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WALL SECTION 34 - ENLARGED DETAIL B


SCALE:  1 1/2" = 1'-0"
6


EIFS CORNER DETAIL
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WALL SECTION 35 -  ENLARGED DETAIL B
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SCALE:  3/4" = 1'-0"
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WALL SECTION 08- LOBBY VESTIBULE 2


SCALE:  3/4" = 1'-0"
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WALL SECTION 09 - LOBBY VESTIBULE


SCALE:  1 1/2" = 1'-0"
9C


WALL SECTION 09 - ENLARGED DETAIL C
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WALL SECTION 09 - ENLARGED DETAIL B
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WALL SECTION 09 - ENLARGED DETAIL A
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WALL SECTION 09 - ENLARGED DETAIL D
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WALL SECTION 08- ENLARGED DETAIL A
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WALL SECTION 08- ENLARGED DETAIL B
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WALL SECTION 08- ENLARGED DETAIL C
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SCALE:  3/4" = 1'-0"
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WALL SECTION 19 - MECHANICAL C1010


SCALE:  3/4" = 1'-0"
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WALL SECTION 20 - INTERLOCK C1008


SCALE:  1 1/2" = 1'-0"
18A


WALL SECTION 20 - INTERLOCK C1008 - DETAIL A


SCALE:  3/4" = 1'-0"
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WALL SECTION 21 - INTERIOR
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SCALE:  1 1/2" = 1'-0"
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WALL SECTION 21 - INTERIOR - DETAIL A
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SCALE:  3/4" = 1'-0"
22


WALL SECTION 22- PROGRAM OH DOOR - VIEW 1


SCALE:  3/4" = 1'-0"
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WALL SECTION 23 - PROGRAM OH DOOR - VIEW 2
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WALL SECTION - REC - SECTION DETAIL
SCALE:  1 1/2" = 1'-0"
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WALL SECTION 23 - ENLARGED DETAIL A


SCALE:  1 1/2" = 1'-0"
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WALL SECTION 23 - ENLARGED DETAIL B


SCALE:  1 1/2" = 1'-0"
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WALL SECTION 23 - ENLARGED DETAIL C
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034111 FINISHED PANEL END.  SEE ELEVATIONS FOR ADDITIONAL
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ONE-LINE DIAGRAM SYMBOLS:


LIGHT FIXTURE. "A" INDICATES FIXTURE TYPE. "a" INDICATES SWITCH LEG. "L1#" INDICATES 
CIRCUIT NUMBER FIXTURE IS CONNECTED TO. REFER TO LIGHTING FIXTURE SCHEDULE ON 
DRAWING E6.1.
N.L. = FIXTURE WITH BUILT-IN NIGHT LIGHT.


LIGHT FIXTURES WITH HALF SOLID SHADING INDICATES FIXTURE IS USED FOR EMERGENCY 
EGRESS LIGHTING. "A" INDICATES FIXTURE TYPE. "a" INDICATES SWITCH LEG. "L1#" INDICATES 
CIRCUIT NUMBER FIXTURE IS CONNECTED TO.
N.L. = NIGHT LIGHT, CONTINUOUS OPERATION, NON-CONTROLLED.
EM = FIXTURE SUPPLIED WITH EMERGENCY LIGHTING POWER CONTROL MODULE, 
CONTROLLED. REFER TO LIGHTING FIXTURE SCHEDULE ON DRAWING E6.1.


PHOTOCELL


100A


FUSED SWITCH.  TOP NUMBER INDICATES SWITCH RATING IN AMPERES.  
BOTTOM NUMBER INDICATES FUSE RATING IN AMPERES.


MOLDED CASE THERMAL MAGNETIC CIRCUIT BREAKER. TOP NUMBER 
INDICATES TRIP RATING IN AMPERES. BOTTOM NUMBER INDICATES FRAME 
RATING IN AMPERES. "80% RATED" INDICATES BREAKER RATING. "LSIG" 
INDICATES BREAKER WITH ADJUSTABLE LONG TIME, SHORT TIME, 
INSTANTANEOUS, AND GROUND FAULT TRIP SETTINGS. "SS" INDICATES SOLID 
STATE, 3-POLE, U.O.N.


TRANSFORMER.  PRIMARY VOLTAGE, SECONDARY VOLTAGE, RATING IN KVA AS 
INDICATED. K FACTOR AS INDICATED. REFER TO TRANSFORMER SCHEDULE ON 
DRAWING E6.3 FOR DETAILED REQUIREMENTS.


MAIN LUG ONLY PANELBOARD.  "PANEL" INDICATES PANEL DESIGNATION.  


"120/208" INDICATES PANEL OPERATING VOLTAGE.  "3∅, 4W" INDICATES 
PHASE AND WIRE. "200A 3P" INDICATES 3 POLE MAIN LUGS AND BUS RATED 
FOR 200A.


MOTOR WITH HORSEPOWER INDICATED.


FEEDER CIRCUIT.


ENCLOSURE OUTLINE.


CABLE/CONDUIT NUMBER. REFER TO CABLE AND CONDUIT SCHEDULES ON 
DRAWING E7.2.


NON-FUSED DISCONNECT SWITCH. NUMBER INDICATES RATING IN AMPERES.


GROUND.


208/120


BUS BAR.


208V
30KVA


20


200 AT


200 AF


200AT
200AF


MAIN CIRCUIT BREAKER PANELBOARD.  "PANEL" INDICATES PANEL 


DESIGNATION.  "120/208" INDICATES PANEL OPERATING VOLTAGE.  "3∅, 4W" 
INDICATES PHASE AND WIRE. "200A 3P" INDICATES 3 POLE MAIN LUGS AND 
BUS RATED FOR 200A.


AUTOMATIC TRANSFER SWITCH


SWITCHBOARDSB


L1#


L1#


K13


ELECTRICAL SYMBOLS:


SOLID CIRCLE INDICATES GROUND CONDUCTOR


SHORT LINE INDICATES PHASE CONDUCTOR(S)


LONG LINE INDICATES NEUTRAL CONDUCTOR(S)


BRANCH CIRCUIT HOME-RUN SYMBOLOGY:


GENERAL NOTES:


A. DRAWINGS ARE DIAGRAMMATIC. ALL DIMENSIONS SHOWN ARE APPROXIMATE. ALL 
LOCATIONS SHALL BE FIELD VERIFIED.


B. ALL WORK SHALL BE IN CONFORMANCE WITH THE NATIONAL ELECTRICAL CODE LATEST 
EDITION ADOPTED BY INDIANA, THE INDIANA ELECTRICAL CODE AMENDMENTS, 
LOCAL/MUNICIPAL CODES, AND THE AUTHORITY HAVING JURISDICTION.


C. ALL CONNECTIONS TO EQUIPMENT SUBJECT TO MOVEMENT OR VIBRATION SHALL BE 
LIQUID TIGHT FLEXIBLE METAL CONDUIT, NOT LESS THAN 12" IN LENGTH, NOR GREATER 
THAN 36" IN LENGTH.


D. ALL PENETRATIONS THROUGH FIRE RATED WALLS SHALL  BE SEALED WITH THE 
APPROPRIATE FIRE STOPPING MATERIAL TO MAINTAIN WALL FIRE  RATING. SEE 
ARCHITECTURAL DRAWINGS G1.4, G1.5 AND G1.6 FOR FIRE RATED WALL, CEILING, AND 
FLOOR LOCATIONS.


E. SEE MECHANICAL AND PLUMBING SCHEDULES FOR MECHANICAL EQUIPMENT RATINGS 
AND SIZES. ALSO REFER TO ELECTRICAL CONNECTION SCHEDULE ON DRAWING E6.2 
FOR DETAILED CONNECTION REQUIREMENTS.


F. ALL POWER AND LIGHTING CIRCUITS SHALL BE MINIMUM (2 )#12, AND (1) #12 G, IN 3/4" 
CONDUIT UNLESS OTHERWISE NOTED. ALL 120V, 1-PHASE BRANCH CIRCUITS WITH 20A 
AND BELOW BREAKER(S) SHALL USE THE FOLLOWING MINIMUM CABLE SIZE TO 
ACCOMMODATE VOLTAGE DROP UNLESS OTHER WISE NOTED: LESS THAN 125'-0": #12 
AWG; 125'-0" TO 200'-0": #10 AWG; 200'-0" TO 300'-0": #8 AWG. 


G. ALL CONTROL WIRING SHALL BE NOT LESS THAN (2) #14, (1) #14G, 3/4"C, UON.


H. ALL CABLES INSTALLED IN AIR HANDLING PLENUMS SHALL BE PLENUM RATED CABLE.


I. HOME RUNS SHALL NOT BE COMBINED IN A RACEWAY UNLESS SHOWN ON THE 
CONTRACT DRAWINGS. SINGLE PHASE BRANCH CIRCUIT HOME RUNS MAY BE 
COMBINED AT THE CONTRACTOR'S DISCRETION NOT GREATER THAN (3) PHASE 
CONDUCTORS, (3) NEUTRAL CONDUCTORS, AND REQUIRED GROUNDING 
CONDUCTOR(S). CONTRACTOR MUST INCREASE WIRE SIZE AND DERATE CONDUCTOR 
CAPACITY ACCORDING TO NEC.


J. EACH SINGLE PHASE BRANCH CIRCUIT CONDUCTOR SHALL HAVE A DEDICATED 
NEUTRAL BACK TO THE PANELBOARD.


K. SUPPORTING WIRE FOR THE SUSPENDED CEILING GRID SHALL NOT BE USED AS 
RACEWAY SUPPORT.


L. DISCONNECT SWITCH RATINGS SHALL BE AS INDICATED ON THE DRAWINGS.


M. MAJOR FEEDERS FROM THE SWITCHBOARD TO PANELBOARDS, TRANSFORMERS, 
MOTORS AND OTHER LARGE EQUIPMENT ARE NOT SHOWN ON THE FLOOR PLAN 
DRAWINGS. THESE FEEDERS ARE INCLUDED WITHIN THE SCOPE OF THE ELECTRICAL 
WORK AND ARE SHOWN ON THE ONE-LINE DIAGRAM ON DRAWING E7.1.


N. ALL FIRE ALARM CABLING SHALL BE RED, PLENUM RATED, AND INSTALLED IN RED 
CONDUIT. ALL ASSOCIATED JUNCTION/PULL BOXES SHALL BE "RED".


O. HVAC CONTROL WIRING FURNISHED AND INSTALLED BY OTHERS IN ACCORDANCE WITH 
DIVISION 26 SPECIFICATIONS. PROVIDE POWER TO EACH TEMPERATURE CONTROL 
PANEL AS SHOWN.


P. INDOOR CONTROL EQUIPMENT ENCLOSURES SHALL BE NEMA 1 RATED U.O.N. ALL 
EXTERIOR ENCLOSURES SHALL BE NEMA 3R UNLESS OTHERWISE NOTED. ALL 
ENCLOSURES LOCATED IN KITCHEN SHALL BE NEMA 4X STAINLESS STEEL UNLESS 
OTHERWISE NOTED.


Q. ALL CONDUITS CROSSING EXPANSION JOINTS SHALL BE INSTALLED WITH EXPANSION 
FITTINGS, UNLESS THE CONDUIT IS BELOW SLAB IN THE COMPACTED GRANULAR FILL. 
EXPANSION FITTINGS SHALL BE INSTALLED IN ACCORDANCE WITH THE NEC AND 
MANUFACTURER'S WRITTEN RECOMMENDATIONS. REFER TO ARCHITECTURAL 
DRAWINGS FOR EXPANSION JOINT LOCATIONS.


R. THE CONTRACTOR SHALL COORDINATE RECEPTACLE HEIGHTS AND LOCATIONS WITH 
THE CASEWORK SHOP DRAWINGS AND OWNER APPROVED FURNITURE PLANS TO 
DETERMINE EXACT LOCATIONS AND HEIGHTS FOR WIRING DEVICES INSTALLATION.


S. TO REDUCE NOISE BETWEEN WALLS, CONTRACTOR SHALL:


a. AVOID INSTALLING POWER RECEPTACLES OR DATA OUTLETS LOCATED BACK TO 
BACK.


b. WHERE OUTLETS ARE REQUIRED TO BE LOCATED BACK TO BACK CONTRACTOR 
SHALL PROVIDE SOUNDPROOFING MATERIAL BETWEEN JUNCTION BOXES.


T. THE WORD "PROVIDE" IS TO BE DEFINED AS "FURNISH AND INSTALL."


U. ALL ELECTRICAL DEVICES IN RECREATION ROOMS TO BE PROVIDED WITH WIREGUARD 
UNLESS INSTALLED IN CUSTOM BOX.


V. COORDINATE VIDEO VISITATION POWER REQUIREMENTS WITH OWNER'S VIDEO 
VISITATION VENDOR BEFORE ROUGH-IN. FURNISH AND INSTALL POWER AS REQUIRED. 
PROVIDE DEVICES, BOXES, RACEWAYS, CABLING, SUPPORTS, DISCONNECTS, 
STARTERS, ETC AS REQUIRED.


W. THE TRADE CONTRACTOR SHALL COORDINATE LOCATIONS OF ALL PENETRATIONS 
WITH STRUCTURAL DRAWING REQUIREMENTS. ADDITIONALLY, THE TRADE 
CONTRACTOR SHALL COORDINATE ALL PENETRATIONS REQUIRED THROUGH PRECAST 
CONCRETE UNITS WITH THE PRECAST CONCRETE MANUFACTURER TO PRODUCE A 
SHOP DRAWING SUBMITTAL NOTING ALL PENETRATIONS AND THEIR SIZES. TRADE 
CONTRACTOR AND PRECAST MANUFACTURER SHALL PROVIDE DOCUMENTATION WITH 
SHOP DRAWING SUBMITTAL INDICATING THAT ALL TRADES HAVE SIGNED OFF ON ALL 
AFOREMENTIONED COORDINATION. SURFACE MOUNTED DEVICES AND CONDUIT ARE 
NOT ACCEPTABLE.


X. ADJUST WIRING DEVICE BOX MOUNTING HEIGHT TO TOP OR BOTTOM OF BLOCK 
COURSING AS NEEDED SO BOXES DO NOT CROSS A MORTAR JOINT. 


Y. SECURITY CAULKING/SEALANT SHALL BE INSTALLED IN CREVICES IN ALL DETENTION 
SPACES (I.E. AROUND WIRING DEVICE PLATES, LIGHTING FIXTURES, ETC.). REFER TO 
SPECIFICATION 079200 FOR DETAILED REQUIREMENTS.


Z. TORX HEAD SCREWS WITH A CENTER PIN SHALL BE INSTALLED IN ALL DETENTION 
SPACES (I.E. WIRING DEVICE FACEPLATES, LIGHTING FIXTURE ACCESS PLATES, ETC.). 
REFER TO SPECIFICATION 050553 FOR DETAILED REQUIREMENTS.


AA. CONDUITS SHALL NOT BE ROUTED IN OR THROUGH THE PRECAST HOLLOWCORE 
CEILING. COORDINATE WITH PRECAST VENDOR TO DETERMINE DROP-IN ANCHOR 
LOCATIONS FOR MOUNTING OF RACEWAYS OR OTHER ELECTRICAL ITEMS 
UNDERNEATH THE PRECAST HOLLOWCORE CEILING. REFER TO DRAWING S5.1, 
DETAILS #6, #7 AND #8.


BB. PER NEC ARTICLE 700, "LEGALLY REQUIRED", "EMERGENCY", "OPTIONAL" AND "UPS" 
POWERED CIRCUITS SHALL BE ROUTED IN SEPARATE CONDUITS FROM ONE ANOTHER. 
PAINT COVER OF JUNCTION BOXES FOR "OPTIONAL" CIRCUITS SILVER. PAINT COVER OF 
JUNCTION BOXES FOR "EMERGENCY" CIRCUITS PURPLE. PAINT COVER OF "LEGALLY 
REQUIRED" CIRCUITS ORANGE. PAINT COVER OF JUNCTION BOXES FOR "UPS" CIRCUITS 
YELLOW.


CC. ALL WIRING DEVICES IN FINISHED AREAS SHALL BE FLUSH MOUNTED UNLESS 
OTHERWISE NOTED ON ELECTRICAL DRAWINGS.


DD. SMOKE CONTROL SYSTEM SHALL BE CONTROLLED BY THE BUILDING MANAGEMENT 
SYSTEM (BMS) AND/OR FIREFIGHTER SMOKE CONTROL PANEL (FFSCP). REFER TO 
DETAIL #6 ON DRAWING M5.2 FOR SMOKE DAMPER CONTROL DIAGRAM AND DETAILS #1 
AND #2 ON DRAWING M7.2 FOR SMOKE EXHAUST MANAGMENT CONTROL SCHEMATICS. 
FIRE ALARM CONTROL PANEL SHALL COMMUNICATE SMOKE DETECTION AND 
ALARMING WITH BMS USING BACnet COMMUNICATION PROTOCOL VIA UL 864 
COMPLIANT COMMUNICATION DEVICES AND ACCESSORIES.


EE. FURNISH AND INSTALL ELECTRICAL CONNECTIONS AS REQUIRED FOR ALL EQUIPMENT 
IN KITCHEN, LAUNDRY AND MEDICAL AREA THAT REQUIRES POWER. CONFRIM POWER 
REQUIREMENTS WITH EQUIPMENT PROVIDERS. FURNISH AND INSTALL BOXES, 
RACEWAYS, CABLING, SUPPORTS, DISCONNECTS, STARTERS, ETC. AS REQUIRED.


FF. FURNISH AND INSTALL ELECTRICAL CONNECTION AS REQUIRED FOR ALL SECURITY 
ELECTRONICS, MECHANICAL, COMMUNICATIONS, KITCHEN, AND ALL OTHER 
MISCELLANEOUS EQUIPMENT THAT REQUIRE POWER. CONFIRM POWER 
REQUIREMENTS WITH EQUIPMENT PROVIDERS. PROVIDE CONNECTION TO POWER 
PANEL LOCATED IN NEARST AVAILABLE ROOM/AREA AS NEEDED. FURNISH AND INSTALL 
BOXES, RACEWAYS, CABLING, SUPPORTS, DISCONNECTS, STARTERS, ETC. AS 
REQUIRED.


GG. ALL CONDUIT SHALL BE CONCEALED UNLESS OTHERWISE APPROVED BY ENGINEER ON 
A CASE-BY-BASE BASIS.


HH. SEISMIC REQUIREMENTS FOR NONSTRUCTURAL COMPONENTS: SITE CLASS: C; 
BUILDING RISK CATEGORY: III; SEISMIC DESIGN CATEGORY: B; COMPONENT 
IMPORTANCE FACTOR: 1.0.; AMPLIFICATION FACTORS AND COMPONENT RESPONSE 
MODIFICATION FACTORS: AS REQUIRED IN ASCE 7-10 TABLE 12.6-1 (MECHANICAL AND 
ELECTRICAL) FOR COMPONENTS AND RACEWAYS AND SUPPORTS. REFER TO 
ELECTRICAL SPECIFICATION SECTIONS 26001 AND 260548.16 SEISMIC CONTROLS FOR 
ELECTRICAL SYSTEMS FOR DETAILED REQUIREMENTS. ALSO REFER TO DRAWING S0.1 
FOR SEISMIC REQUIREMENTS FOR SHERIFFS OFFICE AND CORRECTIONAL FACILITY 
AND SEISMIC REQUIREMENTS FOR DISPATCH.


II. OWNER SHALL FURNISH AND INSTALL TELEVISIONS AND TELEVISION MOUNTING 
BRACKETS. CONTRACTOR SHALL FURNISH SUPPORTS BEHIND WALL FOR ANCHORING 
THE TV MOUNTING BRACKET; COORDINATE TV ANCHORING BRACKET REQUIREMENTS 
WITH OWNER PRIOR TO CONSTRUCTION. ALSO FIELD COORDINATE WITH OWNER, 
PRIOR TO CONSTRUCTION TO DETERMINE/VERIFY LOCATIONS/HEIGHTS FOR WIRING 
DEVICES ASSOCAITED WITH TELEVISIONS.


JJ. FIELD COORDINATE WITH CABINETRY VENDOR AND FURNITURE VENDOR AND 
DETERMINE EXACT LOCATIONS FOR GROMMETS FOR WIRE MANAGEMENT AT 
COUNTERTOPS AND DESKTOPS AT LOCATIONS AS NECESSARY. GROMMETS SHALL BE 
FURNISHED BY VENDORS AS NECESSARY.


KK. ALL EXPOSED CONDUITS AND BOXES IN FINISHED AREAS SHALL BE PAINTED TO MATCH 
ADJACENT FINISH.


LL. FURNISH AND INSTALL STRUCTURED CABLING SYSTEM AND ASSOCAITED 
APPURTENANCES (I.E. CABLING, WIRING DEVICES, FACEPLATES, WIRING DEVICE 
BOXES, J-HOOKS, SLEEVES, PATCH PANELS/ENCLOSURES, ETC.). FIELD COORDIANTE 
WITH OWNER'S IT PERSONNEL AS NECESSARY PRIOR TO CONSTRUCTION.


DUPLEX RECEPTACLE, 125V, 20A.  INSTALL DEVICE WITH BOTTOM AT +16" AFF., UON. ASTERISK '*' = 
VANDALPROOF STYLE RECEPTACLE FACEPLATE.
USB = 125V, 20A, USB CHARGING DUPLEX RECEPTACLE, 5.0 AMPERES CHARGING WITH ONE (1) TYPE A AND ONE 
(1) TYPE C USB PORTS.
WP = WEATHERPROOF "WHILE-IN-USE" COVER.
GFCI = GROUND FAULT CIRCUIT INTERRUPTING TYPE DEVICE.
COPIER = COPIER OUTLET, FIELD VERIFY NEMA CONFIGURATION WITH OWNER PRIOR TO CONSTRUCTION, 
INSTALL DEVICE WITH BOTTOM AT +16" AFF.
C-I = RECEPTACLE INDIVIDUALLY CONTROLLED BY SECURITY ELECTRONICS RELAY CABINET.
C-G = RECEPTACLE GROUP CONTROLLED BY SECURITY ELECTRONICS RELAY CABINET.
SUR = DEVICE TO BE SURFACE MOUNTED UON. COORDINATE EXACT LOCATION BEFORE ROUGH-IN.


TOGGLE SWITCH, THREE WAY TYPE, 120/277V,  20A, "a" INDICATES SWITCH LEG.


TOGGLE SWITCH, 120/277V, 1-POLE, 20A. INSTALL DEVICE WITH CENTER AT +48" A.F.F. U.O.N. ASTERISK '*' =  
VANDALPROOF STYLE DEVICE FACEPLATE. WP=WEATHERPROOF ENCLOSURE, "a" INDICATES SWITCH LEG.


DIMMABLE SWITCH, 120/277V, 20A, "a" INDICATES SWITCH LEG.


TOGGLE SWITCH, FOUR WAY TYPE, 120/277V,  20A, "a" INDICATES SWITCH LEG.
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MANUAL TRANSFER SWITCH


NEC


NO/NC


MLO


MTS


ABBREVIATIONS:


DUAL TECHNOLOGY OCCUPANCY SENSOR, CEILING MOUNT, COVERAGE OF SENSOR DEPENDENT ON ROOM 
SIZE, "a" INDICATES SWITCH LEG, "WG" INDICATES WIRE GUARD INCLUDED. POWER PACKS NOT SHOWN - FIELD 
LOCATE AND RECORD LOCATIONS ON RECORD DRAWINGS.


JUNCTION BOX


EC ELECTRICAL CONTRACTOR


FAAP FIRE ALARM ANNUNCIATOR PANEL


FACP FIRE ALARM CONTROL PANEL


OC


OC


DFA DROP FROM ABOVE


RELAYR


POE POWER OVER ETHERNET


3a


Da


4a


$


$


$


$*


J


FAAP


FACP


PULLBOX


DISTRIBUTION PANELBOARD, SEE PANELBOARD SCHEDULES FOR DETAILED REQUIREMENTS.


MOTOR.


FD


SMOKE DAMPER. CONNECT TO LEGALLY REQUIRED 120VAC BRANCH CIRCUIT. DAMPER SHALL OPEN UPON 
ENERGIZATION (OR FAIL CLOSED UPON DE-ENERGIZATION). POWER TO SMOKE DAMPER(S) ASSOCIATED WITH 
AHU SHALL BE CONTROLLED BY THE FIRE ALARM CONTROL PANEL - I.E. THE 120VAC CIRCUIT SHALL BE WIRED 
VIA DRY, FORM C ISOLATION CONTACT (IN THE IAM). UPON DUCT DETECTOR SMOKE DETECTION AT AHU, 
ASSOCIATED DAMPER(S) SHALL CLOSE (BE DE-ENERGIZED). REFER TO DETAIL #5 ON DRAWING E8.4 FOR 
SMOKE DAMPER WIRING DETAIL. REFER TO DRAWINGS E2.3 AND E4.X SERIES FOR LOCATIONS OF AHU(S) 
REQUIRING DUCT SMOKE DETECTOR(S).


ADDRESSABLE FIRE ALARM DUCT MOUNTED SMOKE DETECTOR, HOUSING, AND SAMPLING TUBE ON RETURN 
SIDE. INTERLOCK WITH DAMPER/FAN MOTOR CONTROL TO SHUTDOWN AIR HANDLING UNIT UPON DETECTION. 
PROVIDE AND WIRE AN ILLUMINATED REMOTE TEST SWITCH INTERLOCKED TO THE EQUIPMENT; CENTRALLY 
LOCATE IN WORK C2003, LOCATION SHALL BE READILY ACCESSIBLE TO FIREMEN FOR SMOKE MANAGEMENT 
CONTROL.


CAT. 6 TELEPHONE (VOIP) 1-PORT SINGLE GANG OUTLET. PROVIDE A WALL TELEPHONE 
FACEPLATE WITH MOUNTING STUDS FOR MOUNTING PHONE HANDSET ON FACEPLATE.  
PROVIDE ONE (1) CAT 6 CABLE
INSTALL DEVICE AT +48" AFF., UON.
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE.
IP = INMATE PHONE, T = TELEPHONE


COMBINATION CAT 6 TELEPHONE (VOIP)/DATA 2-PORT SINGLE GANG OUTLET. FOR EACH 
DEVICE 1-DATA/1-TELEPHONE (VOIP) JACK WITHIN THAT MUTOA. INSTALL WITHIN A 4" x 4" 
EXTRA DEEP BOX WITH ADAPTER FOR SINGLE GANG PLATE. PROVIDE TWO (2) CAT 6 CABLES.
INSTALL DEVICE WITH BOTTOM AT +16" AFF., UON.
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE.


COMBINATION TELEPHONE (VOIP)/DATA 2-PORT OUTLET SINGLE GANG. FOR EACH DEVICE 1-
DATA/TELEPHONE (VOIP) JACK AND 1-USB 3.1 JACK WITHIN THAT MUTOA. INSTALL WITHIN A 
4" x 4" EXTRA DEEP BOX WITH ADAPTER FOR SINGLE GANG PLATE. PROVIDE ONE (1) CAT 6 
CABLE AND ONE (1) USB 3.1 CABLE UON.
INSTALL DEVICE WITH BOTTOM AT +16" AFF., UON.
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE


REMOTE FIRE ALARM ANNUNCIATOR PANEL. REFER TO DETAIL #1, DRAWING E8.4 FOR DEVICE MOUNTING HEIGHT.


ADDRESSABLE FIRE ALARM HEAT DETECTOR. CEILING MOUNT COMBINATION RATE-OF-RISE (15 DEGREES F 
PER MINUTE) AND/OR FIXED TEMPERATURE (135 DEGREES F) AS NOTED IN SPECIFICATION 284621.11. 
ASTERISK '*' = VANDALPROOF STYLE DEVICE GUARD.


NON-COMBINATION FULL VOLTAGE NON-REVERSING (FVNR) MAGNETIC MOTOR STARTER 
NUMBER INDICATES NEMA RATING, SIZE 1 U.O.N. SEE DRAWINGS AND ELECTRICAL 
CONNECTION SCHEDULE ON DRAWING E6.2 FOR DETAILED REQUIREMENTS.


3


NON-ADDRESSABLE FIRE ALARM VISUAL/SYNCHRONIZED STROBE. REFER TO DETAIL #1, DRAWING E8.4 FOR 
DEVICE MOUNTING HEIGHT. ASTERISK '*' = VANDALPROOF STYLE DEVICE GUARD.


FIRE ALARM CONTROL PANEL. REFER TO DETAIL #1, DRAWING E8.4 FOR DEVICE MOUNTING HEIGHT.


NON-FUSED DISCONNECT SWITCH, SEE DRAWINGS AND ELECTRICAL CONNECTION SCHEDULE 
ON DRAWING E6.2 FOR DETAILED REQUIREMENTS.


FUSED DISCONNECT SWITCH, SEE DRAWINGS AND ELECTRICAL CONNECTION SCHEDULE ON 
DRAWING E6.2 FOR DETAILED REQUIREMENTS.


NON-COMBINATION STARTER, SEE DRAWINGS AND ELECTRICAL CONNECTION SCHEDULE ON 
DRAWING E6.2 FOR DETAILED REQUIREMENTS.


COMBINATION FULL VOLTAGE NON-REVERSING (FVNR) MAGNETIC MOTOR STARTER WITH 
DISCONNECT, NUMBER INDICATES NEMA RATING, SIZE 1 UON. SEE DRAWINGS AND 
ELECTRICAL CONNECTION SCHEDULE ON DRAWING E6.2 FOR DETAILED REQUIREMENTS.


VARIABLE FREQUENCY DRIVE, SEE DRAWINGS AND ELECTRICAL CONNECTION SCHEDULE ON 
DRAWING E6.2 FOR DETAILED REQUIREMENTS.


VARIABLE FREQUENCY DRIVE AND DISCONNECT COMBINATION, SEE DRAWINGS AND 
ELECTRICAL CONNECTION SCHEDULE ON DRAWING E6.2 FOR DETAILED REQUIREMENTS.


CONDUIT CONCEALED IN GROUND OR FLOOR U.O.N.


CONDUIT TURN UP AND TURN DOWN RESPECTIVELY.


PB


F


135°


NON-ADDRESSABLE FIRE ALARM HORN WITH VISUAL/SYNCHRONIZED STROBE. REFER TO DETAIL #1, DRAWING 
E8.4 FOR DEVICE MOUNTING HEIGHT. WP = WEATHERPROOF STYLE DEVICE.
ASTERISK '*' = VANDALPROOF STYLE DEVICE GUARD.


F


S


F


ADDRESSABLE FIRE ALARM PHOTOELECTRIC SMOKE DETECTOR. CEILING MOUNT.
ASTERISK '*' = VANDALPROOF (PERFORATED) STYLE DEVICE COVER, REFER TO DETAIL #3, DRAWING E8.4.P


S


USB*


COMBINATION TELEVISION/DATA 2-PORT OUTLET SINGLE GANG. FOR EACH DEVICE 1-DATA/1-
TELEVISION JACK WITHIN THAT MUTOA. INSTALL WITHIN A 4" x 4" EXTRA DEEP BOX WITH 
ADAPTER FOR SINGLE GANG PLATE. PROVIDE ONE (1) CAT.6 CABLE AND ONE (1) COAX CABLE. 
INSTALL DEVICE AT +84" AFF., UON
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE.


TV
*


ONE (1) HDMI 2.1 INTERFACE OUTLET, ONE (1) (COAXIAL TV OUTLET), AND ONE (1) CAT 6 
OUTLET. PROVIDE 4" x 4" EXTRA DEEP BOX WITH ADAPTER RING FOR SINGLE GANG PLATE 
AND ROUTE ONE (1) 1-1/4"C (EMT) CONDUIT SLEEVE FROM BOX TO UP ABOVE CEILING AND 
STUBBED OUT AT CEILING WITH BUSHING.  FURNISH AND INSTALL PRE-TERMINATED HDMI 2.1 
CABLE BETWEEN INTERFACES WITHIN ROOM AS INDICATED ON PLANS. COORDINATE 
LOCATION WITH EQUIPMENT ON SITE.
INSTALL DEVICE WITH BOTTOM AT +16" AFF., U.O.N
ASTERISK '*' =  VANDALPROOF STYLE DEVICE FACEPLATE.


HD/TV*


ADDRESSABLE FIRE ALARM MANUAL PULL STATION. REFER TO DETAIL #1, DRAWING E8.4 FOR DEVICE 
MOUNTING HEIGHT. ASTERISK '*' = VANDALPROOF STYLE DEVICE COVER.


F *


*


*


WP


*


WP


a


WG


WG


a


a


OC
a


PIR HIGH BAY OCCUPANCY SENSOR. PROVIDE POWER PACK(S) AS REQUIRED PER MANUFACTURER'S 
RECOMMENDATION, "a" INDICATES SWITCH LEG.


J
W


C
4" SQUARE BOX WITH SINGLE GANG ADAPTER FOR MOUNTING EMERGENCY LIGHTING POWER CONTROL 
MODULE. MOUNT WHERE INDICATED ON PLANS. PROVIDE PERMANENT LABEL ON MODULE FACEPLATE 
INDICATING ROOM/AREA(S) WHERE CONTROLLED LIGHTS ARE LOCATED. "C" INDICATES DEVICE FLUSH 
MOUNTED IN CEILING, "W" INDICATES DEVICE FLUSH MOUNTED IN WALL. FIELD COORDINATE EXACT LOCATION 
BEFORE ROUGH-IN.


USB
WP
GFCI
TV
COPIER
C-I
C-G
SUR


J J


BF FIRE ALARM MONITOR POINT, BACKFLOW PREVENTER/PRESSURE INDICATING SWITCH.


TS FIRE ALARM MONITOR POINT, TAMPER SWITCH. WP = WEATHERPROOF STYLE DEVICE.


FS FIRE ALARM MONITOR POINT, FLOW SWITCH.


IAM FIRE ALARM INTERMEDIATE ADDRESSABLE MODULE. IAM LOOP POWERED BY FACP (SEPARATE POWER 
SUPPLY NOT REQUIRED UNLESS OTHERWISE INDICATED BY MFR). WP = WEATHERPROOF STYLE DEVICE.


BURIED ELECTRICBE


BELOW FINISH GRADEBFG


BURIED FIBER OPTICBFO


BT BURIED TELEPHONE


(F) FUTURE


MINIMUM CIRCUIT AMPACITYMCA


POTS


*


PLAIN OLD TELEPHONE SYSTEM OUTLET. PROVIDE (1) CAT 6 CABLE WITH (1) RJ11 JACK AND 
SINGLE GANG BOX. INSTALL DEVICE WITH BOTTOM AT +16" AFF., U.O.N


CATEGORYCAT


WEATHERPROOFWP


POTS PLAIN OLD TELEPHONE SYSTEM


MULTI-USER TELECOMMUNICATIONS 
OUTLET ASSEMBLY


MUTOA


N E


L


100


E.T.R. EXISTING TO REMAIN
SERVICE ENTRANCESE


PANELBOARD, SEE PANELBOARD SCHEDULES FOR DETAILED REQUIREMENTS.


GAA REMOTE GENERATOR ALARM ANNUNCIATOR PANEL.


S
D


*


ADDRESSABLE FIRE ALARM PHOTOELECTRIC SMOKE DETECTOR. WALL MOUNT ON RECESSED DEVICE BOX.
ASTERISK '*' = VANDALPROOF (PERFORATED) STYLE DEVICE COVER, REFER TO DETAIL #3, DRAWING E8.4.


P
S *


OVERHEAD DOOR SAFETY INTERLOCKS. REFER TO SPECIFICATION SECTIONS 083323 AND 
083613 FOR MORE INFORMATION. DEVICES PROVIDED BY DOOR VENDOR AND INSTALLED 
AND WIRED BY CONTRACTOR.


LOCAL KEYED OPEN-STOP-CLOSE OVERHEAD DOOR PUSHBUTTON CONTROL STATION. REFER 
TO SPECIFICATION SECTIONS 083323 AND083613 FOR MORE INFORMATION. INSTALL DEVICE AT 
+48" AFF UON. DEVICES PROVIDED BY DOOR VENDOR AND INSTALLED AND WIRED BY 
CONTRACTOR.


BUILDING OR TELECOM GROUND BUS BAR. REFER TO DETAILS #1, #2 , #3 AND #5 ON 
DRAWING E8.3.


RTS
ILLUMINATED REMOTE TEST SWITCH INTERLOCKED TO SHUTDOWN AIR HANDLING EQUIPMENT AS "SIMULATED 
TEST" OF DUCT SMOKE DETECTOR ACTIVATION AND AHU SHUTDOWN BY IAM INTERLOCK. CENTRALLY LOCATE 
IN WORK C2003, LOCATION SHALL BE READILY ACCESSIBLE TO FIREMEN FOR SMOKE MANAGEMENT CONTROL


CABLE TELEVISION/COMMUNITY 
ANTENNA TELEVISION


CATV


IDF INTERMEDIATE DISTRIBUTION FRAME


MDF MAIN DISTRIBUTION FRAME


LSIG LONG TIME, SHORT TIME, 
INSTANTANEOUS, GROUND


SOLID STATE (ELECTRONIC) BREAKERSS


MECHANICAL CONTRACTORMC


MAXIMUM OVERCURRENT PROTECTIONMOCP


OVERLOADSOL


OVERCURRENT PROTECTIVE DEVICEOCPD


FIRE ALARM DOOR HOLD OPEN DEVICE.


80% RATED
LSIG


SS


200 AMP
120/208V
3∅, 4W


PANEL


MLO


200 AMP
120/208V
3∅, 4W


PANEL


MCB


AMPERE TRIPAT


BUILDING AUTOMATION AND CONTROL 
NETWORKING PROTOCOL


BACnet


BMS BUILDING MANAGEMENT SYSTEM


F/SD FIRE/SMOKE DAMPER


FLA FULL LOAD AMPERES


IAM INTERMEDIATE ADDRESSABLE MODULE


IP INTERNET PROTOCOL


MATV MASTER ANTENNA TELEVISION


NITROGEN DIOXIDENO2


NON-SWITCHED NIGHT LIGHTNL


PC PERSONAL COMPUTER


PH PHASE


RLA RUNNING LOAD AMPERES


TEMPERATURE CONTROL CONTRACTORTCC


TELEPHONE TERMINAL BOARDTTB


TELEVISIONTV


TWISTED SHIELDED PAIRTWSHPR


UNIVERSAL SERIAL BUSUSB


VERY EARLY SMOKE DETECTION 
APPARATUS


VESDA


VOICE OVER INTERNET PROTOCOLVOIP


ZONE ADDRESSABLE MODULEZAM


WP


ZAM FIRE ALARM ZONE ADDRESSABLE MODULE. WP = WEATHERPROOF STYLE DEVICE.


VESDA VERY EARLY SMOKE DETECTION APPARATUS ALARM/MONITORING PANEL (SUITABLE UP TO 40 PORTS).


SD SD
"VESDA" SMOKE DETECTION, REFER TO SPECIFICATION 284621.11 FOR DETAILED REQUIREMENTS. DEDICATED 
TUBE FOR EACH SAMPLING PORT/DETECTOR.


FIRE ALARM PHOTOELECTRIC SMOKE DETECTOR WITH OUTPUT CONTACTOR FOR CONNECTION TO FIRE ALARM 
DOOR HOLD OPEN, CEILING MOUNT. ASTERISK '*' = VANDALPROOF STYLE DEVICE COVER.


S *


H


F/SD FIRE AND SMOKE DAMPER. REFER TO DETAIL #6 ON DRAWING M5.2 FOR SMOKE DAMPER CONTROL DIAGRAM 
AND DETAILS #1 AND #2 ON DRAWING M7.2 FOR SMOKE EXHAUST MANAGMENET CONTROL SCHEMATICS.


CO CARBON MONOXIDE GAS DETECTION SENSOR (FURNISHED AND INSTALLED BY DIVISION 23).


NO2 NITROGEN DIOXIDE GAS DETECTION SENSOR (FURNISHED AND INSTALLED BY DIVISION 23).


HLI


HIGH-LEVEL INTERFACE BOX FOR VESDA COMMUNICATION NETWORK. LOCATED ADJACENT TO EACH AIR 
SAMPLING SMOKE DETECTOR ALARM/MONITORING PANEL. (OR ALTERNATIVELY WHERE FACP 
COMMUNICATIONS PROTOCOL(S) DO NOT SUPPORT THE VESDA COMMUNICATIONS PROTOCOL NETWORK, 
PROVIDE ZAM(S) AT EACH VESDA AIR SAMPLING SMOKE DETECTOR ALARM/MONITORING PANEL FOR 
ALARMING/MONITORING AS NOTED IN SPECIFICATION SECTION 284621.11 AND/OR AS OTHERWISE NOTED).


PWR POWER SUPPLY CABINET WITH BATTERY CHARGER/BATTERIES (120VAC INPUT POWER, 24VDC OUTPUT 
POWER). LOCATED ADJACENT TO EACH VESDA AIR SAMPLING SMOKE DETECTOR ALARM/MONITORING PANEL.


ANSUL
KITCHEN HOOD FIRE SUPPRESSION MONITOR POINT. REFER TO 'FS' FOOD SERVICES DRAWINGS FOR 
ANSUL CABINET LOCATION AND DETAILED WIRING REQUIREMENTS.


WP


PIV POST INDICATOR VALVE MONITOR POINT, VALVE POSITION.


FA-GAP FIRE ALARM/DETECTION GRAPHIC ANNUNCIATOR WORKSTATION AND PRINTER.


FA-NAC FIRE ALARM/DETECTION REMOTE NOTIFICATION APPLIANCE CABINET.


NON-ADDRESSABLE FIRE ALARM HORN. REFER TO DETAIL #1, DRAWING E8.4 FOR DEVICE MOUNTING HEIGHT. 
WP = WEATHERPROOF STYLE DEVICE. ASTERISK '*' = VANDALPROOF STYLE DEVICE GUARD.F *


WP


VV = DUPLEX RECEPTACLE, 125VAC, 20 A FOR FUTURE VIDEO VISITATION STATION. INSTALL SINGLE GANG BOX, 
PROVIDE WITH SECURITY FASTENERS ON FACEPLATE COVER U.O.N.  MOUNT BOX AT +48" AFF U.O.N.


VV


ASTERISK '*' = VANDALPROOF STYLE DEVICE*


VIDEO VISITATION DATA OUTLET, SINGLE GANG. INSTALL A 4" x 4" EXTRA DEEP BOX WITH 
ADAPTER FOR SINGLE GANG PLATE AND BLANK COVER, PROVIDE WITH SECURITY 
FASTENERS ON COVER. PROVIDE ONE (1) 3/4" CONDUIT WITH PULLSTRING FROM BOX UP 
WALL AND STUBBED OUT INTO CHASE AREA BEHIND DAYROOM/CELLS FOR FUTURE 
CABLING.  MOUNT BOX AT +48" AFF., UON
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE.


VV*


ONE (1) HDMI 2.1 INTERFACE OUTLET AND ONE (1) USB 3.1 INTERFACE OUTLET FOR USE AS 
INPUTS TO OVERHEAD CEILING PROJECTOR.  PROVIDE 4" x 4" EXTRA DEEP BOX WITH 
ADAPTER RING FOR SINGLE GANG FACEPLATE; ROUTE 1-1/4"C (EMT) UP ABOVE CEILING AND 
STUBBED OUT AT CEILING WITH A BUSHING.  FURNISH AND INSTALL PRE-TERMINATED HDMI 
2.1 CABLE BETWEEN HDMI INTERFACES WITHIN ROOM AS INDICATED ON PLANS.  FURNISH 
AND INSTALL PRE-TERMINATED USB 3.1 CABLE BETWEEN USB 3.1 INTERFACES WITHIN ROOM 
AS INDICATED ON PLANS.    INSTALL WIRING DEVICE BOX WITH BOTTOM AT +16" AFF, U.O.N.
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE.


PROJ


TABLET CHARGING STATION, SINGLE GANG 2-PORT DATA OUTLET. FOR EACH DEVICE 2-
DATA/TELEPHONE (VOIP) JACKS WITHIN THAT MUTOA. INSTALL WITHIN A 4" x 4" EXTRA DEEP 
BOX. PROVIDE TWO (2) CAT 6 CABLES.
COORDINATE EXACT LOCATION WITH OWNER PROVIDED EQUIPMENT.
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE


TCS*


*


NOTIFICATION APPLIANCE CABINETNAC


HIGH-DEFINITION MULTI-MEDIA 
INTERFACE


HDMI


DUAL TECHNOLOGY OCCUPANCY SENSOR, WALL MOUNT, COVERAGE OF SENSOR DEPENDENT ON ROOM 
SIZE, "a" INDICATES SWITCH LEG, "WG" INDICATES WIRE GUARD INCLUDED. POWER PACKS NOT SHOWN - FIELD 
LOCATE AND RECORD LOCATIONS ON RECORD DRAWINGS.


WP


P 4"x4" EXTRA DEEP WIRING DEVICE BOX WITH A BLANK FACEPLATE IN THE WALL FOR USE AS 
A PULL BOX FOR DATA CABLES. INSTALL WIRING DEVICE BOX (PULL BOX) AT +16" AFF, UON.


T


ONE (1) HDMI 2.1 INTERFACE OUTLET AND TWO (2) CAT 6 OUTLETS.  PROVIDE 4" x 4" EXTRA 
DEEP BOX WITH ADAPTER RING FOR SINGLE GANG FACEPLATE; ROUTE ONE (1) 1-1/4"C (EMT) 
CONDUIT SLEEVE FROM BOX TO UP ABOVE CEILING AND STUBBED OUT AT CEILING WITH A 
BUSHING.  FURNISH AND INSTALL PRE-TERMINATED HDMI 2.1 CABLE BETWEEN HDMI 
INTERFACES WITHIN ROOM AS INDICATED ON PLANS.  INSTALL WIRING DEVICE BOX WITH 
BOTTOM AT +16" AFF, U.O.N.
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE.


4-GANG FLUSH FLOOR BOX WITH TWO (2) OF FOUR (4) GANGS FOR DATA AND TWO (2) OF 
FOUR (4) GANGS FOR POWER.  BOX TO BE PROVIDED WITH DIVIDER TO SEPARATE POWER 
AND DATA CABLING.  PROVIDE SIX (6) CAT 6 OUTLETS AND SIX (6) CAT 6 CABLES UON.  ROUTE 
1-1/4"C (EMT) [FOR DATA OUTLETS] IN WALL AND STUBBED OUT AT CEILING WITH A BUSHING; 
PROVIDE A 4"x4" EXTRA DEEP WIRING DEVICE BOX WITH A BLANK FACEPLATE IN THE WALL 
FOR USE AS A PULL BOX (INSTALL PULLBOX [WIRING DEVICE BACKBOX] AT +16" AFF, UON).  
FOR FLUSH FLOOR BOX DETAIL, REFER TO DETAIL 7 ON DRAWING E8.5. 


*


PROJ


OVERHEAD CEILING PROJECTOR (BY OWNER).  PROVIDE ONE (1) HDMI 2.1 INTERFACE 
OUTLET, ONE (1) USB 3.1 INTERFACE OUTLET, ONE (1) COAXIAL TV OUTLET, AND ONE (1) CAT 6 
OUTLET.  PROVIDE 4" x 4" EXTRA DEEP BOX WITH ADAPTER RING FOR SINGLE GANG 
FACEPLATE; INSTALL WIRING DEVICE BOX FLUSH WITH CEILING AND LOCATED ADJACENT TO 
PROJECTOR.  FURNISH AND INSTALL PRE-TERMINATED HDMI 2.1 CABLE BETWEEN HDMI 
INTERFACES WITHIN SAME ROOM AS INDICATED ON PLANS. UON. FUNISH AND INSTALL PRE-
TERMINATED USB3.1 CABLE BETWEEN USB INTERFACES WITHIN SAME ROOM AS INDICATED 
ON PLAN UON. USE ONE (1) 1-1/4"C (EMT) FOR HDMI2.1 CABLE/USB 3.1 CABLE.
ASTERISK '*' = VANDALPROOF STYLE DEVICE FACEPLATE.


CONTROL STATION (TYPE AS INDICATED ON DRAWINGS; I.E. OPEN-STOP-CLOSE OVERHEAD 
DOOR, ADA DOOR OPENER, ETC.).  MOUNTING HEIGHT AS INDICATED ON DRAWINGS. CONTROL 
STATION PROVIDED BY CONTROLLED DEVICE VENDOR AND INSTALLED AND WIRED BY 
CONTRACTOR.


ELECTRICAL HANDHOLE (IN-GRADE POLYMER 
CONCRETE PULL BOX); REFER TO DETAIL 4/E8.1.
MINIMIZE SPLICES INSIDE HANDHOLE. HANDHOLE 
COVER SHALL BE LABELED "ELECTRIC".


HH-E


COMMUNICATIONS HANDHOLE (IN-GRADE POLYMER 
CONCRETE PULL BOX); REFER TO DETAIL 4/E8.1. 
MINIMIZE SPLICES INSIDE HANDHOLE. HANDHOLE 
COVER SHALL BE LABELED "COMMUNICATIONS".


HH-C


COPPERCU


BONDING CONDUCTOR FOR 
TELECOMMUNICATIONSBCT


TELECOMMUNICATIONS GROUNDING BUS BARTGB


TELECOMMUNICATIONS MAIN GROUNDING BUS 
BAR


TMGB


SITE ELECTRICAL:
UNDERGROUND HIGH VOLTAGEBHV


UNDERGROUND ELECTRICALBE


UNDERGROUND COMMUNICATIONBC


UNDERGROUND FIBER OPTICBFO


UNDERGROUND CABLE TV/HIGH SPEED DATABTV


UNDERGROUND TELEPHONE (POTS)BT


UNDERGROUND CAT6BCAT6


DIRECT BURIED GROUNDING ELECTRODE CABLEBG


GROUND TEST WELL


HH-X


HANDHOLE
E - ELECTRICAL
C - COMMUNICATION


LIGHTING POLE


RECEPTACLERCPT


BICSI BUILDING INDUSTRY CONSULTING 
SERVICES INTERNATIONAL
(NOW BICSI: A TELECOMMUNICATIONS
ASSOCIATION)


CONTRACTOR SHALL FURNISH AND INSTALL POE WIRELESS ROUTERS THROUGHOUT THE 
BUILDING INTERIOR. FURNISH AND INSTALL TWO (2) CAT 6A CONNECTIONS AT EACH 
WIRELESS RTER IN ACCORDANCE WITH IEEE 802.11ac. WIRELESS ACCEES POINT 
LOCATIONS INDICATED ON DRAWINGS E4.1A, E4.1B, E4.1C AND E4.2C ARE DIAGRAMMTIC; 
CONTRACTOR SHALL FURNISH AND INSTALL WIRELESS ROUTERS AT ALL LOCATIONS 
NECESSARY FOR FULL COVERAGE THROUGHOUT THE BUILDING.


SUBMIT "MESHED WI-FI NETWORK SYSTEM" SHOP DRAWING FOR ENGINEER APPROVAL 
PRIOR TO CONSTRUCTION OR PROCUREMENT:  SHOP DRAWING SHALL INCLUDE, BUT  
IS NOT LIMITED TO, THE FOLLOWING:


a. QUALIFICATIONS FOR SPECIALIST TRAINED AND CERTIFIED BY WIRELESS ROUTER 
MANUFACTURER AND IS UNDER THE SUPERVISION OF AN RCDD


b. WIRELESS PATHWAY STUDY INDICATING WIRELESS AREA COVERAGE, AVERAGE 
(EXPECTED) USER BANDWIDTH AVAILABLE AT EACH ROUTER LOCATION/ZONE, AND 
SIGNAL STRENGTH AT EACH ROUTER LOCATION/ZONE.  AVERAGE SIGNAL 
STRENGTH AT EACH ROUTER LOCATION/ZONE SHALL BE NO LESS THAN -50 DBM 
(DECIBEL MILLIWATTS).  MINIMUM SIGNAL STRENGTH AT EACH ROUTER 
LOCATION/ZONE SHALL NO LESS THAN -60 DBM.


c. WIRELESS PATHWAY STUDY MODELING SHALL ACCOUNT FOR BARRIERS IN 
BUILDING (WALL DEPTHS/HEIGHTS/MATERIALS, CEILING HEIGHTS/MATERIALS) AND 
ACCOUNTING FOR AVERAGE (AND PEAK) NUMBER OF USERS FOR EACH ZONE 
(AREA OF ROUTER'S COVERAGE).


d. SUBMIT SCALED PLANS INDICATING WIRELESS ROUTER LOCATIONS 
/HEIGHTS/ANTENNA AIMING.  INDICATE WIRELESS ACCESS POINT COVERAGE FOR 
EACH ROUTER/ZONE.  INDICATE WIRELESS ROUTER TYPE.  INDICATE AVERAGE 
(EXPECTED) USER BANDWIDTH AVAILABLE AT EACH ROUTER/ZONE.


e. SUBMIT PRODUCT DATA SHEETS/PERFORMANCE SPECIFICATIONS FOR ROUTERS.


f. SUBMIT MOUNTING HARDWARE, ACCESSORIES, AND PROTECTIVE ENCLOSURES.


g. WIRELESS ROUTER MANUFACTURERS SHALL BE ONE OF THE FOLLOWING:  
RUCKUS, CISCO, NETGEAR


h. WIRELESS ROUTER MODEL(S) SELECTED BY THE SPECIALIST SHALL HAVE 
PERFORMANCE SUITABLE FOR PROVIDING COVERAGE, BANDWIDTH, AND SIGNAL 
STRENGTH TO ACCOMMODATE OWNER USAGE INCLUDING STREAMING.  SELECTION 
OF ROUTERS FOR THIS PERFORMANCE SHALL INCLUDE, BUT IS NOT LIMITED TO:  
QUANTITY OF ANTENNAS, MIMO, FREQUENCY CHANNELS, IEEE 802.11ac AND 802.11n 
STANDARDS, SPEED, WPA2 SECURITY PROTOCOL.


i. FURNISH AND INSTALL CUSTOM COVER OVER WIRELESS ACCESS POINT (WAP) 
ROUTERS LOCATED IN INMATE AREAS LIKE TERRAWAVE SOLUTIONS #V10102-C-1131 
OR APPROVED EQUAL. COVER SHALL BE SIZED TO MATCH ROUTER AND UTILIZE 
TORX-HEAD CENTER PIN SCREWS.


RADIOS, RADIO ANTENNAS, RADIO SIGNAL BOOSTERS, RADIO PATH STUDIES, AND/OR 
OTHER ITEMS RELATED TO OWNER'S RADIO SYSTEM SHALL BE BY OTHERS UNDER 
SEPARATE OWNER CONTRACT.


STRUCTURED CABLING HEAD-END EQUIPMENT (I.E. RACK MOUNTED UPSs, SWITCHES, 
POWER CONITIONERS, PATCH CABLES, ETC.) FURNISHED AND INSTALLED BY OWNER 
UNLESS OTHERWISE NOTED. FIELD COORDINATE WITH OWNER'S IT PERSONNEL AND/OR 
OWNER'S PREFERRED VENDOR FOR DETAILED REQUIREMENTS PRIOR TO CONSTRUCTION. 
OWNER'S IT EQUIPMENT VENDOR/INTEGRATOR IS:


CONTRACTOR TO COORDINATE COLD-FORMED STEEL TRUSSES WITH THE ROUTING AND 
HANGER/SUPPORTS OF ALL MECHANICAL, ELECTRICAL, PLUMBING, SECURITY 
ELECTRONICS AND FIRE PROTECTION THROUGH BIM COORDINATION MODELING PRIOR TO 
ANY FABRICATION. ROUTING OF TRADES ELEMENTS SHOWN ON PLANS AND ANY TRUSS 
WEBS SHOWN IN BUILDING SECTIONS ARE DIAGRAMMATIC AND MUST BE COORDINATED 
WITH COLD-FORMED STEEL TRUSS SUPPLIER AND THEIR STRUCTURAL TRUSS ELEMENT 
REQUIREMENTS. TRADES TO PROVIDE HANGING LOADS TO TRUSS DELEGATED DESIGNER, 
MODIFICATION OF HANGER/SUPPORTS FOR TRADES INCLUDE BUT IS NOT LIMITED TO 
ADJUSTING SPACING OF HANGERS/SUPPORTS AND/OR ADJUSTING SUPPORTS TO EXTEND 
TO ADJACENT WALL SURFACES. THIS SHALL BE DONE AT NO ADDITIONAL COST TO THE 
OWNER.


THE DIVISION 26 CONTRACTOR SHALL BE RESPONSIBLE FOR ALL DIVISION 28 FIELD DEVICE 
INSTALLATION AND TERMINATIONS. THE SECURITY SYSTEM INTEGRATOR (SSI) SHALL BE 
RESPONSIBLE FOR ALL HEAD-END EQUIPMENT AND TERMINATIONS. THE SSI SHALL BE 
RESPONSIBLE FOR THE INSTALLATION AND TERMINATIONS OF ALL CONTROL STATION 
EQUIPMENT, INDLUDING GUI PCs, MONITORS, NETWORK CLIENT PCs AND MONITORS.


POE WIRELESS ACCESS POINT (WAP). PROVIDE TWO (2) CAT 6A CABLES PER IEEE 802.11ac. 
CEILING MOUNT AND/OR SURFACE/FLUSH MOUNT AS INDICATED ON DRAWINGS. ASTERISK '*' 
= CUSTOM VANDALPROOF, NON METALLIC COVER.


WAP


UNDERGROUND CAT 6ABCAT


N.L.


N.L.
EM


* IP


CONTRACTOR RESPONSIBILITY FOR 
SECURITY ELECTRONICS SYSTEMS


A. CONTRACTOR SHALL PROVIDE AND INSTALL ALL 120/208VAC, 
CONDUITS/RACEWAYS, PULLSTRINGS, J-HOOKS, BOXES (BACK BOXES 
AND JUNCTION BOXES) AND FIBER OR COPPER CONDUCTORS 
REQUIRED FOR SECURITY SYSTEMS.


B. CONTRACTOR SHALL MOUNT AND INSTALL ALL SECURITY SYSTEMS 
DEVICES AND EQUIPMENT SUPPLIED BACK BOXES, INCLUDING 
CAMERA HOUSINGS AND INTERCOM ENCLOSURES.


C. CONTRACTOR SHALL INSTALL ALL SECURITY SYSTEMS FIELD DEVICES 
AND HEAD-END DEVICES INCLUDING TERMINATING CABLING AT FIELD 
DEVICES AND HEAD-END LOCATIONS.


D. CONTRACTOR SHALL LABEL ALL RACEWAYS AND CABLE SYSTEMS 
FOR SECURITY SYSTEMS PER SPECIFICATIONS.


E. CONTRACTOR SHALL PERFORM AN ACCEPTANCE TEST OF ALL 
INSTALLED CABLING FOR SECURITY SYSTEMS AS REQUIRED BY 
SECURITY ELECTRONICS SPECIFICAITONS, DRAWINGS, AND/OR 
SECURITY ELECTRONICS VENDOR REQUIREMENTS.


F. REFER TO SECURITY ELECTRONICS "SE" SERIES DRAWINGS FOR 
ADDITIONAL INFORMATION AND INSTALLATION REQUIREMENTS.


DUPLEX RECEPTACLE, 125V, 20A.  INSTALL DEVICE ABOVE COUNTER OR BACKSPLASH U.O.N. COORDINATE 
EXACT LOCATION AND HEIGHT WITH CABINET/CASEWORK SHOP DRAWING SUBMITTALS BEFORE ROUGH-IN.


DUPLEX RECEPTACLE ON UNITERRUPTIBLE POWER SUPPLY CIRCUIT, 125V, 20A.  
INSTALL DEVICE WITH BOTTOM AT +16", A.F.F., U.O.N. RECEPTACLE TO BE COLOR "ORANGE". COORDINATE 
EXACT LOCATION BEFORE ROUGH-IN.


DUPLEX RECEPTACLE ON UNITERRUPTIBLE POWER SUPPLY CIRCUIT, 125V, 20A.  INSTALL DEVICE ABOVE 
COUNTER OR BACKSPLASH U.O.N. COORDINATE EXACT LOCATION AND HEIGHT WITH CABINET/CASEWORK 
SHOP DRAWING SUBMITTALS BEFORE ROUGH-IN. RECEPTACLE TO BE COLOR "ORANGE".


DUPLEX RECEPTACLE CEILING MOUNTED 125V, 20A.  REFER TO SPECIFICATIONS AND DRAWINGS FOR 
FURTHER DETAILS.


DUPLEX RECEPTACLE CEILING MOUNTED ON UNITERRUPTIBLE POWER SUPPLY CIRCUIT 125V, 20A.  REFER TO 
SPECIFICATIONS AND DRAWINGS FOR FURTHER DETAILS. RECEPTACLE TO BE COLOR "ORANGE".


QUAD RECEPTACLE, 125V, 20A.  INSTALL DEVICE WITH BOTTOM AT +16" A.F.F., U.O.N. COORDINATE EXACT 
LOCATION BEFORE ROUGH-IN


QUAD RECEPTACLE ON UNINTERRUPTIBLE POWER SUPPLY CIRCUIT, 125V, 20A.  INSTALL DEVICE WITH BOTTOM 
AT +16" A.F.F., U.O.N. RECEPTACLE TO BE COLOR "ORANGE". COORDINATE EXACT LOCATION BEFORE ROUGH-IN.


QUAD RECEPTACLE ON UNINTERRUPTIBLE POWER SUPPLY CIRCUIT, 125V, 20A.  INSTALL DEVICE ABOVE 
COUNTER OR BACKSPLASH U.O.N. COORDINATE EXACT LOCATION AND HEIGHT WITH CABINET/CASEWORK 
SHOP DRAWING SUBMITTALS BEFORE ROUGH-IN. RECEPTACLE TO BE COLOR "ORANGE".


SPECIAL RECEPTACLE ON UNINTERRUPTIBLE POWER SUPPLY CIRCUIT, REFER TO MANUFACTURER OF CORD 
AND PLUG EQUIPMENT FOR MATCHING NEMA-CONFIGURED RECEPTACLE REQUIREMENT.  INSTALL DEVICE 
WITH BOTTOM AT +16" A.F.F., U.O.N. COORDINATE EXACT LOCATION BEFORE ROUGH-IN. RECEPTACLE TO BE 
COLOR "ORANGE".


SPECIAL RECEPTACLE, REFER TO MANUFACTURER OF CORD AND PLUG EQUIPMENT FOR MATCHING NEMA-
CONFIGURED RECEPTACLE REQUIREMENT.  INSTALL DEVICE WITH BOTTOM AT +16" A.F.F., U.O.N. COORDINATE 
EXACT LOCATION BEFORE ROUGH-IN.


DUPLEX RECEPTACLE FLOOR BOX 125V, 20A.  REFER TO SPECIFICATIONS AND DRAWINGS FOR DETAILED 
ELECTRICAL REQUIREMENTS. ALSO FOR COMBINATION POWER/DATA FLUSH FLOOR BOX DETIAL, REFER TO 
DETAIL #7 ON DRAWING E8.5.


*


WP GROUND FAULT CIRCUIT INTERRUPTING TYPE RECEPTACLE, 125V, 20A.  INSTALL DEVICE WITH BOTTOM AT +16" 
A.F.F. WP = WEATHERPROOF "WHILE-IN-USE" ENCLOSURE.


QUAD RECEPTACLE, 125V, 20A.   INSTALL DEVICE ABOVE COUNTER OR BACKSPLASH U.O.N. COORDINATE 
EXACT LOCATION AND HEIGHT WITH CABINET/CASEWORK SHOP DRAWING SUBMITTALS BEFORE ROUGH-IN.


GROUND FAULT CIRCUIT INTERRUPTING TYPE QUAD RECEPTACLE, 125V, 20A.  INSTALL DEVICE WITH BOTTOM 
AT +16" A.F.F. COORDINATE EXACT LOCATION BEFORE ROUGH-IN.


USB USB CHARINGING DUPLEX RECEPTACLE, 125V, 20A. INSTALL DEVICE WITH BOTTOM AT +36" AFF., U.O.N.
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E LOW VOLTAGE ELECTRICAL CONNECTION TO AUTOMATIC FLUSH VALVE AND/OR AUTOMATIC 
WATER FAUCET VALVE. REFER TO POWER PLANS AND DETAIL #1 ON DRAWING E8.1.


T LOW VOLTAGE TRANSFORMER (I.E. FOR POWERING AUTOMATIC FLUSH VALVE AND/OR 
AUTOMATIC WATER FAUCET VALVE). REFER TO POWER PLANS AND DETAIL #1 ON DRAWING E8.1.


FFSCP FIREFIGHTER SMOKE CONTROL PANEL.


*


RADIO FREQUENCY INDENTIFICATIONRFID


PCM (EMERGENCY) POWER CONTROL MODULE


125VAC, 20A, 1P MOTOR RATED TOGGLE SAFETY DISCONNECT WITH RED (ENERGIZED) LED PILOT 
LIGHT AND THERMAL OVERLOAD UON. ASTERISK '*' =  VANDALPROOF STYLE DEVICE FACEPLATE. 
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GENERAL NOTES


A. FOR LIGHTING FIXTURE SCHEDULE, SEE DRAWING E6.1.


B. (TYPICAL) CONDUIT DEPTH SHALL BE A MINIMUM OF 3'-6" BFG (I.E. 
BELOW FROSTLINE) U.O.N, COORDINATE DEPTH WITH PAVING 
DETAILS


C. UTILITY COMPANY IS DUKE ENERGY. CONTACT: PHILLIP KUMPF -
PHONE: 812-742-9155 - EMAIL: phillip.kumpf@duke-energy.com


D. REFER TO SITE-CIVIL DRAWINGS FOR TELEPHONE AND 
COMMUNICATIONS COMPANY CONTACT INFORMATION


E. USE RIGID GALZANIZED SLEEVES UNDER VEHICLE TRAFFIC 
AREAS. EXTEND SLEEVE 5'-0" BEYOND THE PAVED VEHICLE 
TRAFFIC AREAS.


F. CONTRACTOR SHALL FIELD COORDINATE (ON-SITE) PRIOR TO 
CONSTRUCTION WITH ELECTRIC UTILITY, TELEPHONE UTILIITY, 
AND CABLE TV UTILITY TO COORDINATE EXACT UTILITY 
REQUIREMENTS.


G. REFERENCE DRAWINGS C4.0 THROUGH C4.3 FOR LOCATION OF 
INCOMING UTILITIES AND OTHER UNDERGROUND ITEMS.


H. ROUTINGS ARE DIAGRAMMATIC. FIELD COORDINATE EXACT 
ROUTINGS WITH SITE CIVIL CONTRACTOR  PRIOR TO 
CONSTRUCITON, TO AVOID UNDERGROUND UTILITIES, 
OBSTACLES, ETC. AS REQUIRED.


I. REFER TO SITE CIVIL PLANS FOR UNDERGROUND UTILITES, 
PIPING, STRUCTURES, RIGHT OF WAYS, PROPERTY LINES, ETC.


J. CONTRACTOR SHALL PATCH AND REPAIR ALL SURFACES 
DISTURBED TO MATCH NEW, ADJACENT SURFACES UNLESS 
OTHERWISES NOTED. FIELD COORDINATE UNDERGROUND 
ROUTINGS WITH SITE CIVIL CONTRACTOR, PRIOR TO 
CONSTRUCTION, TO MINIMIZE PATCH AND REPAIR WORK.


K. BURY GROUNDING ELECTRODE CABLE A MINIMUM OF 30" B.F.G. 
PER NEC.


L. BURY COMMUNICATIONS CONDUITS A MINIMUM OF 3'-6" BFG (I.E. 
BELOW FROSTLINE) U.O.N.


M. PRIOR TO CONSTRUCTION, COORDINATE WITH CIVIL 
CONTRACTOR WHERE NECESSARY TO PROVIDE FINAL 
GRADING COVER AT POLE BASE FOUNDATIONS, BURIED 
CONDUITS, ETC. FOR SUFFICIENT GROUND COVER WHERE 
TOPOGRAPHY DROPS OFF STEEPLY AT EDGES OF ROADWAYS 
FOR DETENTION BASINS, ETC.


N. FOR DIRECT BURIED CONDUIT DETAIL, REFER TO SHEET E8.1, 
DETAIL #3.


O. ORIENT LIGHTING POLES HANDHOLES ON THE OPPOSITE SIDE 
(NON-TRAFFIC SIDE) OF PAVED ROADWAYS/PARKING AREAS 
U.O.N.


P. FOR BUILDING EXTERIOR, PERIMETER/COURTYARD/CANOPY 
LIGHTING, REFER TO DRAWINGS E3.1A - E3.1C. ALSO REFER TO 
ARCHITECTURAL FACADE ELEVATION PLANS.


Q. REFER TO SECURITY ELECTRONICS DRAWINGS FOR DETAILED 
SECURITY ELECTRONICS (SE) CABLING REQUIREMENTS FOR 
SE CONDUIT ROUTINGS INDICATED ON THIS SHEET (I.E. FIBER 
OPTIC CABLING FOR CAMERAS, CARD READERS, INTERCOMS, 
ETC). REFER TO SHEET ES3.01 AND ES3.02 FOR SE RISER 
DIAGRAMS AND SHEET ES4.01, DETAIL #4 FOR SE CABLE 
SCHEDULE.


R. CONTRACTOR SHALL USE LONG RADIUS BENDS FOR ALL 
COMMUNICATON/SECURITY ELECTRONICS (I.E. FIBER OPTIC 
CABLING) CONDUITS. MINIMIZE BENDS BETWEEN PULL POINTS 
TO NO MORE THAN THREE (3) 90 DEGREE BENDS; 
COORDINATE/COMPLY WITH CABLING MANUFACTURERS 
PULLING TENSION REQUIREMENTS PRIOR TO INSTALLATION. 
CONTRACTOR SHALL PROVIDE 1"C MINIMUM (PVC SCHEDULE 40 
FOR BURIED FIBER OPTIC CABLING U.O.N.


S. AT BASE OF EACH LIGHTING POLE HANDHOLE, CONTRACTOR 
SHALL PROVIDE BAYONET BUS(ES), INSULATING LINK, AND 
INSULATED COMPRESSION FITTING ASSEMBLY. REFER TO 
DETAILS #6, #7, #8, AND #9 ON DRAWING E8.2


T. REFER TO SPECIFICATION 012300 FOR ALTERNATE BID 
INFORMATION.


U. ALL 277V BRANCH CIRCUIT CABLING FOR EXTERIOR LIGHTING 
FIXTURES SHALL BE #12 AWG U.O.N.
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KEYNOTES


265627 PROVIDE 4" PVC 40 CONDUIT WITH LONG SWEEPING 90 ELBOWS
WHERE NEEDED. BURY AT LEAST 3'0" BELOW FINAL GRADE.
INCLUDE PULL STRINGS. COORDINATE SOURCE POINT WITH
ELECTRICAL UTILITY COMPANY.


265628 (ALTERNATE BID) TWO 4"C FOR BURIED FIBER OPTIC, ONE #2
BARE COPPER EQUIPOTENTIAL GROUNDING ELECTRODE CABLE
IN 3/4"C (PVC SCHEDULE 40). BOND ONE END OF GROUNDING
ELECTRODE CABLE TO BUILDING TELECOMM GROUND BUS BAR
IN EQUIPMENT ROOM #B1008; BOND OTHER END OF GROUNDING
ELECTRODE CABLE PER TOWER BUILDING VENDOR
REQUIREMENTS. PROVIDE PULL STRINGS IN CONDUIT. USE
SWEEPING 90 ELBOWS. STUB CONDUIT 6" AFG MINIMUM IN
EQUIPMENT ROOM #B1008.


265629 (ALTERNATE BID) PROVIDE #2 OR COARSER BARE COPPER
GROUNDING ELECTRODE CABLE FOR ANTENNA TOWER GROUND
RING. GROUND RING SHALL BE BURIED AT LEAST 30" BELOW
FINISHED GRADE AND BE AT LEAST 2' FROM TOWER
FOUNDATION. CONNECT TOWER AND BUILDING GROUND RINGS
AT TWO POINTS USING EXOTHERMIC WELDS. UTILIZE AT LEAST 3
GROUNDING ELECTRODE RODS FOR THE TOWER GROUND RING.
GROUND RODS SHALL BE SPACED AT LEAST ONE GROUND ROD
LENGTH AWAY, BUT NO MORE THAN TWO LENGTHS AWAY FROM
EACH OTHER. BOND EACH LEG OF THE TOWER TO THE TOWER
GROUND RING USING #2 GROUNDING CONDUCTORS. CONNECT
REBAR OF TOWER FOOTING TO TOWER HOLDING BOLTS. FIELD
COORDINATE DETAILED GROUNDING ELECTRODE SYSTEM AND
CONNECTIONS WITH ANTENNA TOWER VENDOR PRIOR TO
CONSTRUCTION. REFER TO DRAWING E8.7, DETAIL #3 FOR
DETAILED ANTENNA TOWER GROUNDING REQUIREMENTS.


265630 (ALTERNATE BID) MOUNT CABLE ENTRY PORT AT +8'-0" AFG ON
INTERIOR AND EXTERIOR OF BUILDING. ALIGN ACCORDINGLY.
REFER TO SHEET E8.2, DETAIL #15 FOR ENTRY PORT FURNISHED
BY TOWER VENDOR.


265631 TEMPORARY GENERATOR SHALL SIT IN THIS LOCATION.


265632 INSTALL 1-1/2" CONDUIT FOR FUTURE POLE BARN. STUB UP +6"
AFG IN LOCATION EASILY ACCESSIBLE TO BOTH E1PA AND E1HB.
CAP CONDUIT AND PROVIDE PULL STRING FOR FUTURE
INSTALLATION OF WIRE.


265633 INSTALL 3/4" CONDUIT FOR FUTURE CARPORT LIGHTING. STUB
UP +6" AFG IN LOCATION EASILY ACCESSIBLE TO BOTH E1PA
AND E1HB. CAP CONDUIT AND PROVIDE PULL STRING FOR
FUTURE INSTALLATION OF WIRE.


265634 PROVIDE 3/4" DIA. X 10'-0"L COPPER CLAD GROUNDING
ELECTRODE ROD. BOND TO BUILDING GROUND RING
(COUNTERPOISE) WITH EXOTHERMIC WELD.


265635 USE EXOTHERMIC WELD FOR GROUNDING ELECTRODE CABLE
CONNECTION.


265636 BOND PERMANENT GENERATOR GEN-1/GENERATOR
ENCLOSURE FRAME AND ALTERNATOR GROUND LUG(S) TO THE
BUILDING MAIN GROND BUS BAR (IN MAIN ELECTRICAL ROOM
#A1066). ALSO BOND ALTERNATOR GROUND LUG(S) TO A
DEDICATED GROUNDING ELECTRODE ROD IN ACCORDANCE
WITH NEC; BOND GROUNDING ELECTRODE ROD TO THE
BUILDING GROUND RING (COUNTERPOISE) WITH #1/0 BAR CU
GROUNDING ELECTRODE CABLE.


265637 PORTABLE GENERATOR SHALL BE GROUND TO THE BUILDING
GROUNDING ELECTRODE SYSTEM AT THE MANUAL TRANSFER
SWITCH MTS-1. BOND MTS-1 GROUND LUG(S) TO BUILDING MAIN
GROND BUS BAR (IN MAIN ELECTRICAL ROOM #A1066). ALSO
BOND MTS-1 GROUND LUG(S) TO A DEDICATED GROUNDING
ELECTRODE ROD IN ACCORDANCE WITH NEC; BOND
GROUNDING ELECTRODE ROD TO BUILDING GROUND RING
(COUNTERPOISE) WITH #1/0 BAR CU GROUNDING ELECTRODE
CABLE.


265638 RACEWAYS FOR PERMANENT GEN-1 ARE NOT INDICATED. REFER
TO ONE-LINE DIAGRAM ON DRAWING E7.1 AND CABLE/CONDUIT
SCHEDULE ON DRAWING E7.2 FOR POWER AND
SIGNAL/CONTROL REQUIREMENTS. RECORD ROUTINGS OF
RACEWAYS TO BE INSTALLED ON SITE ELECTRICAL RECORD
DRAWINGS.


265639 EXTERIOR LIGHT FIXTURE SHALL BE CONTROLLED ON/OFF VIA
TIMECLOCK TC2 AND PHOTOCELL. REFER TO DETAIL #2 ON
DRAWING E8.7. CONTROL VIA CONTACTOR #LC6.


265641 REFER TO DRAWING C6.1, DETAIL #12 FOR CONCRETE
FOUDNATION OF TYPE 'SH' SECURITY BOLLARDS.


265642 CONNECT THE 120V POWER CIRCUIT TO THE FIBER OPTIC
COPPPER CONVERTER BOX FOR THE POLE MOUNTED CAMERA.
REFER TO SECURITY ELECTRONICS RISER DIAGRAM ON
DRAWING ES3.01.


265643 FURNISH AND INSTALL OUTDOOR GENERATOR GEN-1. MOUNT TO
CONCRETE EQUIPMENT PAD. ORIENT GENERATOR SO THAT THE
EXHAUST END OF THE GENERATOR FACES TOWARD THE NORTH.


265644 EXTERIOR LIGHT FIXTURE SHALL BE CONTROLLED ON/OFF VIA
TIMECLOCK TC1 AND PHOTOCELL. REFER TO DETAIL #1 ON
DRAWING E8.7. CONTROL VIA CONTACTOR #LC1.


265645 EXTERIOR LIGHT FIXTURE SHALL BE CONTROLLED ON/OFF VIA
TIMECLOCK TC1 AND PHOTOCELL. REFER TO DETAIL #1 ON
DRAWING E8.7 CONTROL VIA CONTACTOR #LC2.


265646 RACEWAYS FOR MANUAL TRANSFER SWITCH MTS-1 ARE NOT
INDICATED. REFER TO ONE-LINE DIAGRAM ON DRAWING E7.1
AND CABLE/CONDUIT SCHEDULE ON DRAWING E7.2 FOR POWER
AND SIGNAL/CONTROL REQUIREMENTS. RECORD ROUTINGS OF
RACEWAYS TO BE INSTALLED ON SITE ELECTRICAL RECORD
DRAWINGS.


265647 GRINDER PUMP WITH CONTROL PANEL, 3HP, 480V, 3-PHASE.
REFER TO SPECIFICATIONS AND CIVIL PLANS FOR DETAILED
REQUIREMENTS. CONNECT CONTROL PANEL TO CIRCUT
E1HB(31,33,35) USING 3#12+#12G IN 3/4"C. PROVIDE CONNECTION
BETWEEN CONTROL PANEL AND GRINDER PUMP PER
MANUFACTURER'S RECOMMENDATION. INSTALL
EXPLOSION-PROOF SEAL-OFF FITTING FOR ELECTRICAL
HAZARDOUS AREAS PER NEC ARTICLE 500.   REFER TO DRAWING
E8.5, DETAILS #3 AND #4 FOR HAZARDOUS AREA
CLASSIFICATION AND SUPPORT DETAILS FOR THE GRINDER
PUMP WITH CONTROL PANEL. FIELD COORDINATE LOCATIONS
REQURIED WITH ENGINEER AS NECESSARY PRIOR TO
CONSTRUCTION.


265648 (ALTERNATE BID) PROVIDE (1) 3"C FOR THE ANTENNA TOWER
EQUIPMENT BUILDING. ROUTE FROM ATS-TOW. CONTINUE TO
ROUTE CONDUIT FROM ATS-TOW TO MTS-1. REFER TO DRAWING
E7.2 FOR WIRING INFORMATION.


265649 PROVIDE (1) 4"C FOR THE DISPATCH EQUIPMENT ROOM #B1008.
ROUTE FROM ATS-DIS. CONTINUE TO ROUTE CONDUIT FROM
ATS-DIS TO MTS-1. REFER TO DRAWING E7.2 FOR WIRING
INFORMATION.


265650 PROVIDE (2) AUTOMATIC TRANSFER SWITCHES. DEVICES SHALL
BE IN NEMA-3R ENCLOSURES FOR OUTDOOR USE AND RATED
FOR 200A AT 480/277V THREE-PHASE. REFER TO DRAWING E7.1
AND SPECIFICATION 263000 FOR ADDITIONAL INFORMATION.


265651 CONDUIT SHALL BE ENCASED IN AT LEAST 2" OF CONCRETE
USING PVC SCHEDULE 40 CONDUIT. REFER TO DRAWING E7.2
FOR WIRING TYPE AND SIZING. REFER TO DRAWING E8.5, DETAIL
#2 FOR CONCRETE CONDUIT ENCASEMENT DETAIL.


265652 MANUAL TRANSFER SWITCH 'MTS-1'. CONNECT 30A, 120V BLOCK
HEATER RECEPTACLE TO CIRCUIT E1PA-67 USING 2#10+G IN
3/4"C. CONNECT 20A, 120V BATTERY CHARGER RECEPTACLE
(E1PA-70), STRIP HEATER (E1PA-68) AND UNIT CONVENIENCE
RECEPTACLE (E1PA-72) TO CIRCUITS INDICATED USING 2#12+G
IN 3/4"C. COORDINATE EXACT LOCATION WITH EQUIPMENT
PROVIDER.


270548 THREE (3)-4"C FOR UTILITY COMMUNICATIONS SERVICES, ONE (1)
FOR FIBER OPTIC VOIP/DATA, ONE (1) FOR CATV AND ONE (1)
FOR INTERNET SERVICE. COORDINATE EXACT LOCATION WITH
OTHER TRADES PRIOR TO CONSTRUCITON. FURNISH AND
INSTALL WITH PULLSTRINGS AND MARKER TAPES. USE LONG
RADUIS BENDS; PROVIDE NO MORE THAN TWO (2) 90 DEGREE
BENDS BETWEEN PULL POINTS. CABLING FURNISHED AND
INSTALLED BY COMMUNICATIONS UTILITIES. STUB UP IN
EQUIPMENT AND/OR MDF ROOMS AT TELEPHONE TERMINAL
BOARDS.


281035 ONE (1) SECURITY CAMERA TO BE MOUNTED ON LIGHTING POLE
WITH BOTTOMS AT +15'-0" AFG. REFER TO SECURITY DRAWING
ES3.01 FOR MORE INFORMATION.


281036 FURNISH AND INSTALL (1) 6-FIBER, 50 MICRON, MULTI-MODE,
OUTDOOR DIRECT BURIED FIBER OPTIC CABLE LIKE WEST PENN
#WP9C240T FROM SQE#1 IN SECURITY ELECTRONICS ROOM
#C20001. TERMINATE THE FIBER OPTIC CABLE AT A CCTV
EQUIPMENT ENCLOSUE; INSTALL CAT 6 CABLE FROM
ENCLOSURE TO CAMERA AND/OR ENCLOSURE ON THE LIGHITNG
POLE, REFER TO SECURITY ELECTRONICS RISER ON DRAWING
ES3.01 AND CABLE SCHEDULE ON DRAWING ES4.01, DETAIL #4
FOR DETAILED WIRING INFORMATION. FIBER OPTIC CABLE SHALL
BE DIRECT BURIED AS APPROVED BY SECURITY ELECRONICS
VENDOR; USE 1' CONDUIT SLEEVE WTH A LONG RADIUS BEND
FOR A STUB-UP AT LIGHTING POLE.


281037 CCTV ENCLOSURE AT BASE OF POLE. FURNISH AND INSTALL
120VAC POWER TO ENCLOSURE. CONNECT CCTV ENCLOSURE
TO CIRCUIT SHOWN USING 2 #12, #12G. REFER TO SECURITY
DRAWINGS FOR ENCLOSURE INFORMATION


281038 POST INDICATOR VALVE (P.I.V.) REFER TO 'C' SERIES DRAWINGS
FOR EXACT LOCATION. FURNISH AND INSTALL 3/4"C BETWEEN
P.I.V. AND MDF ROOM #A1067 FOR FIRE ALARM CONNECTION
BETWEEN P.I.V. AND FIRE ALARM CONTROL PANEL (FACP),
PROVIDE CABLES AS REQUIRED.


281039 PROVIDE 3/4"C OF PVC 40 FOR COMMUNICATIONS CABLING IN
CASE OF ALARM FROM THE SANITARY GRINDER. USE SWEEPING
90 ELBOWS. ROUTE TO ELECTRICAL ROOM #A1066.


KEYNOTES


265618 LOCATE THE CENTERLINE OF TYPE 'SJ' FIXTURES 9'-0" FROM THE
FACE OF THE MONUMENT SIGN. FIELD AIM FIXTURES TO
PROVIDE EVEN ILLUMINATION OF THE ENTIRE FACE OF THE
SECONDARY SIGN. FIELD AIM EACH FIXTURE AT THE CENTER
HEIGHT OF THE LOWER PORTION OF THE SIGN FOR INITIAL
AIMING; FIELD ADJUST AS NECESSARY TO OBTAIN EVEN
ILLUMINATION ON THE ENTIRE SIGN FACE (APPROXIMATELY 15
FC AVERAGE VERTICAL). ADJUST AIM TO MAXIMIZE DARK SKIES,
USE LIGHT METER AND MEASURE/RECORD POINT BY POINT
MEASUREMENTS ON SIGN FACE. SUBMIT TO ENGINEER FOR
FINAL APPROVAL OF AIMING PRIOR TO CONSTRUCTION
COMPLETION.


265619 2#10, #10G., 3/4"C. (CIRCUIT #E1PA-54) FOR GATE CONTROLLER


265621 FLAGPOLE LIGHTING FIXTURE SHALL BE CONTROLLED ON/OFF
VIA TIMECLOCK AND PHOTOCELL. REFER TO DETAIL #2 ON
DRAWING E8.7. CONTROL VIA CONTACTOR #LC4.


265622 SURFACE MOUNTED TYPE 'SJ' LIGHTING FIXTURES ON TOP OF
CONCRETE FOUNDATION. FOR LIGHTING INSTALLATION AND
CONCRETE FOUNDATION DETAILS, SEE SHEET E8.2, DETAILS #10
& #14. EMBEDDED JUNCTION BOXES SHALL BE LOCATED FOR A
CONCEALED WIRING CONNECTION. FOLLOW MANUFACTURER
INSTRUCTIONS FOR EXACT PLACEMENT OF BOX PRIOR TO
CONSTRUCTION OF THE FOUNDATION.


265623 WALL MOUNT PHOTOCELL TO MATCH EXACT MOUNTING HEIGHT
OF ADJACENT LIGHTING FIXTURES AS INDICATED ON
ARCHITECTURAL ELEVATIONS/ELECTRICAL LIGHTING PLANS.
FOR PHOTOCELL WIRING DETAILS, REFER TO EXTERIOR
LIGHTING WIRING DIAGRAMS ON SHEET E8.7.


265624 1 #18 TWPR, 3/4"C. ROUTE FROM PHOTOCELL PC1 TO TIMECLOCK
TC1.


265625 1 #22 TWPR, 3/4"C. ROUTE FROM PHOTOCELL PC2 TO TIMECLOCK
TC2.


265626 EQUIPMENT TO BE MOUNTED ON CONCRETE PAD. ANCHOR
ELECTRICAL EQUIPMENT TO CONCRETE PAD. REFER TO
DRAWING S3.0 DETAIL #11 FOR THE EXTERIOR EQUIPMENT PAD
DETAIL. FURNISH AND INSTALL THE CONCRETE HOUSEKEEPING
PAD.


KEYNOTES


265613 VEHICLE LOOP DETECTOR CABLE FURNISHED BY THE SE/GATE
VENDOR. CONTRACTOR SHALL INSTALL/EMBED IN ROADWAY
AND CONNECT TO GATE ACTUATOR CONTROL PANEL; FOLLOW
MANUFACTURER INSTRUCTIONS FOR INSTALLATION AND
TESTING. INSTALL AND CONNECT CABLE PER MANUFACTURER
RECOMMENDATIONS TO GATE OPERATOR.


265614 2#10, #10G., 3/4"C. (CIRCUIT #E1PB-29) FOR GATE CONTROLLER.


265615 UTILITY TRANSFORMER FURNISHED AND INSTALLED BY
ELECTRIC UTILITY. FURNISH AND INSTALL CONCRETE
EQUIPMENT PAD AND ANCHOR UTILITY TRANSFORMER 'UT-1' TO
PAD.  THE PAD SHALL BE THE "LARGE PIT PAD" U.O.N. FOR
CONCRETE TRANSFORMER PAD DETAIL, SEE DETAIL #8 ON
SHEET E8.3; FIELD COORDINATE EXACT REQUIREMENTS WITH
ELECTRIC UTILITY PRIOR TO CONSTRUCTION. FRONT OF
TRANSFORMER SHALL FACE TOWARD THE NORTH (I.E. AWAY
FROM BUILDING). GROUNDING AT TRANSFORMER (I.E.
GROUNDING ELECTRODE ROD/CABLE) FURNISHED AND
INSTALLED BY ELECTRIC UTILITY U.O.N. (FIELD VERIFY WITH
ELECTRIC UTILITY).


265616 FURNISH AND INSTALL UTILITY METER CABINET. MOUNT CABINET
TO UTILITY TRANSFORMER UT-1 IN ACCORDANCE WITH
ELECTRIC UTILITY INSTALLATION REQUIREMENTS. METER
SOCKET, CT'S (IN TRANSFORMER) AND CT WIRING FURNISHED
AND INSTALLED BY ELECTRIC UTILITY. FIELD COORDINATE WITH
ELECTRIC UTILITY.


265617 TOP OF CONCRETE BASE FOR LIGHT POLE SHALL BE 0'-6" AFG.
LIGHT POLE SHALL BE 30'-0"H. FOR LIGHTING POLE FOUNDATION
DETAIL, REFER TO SHEET E8.2 DETAIL #7. PROVIDE 3'-0" SPACING
BETWEEN EDGE OF PAVED ROADWAY/PARKING LOT AND EDGE
OF CONCRETE POLE FOUNDATION.


KEYNOTES


265606 (ALTERNATE BID) PROVIDE LIGHTING POLE/FIXTURE, HANDHOLE,
LIGHTING DEVICE, BURIED ELECTRIC. REFER TO DIVISION 0
FRONT END SPECIFICATIONS FOR DETAILED REQUIREMENTS
FOR ALTERNATES.


265607 FURNISH AND INSTALL ELECTRICAL HANDHOLE. HANDHOLE
COVER SHALL BE LABELED "ELECTRICAL". FOR ELECTRICAL
HANDHOLE DETAIL, REFER TO SHEET E8.1, DETAIL #4. MINIMIZE
SPLICES WITHIN HANDHOLE UNLESS OTHERWISE APPROVED BY
ENGINEER.


265608 FURNISH AND INSTALL CONDUIT SLEEVE 5'-0" BEYOND THE
HANDHOLE/FOUNDATION FOR FUTURE USE (I.E. FUTURE
LIGHTING). CAP CONDUIT END AND FLAG; RECORD LOCATION ON
ELECTRICAL RECORD DRAWINGS. FURNISH WITH PULLSTRING IN
CONDUIT SLEEVE.


265609 FURNISH AND INSTALL COMMUNICATIONS HANDHOLE.
HANDHOLE COVER SHALL BE LABELED "FIBER OPTIC". FOR
COMMUNICATION HANDHOLE DETAIL, REFER TO SHEET E8.1,
DETAIL #4. SPLICES SHALL NOT BE ACCEPTABLE WITHIN
HANDHOLE.


265610 PROVIDE #1/0 BARE COPPER GROUNDING ELECTRODE CABLE
LOOP AROUND THE BUILDING PERMIETER FOR COUNTERPOISE
GROUNDING SYSTEM. INSTALL IN THE FOOTING TRENCH WITHIN
BACKFILLED EARTH MATERIAL (NOT WITHIN AGGREGRATE
MATERIAL). BOND TO BUILDING STEEL (I.E. COLUMNS) AT
CORNERS OF BUILDING (MINIMUM 4 OPPOSITE
CORNERS/LOCATIONS). BOND TO BUILDING REBAR ON EACH
SIDE OF BUILDING (MINIMUM 4 OPPOSITE SIDES/LOCATIONS).
BOND TO BUILDING MAIN GROUND BUS BAR #1 (IN MAIN
ELECTRICAL ROOM #A1066). REFER TO BUILDING GROUNDING
ELECTRODE SYSTEM DETAIL ON DRAWING E8.3, DETAIL #1.


265611 GROUND TEST WELL, REFER TO DETAIL #6, SHEET E8.3.


265612 ROUTE CONDUIT UP TO NEMA 4X SECURITY ELECTRONICS
ENCLOSURE. REFER TO SECURITY ELECTRONICS (SE) RISER ON
SHEET ES3.01. FOR DETAIL REQUIREMENTS. FURNISH AND
INSTALL ALL NECESSARY RACEWAYS, SLEEVES, J-BOXES, AND
ELECTRICAL APPURTENANCES AS REQUIRED FOR SE
EQUIPMENT (I.E. CAMERAS, CARD READERS, INTERCOMS, ETC.)
LOCATED AT ENTRY/EXIT GATES. FIELD COORDINATE EXACT
LOCATIONS FOR ALL SE/GATE EQUIPMENT WITHIN THIS AREA
WITH SE/GATE VENDOR PRIOR TO CONSTRUCTION.


KEYNOTES


265601 TOP OF CONCRETE BASE FOR LIGHT POLE SHALL BE 2'-6" AFG.
LIGHT POLE SHALL BE 30'-0"H. FOR LIGHTING POLE FOUNDATION
DETAIL, REFER TO SHEET E8.2 DETAIL #7. PROVIDE 3'-0" SPACING
BETWEEN EDGE OF PAVED ROADWAY/PARKING LOT AND EDGE
OF CONCRETE POLE FOUNDATION.


265602 LOCATE THE CENTERLINE OF TYPE 'SG' 9'-6" AWAY FROM FLAG
POLE. FIELD AIM FIXTURE TO PROVIDE EVEN ILLUMINATION ON
THE FLAG AT HALF-STAFF AND FULL-STAFF HEIGHT. MOUNT
FIXTURE ON CONCRETE FOOTER; INSTALL FOOTER PER
MANUFACTURER RECOMMENDATIONS. REFER TO DETAIL #4,
E8.2 FOR CONCRETE BASE. LIGHT FIXTURE MANAUFACTURER
SHALL PROVIDE LIGHTING CALCULATION INDICATING EXACT
FIXTURE LOCATION AND AIMING REQUIREMENTS PRIOR TO
FIXTURE PROCUREMENT. REFER TO DRAWING C6.3, DETAIL #6
FOR FLAGPOLE DETAIL.


265603 EXTERIOR LIGHTING FIXTURE SHALL BE CONTROLLED ON/OFF
VIA TIMECLOCK TC2 AND PHOTOCELL. REFER TO DETAIL #2 ON
SHEET E8.7. CONTROL VIA CONTACTOR #LC5.


265604 SURFACE MOUNTED TYPE 'SF' LIGHTING FIXTURES ON TOP OF
CONCRETE FOUNDATION. FOR LIGHTING INSTALLATION AND
CONCRETE FOUNDATION DETAILS, SEE DRAWING E8.2, DETAILS
#10 & #11. EMBEDDED JUNCTION BOXES SHALL BE LOCATED FOR
A CONCEALED WIRING CONNECTION. FOLLOW MANUFACTURER
INSTRUCTIONS FOR EXACT PLACEMENT OF BOX PRIOR TO
CONSTRUCTION OF THE FOUNDATION.


265605 LOCATE THE CENTERLINE OF TYPE 'SF' FIXTURES 4'-0" FROM THE
FACE OF THE MONUMENT SIGN. FIELD AIM FIXTURES TO
PROVIDE EVEN ILLUMINATION OF THE ENTIRE FACE OF THE
MONUMENT SIGN. FIELD AIM EACH FIXTURE AT THE CENTER
HEIGHT OF THE LOWER PORTION OF THE SIGN FOR INITIAL
AIMING; FIELD ADJUST AS NECESSARY TO OBTAIN EVEN
ILLUMINATION ON THE ENTIRE SIGN FACE (APPROXIMATELY 10
FC AVERAGE VERTICAL). ADJUST AIM TO MAXIMIZE DARK SKIES,
USE LIGHT METER AND MEASURE/RECORD POINT BY POINT
MEASUREMENTS ON SIGN FACE. SUBMIT TO ENGINEER FOR
FINAL APPROVAL OF AIMING PRIOR TO CONSTRUCTION
COMPLETION.
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RADIO TOWER NOTES (ALTERNATE BID)
180' TOWER, ANCHOR BOLT KIT, SAFETY CLIMB SYSTEM, WAVEGUIDE LADDER, WAVEGUIDE 
HARDWARE, REBAR KIT FOR FOUNDATION, ICE BRIDGE OUTDOOR CABLE MANAGEMENT, 
GROUNDING SUPPLIES, FOUNDATION DESIGN ONLY, WALL/ROOF FEED-THROUGH PLATES, 
REPEATER ANTENNA, BASE ANTENNA, BEAM ANTENNA AND JUMPERS, 12-CHANNEL 
COMBINER, COAX CABLING, POLYPHASE SURGE PROTECTION, BUS BARS, ENTRANCE 
PANELS, UNINTERRUPTIBLE POWER SUPPLY AND EQUIPMENT RACKS SHALL BE FUNISHED 
AND INSTALLED BY OWNER APPROVED VENDOR: COMMERCIAL RADIO SERVICE INC., 
CONTACT: GARY DOTY, PHONE: (812) 235-8694, CELL: (812) 249-1631, EMAIL: 
gcdoty@commercialradioservice.net. OTHER VENDORS SHALL NOT BE ACCEPTABLE FOR THIS 
WORK UNLESS OTHERWISE PRE-APPROVED BY THE OWNER. 


1.


GENERAL NOTES
REFER TO DRAWING E8.4, DETAIL #1 FOR FIRE ALARM DEVICES 
MOUNTING REQUIRMENTS PER NFPA.


ALL FIRE ALARM CONDUITS SHALL BE FACTORY PAINTED "RED". ALL 
PULL/JUNCTION BOX COVERS SHALL BE FACTORY PAINTED "RED".


CONTRACTOR SHALL FIELD COORDINATE, PRIOR TO 
CONSTRUCTION, EXACT MOUNTING HEIGHTS AND LOCATIONS FOR 
COMMUNICATION DEVICES WITH THE CASEWORK SHOP DRAWINGS 
AND ARCHITECTURAL ELEVATIONS AND DETAILS.


FOR MUTOA BACKBOX AND IN-WALL SLEEVE DETAIL, SEE DETAIL #13 
ON DRAWING E8.1.


REFER TO ARCHITECTURAL DRAWINGS FOR FIRE RATED WALLS AND 
CEILINGS. INSTALL FIRESTOP AT PENETRATIONS. INSTALL FIRE 
RATED PUTTY AROUND BOXES INSTALLED IN FIRE RATED WALLS 
AND OFFSET BACK TO BACK BOXES. REFER TO SPECIFICATION 
SECTION 078443 "JOINT FIRESTOPPING" FOR DETAILED FIRESTOP 
REQUIREMENTS.


REFER TO SECURITY DRAWING #SE SERIES, AND DIVISION 28 
SPECIFICATIONS FOR ADDITIONAL SECURITY SYSTEM 
REQUIREMENTS. PROVIDE BOXES, RACEWAYS, CABLING, SUPPORTS 
AND ASSOCIATED ITEMS AS NECESSARY FOR A COMPLETE AND 
FUNCTIONAL SECURITY SYSTEM.


WAP LOCATIONS AND QUANTITY SHOWN ARE SCHEMATIC ONLY. 
WAP VENDOR SHALL PROVIDE EXACT LOCATIONS AND QUANTITY OF 
WIRELESS ACCESS POINTS. REFER TO GENERAL NOTE #NN ON 
DRAWING E0.1 FOR ADDITIONAL INFORMATION.


SEAL ALL PENETRATIONS THRU PRECAST, REFER TO SPECIFICATION 
079200 "JOINT SEALANTS" FOR DETAILED REQUIREMENTS FOR 
SEALANT(S).


SEE DRAWING E6.3, DETAIL #1 FOR CATV DISTRIBUTION RISER.


DRY FIRE SUPPRESSION TO BE INSTALL IN ELECTRICAL AND IT 
ROOMS (REFER TO FIRE SUPPRESSION SERIES DRAWINGS). DRY 
FIRE SUPPRESSION ALARM/DETECTION CABINET(S) SHALL BE 
CONNECTED TO THE FIRE ALARM CONTROL PANEL. CABINET(S) ARE 
NOT INDICATED ON THIS DRAWING (FIELD COORDINATE LOCATIONS 
PRIOR TO CONSTRUCTION) AND INCLUDE WITH SHOP DRAWING 
SUBMITTAL. PROVIDE 2#12, #12G. FROM EACH DRY SUPPRESSION 
ALARM/DETECTION CABINET BACK TO NEAREST AVAILABLE 20A/1P 
BREAKER (IN A LEGALLY REQUIRED PANELBOARD).


SMOKE DETECTORS IN MECHANICAL CHASES (LOCATED BEHIND 
CELLS) ARE NOT REQUIRED FOR SMOKE EVAC SYSTEM FOR 
CELLS/DAYROOMS. REFER TO MECHANICAL PLANS FOR SMOKE 
EVAC SYSTEM SEQUENCE OF CONTROL.


STRUCTURED CABLING OUTLET LOCATIONS ARE DIAGRAMMATIC.   
PRIOR TO CONSTRUCTION, FIELD COORDINATE AND VERIFY  EXACT 
HEIGHTS AND LOCATIONS WITH  SUBMITTALS FOR FURNITURE 
PLANS, CABINETRY PLANS, ETC.


REFER TO SPECIFICATION 012300 FOR ALTERNATE BID 
INFORMATION.
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SCALE:  1/8" = 1'-0"
1


FIRST FLOOR SYSTEMS PLAN - UNIT C


270XXX 281XXXKEYNOTES


270500 TELEPHONE TERMINAL BOARD.  FURNISH AND INSTALL A 4'-0"W X
8'-0"H X 3/4" PLYWOOD BOARD.  MOUNT BOTTOM OF BOARD 18"
AFF.  PAINT PLYWOOD BOARD WHITE ON BOTH SIDES WITH FIRE
RESISTANT PAINT.  BOARD SHALL BE USED TO ACCOMMODATE
COMMUNICATION EQUIPMENT [I.E. FIBER OPTIC UTILITY
DEMARCATION (FIBER OPTIC PATCH PANEL), CABLE TV UTILITY
DEMARCATION, POTS TELEPHONE UTILITY DEMARCATION (110
BLOCK), ETC.].  PROVIDE 10-POINT GROUNDING TERMINAL STRIP
ON BOARD AND BOND ALL COMMUNICATION EQUIPMENT PER
NEC; USE #4 AWG COPPER GREEN INSULATED BONDING CABLE;
REFER TO TELECOMMUNICATIONS GROUNDING DETAIL ON
DRAWING E8.3, DETAIL #3.


270501 PROVIDE TWO (2) 30"W X 36"D X 84"H NETWORK CABINETS, EACH
WITH 42RU (RACK UNITS), FOR MAIN DISTRIBUTION FRAME MDF-1
.  PROVIDE CABINET ACCESSORIES (I.E. PATCH PANELS, POWER
STRIPS, GROUNDING, RAILS, RACKS, LOUVER(S)/FILTER(S), CABLE
MANAGEMENT, FANS, SHELVING, ETC.) AS NOTED IN DIVISION 27
SPECIFICATIONS.  ALSO REFER TO DETAIL 10 ON DRAWING E8.1.
PROVIDE MINIMUM OF 36" OF WORKING CLEARANCE IN THE
FRONT OF THE CABINET AND A MINIMUM OF 30" OF WORKING
CLEARANCE FOR THE REMOVABLE SIDES OF THE CABINET
(WHERE SPACE FOR REMOVABLE SIDES IS AVAILABLE); REAR
ACCESS NOT REQUIRED.  EXACT LAYOUT FOR EQUIPMENT IN
THIS ROOM SHALL BE FIELD DETERMINED PRIOR TO
CONSTRUCTION BASED UPON ACTUAL EQUIPMENT TO BE
PROCURED; SUBMIT SCALED EQUIPMENT PLAN TO ENGINEER
FOR APPROVAL PRIOR  TO CONSTRUCTION AND PROCUREMENT
TO ENSURE ADEQUATE SPACE AND WORKING CLEARANCE IS
PROVIDED.  ANCHOR CABINET TO A CONCRETE HOUSEKEEPING
PAD.  REFER TO STRUCTURAL DRAWINGS FOR CONCRETE
HOUSEKEEPING PAD DETAIL.


270502 FLUSH MOUNT REMOTE GENERATOR ANNUNICATOR PANEL
GAAP-1 IN WALL.  MOUNT TOP OF PANEL 5'-0" AFF.


270503 PROVIDE DEDICATED TELEPHONE/DATA OUTLETS AT BMS PANEL
(I.E. TELEPHONE FOR CONNECTION TO OUTSIDE 24/7/365 ALARM
MONITORING SERVICE AND DATA FOR VPN CONNECTION TO
OUTSIDE BMS VENDOR SUPPORT/TROUBLESHOOTING VIA
INTRANET).


270520 CONTRACTOR SHALL FURNISH AND INSTALL POE WIRELESS
ROUTER; PROVIDE WITH TWO (2) CAT 6A CONNECTIONS.  REFER
TO GENERAL NOTE 'MM' ON DRAWING E0.1 FOR DETAILED
REQUIREMENTS; LOCATIONS AND MOUNTING INDICATED ARE
DIAGRAMMATIC; REFER TO "MESHED WI-FI NETWORK SYSTEM"
SHOP DRAWING SUBMITTAL FOR DETAILED LOCATIONS, HEIGHTS,
AND MOUNTING REQUIREMENTS.


270526 WALL MOUNTED IT EQUIPMENT RACK, REFER TO SPECIFICATIONS
FOR ADDITIONAL INFORMATION. WALL MOUNT CABINET SHALL BE
SUITABLE FOR TWENTY FOUR (24) RACK UNITS (RU). MOUNT TOP
OF CABINET +6'-0" AFF.


270536 FURNISH AND INSTALL DEVICE IN CUSTOM FLUSH MOUNTED,
LOCKABLE WALL CABINET. FOR CABINET DETAIL, SEE DRAWING
E8.2, DETAIL #13.


270540 TELECOMM GROUND BUS BAR. MOUNT ON WALL WITH BOTTOM
AT +8'-0" AFF. REFER TO TELECOMM GROUND BUS DETAIL #5 ON
DRAWING E8.3.


270546 PROVIDE EXTENSION RING ON WIRING DEVICE BOX AS NEEDED
DUE TO SOUND PADDING.


281000 FIRE ALARM CONTROL PANEL SHALL MONITOR THE FLOW
SWITCH AND THE TAMPER SWITCH FOR EACH WET FIRE
SUPPRESSION ZONE VIA A ZAM (ZONE ADDRESSABLE MODULE).
REFER TO 'FP' SERIES DRAWINGS FOR QUANTITY AND LOCATION
OF FIRE SUPPRESSION ZONES.


281001 PROVIDE INTERMEDIATE ADDRESSABLE MODULE (IAM)  AT
SOLENOID VALVE FOR EMERGENCY GAS SHUT-OFF TO WATER
HEATERS AND BOILERS.  FIRE ALARM CONTROL PANEL SHALL
OPEN VALVE UPON FIRE ALARM.  REFER TO DRAWING P2.8 FOR
EMERGENCY GAS SHUT-OFF SOLENOID VALVE LOCATION AND
DETAILS.  COORDINATE EXACT CONTROL REQUIREMENTS WITH
MC PRIOR TO CONSTRUCTION.


281004 CONNECT BUILDING MANAGEMENT SYSTEM (BMS) PANEL BACK
TO THE FIRE ALARM CONTROL PANEL (FACP) VIA
COMMUNICATION WIRING TYPE (I.E. MODBUS OR DISCRETE
ALARMS) AS REQUIRED BY FACP VENDOR AND BMS VENDOR;
ROUTE COMMUNICATION WIRING IN 1"C MINIMUM.
COMMUNICATION WIRING SHALL BE FURNISHED AND INSTALLED
BY ELECTRICAL CONTRACTOR.  FIELD COORDINATE WITH FACP
VENDOR AND BMS VENDOR PRIOR TO CONSTRUCTION.


281006 REFER TO SMOKE DETECTOR DETENTION COVER DETAIL #3,
DRAWING E8.4.


281008 PROVIDE ONE (1) DATA OUTLET AT FIRE ALARM CONTROL PANEL
FOR INTRANET/INTERNET CONNECTION FOR VPN REMOTE WEB
(CLOUD) BASED ACCESS FOR PUSH NOTIFICATIONS OF ALARMS
TO REMOTE USERS (I.E. MAINTENANCE PERSONNEL LAPTIONS,
TABLETS, MOBILE PHONES, ETC.). ALSO CLOUD BASED
SOFTWARE IS AVAILABLE BY MANUFACTUERER FOR REAL-TIME
REMOTE MONITORING/PINGING/TROUBLESHOOTING OF FIRE
ALARM CONTROL PANEL FROM REMOTE USERS (I.E. SERIVCE
TECHNICIAN LAPTION, MAINTENANCE PERSONNEL LAPTOP, ETC.)


281012 PROVIDE INTERMEDIATE ADDRESSABLE MODULE (IAM) AT
SOLENOID VALVE FOR EMERGENCY GAS SHUT-OFF TO THE
GROUP OF WATER HEATER. FIRE ALARM CONTROL PANEL SHALL
OPEN VALVE UPON FIRE DETECTION ALARM. REFER TO DRAWING
PLUMBING DRAWINGS FOR EMERGENCY GAS SHUT-OFF
LOCATION AND SPECIFICATION 221723 DETAILS. COORDINATE
EXACT CONTROL REQUIREMENTS WITH MC PRIOR TO
CONSTRUCTION.


281013 PROVIDE INTERMEDIATE ADDRESSABLE MODULE (IAM) AT
SOLENOID VALVE FOR EMERGENCY GAS SHUT-OFF TO THE
GROUP OF BOILERS. FIRE ALARM CONTROL PANEL SHALL OPEN
VALVE UPON FIRE DETECTION ALARM. REFER TO DRAWING
PLUMBING DRAWINGS FOR EMERGENCY GAS SHUT-OFF
LOCATION AND SPECIFICATION 221723 DETAILS. COORDINATE
EXACT CONTROL REQUIREMENTS WITH MC PRIOR TO
CONSTRUCTION.


281015 ANSUL FIRE SUPPRESSION SYSTEM (LOCATED AT KITCHEN
HOOD) FURNISHED BY KITCHEN EQUIPMENT VENDOR AND WIRED
BY CONTRACTOR.  FOLLOW MANUFACTURER WIRING
INSTRUCTIONS AND INTERLOCK WITH KITCHEN MAKE-UP AIR FAN
AND HOOD EXHAUST FAN TO SHUT DOWN UPON ACTIVATION.
FIRE ALARM CONTROL PANEL SHALL MONITOR ANSUL
ACTIVATION (VIA ZAM) AS INDICATED.


281022 POST INDICATOR VALVE (P.I.V.) REFER TO 'C' SERIES DRAWINGS
FOR EXACT LOCATION. FURNISH AND INSTALL 3/4"C. BETWEEN
P.I.V. AND MECHANICAL/ELECTRICAL ROOM #A1066 FOR FIRE
ALARM CONNECTION BETWEEN P.I.V. AND FIRE ALARM CONTROL
PANEL (FACP), PROVIDE CABLES AS REQUIRED.
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LIGHT FIXTURE SCHEDULE NOTES:


ALL LAY-IN FIXTURES TO HAVE EARTHQUAKE CLIPS AND BE SUPPORTED WITH SAFETY CHAIN, SEE 
SPECIFICATIONS.


ALL FIXTURES SHALL BE U.L. LISTED.


VERIFY WITH UTILITY AND APPLY FOR ANY REBATES AVAILABLE FOR THE USE OF LED LIGHTING ON PROJECT. 
REBATES TO BE GIVEN TO OWNER.


FIELD COORDINATE MINIMUM LENGTH OF AC JUMPER CABLES REQUIRED PRIOR TO PROCUREMENT FOR 
FEED THROUGH WIRING TO MULTIPLE FIXTURES AND FOR LEADER CABLE AT THE BEGINNING OF A FIXTURE 
RUN. FIXTURE REQUIRES A WET RATED JUNCTION BOX FOR CONCEALED WIRE CONNECTION. FIXTURE SHALL 
BE EQUIPPED WITH A BREATHABLE DRAIN PLUG OR SIMILAR FACTORY ACCESSORY TO PREVENT 
CONDENSATE BUILD-UP ON INSIDE/OUTSIDE OF FIXTURE LENS. SUBMIT FACTORY APPROVED ACCESSORY 
FOR ENGINEER REVIEW/APPROVAL. FIELD COORDINATE WITH LIGHTING VENDOR, PRIOR TO CONSTRUCTION 
AND FIXTURE PROCUREMENT, TO PERFORM POINT-BY-POINT LIGHTING CALCULATIONS TO DETERMINE 
EXACT LUMEN PACKAGE, AIMING ANGLE, AND OFFSET DISTANCE TO EVENLY ILLUMINATE SIGN, SUBMIT TO 
ENGINEER FOR REVIEW/APPROVAL.  POINT BY POINT LIGHTING CALCULATION SHALL MINIMIZE STRAY 
UPLIGHT (DARK SKIES) AND STRAY LIGHT (GLARE) ONTO ADJACENT ROADWAYS.
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LIGHTING FIXTURE SCHEDULE


TYPE LAMP Wattage VOLTS DESCRIPTION MANUFACTURER 1 MANUFACTURER 2 MANUFACTURER 3 TYPE COMMENTS
A1 LED 22 W 277 V 2'x4' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 3014 LUMENS, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 24CZ2-30-HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT4 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT24 SERIES AS AN APPROVED EQUAL.


A2 LED 27 W 277 V 2'x4' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 3583 LUMENS, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 24CZ2-35-HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT4 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT24 SERIES AS AN APPROVED EQUAL.


A3 LED 31 W 277 V 2'x4' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 4029 LUMENS, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 24CZ2-40-HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT4 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT24 SERIES AS AN APPROVED EQUAL.


A4 LED 35 W 277 V 2'x4' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 4582 LUMENS, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 24CZ2-45-HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT4 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT24 SERIES AS AN APPROVED EQUAL.


A4F LED 35 W 277 V 2'x4' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 4582 LUMENS, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS AND
2X4 DRYWALL FRAME KIT.


COOPER METALUX
24CZ2-45-HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK-DF-24-W


ACUITY BRANDS LITHONIA 2BLT4 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT24 SERIES AS AN APPROVED EQUAL.


AA LED 123 W 277 V 48" DIA PENDANT FIXTURE, 15500 LUMENS, 125W, 3500K COLOR, 277V WITH MATTE WHITE ACRYLIE DIFFUSER WITH OUTSIDE AND INSIDE OVERLAY AND MULTIPLE VERTICAL CABLE
MOUNTING. FIXTURE AND OVERLAY FINISHES TO BE AS SELECTED BY ARCHITECT.


CAMMAN LIGHTING P2440-48-LH-35K-CLV-2-WMB-XX-XX-ACM PRUDENTIAL LIGHTING O SERIES AS AN APPROVED EQUAL. OCL ARCHITECTURAL LIGHTING SOLO #SL1 SERIES AS AN APPROVED EQUAL. FIXTURE TO BE PENDANT MOUNTED WITH BOTTOM AT +10'-0" AFF.


B1 LED 29 W 277 V 2'x4' GENERAL LED RECESSED FLAT PANEL, 3553 LUMENS, 29.3W, 3500K COLOR, 80 CRI. COOPER METALUX LIGHTING 24FP3135C ACUITY BRANDS LITHONIA CPANL SERIES AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA CFP SERIES AS AN APPROVED EQUAL.


B2 LED 41 W 277 V 2'x4' GENERAL LED RECESSED FLAT PANEL, 4591 LUMENS, 41.4W, 3500K COLOR, 80 CRI. COOPER METALUX LIGHTING 24FP4735C ACUITY BRANDS LITHONIA CPANL SERIES AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA CFP SERIES AS AN APPROVED EQUAL.


B2F LED 41 W 277 V 2'x4' GENERAL LED RECESSED FLAT PANEL, 4591 LUMENS, 41.4W, 3500K COLOR, 80 CRI WITH 2X4 DRYWALL FRAME KIT. COOPER METALUX LIGHTING 24FP4735C-DF-24W-F ACUITY BRANDS LITHONIA CPANL SERIES AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA CFP SERIES AS AN APPROVED EQUAL.


B3 LED 60 W 277 V 2'x4' GENERAL LED RECESSED FLAT PANEL, 6091 LUMENS, 60.3W, 3500K COLOR, 80 CRI. COOPER METALUX LIGHTING 24FP6435C ACUITY BRANDS LITHONIA CPANL SERIES AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA CFP SERIES AS AN APPROVED EQUAL.


BB LED 0 W 277 V 2'x2' LED TROFFER WITH MICROPRISMATIC CENTER LENS, 17.6W, 2072 LUMENS, 2500K COLOR, 80 CRI WITH SOFT WHITE ACRYLIC CENTER SHIELD AND EARTHQUAKE CLIPS. ACUITY BRANDS MARK ARCHITECTURAL LIGHTING
WHSPR-2X2-80CRI-35K-NODIM-MVOLT-SWC-LATC


FOCAL POINT FEQ22 SERIES AN APPROVED EQUAL. FINELITE HPR SERIES AS AN APPROVED EQUAL.


C1 LED 21 W 277 V 2'x2' GENERAL LED RECESSED FLAT PANEL, 2205 LUMENS, 20.7W, 3500K COLOR, 80 CRI. COOPER METALUX LIGHTING 22FP2135C ACUITY BRANDS LITHONIA CPANL SERIES AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA CFP SERIES AS AN APPROVED EQUAL.


C2 LED 29 W 277 V 2'x2' GENERAL LED RECESSED FLAT PANEL, 3307 LUMENS, 29.2W, 3500K COLOR, 80 CRI. COOPER METALUX LIGHTING 22FP3235C ACUITY BRANDS LITHONIA CPANL SERIES AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA CFP SERIES AS AN APPROVED EQUAL.


C2F LED 29 W 277 V 2'x2' GENERAL LED RECESSED FLAT PANEL, 3307 LUMENS, 29.2W, 3500K COLOR, 80 CRI WITH 2X2 DRYWALL FRAME KIT. COOPER METALUX LIGHTING 22FP3235C-DF-22W-U ACUITY BRANDS LITHONIA CPANL SERIES AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA CFP SERIES AS AN APPROVED EQUAL.


D1 LED 15 W 277 V 2'x2' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 2030 LUMENS, 15W, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 22CZ2-20HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT2 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT22 SERIES AS AN APPROVED EQUAL.


D1F LED 22 W 277 V 2'x2' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 3014 LUMENS, 22.4W, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 22CZ2-20HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT2 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT22 SERIES AS AN APPROVED EQUAL.


D2 LED 22 W 277 V 2'x2' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 2474 LUMENS, 22.4W, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 22CZ2-24HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT2 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT22 SERIES AS AN APPROVED EQUAL.


D3 LED 24 W 277 V 2'x2' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 3426 LUMENS, 24.3W, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 22CZ2-34HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT2 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT22 SERIES AS AN APPROVED EQUAL.


D4 LED 29 W 277 V 2'x2' LED SPECIFICATION GRADE BASKET STYLE TROFFER, 3997 LUMENS, 28.5W, 3500K COLOR, 80 CRI, 120-277V DRIVER, RIBBED FROSTED ACRYLIC LENS WITH EARTHQUAKE CLIPS. COOPER METALUX 22CZ2-34HE-UNV-L835-CD-1-CZ2-EQCLIP-U-PK ACUITY BRANDS LITHONIA 2BLT2 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LCAT22 SERIES AS AN APPROVED EQUAL.


F1 LED 10 W 277 V 2' LED SURFACE STRIPLIGHT WITH FLAT DIFFUSE LENS,1500 LUMENS, 80CRI, 4000K COLOR, GENERAL DISTRIBUTION, DIMMING DRIVER, PIR INTEGRAL OCCUPANCY SENSOR AND
FINISH BY ARCHITECT.


ACUITY BRANDS LITHONIA
CLX-L24-1500LM-SEF-FDL-MVOLT-EZ1-40K-80CRI-MSD7-XX


COOPER METALUX 2SNLED SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA MPS2 SERIES AS AN APPROVED EQUAL. WALL MOUNT, COORDINATE WITH MECHANICAL AND PLUMBING EQUIPMENT IN CHASE


F1A LED 10 W 277 V 2' LED SURFACE STRIPLIGHT WITH FLAT DIFFUSE LENS, 1500 LUMENS, 80CRI, 4000K COLOR, GENERAL DISTRIBUTION, DIMMING DRIVER, FINISH BY ARCHITECT. ACUITY BRANDS LITHONIA
CLX-L24-1500LM-SEF-FDL-MVOLT-EZ1-40K-80CRI-XX


COOPER METALUX 2SNLED SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA MPS2 SERIES AS AN APPROVED EQUAL. PENDANT MOUNT AT +9'-0" AFF, COORDINATE WITH MECHANICAL AND ELECTRICAL EQUIPMENT


F2 LED 10 W 277 V 4' LED SURFACE STRIPLIGHT WITH FLAT DIFFUSE LENS, 3000 LUMENS, 80CRI, 4000K COLOR, GENERAL DISTRIBUTION, DIMMING DRIVER, PIR INTEGRAL OCCUPANCY SENSOR AND
FINISH BY ARCHITECT.


ACUITY BRANDS LITHONIA
CLX-L48-3000LM-SEF-FDL-MVOLT-EZ1-35K-80CRI-MSD7-XX


COOPER METALUX 4SNLED SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA MPS4 SERIES AS AN APPROVED EQUAL. WALL MOUNT, COORDINATE WITH MECHANICAL AND PLUMBING EQUIPMENT IN CHASE


F3 LED 19 W 277 V 4' LED PENDANT STRIPLIGHT WITH FLAT DIFFUSE LENS, 3000 LUMENS, 80CRI, 3500K COLOR, GENERAL DISTRIBUTION, DIMMING DRIVER AND FINISH BY ARCHITECT. ACUITY BRANDS LITHONIA
CLX-L48-3000LM-HEF-FDL-MVOLT-EZ1-35K-80CRI-XX


COOPER METALUX 4SNLED SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA MPS4 SERIES AS AN APPROVED EQUAL. PENDANT MOUNT AT +9'-0" AFF, COORDINATE WITH MECHANICAL AND ELECTRICAL EQUIPMENT FOR FINAL
LOCATION


F4 LED 25 W 277 V 4' LED SURFACE STRIPLIGHT WITH FLAT DIFFUSE LENS, 4000 LUMENS, 80CRI, 3500K COLOR, GENERAL DISTRIBUTION, DIMMING DRIVER AND FINISH BY ARCHITECT. ACUITY BRANDS LITHONIA
CLX-L48-4000LM-HEF-FDL-MVOLT-EZ1-35K-80CRI-XX


COOPER METALUX 4SNLED SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA MPS4 SERIES AS AN APPROVED EQUAL. WALL MOUNT, COORDINATE WITH MECHANICAL AND PLUMBING EQUIPMENT IN CHASE


G1 LED 277 V 6" ROUND ARCHITECTURAL DOWNLIGHT, 750 LUMENS, 3500K COLOR, SEMI-SPECULAR FINISH, CLEAR REFLECTOR, WHITE FLANGE AND WET LOCATION RATED ACUITY BRANDS LITHONIA LDN6-35/07-L06-AR-LSSS-MVOLT-GZ10-TRW COOPER HALO HC6 SERIES AN APPROVED EQUAL. HUBBELL PRESCOLITE LBP6 SERIES AN APPROVED EQUAL.


G2 LED 277 V 6" ROUND ARCHITECTURAL DOWNLIGHT, 1000 LUMENS, 3500K COLOR, SEMI-SPECULAR FINISH, CLEAR REFLECTOR, WHITE FLANGE AND WET LOCATION RATED ACUITY BRANDS LITHONIA LDN6-35/10-L06-AR-LSSS-MVOLT-GZ10-TRW COOPER HALO HC6 SERIES AN APPROVED EQUAL. HUBBELL PRESCOLITE LBP6 SERIES AN APPROVED EQUAL.


J1 LED 33 W 277 V 8" x 54", ROUGH SERVICE FIXTURE, PENDANT CHAIN MOUNT, 4000 LUMENS, 3500K COLOR, CLEAR POLYCARBONATE LENS, MEDIUM DISTRIBUTION, UL LISTED FOR WET LOCATION,
STAINLESS STEEL TAMPER RESISTANT LATCHES, IP65/66 RATED.


ACUITY BRANDS LITHONIA
VAP-4000LM-PCL-MD-MVOLT-GZ10-35K-80CRI-STSL


COOPER METALUX 4VT3 SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA LXEM4 SERIES AS AN APPROVED EQUAL. FIXTURE TO BE MOUNTED AT +12'-0" AFF U.O.N.


L1A LED 46 W 277 V 2' X 2', GRID LAY-IN IMPACT AND VANDAL RESISTANT FIXTURE, 46 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE OUTER LENS,
CONTINUOUS CONCEALED PIANO HINGE, LED NIGHT LIGHT, 14 GAUGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT FINISH.


KENALL RMCD2-TG-0/0-45L35K-DCC-1-DV-2/J-1-DLN L.C. DOANE COMPANY CRC-LED SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R22 SERIES AS AN APPROVED EQUAL.


L1B LED 46 W 277 V 2' X 2', GRID LAY-IN IMPACT AND VANDAL RESISTANT FIXTURE, WET LOCATION RATED, 46 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR
POLYCARBONATE OUTER LENS, CONTINUOUS CONCEALED PIANO HINGE, 14 GUAGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT FINISH.


KENALL RMCD2-TG-0/0-45L40K-DCC-1-DV-2/J-1-WL L.C. DOANE COMPANY CRC-LED SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R22 SERIES AS AN APPROVED EQUAL.


L2A LED 46 W 277 V 2' X 4', GRID LAY-IN IMPACT AND VANDAL RESISTANT FIXTURE, 46 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE OUTER LENS,
CONTINUOUS CONCEALED PIANO HINGE, 14 GUAGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT FINISH.


KENALL RMCD4-TG-0/0-45L35K-DCC-1-DV-2/J-1 L.C. DOANE COMPANY CRC-LED SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R24 SERIES AS AN APPROVED EQUAL.


L3A LED 74 W 277 V 2' X 2', GRID LAY-IN IMPACT AND VANDAL RESISTANT FIXTURE, 74 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE OUTER LENS,
CONTINUOUS CONCEALED PIANO HINGE, LED NIGHT LIGHT, 14 GAUGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT FINISH.


KENALL RMCD2-TG-0/0-67L35K-DCC-1-DV-2/J-1-DLN L.C. DOANE COMPANY CRC-LED SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R22 SERIES AS AN APPROVED EQUAL.


L4A LED 46 W 277 V 1' X 2', GRID LAYIN IMPACT AND VANDAL RESISTANT FIXTURE, 25 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.375" CLEAR POLYCARBONATE OUTER LENS,
CONTINUOUS CONCEALED PIANO HINGE, 14 GUAGE STAINLESS STEEL HOUSING WITH WHITE POWDER COAT FINISH.


NEWSTAR LIGHTING 37M12-H-H-L2-35-1-3/B-UN-WL KENALL LIGHTING AS AN APPROVED EQUAL. L.C. DOANE COMPANY AS AN APPROVED EQUAL. FIXTURE TO MOUNT FLUSH IN BULKHEAD OUTSIDE OF SHOWER. ADJUST LOCATION AS NEEDED TO AVOID
SANITARY PIPING ABOVE.


M1 LED 50 W 277 V 12" X 48", SURFACE CEILING MOUNT, IMPACT AND VANDAL RESISTANT FIXTURE, 50 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE
OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GUAGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COATE FINISH. TAMPER
RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. UL LISTED FOR DAMP LOCATION.


KENALL SDSA-4-0/0-45L35K-DDC-DV-2/J-1 L.C. DOANE COMPANY TUST SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING WARN4 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED ON BOTTOM OF PRECAST WHERE INDICATED ON PLANS.


M1A LED 50 W 277 V 12" X 48", SURFACE CEILING MOUNT, IMPACT AND VANDAL RESISTANT FIXTURE, 50 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE
OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GUAGE STAINLESS STEEL HOUSING WITH WHITE POWDER COATE FINISH. TAMPER
RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. UL LISTED FOR WET LOCATION


KENALL SDSA-4-3/3-45L35K-DDC-DV-2/J-1-WL L.C. DOANE COMPANY TUST SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING WARN4 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED ON BOTTOM OF PRECAST WHERE INDICATED ON PLANS.


M1B LED 50 W 277 V 12" X 48", IMPACT AND VANDAL RESISTANT FIXTURE,50 WATT, 5000K, SURFACE CEILING MOUNT, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE
OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GUAGE STAINLESS STEEL HOUSING WITH WHITE POWDER COATE FINISH. TAMPER
RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. UL LISTED FOR WET LOCATION WITH LED NIGHT LIGHT.


KENALL SDSA-4-3/3-1-45L50K-DDC-1-DV-2/J-1-WL-DLN L.C. DOANE COMPANY TUST SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING WARN4 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED ON BOTTOM OF PRECAST WHERE INDICATED ON PLANS.


M1N LED 50 W 277 V 12" X 48", SURFACE CEILING MOUNT, IMPACT AND VANDAL RESISTANT FIXTURE, 50 WATT, 3500K, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE
OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GUAGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COATE FINISH. TAMPER
RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. UL LISTED FOR DAMP LOCATION, LED NIGHT LIGHT.


KENALL SDSA-4-0/0-45L35K-DDC-DV-2/J-1-DLN L.C. DOANE COMPANY TUST SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING WARN4 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED ON BOTTOM OF PRECAST WHERE INDICATED ON PLANS.


M2 LED 73 W 277 V 12" X 48", IMPACT AND VANDAL RESISTANT FIXTURE, 73 WATT, 4000K, SURFACE CEILING MOUNT, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE
OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GUAGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COATE FINISH. TAMPER
RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. UL LISTED FOR DAMP LOCATION.


KENALL SDSA-4-0/0-1-67L40K-DDC-1-DV-2/J-1 L.C. DOANE COMPANY TUST SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING WARN4 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED ON BOTTOM OF PRECAST WHERE INDICATED ON PLANS.


M2N LED 50 W 277 V 12" X 48", IMPACT AND VANDAL RESISTANT FIXTURE, 73 WATT, 4000K, SURFACE CEILING MOUNT, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE
OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GUAGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COATE FINISH. TAMPER
RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. UL LISTED FOR DAMP LOCATION, LED NIGHT LIGHT.


KENALL SDSA-4-0/0-1-67L40K-DDC-1-DV-2/J-1-DLN L.C. DOANE COMPANY TUST SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING WARN4 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED ON BOTTOM OF PRECAST WHERE INDICATED ON PLANS.


N1 LED 50 W 277 V 8" X 48", IMPACT AND VANDAL RESISTANT FIXTURE, 50 WATT, 3500K, SURFACE CORNER WALL MOUNT,  0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR
POLYCARBONATE OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COATED FINISH, 14 GAUGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT
FINISH. TAMPER RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY.


KENALL CD4-0/0-1-45L35K-DCC-1-DV-2/J-1-RGT L.C. DOANE COMPANY AS AN APPROVED EQUAL. NEWSTAR LIGHTING 554 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED BELOW PRECAST IN CORNER WHERE INDICATED ON PLANS.


N1N LED 50 W 277 V 8" X 48", IMPACT AND VANDAL RESISTANT FIXTURE, 50 WATT, 3500K, SURFACE CORNER WALL MOUNT,  0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR
POLYCARBONATE OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COATED FINISH, 14 GAUGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT
FINISH. TAMPER RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. PROVIDE LED NIGHT LIGHT


KENALL CD4-0/0-45L40K-DCC-DV-2/J-1-RGT-DLN L.C. DOANE COMPANY AS AN APPROVED EQUAL. NEWSTAR LIGHTING 554 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED BELOW PRECAST IN CORNER WHERE INDICATED ON PLANS.


N2 LED 50 W 277 V 8" X 24", IMPACT AND VANDAL RESISTANT FIXTURE, 25 WATT, 3500K, SURFACE CORNER WALL MOUNT,  0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR
POLYCARBONATE OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COATED FINISH, 14 GAUGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT
FINISH. TAMPER RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY.


KENALL CD2-0/0-1-25L35K-DCC-1-DV-2/J-1-RGT L.C. DOANE COMPANY AS AN APPROVED EQUAL. NEWSTAR LIGHTING 554 SERIES AS APPROVED EQUAL ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED BELOW PRECAST IN CORNER WHERE INDICATED ON PLANS.


N2N LED 50 W 277 V 8" X 24", IMPACT AND VANDAL RESISTANT FIXTURE, 25 WATT, 3500K, SURFACE CORNER WALL MOUNT,  0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR
POLYCARBONATE OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COATED FINISH, 14 GAUGE COLD ROLLED STEEL HOUSING WITH WHITE POWDER COAT
FINISH. TAMPER RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. PROVIDE LED NIGHT LIGHT.


KENALL CD2-0/0-1-25L35K-DCC-1-DV-2/J-1-RGT-DLN L.C. DOANE COMPANY AS AN APPROVED EQUAL. NEWSTAR LIGHTING 554 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED BELOW PRECAST IN CORNER WHERE INDICATED ON PLANS.


P1A LED 28 W 277 V 12" X 24", SURFACE CEILING MOUNT, IMPACT AND VANDAL RESISTANT FIXTURE, 28 WATT, 3500K, SURFACE CEILING MOUNT, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500"
CLEAR POLYCARBONATE OUTER LENS, CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GUAGE STAINLESS STEEL HOUSING WITH WHITE POWDER COATE
FINISH. TAMPER RESISTANT TORX SCREWS WITH SCREWDRIVER ACCESSOR. REMOVABLE GEAR TRAY, UL LISTED FOR WET LOCATION WITH LED NIGHT LIGHT.


KENALL SDSA-2-3/3-1-25L35K-DCC-1-DV-2/J-1-DLN-WL L.C. DOANE COMPANY TUST SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING WARN2 SERIES AN APPROVED EQUAL. ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND MOUNTING SURFACE SHALL BE FILLED COMPLETELY. FIXTURE
TO BE SURFACE MOUNTED ON BOTTOM OF PRECAST WHERE INDICATED ON PLANS.


SA LED 129 W 277 V SINGLE ARM POLE MOUNT, 19745 LUMENS, 151 W, 4000K COLOR, 70 CRI, 970 mA CURRENT DRIVE, TYPE II DISTRIBUTION, 4 LED LIGHT SQUARES, AND HOUSING SIDE SHIELD WITH
FINISH AS SELECTED BY ARCHITECT.
POLE: 30' SQUARE STRAIGHT ALUMINUM POLE, 6" SHAFT SIZE, 0.25" THICK WITH FULL BASE COVER AND FINISH AS SELECTED BY ARCHITECT TO MATCH FIXTURE.


COPPER LUMARK PRV-PA2-B-740-U-T2R-XX-HSS
POLE: COOPER SSA-6-X-30-W-XX


ACUITY BRANDS LITHONIA RSX2 SERIES AS AN APPROVED EQUAL.
ACUITY BRANDS LITHONIA SSA SERIES POLE AS AN APPROVED EQUAL.


HUBBELL LIGHTING ASL1 SERIES AS AN APPROVED EQUAL.
HAPCO RTA SERIES POLE AS AN APPROVED EQUAL.


POLE MOUNT AT +30'-0" AFG


SB LED 129 W 277 V SINGLE ARM POLE MOUNT, 19745 LUMENS, 151 W, 4000K COLOR, 70 CRI, 970 mA CURRENT DRIVE, TYPE II DISTRIBUTION, 4 LED LIGHT SQUARES WITH FINISH AS SELECTED BY
ARCHITECT.
POLE: 30' SQUARE STRAIGHT ALUMINUM POLE, 6" SHAFT SIZE, 0.25" THICK WITH FULL BASE COVER AND FINISH AS SELECTED BY ARCHITECT TO MATCH FIXTURE.


COPPER  LUMARK PRV-PA2-B-740-U-T2R-XX
POLE: COOPER SSA-6-X-30-W-XX


ACUITY BRANDS LITHONIA RSX2 SERIES AS AN APPROVED EQUAL.
ACUITY BRANDS LITHONIA SSA SERIES POLE AS AN APPROVED EQUAL.


HUBBELL LIGHTING ASL1 SERIES AS AN APPROVED EQUAL.
HAPCO RTA SERIES POLE AS AN APPROVED EQUAL.


POLE MOUNT AT +30'-0" AFG


SC LED 129 W 277 V SINGLE ARM POLE MOUNT, 19431 LUMENS, 151 W, 4000K COLOR, 70 CRI, 970 mA CURRENT DRIVE, TYPE IV FORWARD THROW DISTRIBUTION, 4 LED LIGHT SQUARES WITH FINISH AS
SELECTED BY ARCHITECT.
POLE: 30' SQUARE STRAIGHT ALUMINUM POLE, 6" SHAFT SIZE, 0.25" THICK WITH FULL BASE COVER AND FINISH AS SELECTED BY ARCHITECT TO MATCH FIXTURE.


COPPER  LUMARK PRV-PA2-B-740-U-T4W-XX-HSS
POLE: COOPER SSA-6-X-30-W-XX


ACUITY BRANDS LITHONIA RSX2 SERIES AS AN APPROVED EQUAL.
ACUITY BRANDS LITHONIA SSA SERIES POLE AS AN APPROVED EQUAL.


HUBBELL LIGHTING ASL1 SERIES AS AN APPROVED EQUAL.
HAPCO RTA SERIES POLE AS AN APPROVED EQUAL.


POLE MOUNT AT +30'-0" AFG


SD LED 129 W 277 V SINGLE ARM POLE MOUNT, 20332 LUMENS, 151 W, 4000K COLOR, 70 CRI, 970 mA CURRENT DRIVE, TYPE V WIDE DISTRIBUTION, 4 LED LIGHT SQUARES WITH FINISH AS SELECTED BY
ARCHITECT.
POLE: 30' SQUARE STRAIGHT ALUMINUM POLE, 6" SHAFT SIZE, 0.25" THICK WITH FULL BASE COVER AND FINISH AS SELECTED BY ARCHITECT TO MATCH FIXTURE.


COPPER  LUMARK PRV-PA2-B-740-U-5WQ-XX-HSS
POLE: COOPER SSA-6-X-30-W-XX


ACUITY BRANDS LITHONIA RSX2 SERIES AS AN APPROVED EQUAL.
ACUITY BRANDS LITHONIA SSA SERIES POLE AS AN APPROVED EQUAL.


HUBBELL LIGHTING ASL1 SERIES AS AN APPROVED EQUAL.
HAPCO RTA SERIES POLE AS AN APPROVED EQUAL.


POLE MOUNT AT +30'-0" AFG


SF LED 15 W 277 V 48"L X 4.07"H X 2"W, LINEAR LED LIGHT, EXTRUDED ALUMINUM HOUSING WITH ALUMINUM END CAPS, CUSTOM COLOR POWDER-COAT FINISH (FINISH COLOR SHALL MATCH THE
FINISH COLOR OF THE SIGN TO BE ILLUMINATED), CORROSION RESISTANT FINISH OPTION, STATIC WHITE LIGHT,  100x100 DEGREES UPLIGHT OPTICS, 3.5 WATTS PER FOOT LIGHT
SOURCE, 4000 DEGREES KELVIN COLOR TEMPERATURE, MINIMUM 82 COLOR RENDERING INDEX, 1239 LUMENS, 86.8 LUMENS/WATT, 75,000 HOURS L70 LUMEN MAINTENANCE, 120-277
POWER SUPPLY, DIMMABLE, TEMPERED GLASS LENS, SUITABLE FOR -20 DEGREES C TO 50 DEGREES C AMBIENT TEMPERATURE, 5-YEAR WARRANTY, GROUND MOUNT, CONCEAL
WIRE MOUNTING OPTION.


INSIGHT LIGHTING ME-LO-40K-100-GM-48-UNV-XXX-XX-CW-CRF SOLID STATE LUMINIARE LZWET48 SERIES AS AN APPROVED EQUAL. LUMENFACADE LOG SERIES AS AN APPROVED EQUAL. REFER TO LIGHTING FIXTURE SCHEDULE NOTE D BELOW.


SG LED 52 W 277 V 9.8"L X 9.3"H X 2.9"W, 90 LED FLOOD LIGHT FOR FLAGPOLE. 4000K COLOR TEMPERATURE, 6569 LUMENS, 51.7 W, 57 X 57 DEGREE LIGHTING OPTICS. FINISH AS SELECTED BY
ARCHITECT.


HUBBELL RFL3-90L-50-4K7-M-UNV-K-XXX COOPER LUMARK LIGHTING NFFLD SERIES AS AN APPROVED EQUAL. ACUITY LITHONIA DSXF2 SERIES AS AN APPROVED EQUAL. MOUNT ACCORDING TO DETAIL #4, SHEET E8.2. FIELD AIM TO MAXIMIZE LIGHTING ON FLAGS.


SH MP 40 W 277 V 40"H X 6" DIAMETER, ILLUMINATED SECURITY BOLLARD, LED, 4000 DEGREES KELVIN, 360 DEGREES LIGHT DISTRIBUTION, 604 LUMENS, <5% UPLIGHT. 120-277V DRIVER.  B.U.G.
RATING B0-U1-GO. TUBULAR STAINLESS STEEL COLUMN, STAINLESS STEEL HEAD CAP, FOSTED ACRYLIC LENS, EMBEDDED SECURITY CORE. STAINLESS STEEL SATIN FINISH.
PROVIDE WITH INTEGRAL SURGE PROTECTION DEVICE AND FUSING.


FORMS+SURFACES HELIO SECURITY BOLLARD, SERIES 600; MODEL:
LBLHO-603


SPECIALIZED LIGHTING SOLUTIONS, LLC #409201 SERIES AS AN APPROVED
EQUAL.


ANCHOR TO CONCRETE FOUNDATION; REFER TO DRAWING SD6.1, DETAIL #7 FOR PROTECTIVE BOLLARD
CONCRETE FOUNDATION DETAIL.


SJ LED 36 W 277 V 48"L X 4.07"H X 2"W, LINEAR LED LIGHT, EXTRUDED ALUMINUM HOUSING WITH ALUMINUM END CAPS, CUSTOM COLOR POWDER-COAT FINISH (FINISH COLOR SHALL MATCH THE
FINISH COLOR OF THE SIGN TO BE ILLUMINATED), CORROSION RESISTANT FINISH OPTION, STATIC WHITE LIGHT, 40x60 DEGREE UPLIGHT, 9 WATTS PER FOOT LIGHT SOURCE, 4000
DEGREES KELVIN COLOR TEMPERATURE, MINIMUM 82 COLOR RENDERING INDEX, 2993 LUMENS, 98.6 LUMENS/WATT, 75,000 HOURS L70 LUMEN MAINTENANCE, 120V INTEGRAL
POWER SUPPLY, NON-DIMMABLE, TEMPERED GLASS LENS, SUITABLE FOR -20 DEGREES C TO 50 DEGREES C AMBIENT TEMPERATURE, 5-YEAR WARRANTY, SURFACE MOUNT,
CONCEAL WIRE MOUNTING OPTION.


INSIGHT LIGHTING ME-MO-40K-4060-GM-48-UNV-XXX-XX-CW-CRF SOLID STATE LUMINIARE LZWET48 SERIES AS AN APPROVED EQUAL. LUMENFACADE LOG SERIES AS AN APPROVED EQUAL. REFER TO LIGHTING FIXTURE SCHEDULE NOTE D BELOW.


T1 LED 34 W 277 V WALL MOUNTED ARCHITECTURAL AREA LIGHT, 34W, 4883 LUMENS, 600mA DRIVER, 1 LIGHT SQUARES, TYPE II DISTRIBUTION, FINISH PER ARCHITECT, 80CRI, 4000K COLOR, 277V, 1P66
RATED.


COPPER MCGRAW EDISON GWC-SA1A-740-U-T2 ACUITY BRANDS LITHONIA DSXW1 SERIES AS AN APPROVED EQUAL. HUBBELL OUTDOOR LIGHTING RWL1 SERIES AN APPROVED EQUAL. MOUNT ON WALL WITH BOTTOM AT +12'-0" AFG UNLESS OTHERWISE NOTED.


T2 LED 34 W 277 V WALL MOUNTED ARCHITECTURAL AREA LIGHT, 34W, 5008 LUMENS, 600mA DRIVER, 1 LIGHT SQUARES, TYPE IV FORWARD THROW DISTRIBUTION, FINISH PER ARCHITECT, 80CRI,
4000K COLOR, 277V, 1P66 RATED.


COPPER MCGRAW EDISON GWC-SA1A-740-U-T4FT ACUITY BRANDS LITHONIA DSXW1 SERIES AS AN APPROVED EQUAL. HUBBELL OUTDOOR LIGHTING RWL1 SERIES AN APPROVED EQUAL. MOUNT ON WALL WITH BOTTOM AT +12'-0" AFG UNLESS OTHERWISE NOTED.


T3 LED 66 W 277 V WALL MOUNTED ARCHITECTURAL AREA LIGHT, 66W, 9783 LUMENS, 600mA DRIVER, 2 LIGHT SQUARES, TYPE IV FORWARD THROW DISTRIBUTION, FINISH PER ARCHITECT, 80CRI,
4000K COLOR, 277V, 1P66 RATED.


COPPER MCGRAW EDISON GWC-SA2A-740-U-T4FT ACUITY BRANDS LITHONIA DSXW1 SERIES AS AN APPROVED EQUAL. HUBBELL OUTDOOR LIGHTING RWL1 SERIES AN APPROVED EQUAL. MOUNT ON WALL WITH BOTTOM AT +15'-0" AFG UNLESS OTHERWISE NOTED.


T4 LED 20 W 277 V 60"L EXTERIOR WALL MOUNT STEM LIGHT, 15" PROJECTION FROM WALL, 2034 LUMENS, 20W, 120-277V DRIVER, 80 CRI, FORWARD THROW FOR WALL WASH, 4000K, RATED FOR WET
LOCATIONS. TWO(2) FIXTURES COMBINE TO FORM ONE RUN OF 10FT WITH FINISH AS SELECTED BY ARCHITECT


SPI LIGHTING
SEW12146-5FT-L20W-40K-MTG-OAL10FT-DF_FT-X-OAP15INCHES


BARDCO LIGHTING BSW501 SERIES AS AN APPROVED EQUAL. INSIGHT LIGHTING MEDLEY X SERIES AS AN APPROVED EQUAL


T5 LED 277 V 4" DIAMETER EXTERIOR ROUND ADJUSTABLE LED SLOPED WALL WASH DOWNLIGHT, 15W, 1062 LUMENS, 80 CRI, 4000K COLOR, 120-277V DRIVER, 35 DEGREE DISTRIBUTION.
APPROVED FOR DAMP LOCATIONS.


COOPER PORTFOLIO LDA4A09840D010TE-LAR35FL-4LAL1 GOTHAM ARCH. LIGHTING ICO4ADJ SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING PRESCOLITE LFR-4RA SERIES AS AN APPROVED EQUAL


T6 LED 18 W 277 V 4' ASYMMETRIC DIRECT LINEAR WALL DIRECT WET LOCATION LIGHT, 500 LUMENS/FT (2000 LUMENS TOTAL), 17.7 WATT, 4000K COLOR, 80 CRI, 277V WITH FUSE AND FINISH AS
SELECTED BY ARCHITECT.


LUMENWERX
V4SEALW-D-WET-ASDO-SW-80-500-40-4'-UNV-D1-1C-DMB-XX-BF-CRF


ARCHITECTURAL AREA LIGHTING RND SERIES AS AN APPROVED EQUAL. REFER TO LIGHTING PLANS FOR MOUNTING HEIGHT.


U1 LED 120 V 3'-0"L. UNDERCABINET LIGHT WITH SELECTABLE CCT, 120V, 19W, 90 CRI, EXTRUDED ALUMINUM HOUSING, CURVED POLYCARBONATE LENS AND ROCKER TOGGLE SWITCH. HUBBELL COLUMBIA CUC3-CS-ED120 COOPER HALO LIGHTING HU30 SERIES AS AN APPROVED EQUAL. JUNO LIGHTING UCES SERIES AS AN APPROVED EQUAL. MOUNT FIXTURE ON BOTTOM OF WALL MOUNTED CASEWORK. FIELD VERIFY EXACT LOCATION.


V1 LED 28 W 277 V 4" X 47", WALL MOUNTED STAIRWELL FIXTURE, 3000 LUMENS, 3500K COLOR, CODE-GUAGE STEEL HOUSING, SUITABLE FOR DAMP LOCATIONS, PIR INTEGRAL OCCUPANCY SENSOR,
FIXTURE TO DIM DOWN TO 10% LIGHT OUTPUT WHEN UN-OCCUPIED.


ACUITY BRANDS LITHONIA WL4-30L-MVOLT-LP835-MSD7-DIM10 COOPER METALUX 4SWLED SERIES AS AN APPROVED EQUAL. HUBBELL LIGHTING COLUMBIA ESL SERIES AS AN APPROVED EQUAL.


W1F LED 0 W 277 V 2' X 2' LED RECESSED VANDAL RESISTANT TROFFER, 2657 LUMENS, 3500K COLOR, 80 CRI, 26.6W, WHITE DOOR FRAME, ACRYLIC FROSTED LENS WITH 1/4" POLYCARBONATE CLEAR
LENS, WHITE FINISH WITH FLANGE MOUNT AND 0-10V DIMMING DRIVER.


ACUITY BRANDS LITHONIA
2VRTL-F-L24-3000LM-ICW-AP250FL-MVOLT-GZI-35K-WH


COOPER FAIL-SAFE GRV SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R22 SERIES AS AN APPROVED EQUAL.


W2 LED 0 W 277 V 2' X 2' LED RECESSED VANDAL RESISTANT TROFFER, 4223 LUMENS, 3500K COLOR, 80 CRI, 41.8W, WHITE DOOR FRAME, ACRYLIC FROSTED LENS WITH 1/4" POLYCARBONATE CLEAR
LENS, WHITE FINISH AND 0-10V DIMMING DRIVER.


ACUITY BRANDS LITHONIA
2VRTL-G-L24-5000LM-ICW-AP250FL-MVOLT-GZI-35K-WH


COOPER FAIL-SAFE GRV SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R22 SERIES AS AN APPROVED EQUAL.


W3 LED 0 W 277 V 2' X 2' LED RECESSED VANDAL RESISTANT TROFFER, 6357 LUMENS, 3500K COLOR, 80 CRI, 60.6W, WHITE DOOR FRAME, ACRYLIC FROSTED LENS WITH 1/4" POLYCARBONATE CLEAR
LENS, WHITE FINISH AND 0-10V DIMMING DRIVER.


ACUITY BRANDS LITHONIA
2VRTL-G-L24-7000LM-ICW-AP250FL-MVOLT-GZI-35K-WH


COOPER FAIL-SAFE GRV SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R22 SERIES AS AN APPROVED EQUAL.


W4 LED 0 W 277 V 2' X 4' LED RECESSED VANDAL RESISTANT TROFFER, 4321 LUMENS, 3500K COLOR, 80 CRI, 38.7W, WHITE DOOR FRAME, ACRYLIC FROSTED LENS WITH 1/4" POLYCARBONATE CLEAR
LENS, WHITE FINISH AND 0-10V DIMMING DRIVER.


ACUITY BRANDS LITHONIA
2VRTL-G-L48-5000LM-ICW-AP250FL-MVOLT-GZI-35K-WH


COOPER FAIL-SAFE GRV SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R24 SERIES AS AN APPROVED EQUAL.


W5 LED 0 W 277 V 2' X 2' LED RECESSED VANDAL RESISTANT TROFFER, 9006 LUMENS, 3500K COLOR, 80 CRI, 87.6W, WHITE DOOR FRAME, ACRYLIC FROSTED LENS WITH 1/4" POLYCARBONATE CLEAR
LENS, WHITE FINISH AND 0-10V DIMMING DRIVER.


ACUITY BRANDS LITHONIA
2VRTL-G-L24-10000LM-ICW-AP250FL-MVOLT-GZI-35K-WH


COOPER FAIL-SAFE GRV SERIES AS AN APPROVED EQUAL. NEWSTAR LIGHTING 57R22 SERIES AS AN APPROVED EQUAL.


X1A LED 5 W 277 V SINGLE FACE LED EXIT FIXTURE, RED LETTERS, DIE-CAST ALUMINUM HOUSING, WHITE FINISH, WHITE BACKGROUND, 100' VIEWING DISTANCE RATED. UL  LISTED FOR DAMP
LOCATION. RECESSED CEILING MOUNTED. PROVIDE ARROWS AS SHOWN ON PLANS.


ACUITY BRANDS LITHONIA EDGR-W-1-RW COOPER SURE-LITES ES SERIES AS AN APPROVED EQUAL. BEGHELLI BRU SERIES AS AN APPROVED EQUAL. RECESSED CEILING MOUNT. PROVIDE ARROWS AS SHOWN ON PLANS


X1B LED 5 W 277 V DOUBLE FACE LED EXIT FIXTURE, RED LETTERS, DIE-CAST ALUMINUM HOUSING, WHITE FINISH, WHITE BACKGROUND, 100' VIEWING DISTANCE RATED. UL  LISTED FOR DAMP
LOCATION. RECESSED CEILING MOUNTED. PROVIDE ARROWS AS SHOWN ON PLANS.


ACUITY BRANDS LITHONIA EDGR-W-2-RW COOPER SURE-LITES ES SERIES AS AN APPROVED EQUAL. BEGHELLI BRU SERIES AS AN APPROVED EQUAL. RECESSED CEILING MOUNT. PROVIDE ARROWS AS SHOWN ON PLANS


X1C LED 5 W 277 V SINGLE FACE LED EXIT FIXTURE, RED LETTERS, DIE-CAST ALUMINUM HOUSING, WHITE FINISH, WHITE BACKGROUND, 100' VIEWING DISTANCE RATED. UL  LISTED FOR DAMP
LOCATION. RECESSED WALL MOUNTED. PROVIDE ARROWS AS SHOWN ON PLANS.


ACUITY BRANDS LITHONIA EDG-W-1-RW COOPER SURE-LITES ES SERIES AS AN APPROVED EQUAL. BEGHELLI BRU SERIES AS AN APPROVED EQUAL. RECESSED WALL MOUNT. PROVIDE ARROWS AS SHOWN ON PLANS.


X2A LED 1 W 277 V SINGLE AND DOUBLE FACE LED EXIT FIXTURE, RED LETTERS, POLYCARBONATE HOUSING, MATTE WHITE FINISH, WALL MOUNTED WITH WIRE GUARD. COOPER SURE-LITES LPX-6-WG10 ACUITY BRANDS LITHONIA LQM SERIES AS AN APPROVED EQUAL. BEGHELLI VA4 SERIES AS AN APPROVED EQAUL. WALL MOUNT. PROVIDE ARROWS AS SHOWN ON PLANS.


X3A LED 3 W 277 V SINGLE FACE LED EXIT FIXTURE, RED LETTERS, HIGH IMPACT POLYCARBONATE HOUSING, MATTE WHITE FINISH, UNIVERSAL MOUNTING ACCESSORIES. TAMPER RESISTANT TORX
SCREWS WITH SCREWDRIVER ACCESSORY, UL  LISTED FOR WET LOCATION.


KENALL METSU-MW-R-DT-XAC-9500 COOPER SURE-LITES LPXW SERIES AS AN APPROVED EQUAL. BEGHELLI FTZ SERIES AS AN APPROVED EQUAL. CEILING, END OR WALL MOUNT AS REQUIRED. PROVIDE ARROWS AS SHOWN ON PLANS.


X3B LED 3 W 277 V DOUBLE FACE LED EXIT FIXTURE, RED LETTERS, HIGH IMPACT POLYCARBONATE HOUSING, MATTE WHITE FINISH, UNIVERSAL MOUNTING ACCESSORIES. TAMPER RESISTANT TORX
SCREWS WITH SCREWDRIVER ACCESSORY, UL  LISTED FOR WET LOCATION.


KENALL METDU-MW-R-DT-XAC-9500 COOPER SURE-LITES LPXW SERIES AS AN APPROVED EQUAL. BEGHELLI FTZ SERIES AS AN APPROVED EQUAL. CEILING, END OR WALL MOUNT AS REQUIRED. PROVIDE ARROWS AS SHOWN ON PLANS.


Z1 LED 32 W 277 V 4"W X 10'L RECESSED LINEAR LIGHT FIXTURE, 8W/FT, 1025LUMENS/FT, 3500K COLOR, STANDARD OUTPUT, TEXTURED MATTE WHITE TRIM COLOR, FLAT WALL WASH DISTRIBUTION,
SINGLE CIRCUIT, 277V WITH NON-DIMMING DRIVER.


PRUDENTIAL LIGHTING
BPRO4-REC-FLSH-LED35-SO-R10-TMW-WWF-LP-SC-UNV-X1-ND


LUMENWERX VIA4 AS AN APPROVED EQUAL. HUBBELL LIGHTING LITECONTROL 4L-R-D SERIES AS AN APPROVED EQUAL.


STEEL CELL LIGHTING FIXTURE SCHEDULE
TYPE LAMP WATTAGE VOLTS DESCRIPTION MANUFACTURER 1 MANUFACTURER 2 MANUFACTURER 3 TYPE COMMENTS
M1B-SC LED 50 W 277 12" X 48", IMPACT AND VANDAL RESISTANT FIXTURE, 50 WATT, 4000K, SURFACE CEILING MOUNT, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE OUTER LENS,


CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GAUGE STAINLESS STEEL HOUSING WITH WHITE POWDER COAT FINISH. TAMPER RESISTANT TORX SCREWS WITH
SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. UL LISTED FOR WET LOCATION WITH LED NIGHT LIGHT.


KENALL SDSA-4-3/3-1-45L40K-DDC-1-DV-2/J-1-WL-DLN-RGT L.C. DOANE COMPANY TUST
SERIES AS AN APPROVED
EQUAL.


NEWSTAR LIGHTING WARN4 SERIES
AN APPROVED EQUAL.


ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND
MOUNTING SURFACE SHALL BE FILLED COMPLETELY.
FIXTURE TO BE SURFACE MOUNTED ON BOTTOM OF
PRECAST WHERE INDICATED ON PLANS.


M1C-SC LED 73 W 277 12" X 48", IMPACT AND VANDAL RESISTANT FIXTURE, 73 WATT, 4000K, SURFACE CEILING MOUNT, 0.125" PRISMATIC POLYCARBONATE INNER LENS, 0.500" CLEAR POLYCARBONATE OUTER LENS,
CONTINUOUS HINGED LENS FRAME WITH WHITE POWDER COAT FINISH, 14 GAUGE STAINLESS STEEL HOUSING WITH WHITE POWDER COAT FINISH. TAMPER RESISTANT TORX SCREWS WITH
SCREWDRIVER ACCESSORY. REMOVABLE GEAR TRAY. UL LISTED FOR WET LOCATION WITH LED NIGHT LIGHT.


KENALL SDSA-4-3/3-1-67L40K-DDC-1-DV-2/J-1-WL-DLN-RGT L.C. DOANE COMPANY TUST
SERIES AS AN APPROVED
EQUAL.


NEWSTAR LIGHTING WARN4 SERIES
AN APPROVED EQUAL.


ALL JOINTS IN FIXTURE AND BETWEEN FIXTURE AND
MOUNTING SURFACE SHALL BE FILLED COMPLETELY.
FIXTURE TO BE SURFACE MOUNTED ON BOTTOM OF
PRECAST WHERE INDICATED ON PLANS.
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TRANSFORMER SCHEDULE


NO. SIZE RATING LOCATION MOUNTING COMMENTS


GROUND ALL TRANSFORMER TO BUILDING STEEL PER NEC ARTICLE 250, REFER TO DETAIL 4, SHEET E8.3.


PROVIDE UNISTRUT SUPPORT OR MANUFACTURER PROVIDED MOUNTING BRACKET FOR STRUCTURE/WALL MOUNTED TRANSFORMERS


NOTE:


ALL TRANSFORMERS TO BE DRY TYPE, NON-VENTILATED. MAINTAIN 4" OF CLEARANCE BEHIND TRANSFORMER FOR VENTILATION


REFER TO SPECIFICATION 262213 FOR DETAILED EQUIPMENT REQUIREMENTS.


PER MANUFACTURER'S REQUIREMENTS.


NOTE:


NOTE:


NOTE:


75KVATR-E1PA 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


MECH./ELEC. #A1066, UNIT A
ON CONCRETE EQUIPMENT /
HOUSEKEEPING PAD


45KVATR-E1PE 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


CHASE #C1011, UNIT C
STRUCTURE/WALL, MOUNT WITH
BOTTOM AT +10'-0"


75KVATR-E1PC 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


MECH./ELEC. #A1066, UNIT A


15KVATR-L1PA 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


SUB-ELECTRICAL #A1068, UNIT A
STRUCTURE/WALL, MOUNT WITH
BOTTOM AT +6'-0"


30KVATR-K3P 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


75KVATR-K1P 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


MECHANICAL #C1118, UNIT C
ON CONCRETE EQUIPMENT /
HOUSEKEEPING PAD


STORAGE #A1043, UNIT A
STRUCTURE/WALL, MOUNT WITH
BOTTOM AT +8'-0"


ON CONCRETE EQUIPMENT /
HOUSEKEEPING PAD


45KVATR-E1PF 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


CHASE #C1016, UNIT C
STRUCTURE/WALL, MOUNT WITH
BOTTOM AT +10'-0"


75KVATR-E2P 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


MECHANICAL #C1118, UNIT C


30KVATR-E1PB 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


VEH. SALLYPORT #B1044, UNIT B
STRUCTURE/WALL, MOUNT WITH
BOTTOM AT +11'-0"


ON CONCRETE EQUIPMENT /
HOUSEKEEPING PAD


75KVATR-LDP 115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


EQUIPMENT ROOM #B1008, UNIT B
ON CONCRETE EQUIPMENT /
HOUSEKEEPING PAD


45KVA
TR-LTP


115 DEGREE RISE
480V, 3-PHASE, 3-WIRE PRIMARY
208V/120V, 3-PHASE, 4-WIRE SECONDARY


COMMUNICATIONS SHELTER
ON CONCRETE EQUIPMENT /
HOUSEKEEPING PAD(ALT BID)


REFER TO SPECIFICATION 012300 FOR ALTERNATE BID INFORMATION.NOTE:


INPUT


(TYPICAL)


CATV


AMPLIFIER


INCOMING CABLE TV


BY UTILITY CABLE CO. (COMCAST)


6-WAY


SPLITTER


MDF #A1067


TV


TV


TV


8-WAY


SPLITTER


EQUIPMENT ROOM #B1008


8-WAY


SPLITTER


JAN #A1028


INPUT


INPUT


NOTE: PROVIDE AMPLIFIERS AS NEEDED DUE TO DISTANCES.


75 OHM COAX


CABLE (TYPICAL)


75 OHM COAX


CABLE (TYPICAL) SPARE


TV


TV


TV


TV


SPARE


TV


TV


TV


TV


ADMIN SUPPORT #A1010


MATRON #A1012


LOBBY #A1001


CONFERENCE #A1014


SHERIFF #A1016


CHIEF #A1017


TV


TV


8-WAY


SPLITTER


JAN #A1028


INPUT


75 OHM COAX


CABLE (TYPICAL)


TV


TV


SPARE


TV


TV


SQUAD RM. #A1023


BREAK ROOM #A1022


JAIL COMMANDER #A1047


ASSISTANT JAIL COMMANDER #A1050


TRAINING #A1042


TRAINING #A1042


DAYROOM #B1065


BREAK #B1054


CONTACT/VIDEO ARRAIGN. #A1052


INMATE WORKERS #A1060


LAUNDRY #A1064


TV


TV


8-WAY


SPLITTER


MDF #A1067


INPUT


75 OHM COAX


CABLE (TYPICAL) SPARE


TV


TV


TV
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DAYROOM F #C1550


DAYROOM G #C600


DAYROOM H #C1700


DAYROOM J #C1800


DAYROOM K #C1900


DAYROOM E #C1500


SPARE


75 OHM COAX


CABLE (TYPICAL)


8-WAY


SPLITTER


MDF #A1067
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75 OHM COAX


CABLE (TYPICAL) SPARE


TV
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TV
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DAYROOM A #C1100


DAYROOM B #C1200


DAYROOM C #C1300


DAYROOM D #C1400


SPARE
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SPARE


TV DETECTIVE #A1021
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8-WAY


SPLITTER


MDF #A1067
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CABLE (TYPICAL)
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TV


SPARE


DISPATCH #B1006


DISPATCH #B1006


DISPATCH #B1006


DISPATCH #B1006


TV SPECIAL CUSTODY HOLDING #B1041


TV DISPATCH #B1006


TV CLASSROOM #C1002


TV VIDEO ARRAIGNMENT #C1005
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Notes:


MISC EQUIP 11441 VA 100.00% 11441 VA Total Est. Demand Current: 52 A


Heating 4045 VA 100.00% 4045 VA Total Conn. Current: 60 A


Cooling 10150 VA 100.00% 10150 VA Total Est. Demand: 43113 VA


Receptacle 24020 VA 70.82% 17010 VA Total Conn. Load: 50123 VA


Lighting 469 VA 100.00% 469 VA


Load Classification Connected Load Demand Factor Estimated Demand Panel Totals


Legend:


Total Amps: 62 A 60 A 59 A


Total Load: 17115 VA 16554 VA 16454 VA


29 16454 0 30


27 16554 0 28


25
Panelboard 'LDPA' and 'LDPB' via Transformer
'TR-LDP'


110 A 3


16649 0


3 60 A Surge Protective Device 'SPD-LDH'


26


23 SPACE -- -- 0 0 -- -- SPACE 24


21 SPACE -- -- 0 0 -- -- SPACE 22


19 SPACE -- -- 0 0 -- -- SPACE 20


17 SPACE -- -- 0 0 -- -- SPACE 18


15 SPACE -- -- 0 0 -- -- SPACE 16


13 SPACE -- -- 0 0 -- -- SPACE 14


11 SPARE 20 A 1 0 0 -- -- SPACE 12


9 SPARE 20 A 1 0 0 -- -- SPACE 10


7 Lights - Dispatch Area 20 A 1 469 0 -- -- SPACE 8


5 SPARE 20 A 1 0 0 1 20 A SPARE 6


3 SPARE 20 A 1 0 0 1 20 A SPARE 4


1 SPARE 20 A 1 0 0 1 20 A SPARE 2


CKT Circuit Description Trip Poles A (VA) B (VA) C (VA) Poles Trip Circuit Description CKT


NEW SURFACE MOUNTED PANEL.


Notes:


Enclosure: 1 MCB Rating: 200 A


Mounting: Surface Wires: 4 Mains Rating: 200 A


Supply From: Phases: 3 Mains Type: MLO


Location: EQUIPMENT ROOM B1008 Volts: 480/277 Wye A.I.C. Rating: 42kAIC


Branch Panel: LDH


* = PROVIDE GROUND FAULT CURRENT INTERRUPTING (GFCI) BREAKER.


Notes:


Total Est. Demand Current: 118 A


MISC EQUIP 11441 VA 100.00% 11441 VA Total Conn. Current: 138 A


Heating 4045 VA 100.00% 4045 VA Total Est. Demand: 42647 VA


Cooling 10150 VA 100.00% 10150 VA Total Conn. Load: 49657 VA


Receptacle 24020 VA 70.82% 17010 VA


Load Classification Connected Load Demand Factor Estimated Demand Panel Totals


Legend:


Total Amps: 139 A 138 A 137 A


Total Load: 16649 VA 16554 VA 16454 VA


41 6154 0 42


39 6294 0 40


37


Panelboard 'LDPB' Rm #B1008 100 A 3


6389 0


3 60 A Surge Protective Device 'SPD-LDPA'


38


35 Dispatch Data Frame 'DDF-1' - Rm #B1008 20 A 1 1500 720 1 20 A Recepts - Rm #B1008 36


33 Dispatch Data Frame 'DDF-1' - Rm #B1008 20 A 1 1500 1500 1 20 A Dispatch Data Cabinet - Equipment Room #B1008 34


31 Dispatch Data Frame 'DDF-1' - Rm #B1008 20 A 1 1500 1500 1 20 A Dispatch Data Frame 'DDF-1' - Rm #B1008 32


29 Recepts - Director's Office #B1007 20 A 1 1080 1100 1 20 A Recepts & Valves - Rms #B1001, B1002 & B1004 30


27 Recepts - Rms #B1006 & #B1007 20 A 1 900 360 1 20 A Recepts - Counter - Breakroom #B1005 28


25 Recepts - Dispatch #B1006 20 A 1 900 360 1 20 A Recepts - Counter - Breakroom #B1005 26


23 Recept - Floor Box (Copier) - Dispatch #B1006 20 A 1 1000 900 1 20 A Recepts - Monitors - Dispatch #B1006 24


21 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 22


19 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 20


17 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 18


15 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 16


13 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 14


11 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 12


9 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 10


7 Recepts - Floor Box - Dispatch #B1006 20 A 1 1000 1000 1 20 A Recepts - Floor Box - Dispatch #B1006 8


5 SPARE 20 A 1 0 0 1 20 A SPARE 6


3 SPARE 20 A 1 0 0 1 20 A SPARE 4


1 SPARE 20 A 1 0 0 1 20 A SPARE 2


CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT


NEW SURFACE MOUNTED PANEL.


Notes:


Enclosure: 1 MCB Rating: 250 A


Mounting: Surface Wires: 4 Mains Rating: 400 A


Supply From: TR-LDP Phases: 3 Mains Type: MCB


Location: EQUIPMENT ROOM B1008 Volts: 120/208 Wye A.I.C. Rating: 10kAIC


Branch Panel: LDPA


* = PROVIDE GROUND FAULT CURRENT INTERRUPTING (GFCI) BREAKER.


Notes:


Total Est. Demand Current: 52 A


MISC EQUIP 3741 VA 100.00% 3741 VA Total Conn. Current: 52 A


Heating 4045 VA 100.00% 4045 VA Total Est. Demand: 18837 VA


Cooling 10150 VA 100.00% 10150 VA Total Conn. Load: 18837 VA


Receptacle 900 VA 100.00% 900 VA


Load Classification Connected Load Demand Factor Estimated Demand Panel Totals


Legend:


Total Amps: 53 A 53 A 51 A


Total Load: 6389 VA 6294 VA 6154 VA


41 SPACE -- -- 0 0 42


39 SPACE -- -- 0 0 40


37 SPACE -- -- 0 0


3 60 A Surge Protective Device 'SPD-LDPB'


38


35 SPACE -- -- 0 0 -- -- SPACE 36


33 SPACE -- -- 0 0 -- -- SPACE 34


31 SPACE -- -- 0 0 -- -- SPACE 32


29 Recepts - Exterior 20 A 1 540 0 1 20 A SPARE 30


27 Heat Pumps 'HP-1 to HP-4' condensate pump... 20 A 1 0 0 1 20 A (Future) DDF UPS - Rm #B1008 28


25 Recepts - Rm #B1008 20 A 1 360 0 1 20 A (Future) DDF UPS - Rm #B1008 26


23 Recept - Microwave - Breakroom #B1005 20 A 1 1200 171 24


21 *,Recept - Refrigerator - Breakroom #B1005 20 A 1 1000 171
2 15 A


Energy Recovery Ventilator 'ERV-1' - Equipment
Room #B1008


22


19 Recept - Garbage Disposal - Breakroom #B1005 20 A 1 1200 1201 20


17 24 1201
2 20 A


Electric Duct Heater 'EDH-1' - Equipment Rooom
#B1008


18


15
Heat Pump 'HP-3' - Director's Office #B1007 15 A 2


24 2080 16


13 24 2080
2 20 A Air Cooled Condensing Unit 'ACC-5' - Exterior


14


11
Heat Pump 'HP-2' - Dispatch #B1006 15 A 2


24 2995 12


9 24 2995
2 45 A Air Cooled Condensing Unit 'ACC-2' - Exterior


10


7
Heat Pump 'HP-1' - Dispatch #B1006 15 A 2


24 1500 1 20 A Electric Wall Heater 'EWH-4' - Vestibule#B1009 8


5 SPARE 20 A 1 0 0 1 20 A SPARE 6


3 SPARE 20 A 1 0 0 1 20 A SPARE 4


1 SPARE 20 A 1 0 0 1 20 A SPARE 2


CKT Circuit Description Trip Poles A B C Poles Trip Circuit Description CKT


NEW SURFACE MOUNTED PANEL.


Notes:


Enclosure: 1


Mounting: Surface Wires: 4 Mains Rating: 100 A


Supply From: LDPA Phases: 3 Mains Type: MCB


Location: EQUIPMENT ROOM B1008 Volts: 120/208 Wye A.I.C. Rating: 10kAIC


Branch Panel: LDPB


Notes:


Total Est. Demand Current: 0 A


Total Conn. Current: 0 A


Total Est. Demand: 0 VA


Total Conn. Load: 0 VA


Load Classification Connected Load Demand Factor Estimated Demand Panel Totals


Legend:


Total Amps: 0 A 0 A 0 A


Total Load: 0 VA 0 VA 0 VA


41 0 0 42


39 0 0 40


37


Surge Protective Device 'SPD-LTH' 100 A 3


0 0


3 70 A Panelboard 'LTP' via Transformer 'TR-LTP'


38


35 36


33 34


31 32


29 30


27 28


25 26


23 24


21 22


19 20


17 18


15 16


13 14


11 12


9 10


7 8


5 SPARE 20 A 1 0 0 1 20 A SPARE 6


3 SPARE 20 A 1 0 0 1 20 A SPARE 4


1 SPARE 20 A 1 0 0 1 20 A SPARE 2


CKT Circuit Description Trip Poles A (VA) B (VA) C (VA) Poles Trip Circuit Description CKT


NEW SURFACE MOUNTED PANEL.


Notes:


Enclosure: 1


Mounting: Surface Wires: 4 Mains Rating: 200 A


Supply From: Phases: 3 Mains Type: MLO


Location: Volts: 480/277 Wye A.I.C. Rating: 42kAIC


Branch Panel: LTH


Notes:


Total Est. Demand Current: 0 A


Total Conn. Current: 0 A


Total Est. Demand: 0 VA


Total Conn. Load: 0 VA


Load Classification Connected Load Demand Factor Estimated Demand Panel Totals


Legend:


Total Amps: 0 A 0 A 0 A


Total Load: 0 VA 0 VA 0 VA


41 0 42


39 0 40


37 0


3 60 A Surge Protective Device 'SPD-LTP'


38


35 36


33 34


31 32


29 30


27 28


25 26


23 24


21 22


19 20


17 18


15 16


13 14


11 12


9 10


7 8


5 SPARE 20 A 1 0 0 1 20 A SPARE 6


3 SPARE 20 A 1 0 0 1 20 A SPARE 4


1 SPARE 20 A 1 0 0 1 20 A SPARE 2


CKT Circuit Description Trip Poles A (VA) B (VA) C (VA) Poles Trip Circuit Description CKT


NEW SURFACE MOUNTED PANEL.


Notes:


Enclosure: 1 MCB Rating: 175 A


Mounting: Surface Wires: 4 Mains Rating: 225 A


Supply From: TR-LTP Phases: 3 Mains Type: MCB


Location: COMMUNICATIONS SHELTER Volts: 120/208 Wye A.I.C. Rating: 10kAIC


Branch Panel: LTP


ALTERNATE BID SCHEDULEALTERNATE BID SCHEDULE


A3
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(N) SPD-LDH


200A


7


Y


480V
75KVA
208/120V


(N)
LDPA


208/120V
3P,4W
250A
MCB


10KAIC


(N) TR-LDP
(IN EQUIPMENT 
RM #B1008)


207


10


(IN EQUIPMENT 
RM #B1008)


205


(N)
LDH


480/277V
3P,4W
200A
MCB


42KAIC


(IN EQUIPMENT 
RM #B1008)


LSI
80%


SS


220
(ALT BID)


25C
(ALT BID)


SPD


(N) SPD-
LDPA


207A


7


(N)
LDPB


208/120V
3P,4W
100A
MCB


10KAIC


(N) SPD-
LDPB


SPD


209A


7


(IN EQUIPMENT 
RM #B1008)


200AF
200AT


15


24


200 200


50C


209


GEN-ANN-3


GEN-ANN-2


500C


500A


28


6


4POLE


ATS-TOWER (N)
200A,


(EXTERIOR OUTSIDE 
CHASE #C1011)
[ALT BID]


42 KAIC SWITCHED 
NEUTRAL, NEMA 3R


9


N E


L


200


25B


4POLE


ATS-DISPATCH (N)
200A,


(EXTERIOR OUTSIDE 
CHASE #C1011)


42 KAIC SWITCHED 
NEUTRAL, NEMA 3R


9


N E


L


E N


L


42 KAIC


2000AF


2000AT


LSIG
100% 
RATED


1600AF
1600AT


200AF
200AT


200AF
200AT


CAMLOCKS


LSIG
100% 
RATED


25B


25C
(ALT BID)


200AF
200AT 15 24


SPD


(N) SPD-LTH


220A (ALT BID)


7


Y


480V
45KVA
208/120V


(N)
LTP


208/120V
3P,4W
175A
MCB


10KAIC


(N) TR-LTP
(IN COMMUNICATIONS 
SHELTER)
[ALT BID]


224
(ALT BID)


10


222
(ALT BID)


(N)
LTH


480/277V
3P,4W
200A
MCB


42KAIC


(IN COMMUNICATIONS 
SHELTER)
[ALT BID]


SPD


(N) SPD-LTP


224A (ALT BID)


7


(IN COMMUNICATIONS 
SHELTER)
[ALT BID]


50D
(ALT BID)


220
(ALT BID)


220
(ALT BID)


220
(ALT BID)


510C


510C


510C


ATS-ANN


504 (ALT BID)


30


ATS-ANN


29


503


SPD


(N) SPD-E1PC


157A


31


(N) SPD-E1PD


SPD


158A


31


(ALT BID)


(ALT BID)


(ALT BID)


GENERAL NOTES


FOR PANELBOARD SCHEDULES, SEE DRAWINGS E6.4, THROUGH 
E6.8.


FOR CONDUIT AND CABLE SCHEDULES, SEE DRAWING E7.2.


FOR SERVICE ENTRANCE GROUNDING ELECTRODE SYSTEM 
DETAIL, SEE DETAIL #1 ON DRAWING E8.3.


REFERENCE MECHANICAL EQUIPMENT ELECTRICAL CONNECTION 
SCHEDULES, ON DRAWING E6.2.


FOR TRANSFORMER SCHEDULE, SEE DRAWING E6.3.


BREAKERS INDICATED ARE 80% RATED, THERMAL MAGNETIC, 
MOLDED CASE U.O.N.


REFER TO DRAWING E8.6, DETAIL #5 FOR DETAILED NOTES FOR 
ELECTRONICALLY OPERATED BREAKER PANELBOARD NETWORK 
REQUIREMENTS FOR PANELBOARDS 'EPP1', 'EPP2', 'EPP3', 'ELP1', 
'ELP2', AND 'ELP3'.


REFER TO SPECIFICATION 012300 FOR ALTERNATE BID 
INFORMATION.


A.


B.


C.


D.


E.


F.


G.


H.


KEYNOTES


UTILITY TRANSFORMER FURNISHED AND INSTALLED BY DUKE 
ENERGEY. CONCRETE PAD FURNISHED AND INSTALLED BY 
CONTRACTOR IN ACCORDANCE WITH THE ELECTRIC UTILITY'S 
STANDARDS.


METER CABINET FURNISHED AND INSTALLED BY CONTRACTOR. 
FIELD COORDINATE CABINET REQUIREMENTS WITH DUKE ENERGY. 
METER BASE FURNISHED AND INSTALL BY DUKE ENERGY.


EQUIP SWITCGEAR 'MDP' WITH REMOVABLE NEUTRAL LINK.


FOR SERVICE ENTRANCE GROUNDING ELECTRODE SYSTEM 
DETAIL, SEE DRAWING E8.3, DETAIL #1. ALSO, REFER TO DETAIL #7 
ON DRAWING E8.3 FOR SERVICE ENTRANCE GROUNDING SCHEME.


SECTION SHALL BE SWITCHBOARD CONSTRUCTION. REFER TO 
SPECIFICATION 262413 FOR DETAILED EQUIPMENT 
REQUIREMENTS.


ANNUNCIATOR 'GAAP-2' LOCATED IN WORK #C2003.


REMOTE SURGE PROTECTIVE DEVICE (SPD). REFER TO 
SPECIFICATION 264313 FOR DETAILED EQUIPMENT 
REQUIREMENTS. PROVIDE A MAXIMUM LENGTH OF 6' OF 
CONDUCTORS TO SPD. 


DIESEL ENGINE GENERATOR WITH NON-WALK-IN LEVEL 1 SOUND 
ENCLOSURE AND 72 HOUR DOUBLE WALL FUEL TANK. REFER TO 
SPECIFICATION 263213 FOR DETAILED EQUIPMENT 
REQUIREMENTS.


AUTOMATIC TRANSFER SWITCH WITH SWITCHED NEUTRAL AND 
MAINTENANCE BYPASS. REFER TO SPECIFICATION 263600 FOR 
DETAILED EQUIPMENT REQUIREMENTS.


FOR TRANSFORMER GROUNDING DETAIL, SEE DETAIL #6 ON 
SHEET E-803. (TYPICAL FOR ALL TRANFORMERS). REFER TO 
SPECIFICATIONS FOR DETAILED EQUIPMENT REQUIREMENTS.


PANEL, 120/208V, 1-PHASE, 3-WIRE FOR GENSET CHARGERS, 
HEATERS, LIGHTS AND RECEPTACLES. PANEL PROVIDED AND PRE-
WIRED BY GENERATOR MANUFACTURER.


FURNISH AND INSTALL CENTRAL UNINTERRUPTIBLE EMERGENCY 
LIGHTING INVERTER, SINGLE PHASE, 277V INPUT/OUTPUT WITH 4 
OUTPUT BREAKERS, 90-MINUTE RATED BATTERY BACKUP 
CAPACITY AT RATED LOAD, UL 924 LISTED, 4.2KW MINIMUM FOR 
EL1A, CONTROLLED POWER MODEL ELU OR APPROVED EQUAL BY 
MYERS, DUAL-LITE, EATON.


FURNISH AND INSTALL (3) EMPTY 1" CONDUITS STUBBED OUT 
ABOVE ACCESSIBLE CEILING FOR FUTURE USE. CAP THE END OF 
THE CONDUIT LOCATED IN CEILING.


SWITCHBOARD FEEDER BREAKER DISTRIBUTION SECTION TO BE 
PROVIDED WITH A MINIMUM OF 60" MOUNTING SPACE.


BREAKER SHALL BE SERVICE ENTRANCE RATED.


FURNISH AND INSTALL 600VAC, 3-POLE, 400A HEAVY DUTY FUSED 
SAFETY DISCONNECT SWITCH 'DIS-KP' IN NEMA 1 ENCLOSURE, 
FUSE AT 250A. REFER TO DRAWING E2.2C FOR LOCATION.


FURNISH AND INSTALL 600VAC, 3-POLE, 400A HEAVY DUTY FUSED 
SAFETY DISCONNECT SWITCH 'DIS-E1PC' IN NEMA 1 ENCLOSURE, 
FUSE AT 250A. REFER TO DRAWING E2.3, DETAIL #4 FOR LOCATION.


2000A, 480V/277V, 3-PHASE, 4-WIRE, 4-POLE SERVICE ENTRANCE 
MANUAL TRANSFER SWITCH IN NEMA 3R ALUMINUM SECURE 
DOUBLE DOOR ENCLOSURE WITH INTEGRATED QUICK CONNECTS 
& LUGS FOR TEMPORARY GENERATOR CONNECTION; MFR/MODEL: 
ASCO 300 SERIES #GO3MUQA32000NOXM,44G,170EP1-L, 
POWERTEMP OR APPROVED EQUAL. PROVIDE WITH THERMOSTAT 
CONTROLLED STRIP HEATER AND AUXILLIARY CONTACT SETS TO 
INDICATE SWITCH POSITION AND LED INDICATION ON PANEL 
(SOURCE 1, OFF, AND SOURCE 2, PHASE ROTATION, ENGINE 
START/TEST SWITCH WITH COMMON ALARM INPUT/LED/CONACT 
AND I/O MODULE). PROVIDE WITH 30A BLOCK HEATER 
RECEPTACLE AND 20A BATTERY CHARGER RECEPTACLE.


FUTURE PORTABLE GENERATOR BY OWNER TO PROVIDE BACK-UP 
BUILDING COOLING.


PORTABLE GENERATOR CABLES WITH CAM-LOK CONNECTIONS 
(BY OWNER OR BY PORTABLE GENSET VENDOR UNDER SEPARATE 
OWNER CONTRACT).


FOR FEEDER CABLE/CONDUIT SIZE REQUIREMENTS TO TOWER 
UPS, SEE KEYNOTE #260536 ON DRAWING E2.2C.


TOWER UPS FURNISHED BY SECURITY ELECTRONICS 
VENDOR/INTEGRATOR AND INSTALLED AND WIRED BY ELECTRICAL 
CONTRACTOR.


BOND GROUND LUG TO BUILDING GROUNDING ELECTRODE 
SYSTEM (I.E. MAIN BUILDING GROUND BUS BAR, IN MECHANICAL / 
ELECTRICAL #A1066) USE A MINIMUM #4 GREEN INSULATED 
GROUNDING ELECTRODE CABLE.


PROVIDE PERMANENT PLAQUE AT EACH SERVICE ENTRANCE 
DISCONNECT PER NEC. INDICATE LOCATIONS OF OTHER SERVICE 
ENTRANCE DISCONNECTS ON THE PLAQUE.


FURNISH AND INSTALL 600VAC, 3-POLE, 200A SERVICE ENTRANCE 
RATED HEAVY DUTY FUSED SAFETY DISCONNECT SWITCH 'DIS-DIS' 
IN NEMA 3R ENCLOSURE, FUSE AT 200A. REFER TO DRAWING E1.0 
FOR LOCATION. 


FURNISH AND INSTALL 600VAC, 3-POLE, 200A SERVICE ENTRANCE 
RATED HEAVY DUTY FUSED SAFETY DISCONNECT SWITCH 'DIS-
TOW' IN NEMA 3R ENCLOSURE, FUSE AT 200A. REFER TO DRAWING 
E1.0 FOR LOCATION. 


ANNUNCIATOR 'GAAP-1' LOCATED IN ELECTRICAL #A1066.


ANNUNCIATOR 'GAAP-3' LOCATED IN DISPATCH #B1006.


ATS ANNUNCIATOR 'ATS-ANN-3' LOCATED IN DISPATCH #B1006.


(ALTERNATE BID) ATS ANNUNCIATOR 'ATS-ANN-4' LOCATED IN 
COMMUNICATIONS SHELTER, FIELD VERIFY EXACT LOCATION.


REMOTE FLUSH MOUNTED SURGE PROTECTIVE DEVICE (SPD). 
REFER TO SPECIFICATION 264313 FOR DETAILED EQUIPMENT 
REQUIREMENTS. PROVIDE WITH 36" PRE-WIRED LEADS, FILTER, 
FLUSH MOUNTING PLATE, MEDIUM SIZED IN POWDER COATED 
METAL.
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CONDUIT AND CABLE SCHEDULE (CONTROLS)


RACEWAY SOURCE DESTINATION


CONDUIT


QUANTITY AND


SIZE


COMMENTS


ELECTRIC UTILITY = DUKE ENERGY1.


SCHEDULE NOTES:


500A
REMOTE GENERATOR


ANNUNCIATOR PANEL 'GAAP-1'
GENSET 'GEN-1'


CONDUIT AND CABLE SCHEDULE (POWER)


RACEWAY SOURCE DESTINATION VOLTAGE O Wire
OCPD


AMPS
POWER CONDUCTORS


CONDUIT


QUANTITY AND


SIZE


COMMENTS


CONDUIT AND CABLE SCHEDULE (POWER)


RACEWAY SOURCE DESTINATION VOLTAGE Wire
OCPD


AMPS
POWER CONDUCTORS


CONDUIT


QUANTITY AND


SIZE


COMMENTSO


CONTROL WIRING, FIELD VERIFY WITH GENERATOR SUPPLIER TO DETERMINE
(1)-1"C.


CABLE TYPE/SIZE/QUANTITY REQUIRED.


COORDINATE  CONTROL WIRING REQUIREMENTS WITH EQUIPMENT SUPPLIERS1.


SCHEDULE CONTROLS NOTES:


501
REMOTE ANNUNCIATOR


'ATS-ANN1'


CONTROL WIRING, FIELD VERIFY WITH GENERATOR AND ATS SUPPLIER TO
(1)-1"C.


DETERMINE CABLE TYPE/SIZE/QUANTITY REQUIRED.


502
REMOTE ANNUNCIATOR


'ATS-ANN2'


CONTROL WIRING, FIELD VERIFY WITH GENERATOR AND ATS SUPPLIER TO
(1)-1"C.


DETERMINE CABLE TYPE/SIZE/QUANTITY REQUIRED.'ATS-LEGAL'


AUTOMATIC TRANSFER SWITCH


'ATS-OPTIONAL'


AUTOMATIC TRANSFER SWITCH


157A
SURGE PROTECTIVE


DEVICE 'SPD-E1PC'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E1PC'


10A
NEW ELECTRIC UTILITY PAD


MOUNT TRANSFORMER 'UT-1'


HIGH VOLTAGE CABLING BY UTILITY.


RACEWAY, TRENCHING AND/OR


DIRECTIONAL BORING FURNISHED BY
4"C.BY UTILITYHV 33


10B BY UTILITY 2"C.480 3 3


CABLING AND METER BY UTILITY, METER


BASE AND RACEWAY BY E.C.


COORDINATE REQUIREMENTS WITH UTILITY.


ELECTRICAL CONTRACTOR.


20
1600A


480/277
MOUNT TRANSFORMER 'UT-1'


NEW ELECTRIC UTILITY PAD
3 4


140 3 4
'ATS-LEGAL'


AUTOMATIC TRANSFER SWITCH
LIGHTING PANEL  'L1HA'


140A
SURGE PROTECTIVE


DEVICE 'SPD-L1HA'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL  'L1HA' 3 4


LIGHTING PANEL  'L1HA' TRANSFORMER 'TR-L1PA'


TRANSFORMER 'TR-L1PA' LIGHTING PANEL  'L1PA'


3


3 4


3141


142


MOUNT TRANSFORMER 'UT-1'


NEW ELECTRIC UTILITY PAD
NEW UTILITY METER 'M-1'


30A 3#10, #12G. 3/4"C.


60A 4#6, #8G. 1"C.


(100% RATED)


480/277 200A


480/277


480


120/208


SURGE PROTECTIVE


DEVICE 'SPD-L1PA'
LIGHTING PANEL  'L1PA' 120/208 60A 4#6, #8G. 1"C.3 4


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


142A


50B 480/277 3 4 2"CGENSET 'GEN-1'


50A 480/277 3 4GENSET 'GEN-1'


2"C.4#3/0, #6G.


SWITCHBOARD 'EDP' TRANSFORMER 'TR-E1PC'155


SWITCHBOARD 'EDP'150A


158 200A3LIGHTING PANEL 'E1PC' 4480/277 2"C.4#3/0, #6G.LIGHTING PANEL 'E1PD'


EXISTING POLE 'UP-1'


ELECTRIC UTILITY FROM


'ATS-OPTIONAL


AUTOMATIC TRANSFER SWITCH


'ATS-LEGAL'


AUTOMATIC TRANSFER SWITCH
4#3/0, #1/0G.


1000A


(100% RATED)


200A


(100% RATED)


LIGHTING PANEL  'L1HA' SWITCHBOARD 'EDP' 3 4150 1200A480/277


157
'DIS-E1PC'


SAFETY DISCONNECT SWITCH
LIGHTING PANEL 'E1PC'


161 LIGHTING PANEL 'E1HB' TRANSFORMER 'TR-E1PB'


162A
SURGE PROTECTIVE


DEVICE 'SPD-E1PB'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E1PB' 3 4 60A 4#6, #6G. 1"C.120/208


TRANSFORMER 'TR-E1PB' LIGHTING PANEL 'E1PB'162


165 SWITCHBOARD 'EDP'


185A LIGHTING PANEL 'E1HC' 3 3480/277


187 LIGHTING PANEL 'E1HC'


SURGE PROTECTIVE


DEVICE 'SPD-E1HC'


3480/277186


188


SWITCHBOARD 'EDP' LIGHTING PANEL 'E1HC'185


189


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'EP1E'


171 TRANSFORMER 'TR-E1PA' LIGHTING PANEL 'E1PA'


171A
SURGE PROTECTIVE


DEVICE 'SPD-E1PA'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E1PA' 3 4 60A 4#6, #6G. 1"C.120/208


172 LIGHTING PANEL 'E1PA' LIGHTING PANEL 'EPP1'


175A
SURGE PROTECTIVE


DEVICE 'SPD-E1HA'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E1HA'


SWITCHBOARD 'EDP' LIGHTING PANEL 'E1HA'175


TRANSFORMER 'TR-K3P' LIGHTING PANEL 'K3P'166


176 LIGHTING PANEL 'E1HA' LIGHTING PANEL 'ELP1'


188A LIGHTING PANEL 'EP1E'


190 SWITCHBOARD 'EDP' 3 4480/277 200A 4#3/0, #6G. 2"C.


191


192 TRANSFORMER 'TR-K1P'
SAFETY DISCONNECT SWITCH


'DIS-KP'


'DIS-KP'


SAFETY DISCONNECT SWITCH
193


194 LIGHTING PANEL 'K1P'


195 3 4480/277 400A 4#500 KCMIL, 1#3 G. 3-1/2"C.


195A


196 3 3480 150A 3#2, #6G. 1-1/4"C.


197 TRANSFORMER 'TR-E2P' 3 4120/208 250A 4#250 KCMIL, #4G. 2-1/2"C.


197A


SWITCHBOARD 'EDP'170


SURGE PROTECTIVE


DEVICE 'SPD-E2PA'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E2PA' 3 4 60A 4#6, #6G. 1"C.120/208


LIGHTING PANEL 'E2PA'


LIGHTING PANEL 'E2HA' TRANSFORMER 'TR-E2P'


SURGE PROTECTIVE


DEVICE 'SPD-E24A'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E2HA' 3 4 60A 4#6, #6G. 1"C.480/277


SWITCHBOARD 'EDPA' LIGHTING PANEL 'E2HA'


LIGHTING PANEL 'K2P' 3 4 125A120/208 4#1, #6G. 1-1/4"C.


LIGHTING PANEL 'K1P' 3 4120/208 250A 4#250 KCMIL, #4G. 2-1/2"C.


3 4120/208 250A 4#250 KCMIL, #4G. 2-1/2"C.


LIGHTING PANEL 'K1H' TRANSFORMER 'TR-K1P' 3 3480 150A 3#2, #6G. 1-1/4"C.


LIGHTING PANEL 'K1H'


LIGHTING PANEL 'EPP2' 3 4 100A120/208 4#3, #6G. 1-1/4"C.


SURGE PROTECTIVE


DEVICE 'SPD-E1PE'
3 4 60A 4#6, #6G. 1"C.120/208


TRANSFORMER 'TR-E1PE' LIGHTING PANEL 'EP1E' 3 4 175A 4#2/0, #6G. 2"C120/208


3 3480 70A 1"C3#4, #8G.TRANSFORMER 'TR-E1PE'


LIGHTING PANEL 'E1HC' LIGHTING PANEL 'ELP2' 4 100A 4#3, #6G. 1-1/4"C.


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


60A 4#6, #6G. 1"C.


3 4480/277 400A 4#500 KCMIL, 1#3 G. 3-1/2"C.


180A LIGHTING PANEL 'E1HD' 3 3480/277


182 LIGHTING PANEL 'E1HD'


SURGE PROTECTIVE


DEVICE 'SPD-E1HD'


3480/277181


183


SWITCHBOARD 'EDP' LIGHTING PANEL 'E1HD'180


184


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'EP1F'


184A LIGHTING PANEL 'EP1F'


LIGHTING PANEL 'EPP3' 3 4 100A120/208 4#3, #6G. 1-1/4"C.


SURGE PROTECTIVE


DEVICE 'SPD-E1PF'
3 4 60A 4#6, #6G. 1"C.120/208


TRANSFORMER 'TR-E1PF' LIGHTING PANEL 'EP1F' 3 4 175A 4#2/0, #6G. 2"C120/208


3 3480 70A 1"C3#4, #8G.TRANSFORMER 'TR-E1PF'


LIGHTING PANEL 'E1HD' LIGHTING PANEL 'ELP3' 4 100A 4#3, #6G. 1-1/4"C.


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


60A 4#6, #6G. 1"C.


3 4480/277 200A 4#3/0, #6G. 2"C.


3480/277 4 100A 4#3, #6G. 1-1/4"C.


3 3480/277 60A 4#6, #6G. 1"C.


3 4480/277 200A 4#3/0, #6G. 2"C.


TRANSFORMER 'TR-E1PA'


3 4 100A120/208 4#3, #6G. 1-1/4"C.


3 3480 150A 1-1/4"C.3#2, #6G.


3 4 250A 4#250 KCMIL, #4G. 2-1/2"C.120/208


TRANSFORMER 'TR-K3P' 3 3 50A 3#6, #8G. 1"C.480


3 4 110A 4#2, #6G. 1-1/4"C.120/208


160 SWITCHBOARD 'EDP' LIGHTING PANEL 'E1HB'


160A
SURGE PROTECTIVE


DEVICE 'SPD-E1HB'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E1HB' 3 4 60A 4#6, #6G. 1"C.480/277


3480/277 4 100A 4#3, #6G. 1-1/4"C.


3 3 50A 3#6, #8G. 1"C.480


3 4 110A 4#2, #6G. 1-1/4"C.120/208


3 3480 150A 3#2, #6G. 1-1/4"C.


156 TRANSFORMER 'TR-E1PC'
SAFETY DISCONNECT SWITCH


'DIS-E1PC'
3 4120/208 250A 4#250 KCMIL, #4G. 2-1/2"C.


3 4120/208 250A 4#250 KCMIL, #4G. 2-1/2"C.


3 4 60A 4#6, #6G. 1"C.120/208


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


3 4 100A 4#2, #2G. 1-1/4"C.480/277
SURGE PROTECTIVE


DEVICE 'SPD-EDP'


4 SETS; EACH W/ 4#350


KCMIL, 1#2/0 G.
(4) 3-1/2"C


100A 4#2, #2G. 1-1/4"C.


25A
1600A


SWITCHBOARD 'MDP' 480/277
5 SETS; EACH W/ 4#400


KCMIL, 1#1/0 KCMIL G.
3 4


(100% RATED)
(5) 3-1/2"C


5 SETS; EACH W/ 4#400


KCMIL, 1#1/0 KCMIL G.
(5) 3-1/2"C


100A
SURGE PROTECTIVE


DEVICE 'SPD-MDP'
100A 4#2, #2G. 1-1/4"C.SWITCHBOARD 'MDP' 480/277 3 4


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


101
CHILLER #2 DISCONNECT


(BY OTHERS)
225A 3#4/0, #4G. 2"C.SWITCHBOARD 'MDP' 480/277 3 3


102 225A 3#4/0, #4G. 2"C.480/277 3 3
(BY OTHERS)


CHILLER #2 DISCONNECT
CHILLER #2


104
CHILLER #1 DISCONNECT


(BY OTHERS)
225A 3#4/0, #4G. 2"C.SWITCHBOARD 'MDP' 480/277 3 3


105 225A 3#4/0, #4G. 2"C.480/277 3 3
(BY OTHERS)


CHILLER #1 DISCONNECT
CHILLER #1


100B SWITCHBOARD 'MDP'
'ATS-OPTIONAL'


AUTOMATIC TRANSFER SWITCH
3 4 1200A480/277


4 SETS; EACH W/ 4#350


KCMIL, 1#2/0 G.
(3) 3-1/2"C


100C 200A3SWITCHBOARD 'MDP'
'ATS-LEGAL'


AUTOMATIC TRANSFER SWITCH
4480/277 2"C.4#3/0, #6G.


3 SETS; EACH W/ 4#400


KCMIL, 1#2/0 G.
(3) 3-1/2"C


173 LIGHTING PANEL 'E1PA' 3 4 60A120/208 4#6, #6G. 1"C.
PANELBOARD '1EPP-GEN'


IN GENERATOR


25B
200A


480/277 3 4
(100% RATED)'MTS-1'


MANUAL TRANSFER SWITCH
2"C4#3/0, #1/0G.


25C 200A
480/277 3 4


(100% RATED)'MTS-1'


MANUAL TRANSFER SWITCH
2"C4#3/0, #1/0G.


200
200A


480/277 3 4
(100% RATED)'ATS-DISPATCH'


AUTOMATIC TRANSFER SWITCH
2"C4#3/0, #1/0G.


50C 480/277 3 4 2"CGENSET 'GEN-1'
'ATS-DISPATCH'


AUTOMATIC TRANSFER SWITCH
4#3/0, #1/0G.


200A


(100% RATED)


LIGHTING PANEL  'LDH'


200A
SURGE PROTECTIVE


DEVICE 'SPD-LDH'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL  'LDH' 3 4480/277 100A 4#2, #2G. 1-1/4"C.


205 3 3480 150A 3#2, #6G. 1-1/4"C.


207 TRANSFORMER 'TR-LDP' 3 4120/208 250A 4#250 KCMIL, #4G. 2-1/2"C.LIGHTING PANEL 'LDPA'


LIGHTING PANEL  'LDH' TRANSFORMER 'TR-LDP'


207A
SURGE PROTECTIVE


DEVICE 'SPD-LDPA'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'LDPA' 3 4 60A 4#6, #6G. 1"C.120/208


209 LIGHTING PANEL 'LDPA' LIGHTING PANEL 'LDPB' 3 4 100A120/208 4#3, #6G. 1-1/4"C.


209A
SURGE PROTECTIVE


DEVICE 'SPD-LDPB'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'LDPB' 3 4 60A 4#6, #6G. 1"C.120/208


500B
REMOTE GENERATOR


ANNUNCIATOR PANEL 'GAAP-2'
GENSET 'GEN-1'


CONTROL WIRING, FIELD VERIFY WITH GENERATOR SUPPLIER TO DETERMINE
(1)-1"C.


CABLE TYPE/SIZE/QUANTITY REQUIRED.


500C
REMOTE GENERATOR


ANNUNCIATOR PANEL 'GAAP-3'
GENSET 'GEN-1'


CONTROL WIRING, FIELD VERIFY WITH GENERATOR SUPPLIER TO DETERMINE
(1)-1"C.


CABLE TYPE/SIZE/QUANTITY REQUIRED.


MANUAL TRANSFER SWITCH


'MTS-1'


'MTS-1'


MANUAL TRANSFER SWITCH


480/277 3 4 2"CGENSET 'GEN-1'
'ATS-TOWER'


AUTOMATIC TRANSFER SWITCH
4#3/0, #1/0G.


200A


(100% RATED)


'ATS-DISPATCH'


AUTOMATIC TRANSFER SWITCH


'ATS-TOWER'


AUTOMATIC TRANSFER SWITCH


200A
480/277 3 4


(100% RATED)'ATS-TOWER'


AUTOMATIC TRANSFER SWITCH
2"C4#3/0, #1/0G.LIGHTING PANEL  'LTH'


SURGE PROTECTIVE


DEVICE 'SPD-LTH'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL  'LTH' 3 4480/277 100A 4#2, #2G. 1-1/4"C.


3 3480 70A 3#4, #8G. 1"C.


TRANSFORMER 'TR-LTP' 3 4120/208 175A 4#2/0, #6G. 2"CLIGHTING PANEL 'LTP'


LIGHTING PANEL  'LTH' TRANSFORMER 'TR-LTP'


SURGE PROTECTIVE


DEVICE 'SPD-LDPA'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'LDPA' 3 4 60A 4#6, #6G. 1"C.120/208


503
REMOTE ANNUNCIATOR


'ATS-ANN3'


CONTROL WIRING, FIELD VERIFY WITH GENERATOR AND ATS SUPPLIER TO
(1)-1"C.


DETERMINE CABLE TYPE/SIZE/QUANTITY REQUIRED.'ATS-DISPATCH'


AUTOMATIC TRANSFER SWITCH


REMOTE ANNUNCIATOR


'ATS-ANN4'


CONTROL WIRING, FIELD VERIFY WITH GENERATOR AND ATS SUPPLIER TO
(1)-1"C.


DETERMINE CABLE TYPE/SIZE/QUANTITY REQUIRED.'ATS-TOWER'


AUTOMATIC TRANSFER SWITCH


510 GENSET 'GEN-1'
AUTO START/CONTROL WIRING, FIELD VERIFY WITH GENERATOR AND MTS


(1)-1"C.
SUPPLIER TO DETERMINE CABLE TYPE/SIZE/QUANTITY REQUIRED.'MTS-1'


MANUAL TRANSFER SWITCH


158A
SURGE PROTECTIVE


DEVICE 'SPD-E1PD'


USE SCHEDULE 40 PVC WITH LONG RADIUS


ELBOWS, CABLING LENGTH SHALL NOT


EXCEED 6'-0".


LIGHTING PANEL 'E1PD' 3 4 60A 4#6, #6G. 1"C.120/208


(ALT BID)


50D


(ALT BID)


504


(ALT BID)


220


(ALT BID)


220A


(ALT BID)


222


(ALT BID)


224


(ALT BID)


224A


(ALT BID)


REFER TO SPECIFICATION 012300 FOR ALTERNATE BID INFORMATION.2.
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(MAX 3 SENSORS


PER ZONE)


LIGHTING
LOAD


RED


RED


WHITE


BLACK


NEUTRAL


HOT


RED (+20 - 24V)


BLUE (SIGNAL)


BLACK (COMMON)


CODED NOTES:


 1. FURNISH AND INSTALL MANUAL OFF OVERRIDE SWITCH(S) WHERE


INDICATED ON PLANS.


FURNISH AND INSTALL CEILING MOUNT DUAL SENSOR (INFRARED,


ULTRASOUND) OCCUPANCY SENSOR. SEE LIGHTING PLAN FOR


LOCATIONS. FIELD ADJUST 0-30 MINUTE TIME DELAY ON SENSOR


POWER PACK WITH HEAVY DUTY CONTACT AND RELAY CONTROL.


 2.


 3.


PER OWNER'S WRITTEN INSTRUCTION.


ALL CONTROL WIRING SHALL BE NOT LESS THAN 2#14, #14G.,


1/2"C., U.O.N.


 4.


TRANSFORMER, POWER PACK AND ALL ASSOCIATED COMPONENTS


SHALL BE INSTALLED IN A NEMA APPROVED BOX.


 5.


4


3


1


#


5


222


Pack


Slave


Pack


Power


Neutral


Hot Blk


R
e
d


Blk


Wht


B
lk


E.F.


Red


Red


S
u
p


p
ly


 F
a
n


C
o
ils


Cooling


Heating


Control Output


+24VDC


Common


B
lu


Red


Red


Sensor


24VDC


Any


Off


Switch


Local L
o
a
dNeutral


Hot


WIRE HANGER AT EACH
CORNER OF FIXTURE
INDEPENDENT OF
CEILING SUPPORT SYSTEM


RECESSED TROFFER


FIXTURE CLAMP
PROVIDE 2 PER SIDE


LAY-IN
CEILING GRID


NOTES:


MEZZANINE
GRATE


12 GAUGE STEEL CLOSURE PLATE


WALL


LIGHT
FIXTURE


PAINT CLOSURE PLATE TO MATCH FIXTURE1.


SECURITY ANCHORS @ 6" O.C. ON
FRONT FACE AND SIDES


2
"


SECURITY SEALANT PERIMETER


SECURITY SEALANT PERIMETER


TO
FIXTURE


N


RGS 90 DEGREE, SIZE
PER PLANS


CONDUCTORS
PER PLANS


A


∅


B


∅


C


∅


#10 CONDUCTORS


BAYONET FUSE CONNECTOR.
SEE DETAIL 3 THIS SHEET.


MULTIPLE COMPRESSION
FITTING. BURNDY #YSH WITH


CF-FR COVER OR EQUAL.


GRADE


NOTES:


1. PROVIDE SUFFICIENT CONDUCTOR SLACK TO PERMIT
       WITHDRAWAL OF THE CONDUCTOR THROUGH THE HANDHOLE.
2. ADD BAYONET FUSE CONNECTOR.


INSULATING LINK
SEE DETAIL #7, THIS SHEET.


LINESIDE LOADSIDE


INSULATING BOOT


CRIMP CONNECTOR


FUSEHOLDER


INSULATING BOOT


CRIMP CONNECTOR


BAYONET RECEPTACLE


MARKINGS FOR COMPRESSION CRIMP


COMPRESSION METAL


NYLON JACKET


INSULATION ON TRIM


FLARED CAP


IR RECEIVER (DSRC-FMOIR)
PROVIDES INTERFACE FOR HANDHELD
REMOTE TO ADJUST PRESET SCENES


QUICK CONNECT COUPLER
(GGRC-COUPLER)


*0-10V DIMMING ZONE NOTE:
THE 0-10V DIMMING ZONES WITHIN THE ROOM
CONTROLLER CAN BE WIRED AND CONTROLLED
INDEPENDENT OF THE CONNECTED LOADS.  THIS
ALLOWS A EACH LOAD TO HAVE A DEDICATED 0-10V
DIMMING ZONE OR A SINGLE LOAD TO HAVE UP TO
THREE 0-10V DIMMING ZONES.


BLACK - HOT
(120/277VAC)


WHT/ORG OR WHT/BLK
NEUTRAL


BLUE - RELAY IN
(120/277VAC)


 VIOLET - DIMMER 1


GRAY - DIMMER 1


Room Controller only to provide dimming control for daylight
harvesting. Line voltage On/Off control provided through
Security Automation System.


1


2


3


4


5


6


In
te


gr
at


io
n 


C
on


tr
ol


s
A


dj
us


ta
bl


e 
Sk


yl
ig


ht
s


Lo
w


 E
nd


H
ig


h 
En


d


En
er


gy
O


pt
io


ns


St
at


us
R


es
et


0-
10


V 
G


ai
n


A
dj


us
tm


en
t


Dimmer 3 Dimmer 2 Dimmer 1


+ - -+ + -
0-10V Dimming


0-10V Dimming Outputs
-+


Dimmer 3 Dimmer 2 Dimmer 1


-++ -


B
lu


e 
- E


M
 L


in
e 


In


B
lu


e 
- 


EM
 L


oa
ds


 O
ut


C
A


U
TI


O
N


: B
on


di
ng


 b
et


w
ee


n 
co


nd
ui


t c
on


ne
ct


io
ns


 is
 n


ot
 a


ut
om


at
ic


 a
nd


 m
us


t b
e 


pr
ov


id
ed


 a
s 


pa
rt


 o
f t


he
 in


st
al


la
tio


n.


B
la


ck
 - 


Li
ne


 In


W
hi


te
/B


la
ck


 - 
12


0V
 N


W
hi


te
/O


ra
ng


e 
- 2


77
V 


N


B
lu


e 
- L


oa
d 


In


Ye
llo


w
 -


 L
oa


d 
1 


O
ut


R
ed


 - 
Lo


ad
 2


 O
ut


Pu
rp


le
 - 


Lo
ad


 3
 O


ut


Energy Options DIP Switch


Demand Response Occupancy Not Used


1 2 3 4


Default 10%


20%


30%


40%


Occ


Vac (default)


Time
Clock


Alert
Mode


Demand
Response


A/V
Mode


+
-
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te
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C
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ls


+
-
+
-
+
-


Green


Black


Red


White
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Sensors


Receptacle
BMS/Out


Switchpack


Q
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ck
C


o
nn


ec
t C


ab
le


s


Sensors


Slider
Station


Wallstations


LIGHTING LOAD (1)


6" DRAINAGE COURSE ON PREPARED SUBGRADE


GRADE


8" CONCRETE PAD (INDOT CLASS C CONCRETE)


#4 @ 12 EW (CENTERED IN SLAB)


NOTES:


1. COORDINATE LOCATION AND SIZE OF EQUIPMENT PAD WITH SIGN LIGHTING.


SEE DETAIL 1, THIS SHEET


CONCRETE BASE


12" X 12" X 14"
W.P., GALV. C.I. J-BOX


W/ NEOPRENE GASKET,


HOPE # H402 W/ # P70


COVER. TOP OF BOX


1/2" ABOVE CONCRETE


STUB OUT


EMPTY 3/4"C.


WHERE SHOWN


ON PLANS


DRILLED & TAPPED


HOLES FOR CONDUIT


AS SIZED ON PLANS


1'-2"


2"


FINISH GRADE


5'-0"L X 8"H X 8"W CONCRETE


FOUNDATION FOR LIGHTING FIXTURE


MOUNTING. (PROVIDE SLIGHT SLOPE


AT TOP OF FOUNDATION FOR


DRAINAGE) (PROVIDE CHAMFERED


EDGE AROUND TOP SURFACE OF


CONCRETE).


FINISHED GRADE
J


FURNISH AND INSTALL CORROSION


RESISTANT (STAINLESS STEEL) JUNCTION


BOX AND EMBED IN TOP OF FOUNDATION


FOR CONCEALED WIRING POWER
CONNECTION TO SIGN LIGHTING FIXTURE.


TYPICAL FOR EACH CONCEALED WIRING
POWER CONNECTION TO A LIGHTING
FIXTURE. USE GEL-FILLED WEATHER


PROOF/ UNDERGROUND WIRE NUT/WIRE


CONNECTOR FOR SPLICE CONNECTIONS


WITHIN JUNCTION BOX (MFR: IDEAL


INDUSTRIES OR EQUAL).


SJ


TOP OF CONCRETE FOOTER SHALL BE


2" ABOVE THE TOP OF FINISHED SURFACE


(I.E. FINISHED GRAD + MULCH HEIGHT; FIELD


COORDINATE WITH LANDSCAPE CONTRACTOR


TO DETERMINE MULCH HEIGHT). PROVIDE SLOPE


TO TOP OF FOOTER TO DRAIN WATER.


2"


TYPE 'SJ' LIGHTING FIXTURE. REFER TO SITE


ELECTRICAL DRAWING E1.0 FOR ADDITIONAL


INSTALLATION REQUIREMENTS (TYP).


11'-0"L X 8"H X 8"W CONCRETE


FOUNDATION FOR LIGHTING FIXTURE


MOUNTING. (PROVIDE SLIGHT SLOPE


AT TOP OF FOUNDATION FOR


DRAINAGE) (PROVIDE CHAMFERED


EDGE AROUND TOP SURFACE OF


CONCRETE).


FINISHED GRADE
J J


FURNISH AND INSTALL CORROSION


RESISTANT (STAINLESS STEEL) JUNCTION


BOX AND EMBED IN TOP OF FOUNDATION
FOR CONCEALED WIRING POWER


CONNECTION TO SIGN LIGHTING FIXTURE.
TYPICAL FOR EACH CONCEALED WIRING


POWER CONNECTION TO A LIGHTING
FIXTURE. USE GEL-FILLED WEATHER


PROOF/ UNDERGROUND WIRE NUT/WIRE


CONNECTOR FOR SPLICE CONNECTIONS


WITHIN JUNCTION BOX (MFR: IDEAL


INDUSTRIES OR EQUAL).


SFSF


TOP OF CONCRETE FOOTER SHALL BE


2" ABOVE THE TOP OF FINISHED SURFACE


(I.E. FINISHED GRAD + MULCH HEIGHT; FIELD


COORDINATE WITH LANDSCAPE CONTRACTOR


TO DETERMINE MULCH HEIGHT). PROVIDE


SLOPE TO TOP OF FOOTER TO DRAIN WATER.
2'


2"


TYPE 'SF' LIGHTING FIXTURE. REFER TO SITE


ELECTRICAL DRAWING E1.0 FOR ADDITIONAL


INSTALLATION REQUIREMENTS (TYP).
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1" ROUNDED CHAMFER. SLOPE
TOP FROM CENTER TO EDGE


ANCHOR BOLTS FURNISHED BY
POLE MANUFACTURER.


COORDINATE BOLT SPACING PER
THE MANUFACTURERS WRITTEN


INSTRUCTIONS


CONCRETE FOUNDATION USE
SONOTUBE FOR FORM. 12"


BELOW GRADE. RUBBED
CONCRETE ABOVE GRADE


FINISHED GRADE OR
PAVEMENT


1/2" PVC CONDUIT


24" MINIMUM
RADIUS (TYP)


YELLOW, METAL BACKED
POLYETHYLENE TAPE


MARKED "ELECTRIC"


#6 BARE STRANDED COPPER
GROUND CABLE


EXOTHERMIC WELD


SCHEDULE 40 PVC
CONDUIT TO NEXT POLE


(3/4" MINIMUM)


3/4" X 8' COPPER CLAD
GROUND ROD


LEVELING NUTS WITH WASHERS. PROTECT NUTS
AND THREADS DURING CONCRETE POUR


SUB
GRADE


POLE GROUNDING LUG
OPPOSITE OF HANDHOLE


(TYPICAL) COIL EXCESS TO ALLOW
FUSES AND CONNECTORS TO BE


REMOVED THRU HANDHOLE


#10 GROUND AND NEUTRAL


#10 PHASE CONDUCTORS UP
TO LUMINAIRE (1 OR 2 CONDUCTORS)


TYPICAL WATERTIGHT IN LINE FUSE HOLDER WITH FUSE
SIZED PER MANUFACTURER RECOMMENDATIONS FOR
EACH PHASE CONDUCTOR


HANDHOLE WITH COVERPLATE


*    INCREASE POLE BASE SIZE TO


2'-0"Ø AND EMBEDMENT DEPTH BY
1'-0" IF ALLOWABLE SOIL BEARING
CAPACITY IS LESS THAN 3000 PSF


TRANSITION FROM PVC 
SCHEDULE 40 TO RIGID 
GALVANIZED STEEL CONDUIT 
FOR CONDUIT SLEEVES IN 
POLE BASE (TYP)


12"


12"


10"


10"


10-3/4"


3-3/4"


10"


3-3/4"


3" 3"


D


HDMI


TV


PROVIDE WIRING DEVICE(S) AS INDICATED ON THE 
PLANS* (I.E. INMATE CELLS ONLY REQUIRE A GFCI 
RECEPTACLE AS INDICATED ON PLANS UON)


* SEE PLANS
FOR LOCATION


CAM CYLINDER LOCK


REMOVABLE 14GA. WALL
FLANGE DOOR ASSEMBLY


PROVIDE WITH METALLIC DIVIDER
BETWEEN POWER AND COMMUNICATION WIRING DEVICES


NOTE: 304 STAINLESS STEEL


3x o 1-1/2"
THRU (2) WALLS


FLUSH BOX


IN SOME CASES, CIRCUITS FOR DEVICES IN
BOX ARE  CONNECTED/CONTROLLED BY


NOTES:


REVISE BOX SIZE AS NEEDED WHERE ONLY
(1) DEVICE IS REQUIRED (ISO/SEG CELLS
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SCALE: N.T.S.
1


OCCUPANCY SENSOR WIRING DETAIL
SCALE: N.T.S.


2
OCCUPANCY SENSOR AND EF CONTROL DIAGRAM


SCALE: N.T.S.
3


TYPICAL RECESSED FIXTURE MOUNTING DETAIL
SCALE: N.T.S.


5
FIXTURE BELOW GRATING MOUNTING DETAIL


SCALE: N.T.S.
6


POLE WIRING DETAIL


SCALE: N.T.S.
7


LIGHTING POLE FOUNDATION DETAIL


SCALE: N.T.S.
8


BAYONET FUSE CONNECTOR DETAIL


SCALE: N.T.S.
9


INSULATING LINK DETAIL


SCALE: N.T.S.
13


CUSTOM FLUSH MOUNTED LOCKABLE,
VANDAL-RESISTANT WALL CABINET DETAIL (FOR
RECEPTACLE)


SCALE: N.T.S.
12


DAYLIGHT HARVESTING CONTROL SCHEMATIC


SCALE: N.T.S.
10


SIGN LIGHTING EQUIPMENT PAD DETAIL - SIGNS


SCALE: N.T.S.
4


TYPICAL FLOOD LIGHT CONCRETE BASE DETAIL


SCALE: N.T.S.
15


ANTENNA CABLE 10 PORT ENTRANCE PANEL DETAIL
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SCALE: N.T.S.
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CONCRETE FOUNDATION FOR SECONDARY SIGN
LIGHTING


SCALE: N.T.S.
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CONCRETE FOUNDATION FOR MONUMENT SIGN
LIGHTING
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SCALE: N.T.S.
1


EXTERIOR LIGHTING WIRING DIAGRAM TC1


SCALE: N.T.S.
2


EXTERIOR LIGHTING WIRING DIAGRAM TC2


SCALE: N.T.S.
3


COMMUNICATIONS FURNITURE AND EQUIPMENT
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CONTRACTOR IS RESPONSIBLE TO CONFORM WITH APPLICABLE FEDERAL, STATE, AND LOCAL CODES AND REGULATIONS INCLUDING APPLICABLE 
ORDINANCES AND REFERENCED STANDARDS.


CONTRACTOR IS RESPONSIBLE TO FIELD VERIFY ALL DIMENSIONS AND EXISTING CONDITIONS PRIOR TO SUBMITTING A BID OR BEGINNING ANY WORK. 
CONDITIONS FOUND TO BE IN VARIANCE FROM THE INFORMATION IN THE DRAWINGS OR PROJECT MANUAL SHALL BE SUBMITTED TO THE ARCHITECT IN 
WRITING FOR CLARIFICATION.


KEYNOTES ARE MEANT AS A GENERAL GUIDE FOR TYPICAL LOCATIONS. CONTRACTOR TO PERFORM FULL EXTENT OF WORK REQUIRED TO ACCOMPLISH
DESIGN INTENT. THE ABSENCE OF A KEYNOTE DOES NOT ABSOLVE THE CONTRACTOR FROM PROVIDING THE FEATURE GRAPHICALLY INDICATED ON THE 
DRAWINGS.


SPECIFIC WORK ITEMS SHALL BE COORDINATED AND INTERFACED WITH ALL OTHER TRADES TO ALLOW FOR NEW CONSTRUCTION AND COMPLETE 
INSTALLATION AS REQUIRED TO ACCOMPLISH DESIGN INTENT.


REFER TO DRAWINGS OF EACH TRADE OR DISCIPLINE FOR ADDITIONAL GENERAL NOTES AND INFORMATION, INCLUDING CIVIL/SITE DEVELOPMENT,
ARCHITECTURAL, STRUCTURAL, MECHANICAL, PLUMBING, FIRE PROTECTION AND ELECTRICAL.


CONTRACTOR IS RESPONSIBLE FOR ALL WORK IDENTIFIED ON ALL DRAWINGS AND INFORMATION IN THE PROJECT MANUAL, AS A COMPLETE PROJECT. IT 
SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE THE SPECIFIC SCOPE OF WORK FOR ANY SUBCONTRACTORS FOR THIS PROJECT.


FIELD VERIFY ACTUAL LOCATIONS OF EXISTING UNDERGROUND UTILITIES, STRUCTURES, WATER LINES, STORM AND SANITARY LINES, GAS LINES, ELECTRICAL 
CONDUIT, AND OTHER UNDERGROUND UTILITIES PRIOR TO PERFORMING EARTHWORK, EXCAVATION, OR UTILITY WORK. ENGAGE THE SERVICES OF A
PRIVATE UTILITY LOCATE COMPANY IF NECESSARY TO COMPLETELY LOCATE EXISTING UNDERGROUND UTILITIES AND STRUCTURES.


LOCATION OF ALL TEMPORARY FACILITIES SHALL BE COORDINATED WITH OWNER AND ARCHITECT PRIOR TO MOBILIZATION ON-SITE, INCLUDING BUT NOT 
LIMITED TO TEMPORARY STAGING AREA, MATERIAL STORAGE AREA, ACCESS DRIVE(S), PARKING AREA, TOPSOIL STOCKPILE AREA, WASTE DISPOSAL AREA, 
FIELD OFFICES AND TEMPORARY FACILITIES, JOB SIGN, AND TEMPORARY FENCING.


CONTRACTOR IS RESPONSIBLE TO PROVIDE ALL MISCELLANEOUS BLOCKING REQUIRED FOR INSTALLATION OF ALL BUILDING COMPONENTS, INCLUDING BUT 
NOT LIMITED TO FURNISHINGS, FIXTURES, EQUIPMENT, HARDWARE, BRACKETS, AND OWNER-PROVIDED EQUIPMENT. CONTRACTOR SHALL COORDINATE 
SPECIFIC REQUIREMENTS ASSOCIATED WITH EACH TRADE AND WITH OWNER'S REPRESENTATIVE.


CONTRACTOR IS RESPONSIBLE TO PROVIDE ALL MISCELLANEOUS WOOD AND METAL TRIM, FLASHING, CLIP ANGLES, ANCHORS, SUPPORTS, AND CLOSURE 
TRIM REQUIRED TO PROVIDE A COMPLETE, UNIFORM, AND WEATHERTIGHT ASSEMBLY AS REQUIRED TO ACCOMPLISH THE DESIGN INTENT.


ALL EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH MANUFACTURER'S WRITTEN RECOMMENDATIONS. CONTRACTOR SHALL PROVIDE AND INSTALL 
ALL ACCESSORY COMPONENTS AS REQUIRED TO FULLY COMPLY WITH MANUFACTURER'S RECOMMENDATIONS.


A.


B.


C.


D.


E.


F.


G.


H.


I.


J.


K.


CONTRACTOR SHALL PROVIDE ACCESS DOORS IN ALL WALLS AND CEILINGS WHERE SERVICE OR ADJUSTMENT TO MECHANICAL, PLUMBING, FIRE PROTECTION OR ELECTRICAL 
ITEMS MAY BE REQUIRED.  ACCESS DOORS SHALL BE OF AN APPROPRIATE SIZE REQUIRED FOR EACH APPLICATION.  WHERE APPLICABLE, ACCESS DOORS SHALL MATCH THE 
FIRE RATING OF THE WALL ASSEMBLY.


WHERE DISCREPANCIES EXIST IN THE CONTRACT DOCUMENTS INCLUDING DISCREPANCIES BETWEEN DRAWINGS AND PROJECT MANUAL, CONTRACTOR SHALL REQUEST 
CLARIFICATION IN WRITING FROM ARCHITECT. THE CONTRACTOR SHALL NOT ASSUME ANY ITEM TAKES PRECEDENCE OVER THE OTHER. ANY ACTION THE CONTRACTOR MAKES 
PRIOR TO NOTIFICATION IN WRITING SHALL BE SOLELY AT THE CONTRACTOR'S RISK.


CONTRACTOR SHALL SEAL ALL PENETRATIONS IN EXTERIOR WALL AND ROOF ASSEMBLIES WITH APPROPRIATE JOINT SEALANT(S) AND FLASHING(S) TO MAINTAIN A 
WEATHERTIGHT AND AIRTIGHT BUILDING ENVELOPE.  ALL JOINTS AND PENETRATIONS SHALL BE SEALED, GASKETED, OR WEATHER-STRIPPED TO MINIMIZE AIR LEAKAGE, 
INCLUDING THE FOLLOWING:


1. JOINTS AROUND FENESTRATION AND DOOR FRAMES.
2. JUNCTIONS BETWEEN WALLS AND FOUNDATIONS, BETWEEN WALLS AT BUILDING CORNERS, BETWEEN WALLS AND FLOORS OR ROOFS,


           AND BETWEEN WALLS AND ROOF OR WALL PANELS.
3. OPENINGS AT PENETRATIONS OF UTILITY SERVICES THROUGH ROOFS, WALLS, AND FLOORS.
4. JOINTS, SEAMS, AND PENETRATIONS OF VAPOR RETARDERS.
5. ALL OTHER OPENINGS IN THE BUILDING ENVELOPE.


COORDINATE WITH OTHER CONSTRUCTION ACTIVITIES AND CONSTRUCTION SEQUENCING WITH OTHER PROJECT(S) AND WORK BEING PERFORMED CONCURRENTLY ON-SITE.


BUILDING ELEVATION 100'-0" EQUALS SITE ELEVATION 525'-0".


CONTRACTOR TO PROTECT ALL ITEMS WITHIN THE CONSTRUCTION LIMITS (INCLUDING SITE ELEMENTS) THAT ARE DESIGNATED TO REMAIN; ITEMS DAMAGED AS A RESULT OF 
WORK PERFORMED UNDER THIS CONTRACT SHALL BE REPAIRED OR REPLACED TO ORIGINAL CONDITION.


ALL PENETRATIONS AND JOINTS IN FIRE-RATED WALL ASSEMBLIES AND FLOOR/CEILING ASSEMBLIES SHALL BE SEALED WITH THE FIRESTOPPING SYSTEM OR FIRE-RESISTIVE 
JOINT SYSTEM WHICH IS THE MOST APPROPRIATE FOR THE SPECIFIC APPLICATION BASED ON THE TYPE OF ASSEMBLY AND TYPE OF PENETRATING ELEMENT. SYSTEMS SHALL 
BE U.L.-LISTED FOR EACH APPLICATION.


ALL VERTICAL FENESTRATION (OPERABLE AND FIXED GLAZED ASSEMBLIES) SHALL BE LABELED BY THE MANUFACTURER WITH U-FACTOR, SHGC RATING, SAFETY RATING, AND 
FIRE-RESISTANCE RATING, WHERE APPLICABLE.  WINDOWS AND DOORS SHALL BE CERTIFIED AS MEETING AIR LEAKAGE REQUIREMENTS PER NFRC 400.


THESE DRAWINGS SHALL NOT BE SCALED TO OBTAIN DIMENSIONS.  IF THE DIMENSIONS CANNOT BE DETERMINED BY THE INFORMATION GIVEN, CONTRACTOR SHALL REQUEST 
CLARIFICATION FROM THE ARCHITECT. ALL DIMENSIONS ARE TO FACE OF STUD, FACE OF CMU, OR FACE OF CONCRETE, UNLESS NOTED OTHERWISE. CEILING HEIGHT 
DIMENSIONS ARE FROM FINISHED FLOOR TO FACE OF FINISHED CEILING MATERIALS, UNLESS NOTED OTHERWISE.


CONTRACTOR IS RESPONSIBLE TO PROVIDE ALL NECESSARY DEWATERING ACTIVITIES AS PART OF THE BASE BID AMOUNT.


L.
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PLAN NOTES:


A. REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION AND S0.1 FOR ADDITIONAL STRUCTURAL 
GENERAL NOTES.


B. TOP OF FOOTING ELEVATION = 97'-0" U.N.O.
C. TOP OF SLAB ELEVATION = 100'-0" U.N.O.
D. TOP OF FOUNDATION WALL ELEVATION = 99'-4" U.N.O.
E. TOP OF COLUMN PIER ELEVATION = 99'-0" U.N.O.
F. SLAB-ON-GRADE SHALL BE 4" THICK CONCRETE U.N.O.
G. AT SHOWER DRAINS, SLOPE SLABS AT 1/4" PER FOOT 


TOWARDS DRAIN. REFERENCE ARCHITECTURAL AND 
PLUMBING DRAWINGS FOR SHOWER LOCATIONS.


  
SLOPE


100'-0"


100'-0"
TOP OF FLAT SLAB ELEVATION


SLAB SLOPE DIRECTION


SLAB ELEVATION ALONG A LINE OR AT A POINT


FLOOR DRAIN OR CLEANOUT LOCATION, SEE 
PLUMBING DRAWINGS. SET FLOOR DRAINS 
1/2" BELOW FFE.


THICKENED SLAB UNDER CMU WALL, SEE 
DETAIL 8 & 9/S3.0


F# FOOTING MARK, SEE SCHEDULE ON S1.0


INDICATES APPROXIMATE LOCATION OF SLAB 
CONTROL/CONSTRUCTION JOINT. 


CJ


LEGEND:


OR TRENCH DRAIN, SEE DETAIL 15/S3.0


T
D


TD


HIGH DENSITY STORAGE SYSTEM, SEE 13/S3.0


FLOOR SINK OR DETOX TOILET, SEE 
PLUMBING DRAWINGS


OR


INDICATES RECESSED SLAB LOCATION, SEE 
DETAIL 12/S3.0. COORDINATE FINAL SIZE 
AND LOCATION WITH FREEZER SUPPLIER


LOAD BEARING CMU WALL, SEE DETAIL 
5/S3.2. REINFORCE WITH #4 AT 8" O.C.


INTERIOR PRECAST WALL, SEE DETAIL 
4/S3.2. 


EXTERIOR PRECAST WALL, SEE DETAILS 
6/S3.2 AND 7/S3.2. 
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SCALE:  1/8" = 1'-0"
1


FOUNDATION PLAN UNIT B
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PLAN NOTES:


A. REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION AND S0.1 FOR ADDITIONAL STRUCTURAL 
GENERAL NOTES.


B. TOP OF BEAM ELEVATION = 112'-0" U.N.O.
C. FINAL CFT SPACING SHALL BE AS REQUIRED BY CFT 


DELEGATED DESIGN, NOT TO EXCEED 5'-0" O.C. MAX.


U
N
IT


 A


U
N
IT


 B


U
N


IT
 B


U
N


IT
 C


U
N


IT
 A


U
N


IT
 C


A


A


C


C


E


E


F


F


G


G


H


H


I


I


J


J


L


L


M


M


R


R


T


T


1 1


2 2


6 6


7 7


11 11


10 10


13 13


N


N


S


S


O


O


P


P


Q


Q


5 5


8 8


B


B


D


D


S2.0


1


S2.0


3


S2.1


2


S2.1


1


9 9


3 3


12 12


K


K


0.1 0.1


4 4
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DA
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D1D1


D2D2


HIGHLIGHTED AREA DENOTES 
ADDITIONAL 5 PSF DEAD LOAD TO BE 
APPLIED TO CFT ROOF BOTTOM CHORD


A3


8 PC


  
SLOPE


100'-0"


100'-0"
TOP OF FLAT SLAB ELEVATION


SLAB SLOPE DIRECTION


SLAB ELEVATION ALONG A LINE OR AT A POINT


SPAN OF 8" HOLLOWCORE PRECAST 
CONCRETE SLAB


MD SPAN OF 1.5B20 WIDE RIB METAL ROOF DECK 
WITH #12 TEK SCREW SUPPORT FASTENERS 
AT 36/4 PATTERN AND (4) #10 TEK SCREW 
SIDELAP FASTENERS


MOMENT CONNECTION, SEE 13/S5.0


INDICATES OPENING, COODINATE SIZE AND 
LOCATION. PROVIDE FRAMING PER 10/S5.0 IN 
METAL ROOF


W18x76 (10)


BEAM REACTION
A = REQUIRED AXIAL LOAD IN ADDITION 


TO BEAM REACTION SHEAR FORCE.


119'-9 1/2"


TOP OF BEAM 
ELEVATION


15K


BEAM SIZE


INDICATES BRACED 
FRAME.  SEE FRAMING  


ELEVATIONS


15K


LEGEND:


CD1


SPAN OF 4" ELEVATED CONCRETE SLAB 
COMPRISED OF 1 1/2" DEEP 20 GA. 
COMPOSITE STEEL DECK WITH 2 1/2" 
CONCRETE ABOVE RIBS (4" TOTAL 
THICKNESS). CONCRETE SHALL BE 
REINFORCED WITH #5 AT 12" ON CENTER 
EACH WAY SET 1 1/2" FROM TOP OF SLAB. 5/8" 
PUDDLE WELD SUPPORT FASTENERS AT 36/4 
PATTERN AND 3 WELDED SIDELAP 
FASTENERS.


CD2 SPAN OF 5" ELEVATED CONCRETE SLAB WITH 
#4 AT 12" ON CENTER EACH WAY.


ADDITIONAL ROOF LOAD OF 25 PSF 
ASSOCIATED WITH SOLAR PANELS


CANTILEVER MOMENT CONNECTION, SEE 
13/S5.0


CD3 SPAN OF 5" ELEVATED CONCRETE SLAB WITH 
#4 AT 10" ON CENTER EACH WAY.


LOAD BEARING CMU WALL. REINFORCE 
WITH #4 AT 8" O.C.


PRECAST WALL
OR


OR


NUMBER 
OF STUDS


PRECAST WALL BEARING LINE FOR CFT 
ROOF TRUSSES


CD4 SPAN OF 8" ELEVATED CONCRETE SLAB WITH 
#4 AT 12" ON CENTER EACH WAY.


COLD-FORMED STEEL ROOF TRUSS NOTES:


1. ALL COLD-FORMED STEEL TRUSSES (CFT) SHALL MEET THE MINIMUM SECTION REQUIREMENTS NOTED ON SHEET S0.1.
2. ALL CFT MEMBERS SHALL BE IN ACCORDANCE WITH ASTM A653, GRADE 50 AND BE G90 GALVANIZED.
3. THE CFT SYSTEM DELEGATED DESIGN SHALL BE DESIGNED BY A SPECIALTY STRUCTURAL ENGINEER LICENSED IN THE STATE OF INDIANA WHO HAS COMPLETED AT LEAST 5 PROJECTS LOCATED IN THE STATE OF INDIANA IN THE PAST 5 


YEARS.
4. THE CFT SYSTEM SHALL BE DESIGNED FOR THE FOLLOWING MINIMUM LOADS:


TOP CHORD DEAD LOAD 15 PSF (+ SUPPLEMENTAL LOAD ADDED FOR SOLAR PANELS INDICATED ON SHEET S1.2C)
BOTTOM CHORD DEAD LOAD 10 PSF (+ SUPPLEMENTAL LOAD ADDED FOR MECHANICAL, ELECTRICAL, PLUMBING, SECURITY ELECTRONICS AND FIRE PROTECTION INDICATED ON THIS OVERALL PLAN)
TOP CHORD LIVE ROOF LOAD 20 PSF
BOTTOM CHORD LIVE LOAD 10 PSF (UNINHABITABLE TRUSS SPACE)
TOP CHORD SNOW LOAD 22 PSF (+ APPLICABLE UNBALANCED DRIFT AND SLIDING SNOW LOADS), REFER TO 2/S7.0
TOP CHORD COMPONENT AND CLADDING
WIND LOAD (ASCE7 LOAD AREAS), REFER TO 1/S7.0


5. REFERENCE SECTIONS AND DETAILS FOR REQUIRED DRAG STRUT AND CFT SYSTEM LATERAL BLOCKING BETWEEN TRUSSES.
6. THE CFT SYSTEM SHALL BE DESIGNED SUCH THAT ALL NECESSARY PERMANENT BRACING IS PROVIDED AND DESIGNED.
7. THE CFT SYSTEM SHALL BE DESIGNED IN ACCORDANCE WITH THE FOLLOWING LOAD COMBINATIONS OF SNOW LOADS, DRIFTING, UNBALANCED SNOW AND SLIDING SNOW AS WELL AS WIND LOAD COMBINATIONS TOWARDS AND AWAY FROM 


THE ROOF AND GABLE END WALL SURFACES, PRODUCING THE LARGEST FORCE AND STRESS IN A PARTICULAR COMPONENT OF THE CFT:


DL
DL + SL
DL + LLr
DL + 0.6WL
DL + 0.45WL + 0.75SL
DL + 0.45WL + 0.75 LLr
0.6DL + 0.6WL


8. ALL CFT STANDARD, HIP, VALLEY, JACK, AND OTHER MISCELLANEOUS TRUSSES AND SUPPLEMENTAL ROOF FRAMING NOT SHOWN SHALL BE DESIGNED AND PROVIDED BY THE TRUSS MANUFACTURER AND CONTRACTOR.
9. THE TRUSS MANUFACTURER AND CONTRACTOR SHALL BE RESPONSIBLE FOR FINAL TRUSS LAYOUT REQUIRED BY THEIR DELEGATED DESIGNER TO MEET DESIGN CRITERIA WITH SHOP DRAWING REVIEW BY THE STRUCTURAL ENGINEER OF 


RECORD.
10. SECTIONS, DETAILS AND SUCH DEPICTING WEB LAYOUT ARE DIAGRAMMATIC. FINAL LAYOUT AND CONFIGURATION OF TRUSS WEBS IS THE RESPONSIBILITY OF THE TRUSS MANUFACTURER AND CONTRACTOR WHILE MEETING DESIGN.
11. TYPICAL CFT TRUSS AND FRAMING SYSTEM SPACING SHALL NOT EXCEED 5'-0".
12. TRUSS SYSTEM SHALL PROVIDE FOR A MINIMUM BEARING OF 1 1/2" FOR STEEL ROOF DECK.
13. COLD-FORMED STEEL TRUSS DESIGN SHALL ACCOMMODATE FIRE PROTECTION PIPING AND HANGER LOCATIONS. COORDINATE WITH FIRE PROTECTION SYSTEM DESIGN. THE TRUSS BOTTOM CHORD MINIMUM DEAD LOAD SPECIFIED ABOVE 


IN NOTE 4, EQUAL TO 10 PSF, PROVIDED 2 PSF OF FIRE SPRINKLER LOADING. 
14. CONTRACTOR TO COORDINATE COLD-FORMED STEEL TRUSSES WITH THE ROUTING AND HANGER/SUPPORTS OF ALL MECHANICAL, ELECTRICAL, PLUMBING, SECURITY ELECTRONICS AND FIRE PROTECTION THROUGH BIM COORDINATION 


MODELING PRIOR TO ANY FABRICATION. ROUTING OF TRADES ELEMENTS SHOWN ON PLANS AND ANY TRUSS WEBS SHOWN IN BUILDING SECTIONS ARE DIAGRAMMATIC AND MUST BE COORDINATED WITH COLD-FORMED STEEL TRUSS 
SUPPLIER AND THEIR STRUCTURAL TRUSS ELEMENT REQUIREMENTS. TRADES TO PROVIDE HANGING LOADS TO TRUSS DELEGATED DESIGNER, MODIFICATION OF HANGER/SUPPORTS FOR TRADES INCLUDE BUT IS NOT LIMITED TO 
ADJUSTING SPACING OF HANGERS/SUPPORTS AND/OR ADJUSTING SUPPORTS TO EXTEND TO ADJACENT WALL SURFACES. THIS SHALL BE DONE AT NO ADDITIONAL COST TO THE OWNER.
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SCALE:  1/16" = 1'-0"
1


MEZZANINE & LOW ROOF FRAMING PLAN
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SLOPE


100'-0"


100'-0"
TOP OF FLAT SLAB ELEVATION


SLAB SLOPE DIRECTION


SLAB ELEVATION ALONG A LINE OR AT A POINT


SPAN OF 8" HOLLOWCORE PRECAST 
CONCRETE SLAB


MD SPAN OF 1.5B20 WIDE RIB METAL ROOF DECK 
WITH #12 TEK SCREW SUPPORT FASTENERS 
AT 36/4 PATTERN AND (4) #10 TEK SCREW 
SIDELAP FASTENERS


MOMENT CONNECTION, SEE 13/S5.0


INDICATES OPENING, COODINATE SIZE AND 
LOCATION. PROVIDE FRAMING PER 10/S5.0 IN 
METAL ROOF


W18x76 (10)


BEAM REACTION
A = REQUIRED AXIAL LOAD IN ADDITION 


TO BEAM REACTION SHEAR FORCE.


119'-9 1/2"


TOP OF BEAM 
ELEVATION


15K


BEAM SIZE


INDICATES BRACED 
FRAME.  SEE FRAMING  


ELEVATIONS


15K


LEGEND:


CD1


SPAN OF 4" ELEVATED CONCRETE SLAB 
COMPRISED OF 1 1/2" DEEP 20 GA. 
COMPOSITE STEEL DECK WITH 2 1/2" 
CONCRETE ABOVE RIBS (4" TOTAL 
THICKNESS). CONCRETE SHALL BE 
REINFORCED WITH #5 AT 12" ON CENTER 
EACH WAY SET 1 1/2" FROM TOP OF SLAB. 5/8" 
PUDDLE WELD SUPPORT FASTENERS AT 36/4 
PATTERN AND 3 WELDED SIDELAP 
FASTENERS.


CD2 SPAN OF 5" ELEVATED CONCRETE SLAB WITH 
#4 AT 12" ON CENTER EACH WAY.


ADDITIONAL ROOF LOAD OF 25 PSF 
ASSOCIATED WITH SOLAR PANELS


CANTILEVER MOMENT CONNECTION, SEE 
13/S5.0


CD3 SPAN OF 5" ELEVATED CONCRETE SLAB WITH 
#4 AT 10" ON CENTER EACH WAY.


LOAD BEARING CMU WALL. REINFORCE 
WITH #4 AT 8" O.C.


PRECAST WALL
OR


OR


NUMBER 
OF STUDS


PRECAST WALL BEARING LINE FOR CFT 
ROOF TRUSSES


CD4 SPAN OF 8" ELEVATED CONCRETE SLAB WITH 
#4 AT 12" ON CENTER EACH WAY.


PLAN NOTES:


A. REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION AND S0.1 FOR ADDITIONAL STRUCTURAL 
GENERAL NOTES.


B. TOP OF BEAM ELEVATION = 112'-0" U.N.O.
C. FINAL CFT SPACING SHALL BE AS REQUIRED BY CFT 


DELEGATED DESIGN, NOT TO EXCEED 5'-0" O.C. MAX.
D. REFER TO S1.1 FOR COLD-FORMED STEEL ROOF TRUSS 


NOTES.
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TOP OF FLAT SLAB ELEVATION


SLAB SLOPE DIRECTION


SLAB ELEVATION ALONG A LINE OR AT A POINT


SPAN OF 8" HOLLOWCORE PRECAST 
CONCRETE SLAB


MD SPAN OF 1.5B20 WIDE RIB METAL ROOF DECK 
WITH #12 TEK SCREW SUPPORT FASTENERS 
AT 36/4 PATTERN AND (4) #10 TEK SCREW 
SIDELAP FASTENERS


MOMENT CONNECTION, SEE 13/S5.0


INDICATES OPENING, COODINATE SIZE AND 
LOCATION. PROVIDE FRAMING PER 10/S5.0 IN 
METAL ROOF


W18x76 (10)


BEAM REACTION
A = REQUIRED AXIAL LOAD IN ADDITION 


TO BEAM REACTION SHEAR FORCE.


119'-9 1/2"


TOP OF BEAM 
ELEVATION


15K


BEAM SIZE


INDICATES BRACED 
FRAME.  SEE FRAMING  


ELEVATIONS


15K


LEGEND:


CD1


SPAN OF 4" ELEVATED CONCRETE SLAB 
COMPRISED OF 1 1/2" DEEP 20 GA. 
COMPOSITE STEEL DECK WITH 2 1/2" 
CONCRETE ABOVE RIBS (4" TOTAL 
THICKNESS). CONCRETE SHALL BE 
REINFORCED WITH #5 AT 12" ON CENTER 
EACH WAY SET 1 1/2" FROM TOP OF SLAB. 5/8" 
PUDDLE WELD SUPPORT FASTENERS AT 36/4 
PATTERN AND 3 WELDED SIDELAP 
FASTENERS.


CD2 SPAN OF 5" ELEVATED CONCRETE SLAB WITH 
#4 AT 12" ON CENTER EACH WAY.


ADDITIONAL ROOF LOAD OF 25 PSF 
ASSOCIATED WITH SOLAR PANELS


CANTILEVER MOMENT CONNECTION, SEE 
13/S5.0


CD3 SPAN OF 5" ELEVATED CONCRETE SLAB WITH 
#4 AT 10" ON CENTER EACH WAY.


LOAD BEARING CMU WALL. REINFORCE 
WITH #4 AT 8" O.C.


PRECAST WALL
OR


OR


NUMBER 
OF STUDS


PRECAST WALL BEARING LINE FOR CFT 
ROOF TRUSSES


CD4 SPAN OF 8" ELEVATED CONCRETE SLAB WITH 
#4 AT 12" ON CENTER EACH WAY.


PLAN NOTES:


A. REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION AND S0.1 FOR ADDITIONAL STRUCTURAL 
GENERAL NOTES.


B. TOP OF BEAM ELEVATION = 111'-0" U.N.O.
C. BEAM SPACING SHALL BE 5'-0" O.C. MAX. U.N.O.


PLAN
NORTH


KEYPLAN


UNIT B


UNIT  A


UNIT C


D
L
Z


 I
N


D
IA


N
A


, 
L
L
C


P
R


O
J


E
C


T
 N


U
M


B
E


R


D
A


T
E


:


A
P


P
R


V
'D


:


D
E


S
IG


N
E


D
:


D
R


A
W


N
:


C
H


K
'D


:


DRAWING NUMBER


2
/1


7
/2


0
2
2
 1


1
:0


5
:3


4
 A


M


C
:\
R


e
v
it
B


a
c
k
u
p


s
\2


0
2
0


\2
0
6


3
-1


0
4
8


-9
0
 S


u
lli


v
a
n
 C


o
u
n


ty
 J


a
il 


- 
S


tr
u
c
t_


k
ja


c
k
o


w
s
k
iH


3
Y


G
V


.r
v
t


S
U


L
L
IV


A
N


 C
O


U
N


T
Y


 S
H


E
R


IF
F


'S
 O


F
F


IC
E


A
N


D
 C


O
R


R
E


C
T


IO
N


A
L
 F


A
C


IL
IT


Y


2
0


6
3
-1


0
4


8
-9


0


K
J
J


E
G


A


E
G


A


D
E


C
E


M
B


E
R


 2
0


, 
2


0
2


1


K
J
J


M
E


Z
Z


A
N


IN
E


 &
 L


O
W


 R
O


O
F


 F
R


A
M


IN
G


 P
LA


N
 -


U
N


IT
 C


S1.1C
STRUCTURAL


2
3


5
7


 N
O


R
T


H
 S


E
C


T
IO


N
 S


T
R


E
E


T
  


  
S


U
L


L
IV


A
N


, 
IN


D
IA


N
A


 4
7


8
8


2


SCALE:  1/8" = 1'-0"
1


MEZZANINE & LOW ROOF FRAMING PLAN UNIT C


0 4' - 0" 8' - 0" 16' - 0"


SCALE: 1/8" = 1'-0"


A2


A3


N
O


.
R


E
V


IS
IO


N
D


A
T


E


A
1


A
D


D
E


N
D


U
M


 1
0


1
/2


0
/2


2


A
2


A
D


D
E


N
D


U
M


 2
0


2
/0


2
/2


2


A
3


A
D


D
E


N
D


U
M


 3
0


2
/1


6
/2


2





		Sheets

		S1.1 - OVERALL MEZZANINE & LOW ROOF FRAMING PLAN

		S1.1B - MEZZANINE & LOW ROOF FRAMING PLAN - UNIT B

		S1.1C - MEZZANINE & LOW ROOF FRAMING PLAN - UNIT C

		S2.0 - ENLARGED FRAMING PLANS - 1

		S2.1 - ENLARGED FRAMING PLANS - 2








U
N


IT
 B


U
N


IT
 C


U
N


IT
 A


U
N


IT
 C


UNIT A


UNIT B


L


L


M


M


R


R


T


T


1 1


2 2


6 6


7 7


11 11


10 10


13 13


N


N


S


S


21' - 5 1/4" 2' - 11" 5' - 8 3/4" 14' - 4" 5' - 8 5/8" 3' - 3" 21' - 6 3/8"


O


O


P


P


Q


Q


5 5


8 8


S2.0


2


MD


W24X76 W24X76 W24X76


W24X76W24X76 W24X76 W24X76 W24X76


W24X76W24X76


MD MD


MD


MD


MD


MD MD MD


MD MD MD


9 9


3 3


2
' 
- 


8
"


1
4


' 
- 


8
"


1
1


' -
 1


0
 1


/2
"


4
' 
- 


1
 1


/2
"


8
' 
- 


8
"


4
' 
- 


1
 1


/2
"


3
' 
- 


1
0


 1
/2


"
1


6
' 
- 


4
"


8
' 
- 


7
"


2
4


' 
- 


0
"


9
8


' -
 1


1
"


3
3


' 
- 


4
"


8
' 
- 


8
"


3
2


' -
 1


1
"


2
4


' 
- 


0
"


74' - 11"


12 12


4 4


S6.1


F
R


A
M


E
 L


5


S5.4


22' - 3" 35' - 9" 24' - 4 1/4" 25' - 9 3/8" 24' - 4 3/8" 35' - 9"


14' - 4"


W18X35


W18X35


S2.1


4


6


S5.4


5


S5.4


RIDGELINE


8


S5.4


13


S5.3


10


S5.3


T
8


T
8


T
7


T
7


T
7


T
8


T
1
0


T
1
0


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


T
8


W
2
1
X


4
8


W
2
1
X


4
8


2
0


' 
- 


0
"


8
' 
- 


6
"


7
' 
- 


6
"


2
0


' 
- 


0
"


3
3


' 
- 


4
"


3
3


' 
- 


4
"


8
' 
- 


8
"


3
2


' -
 1


1
"


2
3


' 
- 


9
"


36' - 4"


3
3


' 
- 


4
"


3
3


' 
- 


4
"


8
' 
- 


8
"


3
2


' -
 1


1
"


2
3


' 
- 


9
"


2
3


' 
- 


9
"


2
0


' 
- 


3
"


3
4


' 
- 


0
"


2
0


' 
- 


8
"


3
3


' 
- 


4
"


CONTROL ROOM 
SUPPORT FRAME


22' - 3" 35' - 9"


58' - 0"


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W18X35


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


8
 E


Q
. 


S
P


A
C


E
S


 =
  
3


2
' -


 0
"


5
 E


Q
. 


S
P


A
C


E
S


 =
  
2


0
' -


 0
"


3
 E


Q
. 


S
P


A
C


E
S


 =
  
1


3
' -


 8
"


3
 E


Q
. 


S
P


A
C


E
S


 =
  
1


4
' -


 0
"


4
 E


Q
. 


S
P


A
C


E
S


 =
  
1


6
' -


 0
"


9
 E


Q
. 


S
P


A
C


E
S


 =
  
3


5
' -


 8
"


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W12X16


W
1
2
X


2
6


W
1
2
X


2
6


T
8


CFS DRAG BRACING 
BETWEEN TRUSSES 
FROM BOTTOM OF 
DECK TO TOP OF 
STEEL BEAM


7" 5' - 0" 3' - 10" 3' - 9" 3' - 9" 3' - 9" 3' - 11" 3' - 1" 3' - 2" 5' - 0" 5' - 0" 2' - 10"2' - 10" 5' - 0" 5' - 0" 4' - 0" 4' - 0" 4' - 0" 5' - 0" 5' - 0" 3' - 6" 3' - 6" 3' - 6" 5' - 0" 5' - 0" 3' - 4" 3' - 4" 5' - 0" 5' - 0" 4' - 3 3/4"4' - 4 1/4" 4' - 3" 4' - 4" 4' - 4" 4' - 4" 4' - 0" 5"


7


S5.3


7


S5.3


7


S5.3


7


S5.3


7


S5.3


7


S5.3


7


S5.3


SIM 7


S5.3


SIM 7


S5.3


SIM


7


S5.3


SIM


7


S5.3


SIM


A1


15


S5.4


14


S5.4


14


S5.4


15


S5.4


15


S5.4


15


S5.4


16


S5.4


H
S


S
6
X


6
X


3
/8


1
2


0
' -


 0
"


H
S


S
6
X


6
X


3
/8


1
2
0
' -


 0
"


HSS6X6X3/8


120' - 0"


HSS6X6X3/8


120' - 0"


HSS6X6X3/8


120' - 0"


H
S


S
6
X


6
X


3
/8


1
2


0
' -


 0
"


H
S


S
6
X


6
X


3
/8


1
2


0
' -  0


"


H
S


S
6
X


6
X


3
/8


1
2


0
' - 0


"


HSS6X6X3/8
120' - 0"


HSS6X6X3/8


120' - 0"


HSS6X6X3/8


120' - 0"


H
S


S
6
X


6
X


3
/8


1
2
0
' -


 0
"


A1


18


S5.3


18


S5.3


16


S5.4


CFT BEARING EL. 118'-0" 
THIS WALL LINE


CFT BEARING EL. 118'-0" 
THIS WALL LINE


A2


CFT 
BEARING 
EL. 123'-6" 
THIS BEAM 
LINE


A2


CFT 
BEARING 
EL. 123'-6" 
THIS BEAM 
LINE


A2


CFT BEARING EL. 123'-6" 
THIS WALL LINE


CFT BEARING EL. 125'-6" 
THIS WALL LINE


CFT BEARING EL. 125'-6" 
THIS WALL LINE


A2


A2


CFT BEARING EL. 123'-6" 
THIS WALL LINE


A2


2


S1.2C


2


S1.2C


2


S1.2C 2


S1.2C


3


S1.2C


3


S1.2C


5


S1.2C


4


S1.2C


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


T/WALL EL. 120' - 0"


A3


A3


A3


A3


S1.2C


6


S1.2C


6
SIM


S1.2C


6


SIM


SIM
S1.2C


6


S1.2C


6 SIM


S1.2C


6


S1.2C


6


S1.2C


6


S1.2C


6S1.2C


6 SIM
SIM SIM


SIM


SIM


PLAN NOTES:
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INFORMATION AND S0.1 FOR ADDITIONAL STRUCTURAL 
GENERAL NOTES.


B. UNIT C TOP OF STEEL ELEVATION = 123'-6" U.N.O.
C. FINAL CFT SPACING SHALL BE AS REQUIRED BY CFT 


DELEGATED DESIGN, NOT TO EXCEED 5'-0" O.C. MAX.
D. REFER TO S1.1 FOR COLD-FORMED STEEL ROOF TRUSS 


NOTES AND ADDED DEAD LOAD TO BE APPLIED TO CFT 
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CONCRETE SLAB


MD SPAN OF 1.5B20 WIDE RIB METAL ROOF DECK 
WITH #12 TEK SCREW SUPPORT FASTENERS 
AT 36/4 PATTERN AND (4) #10 TEK SCREW 
SIDELAP FASTENERS


MOMENT CONNECTION, SEE 13/S5.0


INDICATES OPENING, COODINATE SIZE AND 
LOCATION. PROVIDE FRAMING PER 10/S5.0 IN 
METAL ROOF
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BEAM REACTION
A = REQUIRED AXIAL LOAD IN ADDITION 


TO BEAM REACTION SHEAR FORCE.
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INDICATES BRACED 
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TOP OF FLAT SLAB ELEVATION


SLAB SLOPE DIRECTION


SLAB ELEVATION ALONG A LINE OR AT A POINT


MASONRY LINTEL, 8" TALL BOND BEAM W/ 2-#5


STEEL LINTEL W/ 3/8" BOTTOM PLATE, SEE 
SCHEDULE


SPAN OF 8" HOLLOWCORE PRECAST 
CONCRETE SLAB


MD
SPAN OF 1.5B20 WIDE RIB METAL ROOF DECK 
WITH #12 TEK SCREW SUPPORT FASTENERS 
AT 36/4 PATTERN AND 4 #10 TEK SCREW 
SIDELAP FASTENERS


MOMENT CONNECTION, SEE 13/S5.0


INDICATES OPENING, COODINATE SIZE AND 
LOCATION. PROVIDE FRAMING PER: 10/S5.0 IN 
COMPOSITE FLOOR SLAB, 11/S5.0 IN SLAB ON 
METAL DECK, 2/S5.1 IN STEEL ROOF DECK.
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BEAM REACTION
A = REQUIRED AXIAL LOAD IN ADDITION 


TO BEAM REACTION SHEAR FORCE.
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TOP OF BEAM 
ELEVATION


15K


BEAM SIZE


INDICATES BRACED 
FRAME.  SEE FRAMING  
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LEGEND:


CD1


SPAN OF 4" SUSPENDED CONCRETE SLAB 
COMPRISED OF 1 1/2" DEEP 20 GA. 
COMPOSITE STEEL DECK WITH 2 1/2" 
CONCRETE ABOVE RIBS (4" TOTAL 
THICKNESS). CONCRETE SHALL BE 
REINFORCED WITH #5 AT 12" ON CENTER 
EACH WAY SET 1 1/2" FROM TOP OF SLAB. 5/8" 
PUDDLE WELD SUPPORT FASTENERS AT 36/4 
PATTERN AND 3 WELDED SIDELAP 
FASTENERS.


CD2 SPAN OF 8" SUSPENDED CONCRETE SLAB 
WITH #4 AT 10" ON CENTER EACH WAY, TOP 
AND BOTTOM.


LOAD BEARING/SHEAR CMU WALL, 
REINFORCE WITH #4 AT 8" O.C.


PRECAST WALL
OR


OR


NUMBER 
OF STUDS


LOAD BEARING/SHEAR CMU WALL BELOW, 
REINFORCE WITH #4 AT 8" O.C.


CANTILEVER MOMENT CONNECTION, SEE 
13/S5.0


CD4 SPAN OF 8" SUSPENDED CONCRETE SLAB 
WITH #4 AT 12" ON CENTER EACH WAY, TOP 
AND BOTTOM.
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PLAN NOTES:


A. REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION AND S0.1 FOR ADDITIONAL STRUCTURAL 
GENERAL NOTES.


B. REFER TO S1.1 FOR COLD-FORMED STEEL TRUSSES 
NOTES.
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NOTE:
IN ALTERNATE LAYOUT, REMOVE CONCRETE 
MEZZANINE AND COLUMN BELOW. MEZZANINE AND 
CELLS TO BE REPLACED WITH MODULAR STEEL 
CELLS BY DELEGATED DESIGN.
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1 1


NOTE:
IN ALTERNATE LAYOUT, REMOVE CONCRETE 
MEZZANINE AND BEAMS. MEZZANINE AND CELLS TO 
BE REPLACED WITH MODULAR STEEL CELLS BY 
DELEGATED DESIGN.
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SLOPE


100'-0"


100'-0"


ML1


SL1


TOP OF FLAT SLAB ELEVATION


SLAB SLOPE DIRECTION


SLAB ELEVATION ALONG A LINE OR AT A POINT


MASONRY LINTEL, 8" TALL BOND BEAM W/ 2-#5


STEEL LINTEL W/ 3/8" BOTTOM PLATE, SEE 
SCHEDULE


SPAN OF 8" HOLLOWCORE PRECAST 
CONCRETE SLAB


MD
SPAN OF 1.5B20 WIDE RIB METAL ROOF DECK 
WITH #12 TEK SCREW SUPPORT FASTENERS 
AT 36/4 PATTERN AND 4 #10 TEK SCREW 
SIDELAP FASTENERS


MOMENT CONNECTION, SEE 13/S5.0


INDICATES OPENING, COODINATE SIZE AND 
LOCATION. PROVIDE FRAMING PER: 10/S5.0 IN 
COMPOSITE FLOOR SLAB, 11/S5.0 IN SLAB ON 
METAL DECK, 2/S5.1 IN STEEL ROOF DECK.


W18x76 (10)


BEAM REACTION
A = REQUIRED AXIAL LOAD IN ADDITION 


TO BEAM REACTION SHEAR FORCE.


119'-9 1/2"


TOP OF BEAM 
ELEVATION


15K


BEAM SIZE


INDICATES BRACED 
FRAME.  SEE FRAMING  


ELEVATIONS


15K


LEGEND:


CD1


SPAN OF 4" SUSPENDED CONCRETE SLAB 
COMPRISED OF 1 1/2" DEEP 20 GA. 
COMPOSITE STEEL DECK WITH 2 1/2" 
CONCRETE ABOVE RIBS (4" TOTAL 
THICKNESS). CONCRETE SHALL BE 
REINFORCED WITH #5 AT 12" ON CENTER 
EACH WAY SET 1 1/2" FROM TOP OF SLAB. 5/8" 
PUDDLE WELD SUPPORT FASTENERS AT 36/4 
PATTERN AND 3 WELDED SIDELAP 
FASTENERS.


CD2 SPAN OF 8" SUSPENDED CONCRETE SLAB 
WITH #4 AT 10" ON CENTER EACH WAY, TOP 
AND BOTTOM.


LOAD BEARING/SHEAR CMU WALL, 
REINFORCE WITH #4 AT 8" O.C.


PRECAST WALL
OR


OR


NUMBER 
OF STUDS


LOAD BEARING/SHEAR CMU WALL BELOW, 
REINFORCE WITH #4 AT 8" O.C.


CANTILEVER MOMENT CONNECTION, SEE 
13/S5.0


CD4 SPAN OF 8" SUSPENDED CONCRETE SLAB 
WITH #4 AT 12" ON CENTER EACH WAY, TOP 
AND BOTTOM.


PLAN NOTES:


A. REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION AND S0.1 FOR ADDITIONAL STRUCTURAL 
GENERAL NOTES.


B. REFER TO S1.1 FOR COLD-FORMED STEEL TRUSSES 
NOTES.
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SCALE:  1/4" = 1'-0"
1


MAIN ENTRANCE VESTIBULE ROOF ENLARGED


FRAMING PLAN


NORTH


SCALE:  1/4" = 1'-0"
2


EMPLOYEE ENTRANCE VESTIBULE ROOF ENLARGED


FRAMING PLAN


NORTH


SCALE:  1/4" = 1'-0"
3


LOADING DOCK ENLARGED FRAMING PLAN


NORTH


SCALE:  1/4" = 1'-0"
4


PROGRAM ROOM DORMER ENLARGED FRAMING
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NORTH
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DAYROOM D ALTERNATE FOUNDATION PLAN
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CONCRETE COVER REQUIREMENTS


CONCRETE CAST AGAINST AND 
PERMANENTLY EXPOSED TO EARTH


3"


CONCRETE EXPOSED TO EARTH,
OR WEATHER


2"


CONCRETE NOT EXPOSED TO WEATHER 
OR IN CONTACT WITH GROUND:


SLABS, WALLS, JOISTS
BEAMS & COLUMNS


1"
1 1/2"


BAR SIZE


#3


#4


#5


#6


#7


#8


#9


4000 PSI CONCRETE


LAP LENGTH DEVELOPMENT LENGTH


TOP OTHER TOP OTHER


24" 19" 19" 15"


32" 25" 25" 19"


40" 31" 31" 24"


48" 37" 37" 29"


70" 54" 54" 42"


80" 62" 62" 48"


91" 70" 70" 54"


NOTE:
1. IF SOILS WHICH ARE WEAKER THAN THE DESIGN BEARING PRESSURE ARE 


ENCOUNTERED AT THE FOOTING ELEVATIONS INDICATED, UNDERCUTTING 
AND REPLACEMENT WITH BACKFILL WILL BE REQUIRED.


FOUNDATION WALL OR PIER


UNDISTURBED SUITABLE 
BEARING SOIL


COMPACTED ENGINEERED FILL


REQUIRED THICKNESS 
OF ENGINEERED FILL-
SEE SPECIFICATIONS 


AND GENERAL NOTES 
FOR ADDITIONAL 


INFORMATION


FOOTING THICKNESS
SEE FOOTING 


SCHEDULE OR PLAN


EXTEND FILL A MIN. OF 1'-0" 
BEYOND EDGE OF FOOTING


T/SUITABLE
BEARING SOIL


FOOTING OR 
BASE SLAB


2


1
OVER EXCAVATION AS
REQ'D PER CONTRACTORS
GEOTECHNICAL ENGINEER
AND APPROVED BY
STRUCTURAL ENGINEER
OF RECORD


T/NORMAL 
EXCAVATION
PER PLANS


SLAB-ON-GRADE


6" 
COMPACTED 


INDOT #53


PREPARED
SUBGRADE


VAPOR BARRIER


SUBDRAINAGE
GEOTEXTILE


NOTE: 
ALL CONDUIT, RACEWAY AND PIPING SHALL BE LOCATED BELOW THE COMPACTED INDOT #53.


NOTE:
1. USE THIS DETAIL ONLY IF THERE ARE NO 


CONSTRUCTION OR CONTROL JOINTS IN 
THE SLAB AT THE CORNER


PLAN


1/4" P.J.F.


CMU OR CONCRETE WALL


ADDITIONAL 2-#4 x 4'-0" @ 3" C-C 
EA. WAY, PLACE BELOW SLAB 
REINFORCING


CONSTRUCTION JOINT AT DEPRESSED SLAB


CONTROL JOINT


CONSTRUCTION JOINT


CONSTRUCTION JOINT


3/16" WIDE X t/4" 
DEEP SAWED JOINT


3/16" WIDE X t/4" DEEP 
SAWED JOINT


USE IN LIEU OF CONTROL JOINTS
AT TERMINATION OF POUR


SEE FOUNDATION DRAWING
FOR DEPTH AND LOCATION


1


10


WWF


WWF


t


t
t


t


2t 8" 8" 2t


WWF


6" OR GREATER SLAB-ON-GRADE 4" SLAB-ON-GRADE


ADDITIONAL #4 x 4'-0"
PROPERLY SUPPORTED


DISCONTINUED CONTROL
OR CONSTRUCTION JOINT


CONTROL OR
CONSTRUCTION JOINT


ADDITIONAL #4 x 4'-0"
PROPERLY SUPPORTED SCHEDULED


REINFORCEMENT


SCHEDULED
REINFORCEMENT


ADDITIONAL #4 x 4'-0"
PROPERLY SUPPORTED


2
"


VAPOR BARRIER


IN LIEU OF DOWEL CAST IN TO SLAB, 
CONTRACTOR MAY EPOXY EMBED 


DOWEL AS DETAILED IN DETAIL 9/S3.0.


2 - #4


CONSTRUCTION JOINT


1


1
COMPACTED 


INDOT #53 4"


CMU THICKNESS


4" 


1


1


E
Q


E
Q


EPOXY EMBED WALL REINF. (6" MIN.)
IN LIEU OF EPOXY EMBED,


CONTRACTOR MAY CAST DOWEL IN
SLAB AS DETAILED IN DETAIL 8/S3.0.


2 - #4


VAPOR BARRIER1


1
COMPACTED 


INDOT #53 4"


CMU THICKNESS


4" 


1


1


E
Q


E
Q


#5 @ 12" O.C.


L
E


N
G


T
H


C
M


U
 L


A
P


ROUGHEN 
SURFACE OF SLAB


#3 @ 12" O.C. EW
CONC. SLAB-ON-GRADE


EPOXY EMBED #3 DOWELS
@ 2'-0" O.C. (MIN. 3 PER
SIDE)


ANCHOR BOLT AS REQ'D 
BY EQUIPMENT SUPPLIER 
SET INTO CONCRETE SLAB


NOTES:


1. COORDINATE LOCATION OF PAD AND SIZE WITH EQUIPMENT MANUFACTURER. 
REFER TO ELECTRICAL, PLUMBING, AND MECHANICAL DRAWINGS.


2. PAD TO BE A MINIMUM 6" LARGER THAN EQUIPMENT ON ALL SIDES.
3. IN LIEU OF BENT ANCHOR BOLT SHOWN, PROVIDE EPOXY ANCHOR WITH A MINIMUM 


EMBEDMENT INTO CONCRETE OF 3".


4
" 


M
IN


6" COMPACTED INDOT 
#53 CRUSHED STONE


#4 AT 12 E.W. (CENTERED IN SLAB) CONCRETE EQUIPMENT PAD


GRADE


NOTES:


1. COORDINATE LOCATION, SIZE AND ANCHORAGE OF EQUIPMENT PAD WITH 
EQUIPMENT MANUFACTURER, MECHANICAL AND ELECTRICAL PLANS.


2. PAD SHALL BE A MINIMUM OF 1'-0" LARGER THAN EQUIPMENT ON ALL SIDES 
AND NO LESS THAN REQUIRED BY EQUIPMENT MANUFACTURER.


PERIMETER FOUNDATION WALL
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D
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M
IN


.
3
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8"


FREEZER, SEE ARCH 
AND KITCHEN DWGS.


6" SLAB-ON-GRADE W/ 6x6-2.9xW2.9 
WWF AT 2" FROM TOP OF SLAB


#3 AT 12" O.C.VAPOR BARRIER


#3 CONT. (TYP.)


COORD. REQ'D DEPTH
W/ FREEZER 
SUPPLIER
AND ARCH DWGS


6" 8"


1" MIN. (COORD. W/FREEZER SUPPLIER)


6
"


6
"


3
"


3" 8"


BLOCKOUT


10 1/2" 8" 3"


3
"


RAIL AS REQ'D BY HIGH 
DENSITY STORAGE 
SUPPLIERS - SET FLUSH. 


#4 @ 12" O.C.


(3) #4 CONT.


FLOOR ANCHORS AS REQ'D
BY HIGH DENSITY
STORAGE SUPPLIER


MIN 1/4" THICK CONT.
HYDRAULIC GROUT BED


BELOW TRACK


4" SLAB-ON-GRADE
SEE PLANS


NON-SHRINK GROUT AS REQUIRED BY HIGH
DENSITY STORAGE MANUFACTURER


1
 1


/2
"


NOTES:
1. VERIFY LOCATION AND ACTUAL SIZE OF BLOCKOUT 


REQUIRED WITH HIGH DENSITY MOBILE STORAGE SUPPLIER.
2. CONCRETE BLOCKOUT BASE SURFACE SHALL BE LEVEL AS


REQUIRED BY HIGH DENSITY STORAGE SUPPLIER.
3. THIS DETAIL IS FOR AN ALTERNATE BID ITEM. SEE PLANS.


T/SLAB


EL. SEE PLANS


CL COLUMN


ISOLATION JOINT


CONCRETE PIER 
BELOW


CONTROL/CONSTRUCTION JOINT (TYP.)


CL COLUMN


3"


SLAB-ON-GRADE


PREFABRICATED TRENCH 
DRAIN & GRATING


MATCH SLAB-ON-GRADE 
REINFORCEMENT SIZE 


AND SPACING


4-#4


VAPOR BARRIER


COMPACTED INDOT #53


PREPARED SUBGRADE
M


IN
.


6
".


TOP OF SLAB
(OR FINISHED FLOOR) 
ELEVATION AT DRAIN


 


COORDINATE WITH
PLUMBING DETAILS


SEE TYPICAL SLAB ON 
GRADE CONSTRUCTION 


DETAIL(S) FOR BELOW 
SLAB REQUIREMENTS.


PIPE


DRAIN, SET PRIOR TO 
CONCRETE PLACEMENT


2


1


MIN.


1/2" PJF


INSTALL PIPE SLEEVE AS
REQ'D. THRU WIDTH OF
FTG. (SEE NOTE 3)


FOOTING
REINFORCING


REINFORCING BARS  TO
MATCH FOOTING


REINFORCEMENT SIZE AND
SPACING


NOTES:


1. SEE MECHANICAL, ELECTRICAL, SECURITY ELECTRONICS AND PLUMBING PLANS FOR 
PIPE OR CONDUITS LOCATIONS, ELEVATIONS AND SIZE.


2. THIS DETAIL SHALL BE APPLICABLE FOR ALL PIPES PASSING THROUGH FOUNDATION 
WALLS, FOOTINGS OR WITHIN 2 FOOT OF THE BOTTOM OF THE FOOTING.


3. SIMILAR AT INTERSECTION OF FOUNDATION WALL.


PLANS
FOR


PIPE DIA.


PIPE OR
CONDUIT (SEE NOTE 3)


TOP OF
FOOTING


VARIES


8". SEE


MIN.


8".


6
" 


M
IN


CONTINUOUS REINFORCEMENT


1 1/2"


t/
3


t/
3


t/
3


t


LAP


EXPANDABLE 
WATERSTOP


ROUGHEN 
SURFACE


1/2"x1/2" NOTCH W/ SEALANT (SEE NOTE 3)


DOWELS (REFER TO NOTES)


NOTES:


1. DOWELS TO MATCH AND LAP 50% OF HORIZONTAL STEEL.
2. IN LIEU OF USING DOWELS 50% OF HORIZONTAL STEEL MAY EXTEND THRU AND 


LAP WITH OTHER REINFORCING STEEL.
3. NOTCH AND SEALANT TO BE PROVIDED ON ALL EXPOSED CONCRETE FACES.
4. SPACE CONTROL JOINTS AT A MAXIMUM SPACING OF 30'-0"


CENTERLINE JOINTLAP


FOOTING REINFORCEMENT


T/FTG.


EL. SEE PLANS


BARS TO MATCH
FOOTING REINFORCEMENT


2


MIN.


1


FTG. STEP-SEE PLAN FOR


LOCATION AND ELEVATIONS


NOTE:


1. REINFORCING THROUGH FOUNDATION WALL SHALL MATCH ADJACENT FOUNDATION WALL 
REINFORCING. WHEN ADJACENT FOUNDATION WALL DOES NOT EXIST, I.E. INTERIOR FOOTING 
LOCATIONS AS NOTED, PROVIDE MINIMUM OF #5@12" O.C. EACH FACE VERTICALLY AND 
HORIZONTALLY WITH THE FOUNDATION WALL BETWEEN STEPS EQUAL IN THICKNESS TO THE 
SUPPORTED WALL THICKNESS. HOOK BAR ENDS WITH 90° ACI STD HOOKS.
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FOUNDATION WALL. SEE NOTE 1


LENGTH


B


LAP


6".


3
'-
0


".


NOTE:


1. REINFORCING THROUGH FOUNDATION WALL SHALL MATCH ADJACENT FOUNDATION WALL 
REINFORCING. WHEN ADJACENT FOUNDATION WALL DOES NOT EXIST, I.E. INTERIOR FOOTING 
LOCATIONS AS NOTED, PROVIDE MINIMUM OF #5@10" O.C. EACH FACE VERTICALLY AND 
HORIZONTALLY WITH THE FOUNDATION WALL BETWEEN STEPS EQUAL IN THICKNESS TO THE 
SUPPORTED WALL THICKNESS. HOOK BAR ENDS WITH 90 DEG. ACI STD HOOKS.


SECTION A-A


AA


F
O


O
T


IN
G


 W
ID


T
H


THICKNESS
FOOTING


FOUNDATION 
WALL - SEE NOTE 1


FOOTING STEP LOCATION.  SEE PLANS.


6"


ROUGHEN SURFACE


VERTICAL REINFORCING


TIES @ 9" O.C. (MAX.)


FOOTING 
REINFORCEMENT


FOOTING 
REINFORCEMENT


RECTANGULAR OPENING CIRCULAR OPENING


SEE NOTES


B
/2


+
L
D


B  H/2+LD


D


2 (D + LD)


24" MIN.


NOTES:
1. THESE DETAILS APPLY TO ALL OPENINGS WHERE REINFORCEMENT IS 


INTERSECTED IN CAST-IN-PLACE CONCRETE WALLS OR SLABS UNLESS NOTED 
OTHERWISE ON THE DRAWINGS.


2. THE AREA OF ADDITIONAL REINFORCEMENT REQUIRED IN EACH FACE ON EACH 
SIDE OF THE OPENING SHALL BE A MINIMUM OF 50% OF THE AREA OF BARS 
CUT IN EACH FACE IN EACH DIRECTION, RESPECTIVELY.


3. LD=DEVELOPMENT LENGTH.
4. SEE CIVIL, MECHANICAL, PLUMBING, AND ELECTRICAL DRAWINGS FOR 


FOUNDATION WALL PENETRATION SIZES, LOCATIONS, AND ELEVATIONS NOT 
NOTED. COORDINATE WITH OTHER TRADES.


(24" MIN.)


DIAGONAL BAR SCHEDULE (2 E.F.)


WALL 
THICKNESS


OPENING SIZE (INCH)


<16 #5x3'-0"


<32


<48


<60


<24 <36 <48 <60 >60


#6x3'-0"


#6x3'-0"


#7x3'-6"


#5x4'-0"


#6x4'-0"


#6x4'-0"


#7x4'-6"


#5x4'-0"


#6x4'-0"


#7x4'-6"


#7x4'-6"


#6x4'-6"


#7x4'-6"


#7x4'-6"


#8x5'-0"


#6x4'-6"


#7x4'-6"


#8x5'-0"


#7x3'-6" #7x6'-6" #8x5'-0" #8x5'-0">60


#8x5'-0"


#9x6'-0"
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SCALE: N.T.S.
1


CONCRETE COVER REQUIREMENTS


SCALE: NTS
2


CONCRETE REINFORCING LAP & DEVELOPMENT
LENGTH REQUIREMENTS


SCALE: NTS
3


OVEREXCAVATION DETAIL


SCALE: NTS
4


TYPICAL SLAB-ON-GRADE DETAIL


SCALE: NTS
5


SLAB-ON-GRADE REENTRANT CORNER
REINFORCING


SCALE: NTS
6


SLAB CONTROL/CONSTRUCTION JOINT


SCALE: NTS
7


TYPICAL REINFORCEMENT AT DISCONTINUOUS
JOINT


SCALE: NTS
8


THICKENED SLAB WITH CONSTRUCTION JOINT
DETAIL


SCALE: NTS
9


THICKENED SLAB WITH NO CONSTRUCTION JOINT
DETAIL


SCALE: NTS
10


TYPICAL INTERIOR CONCRETE EQUIPMENT PAD
REINFORCING DETAIL


SCALE: NTS
11


TYPICAL EXTERIOR EQUIPMENT PAD DETAIL


SCALE: NTS
12


TYPICAL SECTION AT FREEZER


SCALE: NTS
13


TYPICAL HIGH DENSITY STORAGE RECESSED TRACK
DETAIL


SCALE: NTS
14


TYPICAL STEEL COLUMN ISOLATION JOINT


SCALE: NTS
15


TYPICAL TRENCH DRAIN SECTION


SCALE: NTS
16


TYPICAL FLOOR DRAIN DETAIL


SCALE: NTS
17


INTERSECTION OF UNDERGROUND PIPING WITH
FOUNDATION


SCALE: NTS
18


CONCRETE WALL OR FOOTING CONSTRUCTION
JOINT DETAIL


SCALE: NTS
19


TYPICAL WALL CONTROL JOINT DETAIL


SCALE: NTS
20


STEPPED FOOTING DETAIL (3' MAX)


SCALE: NTS
21


STEPPED FOOTING DETAIL (3' MIN)


SCALE: NTS
22


REINFORCING AROUND OPENING IN CAST-IN-PLACE
CONCRETE
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T/FTG EL.


SLAB-ON-GRADE


1 1/2" NON-SHRINK GROUT


EL. SEE
PLANS


EL. SEE PLANS


T/PIER


4-#3 TIES @ UPPER 12"


#3 TIES @12" O.C.


VAPOR BARRIER


SEE COLUMN AND FOOTING SCHEDULE
(REINFORCING CONFIGURATION )


COLUMN ISOLATION 
JOINT - 1/2" PJF 
W/SEALANT


SEE COLUMN AND FOOTING
SCHEDULE OR PLANS FOR BASE
PLATE & ANCHOR RODS


6" COMPACTED INDOT #53


PROVIDE HOOKED VERTICAL BAR AS
REQ'D BY COLUMN AND FOOTING
SCHEDULE


BUILDING COLUMN
SEE PLANS FOR SIZE


& ORIENTATION


SEE COLUMN AND
FOOTING SCHEDULE
OR PLANS FOR PIER
AND FOOTING SIZE


ROUGHEN JOINT


SEE COLUMN &
FOOTING SCHEDULE
FOR REINFORCEMENT


NOTES:


1. SIMILAR AT INTERIOR COLUMNS WITHOUT PIERS OR FOUNDATION WALL.
2. WHERE COLUMN IS LOCATED AT EXTERIOR WALL, FOUNDATION WALL HORIZONTAL 


REINFORCEMENT SHALL EXTEND THROUGH CONCRETE PIER OR COLUMN.


CL


T/SLAB


SEE FOUNDATION
PLANS


3" (MIN)


CL COLUMN


ISOLATION JOINT


CONCRETE PIER


CONTROL/CONSTRUCTION JOINT


FOUNDATION WALL


CL COLUMN


3"


BLOCK OUT FOUNDATION WALL AS REQUIRED 
FOR STEEL COLUMN INSTALLATION


NOTE:
USE THIS DETAIL WHEN THE SPECIFIED ANCHOR ROD 
LENGTH IS GREATER THAN THE FOOTING THICKNESS.


1


1


1


1


T
H


IC
K


N
E


S
S


F
T


G
.


4" 


C
L


R
.


3
" 


T/SLAB
1/8" PER FOOT SLOPE


4-#5


#4 @ 1'-0"O.C.


#5 @ 12" O.C. (E.W.,E.F.)


T/FTG


#4 @1'-0"O.C. 
(3 SIDES)


5-#4 (3 SIDES) DOWEL
INTO FOUNDATION WALL


1
1


ROUGHENED SURFACE


#4 DOWEL @ 1'-0" O.C.


8
 1


/2
"


8"


1/4" PJF UNDER DOOR THRESHOLD


24"


24"


EL. SEE PLAN


4-#5 BARS1
' 
- 


0
"


EL. SEE PLAN


B/STOOP


EL. SEE PLAN


1' - 4"


(VERIFY)


5' - 0"
1/2" OFFSET INSIDE OF OVERHEAD DOOR, 
COORD. LOCATION WITH DOOR SUPPLIER


SEE PLAN


T/SLAB
SLOPE


4-#5


#4 @ 1'-0"O.C.


#5 @ 12" O.C. (E.W.,E.F.)


T/FTG


#4 @1'-0"O.C. 
(3 SIDES)


5-#4 (3 SIDES) DOWEL
INTO FOUNDATION WALL


1


1


ROUGHENED SURFACE


#4 DOWEL @ 1'-0" O.C.


8
"


8"


1/4" PJF UNDER DOOR THRESHOLD


24"


24"


EL. SEE PLAN


4-#5 BARS1
' 
- 


0
"


EL. SEE PLAN


B/STOOP


EL. SEE PLAN


HORIZ. WALL 
REINFORCMENT


SEE NOTE 1


NOTES:


1. MINIMUM BEND LENGTH = 12 BAR DIAMETERS.
2. CORNER BARS MAY BE AN EXTENSION OF THE WALL REINF. AT THE OPTION OF 


THE CONTRACTOR.
3. L = THE LAP LENGTH OF THE SMALLER BAR OR THE DEVELOPMENT LENGTH OF 


THE LARGER BAR WHICH EVER IS GREATER.
4. VERTICAL WALL REINFORCEMENT NOT SHOWN.
5. SEE PLANS AND DETAILS FOR SIZE OF HORIZONTAL AND VERTICAL 


REINFORCEMENT.
6. DETAIL SIMILAR AT WALLS WITH A SINGLE MAT OF REINFORCEMENT.


L


L


L


S
E


E
 A


R
C


H
4


"


4 - #4 #4 @ 12" O.C.


SLAB-ON-GRADE
SEE PLANS


#4 @ 48" O.C.


DRILL & EPOXY #3 @
12" O.C. 4" INTO CMU


CMU WALL REINF. 
SEE PLANS


COMPACTED GRANULAR FILL


8" CMU GROUT SOLID


VARIES - SEE PLANS


T/SLAB


EL. SEE PLANS


4
"


TYP.


4"


TYP.


8"


FOUNDATION WALL


PIER, SEE FOUNDATION
PLAN FOR PIER MARK


1
' 
- 


0
"


NOTES:
1. FOUNDATION WALL STEEL SHALL BE CONTINUOUS THROUGH PIER.


WIDTH (AS PER PLAN)


Ld


H
E


IG
H


T
 (


A
S


 P
E


R
 P


L
A


N
)


"A" BARS


"B" BARS


CONSTRUCTION JT. WITH 
ROUGHENED SURFACE


Ld = DEVELOPMENT LENGTH AS PER 
GENERAL STRUCTURAL NOTES, BUT 90 
DEG. HOOK NOT LESS THAN STANDARD.


HEIGHT


TO 1'-0"


1'-0" TO 2'-0"


2'-0" TO 3'-0"


3'-0" TO 4'-0"


"A" BARS


1-#4


2-#4


3-#4


4-#4


"B" BARS


#4 @ 18"


#4 @ 18"


#4 @ 12"


#4 @ 12"


HANDRAIL POST SLEEVE


2-#4 x 3'-0"
LONGITUDINAL #4 BAR


LONGITUDINAL #4 BAR


2-#4 x 3'-0"


PLAN


SECTION


#5 TYP. #4@12" O.C. x 4'-0" LONG 
W/180 DEG. HOOK EA. END


STAIR, REFER TO ARCH 
DWGS. AND SPECS


STEEL STRINGER


6" 1'-4". 6"


GUARDRAIL AND POSTS, 
REFER ARCH DWGS.


SECTION AT STAIR BASE


CONNECTION AS REQUIRED BY 
STAIR MANUFACTURER


6
"


1-#4 U-BAR


LONGITUDINAL #4 NOSING BAR


CENTERLINE 
OF TREAD


HANDRAIL POST SLEEVE


4"


PLAN


  1'-4"


PLACEMENT TIES (SEE NOTE 2)


SEE COLUMN SCHEDULE


NECK VERTICAL BARS
1


6


TOP OF NECK


NOTES:


1. PROVIDE FOOTING DOWELS TO MATCH COLUMN REINFORCEMENT.
2. PROVIDE ADDITIONAL PLACEMENT TIES SPACED AT 12" IN FOOTINGS 


3'-0" OR MORE IN THICKNESS.


PROVIDE 3 PAIRS OF TIES AT
TOP OF NECK


SEE
NOTE 1


SEE FOOTING SCHEDULE ON
DRAWING ### FOR FOOTING
INFORMATION


EL. SEE 
FOUNDATION
PLANS


PROVIDE STANDARD 90° HOOK
ON DOWELS. WHERE HOOK
LENGTH IS LIMITED BY  FOOTING
SIZE USE 180° HOOK.


T/FTG


1 1/2" CLR. TO TIES (TYP)


2
" 


L
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3" CLR (TYP)


HALF TIE SPACING


3" CLR (TYP)
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SCALE: NTS
1


TYPICAL STEEL COLUMN FOOTING DETAIL


SCALE: NTS
2


TYPICAL THICKENED FTG. DETAIL


SCALE: NTS
3


TYPICAL STOOP SECTION - OVERHEAD DOOR


SCALE: NTS
4


TYPICAL STOOP SECTION - MAN DOOR


SCALE: NTS
5


STANDARD HORIZONTAL CORNERS AND "T" WALL


REINFORCEMENT DETAILS - 1


SCALE: NTS
6


TYPICAL BENCH DETAIL


SCALE: NTS
7


PIER LOCATIONS


SCALE: NTS
9


CONCRETE CURB


SCALE: NTS
11


HANDRAIL POST BOXOUT IN CONCRETE CURB


SCALE: NTS
8


TYPICAL THICKENED SLAB DETAIL AT STEEL STAIR


BASE


SCALE: NTS
10


HANDRAIL POST BOXOUT IN CONCRETE STAIRS


SCALE: NTS
12


TYPICAL FOOTING WITH CONCRETE COLUMN
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10" CMU12" CMU


12"


13"


20"


38"


52"


79"


12"


13"


20"


38"


52"


79"


HORIZ. REINFLAPBAR
8" CMU 6" CMU


DEVELOPMENT
LENGTH


LENGTHSIZE


#3 15" 12" 12"


#4 20" 22" 18"


#5 25" 36" 28"


#6 30" 73" -


#7 35" 107" -


#8 40" 175" -


VERTICAL CMU DEVELOPMENT LENGTH


12"


13"


20"


38"


52"


79"


APPLIES TO LOAD BEARING
AND EXTERIOR CMU WALLS
WHEN  OPENING EXCEEDS
2-FEET  BUT NOT MORE
THAN  4-FEET IN EITHER
DIRECTION.


APPLIES TO (1) ALL OPENINGS IN
NON-BEARING CMU WALLS AND
(2) ANY OPENING 2- FEET OR
LESS BOTH WAYS IN LOAD
BEARING OR EXTERIOR CMU
WALLS.


CASE I: CASE II:


APPLIES TO LOAD BEARING
AND EXTERIOR CMU WALLS
WHEN OPENING EXCEEDS
4-FEET IN EITHER DIRECTION
AND ALL OPENING IN CMU
SHEAR WALLS.


CASE III:


NOTES:


1. VERTICAL REINFORCEMENT CONSISTING OF 2 BARS, SHALL BE  PLACED IN SEPARATE ADJACENT CELLS.
2. VERTICAL BARS SHALL BE OF THE SAME SIZE, EXTENT, AND ANCHORAGE AS THE TYPICAL REINFORCING IN THAT 


WALL UNLESS OTHERWISE INDICATED.
3. VERTICAL BARS CAN BE PART OF NORMAL REINFORCING IN THE WALL.
4. REINFORCEMENT AT TOP OF OPENING SHALL NOT BE LESS THAN THAT REQUIRED BY THE LINTEL SCHEDULE.


MIN. (2) #5 BAR
(TYP.) SEE NOTE 4


MIN. (1) #5 BAR OR LARGER (TYP.)


L
E


N
G


T
H


D
E


V
.


LAP LENGTH (TYP.)


DEV. LENGTH


TYPE "B"


TYPE "A"


REINFORCE PER
SCHEDULE


BREAK WEBS OUT TO ALLOW
PLACEMENT OF (2) #4


HORIZ. REBAR POSITIONER


FILL ALL UNITS
W/GROUT AT
THE SAME TIME.


(2) #4


1
/4


" 


3
" 


L
IN


T
E


L
 H


E
IG


H
T


REINFORCE PER
SCHEDULE


HORIZ. REBAR POSITIONER


 3
" 


8
" 


TYPE B


TYPE A


LINTEL SCHEDULE
NON-BEARING AND BEARING WALLS


SECTIONSPAN


MAX. CLEAR
REINF.HEIGHT


LINTEL


16" 14'-6"


8" TYPE A6'-6"(2) #5


(2) #5


SECTION


VERT. WALL
REINFORCEMENT


CMU WALL


NOTES:
1. SEE DETAIL 7/S4.0 FOR CONTROL JOINT REQUIREMENTS AT OPENINGS.
2. VERTICAL REINFORCEMENT TO BE IN ACCORDANCE WITH DETAIL 6/S4.0.
3. "B" SHALL BE AS DEFINED IN THE MASONRY OPENING DETAIL 7/S4.0.


CL BRG & CL WALL


HORIZ JOINT  REINF @
16" OC VERTICAL 
SPACING


B


ELEVATION


FILL ALL VOIDS W/ GROUT
THIS AREA FULL HEIGHT WALL
(BM BEARING TO FDN)


BEARING


CMU LINTEL


B/2


VERTICAL WALL
REINFORCEMENT


SEE MASONRY OPENING DETAIL 
FOR REINFORCING REQUIRED.


SECTION


VERT. WALL
REINFORCEMENT


CMU WALL


NOTES:
1. PLACEMENT OF VERTICAL CONDUIT SHALL NOT BE ALLOWED IN GROUTED CELLS.
2. SEE DETAIL 7/S4.0 FOR CONTROL JOINT REQUIREMENTS AT OPENINGS.
3. VERTICAL REINFORCEMENT TO BE IN ACCORDANCE WITH DETAIL 6/S4.0.
4. "B" SHALL BE AS DEFINED IN THE MASONRY OPENING DETAIL 7/S4.0.


CL BRG & CL WALL


BEAM WITH 1/2" DIA.
x 6" LONG HEAD
STUDS @ 16" O.C.


5/8" x (t-1/2") x
1'-6"(MIN.) BEARING
PLATE


HORIZ. JOINT.
REINF. @ 16"
O.C.


B


(BEAM BRG. TO FDN.)


FILL ALL VOIDS W/GROUT THIS
AREA FULL HEIGHT WALL


ELEVATION


3/16


3/16


3/16
TYP.


BEAM WITH 1/2" DIA. x 6" 
LONG HEADED STUDS @ 16" 
O.C.


(2) 1/2" DIA. x 1'-0" LONG HEADED STUDS
WELDED TO PLATE


(4) #5 (1 EA. CORE FULL 
HEIGHT) IN ADDITIONAL TO 
WALL REINF. FROM SCHEDULE 
FULL HEIGHT


t


HORIZONTAL POSITIONER


VERTICAL POSITIONER


MASONRY LINTEL OR
BOND BEAM


HORIZONTAL REINFORCING
POSITIONER @ 48" O.C.


CMU


REINFORCEMENT IN
GROUTED CELL


VERTICAL REINFORCING
POSITIONER @ 48" O.C. VERTICAL


3
"


NOTE:
1. CONTROL JOINT SHALL BE PROVIDED AT BOTH 


JAMBS OF WALL OPENINGS OVER 6 FT WIDE.


7FT.-12FT.


0FT.-7FT.


12FT.-16FT.


12"


8"


16"


B    SPAN


BOND BEAM 
(BELOW SILL) W/(2) #5


VERT REINF IN FIRST CELL 
(SEE DETAIL 6/S4.0 FOR
NUMBER OF BARS REQ'D)


SLIP JOINT AT CJ ONLY -
APPLY 16OZ COPPER SHEET 
CUT BACK 1/2" FROM FACE OF 
BLOCK. USE SOLID BLOCK 
UNDER JOINT.


6'-0" LENGTH
OF JOINT REINFORCEMENT


SEE NOTE BELOW


BASE CONTROL JOINT
LOCATION


BOND BEAM IN 2ND
COURSE WHEN STEEL


LINTEL IS USED.


MASONRY OR
STEEL LINTEL


PER SCHEDULES


TYPICAL
MASONRY
OPENING


SPAN


B


OFFSET CJ WHERE
SHOWN ON WALL EL. &


CONT. SLIP JOINT THUS.


ELEVATION


A


LEGEND:
A = FULL UNIT
B = HALF UNIT


A


B


B


B


A


A


A


A


VERT. REINFORCEMENT EACH SIDE OF JOINT


PREFORMED JOINT GASKET


REBAR POSITIONER (TYP.)


CONTROL JOINT


SEALANT WITH BACKER ROD - OMIT
IN EXTERIOR FACE OF CAVITY WALLS


JOINT REINFORCEMENT


VERTICAL REINFORCEMENT 
EA. SIDE OF JOINT


SEALANT WITH BACKER ROD - OMIT
IN EXTERIOR FACE OF CAVITY WALLS


LADDER JOINT REINFORCEMENT


NOTES:
1. APPLICABLE TO THE CONSTRUCTION OF ALL  CONTROL JOINTS IN CMU WALLS.
2. SEE STRUCTURAL GENERAL NOTES ON SHEET S0.1 FOR TYPICAL CMU 


CONTROL JOINT LOCATION AND SPACING REQUIREMENTS.


ELEVATION


PLAN


BOND BEAM REINF W/(2) #5 (U.N.O.)


CMU LAP LENGTH


BOND PATTERN AS SPECIFIED
CONTROL JOINT


BOND BM. REINF. W/(2) #5 (U.N.O.)


12" CMU


8" CMU


CUT BLOCK


CUT BLOCK


L6X3-1/2X3/8 (LLV)


L6X4X3/8 (LLV)


L6X3-1/2X3/8 (LLV)


GRIND
FACE


SMOOTH


GRIND FACE
SMOOTH


NOTE:
1. AS AN ALTERNATIVE TO USING BOND BEAM UNITS AS SHOWN, 


STANDARD UNITS CAN BE SAW-CUT TO REMOVE PART OF THE    
CROSS-WEBS TO ACCOMMODATE THE HORIZONTAL 
REINFORCEMENT.


VERTICAL REINFORCEMENT,
AS REQUIRED


GROUT


HORIZONTAL REINFORCEMENT


CMU BOND BEAM


 


LAP PER CMU LAP
LENGTH SCHEDULE 1/S4.0


NOTE:
1. AS AN ALTERNATIVE TO USING BOND BEAM UNITS AS SHOWN, 


STANDARD UNITS CAN BE SAW-CUT TO REMOVE PART OF THE    
CROSS-WEBS TO ACCOMMODATE THE HORIZONTAL 
REINFORCEMENT.


CMU LAP


PLACE VERTICAL 
REINFORCEMENT IN 3 CORNER 
CORES AND GROUT


GROUT


HORIZONTAL REINFORCEMENT


CONCRETE MASONY 
BOND BEAM UNITS


CONCRETE MASONRY BOND BEAM
UNIT WITH PART OF FACESHELL
REMOVED TO ACCOMMODATE
REINFORCEMENT


NOTE:
1. AS AN ALTERNATIVE TO USING BOND BEAM UNITS AS SHOWN, 


STANDARD UNITS CAN BE SAW-CUT TO REMOVE PART OF THE    
CROSS-WEBS TO ACCOMMODATE THE HORIZONTAL 
REINFORCEMENT.


PLACE VERTICAL REINFORCEMENT 
IN 4 INTERSECTING CORES AND 
GROUT


GROUT


HORIZONTAL REINFORCEMENT


CONCRETE MASONY 
BOND BEAM UNITS


CONCRETE MASONRY BOND BEAM
UNIT WITH PART OF FACESHELL
REMOVED TO ACCOMMODATE
REINFORCEMENT


CMU LAP


CONTROL JOINT


REBAR POSITIONER (TYP.)


PREFABRICATED TEE @ 16" O.C. VERT.


GROUT SOLID


VERTICAL REINFORCING AS REQUIRED.
(MAX. 8" FROM END OF WALL)


GALV. WIRE MESH @ 16" O.C. VERT.


MORTAR JOINTS


LADDER JOINT 
REINFORCEMENT (TYP.)


APPROX. (TYP.)


1/2 WALL HEIGHT


NOTES:
1. SEE SECTIONS FOR CMU WALL VERTICAL REINFORCING-REINFORCING SHOWN 


IS IN ADDITION TO THAT NOTED IN THE SCHEDULE.
2. CONTRACTOR SHALL PROVIDE PREFABRICATED CORNER HORIZONTAL 


REINFORCEMENT IN CMU CORNERS AND TEE HORIZONTAL REINFORCEMENT 
AT CMU T-INTERSECTIONS.


3. AT CONTRACTORS OPTION PROVIDE EITHER PREFABRICATED TEE JOINT 
REINF. @ 16" O.C. OR GALV. WIRE MESH @ 16" O.C.


CONTROL JOINT


REBAR POSITIONER (TYP.)


PREFABRICATED TEE @ 8" O.C. VERT. 
EXTEND 32" MIN. IN EACH DIRECTION


GROUT SOLID


VERTICAL REINFORCING AS REQUIRED.
(MAX. 8" FROM END OF WALL)


RIGID BENT ANCHOR @ 48" O.C. VERT.
1/4"X 1 1/2" X 2'-0" LONG W/ ENDS BENT UP 2"


MORTAR JOINTS


JOINT REINFORCEMENT


APPROX. (TYP.)


1/2 WALL HEIGHT


NOTES:
1. SEE SECTIONS FOR CMU WALL VERTICAL REINFORCING-REINFORCING SHOWN 


IS IN ADDITION TO THAT NOTED IN THE SCHEDULE.
2. CONTRACTOR SHALL PROVIDE PREFABRICATED CORNER HORIZONTAL 


REINFORCEMENT IN CMU CORNERS AND TEE HORIZONTAL REINFORCEMENT 
AT CMU T-INTERSECTIONS.


3. AT CONTRACTORS OPTION PROVIDE EITHER PREFABRICATED TEE JOINT 
REINF. @ 8" O.C. OR RIGID WALL TIES @ 4'-0" O.C.


FILL ALL VOIDS W/GROUT THIS
AREA FULL HEIGHT OF WALL.


(BEARING TO FDN)


SECTION


3/16


3/16


1' - 4" 1' - 4"


b


BEARING PL
(t-1") X (b+6")


BEAM


CMU


CL BRG. & CL WALL


CL BRG. & CL WALL


(4) #5 (1 EA. CORE FULL HEIGHT)


(2) 1/2" DIA. X 1'-0" LONG HEADED 
STUDS WELDED TO PLATE 5/8" (MIN.) BEARING PLATE


BEAM


CMU


2"


SPACE 8" C-C
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SCALE: NTS
1


CMU REINFORCING LAP & DEVELOPMENT LENGTH
REQUIREMENTS


SCALE: NTS
6


REINFORCEMENT AROUND OPENING IN CMU


SCALE: NTS
2


CMU LINTELS SCHEDULE


SCALE: NTS
3


CMU LINTEL BEARING DETAIL


SCALE: NTS
4


TYPICAL STEEL BEAM BEARING ON PARALLEL CMU
WALL DETAIL


SCALE: NTS
10


TYPICAL CMU REINFORCING POSITIONERS


SCALE: NTS
7


CONTROL JOINT AT CMU OPENING


SCALE: NTS
8


CMU WALL CONTROL JOINT DETAIL


SCALE: NTS
9


BOND BEAM AT CONTROL JOINT DETAIL


SCALE: NTS
5


MASONRY DOOR STEEL LINTEL


SCALE: NTS
11


BOND BEAM AT END DETAIL


SCALE: NTS
12


BOND BEAM AT CORNER DETAIL


SCALE: NTS
13


BOND BEAM AT T-INTERSECTION DETAIL


SCALE: NTS
14


INT. OF INTERIOR WALLS (NON-LOAD BEARING)


SCALE: NTS
15


INT. OF INTERIOR WALLS (LOAD BEARING)


SCALE: NTS
17


TYPICAL STEEL BEAM BEARING ON PERPINDICULAR
CMU WALL DETAIL
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BOND BEAM W/(2) #5


PRECAST MEMBER
CONTINUOUS 7x4x3/16" BENT


PLATE OR L7x4x3/8 LLV W/
1/2" DIA. DROP-IN ANCHORS @
24" O.C.  DO NOT ANCHOR TO


CMU WALL. SPOIL THREADS WHEN
COMPLETE OR TACK WELD. WRAP 


BENT PLATE OR ANGLE AROUNDWALL 
ENDS W/ MITERED CORNERS WERE 


EXPOSED TO VIEW.


CMU WALL- SEE PLANS &
SCHEDULE FOR REINFORCING
AND SIZE


2"(MIN.) COMPRESSIBLE FILLER
OR FIRE STOPPING
MATERIAL AS REQUIRED BY 
ARCHITECTURAL DWGS.


VERT. WALL
REINFORCEMENT


L3x3x1/4


BOND BEAM W/ (2) #5


L5x3x1/4x0'-6" (LLV) 1


TYP


1 L6x4x1/2 LLV W/VERTICAL
SLOTTED HOLES-WELD TO BRG.
PLATE SPACED @ 4'-0" O.C. MAX.


L3
x3


x1
/4


JOIST WEB 
REINFORCEMENT  


AS REQUIRED.


ROOF DECK


CMU WALL


3/16


3/16


3/16


3/16


3/8" BRG. PLATE


DO NOT WELD ACROSS
PERPENDICULAR TO MEMBER


L4x4x1/4 @ 6'-0" O.C. 
COPE LEGS  AS REQ'D


MASONRY WALL MAY EXTEND
TO DECK. SEE ARCH DWGS.


L-4x4x1/4x1'-0"(E.S.)


PROVIDE 2" (MIN.) COMPRESSIBLE 
FILLER OR FIRE STOPPING MATERIAL 


AS REQUIRED BY ARCH. DWGS.


ROOF DECK


STEEL ROOF MEMBER
(STEEL JOIST/BEAM)


BOND BEAM
WITH (2) #5


CMU WALL 


3/16


3/16


3/16


BOND BEAM W/(2) #5


CONTINUOUS
7x4x3/16" BENT


PLATE OR L7x4x3/8 LLV


CMU WALL


1/4" x 12" LONG PL
SPACED @ 4'-0" O.C.


CENTERLINE OF
ROOF MEMBER


NOTE:
1. WALL AND MEMBER CENTER LINE MAY BE OFFSET 8" MAX.


3/16 6


3/16 6


3/16 6


3/16 6


MIN.


2".


2" (MIN) COMPRESSIBLE FILLER OR
FIRE STOPPING MATERIAL AS
REQUIRED BY ARCHITECTURAL DWG'S.


STEEL BEAM


L-4x4x1/4x1'-0"(E.S.) AT EVERY JOIST 
(10'-0" CENTER TO CENTER MAX)


MASONRY WALL MAY EXTEND TO
DECK, SEE ARCH PLANS


ROOF DECK


STEEL ROOF MEMBER
(JOIST/BEAM)


BOND BEAM
WITH (2) #5


CMU WALL 


2" (MIN) COMPRESSIBLE FILLER OR
FIRE STOPPING MATERIAL AS
REQUIRED BY ARCHITECTURAL DWG'S.


3/16


3/16


DECK


STEEL BEAM. 
SEE PLANS


BOND BEAM 
WITH (2) #5


CMU WALL- SEE PLANS 
AND GENERAL NOTES 
FOR REINFORCING & 
SIZE


WELD-ON BEAM TIE


MASONRY ANCHOR TIE


SECOND FLOOR
111' - 4"


6


CUT TOP COURSE TO ALLOW 
FOR INSTALLATION OF 2" 
COMPRESSIBLE FILL 
MATERIAL BELOW BEAM


CONTINUOUS BENT 
PL10X3X3/8 LLV W/ 5/8" DIA. 
ADHESIVE ANCHOR AT 48" 


O.C. IN 1 1/2" VERTICAL 
SLOTTED HOLE W/ MIN. 6" 


EMBED. STAGGER 
ANCHORS ON EITHER SIDE 


OF WALL


COMPOSITE SLAB ON METAL 
DECK, SEE PLAN. NO COMPOSITE 


METAL DECK AT SIM.


STEEL BEAM, SEE PLAN


CONT. BOND 
BEAM W/ (2) #5


3/16 2-12


D
IS


T
A


N
C


E
5


" 
M


IN
. 
E


D
G


E


SECOND FLOOR
111' - 4"


7


COMPOSITE CONCRETE 
SLAB ON METAL DECK, 


SEE PLAN


2" COMPRESSIBLE 
FILL MATERIAL


CONTINUOUS BENT 
PL10X3X3/8 LLV W/ 5/8" DIA. 
ADHESIVE ANCHOR AT 48" 


O.C. IN 1 1/2" VERTICAL 
SLOTTED HOLE W/ MIN. 6" 


EMBED. STAGGER 
ANCHORS ON EITHER SIDE 


OF WALL


CONT. BOND 
BEAM W/ (2) #5


D
IS


T
A


N
C


E


5
" 


M
IN


. 
E


D
G


E


1/4" DIA. HILTI HUS-EZ TYPE 
ANCHOR OR APPROVED EQUAL 
WITH 2 5/8" EMBED. SPACED AT 
2'-0" O.C.


L3x3x1/4


BOND BEAM W/ (2) #5


L5x3x1/4x0'-6" (LLV) 1


TYP


1 L6x4x1/2 LLV W/VERTICAL
SLOTTED HOLES-WELD TO BRG.
PLATE SPACED @ 4'-0" O.C. MAX.


L3
x3


x1
/4


ROOF DECK


CMU WALL


3/16


3/16


3/8" BRG. PLATE


CONNECTION TO BOTTOM 
CHORD BY CFT MANUFACTURER
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SCALE: NTS
3


TYPICAL TOP OF NON-BEARING CMU WALL


ATTACHMENT TO PRECAST DETAIL


SCALE: NTS
4


TYPICAL TOP OF NON-BEARING CMU WALL


ATTACHMENT TO STEEL DETAIL - WALL NOT


EXTENDED TO THE UNDERSIDE OF DECK


SCALE: NTS
5


TYPICAL TOP OF NON-BEARING CMU WALL


ATTACHMENT TO STEEL DETAIL - WALL PARALLEL


TO MEMBER


SCALE: NTS
6


TYPICAL TOP OF NON-BEARING CMU WALL


ATTACHMENT TO STEEL DETAIL - WALL PARALLEL


TO UNDERSIDE OF MEMBER


SCALE: NTS
2


TYPICAL TOP OF NON-BEARING CMU WALL


ATTACHMENT TO STEEL DETAIL - WALL PERP. TO


MEMBER


SCALE: NTS
1


TYPICAL TOP OF NON-LOAD BEARING CMU WALL


BRACE TO STEEL MEMBER DETAIL - WALL PARALELL


AND BESIDE STEEL EDGE MEMBER


SCALE:  3/4" = 1'-0"
7


SECTION


A1


A2


SCALE:  3/4" = 1'-0"
8


SECTION


SCALE: NTS
9


TYPICAL TOP OF NON-BEARING CMU WALL


ATTACHMENT TO CFT DETAIL - WALL NOT EXTENDED


TO THE UNDERSIDE OF DECK


A3


N
O


.
R


E
V


IS
IO


N
D


A
T


E


A
1


A
D


D
E


N
D


U
M


 1
0


1
/2


0
/2


2


A
2


A
D


D
E


N
D


U
M


 2
0


2
/0


2
/2


2


A
3


A
D


D
E


N
D


U
M


 3
0


2
/1


6
/2


2





		Sheets

		S1.0B - FOUNDATION PLAN - UNIT B

		S1.1 - OVERALL MEZZANINE & LOW ROOF FRAMING PLAN

		S1.1B - MEZZANINE & LOW ROOF FRAMING PLAN - UNIT B

		S1.1C - MEZZANINE & LOW ROOF FRAMING PLAN - UNIT C

		S1.2C - HIGH ROOF FRAMING PLAN - UNIT C

		S2.0 - ENLARGED FRAMING PLANS - 1

		S2.1 - ENLARGED FRAMING PLANS - 2

		S3.0 - TYPICAL FOUNDATION DETAILS & SECTIONS

		S3.1 - TYPICAL FOUNDATION DETAILS & SECTIONS

		S4.0 - TYPICAL MASONRY DETAILS & SECTIONS

		S4.1 - TYPICAL MASONRY DETAILS & SECTIONS

		S5.0 - TYPICAL FRAMING DETAILS & SECTIONS

		S5.2 - FRAMING DETAILS & SECTIONS - 1

		S5.3 - FRAMING DETAILS & SECTIONS - 2

		S5.4 - FRAMING DETAILS & SECTIONS - 3

		S6.0 - TRUSS ELEVATIONS - 1

		S7.0 - LOADING DIAGRAMS





				2022-02-16T16:42:26-0500

		Elliott Allen












BASE PLATE PER COLUMN &
FOOTING SCHEDULE


1/2"x3"x3" PLATE WASHER WITH STANDARD HOLE


W COLUMN 
(SIM. @ HSS COLUMN)


GRID


GRID


2
" 


2
" 


2" 2" 


3/16


STOP 1/2"
FROM END


3/16


STOP 1/2"
FROM END


3/16


3/16
NOT IN
COLUMN K


1/4
TYP.


REFER TO SCHEDULES FOR 
TOTAL QUANTITY OF


ANCHOR RODS REQUIRED. 
DISTRIBUTE HALF EACH SIDE


  ROD DIA.


3/4"


1"


1 1/4"


1 1/2"


B.P. HOLE DIA. (IN.)


1 5/16"


1 13/16"


2 1/16"


2 5/16"


PLATE WASHER


2"x2"x3/8"


3"x3"x3/8"


3"x3"x1/2"


3 1/2"x3 1/2"x1/2"


BASE PLATE


COLUMN CENTERLINE


DOUBLE NUT
& TACK WELD


T/CONC.


LEVELING
NUT &


WASHER


HEAVY
HEX NUT


ANCHOR RODS ANCHOR ROD GRADE 36
MARK PER ASTM F1554
(MARK PRIOR TO
SHIPMENT TO SITE)


1 1/2"
NON-SHRINK


GROUT


PLATE
WASHER


GRID


T
H


R
E


A
D


 A
S


 6
" 


S
E


E
 C


O
L


U
M


N


R
E


Q
U


IR
E


D
S


C
H


E
D


U
L
E


 F
O


R
 


R
E


Q
U


IR
E


D
 L


E
N


G
T


H


STEEL COLUMN. SEE SCHEDULE AND 
PLANS FOR SIZE AND ORIENTATION


SECTION A-A


CL


NOTES:
1. DESIGN CONNECTION AS STANDARD AISC SIMPLE DOUBLE ANGLE TO 


RESIST 100% OF THE END REACTIONS INDICATED ON THE FLOOR PLANS 
UNLESS SPECIFICALLY DETAILED.


2. CONTRACTOR HAS OPTION TO BOLT OR WELD ANGLES UNLESS 
SPECIFICALLY DETAILED.


3. SIMILAR DETAIL AT BEAM TO COLUMN CONNECTION.
4. CONNECTION TO BE A MINIMUM OF 2/3 T.


COPE, BLOCK
OR CUT AS
REQUIRED


T
 


A


A


SEE FRAMING PLAN 
FOR BEAM SIZE


3/4" CAP PLATE W/
(4) 3/4" DIA. A325 S.C. BOLTS


3/8" (MIN) FITTED STIFFENER
(EACH SIDE) OFFSET AS
REQUIRED FOR BEAM
CONNECTION


COLUMN


GRID


TYP.


2" 2" 


HSS BEAM


ERECTION ANGLE


HSS BEAM


3/16


3/16


HSS COLUMN ERECTION ANGLE


HSS BEAM


3/16


3/16
ANGLE TO
COL.


3' - 0" 3' - 0"


COMPOSITE SLAB


HEADED STUDS


GIRDER/BM AT INTERIOR COLUMN LINE


3
/4


" 
C


L
E


A
R


1
 1


/2
"#4 AT 12" O.C. LONGITUDINAL 


TO TOP OF BM
WWF#4 BAR CONTINUOUS TO SUPPORT 


REINFORCING AT BEAMS W/CHAIR 
SUPPORTS AS REQUIRED


NOTE:


1. PROVIDE STANDARD 180 DEGREE HOOKED END WHERE OPENINGS IN FLOOR SLABS INTERRUPT THE 
3'-0" #4 REINFORCING PROJECTION BEYOND CENTERLINE OF GIRDER/BEAM AT INTERIOR COLUMN LINE.


E.O.S. +/- 3/8"


PER PLAN


BENT PLATE 
OR ANGLE


1/2" DIA. (A307) BOLT @ 4'-0" 
O.C. IN SLOTTED HOLE BEAM PER PLAN


3/4" WHERE HEADED STUD REQ'D


THEORETICAL 
CENTERLINE OF 
COLUMN OR BEAM


CONCRETE SLAB-ON-METAL DECK


#4 x 4'-0" (TYP.)


INTERMEDIATE


STEEL COLUMN


EDGE OF CONCRETE 
SLAB-ON-METAL DECK


W10x15 (U.N.O.), WELD TOP AND 
BOTTOM FLANGE TO FACE OF 
HSS W/ 3/16 FILLET WELD


3" (TY
P
.)


#4 x 4'-0" (TYP.)


CONCRETE SLAB-ON-METAL DECK


EDGE OF CONCRETE 
SLAB-ON-METAL DECK


CORNER


STEEL COLUMN


W10x15 (TYP. (U.N.O.), WELD TOP AND 
BOTTOM FLANGE TO FACE OF W-
COLUMN W/ 3/16 FILLET WELD


3"
 (T


Y
P
.)


PLAN


SECTION


6" CONCRETE ON 
COMPOSITE STEEL DECK


C8x11.5


C8x11.5


CENTERLINE OF
BEAM


C-SECTION


1/4" BENT PLATE 
(TYP. 4 SIDES)


SEE PLANS


CENTERLINE OF
BEAM


DECK SPAN


1/4" BENT PLATE


4
'-
0


" 
M


A
X


ADD C8x11.5 (TYP. 4 SIDES) 
BETWEEN ADJACENT FRAMING


NOTES:


1. COORDINATE OPENING SIZES AND LOCATIONS WITH MECHANICAL, ELECTRICAL AND 
PLUMBING.


2. PROVIDE STEEL FRAME AROUND ALL OPENINGS WITH ANY DIMENSION 12" OR LARGER.
3. PROVIDE STEEL FRAME AROUND ANY GROUP OF TWO OR MORE PENETRATIONS WITH LESS 


THAN 12" CLEAR BETWEEN PENETRATIONS.
4. PROVIDE ADDITIONAL CONCRETE SLAB REINFORCING AROUND OPENINGS PRIOR TO 


PLACEMENT OF CONCRETE IN ACCORDANCE WITH 2/S5.1.


3/16
TYP.


3/16 2@12
TYP.


HSS BEAM


ERECTION ANGLE


HSS BEAM


3/16


3/16


CJP


W
-S


E
C


T
IO


N


#4 EXTENDED 6" BEYOND 
W-SECTION CENTERLINE


#4 x 4'-0" LONG (TYP.)


CONCRETE SLAB-
ON-METAL DECK


NOTES:


1. PENETRATION CORED AFTER CONCRETE IS PLACED AND GAINED FULL 
STRENGTH.


2. DETAIL APPLIES TO PENETRATION 6" TO 24".
3. REFERENCE DETAIL 11/S5.1 FOR COMPOSITE SLAB OPENING SUPPORT 


REQUIREMENTS.


W
-S


E
C


T
IO


N


SEE PLANS


DECK SPAN


T&B
FLANGE


STEEL GIRDER, SEE PLANS


STEEL BEAM, SEE PLANS


CL


STANDARD SHEAR CONNECTION 
W/ SLIP CRITICAL BOLTS. DESIGN 
FOR REACTIONS SHOWN


SEE FRAMING PLAN 
FOR BEAM SIZE


3/8" (MIN) FITTED STIFFENER
(EACH SIDE) OFFSET AS
REQUIRED FOR BEAM
CONNECTION


GRID


TYP.


COLUMN


GRID


BEARING PLATE TO MATCH BEAM FLANGE THICKNESS 
LESS 1/8", MIN. 1/2"  THICKNESS, WIDTH OF PLATE 
SHALL BE WIDTH OF BEAM OR IF COLUMN IS WIDER 
THAN BEAM, COLUMN WIDTH PLUS 1" MINIMUM


STEEL PLATE FLANGE EXTENSION 
TO PROVIDE MIN. 1 1/2" BEARING 
FOR STEEL DECK, MATCH STEEL 


BEAM FLANGE THICKNESS


CJP


STEEL HSS COLUMN, SEE PLANS


STANDARD KNIFE PLATE SHEAR 
CONNECTION W/ SLIP CRITICAL BOLTS. 
DESIGN FOR REACTIONS SHOWN


CL


PLATE SHALL BE ASTM A572 
GRADE 50. THICKNESS TO MATCH 
BEAM TOP FLANGE


STEEL BEAM, SEE PLANS


CONT. CFS MOUNTING 
SURFACE. COORDINATE 
LOCATION AND 
ELEVATION FOR 
SECURITY PLANK CEILING


4" CFS STUDS BY 
DELEGATED 
DESIGNER, MAX. 
16" STUD SPACING


CONNECTION OF CFS 
TO CFT BY CFS 
DESIGNER


CFT, SEE PLAN


SECURITY PLANK 
CEILING, SEE ARCH


1


CFS BY DELEGATED 
DESIGNER, MAX. 16" 


STUD SPACING


CFS HEADER BY 
DELEGATED DESIGNER. 


CONNECTION TO CFT BY 
CFS DESIGNER


CONTINUOUS CFS 
MOUNTING SURFACE. 


COORDINATE LOCATION 
AND ELEVATION FOR 


SECURITY PLANK CEILING


ERECTION ANGLE


HSS BEAM


3/16


3/16
ANGLE TO
COL.


HSS TO PL


(4) 3/8" DIA. 
ADHESIVE 


ANCHOR WITH 3 
1/2" EMBED.


12"X12"X3/8" PL
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SCALE: NTS
1


COLUMN BASE PLATE PLAN DETAIL


SCALE: NTS
2


TYPICAL STEEL COLUMN ANCHOR DETAIL


SCALE: NTS
3


TYPICAL BEAM/GIRDER CONNECTION


SCALE: NTS
4


TYPICAL BEAM FRAMING OVER COLUMN DETAIL


CONNECTION


SCALE: NTS
5


TYPICAL HSS BEAM TO HSS BEAM


SCALE: NTS
6


TYPICAL HSS BEAM TO HSS COLUMN


SCALE: NTS
7


TYPICAL REINFORCED COMPOSITE SLAB DETAILS


SCALE: NTS
8


TYPICAL POUR STOP DETAIL


SCALE: NTS
9


TYPICAL ADDITIONAL CONCRETE SLAB-ON-METAL


DECK REINFORCING AT EDGE COLUMN


SCALE: NTS
10


TYPICAL COMPOSITE SLAB OPENING


SCALE: NTS
13


TYPICAL HSS BEAM TO HSS BEAM MOMENT


CONNECTION


SCALE: NTS
11


TYPICAL CONCRETE SLAB-ON-METAL DECK


REINFORCING PENETRATION


SCALE:  1 1/2" = 1'-0"
12


TYPICAL STEEL BEAM CANTILEVER CONNECTION AT


GIRDER


SCALE:  1" = 1'-0"
14


TYPICAL STEEL BEAM FRAMING SUPPORTING STEEL


COLUMN


SCALE:  1 1/2" = 1'-0"
16


TYPICAL STEEL MOMENT CONNECTION TO HSS


COLUMN


SCALE:  3/4" = 1'-0"
15


SECURITY PLANK CEILING SUPPORT - PARALLEL CFT


SCALE:  3/4" = 1'-0"
17


SECURITY PLANK CEILING SUPPORT -


PERPENDICULAR CFT WITH PARALLEL STEEL BEAM


A2
SCALE:  3/4" = 1'-0"


18
SECTION AT HSS BEAM TO CMU


A3
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SECOND FLOOR
111' - 4"


STUD WALL, SEE 
ARCH DWGS


STEEL BEAM, SEE PLAN


CONCRETE SLAB ON 
METAL DECK, SEE PLAN


CONTINUOUS L4X4X3/8 
POUR STOP


3/16 1-12


ANGLE TO
BEAM


4
"


4"


CONCRETE CURB, SEE 9/S3.1


4"


LOW ROOF BEARING
112' - 0"


SECOND FLOOR
111' - 4"


10


STEEL BEAM, SEE PLAN STEEL BEAM, SEE PLAN


CONCRETE SLAB ON 
METAL DECK, SEE 
PLAN


CFS TRUSS STUD WALL, SEE ARCH DWGS


CONCRETE CURB, SEE 9/S3.1


4
"


4"5"


CONCRETE CURB BEYOND


CONTINUOUS L4X4X3/8 
POURSTOP


Q


3/16 2-12


3/16 2-12
ANGLE TO


BEAM


STEEL BEAM, SEE PLAN


HOLLOW METAL FRAME TO 
CONNECT TO 
CONTINUOUS ANGLE


CONTINUOUS L4X4X3/8
3"


SECOND FLOOR
111' - 4"


Q


HSS BEAM, SEE PLAN


CONTINUOUS L4X4X3/8 WITH 
1/2" DIA. X 6" LONG HEADED 
STUDS AT 12" O.C.


CONCRETE SLAB ON 
METAL DECK, SEE PLAN


ANGLE TO
BEAM


HOLLOW METAL FRAME 
TO CONNECT TO 


CONTINUOUS ANGLE


HSS BEAM, 
SEE PLAN


HSS BEAM, SEE PLAN


STEEL ROOF DECK


HSS COLUMN, SEE PLAN


T/STEEL 109' - 6 7/8"


3/4" CAP PL


CONT. L4x4x3/8, 
GALV.


SECOND FLOOR
111' - 4"


EMBED PL


15# FELT PAPER


CONCRETE SLAB ON 
METAL DECK, SEE PLAN


L4X4X1/4 CONTINUOUS


PRECAST WALL PANEL
CONCRETE CURB, 


SEE 9/S3.1


EA EB


HSS BEAM, SEE PLAN


HSS BEAM, SEE PLAN


HSS BEAM, SEE PLAN. BOTTOM 
OF BEAM TO PROVIDE TOP 


CONNECTION AT STOREFRONT 
WALL. SEE ARCH DWGS.


STEEL ROOF DECK, 
SEE PLAN


HSS GIRDER, 
SEE PLAN


HSS GIRDER, 
SEE PLAN


HSS BEAM, SEE PLAN


4' - 6"2' - 9"


10"


CONT. L4x4x3/8, GALV.


4


HSS BEAM, SEE PLAN


HSS GIRDER, SEE PLAN


HSS BEAM, SEE PLAN. BOTTOM OF 
BEAM ALLIGNED TO BOTTOM OF 


GIRDER TO PROVIDE TOP 
CONNECTION AT STOREFRONT 


WALL. SEE ARCH DWGS.


HSS COLUMN, SEE PLAN


HSS BEAM, SEE PLAN


STEEL ROOF 
DECK, SEE PLAN


STOREFRONT WALL, 
SEE ARCH DWGS


T/STEEL 111' - 9 1/4"


1/4" CLOSURE PL


1' - 11 5/8" 10"


CONT. L4x4x3/8, GALV.


HSS BEAM, 
SEE PLAN


HSS GIRDER, SEE PLAN


BRICK VENEER, SEE ARCH DWGS


HSS BEAM, 
SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


L6X4X1/2 LLV BOTH 
SIDES OF HSS GIRDER


WELD 3 SIDES
OF ANGLE TO
HSS GIRDER


EMBED PL 


T/STEEL 120' - 7"


T/PC 118' - 8"


PRECAST WALL PANEL


1/4" CLOSURE PL


5' - 3 1/2"


CONT. L4x4x3/8, 
GALV.


7


HSS GIRDER, 
SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


HSS BEAM, 
SEE PLAN


PRECAST WALL PANEL


HSS8X4X1/2 SEAT


WELD 3
SIDES OF


ANGLE TO
STUB


COLUMN


L4X4X3/8 ON BOTH SIDES 
OF STUB COLUMN


EMBED PL 


T/PC 116' - 0"
4"


EC


PRECAST WALL PANEL
STEEL ROOF DECK, 


SEE PLAN


HSS BEAM, 
SEE PLAN


HSS GIRDER, 
SEE PLAN


3"


CONT. L3X3X1/4 W/ 1" VERT. 
SLOT HOLE AND 1/2" DIA. 
CONC. SCREW ANCHOR 


CENTERED IN HOLE AT 24" O.C.


0.1


HSS COLUMN, 
SEE PLAN


HSS GIRDER, 
SEE PLAN


HSS BEAM, 
SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


HSS BEAM, SEE PLAN


CONT. L4x4x3/8, 
GALV.


STEEL ROOF DECK, 
SEE PLAN


HSS BEAM, 
SEE PLAN


HSS GIRDER, 
SEE PLAN


4


S5.4


T/STEEL 110' - 8 5/8"


CONT. L4x4x3/8, GALV.


D1


GALV. HSS COLUMN, 
SEE PLAN


GALV. HSS BEAM, 
SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


GALV. 3/4" CAP PL


CJP


SALLYPORT ROOF
BEARING


116' - 8"


STEEL ROOF DECK, 
SEE PLAN


PRECAST WALL PANEL


CFT, SEE 
PLAN


STEEL ROOF DECK, 
SEE PLAN


CONTINUOUS 
EMBED PL, GALV.


16 GAUGE COLD-FORMED STEEL 
TRUSS BLOCKING BETWEEN 
TRUSSES CAPABLE OF 
TRANSFERING AN IN-PLANE 
LATERAL LOAD EQUAL TO 200 PLF 
INTO PRECAST WALL


CONNECT BLOCKING TO 
STEEL ROOF DECK WITH #12 


SCREW AT 12" O.C. (TYP.)


CONTINUOUS 
L4X3X3/8 GALV.


TRUSS CLIP AS REQUIRED BY 
CFT DELEGATED DESIGNER


3/16 1-12


3/16 1-12


GALV. EMBED PL


CONT. 16 GA. BENT 
COLD-FORMED 
STEEL PLATE


CFT WORK POINT AT OUTSIDE 
FACE OF PC WALL PANEL


8
 1


/8
".


T/STEEL 115' - 5 1/2"


DA


GALV. HSS 
COLUMN, SEE PLANGALV. HSS BEAM, 


SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


3/4" CAP PL, 
GALV., TYP.


CJP


D1


GALV. HSS 
BEAM, SEE 
PLAN


STEEL ROOF DECK, 
SEE PLAN


DA


STEEL ROOF DECK, 
SEE PLAN


GALV. HSS 
BEAM, SEE 
PLAN


4"


LOW ROOF BEARING
112' - 0"EMBED PL BY PC 


SUPPLIER


STEEL BEAM, SEE PLAN
PRECAST WALL 


PANEL


CFT, SEE PLAN


LOAD TO PC = +40KIP, -25KIP 
SERVICE LOAD


LOW ROOF BEARING
112' - 0"


PRECAST WALL PANEL


STEEL ROOF DECK, 
SEE PLAN


CFT, SEE PLAN


CONTINUOUS EMBED PL, GALV.


16 GAUGE COLD-FORMED STEEL 
TRUSS BLOCKING BETWEEN 


TRUSSES CAPABLE OF 
TRANSFERING AN IN-PLANE 


LATERAL LOAD EQUAL TO 200 PLF 
INTO PRECAST WALL. 


CONNECT BLOCKING TO 
STEEL ROOF DECK WITH #12 
SCREW AT 12" O.C. (TYP.)


TRUSS CLIP AS REQUIRED BY 
CFT DELEGATED DESIGNER


TRUSS BEARING AT PRECAST, 
SHIM AS NEEDED


CONT. 16 GA. BENT 
COLD-FORMED 


STEEL PLATE


CFT WORK POINT AT OUTSIDE 
FACE OF PC WALL PANEL


8
 1


/8
".


MEZZANINE
108' - 4"


1
' 
- 


0
"


ON CMU WALL BELOW


1' - 0" CENTERED


(4) #5
BOT. REINF.


(4) #8
TOP REINF.


5
"


LOAD BRG CMU


NON-LOAD 
BRG CMU


#3 TIES SPACED 
AT 4" O.C.


MEZZANINE
108' - 4"


#3 TIES AT 4" O.C.


1
' 
- 


0
"


1' - 8"


(7) # 5
TOP REINF.


(7) # 8
BOT. REINF.


CONCRETE SLAB, 
SEE PLAN


5
"


MEZZANINE
108' - 4"


TIES, SEE 2/S5.2


HOOKED TOP REINFORCEMENT, 
SEE 2/S5.2


BOTTOM REINFORCMENT, 2/S5.2


CONCRETE COLUMN, SEE PLAN


#3 BEAM END REINFORCEMENT


24
"


17"


17"


3
"


3
"


VERTICAL REINF., SEE SCHEDULE


#3 TIES AT 6" O.C.


MEZZANINE
108' - 4"


ELEVATED CONCRETE SLAB, 
SEE PLAN


STEEL POST, SEE PLAN


CONTINUOUS L5X5X3/8 WITH 
1/2" DIA. 3" LONG HEADED 


STUDS SPACED AT 12" O.C. 
ON EACH ANGLE LEG 


STAGGER STUDS BETWEEN 
ANGLE LEGS


SECURITY SCREEN ASSEMBLY, 
SEE ARCHITECTURAL 


DRAWINGS


SALLYPORT ROOF
BEARING


116' - 8"


CFT, SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


CONTINUOUS 
EMBED PL, GALV.


6 GAUGE COLD-FORMED STEEL TRUSS 
BLOCKING BETWEEN TRUSSES CAPABLE OF 
TRANSFERING AN IN-PLANE LATERAL LOAD 
EQUAL TO 200 PLF INTO PRECAST WALL


CONNECT BLOCKING TO 
STEEL ROOF DECK WITH #12 


SCREW AT 12" O.C. (TYP.)


TRUSS CLIP AS REQUIRED 
BY CFT DELEGATED 


DESIGNER


CONT. 16 GA. BENT COLD-
FORMED STEEL PLATE


CFT WORK POINT AT OUTSIDE 
FACE OF PC WALL PANEL


8
 1


/8
".


SECOND FLOOR
111' - 4"


PC WALL PANEL


EMBED ANGLE


S5.0


5
SIM


CONCRETE SLAB ON 
METAL DECK, SEE 


PLAN


MEZZANINE
108' - 4"


ELEVATED CONCRETE 
SLAB, SEE PLAN


#4 HOOKED DOWEL AT 4'-0" 
O.C. DRILLED 6" INTO CMU AND 


SET IN EPOXY ADHESIVE


#5 CONTINUOUS


LOAD BRG CMU


2'-0"


10"


NON-LOAD BRG CMU


1
' 
- 


0
"5


"


SLAB REINFORCEMENT 
FLIPPED IN SIM. DETIAL


MEZZANINE
108' - 4"


ELEVATED CONCRETE 
SLAB, SEE PLAN


PRECAST 
WALL PANEL


DEFORMED BAR ANCHOR 
IN PC WALL MATCHING 
SLAB REINFORCEMENT


1 1/2" DEEP BLOCKOUT 
IN PC WALL


5
"


2" EXPANSION JT, SEE ARCH DRAWINGS


CONTINUOUS 
BENT PL3X3X1/4 
GALV.


STEEL ROOF 
DECK, SEE PLAN


STEEL ROOF 
DECK, SEE PLAN


CFT, SEE PLAN


MEZZANINE
108' - 4"


ELEVATED CONCRETE 
SLAB, SEE PLAN


CONTINUOUS ANGLE ALONG 
FACE OF MEZZANINE SLAB


CJP


S5.0
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SCALE:  3/4" = 1'-0"
7


SECTION


SCALE:  3/4" = 1'-0"
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SECTION
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SECTION
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SECTION


SCALE:  3/4" = 1'-0"
16


TYPICAL HSS BEARING ON PRECAST WALL


SCALE:  3/4" = 1'-0"
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TYPICAL HSS BEARING ON PRECAST WALL
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SECTION
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SECTION
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SECTION
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TYPICAL CONCRETE MEZZANINE EDGE DETAIL
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MEZZANINE POST DETAIL
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SECOND FLOOR
111' - 4"


13


STEEL ROOF DECK, 
SEE PLAN


CFT, SEE PLAN


PRECAST SLAB, 
SEE PLAN PRECAST WALL PANEL


CONT. 16 GA. BENT 
COLD-FORMED 
STEEL PLATE


CFT WORK POINT AT 
OUTSIDE FACE OF 
PC WALL PANEL


8
 1


/8
".


SECOND FLOOR
111' - 4"


PRECAST WALL PANEL


CFT, SEE PLAN


STEEL ROOF DECK, SEE PLAN


HOLLOWCORE PRECAST SLAB, SEE PLAN


S5.1


6


4" CFS OUTLOOKER 
BY CFS SUPPLIER. 


SPACE AT 3'-0" O.C.


CFS CONNECTIONS 
BY CFS SUPPLIER, 
TYP.


CONTINUOUS 
EMBED ANGLE


CONTINUOUS CFS 
BY CFS SUPPLIER


SOFFIT SUPPORT 
ASSEMBLY BY CFS 


SUPPLIER


CFS TO TIE BACK TO 
PRECAST PANEL. 


CONNECTION BY CFS 
SUPPLIER


3 3/4"1' - 8 7/8"


SKYLIGHT, SEE 
ARCH DWGS


SCREWED CONNECTION TO 
CFT BY CFS SUPPLIER. 


CONNECTION TO WITHSTAND 
MINIMUM 1KLF VERTICAL AND 


HORIZONTAL LOADING


CONTINUOUS BENT PL 14"X3"X3/8" LLH


SCREEN, SEE ARCH DWGS


CFT, SEE PLAN


SCREWED CONNECTION TO 
CFT BY CFS SUPPLIER. 
CONNECTION TO WITHSTAND 
MINIMUM 1KLF VERTICAL AND 
HORIZONTAL LOADINGCONTINUOUS BENT 


PL 17"X3"X3/8"


SCREWED CONNECTION TO 
CFT BY CFS SUPPLIER. 


CONNECTION TO WITHSTAND 
MINIMUM 1.5KLF VERTICAL 


AND HORIZONTAL LOADING


S5.3


15


SECOND FLOOR
111' - 4"


7


EMBED PL AT EACH BEAM 
BEARING


STEEL BEAM, SEE PLAN


COMPOSITE SLAB, 
SEE PLAN


PRECAST WALL


1/2" DIA. X 3" LONG 
HEADED STUD, SEE PLAN


15# FELT PAPER


SECOND FLOOR
111' - 4"


CONCRETE CURB, 
SEE 9/S3.1


EMBED PL


15# FELT PAPER


L4X4X1/4 CONTINUOUS


PRECAST WALL PANEL


CONCRETE SLAB ON 
METAL DECK, SEE PLANCONCRETE SLAB ON 


METAL DECK, SEE PLAN


LOAD TO PC = 20KIP 
SERVICE LOAD


SECOND FLOOR
111' - 4"


S4.0


17


CONCRETE SLAB ON 
METAL DECK, SEE PLAN


CMU WALL
STEEL BEAM, SEE PLAN


CUT BLOCK AS REQUIRED 
TO ACCOMMODATE BEAM 


BEARING


CONTINUOUS L4X4X3/8 POUR STOP


SECOND FLOOR
111' - 4"
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HSS COLUMN, 
SEE PLAN


HSS BEAM, SEE PLAN


CONCRETE SLAB ON 
METAL DECK, SEE PLAN


8


HSS COLUMN, 
SEE PLAN


STEEL BEAM, 
SEE PLAN


STEEL BEAM, SEE PLAN


STEEL ANGLE, 
SEE PLAN


CJP


3/8" STIFFENER 
EACH SIDE


3/8" PL


T&B
FLANGE


LOW ROOF BEARING
112' - 0"


PRECAST WALL PANEL


STEEL ROOF DECK, 
SEE PLAN


CFT, SEE PLAN


CONTINUOUS EMBED PL, GALV.


6 GAUGE COLD-FORMED 
STEEL TRUSS BLOCKING 


BETWEEN TRUSSES CAPABLE 
OF TRANSFERING AN IN-


PLANE LATERAL LOAD EQUAL 
TO 200 PLF INTO PRECAST 


WALL. 


CONNECT BLOCKING TO 
STEEL ROOF DECK WITH #12 
SCREW AT 12" O.C. (TYP.)


TRUSS CLIP AS REQUIRED BY 
CFT DELEGATED DESIGNER


TRUSS BEARING AT PRECAST, 
SHIM AS NEEDED


HSS BEAM, SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


CONT. 16 GA. BENT COLD-
FORMED STEEL PLATE


CFT WORK POINT AT OUTSIDE 
FACE OF PC WALL PANEL


8
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LOW ROOF BEARING
112' - 0"


13


STEEL BEAM, SEE PLAN. 
THIS BEAM BEARS ON 
PRECAST WALL


PRECAST WALL 
PANEL


EMBED ANGLE AT CORNER


CFT, SEE PLAN


STEEL BEAM, 
SEE PLAN


STEEL ROOF DECK, SEE PLAN


CONTINUOUS CFS 
BETWEEN 


OUTLOOKERS


PRECAST WALL PANEL


EMBED PL BY PC 
SUPPLIER


CFT, SEE PLAN


LOAD TO PC = +40KIP, -25KIP 
SERVICE LOAD


OUTLOOKER BY 
CFS SUPPLIER


CFS CONNECTIONS 
BY CFS SUPPLIER, 


TYP.


CFS FRAMING BETWEEN 
OUTLOOKERS TO TRANSFER 


ROOF DECK DIAPHRAGM 
LOAD EQUAL TO 200PLF. CFS 


FRAMING BY CFS SUPPLIER


EMBED ANGLE BY PRECAST 
MANUFACTURER


LOW ROOF BEARING
112' - 0"


J


STEEL ROOF DECK, 
SEE PLAN


CFT, SEE PLAN


STEEL BEAM, SEE PLAN


EMBED ANGLE


PRECAST WALL 
PANEL BEYOND


LOAD TO PC = +40KIP, -25KIP 
SERVICE LOADS


CFT, SEE PLAN


PRECAST WALL PANEL


7"


STEEL BEAM, 
SEE PLAN


STEEL ROOF DECK, SEE PLAN


EMBED PL


SKYLIGHT, SEE 
ARCH DWGS


CONTINUOUS L6X3-1/2X3/8" LLH


SCREEN, SEE ARCH DWGS


STEEL ROOF DECK, 
SEE PLAN


SKYLIGHT, SEE ARCH DWGS


CFT, SEE PLAN


BOTH LEGS
OF ANGLE


STEEL ROOF DECK, 
SEE PLAN


L6X3-1/2X3/8, REFER 
TO 14/S5.3


SCREWED CONNECTION TO 
CFT BY CFS SUPPLIER. 
CONNECTION TO WITHSTAND 
MINIMUM 1KLF VERTICAL AND 
HORIZONTAL LOADING


SECTION REACTION


BEAM REACTION SCHEDULE


HSS8X6X1/2 15K


W10X30 20K


W12X35 30K


W21X48 ±15K


W24X55 25K


W24X76 +40K, -25K


W24X84 ±20K


W27X84 15K


LOW ROOF BEARING
112' - 0"


EMBED PL


PRECAST 
WALL PANEL


STEEL BEAM, 
SEE PLAN


LOAD TO PC = 20KIP 
SERVICE LOAD


HIGH ROOF BEARING
118' - 0"


PRECAST WALL PANEL


STEEL ROOF DECK, 
SEE PLAN


CONT. 16 GA. BENT 
COLD-FORMED 


STEEL PLATE


CONTINUOUS EMBED PL, GALV.


CONNECT BLOCKING TO 
STEEL ROOF DECK WITH #12 
SCREW AT 12" O.C. (TYP.)


WORK POINT AT OUTSIDE 
FACE OF PC WALL PANEL


3


12


8
 1


/8
"


3/8" BENT PL AT 
4'-0" ON CENTER


V
A


R
IE


S


3"


3"


STEEL BEAM, 
SEE PLAN


12


T/STEEL 118' - 9"


T/STEEL 116' - 8"


HSS BEAM, 
SEE PLAN


HSS BEAM, 
SEE PLAN


SECURITY PLANK CEILING, SEE 
ARCH. HSS FRAME SUPPORTING 
SECURITY SCREEN IS LATERALLY 
UNSTABLE UNTIL SECURITY 
PLANK CEILING HAS BEEN FULLY 
INSTALLED AND CONNECTED. 
TYP. AT ALL SECURITY SCREEN 
SUPPORT FRAMES.


MEZZANINE
108' - 4"


TIES, SEE 1/S5.2


HOOKED TOP 
REINFORCEMENT, SEE 1/S5.2


BOTTOM 
REINFORCMENT, 


SEE 1/S5.2


#3 BEAM END 
REINFORCEMENT


1
0
"


17"


17"
BOTTOM OF ELEVATED 
SLAB BEYOND


ELEVATED SLAB 
REINFORCEMENT, 
SEE PLAN


T/SLAB 110' - 8"


ELEVATED CONCRETE SLAB REINFORCEMENT, SEE PLAN


#4 DOWELS TO MATCH SLAB 
REINFORCEMENT SIZE AND 
SPACING


24"
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SCALE:  3/4" = 1'-0"
1


SECTION


SCALE:  3/4" = 1'-0"
2


SECTION


SCALE:  3/4" = 1'-0"
7


TYPICAL SKYLIGHT SUPPORT


SCALE:  3/4" = 1'-0"
3


SECTION


SCALE:  3/4" = 1'-0"
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SECTION
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SECTION


SCALE:  3/4" = 1'-0"
6


SECTION


SCALE:  3/4" = 1'-0"
8
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SECTION
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SECTION


SCALE:  3/4" = 1'-0"
12


SECTION
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SECTION


SCALE:  3/4" = 1'-0"
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SECTION


SCALE:  3/4" = 1'-0"
15


SECTION


SCALE:  1 1/2" = 1'-0"
16


BEAM REACTION SCHEDULE


A1


A1
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SECTION


A1
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SECTION
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SECTION


A2


A2


A3


A3


SCALE:  3/4" = 1'-0"
21


SECTION


A3


SCALE:  3/4" = 1'-0"
22


SECTION


NON-LOAD BEARING CMU


LOAD BEARING CMU


CONTINUOUS 
CMU REINF.
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HSS BEAM, 
SEE PLAN


PRECAST 
WALL PANEL


EMBED PL BY 
PC SUPPLIER


S5.0


5
SIM


Q


8


8


S5.3


STEEL ANGLE, 
SEE PLAN


3/16
TYP STEEL BEAM, 


SEE PLAN


STEEL BEAM, 
SEE PLAN


3/8" PL, TYP.


3
" 
M


IN
.


STEEL ANGLE, 
SEE PLAN, TYP.


3/8" PL
3/16 3


TYP.


HIGH ROOF BEARING
118' - 0"


PRECAST WALL PANEL


STEEL ROOF DECK, 
SEE PLAN


CONT. 16 GA. BENT COLD-
FORMED STEEL PLATE


CONTINUOUS EMBED PL, GALV.


16 GAUGE COLD-FORMED STEEL TRUSS 
BLOCKING BETWEEN TRUSSES CAPABLE OF 


TRANSFERING AN IN-PLANE LATERAL LOAD 
EQUAL TO 200 PLF INTO PRECAST WALL. 


CONNECT BLOCKING TO 
STEEL ROOF DECK WITH #12 
SCREW AT 12" O.C. (TYP.)


TRUSS CLIP AS REQUIRED 
BY CFT DESIGNER


TRUSS BEARING AT PRECAST, 
SHIM AS NEEDED


8
 1


/8
".


CFT WORK POINT AT OUTSIDE 
FACE OF PC WALL PANEL


3


12


CFT, SEE PLAN


PRECAST WALL PANEL


CFT, SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


OUTLOOKER BY 
CFS SUPPLIER


4' - 5"1' - 8 7/8"


EMBED ANGLE BY PRECAST 
MANUFACTURER


CFS 
CONNECTIONS 
BY CFS 
SUPPLIER, TYP.


CONTINUOUS CFS 
BETWEEN 


OUTLOOKERS BY 
CFS SUPPLIER


CFS FRAMING BETWEEN 
OUTLOOKERS TO TRANSFER 


ROOF DECK DIAPHRAGM 
LOAD EQUAL TO 200PLF. CFS 


FRAMING BY CFS SUPPLIER


L


CFT, SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


STEEL GIRDER, SEE 11/S6.1


STEEL ROOF DECK, SEE PLAN


STEEL BEAM, 
SEE PLAN


L3X3X3/8 AT 4'0" O.C.


3/8" PL


L TO L AND
L TO PL


TYP.


CONT. L3x3x3/8, GALV.


3/8" (MIN) FITTED STIFFENER
(EACH SIDE) 


TYP.


L3X3X3/8 HANGERS AT 2'-0" O.C.


3/16


CONTINUOUS 
SLOPED L3X3X3/8


3/16


B/DECK


EL. VARIES


STEEL BEAM, SEE PLAN


CFT, SEE PLAN


PRECAST 
WALL PANEL


EMBED PL BY PC 
SUPPLIER


LOAD TO PC = ±20KIP SERVICE LOAD


CFS 
CONNECTIONS 
BY CFS 
SUPPLIER, TYP.


CONTINUOUS CFS 
BETWEEN 


OUTLOOKERS BY 
CFS SUPPLIER


1' - 8 1/2" 4' - 5"


CFT, SEE PLAN


CFT, SEE PLAN


CFS OUTLOOKER 
BY CFS SUPPLIER


CFS WALL


BOX HEADER BY 
CFS SUPPLIER


OVERHEAD COILING DOOR, SEE 
ARCH DWGS. CFS SUPPLIER TO 
COORDINATE SUPPORT OF DOOR 
WITH COILING DOOR SUPPLIER


BEAM UPLIFT = 5K


EMBED PL


HSS BEAM, SEE PLAN


STEEL DECK, SEE PLAN


PRECAST WALL PANEL


1' - 0"


S5.0


6
SIM


LOW ROOF BEARING
112' - 0"


B


2" E.J.


HOLLOWCORE PRECAST 
SLAB, SEE PLAN


CMU WALL


PRECAST WALL PANEL


CFT, SEE PLAN


EMBED ANGLE


EMBED PL


3/16


LOW ROOF BEARING
112' - 0"


13


SALLYPORT ROOF
BEARING


116' - 8"


CFT, SEE PLAN


STEEL DECK, 
SEE PLAN


STEEL ROOF DECK, SEE PLAN


STEEL BEEAM, SEE PLAN


CFS CROSS BRACING 
BLOCKING BETWEEN 
TRUSSES DESIGNED FOR 
125PLF IN-PLANE LATERAL 
LOAD


B


CFT, SEE PLAN


2" EXPANSION JT, SEE ARCH DRAWINGS


SCREWED CONNECTION TO 
CFT BY CFS SUPPLIER. 
CONNECTION TO WITHSTAND 
MINIMUM 1KLF VERTICAL AND 
HORIZONTAL LOADING


CONTINUOUS BENT PL 
14"X3"X3/8" LLH, GALV.


CONTINUOUS 
L3X3X1/4 GALV.


L


CFT, SEE PLAN


STEEL ROOF DECK, 
SEE PLAN


STEEL BEAM


STEEL ROOF DECK, SEE PLAN


STEEL BEAM, 
SEE PLAN


L3X3X3/8 AT 4'-0" O.C.


3/8" PL TYP.


L TO L AND
L TO PL


TYP.


CONT. L3x3x3/8, GALV.
2' - 5 1/2"


S/STEEL


EL. VARIES


S/STEEL


EL. VARIES


L


5' - 0"2' - 5 1/2"


W.P.


W.P.


STEEL ROOF DECK, SEE PLAN


STEEL BEAM, 
SEE PLAN


L3X3X3/8 AT 4'-0" O.C.


3/8" PL TYP.


L TO L AND
L TO PL


TYP.


2L6X4X3/8 BRACE (LLV)


STEEL ROOF DECK, 
SEE PLAN


CFT, SEE PLAN


CONT. L3X3X3/8, 
GALV.


T/STEEL


EL. VARIES


3/8" (MIN) FITTED STIFFENER
(EACH SIDE) 


TYP.


L3X3X3/8 HANGERS AT 2'-0" O.C.
CONTINUOUS 


SLOPED L3X3X3/8


3/16


B/DECK


EL. VARIES


L


W.P.


STEEL ROOF DECK, SEE PLAN


STEEL BEAM, 
SEE PLAN


L3X3X3/8 AT 4'-0" O.C.


3/8" PL TYP.


L TO L AND
L TO PL


TYP.


2L6X4X3/8 BRACE (LLV)


STEEL ROOF DECK, 
SEE PLAN


CFT, SEE PLAN


5' - 0"2' - 5 1/2"


W.P.


STEEL POST, 
SEE 11/S6.1


STEEL GIRDER, SEE 11/S6.1


CONT. L3X3X3/8, 
GALV.


3/8" (MIN) FITTED STIFFENER
(EACH SIDE) 


TYP.


S/STEEL


EL. VARIES


B/DECK


EL. VARIES


CONTINUOUS 
SLOPED L3X3X3/8


3/16 2 -12
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SCALE:  3/4" = 1'-0"
1


SECTION


SCALE:  3/4" = 1'-0"
2


DETAIL


SCALE:  3/4" = 1'-0"
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DETAIL
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SECTION
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NOTES.
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SCALE:  1/16" = 1'-0"
1


OVERALL PLAN - COMPONENTS AND CLADDING


SCALE:  1/16" = 1'-0"
2


OVERALL PLAN - SNOW DRIFT


SCALE: N.T.S.
3


WIND DESIGN ROOF PRESSURES - ROOF


COMPONENTS & CLADDING


SCALE: N.T.S.
4


WIND DESIGN ROOF PRESSURES - LOADING DOCK


ROOF COMPONENTS & CLADDING


SCALE:  1 1/2" = 1'-0"
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TRIM COMPONENTS:


A1 DELUGE VALVE


PRIMING VALVE


FIELD CONNECTION
TO OPEN DRAIN


(on both sides)


FIELD CONNECTION
TO WATER SUPPLY


(on both sides)


D1
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B6


B5


B7


F2


B9


B1


B2


B4B3


D2


B13


C2


B12


B10


2


CONTRACTOR'S
HYDROSTATIC
TEST PORT
(water supply side)


1To Air Supply System Trim


FIELD CONNECTION TO
SPRINKLER PIPING NETWORK


TotalPac Base
(shown without enclosure)


To Air Supply
System Trim


B8
F3


F4


E9
E4


F5


F1


D3


A1


B11


1


CONTRACTOR'S
HYDROSTATIC TEST PORT
(system side)


2


E2


E11


TO DRAIN COLLECTOR


TO SPRINKLER RISER


E9


E10


Copper tubing


E12


E3


E1


This section replaced
by Dehydrator option
(when used)


TO OPTIONAL ACCELERATOR
(plugged when not used)


3


TO PNEUMATIC ACTUATOR
(plugged when not used)


E4
(plugged with
SureFire trim)


Pressure relief valve


B1


STRAINERB2


1/16" RESTRICTED ORIFICEB3


SPRING LOADED CHECK VALVEB4


ALARM TEST VALVEB5


FLOW TEST VALVEB6


DRIP CHECK VALVEB7


DRAIN CHECK VALVEB8


PRESSURE OPERATED RELIEF VALVE (PORV)B9


EMERGENCY RELEASE VALVEB10


PRIMING PRESSURE WATER GAUGE & VALVEB11


WATER SUPPLY PRESSURE GAUGE & VALVEB12


CLAPPER CHECK VALVEB13


C1 ALARM PRESSURE SWITCH


CONNECTION TO WATER MOTOR GONG (STRAINERC2


WATER SUPPLY CONTROL VALVED1


RISER CHECK VALVED2


MAIN DRAIN VALVED3


AIR SUPERVISORY PRESSURE SWITCHE4


FLOAT-CHECK ASSEMBLYE9


N.C. SOLENOID VALVE - 24VdcF1


N.O. SOLENOID VALVE - 24VdcF2


PNEUMATIC ACTUATORF3


PNEUMATIC ACTUATOR PRESSURE GAUGEF4


5/64" RESTRICTED ORIFICEF5


SUPPLIED BY CONTRACTOR)


1


1 LOCATE SPRINKLER AT THE CENTER OF THE CEILING PANEL


CEILING PANEL DETAIL


(2'-0" X 2'-0")


NOTE: 
REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR CEILING TYPES.


DN DOWN


DP DRY PIPE PIPING


DWG DRAWING


CONT CONTINUATION


F FIRE WATER SUPPLY


FDC FIRE DEPARTMENT CONNECTION


FHV FIRE HOSE VALVE


SD SPRINKLER DRAIN


OS&Y OUTSIDE SCREW & YOKE


TYP TYPICAL


WP WET PIPE


ABBREVIATIONS


DRAIN/TEST VALVE


SIGHT GLASS


FIRE DEPARTMENT SIAMESE CONNECTION


DOUBLE CHECK BACKFLOW PREVENTER


GATE OR BUTTERFLY VALVE WITH TAMPER SWITCH


CHECK VALVE


FIRE WATER SUPPLY


STAND PIPE


PIPING: UP


PIPE CONTINUATION


PIPING: DOWN


WATER FLOW INDICATOR


DIRECTION OF FLOW


OS&Y VALVE WITH TAMPER SWITCH


FIRE DEPARTMENT CONNECTION PIPING


UNION


FDC


SP


F


DRY PIPEFDP


WET PIPEFPW


SYMBOLS


PRE ACTION PIPEFPA


- 52,000SF


GPMxSF REQUIRED


OCCUPANCY / CONSTRUCTION TYPE


MAXIMUM AREA PER ZONE


FIRE PROTECTION 
BASIS OF DESIGN


- A3, B, I3, S1 & S2 / IIB


- 0.10x1500 & 0.15x1500


FLOW ZONE WITH HOSE CONNECTION - 325 GPM


SPRINKLER DURATION - 30 MINUTES


- Shelburn Water


DATE:


PERORMED BY:


FLOW TEST DATA


- Febuary 26, 2021


STATIC PRESSURE: - 55


MEASURED FLOW: - 750


RESIDUAL PRESSURE AT RESIDUAL FLOW: - 20


FIRE PROTECTION GENERAL NOTES
1. THE BUILDING SHALL BE PROTECTED WITH A WET AND DRY PIPE, AND PRE-ACTION SPRINKLER SYSTEM AS 


NOTED ON THE DRAWINGS.


2. THE WET PIPE SPRINKLER SYSTEM SHALL BE HYDRAULICALLY DESIGNED. DESIGN DENSITIES AND 
SPRINKLER HEAD COVERAGE ARE LISTED IN DIVISION 21 SPECIFICATIONS.


3. HYDRAULIC CALCULATIONS SHALL BE PREPARED IN ACCORDANCE WITH THE NFPA-13 STANDARD.


4. ALL PIPING SHALL BE CONCEALED IN AREAS WITH FINISHED CEILINGS.


5. ALL FLOW TEST DRAINS SHALL BE PIPED TO A SUITABLE DRAIN THAT DISCHARGES TO THE EXTERIOR OF 
THE BUILDING OR AS INDICATED ON THE DRAWINGS.


6. AUXILIARY DRAINS SHALL BE PROVIDED, WHERE REQUIRED, FOR SYSTEM DRAINAGE.


7. THE FIRE PROTECTION DEVICES SHALL BE CONNECTED TO THE BUILDING FIRE ALARM SYSTEM.


8. COORDINATE FIRE SPRINKLER WORK WITH ARCHITECTURAL (REFLECTED CEILING PLAN), ELECTRICAL 
(LIGHTING), HVAC (DUCTWORK AND PIPING), AND PLUMBING, BEFORE COMMENCING WORK.


9. ALL SYSTEM CONTROL VALVES SHALL BE ELECTRICALLY SUPERVISED.


10. CONTRACTOR SHALL FURNISH AND INSTALL ALL MATERIALS, LABOR COSTS, PERMIT FEES AND EQUIPMENT 
REQUIRED FOR, OR INCIDENTAL TO THE INSTALLATION OF A COMPLETE AND OPERATIONAL SPRINKLER 
SYSTEM, AS INDICATED IN THE CONTRACT DOCUMENTS.


11. CONTRACTOR SHALL PREPARE AND SUBMIT SPRINKLER PLANS AND PRODUCT DATA SHEETS THAT CONTAIN 
SUFFICIENT DETAIL FOR THE AUTHORITIES HAVING JURISDICTION TO EVALUATE THE HAZARD AND 
EFFECTIVENESS OF THE SPRINKLER SYSTEM.


12. INSTALLATION OF THE FIRE SUPPRESSION SYSTEM SHALL BE IN ACCORDANCE WITH NFPA STANDARDS, THE 
STATE OF INDIANA FIRE CODE, AND OTHER LOCAL FIRE CODE AUTHORITY HAVING JURISDICTION.


13. HYDRAULIC CALCULATIONS AND SHOP DRAWINGS SUBMITTALS SHALL BE SIGNED AND STAMPED BY A 
QUALIFIED FIRE PROTECTION PROFESSIONAL ENGINEER IN THE STATE OF THE PROJECT.


14. ANY CONFLICTS WHICH OCCUR DUE TO LACK OF COORDINATION OF THE SPRINKLER CONTRACTOR WITH 
OTHER DIVISIONS SHALL BE CORRECTED BY THE SPRINKLER CONTRACTOR WITH NO FURTHER EXPENSE TO 
OWNER.


15. SPRINKLER SYSTEM SHALL BE TESTED IN ACCORDANCE WITH THE NFPA-13 AND BY THE AUTHORITY HAVING 
JURISDICTION BEFORE COMMISSIONING THE SPRINKLER SYSTEMS.


16. SHUT-OFF TYPE VALVES LOCATED ABOVE THE CEILINGS SHALL BE WITHIN 36" OF THE CEILING LEVEL.


17. CONTRACTOR SHALL PROVIDE ACCESS DOORS, WHETHER SPECIFICALLY IDENTIFIED ON THE SHEETS OR 
NOT, IN ALL WALL AND CEILINGS WHERE SERVICE OR ADJUSTMENT TO FIRE PROTECTION ITEMS MAY BE 
REQUIRED.  ACCESS DOORS SHALL BE OF AN APPROPRIATE SIZE REQUIRED FOR EACH APPLICATION.  
WHERE APPLICABLE, ACCESS DOORS SHALL MATCH THE FIRE / SECURITY RATING OF THE WALL / CEILING 
ASSEMBLY.


18. INDICATED SQUARE FOOTAGES ARE APPROXIMATE.  REFER TO ARCHITECTURAL DRAWINGS FOR PLAN 
DIMENSIONS.


19. ALL FIRE PROTECTION SPRINKLER PIPING SHALL BE INSTALLED TO DRAIN BACK TO ALARM VALVES OR 
DRAIN STATIONS.


20. PIPE ROUTINGS ARE DIAGRAMATIC.  CONTRACTOR IS RESPONSIBLE FOR REVIEW OF ARCHITECTURAL 
DRAWINGS FOR UNDERSTANDING OF CEILING CONDITIONS AND WHERE PIPING IS ROUTED TO REMAIN 
CONCEALED IN OCCUPIED AREAS.


21. CONTRACTOR TO COORDINATE WITH DIVISION 13 SPECIFICATION FOR PREFABRICATION CELLS.  LOCATIONS 
AND CONNECTION SIZES TO PROVIDED AS PART OF CELLS TO BE COORDINATED WITH PREFABRICATED 
CELL PROVIDER


22. CONTRACTOR TO COORDINATE COLD-FORMED STEEL TRUSSES WITH THE ROUTING AND 
HANGER/SUPPORTS OF ALL MECHANICAL, ELECTRICAL, PLUMBING, SECURITY ELECTRONICS AND FIRE 
PROTECTION THROUGH BIM COORDINATION MODELING PRIOR TO ANY FABRICATION. ROUTING OF TRADES 
ELEMENTS SHOWN ON PLANS AND ANY TRUSS WEBS SHOWN IN BUILDING SECTIONS ARE DIAGRAMMATIC 
AND MUST BE COORDINATED WITH COLD-FORMED STEEL TRUSS SUPPLIER AND THEIR STRUCTURAL TRUSS 
ELEMENT REQUIREMENTS. TRADES TO PROVIDE HANGING LOADS TO TRUSS DELEGATED DESIGNER, 
MODIFICATION OF HANGER/SUPPORTS FOR TRADES INCLUDE BUT IS NOT LIMITED TO ADJUSTING SPACING 
OF HANGERS/SUPPORTS AND/OR ADJUSTING SUPPORTS TO EXTEND TO ADJACENT WALL SURFACES. THIS 
SHALL BE DONE AT NO ADDITIONAL COST TO THE OWNER.


23. ALL FIRE PROTECTION SPRINKLER PIPING SHALL BE INSTALLED TO NOT BE ROUTED OVER ELECTRICAL 
EQUIPMENT.


MELTS FUSIBLE LINK AT SPRINKLER HEAD


MELTING OF THE LINK RELEASES WATER
AT THE SPRINKLER HEAD


THE FLOW OF WATER IN THE SYSTEM
ACTIVATES FLOW DEVICES


FIRE


SOUNDING ALARM SYSTEM


WET PIPE SYSTEM


OPERATIONAL DIAGRAM
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211307


211308


211305


211317


211302


211303


211304


211306


211311


MELTS FUSIBLE LINK AT SPRINKLER HEAD


MELTING OF THE LINK RELEASES AIR
TO THE ATMOSPHERE


DRY PIPE VALVE IS OPERATED BY WATER PRESSURE
AND WATER FLOWS TO ANY OPERATED SPRINKLER HEADS


FIRE


SOUNDING ALARM SYSTEM


DRY PIPE SYSTEM


OPERATIONAL DIAGRAM


HEAT DETECTOR OR MANUAL PULL STATION
INITIATES SIGNAL TO CONTROL PANEL


CONTROL PANEL INITIATES:
1. ALARM SIGNAL TO BUILDING F.A.C.P.
2. SIGNAL TO THREE SHUNT-TRIP PANEL BREAKERS.
3. RELEASE DELUGE VALVES SOLENOID SYSTEM TO FILL WITH WATER.


MELTS FUSIBLE LINK AT SPRINKLER HEAD


FIRE


MELTING OF LINK RELEASES WATER
AT THE SPRINKLER HEAD


PREACTION SYSTEM


OPERATIONAL DIAGRAM


THE FLOW OF WATER IN THE SYSTEM
ACTIVATES FLOW DEVICES


SOUNDING ALARM SYSTEM


1


2


3


4
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NOTE:
1. DRY PIPE ZONE VALVE.
2. LOCKABLE BALL VALVE.
3. DRIP LEG WITH LOCKABLE BALL VALVE.
4. 3" DRAIN PIPE TO FLOOR SINK IN NEARBY CHASE.
    SEE PLANS FOR LOCATION.
5. OILLESS RISER MOUNTED AIR COMPRESSOR.
    120 V - 1 PHASE - 1/3 HP
6. WET PIPE SUPPLYING DRY PIPE SYSTEM.
7. AUTOMATIC SPRINKLER DRYP PIPE SYSTEM PIPING.
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FIRE PROTECTION BACKFLOW PREVENTER SCHEDULE
TAG DESCRIPTION MANUFACTURER REMARKS
DCV-1 DOUBLE CHECK VALVE DETECTOR ASSEMBLY BACKFLOW PREVENTER - MAIN BODY AND ACCESS COVER


SHALL BE EPOXY COATED DUCTILE IRON (ASTM A 536 GRADE 4).  THE SEAT RING AND CHECK VALVE SHALL
BE NORYL, THE STEM SHALL BE STAINLESS STEEL AND THE SEAT DISC ELASTOMERS SHALL BE EPDM,
OS&Y SHUT-OFF VALVES.


ZURN / WILKINS MODEL:
350 ADA


5 PSI LOSS @ 325 GPM
INSTALL PER MANUFACTURER
REQUIREMENTS.


SCALE:  1/2" = 1'-0"
1


FIRE PROTECTION ENTRANCE AND ZONE VALVES SECTION


FIRE PROTECTION KEYNOTES - MASTER INDEX


211001 REFER TO SHEET G1.6 FOR LOCATION OF 1 HOUR RATED CEILING ASSEMBLY.


211301 REFER TO SITE / CIVIL FOR CONTINUATION.


211302 WET PIPE ZONE VALVE ASSEMBLY WITH TAMPER SWITCH.


211303 CHECK VALVE.


211304 FLOW SWITCH.


211305 THREADED TEST AND DRAIN ASSEMBLY.


211306 PRESSURE GAUGE.


211307 2-1/2" DRAIN TO EXTERIOR. PROVIDE TURNDOWN WITH A 45 DEGREE BEND.


211308 BALL VALVE.


211311 FLOOR SINK. REFER TO PLUMBING PLANS FOR ADDITIONAL DETAILS.


211312 PROVIDE HIGH TEMPERATURE HEAD(S) TO PROTECT SKYLIGHT PER NFPA-13 REQUIREMENTS.


211313 PROVIDE HIGH TEMPERATURE SPRINKLER HEAD(S). COORDINATE SPRINKLER HEAD CONFIGURATION
WITH ELECTRICAL / IT / SECURITY EQUIPMENT AS SHOWN ON RESPECTIVE DRAWINGS.


211315 SEE FOOD SERVICE DRAWINGS FOR HOOD FIRE PROTECTION REQUIREMENTS.


211316 PROVIDE PIPING WITH BLIND CAP FOR FUTURE EXPANSION.


211317 PROVIDE WET PIPE ZONE VALVE ASSEMBLY WITH TAMPER SWITCH AND BLIND CAP FOR FUTURE
BUILD-OUT.


211320 ALL PIPING LAYOUTS TO BE COORDINATED WITH LADDER TO MEET REQUIRED CLEARANCES FOR
PERSONNEL ACCESS.


211321 FIRE FIGHTER SMOKE CONTROL PANEL LOCATION.


211322 CONNECT SPRINKLER PIPING IN CHASE TO PIPE CONNECTION AT EACH CELL PROVIDED BY CELL
MANUFACTURER. CONTRACTOR TO COORDINATE REQUIRED SRINKLER HEAD LOCATINS WITH CELL
MANUFACTURER.


211324 PROVIDE BLIND PIPE CAP(S) AND SHUT-OFF VALVE(S) FOR FUTURE BUILD-OUT.


211325 PROVIDE SIDEWALL SINPRINKLER HEADS IN VESTIBULE.


211326 COORDINATE PIPE ROUTING WITH STRUCTURE IN TIGHT CEILING SPACE.


211401 DRY PIPE SPRINKLER VALVE AND COMPRESSOR. SEE DETAIL 2/FP0.1.


211402 PROVIDE DRY BARREL, FREEZE PROOF SPRINKLER HEAD(S) WITH RISER INTENDED FOR USE WITH
KITCHEN FREEZER AND COOLERS.


211403 LOCATE SPRINKLER HEADS BELOW OVERHEAD DOORS AS REQUIRED.


NOTE: NOT EVERY KEYNOTE IS APPLICABLE TO EVERY DRAWING SHEET.


SCALE: N.T.S.
2


DRY PIPE DETAIL


SCALE: N.T.S.
3


PREACTION SYSTEM TRIM DIAGRAM


FIRE PROTECTION EQUIPMENT SCHEDULE
TAG


DESCRIPTION EQUIPMENT BASIS OF DESIGN VOLTAGE PHASE REMARKS
PA 1 4" DOUBLE INTERLOCK PACKAGE SYSTEM WITH SHUT-OFF VALVE, SIGHT GLASS


ASSEMBLY, 1/2 HP AIR COMPRESSOR, CONTROLS AND COMPLETE TRIM. OPERATES IN
NON-POWERED SITUATION.


PREACTION
SYSTEM


FIREFLEX SUREFIRE MODEL:
T3SFDOWP40


115 1 INSTALL PER MFGR
REQUIREMENTS.
SEE DETAIL 3/FP0.1.


PA 2 1-1/2" DOUBLE INTERLOCK PACKAGE SYSTEM WITH SHUT-OFF VALVE, SIGHT GLASS
ASSEMBLY, 1/6 HP AIR COMPRESSOR, CONTROLS AND COMPLETE TRIM. OPERATES IN
NON-POWERED SITUATION.


PREACTION
SYSTEM


FIREFLEX SUREFIRE MODEL:
T3SFDOWP40


115 1 INSTALL PER MFGR
REQUIREMENTS.
SEE DETAIL 3/FP0.1.
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ABBREVIATIONS


PIPE ABBREVIATIONS
CHWR
CHWS
C
HWR
HWS
RL
RS
SWS
SWR


AMPS
ADJ
ATC
AFF
APD
ARV
BD
CFM
CC
CO
COND
DN
D
DSP
EA
EAT
EDB
EWB
EF
EFF
ELECT
ESP
F
FD
FT
FPM
FFA
FFB
FFSCP
GAL
GPM
GC
HC
HP
HR
HTG
ID
IH
IN
L
LAT
LDT
LBS
LWT
MAX
MC
MBH
MIN
MD
MFR
NC
NO
OA
OC
PH
PSI
RA
RF
RH
RM
RTU
SA
SE
SD
SENS
SP
TCP
TCV
TFA
TFB
TSP
V
VAV
VD
VOLT
VFD
WC
WO
WPD


AMPERES
ADJUSTABLE
AUTOMATIC TEMPERATURE CONTROL
ABOVE FINISHED FLOOR
AIR PRESSURE DROP
AIR RELIEF VALVE
BACK DRAFT
CUBIC FEET PER MINUTE
COOLING COIL
COMPANY
CONDENSATE
DOWN
DRAIN
DUCT STATIC PRESSURE
EXHAUST AIR
ENTERING AIR TEMPERATURE
ENTERING DRY BULB
ENTERING WET BULB
EXHAUST FAN
EFFICIENCY
ELECTRICAL
EXTERNAL STATIC PRESSURE
FARENHIET
FIRE DAMPER
FEET
FEET PER MINUTE
FROM FLOOR ABOVE
FROM FLOOR BELOW
FIRE FIGHTER SMOKE CONTROL PANEL
GALLON
GALLONS PER MINUTE
GENERAL CONTRACTOR
HEATING COIL
HORSE POWER
HOUR
HEATING
IDENTIFICATION
INTAKE HOOD
INCHES
LOUVER
LEAVING AIR TEMPERATURE
LEAVING DRY BULB
POUNDS
LEAVING WET BULB
MAXIMUM
MECHANICAL CONTRACTOR
1000 BRITISH THERMAL UNTS PER HOUR
MINIMUM
MOTORIZED DAMPER
MANUFACTURER
NOISE CRITERIA
NORMALLY OPEN
OUTSIDE AIR
ON CENTER
PHASE
POUNDS PER SQUARE INCH
RETURN AIR
RELIEF AIR FAN
RELIEF AIR HOOD
ROOM
ROOFTOP UNIT
SUPPLY AIR
SMOKE EXHAUST
SMOKE DAMPER
SENSIBLE
STATIC PRESSURE
TEMPERATURE CONTROL PANEL
TEMPERATURE CONTROL VALVE
TO FLOOR ABOVE
TO FLOOR BELOW
TOTAL STATIC PRESSURE
VENT
VARIABLE AIR VOLUME
VOLUME DAMPER
VOLTAGE
VARIABLE FREQUENCY DRIVE
WATER COLUMN
WALL OPENING
WATER PRESSURE DROP


CHILLED WATER RETURN
CHILLED WATER SUPPLY
CONDENSATE
HYDRONIC WATER RETURN
HYDRONIC WATER SUPPLY
REFRIGERANT LIQUID
REFRIGERANT SUCTION
SOLAR WATER SUPPLY
SOLAR WATER RETURN


GENERAL NOTES


1. ALL MECHANICAL WORK SHALL BE IN ACCORDANCE WITH INDIANA MECHANICAL CODE, LATEST 
APPLICABLE EDITION, THE AUTHORITY HAVING JURISDICTION AND AS SPECIFIED (WHICHEVER IS MORE 
STRINGENT).


2. IF NON-DESIGN BASE EQUIPMENT IS SELECTED, THIS CONTRACTOR SHALL BEAR ANY ADDITIONAL 
COSTS FOR MODIFICATION TO THE PROPOSED BUILDING SYSTEM CAUSED BY SELECTION OF THE NON-
DESIGN BASE EQUIPMENT. DEVIATIONS FROM BASIS OF DESIGN THAT AFFECT OTHER TRADES ARE THE 
RESPONSIBILITY OF THIS CONTRACTOR. ADDITIONAL COSTS TO PROVIDE LARGER ELECTRICAL 
CIRCUITS, MORE FLOOR SPACE, ADDITIONAL SUPPORTS, ADDITIONAL MATERIALS, ETC. SHALL BE 
BORNE BY THIS CONTRACTOR. COORDINATE ALL WORK WITH OTHER TRADES.


3. DO NOT SCALE DRAWINGS FOR DIMENSIONS. REFER TO DIMENSIONED DRAWINGS.  IF DIMENSIONS 
CANNOT BE ACCURATELY DETERMINED, REQUEST THE INFORMATION FROM THE ARCHITECT/ENGINEER.


4. KEY NOTES ARE MEANT AS A GENERAL GUIDE FOR TYPICAL LOCATIONS. CONTRACTOR TO PERFORM 
FULL EXTENT OF WORK REQUIRED TO ACCOMPLISH DESIGN INTENT.


5. CONTRACTOR IS RESPONSIBLE FOR ALL WORK IDENTIFIED ON ALL DRAWINGS AND INFORMATION IN THE 
PROJECT MANUAL, AS A COMPLETE PROJECT. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO 
DETERMINE THE SPECIFIC SCOPE OF WORK FOR ANY SUBCONTRACTORS FOR THIS PROJECT EXCEPT 
AS SPECIFICALLY NOTED.


6. CONTRACTOR SHALL PROVIDE ACCESS DOORS IN ALL WALLS AND CEILINGS WHERE SERVICE OR 
ADJUSTMENT TO MECHANICAL, PLUMBING, OR FIRE PROTECTION ITEMS MAY BE REQUIRED WHETHER 
SPECIFICALLY IDENTIFIED ON THE DRAWINGS OR NOT.  ACCESS DOORS SHALL BE OF AN APPROPRIATE 
SIZE REQUIRED FOR EACH APPLICATION.  WHERE APPLICABLE, ACCESS DOORS SHALL MATCH THE FIRE 
AND SECURITY RATING OF THE CEILING AND WALL ASSEMBLY.


7. DUCT AND PIPING LAYOUTS ARE SCHEMATIC IN NATURE. PROVIDE ADDITIONAL TRANSITIONS, ELBOWS, 
OFFSETS, AS NECESSARY AND COORDINATE ANY STRUCTURAL SUPPORTS FOR OPENINGS WITH 
STRUCTURAL TRADES.


8. DUCTWORK:
A. ALL LISTED DUCTWORK DIMENSIONS ARE CLEAR AIR FLOW DIMENSIONS.


B. ALL DUCTS IN FINISHED ROOMS AND SPACES SHALL BE CONCEALED IN CHASES OR ABOVE 
THE CEILINGS, UNLESS OTHERWISE NOTED.


C. FIELD VERIFY LOCATION OF BEAMS, GENERAL STRUCTURE, LIGHTING, PIPING, ETC., BEFORE 
FABRICATION AND INSTALLATION OF DUCTWORK. COORDINATE ELEVATIONS, OFFSETS, AND 
TRANSITIONS AS REQUIRED.


D. MAXIMUM LENGTH OF FLEX DUCT SHALL BE 5'-0". FLEX DUCT SHALL NOT BE USED WHERE 
DUCTWORK IS EXPOSED.  THE LAST ELBOW BEFORE CONNECTION TO AN AIR DEVICE SHALL 
BE A HARD DUCT.


E. VOLUME DAMPERS SHALL BE INSTALLED IN ALL BRANCH DUCTS SERVING REGISTERS, 
GRILLES AND DIFFUSERS.


F. THE ELBOWS FOR DUCTWORK SHALL HAVE TURNING VANES UNLESS NOTED OTHERWISE.


G. REFER TO ARCHITECTURAL REFLECTED CEILING PLAN FOR AIR DEVICE LOCATIONS. ADJUST 
AIR DEVICE LOCATIONS AS MINIMALLY AS POSSIBLE TO MATCH ARCHITECTURAL PLAN.


H. THE BOTTOM OF ALL AIR DEVICES IN CMU WALLS SHALL MATCH BLOCK COURSING.


I. CONTRACTOR SHALL REFER TO ARCHITECTURAL PLANS FOR LOCATIONS OF FIRE RATED 
WALLS, SMOKE BARRIERS, AND SECURITY WALLS.  CONTRACTOR SHALL PROVIDE FIRE 
DAMPERS, SMOKE DAMPERS, OR SECURITY BARS IN ALL DUCTS PENETRATING SAID WALLS, 
WHETHER INDICATED ON THE MECHANICAL PLANS OR NOT.


9. ALL STRUCTURAL OPENINGS SHALL BE COORDINATED WITH THE STRUCTURAL DRAWING. COORDINATE 
ANY STRUCTURAL SUPPORTS FOR OPENINGS WITH STRUCTURAL TRADES.


10. ALL HANGER SYSTEMS FOR PIPING AND EQUIPMENT SHALL BE SECURED TO BUILDING STRUCTURAL 
SYSTEM.


11. COORDINATE DUCT WITH ELECTRICAL J-BOXES TO PREVENT OBSTRUCTIONS.


12. CONNECTION TO EQUIPMENT SHALL CONFORM TO MANUFACTURER'S SPECIFICATION. IF 
MANUFACTURER'S SPECIFICATIONS DIFFERS FROM THE DESIGN, NOTIFY ARCHITECT/ENGINEER PRIOR 
TO PROCEEDING. 


13. ALL MECHANICAL EQUIPMENT REQUIRING NATURAL GAS SHALL BE FURNISHED WITH PRESSURE 
REGULATOR. THE GAS PRESSURE REGULATOR SHALL REGULATE THE GAS PRESSURE BETWEEN THE 
INLET AND OPERATING PRESSURE OF THE EQUIPMENT. PROVIDE VENT TO OUTDOOR FROM EACH 
REGULATOR WHERE REQUIRED BY THE MANUFACTURER.


14. ALL HVAC CONTROL WIRING SHALL BE PROVIDED BY DIVISION 23 CONTRACTOR UNLESS OTHERWISE 
NOTED. EXPOSED CONTROL WIRING SHALL BE IN CONDUIT.  TEMPERATURE CONTROL CONTRACTOR IS 
RESPONSIBLE FOR PROVIDING AND LOCATING ANY 24V TRANSFORMERS REQUIRED FOR CONTROL 
COMPONENTS.  COORDINATE WITH DIV 26 CONTRACTOR FOR POWER WIRING.


15. HVAC EQUIPMENT, INCLUDING HEAT TRACE, SHALL BE CONNECTED TO A BUILDING MANAGEMENT 
SYSTEM.


16. REFER TO DETAIL SHEETS FOR ADDITIONAL INFORMATION ON INSTALLMENT METHODS.


17. TRADE CONTRACTOR SHALL COORDINATE LOCATIONS OF ALL PENETRATIONS WITH STRUCTURAL 
DRAWING REQUIREMENTS.  ADDITIONALLY, THE TRADE CONTRACTORS SHALL COORDINATE ALL 
PENETRATIONS THROUGH PRECAST CONCRETE UNITS WITH THE PRECAST CONCRETE MANUFACTURER 
TO PRODUCE A SHOP DRAWING SUBMITTAL NOTING ALL PENETRATIONS AND THEIR SIZES.  TRADE 
CONTRACTORS AND PRECAST MANUFACTURE SHALL PROVIDE DOCUMENTATION WITH THE PRECAST 
SHOP DRAWING SUBMITTAL INDICATING THAT ALL TRADES HAVE SIGNED OFF ON ALL AFOREMENTIONED 
COORDINATION.


18. PROVIDE SECURITY BARS ON ALL DUCTWORK GREATER THAN 8"X8" OR 64 SQUARE INCHES WHERE 
PENETRATIONS OF SECURITY WALL TO DECK OR STRUCTURE ABOVE OCCURS WHETHER INDICATED ON 
THE PLANS OR NOT. SEE ARCHITECTURAL SECURE WALL PLAN SHEET FOR SECURITY WALL LOCATIONS 
AND TYPE.


19. CONTRACTOR TO COORDINATE WITH DIVISION 13 SPECIFICATIONS FOR PREFABRICATED CELLS.
LOCATIONS AND CONNECTION SIZES TO GRILLES PROVIDED AS PART OF CELLS TO BE COORDINATED 
WITH PREFABRICATED CELL PROVIDER.


20. ALL REQUIRED SHUT-OFF VALVES AND VAV UNITS IN HOUSING TO BE CLEARLY MARKED.


21. VOLUME DAMPERS, SHUT-OFF VALVES, AND VAV UNITS LOCATED ABOVE CEILINGS THROUGHOUT THE 
BUILDING SHALL BE WITHIN 24 INCHES OF CEILING.


22. PROVIDE HOUSEKEEPING PADS FOR EQUIPMENT. PAD SIZE SHOWN ARE APPROXIMATE AND ARE BASED 
ON BASIS OF DESIGN EQUIPMENT. PROPER EQUIPMENT OPERATION AND MAINTENANCE REQUIRES 
EQUIPMENT PADS SIZED TO SPECIFIC EQUIPMENT. PROVIDE EQUIPMENT PAD SIZES BASED ON ACTUAL 
SIZE OF FURNISHED EQUIPMENT. SUBMIT COORDINATION DRAWINGS ILLUSTRATING PROPOSED PAD 
DIMENSIONS BASED ON APPROVED EQUIPMENT. DO NOT PERFORM LAYOUT WORK OR BEGIN FORM 
WORK FOR PADS PRIOR TO APPROVAL OF COORDINATION DRAWINGS.


23. CONTRACTOR TO COORDINATE COLD-FORMED STEEL TRUSSES WITH THE ROUTING AND 
HANGER/SUPPORTS OF ALL MECHANICAL, ELECTRICAL, PLUMBING, SECURITY ELECTRONICS AND FIRE 
PROTECTION THROUGH BIM COORDINATION MODELING PRIOR TO ANY FABRICATION. ROUTING OF 
TRADES ELEMENTS SHOWN ON PLANS AND ANY TRUSS WEBS SHOWN IN BUILDING SECTIONS ARE 
DIAGRAMMATIC AND MUST BE COORDINATED WITH COLD-FORMED STEEL TRUSS SUPPLIER AND THEIR 
STRUCTURAL TRUSS ELEMENT REQUIREMENTS. TRADES TO PROVIDE HANGING LOADS TO TRUSS 
DELEGATED DESIGNER, MODIFICATION OF HANGER/SUPPORTS FOR TRADES INCLUDE BUT IS NOT 
LIMITED TO ADJUSTING SPACING OF HANGERS/SUPPORTS AND/OR ADJUSTING SUPPORTS TO EXTEND 
TO ADJACENT WALL SURFACES. THIS SHALL BE DONE AT NO ADDITIONAL COST TO THE OWNER.


SYMBOLS


ROUND DUCT DIMENSION


FLAT-OVAL DUCT DIMENSION


RECTANGULAR DUCT DIMENSION


AØ


A/B


AxB


SCHEDULE #


EQUIPMENT TYPE (SEE ABBREVIATIONS)


TEMPERATURE SENSOR


X


X


THERMOSTATT


  TS


S
D


DUCT SMOKE DETECTOR


BD BACKDRAFT DAMPER


VOLUME DAMPER


ROUND DIFFUSER


SLOT DIFFUSER


XXXXXX KEYNOTE


BUTTERFLY VALVE


BALL VALVE


GATE VALVE


CO CARBON MONOXIDE SENSOR


NO2 NITROGEN DIOXIDE SENSOR


CO2 CARBON DIOXIDE SENSOR


RETURN AIR GRILLE (SQUARE)


RETURN AIR GRILLE OR EXHAUST REGISTER (RECTANGULAR)


SUPPLY AIR DIFFUSER (SQUARE)


RECTANGULAR RETURN AIR DUCT - UP OR DOWN


RECTANGULAR SUPPLY OR OUTSIDE AIR DUCT - UP OR DOWN


EXHAUST GRILLE (SQUARE)


RECTANGULAR EXHAUST AIR DUCT - UP OR DOWN


ROUND SUPPLY OR OUTSIDE AIR DUCT - UP OR DOWN.


ROUND RETURN AIR DUCT - UP OR DOWN.


ROUND EXHAUST AIR DUCT - UP OR DOWN.


REFRIGERANT LIQUID


REFRIGERANT GAS


RL


RG


HYDRONIC WATER SUPPLYHWS


HYDRONIC WATER RETURNHWR


CONDENSATE LINECOND


CHILLED WATER SUPPLYCWS


CHILLED WATER RETURNCWR


THERMOSTATIC MIXING VALVE 
OUTLET TEMPERATURE SENSOR


TMV


BPS BUILDING PRESSURE SENSOR


SECURITY BARS


INDOOR


OUTDOOR -3°F DB


70°F DB


HVAC 


BASIS OF DESIGN


93°F DB, 76.2°F WB


75°F DB, 63°F WB


OUTDOOR


INDOOR


WINTER


SUMMER


HEAT ONLY SPACES 55°F DB
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NOTE: NOT EVERY KEYNOTE IS APPLICABLE TO EVERY DRAWING SHEET.


HVAC KEYNOTES - MASTER INDEX


233132 PROVIDE TRANSITION AND CONNECT 8" EA DUCT TO EXHAUST CONNECTION PROVIDED
BY PREFABRICATED CELL MANUFACTURER. COORDINATE EXACT LOCATION WITH CELL
MANUFACTURER. PROVIDE VOLUME DAMPER AND BALANCE TO 120 CFM.


233133 PROVIDE TRANSITION AND CONNECT 6" SA DUCT TO SUPPLY CONNECTION PROVIDED BY
PREFABRICATED CELL MANUFACTURER. COORDINATE EXACT LOCATION WITH CELL
MANUFACTURER. PROVIDE VOLUME DAMPER AND BALANCE TO 90 CFM.


233134 PROVIDE TRANSITION AND CONNECT 6" EA DUCT TO EXHAUST CONNECTION PROVIDED
BY PREFABRICATED CELL MANUFACTURER. COORDINATE EXACT LOCATION WITH CELL
MANUFACTURER. PROVIDE VOLUME DAMPER AND BALANCE TO 100 CFM.


233135 PROVIDE TRANSITION AND CONNECT 8" SA DUCT TO SUPPLY CONNECTION PROVIDED BY
PREFABRICATED CELL MANUFACTURER. COORDINATE EXACT LOCATION WITH CELL
MANUFACTURER. PROVIDE VOLUME DAMPER AND BALANCE TO 180 CFM.


233136 PROVIDE TRANSITION AND CONNECT 8" EA DUCT TO EXHAUST CONNECTION PROVIDED
BY PREFABRICATED CELL MANUFACTURER. COORDINATE EXACT LOCATION WITH CELL
MANUFACTURER. PROVIDE VOLUME DAMPER AND BALANCE TO 200 CFM.


233138 BOTTOM OF GRILLE TO BE LOCATED 8" A.F.F.


233140 6" WATER HEATER INTAKE UP THRU ROOF. COORDINATE LOCATION WITH EQUIPMENT.
PROVIDE GOOSENECK AND BIRDSCREEN.


233141 6" WATER HEATER EXHAUST FLUE UP THRU ROOF. COORDINATE LOCATION WITH
EQUIPMENT. PROVIDE VENT CAP.


233142 PROVIDE ROOF CURB FOR FUTURE 6" WATER HEATER INTAKE. CAP AND SEAL WATER
TIGHT.


233143 PROVIDE ROOF CURB FOR FUTURE 6" WATER HEATER EXHAUST FLUE. CAP AND SEAL
WATER TIGHT.


233144 PROVIDE DUCT TRANSITIONS AS NECESSARY TO CONNECT TO THE EQUIPMENT.


233146 28"X10" MAKE-UP AIR DUCTS SERVING KITCHEN EXHAUST HOOD. COORDINATE DROPS
WITH HOOD MAKE UP AIR CONNECTIONS ADJOINING STRUCTURE, PIPING AND DUCTWORK
(TYP. 6).


233147 6" EXHAUST AIR DUCT FROM FLOOR ABOVE. CONNECT TO AIR TERMINAL AND BALANCE
TO CFM SHOWN ON THE PLANS.


233148 8" SUPPLY AIR DUCT FROM FLOOR ABOVE. CONNECT TO AIR TERMINAL AND BALANCE TO
CFM SHOWN ON THE PLANS.


233149 TRANSFER AIR ELBOW WITHOUT TURNING VANES.


233150 PROVIDE RETURN DUCT SMOKE DETECTOR PER DIVISION 28 SPECIFICATIONS.


233151 OUTSIDE AIR INTAKE TO BE MINIMUM 10'-0" AWAY FROM ANY EXHAUST OUTLET.


233152 REFER TO SHEET M1.1B FOR CONTINUATION.


233153 PROVIDE FRONT OPERATED DAMPER TO ALLOW FOR BALANCING AT THE AIR TERMINAL.


233154 16" EXHAUST AIR DUCTS DOWN FROM KITCHEN EXHAUST FAN SERVING KITCHEN
EXHAUST HOOD. COORDINATE DROPS WITH HOOD EXHAUST AIR CONNECTIONS,
ADJOINING STRUCTURE, PIPING AND DUCTWORK.


233157 8" EA DUCT SERVING EXHAUST FAN BELOW. PROVIDE GOOSENECK WITH BIRD SCREEN.


233159 ELECTRIC WALL HEATER TO BE SURFACE MOUNTED.


233160 CONTRACTOR TO COORDINATE ROUTING IN THE SPACE WITH COLD FORMED STEEL
TRUSSES TO AVOID PENETRATIONS THROUGH PRECAST WALLS. ROUTING OF TRADE
ELEMENTS SHOWN ON THE PLANS ARE DIAGRAMMATIC AND MUST BE COORDINATED
WITH COLD-FORMED STEEL TRUSS SUPPLIER AND THEIR STRUCTURAL TRUSS ELEMENT
REQUIREMENTS.


233162 PROVIDE 24" DEEP PLENUM AT THE LOUVER. BOTTOM OF PLENUM TO SLOPE TOWARDS
LOUVER.


233163 PROVIDE DRIP PAN AT LOCATIONS WHERE DUCT ROUTING IS ABOVE ELECTRICAL/IT
EQUIPMENT IN SPACE. ROUTE CONDENSATE LINE FROM THE PANS TO NEAREST FLOOR
SINK OR DRAIN. SLOPE THE PIPING IN DIRECTION OF THE DRAIN. COORDINATE ROUTING
WITH ELECTRICAL EQUIPMENT IN SPACE.


233164 EXHAUST FAN SERVING DISHWASHER BELOW. REFER TO FOOD SERVICE DRAWINGS FOR
EXACT LOCATION.


233165 UNIT TO BE MOUNTED 10'-6" AFF FLUSH WITH FACE OF VESTIBULE WALL.


233166 10" DUCT SERVING DISHWASHER UPTO THE EXHAUST FAN MOUNTED ON THE ROOF.
COORDINATE DUCTWORK LAYOUT AND EQUIPMENT LOCATION WITH FOOD SERVICE
DRAWINGS AND EQUIPMENT.


233167 10" EXHAUST AIR DUCT SERVING EXHAUST FAN (EF-2) BELOW. COORDINATE LOCATION
WITH EQUIPMENT. PROVIDE GOOSENECK AND BIRD SCREEN.


233168 PROVIDE FIRE DAMPER AS PER DIV 23 SPECIFICATIONS.


233169 PROVIDE SMOKE DAMPER AS PER DIVISION 23 SPECIFICATIONS.


233170 PROVIDE REMOTE DAMPER OPERATORS FOR DIFFUSERS NOT AVAILABLE WITH
INTEGRAL, FRONT OPERATED VOLUME DAMPERS. REMOTE OPERATOR TO BE PROVIDED
FOR VOLUME DAMPERS LOCATED ABOVE INACCESSIBLE CEILINGS WITHOUT NEARBY
ACCESS DOOR.  THE OPERATOR SHALL BE PROVIDED WITH A FLUSH CEILING MOUNTED
COVERPLATE.


233172 PROVIDE SMOKE DAMPER IN SUPPLY DUCT BELOW AS PER DIVISION 23 SPECIFICATIONS.


233173 VENT SERVING LAUNDRY MAKE UP AIR UNIT UP THRU THE ROOF. SIZE AND INSTALL AS
PER MANUFACTURER'S RECOMMENDATIONS.


233174 VENT SERVING KITCHEN MAKE UP AIR UNIT UP THRU THE ROOF. SIZE AND INSTALL AS
PER MANUFACTURER'S RECOMMENDATIONS.


233175 VENT SERVING LAUNDRY MAKEUP AIR UNIT ON THE FLOOR BELOW. SIZE AND INSTALL AS
PER MANUFACTURER'S RECOMMENDATIONS.  COORDINATE LOCATION WITH EQUIPMENT
BELOW.


233176 VENT SERVING KITCHEN MAKEUP AIR UNIT ON THE FLOOR BELOW. SIZE AND INSTALL AS
PER MANUFACTURER'S RECOMMENDATIONS.  COORDINATE LOCATION WITH EQUIPMENT
BELOW.


233177 USE SS-2 IN LIEU EXISTING SUPPLY AIR TERMINAL FOR ALTERNATE BID.


233178 USE TS-2 IN LIEU OF EXISTING TRANSFER AIR TERMINAL FOR ALTERNATE BID.


233179 USE RS-4 IN LIEU EXISTING RETURN AIR TERMINAL FOR ALTERNATE BID.


233180 PROVIDE REMOTE DAMPER OPERATORS FOR SECURITY DIFFUSERS NOT AVAILABLE WITH
INTEGRAL, FRONT OPERATED VOLUME DAMPERS. REMOTE OPERATOR TO BE PROVIDED
FOR VOLUME DAMPERS LOCATED ABOVE SECURITY CEILINGS WITHOUT NEARBY ACCESS
DOOR.  THE OPERATOR SHALL BE PROVIDED WITH A FLUSH CEILING MOUNTED
COVERPLATE WITH SECURITY SCREWS (ALTERNATE BID). PROVIDE MANUAL VOLUME
DAMPERS FOR BASE BID (TECTUM CEILINGS).


233182 REFER TO SHEET M1.1A FOR CONTINUATION.


233183 REFER TO SHEET M4.2 FOR CONTINUATION.


HVAC KEYNOTES - MASTER INDEX


232145 1" HWS AND HWR LINES SERVING VAV BOX.


232146 COORDINATE DUCTWORK AND PIPE ROUTING WITH ELECTRICAL EQUIPMENT IN SPACE.


232147 PROVIDE OVERFLOW DETECTION FOR CONDENSATE LINES ABOVE INACCSESSIBLE
CEILINGS.


232148 CONDENSING UNIT SERVING WALK IN FREEZER LOCATED ON CANOPY. REFER TO FOOD
SERVICE DRAWINGS FOR EXACT LOCATION.


232149 CONDENSING UNIT SERVING WALK IN COOLER LOCATED ON CANOPY. REFER TO FOOD
SERVICE DRAWINGS FOR EXACT LOCATION.


232150 EXHAUST FANS SERVING KITCHEN HOOD. REFER TO FOOD SERVICE DRAWINGS FOR
EXACT LOCATION.


232151 SOLAR WATER LINES SERVING PANELS. SIZE AND INSTALL AS PER MANUFACTURER'S
RECOMMENDATIONS.


232152 2" SOLAR WATER SUPPLY LINE DOWN TO HEAT EXCHANGER AND EXPANSION TANK
SERVING HYDRONIC HOT WATER SYSTEM. REFER TO SHEET 1/M4.5 AND SHEET 2/M4.1
FOR ADDITIONAL INFORMATION ON INSTALLATION AND EQUIPMENT LOCATION.


232153 2" SOLAR WATER SUPPLY LINE DOWN TO HEAT EXCHANGER AND EXPANSION TANK
SERVING DOMESTIC HOT WATER SYSTEM. REFER TO SHEET 1/M4.5 AND SHEET P4.1 FOR
ADDITIONAL INFORMATION ON INSTALLATION AND EQUIPMENT LOCATION.


232154 2" SOLAR WATER SUPPLY LINE AND RETURN LINE UP TO SOLAR PANELS ON THE ROOF.
REFER TO 1/M4.5 AND SHEET M1.3 FOR ADDITIONAL INFORMATION.


232155 SOLAR THERMAL EXPANSION TANK (ALTERNATE BID) SERVING HYDRONIC HOT WATER.
REFER TO SHEET M4.4 AND M5.3 FOR ADDITIONAL INFORMATION. PROVIDE PIPE
BRANCHES WITH SHUTOFF VALVES (BASE-BID).


232156 REFER TO M2.2C FOR CONTINUATION.


232157 SOLAR THERMAL INLINE PUMP (ALTERNATE BID) SERVING GLYCOL LOOP. REFER TO
SHEET M4.4 AND M5.3 FOR ADDITIONAL INFORMATION.


232158 COORDINATE PIPE ROUTING WITH ELECTRICAL EQUIPMENT IN SPACE.


232159 PROVIDE TEMPERATURE SENSORS TO ALLOW FOR MONITORING OF TEMPERATURE VIA
BUILDING MANAGEMENT SYSTEM.


232160 REFER TO M2.1C FOR CONTINUATION.


232161 INSTALL PIPE HEADER WITH SHUTOFF VALVE FOR FUTURE HEAT EXCHANGER SERVING
SOLAR HOT WATER LOOP.


232301 INSTALL REFRIGERANT LINES ON GROUND MOUNTED PIPE STANDS AS PER
MANUFACTURER'S RECOMMENDATIONS. SIZED AND ROUTED AS PER MANUFACTURER'S
REQUIREMENTS.


232302 COORDINATE DUCTWORK AND PIPE ROUTING WITH SECURITY/IT/ELECTRICAL EQUIPMENT
IN THE ROOM.


232303 COORDINATE PIPE ROUTING WITH SECURITY/ELECTRICAL/IT EQUIPMENT IN PLACE.


233103 LINE OF SKYLIGHT TO BE UNENCUMBERED BY DUCTWORK.


233107 12" EXHAUST AIR DUCT SERVING EXHAUST FAN IN EVIDENCE ROOM. PROVIDE
GOOSENECK WITH A BIRD SCREEN.


233110 ADJUST STRUCTURAL FRAMING SPACING TO ACCOMODATE DUCT ROUTING.


233111 REFER TO SHEET M1.2C FOR CONTINUATION.


233112 PROVIDE TRANSITION AND CONNECT 8" EA DUCT TO EXHAUST GRILLE IN CELL.
COORDINATE EXACT LOCATION WITH CELL MANUFACTURER. PROVIDE VOLUME DAMPER
AND BALANCE TO 200 CFM.


233113 PROVIDE TRANSITION AND CONNECT 8" SA DUCT TO SUPPLY GRILLE IN CELL.
COORDINATE EXACT LOCATION WITH CELL MANUFACTURER. PROVIDE VOLUME DAMPER
AND BALANCE TO 180 CFM.


233115 PROVIDE REMOTE DAMPER OPERATORS FOR SECURITY DIFFUSERS NOT AVAILABLE WITH
INTEGRAL, FRONT OPERATED VOLUME DAMPERS. REMOTE OPERATOR TO BE PROVIDED
FOR VOLUME DAMPERS LOCATED ABOVE SECURITY CEILINGS WITHOUT NEARBY ACCESS
DOOR.  THE OPERATOR SHALL BE PROVIDED WITH A FLUSH CEILING MOUNTED
COVERPLATE WITH SECURITY SCREWS.


233116 PROVIDE SECURITY BARS. SEE SPECIFICATION 23 33 00.


233120 PROVIDE CLEANOUTS ON INLET AND OUTLET OF DRYER BOOSTER FAN.


233121 4" INFRARED HEATER INTAKE UP THRU ROOF. COORDINATE LOCATION WITH EQUIPMENT.
PROVIDE AIR CAP AND BIRDSCREEN.


233122 4" INFRARED HEATER EXHAUST FLUE THROUGH ROOF. COORDINATE LOCATION WITH
EQUIPMENT. PROVIDE VENT CAP.


233123 4" DRYER EXHAUST VENT THROUGH THE ROOF. PROVIDE GOOSENECK. COORDINATE
LOCATION WITH THE EQUIPMENT. PROVIDE CLEANOUT FOR DRYER VENT RISER.
CLEANOUT TO BE INSTALLED AT THE BOTTOM OF THE RISER OR 24" ABOVE FINISHED
FLOOR.


233124 8" DRYER EXHAUST VENT THROUGH THE ROOF. PROVIDE GOOSENECK. COORDINATE
LOCATION WITH THE EQUIPMENT. PROVIDE CLEANOUT FOR DRYER VENT RISER.
CLEANOUT TO BE INSTALLED AT THE BOTTOM OF THE RISER OR 24" ABOVE FINISHED
FLOOR.


233125 ALL DUCTWORK LAYOUTS TO BE COORDINATED WITH LADDER TO MEET REQUIRED
CLEARANCES FOR PERSONNEL ACCESS.


233126 6" BOILER INTAKE UP THRU ROOF. COORDINATE LOCATION WITH EQUIPMENT. PROVIDE
GOOSENECK AND BIRDSCREEN.


233127 6" BOILER EXHAUST FLUE UP THRU ROOF. COORDINATE LOCATION WITH EQUIPMENT.
PROVIDE VENT CAP AND BIRDSCREEN.


233128 PROVIDE ROOF CURB FOR FUTURE 6" BOILER INTAKE. CAP AND SEAL WATER TIGHT.


233129 PROVIDE ROOF CURB FOR FUTURE 6" BOILER EXHAUST FLUE. CAP AND SEAL WATER
TIGHT.


233130 16" EXHAUST DUCT RISER UP THRU THE ROOF. DUCT OPENING 18" A.F.F. PROVIDE
GOOSENECK AND BIRDSCREEN.


233131 PROVIDE TRANSITION AND CONNECT 8" SA DUCT TO SUPPLY CONNECTION PROVIDED BY
PREFABRICATED CELL MANUFACTURER. COORDINATE EXACT LOCATION WITH CELL
MANUFACTURER. PROVIDE VOLUME DAMPER AND BALANCE TO 110 CFM.
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230902 TEMPERATURE CONTROL PANEL. FINAL QUANTITY AND LOCATIONS  OF CONTROL PANELS
TO BE DETERMINED WITH TEMPERATURE CONTROLS CONTRACTOR. COORDINATE
ELECTRICAL REQUIREMENTS.


230903 PROVIDE REFRIGERANT MONITOR FOR REFRIGERANT EXHAUST PER IMC SECTION
1105.6.3.2 REFRIGERANT DETECTOR SHALL CONTAIN AUDIBLE AND VISUAL ALARM PER IFC
SECTION 606.8.


230904 PROVIDE WEATHER AND TAMPER PROOF EMERGENCY SHUT-OFF BUTTON FOR CHILLER,
MOUNTED AT 4'-6" PER IFC SECTION 606. PROVIDE CONTROLS TO ALLOW FOR
EMERGENCY SHUTOFF THROUGH CENTRAL WORKSTATION.


230905 FIRE FIGHTER SMOKE CONTROL PANEL LOCATION.


230906 PROVIDE EMERGENCY SHUT-OFF BUTTON FOR BOILER, MOUNTED AT 4'-6". PROVIDE
CONTROLS TO ALLOW FOR EMERGENCY SHUTOFF THROUGH CENTRAL WORKSTATION.


230907 PROVIDE EMERGENCY SHUT-OFF BUTTON FOR CHILLER, MOUNTED AT 4'-6". PROVIDE
CONTROLS TO ALLOW FOR EMERGENCY SHUTOFF THROUGH CENTRAL WORKSTATION.


232101 HWS/HWR PIPE CONNECTIONS FOR TEMPORARY FEED. PROVIDE REMOVEABLE BLIND
CAPS.


232102 PROVIDE THERMOSTAT WITH METAL, LOCKABLE SECURITY COVER.


232103 TEMPERATURE SENSOR IN EXHAUST AIR DUCT.


232104 3/4" HWS AND HWR LINES SERVING THE VAV BOX.


232105 3/4" CHWS, CHWR, HWS, HWR SERVING FCU FROM ABOVE. 3/4" CONDENSATE LINE
ROUTED TO FLOOR DRAIN OR FLOOR SINK IN CHASE. REFER TO SHEET M2.2C FOR
CONTINUATION.


232106 PIPE CONNECTIONS FOR TEMPORARY FEED. PROVIDE REMOVABLE BLIND CAPS.


232107 TEMPERATURE SENSOR IN RETURN AIR DUCT.


232108 WATER MAKE-UP LINE. CONNECT TO DOMESTIC COLD WATER LINE. REFER TO PLUMBING
DRAWINGS FOR ADDITIONAL INFORMATION.


232112 INSTALL PIPE HEADER WITH SHUTOFF VALVE FOR FUTURE REMOTE EVAPORATOR.


232113 3/4" HWS, HWR, CWS, CWR TO FCU BELOW. REFER TO SHEET M2.1C FOR ADDITIONAL
DETAILS.


232114 3/4" CONDENSATE LINE DOWN TO FLOOR SINK IN THE MECHANICAL ROOM. SLOPE THE
LINE IN DIRECTION OF THE DRAIN. COORDINATE ROUTING WITH SECURITY/ELECTRICAL/IT
EQUIPMENT IN SPACE.


232116 PROVIDE SHUTOFF VALVE FOR CHILLED WATER SUPPLY AND RETURN LINES.


232118 3/4" HWS, HWR, CWS. CWR SERVING FAN COIL UNIT. ROUTE CONDENSATE LINE TO
NEAREST FLOOR DRAIN / FLOOR SINK.


232119 INSTALL PIPE HEADER WITH SHUTOFF VALVE FOR FUTURE BOILER.


232120 SHUTOFF VALVE SERVING BOILER BYPASS DURING TEMPORARY HYDRONIC SERVICE.


232121 SHUTOFF VALVE FOR TEMPORARY HYDRONIC SERVICE CONNECTION.


232122 PROVIDE SHUTOFF VALVE FOR HYDRONIC SERVICE LINE.


232123 3/4" HWS, HWR, CWS, CWR SERVING FAN COIL UNIT.


232124 CONDENSATE LINE DOWN TO WATER CLOSET AS AN INDIRECT CONNECTION. INSULATE
SANITARY LINE DOWNSTREAM OF CONDENSATE LINE CONNECTION.


232126 CHILLED WATER PRESSURE DIFFERENTIAL SENSOR. LOCATE IT AT 3/4TH THE DISTANCE
OF THE LONGEST RUN.


232127 HOT WATER PRESSURE DIFFERENTIAL SENSOR. LOCATE IT AT 3/4TH THE DISTANCE OF
THE LONGEST RUN.


232128 CAP  3" CWS, CWR AND 2" HWS, HWR  PIPES FOR FUTURE EXPANSION. PROVIDE SHUT-OFF
VALVE WITH BLIND FLANGE.


232129 ALL DUCTWORK AND PIPING LAYOUTS TO BE COORDINATED WITH LADDER TO MEET
REQUIRED CLEARANCES FOR PERSONNEL ACCESS (TYP.).


232130 PROVIDE FITTINGS AND SHUTOFF VALVE FOR CONNECTION OF FUTURE EQUIPMENT.


232131 INSTALL PIPE HEADER WITH SHUTOFF VALVE FOR FUTURE BOILER.


232132 3" CHWS/CHWR SERVING AIR HANDLING UNIT.


232133 1-1/4" HWS/HWR SERVING AIR HANDLING UNIT.


232135 PROVIDE EXPANSION V-LOOP IN HOT WATER SUPPLY AND RETURN PIPING AT LOCATION
INDICATED. REFER TO SPECIFICATION 230516 FOR DELEGATED DESIGN REQUIREMENTS.
PROVIDE ALL GUIDES AND ANCHORS PER MANUFACTURER RECOMMENDATION.


232136 PROVIDE EXPANSION ANCHOR IN HOT WATER SUPPLY AND RETURN PIPING AT LOCATION
INDICATED. REFER TO SPECIFICATION 230516 FOR DELEGATED DESIGN REQUIREMENTS.
PROVIDE ALL GUIDES AND ANCHORS PER MANUFACTURER RECOMMENDATION.


232138 PROVIDE PIPE GUIDE IN PIPING AT LOCATION INDICATED. REFER TO SPECIFICATION
230516 FOR DELEGATED DESIGN REQUIREMENTS. PROVIDE ALL EXPANSION V-LOOPS AND
ANCHORS PER MANUFACTURER RECOMMENDATIONS.


232139 PROVIDE PIPE ACCESSORIES SERVING FAN COIL UNIT ABOVE ACCESSIBLE CEILING.
PROVIDE TAG ON THE CEILING PANEL FOR IDENTIFICATION OF THE PIPE ACCESSORIES
ABOVE.


232140 REFER TO M2.1B FOR CONTINUATION.


232142 SOLAR THERMAL HEAT EXCHANGER (ALTERNATE BID) SERVING DOMESTIC HOT WATER.
REFER TO SHEET P4.3 FOR ADDITIONAL INFORMATION. PROVIDE PIPE BRANCHES WITH
SHUTOFF VALVES (BASE BID).


232143 SOLAR THERMAL HEAT EXCHANGER (ALTERNATE BID) SERVING HYDRONIC HOT WATER.
REFER TO SHEET M4.4 AND M5.3 FOR ADDITIONAL INFORMATION. PROVIDE PIPE
BRANCHES WITH SHUTOFF VALVES (BASE-BID).


232144 PROVIDE DRIP PAN OVER TRANSFORMER LOCATED IN THE CHASE. COORDINATE EXACT
LOCATION WITH ELECTRICAL DRAWINGS. ROUTE THE DRAIN LINE TO NEAREST DRAIN IN
THE CHASE.
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HEATING CAPACITY OUTPUT) SOLAR PANELS. 
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(MANUFACTURER TO VERIFY QUANTITY)


INLINE RECIRCULATING PUMP BY 
SOLAR MANUFACTURER. 


ALL PIPING, EQUIPMENT, CONTROLS 
AND ACCESSORIES ON SOLAR 
SYSTEM SIDE OF HEAT EXCHANGER 
SHALL BE SUPPLIED AND INSTALLED 
BY THE SOLAR MANUFACTURER.
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MANUFACTURER


HEAT EXCHANGER (50% 
PROPYLENE GLYCOL SYSTEM) 
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THREE WAY CONTROL VALVE (TYP.)
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TEMPERATURE SENSOR (TYP.)


NOTE: 


1. MANUFACTURER TO PROVIDE ALL NECESSARY SENSORS FOR SOLAR SIDE 
CONTROL


2. MANUFACTURER TO PROVIDE INTERFACE FOR BACNET CONNECTION, 
RESNOL DL3 DATALOGGER OR EQUIVALENT. INSTALL AS PER 
MANUFATURER'S RECOMMENDATIONS


3. SOLAR HEATING SYSTEM MANUFACTURER TO PROVIDE ALL CONTROLS AND 
COMPONENTS NECESSARY FOR A FULLY OPERATIONAL SYSTEM


4. REFER TO SHEET M4.4 FOR ADDITIONAL DETAILS.
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SOLAR THERMAL COLLECTOR SCHEDULE


TAG


MAX
NUMBER


OF PANELS


AVERAGE
HEATING
CAPACITY
OUTPUT


PER
PANEL


(BTU/HR)


TOTAL AVERAGE
HEATING CAPACITY
OUTPUT (BTU/HR)


INDIVIDUAL PANELS PRODUCT PERFORMANCE DATA


MANUFACTURER MODEL DIMENSIONS DRY WEIGHT
NUMBER


OF BULBS ABSORPTION AREA (SF)
FLUID CAPACITY


(GALLONS) STAGNATION TEMPERATURE (F) FLOW RATE (GPM) MAX FLOW RATE (GPM)
STC 40 22,000 880,000 SOLAR AMERICA SOLUTION SUNQUEST 250 81”W x 76”T 198 LBS 25 88 0.4 515 0.75 3


SCALE: N.T.S.
1


SOLAR HEAT EXCHANGER PIPING DIAGRAM


EXPANSION TANK SCHEDULE
TAG


MANUFACTURER MODEL
TANK FILL
PRESSURE


TANK MAX
PRESSURE


TANK MAX.
TEMPERATURE


TANK
ORIENTATION TANK TYPE   NOTES


SET 1 TANK ONE EF-TET-4 40 150 200 °F VERTICAL DIAPHRAGM TYPE 1,2


SET 2 TANK ONE EF-TET-4 40 150 200 °F VERTICAL DIAPHRAGM TYPE 1,2


NOTES:
1. TANK TO BE ASME RATED.
2. REFER TO 1/M4.5 FOR INSTALLATION REQUIREMENTS.


SCALE:  1/8" = 1'-0"
2


SOLAR PIPING PLAN - ALTERNATE BID


HVAC KEYNOTES


232129 ALL DUCTWORK AND PIPING LAYOUTS TO BE
COORDINATED WITH LADDER TO MEET REQUIRED
CLEARANCES FOR PERSONNEL ACCESS (TYP.).


232152 2" SOLAR WATER SUPPLY LINE DOWN TO HEAT
EXCHANGER AND EXPANSION TANK SERVING
HYDRONIC HOT WATER SYSTEM. REFER TO SHEET
1/M4.5 AND SHEET 2/M4.1 FOR ADDITIONAL
INFORMATION ON INSTALLATION AND EQUIPMENT
LOCATION.


232153 2" SOLAR WATER SUPPLY LINE DOWN TO HEAT
EXCHANGER AND EXPANSION TANK SERVING
DOMESTIC HOT WATER SYSTEM. REFER TO SHEET
1/M4.5 AND SHEET P4.1 FOR ADDITIONAL INFORMATION
ON INSTALLATION AND EQUIPMENT LOCATION.


232154 2" SOLAR WATER SUPPLY LINE AND RETURN LINE UP
TO SOLAR PANELS ON THE ROOF. REFER TO 1/M4.5
AND SHEET M1.3 FOR ADDITIONAL INFORMATION.


SOLAR INLINE PUMP
TAG


MANUFACTURER MODEL GPM HEAD (FT) SUCTION SIZE (IN) DISCHARGE SIZE (IN)
MOTOR
(RPM)


MOTOR
(HP)


ELECTRICAL DATA


WEIGHT
(LBS) NOTESVOLT PHASE


FREQUENCY
(Hz)


SRCP 1 BELL & GOSSETT ECOCIRC 95-160 XL 30 45 2 2 2618 2 208 3 60 40 1,2


NOTES:
1. SOLAR MANUFACTURER TO PROVIDE STARTER AND DISCONNECT AS PER DIVISION 26 SPECIFICATIONS.
2. REFER TO DETAIL 1/M4.5, 2/M4.5 AND 10/M5.1.


HEAT EXCHANGER SCHEDULE
TAG


MANUFACTURER MODEL


INLET SIDE OUTLET SIDE TOTAL HEAT
EXCHANGED


(BTU/HR)FLUID GPM


TEMPERATURE (°F) PRESSURE
DROP (PSIG) FLUID GPM


TEMPERATURE (°F) PRESSURE DROP
(PSIG)ENTERING LEAVING ENTERING LEAVING


HX 1 BELL & GOSSETT P20 PROPYLENE GLYCOL 50% 30 180 120 2.6 WATER 30 100 154.2 2.5 880,000


HX 2 BELL & GOSSETT AP20-DW PROPYLENE GLYCOL 50% 30 180 120 5.73 WATER 30 55 108.6 4.64 880,000
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AIR HANDLING UNIT FAN SCHEDULE
TAG


MANUFACTURER MODEL
TOTAL
CFM


OUTDOOR
VENTILATION


(CFM)


SUPPLY FAN RETURN / EXHAUST FAN FILTER OVERALL UNIT


NOTESQUANTITY
SUPPLY


CFM


STATIC PRESSURE
DROP (IN WG) BHP


(TOTAL)
MOTOR
(HP/EA)


VFD ELECTRICAL
DATA


QUANTITY


RETURN/
EXHAUST


CFM


STATIC PRESSURE
DROP (IN WG) BHP


(TOTAL)
MOTOR
(HP/EA)


VFD ELECTRICAL
DATA


TYPE DEPTH (IN)


MID-LIFE AIR
PRESSURE


DROP (IN WG)
EFFICIENCY


%
PREFILTER


TYPE
PREFILTER


DEPTH


MID-LIFE AIR
PRESSURE


DROP (IN WG)
EFFICIENCY


%
WEIGHT


(LBS)


DIMENSIONS (IN)


TOTAL EXTERNAL VOLTAGE PHASE TOTAL EXTERNAL VOLTAGE PHASE LENGTH  WIDTH  HEIGHT
AHU 1 TRANE CSAA030 13,420 6800 4 13,420 6.47 2.50 21.98 7.5 460 3 4 13,420 2.66 1.00 9.083 3 460 3 CARTRIDGE MERV-13 4 0.646 95 PLEATED MERV-8 2 0.626 30 10823 382.4 93.5 126.8 1,2,3,4,5,7,8,9,10,11,12


AHU 2 TRANE CSAA035 15,210 7210 4 15,210 6.3 2.50 24.07 10 460 3 4 15,210 2.62 1.00 10.5 3 460 3 CARTRIDGE MERV-13 4 0.632 95 PLEATED MERV-8 2 0.614 30 12439 369 100 138.3 1,2,3,4,6,7,9,10,11,12


NOTES:
1. UNIT IS AN INDOOR RATED, CUSTOM UNIT.
2. FAN SECTIONS TO BE FAN ARRAYS WITH A MINIMUM OF FOUR FANS.
3. PROVIDE ENTHALPY WHEEL SECTION.
4. PROVIDE VFDS AND DISCONNECTS PER DIVISION 26 SPECIFICATIONS.
5. REFER TO DETAILS 1/M5.2 AND 3/M3.2.


AIR HANDLING UNIT ENERGY WHEEL SCHEDULE


TAG


MANUFACTURER


VENTILATION
/ EXHAUST
AIRFLOW


(CFM)


PRESSURE DROP
(IN WG) SUMMER DESIGN CONDITIONS WINTER DESIGN CONDITIONS RECOVERED LOAD (MBH) FILTER ELECTRICAL DATA


NOTES
SUPPLY


AIR
EXHAUST


AIR


OUTSIDE AIR RETURN AIR SUPPLY AIR EXHAUST AIR EFFECTIVENESS (%) OUTSIDE AIR RETURN AIR SUPPLY AIR EXHAUST AIR EFFECTIVENESS (%) SUMMER


WINTER
SENSIBLE TYPE


DEPTH
(IN)


MID-LIFE
PRESSURE


DROP
(IN WG)


EFFICIENCY
(%) VOLTAGE PHASE


DRY
BULB


WET
BULB


DRY
BULB


WET
BULB


DRY
BULB


WET
BULB


DRY
BULB


WET
BULB LATENT SENSIBLE TOTAL


DRY
BULB


WET
BULB


DRY
BULB


WET
BULB


DRY
BULB


WET
BULB


DRY
BULB


WET
BULB LATENT SENSIBLE TOTAL SENSIBLE LATENT TOTAL


AHU 1 TRANE 6,800 / 6,800 0.59 0.59 94.00 °F 77.00 °F 75.00 °F 64.00 °F 79.71 °F 67.92 °F 88.82 °F 73.62 °F 68.6 73.2 70.6 0.00 °F -2.00 °F 70.00 °F 53.00 °F 50.72 °F 41.17 °F 18.57 °F 17.33 °F 68.7 73.2 71.9 107.91 133.07 240.97 382.06 MERV-8 2 0.550 30 460 3 1.2.3


AHU 2 TRANE 7,210 / 7,210 0.6 0.6 94.00 °F 77.00 °F 75.00 °F 64.00 °F 79.74 °F 67.94 °F 88.80 °F 73.61 °F 68.5 73.1 70.5 0.00 °F -2.00 °F 70.00 °F 53.00 °F 50.58 °F 41.08 °F 18.64 °F 17.39 °F 68.6 73.1 71.8 108.21 133.87 242.07 383.03 MERV-8 2 0.536 30 460 3 1.2.3


AIR HANDLING UNIT COIL SCHEDULE
TAG


MANUFACTURER
AIR FLOW


(CFM)


COOLING COIL HEATING COIL


CAPACITY (MBH)
ENTERING AIR


TEMPERATURE (°F)
LEAVING AIR


TEMPERATURE (°F)
MAX AIR


PRESSURE
DROP (IN WG)


ROW
QUANTITY


FINS PER
FOOT


WATER
TEMPERATURE (°F)


WATER
FLOW
(GPM)


MAX WATER
PRESSURE


DROP (FT HD)
CAPACITY


(MBH) CFM


AIR TEMPERATURE
DB (°F)


MAX AIR
PRESSURE


DROP (IN WG)
ROW


QUANTITY
FINS PER


FEET


WATER
TEMPERATURE (°F)


WATER
FLOW
(GPM)


MAX WATER
PRESSURE


DROP (FT HD)TOTAL SENSIBLE DB WB DB WB ENTERING LEAVING ENTERING LEAVING ENTERING LEAVING
AHU 1 TRANE 13420 510 388 77.90 62.90 49.80 48.50 0.98 8 145 44.00 58.00 72.75 15.97 50 9800 50.72 55.00 0.04 1 80 140 100 2.35 0.12


AHU 2 TRANE 15210 490 380 77.60 62.80 50.30 49.00 0.9 8 140 44.00 58.00 69.91 13.85 55 10400 50.10 55.00 0.03 1 80 140 100 2.7 0.10


AIR HANDLING UNIT ELECTRICAL SCHEDULE
TAG


MANUFACTURER


CIRCUIT 1 CIRCUIT 2 CIRCUIT 3 CIRCUIT 4 CIRCUIT 5 CIRCUIT 6


V / PH / HZ FLA / MCA / FUSE V / PH / HZ FLA / MCA / FUSE V / PH / HZ FLA / MCA / FUSE V / PH / HZ FLA / MCA / FUSE  V / PH / HZ FLA / MCA / FUSE V / PH / HZ FLA / MCA / FUSE
AHU 1 TRANE 460 / 3 / 60 37.60 / 39.95 / 45.00 460 / 3 / 60 16.80 / 17.85 / 20.00 460 / 3 / 60 1.30 / 1.63 / 15.00 115 / 1 / 60 1.54 / 1.93 / 15 115 / 1 / 60 2.61 / 3.26 / 15.00 115 / 1 / 60 8.00 / 10.00 / 15.00


AHU 2 TRANE 460 / 3 / 60 50.00 / 53.13 / 60.00 460 / 3 / 60 16.80 / 17.85 / 20.00 460 / 3 / 60 1.30 / 1.63 / 15.00 115 / 1 / 60 3.08 / 3.85 / 15 115 / 1 / 60 2.61 / 3.26 / 15.00 115 / 1 / 60 8.00 / 10.00 / 15.00


AIR COOLED CHILLER SCHEDULE


TAG


MANF MODEL
REMOTE


EVAPORATOR TONS EER IPLV


FLOW RATE
(GPM) WATER PD (FT H2O)


WATER
TEMPERATURE


REFRIGERANT
TYPE


NUMBER OF
REFRIGERANT


CIRCUITS
NUMBER OF


COMPRESSORS


ELECTRICAL DATA


WEIGHT
(LBS)


DIMENSIONS (IN)


NOTESMINIMUM DESIGN TOTAL PD
EVAPORATOR


PD MIN PD ENTERING LEAVING VOLT PHASE HZ
STARTER


TYPE MCA MOCP LENGTH WIDTH  HEIGHT
CH 1 TRANE CGAM REV-1 100 10.47 15.40 115.5 171.1 8.81 6.74 4.17 57.98 °F 44 °F R-410A 2 4 460 3 60 ACROSS THE LINE 205 225 6759 166 89 93 1,2,3,4,5


CH 2 TRANE CGAM REV-2 100 10.47 15.40 115.5 171.1 8.81 6.74 4.17 57.98 °F 44 °F R-410A 2 4 460 3 60 ACROSS THE LINE 205 225 6759 166 89 93 1,2,3,4,5


NOTES:
1. PROVIDE STARTER AND DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. PROVIDE DISCONNECT IN NEMA 3R RATED ENCLOSURE PER DIVISION 26 SPECIFICATIONS.
3. REFER TO DETAIL 2/M5.3.
4. REFER TO 1/M7.3 AND 4/M7.3 FOR CONTROLS. 
5. PROVIDE PLATE AND FRAME TYPE REMOTE EVAPORATOR.


NOTES:
1. PROVIDE STARTER AND DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. PROVIDE EXHAUST AIR BYPASS DAMPERS.
3. PROVIDE OUTSIDE AIR BYPASS DAMPERS.


BOILER SCHEDULE


TAG


MANUFACTURER MODEL SIZE FUEL TYPE
INPUT
(MBH)


OUTPUT
(MBH)


WATER
TEMPERATURE


CAPACITY
(GAL.)


FLOW RATE (GPM)
RATED
WATER


PRESSURE
DROP (PSIG)


GAS INLET
CONNECTION


(IN)


DIRECT VENTING (IN)


EFFICIENCY
(%)


TURN
DOWN
RATIO


ELECTRICAL DATA DIMENSIONS (IN)


WEIGHT
(LBS) NOTESENTERING LEAVING MIN DESIGN MAX


AIR
INTAKE EXHAUST VOLT PHASE FLA WIDTH DEPTH  HEIGHT


B 1 AERCO BMK 750 NATURAL GAS 750 720 100 °F 140 °F 16.25 12 90 175 3 PSI @ 100 GPM 1" 6" 6" 95.6 15:1 120 1 13 28 24.5 78 669 1,2,3,4,5


B 2 AERCO BMK 750 NATURAL GAS 750 720 100 °F 140 °F 16.25 12 90 175 3 PSI @ 100 GPM 1" 6" 6" 95.6 15:1 120 1 13 28 24.5 78 669 1,2,3,4,5


NOTES:
1. PROVIDE STARTER AND DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. MANUFACTURER TO PROVIDE SEQUENCING VALVES AND BOILER SEQUENCING AS PART OF INTERNAL CONTROLS.
3. PROVIDE CONDENSATE NEUTRALIZING KIT.
4. REFER TO DETAILS 4/M5.2 & 1/M5.3.
5. REFER TO 1/M7.2 AND 2/M7.2 FOR CONTROLS. 


SMOKE EXHAUST FAN SCHEDULE
TAG


MANUFACTURER MODEL
AIR FLOW


(CFM)
EXTERNAL
SP (IN WG)


MOTOR
(RPM)


MOTOR
(HP)


ELECTRICAL DATA WEIGHT
(LBS) NOTESVOLTAGE PHASE FLA


SEF 1 GREENHECK QEI-16 3400 0.5 1725 1 460 3 2.1 309 1,2,3,4


SEF 2 GREENHECK QEI-16 3400 0.5 1725 1 460 3 2.1 309 1,2,3,4


SEF 3 GREENHECK QEI-16 3400 0.5 1725 1 460 3 2.1 309 1,2,3,4


NOTES:
1. PROVIDE STARTER AND DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. REFER TO CONTROLS ON SHEET M7.5.
3. REFER TO DETAIL 9/M5.2. 
4. FANS SHALL BE U.L. LISTED FOR SMOKE CONTROL.


EXHAUST FAN SCHEDULE
TAG


MANUFACTURER MODEL ROOM SERVED
DRIVE
TYPE


AIR FLOW
(CFM)


EXTERNAL
SP (IN WG)


MOTOR
(RPM)


MOTOR
(HP)


ELECTRICAL DATA WEIGHT
(LBS) NOTESVOLTAGE PHASE FLA


EF 1 GREENHECK SQ-130-VG MECHANICAL ROOM DIRECT 390 / 1900 0.4 1556 3/4 120 1 10 59 1,2


EF 2 GREENHECK SQ-98-VG TRASH ROOM DIRECT 330 0.33 1193 1/4 120 1 3.8 47 1,3


EF 3 GREENHECK BSQ-240 VEHICLE SALLYPORT BELT 6000 0.33 694 1 460 3 2.1 227 1,4


EF 4 GREENHECK SQ-95-VG EVIDENCE ROOM DIRECT 510 0.3 1359 1/6 120 1 2.8 47 1,3


EF 5 GREENHECK SQ-97-VG SUB ELECTRICAL ROOM DIRECT 150 0.3 1182 1/4 120 1 3.8 47 1,3


EF 6 LFSYSTEMS DEF035 LAUNDRY DIRECT 1200 4 1740 3 480 3 4.9 275 1,5,6


EF 7 LFSYSTEMS DEF035 LAUNDRY DIRECT 1200 4 1740 3 480 3 4.9 275 1,5,6


EF 8 LFSYSTEMS DEF035 LAUNDRY DIRECT 1200 4 1740 3 480 3 4.9 275 1,5,6


EF 9 LFSYSTEMS DEF015 LAUNDRY DIRECT 220 1.75 1950 0.5 120 1 8.1 55 1,5,6


PUMP SCHEDULE
TAG


MANUFACTURER MODEL SERIES GPM
HEAD
(FT)


SUCTION
SIZE (IN)


DISCHARGE
SIZE (IN)


MOTOR
(RPM)


MOTOR
(HP)


ELECTRICAL DATA


WEIGHT
(LBS)


PUMP
FLOOR
SPACE


(SF) NOTESVOLT PHASE
FREQUENCY


(Hz)
BWP 1 BELL & GOSSETT 1.5AD e-1510 90 50 2 1.5 1800 3 460 3 60 140 2.75 1,2,3


BWP 2 BELL & GOSSETT 1.5AD e-1510 90 50 2 1.5 1800 3 460 3 60 140 2.75 1,2,3


CWP 1 BELL & GOSSETT 2BD e-1510 160 55 2.5 2 1800 5 460 3 60 190 3.5 1,2,4


CWP 2 BELL & GOSSETT 2BD e-1510 160 55 2.5 2 1800 5 460 3 60 190 3.5 1,2,4


NOTES:
1. PROVIDE VFD AND DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. REFER TO DETAILS 7/M5.1.
3. REFER TO 3/M7.1 AND 1/M7.2 FOR CONTROLS.
4. REFER TO 3/M7.1 AND 1/M7.3 FOR CONTROLS.


ELECTRIC WALL HEATER SCHEDULE
TAG


MANUFACTURER MODEL
ROOM


SERVED
CAPACITY


(MBH)
AIR FLOW


(CFM)


MOUNTING
HEIGHT


(A.F.F.) (IN)


ELECTRICAL DATA


NOTESVOLTAGE PHASE KW
EWH 1 QMARK AWH 3150 F MENS 5.12 100 8 120 1 1.5 1,2,3,4,5


EWH 2 QMARK AWH 3150 F STAIR 5.12 100 8 120 1 1.5 1,2,3,4,5


EWH 3 QMARK AWH 3150 F STAIR 5.12 100 8 120 1 1.5 1,2,3,4,5


EWH 4 QMARK AWH 3150 F VESTIBULE 5.12 100 8 120 1 1.5 1,2,3,4,5


NOTES:
1. PROVIDED INTEGRAL THERMOSTAT WITH LABEL.
2. PROVIDE THERMAL OVERLOAD PROTECTION.
3. PROVIDE BUILT-IN DISCONNECT SWITCH.
4. PROVIDE FAN DELAY SWITCH.
5. COLORS AS SELECTED BY ARCHITECT FROM MANUFACTURER'S STANDARD COLOR RANGE


INFRARED HEATER SCHEDULE
TAG


MANUFACTURER MODEL
CAPACITY


(MBH) FUEL TYPE LENGTH


DIRECT VENTING (IN)


MOUNTING HEIGHT (A.F.F.)


ELECTRICAL DATA


NOTESAIR INTAKE EXHAUST VOLTAGE PHASE
IR 1 ADVANCED RADIANT SYSTEMS ESH-100 100 NATURAL GAS 26' - 0" 4 4 15'-0" 120 1 1,2,3,4,5,6


IR 2 ADVANCED RADIANT SYSTEMS ESH-100 100 NATURAL GAS 26' - 0" 4 4 15'-0" 120 1 1,2,3,4,5,6


NOTES:
1. PROVIDED SINGLE THERMOSTAT TO CONTROL ALL UNITS IN EACH SPACE.
2. PROVIDE CORD AND PLUG ELECTRICAL CONNECTION.
3. REFER TO DETAIL 4/M5.1.
4. INTERLOCK HEATER WITH GARAGE DOOR TO SHUT-OFF WHEN DOOR ENGAGED TO OPEN.  HEATER TO RESTART WHEN DOOR  ENGAGED CLOSED.
5. INSTALL VENT AND COMBUSTION AIR PER MFGR RECOMMENDATIONS. COLOR SHALL MATCH ROOF COLOR.
6. PROVIDE CONDENSATE NEUTRALIZING KIT. 


6. REFER TO DETAILS 1/M5.2 AND 4/M3.2
7. REFER TO DETAILS 1/M7.1 FOR CONTROLS.
8. ALTERNATE BID: INSTALL SEVEN (7) BIPOLAR IONIZATION UNITS (iAIRE MODEL ION-0AA00, RATED 2000 CFM/EA). LOCATE IN THE ACCESS SECTION UPSTREAM OF SUPPLY FAN INLET. PROVIDE SINGLE TRANSFORMER TO SERVE UNITS.
9. REFER TO DETAIL 2/M5.2 FOR HOT WATER COIL AND 3/M5.3 FOR CHILLED WATER COIL.
10. PROVIDE UV LIGHTS IN UNITS.
11. UNITS SHALL MEET ALL REQUIREMENTS OF UL-864.
12.  MANUFACTURER AND CONTRACTOR TO COORDINATE WITH CONSTRUCTION MANAGER MEANS AND METHODS TO INSTALL AHUs IN MECHANICAL PENTHOUSE (I.E. MODULAR PIECES VERSUS FURTHER BREAKDOWN OF COMPONENTS). PIECES SHALL NOT EXCEED 40" IN WIDTH.


DUCTLESS SPLIT INDOOR UNIT SCHEDULE
TAG


MANUF. MODEL ROOM SERVED  CFM


RATED
COOLING
CAPACITY


(MBH)


RATED
HEATING
CAPACITY


(MBH)


ELECTRICAL DATA


WEIGHT
(LBS) NOTESVOLT.    PHASE MCA


DS 1 TRANE / MITSUBISHI TPLA0A0181EA70A ELECTRICAL ROOM 600 18 19 208 1 - 36.6 1,2,3,4,5


DS 2 TRANE / MITSUBISHI TPLA0A0181EA70A ELECTRICAL ROOM 600 18 19 208 1 - 36.6 1,2,3,4,5


DS 3 TRANE / MITSUBISHI TPKA0A0181LA00A MDF 450 18 19 208 1 - 28 1,2,3,4,5


NOTES:
1. CONTRACTOR TO PROVIDE TEMPERATURE SENSOR IN EACH ROOM WITH DUCTLESS SPLIT TO BE INTERFACED WITH BUILDING AUTOMATION SYSTEM.
2. PROVIDE THERMOSTAT WITH DUCTLESS SPLIT SYSTEM.
3. REFER TO DETAIL 8/M5.1. 
4. PROVIDE CONDENSATE PUMP.
5. UNIT SHALL BE POWERED VIA OUTDOOR AIR CONDENSING UNIT.


AIR COOLED CONDENSING UNIT SCHEDULE
TAG


MANUF. MODEL ROOMS SERVED
UNITS


SERVED
 NOMINAL


TONS


DESIGN
AMBIENT
TEMP (°F) SEER


REF.
TYPE


ELECTRICAL DATA
WEIGHT


(LBS)   NOTES VOLTAGE   PHASE MCA MOCP
ACC 1 LIEBERT PFH096A SECURITY ELECTRONICS CRAC-1 8 80 - R-407C 460 3 21 30 565 1,2,3,4


ACC 2 TRANE/MITSUBISHI TUMYP0601AK43NA DISPATCH HPI-1,2,3 5 95 18.9 R-410A 208 1 36 45 271 1,2,3,4


ACC 3 TRANE/MITSUBISHI TRUYA0361KA70NA ELECTRICAL ROOM DS-1,2 3 95 24.6 R-410A 208 1 25 31 302 1,2,3,4


ACC 4 TRANE/MITSUBISHI TRUYA0181KA70NA MDF/IT ROOM DS-3 1.5 95 19.8 R-410A 208 1 11 28 302 1,2,3,4


ACC 5 TRANE/MITSUBISHI TRUYA0361KA70NA EQUIPMENT ROOM HPI-4 3 95 24.6 R-410A 208 1 25 31 302 1,2,3,4
NOTES:
1. PROVIDE STARTER / DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. PROVIDE CRANKCASE HEATER, LOW-AMBIENT KIT, WINTER START KIT AND WIND BAFFLE.
3. SIZE REFRIGERANT PIPING AS PER MANUFACTURER'S RECOMMENDATIONS. 
4. REFER TO DETAIL 8/M5.1.


CRAC UNIT SCHEDULE


TAG MANUF. MODEL ROOM SERVED


DX COOLING COIL CAPACITY
(MBH) HUMIDIFIER SECTION EVAPORATOR FAN


ELECTRIC REHEAT
CAPACITY (MBH)


ELECTRICAL DATA DIMENSIONS (IN)


WEIGHT
(LBS)   NOTES TOTAL  SENSIBLE WPD (FT) TYPE


CAPACITY
(LB/H) HP   CFM VOLTAGE    PHASE FLA MOCP (A) LENGTH WIDTH  HEIGHT


CRAC-1 LIEBERT MMD96E SECURITY ELECTRONICS 96.9 95.2 9.9 STEAM GENERATOR TYPE 10 2 3750 56.3 460 3 48.1 60 72 54 26.5 665 1,2,3,4,5,6,7,8


NOTES:
1. PROVIDE STARTER / DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. PROVIDE REMOTE WALL MOUNT CONTROLLER.
3. PROVIDE RETURN AIR FILTER BOX.
4. PROVIDE FILTER CLOG SWITCH.


5. PROVIDE HIGH TEMPERATURE SENSOR.
6. REFER TO DETAILS 8/M5.1 AND 1/M5.2.
7. REFER TO SHEET 3/M7.3 FOR CONTROLS.
8. PROVIDE CONDENSATE PUMP.


NOTES:
1. PROVIDE STARTER AND DISCONNECT PER DIVISION 26 SPECIFICATIONS.
2. FAN SHALL OPERATE AT TWO SPEEDS PER REFRIGERANT DETECTION SENSOR. MANUAL SWITCH SHALL ALSO BE PROVIDED. REFER TO 3/M7.4 FOR CONTROLS.
3. FAN SHALL OPERATE CONTINUOUSLY. MANUAL SWITCH SHALL ALSO BE PROVIDED. REFER TO  4/M7.4 FOR CONTROLS.
4. FAN SHALL OPERATE PER CO & NO2 SENSORS LOCATED IN THE VEHICLE SALLYPORT. MANUAL SWITCH SHALL ALSO BE PROVIDED. REFER TO 2/M7.4 FOR CONTROLS.
5. FAN SHALL OPERATE WHEN DRYER IS UNDER OPERATION. REFER TO 4/M7.1 AND 5/M7.4 FOR CONTROLS.
6. CONTRACTOR SHALL VERIFY DRYER SELECTION BY THE OWNER AND NOTIFY THE ENGINEER IN CASE OF ANY DISCREPANCY.


DUCT SILENCER SCHEDULE


TAG   MODEL


DIMENSIONS AIR
VOLUME


(CFM)


AIR
VELOCITY


(FPM) INSTALLED PRESSURE DROP (IN WG)


DYNAMIC INSERTION LOSS (DB)


 WIDTH (IN)
  HEIGHT


(IN)
  LENGTH


(IN)
DIAMETER


(IN) 63HZ 125HZ 250HZ 500HZ 1000HZ 2000HZ 4000HZ 8000HZ
DS1-S2 CS - - 36 34 7120 1129 0.05 2 3 9 14 14 9 7 7


DS2-R RH60/3A 36 30 60 - 10400 1387 0.14 5 7 13 26 27 18 12 8


DS-1R RH96/1A 26 34 96 - 10600 1727 0.28 8 9 14 32 46 27 16 12


DS-2S-1 CS - - 60 30 9620 1960 0.22 8 12 16 24 29 18 13 12


DS-2S-2 CS - - 72 26 7830 2124 0.06 4 6 16 35 24 14 13 15


AHU-1,2 CIRCUITS:


CIRCUIT #1 - SUPPLY FAN MOTOR(S)
CIRCUIT #2 - EXHAUST FAN MOTOR(S)
CIRCUIT #3 - ENERGY WHEEL
CIRCUIT #4 - UV LIGHTS
CIRCUIT #5 - LIGHTS + SWITCH
CIRCUIT #6 - RECEPTACLE
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GENERAL NOTES


1. INSTALLATION OF PLUMBING FIXTURES AND ACCESSORIES, INCLUDING FLUSH CONTROL VALVES 
INTENDED FOR PEOPLE WITH DISABILITIES, SHALL BE IN ACCORDANCE WITH ADA REQUIREMENTS.


2. INSTALLATION OF PLUMBING PIPING SHALL BE FULLY COORDINATED WITH STRUCTURAL, 
ARCHITECTURAL, ELECTRICAL, AND HVAC DRAWINGS TO AVOID CONFLICT.


3. NO PLUMBING (WATER, DRAINS, VENT, OR GAS PIPING) SHALL BE INSTALLED DIRECTLY ABOVE ANY 
ELECTRICAL PANELS. COORDINATE WITH OTHER DIVISIONS BEFORE PROCEEDING WITH INSTALLATION.


4. IF NON BASIS OF DESIGN EQUIPMENT IS SELECTED, CONTRACTOR SHALL BEAR ADDITIONAL COSTS FOR 
MODIFICATIONS TO THE ORIGINAL SYSTEM(S), INCLUDING COSTS FOR ARCHITECT/ENGINEER DESIGN 
REVIEW.


5. PROVIDE WATER HAMMER ARRESTERS AT PLUMBING FIXTURES AND GROUPS OF PLUMBING FIXTURES 
THAT ARE SUBJECT TO WATER HAMMER. SELECT ARRESTERS IN ACCORDANCE WITH THE PLUMBING 
AND DRAINAGE INSTITUTE STANDARD.


6. CONTRACTOR SHALL FURNISH AND INSTALL ALL MATERIALS, LABOR AND EQUIPMENT PERMIT FEES, 
REQUIRED FOR, OR INCIDENTAL TO THE INSTALLATION OF A COMPLETE AND OPERATIONAL PLUMBING 
SYSTEM AS INDICATED IN THE CONTRACT DOCUMENTS INCLUDING SPECIFICATIONS.


7. ALL PLUMBING SERVICES GOING INTO THE BUILDING AND LEAVING THE BUILDING SHALL BE CONNECTED 
TO THE SITE UTILITIES, COORDINATE WITH SITE UTILITIES DWGS. COORDINATE ALL EXTERIOR 
UNDERGROUND PLUMBING WORK WITH THE SITE UTILITIES BEFORE COMMENCING WORK. COORDINATE 
ALL UNDERGROUND PIPING WITH FOUNDATION DRAWINGS.


8. ALL PLUMBING WORK SHALL BE IN CONFORMANCE WITH THE INTERNATIONAL PLUMBING CODE, LATEST 
EDITION ADOPTED BY THE STATE OF INDIANA WITH INDIANA AMENDMENTS, MUNICIPAL OR CITY CODES, 
AND THE AUTHORITY HAVING JURISDICTION.


9. PLUMBING CONTRACTOR TO ACKNOWLEDGE AND REVIEW FOOD SERVICE DRAWINGS FOR PLUMBING 
CONNECTION REQUIREMENTS.


10. INSTALL BALL VALVE CLOSE TO WATER MAIN ON EACH BRANCH AND RISER SERVING PLUMBING 
EQUIPMENT AND FIXTURES.


11. ALL REQUIRED SHUT-OFF VALVES IN THE HOUSING UNITS SHALL BE CLEARLY MARKED, LOCATED IN THE 
SAME PLACE, AND ACCESSIBLE WITHOUT A LADDER.  SHUT-OFF VALVES LOCATED ABOVE THE CEILING 
THROUGHOUT THE BUILDING SHALL BE WITHIN 24" OF THE CEILING.


12. REFERENCE SECTIONS AND RISER / ISOMETRICS FOR ADDITIONAL INFORMATION ON PIPE SIZES NOT 
SHOWN IN PLAN VIEWS.


13. PIPING SERVING DRINKING FOUNTAINS, ELECTRIC WATER COOLERS, AND LAVATORIES LOCATED BELOW 
GRADE OR BELOW THE SECOND FLOOR SHALL BE SOFT COPPER TUBE AND INSTALLED IN 4" PVC 
CONDUIT WITH LONG SWEEP BENDS.  CONDUIT TO BE CAPPED 12" ABOVE CHASE FLOOR AND 
CONCEALED BEHIND FIXTURES.  INSTALLATION REQUIRED FOR FUTURE SERVICABILITY OR PIPE 
REPLACEMENT.


14. PIPING SERVING FIXTURES IN WALK-IN CHASES SHALL EXTEND NO MORE THAN 18" FROM THE CELL / 
HOUSING WALL.  COORDINATE SLEEVING REQUIREMENTS WITH STRUCTURAL DRAWINGS.


15. REFER TO ARCHITECTURAL ROOF DRAWINGS FOR DIMENSIONS.


16. CONTRACTOR SHALL PROVIDE ACCESS DOORS, WHETHER SPECIFICALLY IDENTIFIED ON THE SHEETS 
OR NOT, IN ALL WALL AND CEILINGS WHERE SERVICE OR ADJUSTMENT TO PLUMBING ITEMS MAY BE 
REQUIRED.  ACCESS DOORS SHALL BE OF AN APPROPRIATE SIZE REQUIRED FOR EACH APPLICATION.  
WHERE APPLICABLE, ACCESS DOORS SHALL MATCH THE FIRE / SECURITY RATING OF THE WALL / 
CEILING ASSEMBLY.


17. ELECTRONIC WATER MANAGEMENT SYSTEM TO BE PROVIDED PER SPECIFICATION SECTION 22 46 00.  
COMPONENTS SUCH AS CELL CONTROL VALVES (CVC) HAVE BEEN SHOWN ON DRAWINGS AND ARE 
BASED ON THE WILLOUGHBY WMSII SYSTEM.  COMPONENTS ARE TO BE LOCATED PER SYSTEM 
MANUFACTURER RECOMMENDATIONS. COMPONENTS ASSOCIATED WITH SECURITY PLUMBING 
FIXTURES (ELECTRONIC FLUSH VALVES AND SOLENOID VALVES) SHALL BE COORDINATED WITH 
PROVIDED SYSTEM. WIRING TO BE INSTALLED IN A CLEAN, WORKMANLIKE MANNER.


18. PROVIDE SIZES TO FIXTURES AS INDICATED ON PLANS, RISERS, AND SECTIONS.  IF SIZE IS NOT 
INDICATED, PROVIDE SIZE SHOWN ON PLUMBING FIXTURE SCHEDULE.


19. CONTRACTOR TO COORDINATE WITH DIVISION 13 SPECIFICATION FOR PREFABRICATION CELLS.  
LOCATIONS AND CONNECTION SIZES PROVIDED AS PART OF CELLS TO BE COORDINATED WITH 
PREFABRICATED CELL PROVIDER.


20. PROVIDE HOUSEKEEPING PAD FOR EQUIPMENT. PAD SIZES SHOWN ARE APPROXIMATE AND ARE BASED 
ON BASIS OF DESIGN EQUIPMENT. PROPER EQUIPMENT OPERATION AND MAINTENANCE REQUIRES 
EQUIPMENT PADS SIZED TO SPECIFIC EQUIPMENT FURNISHED. PROVIDE EQUIPMENT PAD SIZES BASED 
ON ACTUAL SIZE OF FURNISHED EQUIPMENT. SUBMIT COORDINATION DRAWINGS ILLUSTRATING 
PROPOSED PAD DIMENSIONS BASED ON APPROVED EQUIPMENT. DO NOT PERFORM LAYOUT WORK OR 
BEGIN FORM WORK FOR PADS PRIOR TO APPROVAL OF COORDINATION DRAWINGS.


21. CONTRACTOR TO COORDINATE COLD-FORMED STEEL TRUSSES WITH THE ROUTING AND 
HANGER/SUPPORTS OF ALL MECHANICAL, ELECTRICAL, PLUMBING, SECURITY ELECTRONICS AND FIRE 
PROTECTION THROUGH BIM COORDINATION MODELING PRIOR TO ANY FABRICATION. ROUTING OF 
TRADES ELEMENTS SHOWN ON PLANS AND ANY TRUSS WEBS SHOWN IN BUILDING SECTIONS ARE 
DIAGRAMMATIC AND MUST BE COORDINATED WITH COLD-FORMED STEEL TRUSS SUPPLIER AND THEIR 
STRUCTURAL TRUSS ELEMENT REQUIREMENTS. TRADES TO PROVIDE HANGING LOADS TO TRUSS 
DELEGATED DESIGNER, MODIFICATION OF HANGER/SUPPORTS FOR TRADES INCLUDE BUT IS NOT 
LIMITED TO ADJUSTING SPACING OF HANGERS/SUPPORTS AND/OR ADJUSTING SUPPORTS TO EXTEND 
TO ADJACENT WALL SURFACES. THIS SHALL BE DONE AT NO ADDITIONAL COST TO THE OWNER.


COLD WATER


GAS


1,032


9110 CFH


WSFU'S


SANITARY 798 DFU'S


PLUMBING BASIS OF DESIGN


HOT WATER 309 WSFU'S


BASE BID ALTERNATE BID


766


960


297


9110


PLUMBING SYMBOLS


HW


SAN


SAN


DOMESTIC HOT WATER


SANITARY ABOVE GROUND


SANITARY BELOW GROUND


ST


V


STORM ABOVE GROUND 


ABOVE GROUND VENT


CW(R) DOMESTIC COLD WATER


BALL VALVE


CALIBRATED BALANCING VALVE


CHECK VALVE


V BELOW GROUND VENT


A COMPRESSED AIR


HWR HOT WATER RETURN


G NATURAL GAS 


SINGLE LINE - PIPE DROP


SINGLE LINE - PIPE RISE


SINGLE LINE - PIPE RISE TEE


SINGLE LINE - PIPE DROP TEE


TWO LINE - PIPE DROP


TWO LINE - PIPE RISE


ST STORM BELOW GROUND 


CW(S) DOMESTIC SOFT COLD WATER


BUTTERFLY VALVE


GATE VALVE


G GAS SOLENOID SHUTOFF VALVE


CW(RO) REVERSE OSMOSIS


GW GREASE WASTEEQUIPMENT ABBREVIATIONS


AD
CB
CU
DF
EWC
FC
FD
GD
GI
HB
IMB
LAV
LI
MB
OI
RD
RP
SH
SK
TD
TP
TV
UR
WH
WC
WCO
WH
WHA
WS


AREA DRAIN
CATCH BASIN
COMBINATION UNIT
DRINKING FOUNTAIN
ELECTRIC WATER COOLER
FLOOR CLEAN OUT
FLOOR DRAIN
GARBAGE DISPOSAL
GREASE INTERCEPTOR
HOSE BIBB
ICE MACHINE BOX
LAVATORY
LINT INTERCEPTOR
MOP BASIN
OIL INTERCEPTOR
ROOF DRAIN
RECIRCULATING PUMP
SHOWER
SINK
TRENCH DRAIN
TRAP PRIMER
TEMPERING VALVE
URINAL
WALL HYDRANT
WATER CLOSET
WALL CLEAN OUT
WATER HEATER
WATER HAMMER ARRESTOR
WATER SOFTENER


PLUMBING ABBREVIATIONS


AFF 
AFG 
BT 
BV
CFH 
CONT 
CW
CW(S)
DFU
DN 
DWG. 
ELEV.
FBG
FFA
FFB 
G 
GPM 
HW 
HWR 
I.E. 
LKW 
MAX 
MIN 
OS&Y 
PHE
SAN 
ST 
SQFT
TBG
TFA
TFB 
TS
TYP 
V 
VTR 
W
WSFU


ABOVE FINISHED FLOOR
ABOVE FINISHED GRADE
BRINE TANK
BALANCING VALVE
CUBIC FEET PER HOUR
CONTINUATION
COLD WATER
SOFTENED COLD WATER
DRAINAGE FIXTURE UNITS
DOWN
DRAWING
ELEVATION
FROM BELOW GRADE
FROM FLOOR ABOVE
FROM FLOOR BELOW
NATURAL GAS
GALLONS PER MINUTE
HOT WATER
HOT WATER RETURN
INVERT ELEVATION
LAVATORY KITCHEN
MAXIMUM
MINIMUM
OUTSIDE SCREW & YOKE
PLATE HEAT EXCHANGER
SANITARY
STORM
SQUARE FEET
TO BELOW GRADE
TO FLOOR BELOW
TO FLOOR ABOVE
TEMPERATURE SENSOR
TYPICAL
VENT
VENT THROUGH ROOF
WASTE
WATER SUPPLY FIXTURE UNITS
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PLUMBING KEYNOTES
221128 1/2" GAS (80 CFH) SERVING TITLING SKILLET. REFER TO


FOOD SERVICE DRAWINGS.


221129 3/4" GAS (94 CFH) SERVING CONVECTION GAS
STEAMER. REFER TO FOOD SERVICE DRAWINGS.


221130 1" GAS (225 CFH) SERVING RANGE. REFER TO FOOD
SERVICE DRAWINGS.


221131 1" GAS (112 CFH) SERVING FRYER. REFER TO KITCHEN
DRAWINGS.


221132 1/2" CW & HW SERVING SKILLET. REFER TO FOOD
SERVICE DRAWINGS.


221133 1/2" CW SERVING CONVECTION GAS STEAMER. REFER
TO FOOD SERVICE DRAWINGS.


221134 1" CW TO FLUSH VALVE SERVING DETOX TOILET.


221135 REVERSE OSMOSIS SYSTEM (ALTERNATE BID)
SERVING KITCHEN B1070.  PROVIDE 1" CW(S) PIPE
BRANCHES WITH SHUTOFF VALVES (BASE-BID).


221136 1" CW(S) DOWN TO REVERSE OSMOSIS SYSTEM
(ALTERNATE BID) SERVING KITCHEN B1070.  PROVIDE
1" PIPE BRANCHES WITH SHUTOFF VALVES (BASE-BID).


221137 MANUAL BYPASS VALVE.


221138 SOLAR INLINE PUMPS (ALTERNATE BID). REFER TO
SHEET M4.4.


221139 3/4" CW(S) TO CRAC-1. SEE SHEET M.2.2C.
COORDINATE ROUTING OF PIPING WITH ELECTRICAL
SO PIPING IS NOT ROUTED ABOVE ELECTRICAL
EQUIPMENT.


221140 4" SAN FROM FLOOR SINK ABOVE.


221141 WATER METER PROVIDED BY LOCAL WATER COMPANY.


221142 THREE WAY VALVE.


221143 CHECK VALVE.


221144 ROUTE 1/2" PIPE FROM SINK CW(S) PIPE BELOW
COUNTER TO COFFEE MACHINE LOCATION. PROVIDE
WATTS SD-2 BACKFLOW PREVENTER. COORDINATE
EXACT LOCATION BEFORE INSTALL.


221145 3/4" CW TO FILTER. SEE FOOD SERVICE DRAWINGS
FS1.2.


221146 3/4" HW AND 3/4" CW DOWN TO SINK. SEE FOOD
SERVICE DRAWINGS FS1.2.


221147 1" HW TO DISHWASHER. SEE FOOD SERVICE FS1.2.


221301 REFER TO SITE/CIVIL DRAWINGS FOR CONTINUTATION


221302 4" SANITARY FROM FLOOR SINK ABOVE.


221305 PROVIDE OPEN HUB CONNECTION WITH TRAP SEAL.


221702 GAS METER PROVIDED BY LOCAL UTILITY COMPANY.


221703 PROVIDE EMERGENCY GAS SHUTOFF.


221704 PROVIDE GAS SHUT-OFF VALVE FOR FUTURE WATER
HEATER.


221705 EMERGENCY GAS SHUTOFF VALVE.


221706 NATURAL GAS FOR FUTURE BOILER.


221707 34" NATURAL GAS TO DOAS-1


221708 REFER TO FOOD SERVICE DRAWINGS FS1.2 FOR GAS
HEADER REQUIREMENTS SERVING KITCHEN
EQUIPMENT.


PLUMBING KEYNOTES
221101 MAKE-UP WATER LINE FOR CHILLED WATER SYSTEM.


REFER TO MECHANICAL SHEETS FOR CONTINUATION.


221102 MAKE-UP WATER LINE FOR HOT WATER SYSTEM.
REFER TO MECHANICAL SHEETS FOR CONTINUATION.


221104 PROVIDE BLIND PIPE CAP(S) AND SHUT-OFF VALVE(S)
FOR FUTURE BUILD-OUT.


221105 PROVIDE SHUT-OFF VALVE, CHECK VALVE, AND
SHUT-OFF VALVE IN THE DIRECTION OF WATER FLOW.
BALANCE TO FLOW INDICATED.


221106 ALL PIPING LAYOUT TO BE COORDINATED WITH
LADDER TO MEET REQUIRED CLEARANCES FOR
PERSONNEL ACCESS. PIPPING IS TO BE LOCATED
TIGHT TO THE CELL BEHIND THE LADDER.


221107 LOCATE DOMESTIC WATER PIPING RISERS WITH
SHUT-OFF VALVES NEAR CHASE PANEL ACCESS.


221108 COORDINATE ROUTING OF PIPING WITH ELECTRICAL
EQUIPMENT.


221109 1-1/4" GAS TO DEDICATED OUTSIDE AIR UNIT.


221110 PROVIDE WATER SHUT-OFF VALVE FOR FUTURE
WATER HEATER.


221111 PROVIDE EXPANSION ANCHOR IN HOT WATER PIPING
AT LOCATION INDICATED. REFER TO SPECIFICATION
220516 FOR DELEGATED DESIGN REQUIREMENTS.
PROVIDE ALL GUIDES AND ANCHORS PER
MANUFACTURER RECOMENDATION.


221112 PROVIDE EXPANSION V-LOOP IN HOT WATER PIPING AT
LOCATION INDICATED. REFER TO SPECIFICATION
220516 FOR DELEGATED DESIGN REQUIREMENTS.
PROVIDE ALL GUIDES AND ANCHORS PER
MANUFACTURER RECOMENDATION.


221113 PROVIDE 3/4" DCW WITH BACKFLOW PREVENTOR TO
INTERNAL FIRE SUPPRESSION SYSTEM CONNECTION
SERVING DRYER.


221114 1/2" CW(R) DOWN FROM TRAP PRIMER TO SERVE
FLOOR SINKS (TYP.)


221116 1/2" CW(S) DOWN FROM TRAP PRIMER TO SERVE
FLOOR SINKS (TYP.)


221117 PROVIDE 1" CW(S) FOR REMOTE FLUSH VALVE. 1" LINE
TO BE ROUTED FROM REMOTE FLUSH VALVE TO DT-1.


221118 TRENCH DRAINS TO BE LOCATED CENTERED ON
DOOR. TYPICAL ALL TD-4.


221119 PROVIDE PIPE IN 4" CONDUIT WITH LONG SWEEP BEND


221120 PIPING UP FROM BELOW GRADE SERVING SINK.


221121 2" HW FROM TMV-1 IN MECHANICAL C1010.


221122 2" HW FOR FUTURE EXPANSION.


221124 PROVIDE 3/4" DCW WITH BACKFLOW PREVENTER TO
INTERNAL FIRE SUPPRESSION SYSTEM CONNECTION
SERVING DRYER.


221125 SOLAR THERMAL HEAT EXCHANGER (ALTERNATE BID)
SERVING DOMESTIC HOT WATER. REFER TO SHEET
M4.4 FOR ADDITIONAL INFORMATION. PROVIDE PIPE
BRANCHES WITH SHUTOFF VALVES (BASE-BID).


221126 PROVIDE 3/4" CW / HW PIPE AS SOFT COPPER TUBING
IN 4" CONDUIT LOCATED BELOW FLOOR OVER TO
FIXTURE (S). CONDUIT TO BE CAPPED 12" ABOVE
CHASE FLOOR AND BENEATH FIXTURE (S). PROVIDE
CONDUIT WITH LONG RADIUS ELBOW.


221127 3/4" GAS (144 CFH) SERVING CONVECTION OVEN.
REFER TO FOOD SERVICE DRAWINGS.


NOT EVERY KEYNOTE IS APPLICABLE TO EVERY SHEET
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PLUMBING FIXTURE SCHEDULE


TAG FIXTURE DESCRIPTION BASIS OF DESIGN SAN/WASTE VENT
COLD


WATER
HOT


WATER REMARKS
HS-1 SINK REFER TO KITCHEN DRAWINGS FOR DESCRIPTION. 1-1/2" 1-1/4" 1/2" 1/2" -


IMB-1 ICE MACHINE BOX 1/2" INLET, 1/4" OUTLET, COMPRESSION ANGLE VALVE, HOT DIPPED GALVANIZED STEEL
HOUSING.


GUY GRAY MODEL BIM875 - - 1/2'' -


L-1 LAVATORY BOWL - WALL VITREOUS CHINA, CONCEALED ARM SUPPORTS. ■ FAUCET - 0.5 GPM,
HARDWIRED-POWERED DECK MOUNTED INTEGRAL BASE, FILTERED SELONOID WITH
SERVICEABLE STRAINER FILTER, DURABLE CAST BRASS FLEXIBLE SUPPLY HOSES WITH 3/8"
COMPRESSION CONNECTIONS. AERATOR SUPPLIES AND STOPS - LOOSE KEY ANGLE STOPS: 3/8"
I.P.S. CHROME PLATED INLET, 3/8" O.D., FLEXIBLE STEEL RISERS, WALL ESCUTCHEON. ■ TRAP -
1-1/4"x1-1/2" CAST BRASS:  CHROME PLATED, ADJUSTABLE WITH CLEANOUT PLUG.  TUBING TO
WALL AND ESCUTCHEON.


■ BOWL - SLOAN MODEL SS-3003
■ FAUCET - SLOAN MODEL SF-2300
■ SUPPLIES AND STOPS -WOLVERINE BRASS INC.
MODEL ENCORE: T&S BRASS
■ TRAP -WOLVERINE BRASS INC. ; T&S BRASS
■ DRAINS - WOLVERINE BRASS INC. CATALOG
NO. 56096; T&S BRASS


1-1/4" 1-1/4" 1/2" 1/2" ADA COMPLIANT.
MOUNT AT HEIGHT
AS REQUIRED BY
ARCHITECTURAL
DRAWINGS.


LI-1 LINT INTERCEPTOR SOLIDS INTERCEPTOR TANK MATERIAL SHALL BE POLYETHYLENE, SHALL HAVE REMOVABLE,
CORROSION-RESISTANT FILTER BASKET, SHALL BE EQUIPPED WITH HIGH OUTLET OPTION AND
WITH A GAS TRAP. INTERCEPTOR SHALL BE FOR BELOW GRADE INSTALLATION. COVER SHALL
BE WATER AND GAS TIGHT WITH A MINIMUM 2,000 LBS. LOAD CAPACITY. PROVIDE 24" RISER
OPTION.


STRIEM MODEL: AA-XL-6 6" 3" - - PROVIDE BOLT
DOWN COVER
WITH TAMPER
PROOF SCREWS.
DEADMAN: (2) AT 20"
DIA.x12" TALL


MB-1 MOP BASIN BASIN - ONE PIECE MOLDED STONE 24"x24"x10" WITH INTEGRAL STAINLESS STEEL BODY DRAIN,
STAINLESS STEEL CAPS ON ALL CURBS, AND WALL GUARDS. ■ FAUCET - CHROME PLATED WITH
VACUUM BREAKER, INTEGRAL STOPS, ADJUSTABLE WALL BRACE, PAIL HOOK AND 3/4" HOSE
THREAD ON SPOUT. BODY INLETS 8" CENTER TO CENTER, FOUR ARM HANDLES. ■ HOSE AND
HOSE BRACKET - 30" LONG FLEXIBLE, HEAVY DUTY 5/8" RUBBER HOSE, CLOTH REINFORCED
WITH 3/4" BRASS COUPLING AT ONE END, 5" LONG BY 3" WIDE BRACKET. 18 GAUGE #302
STAINLESS STEEL WITH RUBBER GRIP.


■ BASIN - FIAT MODEL MSB-2424.
■ FAUCET - FIAT MODEL 830-AA.
■ HOSE AND HOSE BRACKET -FIAT MODEL 832-AA.


3" 1-1/2" 1/2" 1/2" -


OS-1 OIL SEPARATOR MEDIUM DENSITY POLYETHYLENE FOR BELOW GRADE INSTALLATION. SEPARATOR TO BE
FURNISHED WITH FIELD ADJUSTABLE RISER SYSTEM, BUILT-IN FLOW CONTROL, VENT
CONNECTIONS AND CLEANOUTS. SEPARATOR FLOW OF 314 GPM, LIQUID CAPACITY OF 560
GALLONS, OIL CAPACITY OF 285 GALLONS, SAND CAPACITY OF 162 GALLONS. COVERS SHALL
PROVIDE WATER / GAS TIGHT SEAL AND HAVE MAXIMUM 16,000 LBS. LOAD CAPACITY.


STRIEM MODEL: OT-500
COVER: C24-HP
RISER: SR24


4'' 3'' - - SERVING VEHICLE
SALLYPORT. SEE
DETAIL 1/P5.2.


S-1 SINK BOWL - OVERALL SINK DIMENSIONS 21.25"Lx30.25"Wx6.5". TYPE 304 STAINLESS STEEL WITH 4"
CENTER FAUCET HOLES. FULLY COATED UNDERSIDE INSULATED FOR SOUND AND
CONDENSATION. INCLUDE DRAIN. ■ FAUCET - DECK MOUNTED, CAST BRASS BODY, CHROME
PLATED, SWIVEL GOOSENECK WITH 1.5 GPM AERATOR, 4" WRIST BLADES ■ SUPPLIES AND
STOPS - LOOSE KEY ANGLE STOP, 3/8" IPS, CHROME PLATED INLET, 3/8" O.D. FLEXIBLE RISER,
WALL ESCUTCHEON. ■ TRAP -1-1/2" CAST BRASS, CHROME PLATED, ADJUSTABLE WITH
CLEANOUT PLUG, TUBING TO WALL AND ESCUTCHEON.


BOWL – JUST MANUFACTURING – MODEL – SL-2231-A-GR  ■
FAUCET – JUST MANUFACTURING – MODEL JGN-5  ■
SUPPLIES AND STOPS - WOLVERINE BRASS INC. MODEL 50666
■ TRAP - WOLVERINE BRASS INC.


1-1/2" 1-1/4" 1/2" 1/2" -


S-2 SINK BOWL - OVERALL SINK DIMENSIONS 17.25"Lx14.5"Wx6.5". TYPE 304 STAINLESS STEEL WITH 4"
CENTER FAUCET HOLES. FULLY COATED UNDERSIDE INSULATED FOR SOUND AND
CONDENSATION. INCLUDE DRAIN. ■ FAUCET - DECK MOUNTED, CAST BRASS BODY, CHROME
PLATED, SWIVEL GOOSENECK WITH 1.5 GPM AERATOR, 4" WRIST BLADES ■ SUPPLIES AND
STOPS - LOOSE KEY ANGLE STOP, 3/8" IPS, CHROME PLATED INLET, 3/8" O.D. FLEXIBLE RISER,
WALL ESCUTCHEON. ■ TRAP -1-1/2" CAST BRASS, CHROME PLATED, ADJUSTABLE WITH
CLEANOUT PLUG, TUBING TO WALL AND ESCUTCHEON.


BOWL – JUST MANUFACTURING – MODEL – SL-1815-A-GR  ■
FAUCET – JUST MANUFACTURING – MODEL JGN-5  ■
SUPPLIES AND STOPS - WOLVERINE BRASS INC. MODEL 50666
■ TRAP - WOLVERINE BRASS INC.


1-1/2" 1-1/4" 1/2" 1/2" -


S-3 SINK BOWL - 29" LONG x 18" WIDE OVERALL SINK DIMENSIONS WITH TWO (2) 12"x12" x 6.5” DEEP BOWL,
COUNTERTOP, SELF RIMMING, DROP-IN SINK. TYPE  04 STAINLESS STEEL, DEEP DRAWN, FAUCET
HOLES 4" CENTERS.  ■ FAUCET - TWO HANDLE TOP-MOUNTED KITCHEN FAUCET SHALL FEATURE
CAST BRASS CONSTRUCTION WITH ALL BRASS COUPLING NUTS, BRASS FIELD CONVERTIBLE
RIGID/SWIVEL SPOUT WITH 5" REACH, 1/4 TURN WASHERLESS CERAMIC DISC VALVE
CARTRIDGES. ■ SUPPLIES AND STOPS-LOOSE KEY ANGLE STOP, 3/8"IPS, CHROME PLATED INLET,
3/8" O.D. FLEXIBLE RISER, WALL ESCUTCHEON.


BOWL - JUST MANUFACTURING - MODEL DLF-ADA-1829-A-GR ■
FAUCET - AMERICAN
STANDARD MODEL 6405.171. ■
SUPPLES AND STOPS -WOLVERINE
BRASS INC. MODEL
ENCORE


1-1/2" 1-1/4" 1/2" 1/2" -


SH-1 SECURITY SHOWER
(PREFAB CELL)


36"x36" SECURITY SHOWER WITH P-TRAP INTEGRAL TO SHOWER BASIN. NON-ADJUSTABLE
SHOWER HEAD (2.0 GPM) TO BE LOCATED ON CEILING OF SHOWER.


■SHOWER HEAD - WILLOUGHBY MODEL CMSH
■ SHOWER CONTROLS - WILLOUGHBY
E1L1-PZPB-2.0-WMSII-TF24H


2" 1-1/4" - 3/4" TEMPERED WATER
CONNECTION @
105°F.
PROVIDED BY
PREFABRICATED
STEEL CELL
MANUFACTURER.


SH-2 SECURITY SHOWER
(PREFAB CELL)


36"x36" SECURITY ADA SHOWER. NON-ADJUSTABLE SHOWER HEAD (2.0 GPM) TO BE LOCATED
ON CEILING OF SHOWER. PROVIDE ADDITIONAL FIXED, ANTI-LIGATURE SHOWER HEAD (2.0 GPM)
ON WALL AT 48" A.F.F. EACH SHOWER HEAD WILL HAVE DEDICATED ELECTRONIC PUSHBUTTON.


■SHOWER HEAD - WILLOUGHBY MODEL CMSH (CEILING) &
CSH (WALL MOUNTED)
■ SHOWER CONTROLS - WILLOUGHBY
E1L1-PZPB-2.0-WMSII-TF24H


2" 1-1/4" - 3/4" ADA COMPLIANT.
TEMPERED WATER
CONNECTION @
105°F.
PROVIDED BY
PREFABRICATED
STEEL CELL
MANUFACTURER.


SH-3 SECURITY SHOWER
(ADA - FRONT
ACCESS)


ONE FRONT MOUNTED SHOWER HEAD AND THE SECOND HEAD SHALL BE MOUNTED ON THE
CEILING.  SHOWER HEADS AND VALVE PUSH BUTTON FACE PLATES SHALL BE FABRICATED
FROM 14 GAUGE, TYPE 304 STAINLESS STEEL WITH EXPOSED STAINLESS SURFACES POLISHED
TO A #4 SATIN FINISH. 10"L x 10"H x 5"D RECESSED SOAP DISH.


WALL SHOWER HEAD - WILLOUGHBY MODEL
WBIS-FA-E1L1-PZPB-2.0-WMSII-CSH-TF24H
CEILING SHOWER HEAD - WILLOUGHBY MODEL - CMSH
SOAP DISH WILLOUGHBY MODEL - RD10105


2" 1-1/4" - 3/4'' TEMPERED WATER
CONNECTION @
105°F.
LOCATE TOP OF
SOAP DISH 44'' A.F.F.


SH-4 SECURITY SHOWER
(FRONT ACCESS)


CEILING MOUNTED SHOWER HEAD WITH ELECTRONIC PUSH BUTTON CONTROLS CONNECTED
TO WATER MANAGEMENT SYSTEM. INCLUDE 10"L x 10"H x 5"D RECESSED SOAP DISH. 2.0 GPM
SHOWER HEAD. SEE ARCHITECTURAL DRAWINGS FOR SHOWER ENCLOSURE.


SHOWER HEAD - WILLOUGHBY MODEL - CMSH
SHOWER CONTROLS - WILLOUGHBY MODEL
E1L1-PZPB-2.0-WMSII-RD-TF24H
SHOWER DISH - WILLOUGHBY MODEL RD10105


2" 1-1/4" - 3/4" TEMPERED WATER
CONNECTION @
105°F.
LOCATE TOP OF
SOAP DISH 44" A.F.F.


TD-1 TRENCH DRAIN
(WASH MACHINE
DISCHARGE)


POLYESTER FIBER REINFORCED POLYMER CONCRETE TRENCH DRAIN WITH 24 INCH CLEAR
OPEN THROAT AND SMOOTH INTERIOR FINISH. SECTIONS SHALL BE STRAIGHT AND 96" LONG.
TRENCH BODY TO HAVE LESS THAN 0.35% WATER ABSORPTION AND BE RESISTANT TO DILUTE
ACIDS AND ALKALIS PER ASTM C267.  GRATING SHALL BE MEDIUM DUTY, ADA COMPLIANT
FIBERGLASS GRATE FABRICATED FROM POLYESTER RESIN AND HAVE ANTI SLIP GRIT WITH
MINIMUM LOAD RATING OF DIN CLASS A. TRENCH WITH 2% SLOPE.


DURATRENCH MODEL:
DTPF24-26HC48FG-MDGS15ZSA-GLWCB24-NSR-6e
11 FOOT OVERALL LENGTH, -24" SHALLOW DEPTH WITH 2%
SLOPE


6" - - - INSTALL PER
MANUFACTURER
REQUIREMENTS.


TD-2 TRENCH DRAIN
(LAUNDRY)


POLYESTER FIBER REINFORCED POLYMER CONCRETE TRENCH DRAIN WITH 4 INCH CLEAR
OPEN THROAT AND HAVE A ROUND BOTTOM WITH SMOOTH INTERIOR FINISH. SECTIONS SHALL
BE STRAIGHT AND 96" LONG. TRENCH BODY TO HAVE LESS THAN 0.35% WATER ABSORPTION
AND BE RESISTANT TO DILUTE ACIDS AND ALKALIS PER ASTM C267.  GRATING SHALL BE HEAVY
DUTY HEEL PROOF AND ADA COMPLIANT LONGITUDINALLY SLOTTED GRATE MADE OF GRADE
A36 STEEL WITH A HOT DIPPED GALVANIZED FINISH PER ASTM A-123 WITH A MINIMUM LOAD
RATING OF DIN CLASS D. GRATES SHALL BE SECURELY LOCKED TO FRAME WITH VANDAL
RESISTANT STAINLESS STEEL BOLT AND LOCKING TOGGLE MECHANISM. TRENCH WITH 0.5%
SLOPE.


DURATRENCH MODEL:
DTPF4-05CF24GSE-HDGS08ZSA-GLVR4-NSR-3B
10 FOOT OVERALL LENGTH.


3" - - - INSTALL PER
MANUFACTURER
REQUIREMENTS.


TD-3 TRENCH DRAIN
(SALLYPORT)


POLYESTER FIBER REINFORCED POLYMER CONCRETE TRENCH DRAIN WITH 6 INCH CLEAR
OPEN THROAT AND HAVE A ROUND BOTTOM WITH SMOOTH INTERIOR FINISH. SECTIONS SHALL
BE STRAIGHT AND 96" LONG. TRENCH BODY TO HAVE LESS THAN 0.35% WATER ABSORPTION,
SHALL BE FROST PROOF, SALT PROOF, AND BE RESISTANT TO DILUTE ACIDS AND ALKALIS PER
ASTM C267.  GRATING SHALL BE HEAVY DUTY HEEL PROOF AND ADA COMPLIANT
LONGITUDINALLY SLOTTED GRATE MADE OF GRADE 65-45-18 CAST DUCTILE IRON PER ASTM A
536-84 AND SHALL BE E-COATED BLACK AND A MINIMUM LOAD RATING OF CLASS D. GRATES
SHALL BE SECURELY LOCKED TO FRAME WITH VANDAL RESISTANT STAINLESS STEEL BOLT AND
LOCKING TOGGLE MECHANISM. SEE CB-1 FOR CATCH BASIN DESCRIPTION. TRENCH WITH 0.5%
SLOPE.


DURATRENCH MODEL:
DTPF6-08C24DI-HDBP15ZSA-GLVR6-NSR-SB6


4'' - - - INSTALL PER
MANUFACTURER
REQUIREMENTS.


TD-4 TRENCH DRAIN
(SECURITY, TRAP
SEAL)


POLYESTER FIBER REINFORCED POLYMER CONCRETE TRENCH DRAIN WITH 4 INCH CLEAR
OPEN THROAT AND HAVE A ROUND BOTTOM WITH SMOOTH INTERIOR FINISH. TRENCH BODY TO
HAVE LESS THAN 0.35% WATER ABSORPTION AND BE RESISTANT TO DILUTE ACIDS AND
ALKALIS PER ASTM C267.  GRATING SHALL BE HEEL PROOF AND ADA COMPLIANT 12 GAUGE
TYPE 304 STAINLESS STEEL PERFORATED GRATE. PERFORATIONS SHALL BE NO MORE THAN
1/4". GRATE SHALL HAVE MINIMUM LOAD RATING OF DIN CLASS A. GRATES SHALL BE SECURELY
LOCKED TO FRAME WITH VANDAL RESISTANT STAINLESS STEEL BOLT AND LOCKING TOGGLE
MECHANISM. GRATES SHALL BE ONE PIECE, FULL LENGTH WITH VANDAL RESISTANT STAINLESS
STEEL LOCKDOWNS TO NOT EXCEED 24” ON CENTER ROVIDE ASSE 1072 TRAP PROTECTION
DEVICE. TRENCH WITH 0.5% SLOPE.


DURATRENCH MODEL:
DTPF4-05AS24SSE-MDSS08ZSA-GLWCB4-NSR-2B
40 INCH OVERALL LENGTH. FIXTURE TO BE CENTERED ON
DOOR.


2" - - - INSTALL PER
MANUFACTURER
REQUIREMENTS.
PROVIDE WITH
TRAP PROTECTION
DEVICE SIMILAR TO
SURESEAL.


UR-1 URINAL BOWL - VITREOUS CHINA, WHITE, WASHOUT FLUSH ACTION, ELONGATED, WALL HUNG, 2 WALL
HANGER, EXTENDED SIDE, LOW WATER CONSUMPTION (0.125 GPF). MEETS ANSI FLUSH
REQUIREMENTS. 3/4" INLET, TOP SPUD.  ■  FLUSH VALVE - EXPOSED SENSORED OPERATED
HARDWIRED. CAST BRASS VALVE BODY AND METAL COVER WITH CHROME FINISH, VANDAL
RESISTANT STOP CAP, ANGLE STOP WITH BACK-FLOW PROTECTION AND VACUUM BREAKER.
LOWER WATER CONSUMPTION (0.125 GPF). LINE POWERED WITH 6VAC STEP DOWN
TRANSFORMER.  ■ CARRIER - BOLTED TYPE URINAL FITTING, ADJUSTABLE SHORT FOOT WITH
BEARING PLATE.


■BOWL - SLOAN MODEL SU-1009
■FLUSH VALVE - SLOAN ECOS 186
■CARRIER - MIFAB, SMITH, OR ZURN.


2" 1-1/4" 3/4" - ADA COMPLIANT
HEIGHT WHERE
REQUIRED. REFER
TO
ARCHITECTURAL
ELEVATIONS.


US-1 UTILITY SINK FLOOR MOUNTED, ONE PIECE 20"x24"x34" WITH 14" DEEP BOWL, MOLDED CONSTRUCTION
USING STRUCTURAL THERMOPLASTICS WITH MATCHED METAL MOLDS. TUB TO INCLUDE
INTEGRALLY MOLDED DRAIN, 1-1/2" P-TRAP WITH 12" TAILPIECE, 6" SWING SPOUT FAUCET WITH
AERATOR AND HOSE END.


MUSTEE MODEL 19CFT 1-1/2" 1-1/4" 3/4" 3/4" -


WB-1 WALL BOX 1/2" INLET, 1/4" OUTLET, COMPRESSION ANGLE VALVE, HOT DIPPED GALVANIZED STEEL
HOUSING.


GUY GRAY MODEL BIM875 - - 1/2'' -


WC-1 WATER CLOSET BOWL - VITREOUS CHINA, WHITE, ELONGATED, SIPHON JET, FLOOR MOUNT, FLOOR OUTLET,
1-1/2" TOP SPUD, LOW WATER CONSUMPTION (1.6 GPF/6.0 LPF).  ■  FLUSH VALVE - EXPOSED,
SENSOR OPERATED HARDWIRED, DUAL-FLUSH FLUSH VALVE. DIAPHRAGM TYPE, CHROME
PLATED, 1-1/2" TOP SPUD, ASSE 1037 COMPLIANT. (1.6 GPM). LINE POWERED WITH 6 VAC STEP
DOWN TRANFORMER.  ■  SEAT - WHITE HIGH IMPACT, EXTRA HEAVY SOLID PLASTIC, OPEN
FRONT, ELONGATED, CHEMICAL RESISTANT. (LESS COVER), MODEL-IN SURFACE CHECK AND
STAINLESS STEEL HINGE POSTS.


■BOWL - SLOAN MODEL: ST-2009
■FLUSH VALVE - SLOAN MODEL: 111 SFSM-1.6
■SEAT - BEMIS, CHURCH, OR EQUIVALENT


4" 2" 1" -


WC-2 WATER CLOSET BOWL - VITREOUS CHINA, WHITE, ELONGATED, SIPHON JET, FLOOR MOUNT, FLOOR OUTLET,
1-1/2" TOP SPUD, LOW WATER CONSUMPTION (1.6 GPF/6.0 LPF).  ■  FLUSH VALVE - EXPOSED,
SENSOR OPERATED HARDWIRED, DUAL-FLUSH FLUSH VALVE. DIAPHRAGM TYPE, CHROME
PLATED, 1-1/2" TOP SPUD, ASSE 1037 COMPLIANT. (1.6 GPM). LINE POWERED WITH 6 VAC STEP
DOWN TRANFORMER.  ■  SEAT - WHITE HIGH IMPACT, EXTRA HEAVY SOLID PLASTIC, OPEN
FRONT, ELONGATED, CHEMICAL RESISTANT. (LESS COVER), MODEL-IN SURFACE CHECK AND
STAINLESS STEEL HINGE POSTS.


■BOWL - SLOAN MODEL: ST-2009
■FLUSH VALVE - SLOAN MODEL: ECOS 111
■SEAT - BEMIS, CHURCH, OR EQUIVALENT


4" 2" 1" - ADA COMPLIANT


WCO-1 WALL CLEANOUT DURA-COATED CAST IRON BODY, GAS AND WATERTIGHT ABS TAPERED THREAD PLUG, AND
ROUND, SMOOTH STAINLESS STEEL ACCESS COVER WITH SECURING SCREW. PROVIDE
VANDAL-PROOF SECURED TOP.


ZURN MODEL:
Z1441-Z-VP


MATCH PIPE SIZE


WMB-1 WASHING MACHINE
SUPPLY/DRAIN BOX


16-GAUGE STEEL WITH EPOXY FINISH, VANDAL PROOF SCREWS, MIP OR SWEAT CONNECTIONS
AND DRAIN FITTINGS RECESSED.


GUY GREY MODEL NO. BB 200TS; OATEY 2" 1-1/4" 1/2" 1/2" COORDINATE
HEIGHT TO BE
ABOVE NEARBY
COUNTERTOP.
REFER TO
ARCHITECTURAL
DRAWINGS.


PLUMBING FIXTURE SCHEDULE


TAG FIXTURE DESCRIPTION BASIS OF DESIGN SAN/WASTE VENT
COLD


WATER
HOT


WATER REMARKS
CB-1 CATCH BASIN


(SALLYPORT)
POLYESTER FIBER REINFORCED POLYMER CONCRETE CATCH BASIN WITH 6 INCH CLEAR OPEN
THROAT AND FLAT BOTTOM, 24" IN LENGTH. BASIN BODY TO HAVE LESS THAN 0.35% WATER
ABSORPTION, SHALL BE FROST PROOF, SALT PROOF, AND BE RESISTANT TO DILUTE ACIDS AND
ALKALIS PER ASTM C267. PROVIDE REMOVABLE 6 INCH SEDIMENT BUCKET. GRATING SHALL BE
HEAVY DUTY HEEL PROOF AND ADA COMPLIANT LONGITUDINALLY SLOTTED GRATE MADE OF
GRADE 65-45-18 CAST DUCTILE IRON PER ASTM A 536-84 AND SHALL BE E-COATED BLACK AND A
MINIMUM LOAD RATING OF CLASS D. GRATES SHALL BE SECURELY LOCKED TO FRAME WITH
VANDAL RESISTANT STAINLESS STEEL BOLT AND LOCKING TOGGLE MECHANISM. SEE TD-3 FOR
CATCH BASIS DESCRIPTION.


DURATRENCH MODEL:
DTCBPF6-08CBHDBP


4" - - - -


CU-1 COMBINATION UNIT
(CENTER)
(PREFAB CELL)


15" WIDE FIXTURE SHALL BE FABRICATED FROM 14 GAUGE, TYPE 304 STAINLESS STEEL. THE
CONSTRUCTION SHALL BE ALL WELDED WITH EXPOSED STAINLESS STEEL SURFACES POLISHED
TO A #4 SATIN FINISH. ■ STANDARD TOILET SHALL INCLUDE: ELONGATED TOILET BOWL WITH
CONTOURED SEAT, INTEGRAL CREVICE FREE SELF DRAINING FLUSHING RIM WITH POSITIVE
AFTERFILL AND FULLY ENCLOSED 2-1/2"O.D. TRAP WHICH SHALL MAINTAIN A MINIMUM 2" SEAL
AND PASS A 2" BALL. TOILET SHALL BE BLOWOUT TYPE WHICH REQUIRES 35 PSI MINIMUM
FLUSHING PRESSURE. 1.28 GPF ■ STANDARD LAVATORY SHALL INCLUDE: OVAL SHAPED BOWL
12-3/4"x8-1/4"x5" DEEP, STAINLESS STEEL FILLER/BUBBLER, FAST DRAIN WITH AIR VENT, ELBOW
WASTE (1-1/2" FIP) AND SELF DRAINING SOAP DISH. 0.5 GPM WITH DEFAULT OPERATION
DURATION SET TO 12 SECONDS ■ ACCESSORIES: ON FLOOR MOUNTING, LIGATURE RESISTANT
BUBBLER/FILLER, PUSH BUTTONS, AND TOILET SKIRT, LAVATORY OVERFLOW, MANUAL RESET
TOILET OVERFLOW PREVENTER, AND RECESSED TISSUE HOLDER. UNIT SHALL BE COMPATIBLE
WITH ELECTRONIC WATER MANAGEMENT SYSEM.


WILLOUGHBY MODEL:
ECW-1546-C-ON-BPH-1.28-E1L2-PZPB-WMSII-EB-OV-LW1-S
LOW-TWE-PCB4-TWC4C-ET4-EFVP-FVT-RTH-TF24H-WS-SK


4" 2" 1/2" 1/2" PROVIDED BY
PREFABRICATED
STEEL CELL
MANUFACTURER.
TISSUE HOLDER TO
BE LOCATED
FACING DOOR
OPENING OF CELL.


CU-2 COMBINATION UNIT
(LEFT / RIGHT)
(PREFAB CELL)


48" WIDE FIXTURE SHALL BE FABRICATED FROM 14 GAUGE, TYPE 304 STAINLESS STEEL. UNIT
SHALL INCLUDE A GRAB BARS AND MODIFIED WITHECABINET EXTENSION AND CLOSURE PLATE
FOR GRAB BAR. THE CONSTRUCTION SHALL BE ALL WELDED WITH EXPOSED STAINLESS STEEL
SURFACES POLISHED TO A #4 SATIN FINISH. VERIFY ORIENTATION WITH PLANS. ■ STANDARD
TOILET SHALL INCLUDE: ELONGATED TOILET BOWL WITH CONTOURED SEAT, INTEGRAL CREVICE
FREE SELF DRAINING FLUSHING RIM WITH POSITIVE AFTERFILL AND FULLY ENCLOSED 2-1/2"O.D.
TRAP WHICH SHALL MAINTAIN A MINIMUM 2" SEAL AND PASS A 2" BALL. TOILET SHALL BE
BLOWOUT TYPE WHICH REQUIRES 35 PSI MINIMUM FLUSHING PRESSURE. 1.28 GPF ■ STANDARD
LAVATORY SHALL INCLUDE: OVAL SHAPED BOWL 13"x9.5"x6" DEEP, STAINLESS STEEL
FILLER/BUBBLER, FAST DRAIN WITH AIR VENT, ELBOW WASTE (1-1/2" FIP) AND SELF DRAINING
SOAP DISH. 0.5 GPM WITH DEFAULT OPERATION DURATION SET TO 12 SECONDS ■
ACCESSORIES: ON FLOOR MOUNTING, LIGATURE RESISTANT BUBBLER/FILLER, PUSH BUTTONS,
GRAB BARS, TOILET SKIRT, LAVATORY OVERFLOW, AND MANUAL RESET TOILET OVERFLOW
PREVENTER. UNIT SHALL BE COMPATIBLE WITH ELECTRONIC WATER MANAGEMENT SYSTEM.


WILLOUGHBY MODEL:
ECW-4896-L/R-ON-DMPH-1.28-E1L2-PZPB-WMSII-EB-OV-LW1-SL
OW-TWE-PCB4-TWC4C-ET4-EFVP-FVT-TF24H-WS


4" 2" 1/2" 1/2" ADA COMPLIANT.
PROVIDED BY
PREFABRICATED
STEEL CELL
MANUFACTURER.


CU-3 COMBINATION UNIT
(LEFT / RIGHT)


48" WIDE FIXTURE SHALL BE FABRICATED FROM 14 GAUGE, TYPE 304 STAINLESS STEEL. UNIT
SHALL INCLUDE A GRAB BARS AND MODIFIED WITH CABINET EXTENSION AND CLOSURE PLATE
FOR GRAB BAR. THE CONSTRUCTION SHALL BE ALL WELDED WITH EXPOSED STAINLESS STEEL
SURFACES POLISHED TO A #4 SATIN FINISH. VERIFY ORIENTATION WITH PLANS. ■ STANDARD
TOILET SHALL INCLUDE: ELONGATED TOILET BOWL WITH CONTOURED SEAT, INTEGRAL CREVICE
FREE SELF DRAINING FLUSHING RIM WITH POSITIVE AFTERFILL AND FULLY ENCLOSED 2-1/2"O.D.
TRAP WHICH SHALL MAINTAIN A MINIMUM 2" SEAL AND PASS A 2" BALL. TOILET SHALL BE
BLOWOUT TYPE WHICH REQUIRES 35 PSI MINIMUM FLUSHING PRESSURE. 1.28 GPF ■ STANDARD
LAVATORY SHALL INCLUDE: OVAL SHAPED BOWL 13"x9.5"x6" DEEP, STAINLESS STEEL
FILLER/BUBBLER, FAST DRAIN WITH AIR VENT, ELBOW WASTE (1-1/2" FIP) AND SELF DRAINING
SOAP DISH. 0.5 GPM WITH DEFAULT OPERATION DURATION SET TO 12 SECONDS ■
ACCESSORIES: ON FLOOR MOUNTING, LIGATURE RESISTANT BUBBLER/FILLER, PUSH BUTTONS,
GRAB BARS, TOILET SKIRT, LAVATORY OVERFLOW, AND MANUAL RESET TOILET OVERFLOW
PREVENTER. UNIT SHALL BE COMPATIBLE WITH ELECTRONIC WATER MANAGEMENT SYSTEM.


WILLOUGHBY MODEL:
ECW-4896-L/R-ON-DMPH-1.28-E1L2-PZPB-WMSII-EB-OV-LW1-SL
OW-TWE-PCB4-TWC4C-ET4-EFVP-FVT-TF24H-WS


4" 2" 1/2" 1/2" ADA COMPLIANT.


CU-4 COMBINATION UNIT
(LEFT / RIGHT)
(PREFAB CELL)


15" WIDE FIXTURE SHALL BE FABRICATED FROM 14 GAUGE, TYPE 304 STAINLESS STEEL. THE
CONSTRUCTION SHALL BE ALL WELDED WITH EXPOSED STAINLESS STEEL SURFACES POLISHED
TO A #4 SATIN FINISH. ■ STANDARD TOILET SHALL INCLUDE: ELONGATED TOILET BOWL WITH
CONTOURED SEAT, INTEGRAL CREVICE FREE SELF DRAINING FLUSHING RIM WITH POSITIVE
AFTERFILL AND FULLY ENCLOSED 2-1/2"O.D. TRAP WHICH SHALL MAINTAIN A MINIMUM 2" SEAL
AND PASS A 2" BALL. TOILET SHALL BE BLOWOUT TYPE WHICH REQUIRES 35 PSI MINIMUM
FLUSHING PRESSURE. 1.28 GPF ■ STANDARD LAVATORY SHALL INCLUDE: OVAL SHAPED BOWL
12-3/4"x8-1/4"x5" DEEP, STAINLESS STEEL FILLER/BUBBLER, FAST DRAIN WITH AIR VENT, ELBOW
WASTE (1-1/2" FIP) AND SELF DRAINING SOAP DISH. 0.5 GPM WITH DEFAULT OPERATION
DURATION SET TO 12 SECONDS ■ ACCESSORIES: ON FLOOR MOUNTING, LIGATURE RESISTANT
BUBBLER/FILLER, PUSH BUTTONS, AND TOILET SKIRT, LAVATORY OVERFLOW, MANUAL RESET
TOILET OVERFLOW PREVENTER, AND RECESSED TISSUE HOLDER. UNIT SHALL BE COMPATIBLE
WITH ELECTRONIC WATER MANAGEMENT SYSTM.


WILLOUGHBY MODEL:
ECW-1546-L/R-ON-BPH-1.28-E1L2-PZPB-WMSII-EB-OV-LW1-SLO
W-TWE-PCB4-TWC4C-ET4-EFVP-FVT-RTH-TF24H-WS-SK


4" 2" 1/2" 1/2" PROVIDED BY
PREFABRICATED
STEEL CELL
MANUFACTURER.
TISSUE HOLDER TO
BE LOCATED
FACING DOOR
OPENING OF CELL.


CU-5 COMBINATION UNIT
(LEFT/RIGHT)
(PREFAB CELL)


15" WIDE FIXTURE SHALL BE FABRICATED FROM 14 GAUGE, TYPE 304 STAINLESS STEEL. UNIT
SHALL INCLUDE A GRAB BARS AND MODIFIED WITH CABINET EXTENSION AND CLOSURE PLATE
FOR GRAB BAR. THE CONSTRUCTION SHALL BE ALL WELDED WITH EXPOSED STAINLESS STEEL
SURFACES POLISHED TO A #4 SATIN FINISH. VERIFY ORIENTATION WITH PLANS. ■ STANDARD
TOILET SHALL INCLUDE: ELONGATED TOILET BOWL WITH CONTOURED SEAT, INTEGRAL CREVICE
FREE SELF DRAINING FLUSHING RIM WITH POSITIVE AFTERFILL AND FULLY ENCLOSED 2-1/2"O.D.
TRAP WHICH SHALL MAINTAIN A MINIMUM 2" SEAL AND PASS A 2" BALL. TOILET SHALL BE
BLOWOUT TYPE WHICH REQUIRES 35 PSI MINIMUM FLUSHING PRESSURE. 1.28 GPF ■ STANDARD
LAVATORY SHALL INCLUDE: OVAL SHAPED BOWL 12-3/4"x8-1/4"x5'' DEEP, STAINLESS STEEL
FILLER/BUBBLER, FAST DRAIN WITH AIR VENT, ELBOW WASTE (1-1/2" FIP) AND SELF DRAINING
SOAP DISH. 0.5 GPM WITH DEFAULT OPERATION DURATION SET TO 12 SECONDS ■
ACCESSORIES: ON FLOOR MOUNTING, LIGATURE RESISTANT BUBBLER/FILLER, PUSH BUTTONS,
GRAB BARS, AND TOILET SKIRT, LAVATORY OVERFLOW, MANUAL RESET TOILET OVERFLOW
PREVENTER, AND SINGLE TOWEL HOOK. FIXTURE TO BE COMPATIBLE WITH ELECTRONIC WATER
MANAGEMENT SYSTEM.


WILLOUGHBY MODEL:
ECW-1545-L/R-ON-DMPH-1.28-E1L2-PZPB-WMSII-PT-OV-LW2-SL
OW-TWE-COHB4-TWC4C-ET4-EFVP-FVT-TF24H-WS-SK-LVCP


4'' 2'' 1/2'' 1/2'' ADA COMPLIANT.
PROVIDED BY
PREFABRICATED
STEEL CELL
MANUFACTURER.


CU-6 COMBINATION UNIT
(CENTER)


15'' WIDE FIXTURE SHALL BE FABRICATED FROM 14 GAUGE TYPE 304 STAINLESS STEEL. THE
CONSTRUCTION SHALL BE ALL WELDED WITH EXPOSED STAINLESS STEEL SURFACES POLISHED
TO A #4 SATIN FINISH. ■ STANDARD TOILET SHALL INCLUDE: ELONGATED TOILET BOWL WITH
CONTOURED SEAT, INTEGRAL CREVICE FREE SELF DRAINING FLUSHING RIM WITH POSITIVE
AFTERFILL AND FULLY ENCLOSED 2-1/2'' O.D. TRAP WHICH SHALL MAINTAIN A MINIMUM 2'' SEAL
AND PASS A 2'' BALL. TOILET SHALL BE BLOWOUT TYPE WHICH REQUIRES 35 PSI MINIMUM
FLUSHING PRESSURE. 1.28 GPF ■ STANDARD LAVATORY SHALL INCLUDE: OVAL SHAPED BOWL
13''x9-1/2''x5-1/2'' DEEP, STAINLESS STEEL FILLER/BUBBLER, FAST DRAIN WITH AIR VENT, ELBOW
WASTE (1-1/2'' FIP) AND SELF DRAINING SOAP DISH 0.5 GPM WITH DEFAULT OPERATION
DURATION SET TO 12 SECONDS ■ ACCESSORIES: ON FLOOR MOUNTING, LIGATURE RESISTANT
BUBBLER/FILLER, PUSH BUTTONS, TOILET SKIRT, LAVATORY OVERFLOW, MANUAL RESET TOILET
OVERFLOW PREVENTER, AND RECESSED TISSUE HOLDER. UNIT SHALL BE COMPATIBLE WITH
ELECTRONIC WATER MANAGEMENT SYSTEM.


WILLOUGHBY MODEL:
ECW-1546-L/R-ON-BPH-1.28-E1L2-PZPB-WMSII-PT-OV-LW2-SLO
W-TWE-COHB4-TWC4C-ET4-EFVP-FVT-RTH-TF24H-WS-SK


4'' 2'' 1/2'' 1/2''


DT-1 DETOX TOILET FIXTURE SHALL BE FABRICATED FROM 14 GAUGE, TYPE 304 STAINLESS STEEL. THE
CONSTRUCTION SHALL BE ALL WELDED WITH EXPOSED STAINLESS STEEL SURFACES
POLISHED TO A #4 SATIN FINISH WITH THE EXCEPTION OF THE BOWL, WHICH SHALL HAVE A
GLASS BLAST FINISH. STANDARD EQUIPMENT SHALL INCLUDE: 14" ROUND BOWL, 2" TOP BAND,
REMOVABLE 7 GA. STAINLESS STEEL TOP GRATE WITH SECURITY SCREWS FOR ACCESS TO
BOWL INTERIOR. BLOWOUT TYPE REQUIRING 25 PSI MINIMUM FLUSHING PRESSURE. TRAP
SHALL BE INCLUDED, 3-1/2" SEAL AND PASS 2-5/8" BALL. THE INTEGRAL FLUSH VALVE SHALL BE
NON-HOLD OPEN TYPE. ACCESS PANEL COVER SHALL BE MOUNTED TO THE WALL BOX WITH
SECURITY SCREWS. THE WALL BOX AND WALL BRACKETS SHALL BE FABRICATED FROM 20
GAUGE GALVANIZED STEEL.


WILLOUGHBY MODEL:
■ FD-1400-WF-1.6-RFVB
■ CONTROLLER - WUFC-4400 WITH TF24 TRANSFORMER


3" 1-1/2" 1" -


EEW/S-1 EMERGENCY
EYEWASH/SHOWER


COMBINATION SHOWER AND EYE/FACE WASH - STAINLESS STEEL 11" ROUND BOWL, EYE/FACE
WASH HEAD SHALL HAVE INVERTED DIRECTIONAL LAMINAR FLOW WHICH ACHIEVES ZERO
VERTICAL VELOCITY SUPPLIED BY AN INTEGRAL FLOW CONTROL, HYDRODYNAMIC DESIGNED
ABS PLASTIC SHOWERHEAD WITH FLOW CONTROL, CHROME-PLATED BRASS STAY-OPEN BALL
VALVE EQUIPPED WITH STAINLESS STEEL BALL AND STEM, AND CHROME-PLATED BRASS IN-LINE
50x50 MESH WATER STRAINER, SCHEDULE 40 HOT-DIPPED GALVANIZED STEEL PIPE AND
FITTINGS, POWDER COATED CAST IRON 9" DIAMETER FLOOR FLANGE, SELF ADHESIVE HIGH
VISIBILITY SAFETY GREEN AND BRIGHT YELLOW STRIPES, UNIVERSAL SIGN, AND 1-1/4" IPS
SUPPLY. ■ TEMPERED WATER BLENDING SYSTEM: THERMOSTATIC MIXING VALVE,
PARAFFIN-FILLED THERMOSTATIC ELEMENT, MODULAR BRASS DESIGN WITH A ONE-PIECE
CASTING, INTERNAL CHECK STOPS, OVERSIZED VALVE SEATS, LIME AND CALCIUM RESISTANT
COMPONENTS. PRESSURE DROP OF 2 PSI @ 20 GPM.


COMBINATION SHOWER, EYE/FACE WASH - HAWS MODEL
8300-8309, BRADLEY, OR EQUIVALENT.


■ TEMPERED WATER BLENDING SYSTEM - HAWS MODEL
9202E OR EQUIVALENT


- - 1-1/4" 1-1/4" PROVIDE TAP ON
OUTLET PIPE OF
TEMPERATURE
BLENDING SYSTEM
FOR TEMPERATURE
SENSOR


EWC-1 ELECTRIC WATER
COOLER
(W/ BOTTLE FILLER)


BI-LEVEL ELECTRIC WATER COOLER WITH BOTTLE FILLING STATION. UNIT SHALL DELIVER 8
GPH OF 50-DEG F DRINKING WATER AT 90-DEG F AMBIENT AND 80 DEG-F INLET WATER. UNITS
SHALL HAVE PUSHBAR ACTIVATION. BOTTLE FILLING UNIT SHALL INCLUDE AN ELECTRONIC
SENSOR FOR TOUCHLESS ACTIVATION WITH AUTO 20-SECOND SHUT-OFF TIMER. BOTTLE
FILLER SHALL PROVIDE 1.1 GPM FLOW RATE WITH LAMINAR FLOW TO MINIMIZE SPLASHING.
INCLUDE 3000-GALLON CAPACITY FILTER CERTIFIED TO NSF/ANSI 42 AND 53 WITH VISUAL
MONITOR TO INDICATE WHEN REPLACEMENT IS NECESSARY. INCLUDE INTEGRATED SILVER ION
ANTI-MICROBIAL PROTECTION IN KEY AREAS AND LEAD-FREE DESIGN. ELECTRICAL REQ'S: 115V,
370 W, 5 F.L.A.


ELKAY MODEL:
LZSTL8WSVRSK


1-1/2" 1-1/4" 1/2" - ADA COMPLIANT


FCO-1 FLOOR CLEANOUT ADJUSTABLE LEVELING FLOOR CLEANOUT, DURA-COATED CAST IRON BODY WITH GAS AND
WATERTIGHT ABS TAPERED THREAD PLUG AND ROUND SCORIATED SECURED LIGHT-DUTY TOP
WITH ADDITIONAL LEVELING ADJUSTMENT TO FINISHED FLOOR. PROVIDE SECURITY
FASTENERS IN SECURE AREAS.


ZURN MODEL:
Z1400-BZ-ZS-VP


- - - - MATCH PIPE SIZE.


FD-1 FLOOR DRAIN
(TRAP PRIMER,
DEEP SEAL TRAP)


LACQUERED CAST IRON FLOOR DRAIN WITH 5"' ROUND POLISHED NICKEL BRONZE TOP,
ADJUSTABLE STRAINER, AND DEEP SUMP BODY COMPLETE WITH SEDIMENT BUCKET. PROVIDE
DEEP SEAL TRAP WITH 1/2" TRAP PRIMER CONNECTION. PROVIDE SECURITY SCRWS IF USED IN
INMATE AREA.


ZURN MODEL:
Z415B-2-ZN-P-Y
WITH MODEL: Z-1000-P DEEP SEAL TRAP


- - - - MATCH PIPE SIZE. ■
PROVIDE WITH
TRAP PROTECTION
DEVICE SIMILAR
TO SURESEAL.


FD-2 FLOOR DRAIN
(SECURITY SHOWER)


LACQUERED CAST IRON FLOOR DRAIN WITH 5"' ROUND POLISHED NICKEL BRONZE TOP,
ADJUSTABLE STRAINER, AND DEEP SUMP BODY COMPLETE WITH SEDIMENT BUCKET.  PROVIDE
SECURITY SCREWS FOR USE IN CORRECTIONAL FACILITY.


ZURN MODEL:
Z415B-2-ZN-VP-Y


2" 1-1/4" - - -


FD-3 FLOOR DRAIN
(SECURITY,
TRAP SEAL)


LACQUERED CAST IRON HEAVY DUTY FLOOR DRAIN WITH 5"' ROUND STAINLESS STEEL,
ADJUSTABLE STRAINER, AND DEEP SUMP BODY COMPLETE WITH SEDIMENT BUCKET. PROVIDE
ASSE 1072 TRAP PROTECTION DEVICE. PROVIDE SECURITY SCREWS FOR USE IN
CORRECTIONAL FACILITY.


ZURN MODEL:
Z415B-4-ZN-VP-Y


4" 2" - - PROVIDE WITH
TRAP PROTECTION
DEVICE SIMILAR TO
SURESEAL.


FD-4 FLOOR DRAIN
(TRAP SEAL)


LACQUERED CAST IRON FLOOR DRAIN WITH 5" ROUND POLISHED NICKEL BRONZE TOP,
ADJUSTABLE STRAINER, AND DEEP SUMP BODY COMPLETE WITH SEDIMENT BUCKET. PROVIDE
ASSE 1072 TRAP PROTECTION DEVICE.


ZURN MODEL:
Z415B-2,3,4-ZN-Y


- - - - MATCH PIPE SIZE. ■
PROVIDE WITH
TRAP PROTECTION
DEVICE SIMILAR TO
SURESEAL.


FD-5 FLOOR DRAIN
(FUNNEL,
TRAP PRIMER,
DEEP SEAL TRAP)


LACQUERED CAST IRON FLOOR DRAIN WITH 5"' ROUND POLISHED NICKEL BRONZE TOP,
FUNNEL, ADJUSTABLE STRAINER, AND DEEP SUMP BODY COMPLETE WITH SEDIMENT BUCKET.
PROVIDE DEEP SEAL TRAP WITH 1/2" TRAP PRIMER CONNECTION.


ZURN MODEL:
Z415B-2-ZN-P-Y-4
WITH MODEL: Z-1000-P DEEP SEAL TRAP


FS-1 FLOOR SINK 12"x12"x8" DEEP, 16-GAUGE TYPE 304 STAINLESS STEEL SANITARY FLOOR AREA AND INDIRECT
WASTE DRAIN. STAINLESS STEEL ANCHOR FLANGE WITH WEEPHOLES.


ZURN MODEL:
Z1751-P-5


4" - - - PROVIDE WITH
TRAP PRIMER.


FS-2 FLOOR SINK
(KITCHEN)


12"x12"x8" DEEP, 16-GAUGE TYPE 304 STAINLESS STEEL SANITARY FLOOR AREA AND INDIRECT
WASTE DRAIN WITH 1/2 GRATE. STAINLESS STEEL ANCHOR FLANGE WITH WEEPHOLES.


ZURN MODEL:
Z1751-2


- - - - MATCH PIPE SIZE.


GI-1 GREASE
INTERCEPTOR


CONSTRUCTED USING A SEAMLESS MOLDED POLYETHYLENE. FLOW CONTROL CARTRIDGE
SHALL BE PVC. INTERCEPTOR SHALL BE FURNISHED FOR BELOW GRADE INSTALLATION.
INTERCEPTOR SHALL BE CERTIFIED TO ASME A112.14.3 (TYPE C) AND CSA B481.1, WITH
ADJUSTABLE COVER ADAPTERS, BUILT-IN FLOW CONTROL. COVER SHALL PROVIDE
WATER/GAS-TIGHT SEAL AND HAVE MINIMUM 16,000 LBS. LOAD CAPACITY.  4" INLET/OUTLET, 100
GPM FLOW RATE, 3048 LBS GREASE CAPACITY, 128 GAL SOLID CAPACITY, AND 510 GAL LIQUID
CAPACITY. PROVIDE AND INSTALL ANCHOR KIT.


SCHIER MODEL: GB-500
COVER: C24H2
RISER: FCR2


4" 2" - - SERVING KITCHEN.
SEE DETAIL 2/P5.2.


HB-1 WALL HYDRANT
(FREEZELESS)


CONCEALED BOX TYPE, FREEZELESS WALL HYDRANT, AUTOMATIC DRAINING, ANTI-SIPHON
VACUUM BREAKER WITH 3/4" MALE HOSE THREAD, LOOSE TEE KEY, CHROME PLATED EXTERIOR
FINISH


WOODFORD MODEL:
NO. B65


- - 3/4" - CENTER ELEVATION
@ 2'-0" A.F.F.


HB-2 WALL FAUCET EXPOSED, LEAD FREE, ANTI-SIPHON WALL HYDRANT WITH EXTERNAL VACUUM BREAKER,
BRONZE AND STAINLESS STEEL INTERIOR COMPONENTS, VANDAL RESISTANT OPERATING
STEM, AND SECURED WHEEL-TYPE HANDLE.  PROVIDE 3/4" MALE HOSE CONNECTION.


ZURN MODEL:
Z1341-XL-P34


- - 3/4" - CENTER ELEVATION
@ 2'-0" A.F.F.


HB-3 HOSE BOX
(SECURITY)


RECESSED BOX AND WALL FLANGE WITH DOOR AND VACUUM BREAKER SHALL BE FABRICATED
FROM T304 STAINLESS STEEL WITH EXPOSED SURFACES POLISHED TO A SATIN FINISH.
PROVIDE 1/2" NOMINAL BRASS VALVES AND FITTINGS, SCREWDRIVER STOPS ON INLETS, AND
3/4" HOSE CONNECTION.


WILLOUGHBY MODEL:
HB-8151


- - 3/4" - TOP ELEVATION @
2'-0" A.F.F.


HB-4 WALL HYDRANT CONCEALED BOX TYPE, WALL HYDRANT, AUTOMATIC DRAINING, ANTI-SIPHON VACUUM
BREAKER WITH 3/4" MALE HOSE THREAD, LOOSE TEE KEY, CHROME PLATED EXTERIOR FINISH


WOODFORD MODEL:
NO. B75


- - 3/4" - CENTER ELEVATION
@ 2'-0" A.F.F.


HR-1 HOSE REEL
(WATER)


WALL MOUNTED ENCLOSED HOSE REEL WITH SPRAY VALVE. 30 FT OF 3/8" HOSE T&S BRASS AND BRONZE MODEL B-7222-C01 WITH EB-0107
SPRAY VALVE


- - 3/4'' -


HR-2 HOSE REEL
(COMPRESSED AIR)


WALL MOUNTED BARE HOSE REEL, CORROSION RESISTANT, SEALED BEARINGS, LUBRICATED
ONE PIECE SPRING CASSETTE, ADJUSTABLE GUIDE ARM. INCLUDE 50 FT OF 1/2" HOSE, STOP,
UNION, 24" CONNECTING HOSE.


ALEMITE MODEL:
8078-M
TIRE GAUGE ALEMITE MODEL:
306586


- - - - BOTTOM
ELEVATION @ 8'-0"
A.F.F.
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PLUMBING EQUIPMENT SCHEDULE
TAG


EQUIPMENT DESCRIPTION MANUFACTURER FLOW
SYSTEM


HEAD


ELECTRICAL DATA


NOTESMOTOR HP VOLTAGE PHASE
AC 1 AIR COMPRESSOR SINGLE STAGE, VERTICAL ORIENTATION, 60 GALLON TANK, SPLASH LUBRICATED, 135 MAX PSI, MANUAL DRAIN WITH BALL VALVE, 22 FLA, 30 AMP MOCP. CAMPBELL HAUSFELD


MODEL: CE4104
9.8 CFM @ 135


PSI
- 3.7 208 1


CVC 1 CELL VALVE
CONTROLLER


WATER MANAGEMENT SYSTEM CONTROL PANEL/TRANSFORMER. LOCATION AND QUANTITY OF FIXTURES CONTROL BY EACH CVC SHALL BE AS REQUIRED BY MANUFACTURER. WILLOUGHBY WMSII - - - 115 1 REFER TO DETAILS ON SHEET P5.3.


DET 1 DOMESTIC WATER
EXPANSION TANK


EXPANSION TANK: ASME RATED, DIAPHRAGM TYPE STEEL TANK CONSTRUCTION SHALL BE IN ACCORDANCE WITH SECTION E OF THE CURRENT ASME BOILER AND PRESSURE VESSEL CODE.
PRE-CHARGED VESSEL. PROVIDE PRESSURE RELIEF VALVE. 5.3 GALLON TANK VOLUME, REQUIRED ACCEPTANCE 4.44 GALLON, ACTUAL TANK VOLUME 8.0 GALLON, ACTUAL ACCEPTANCE 5.3
GALLON, VERTICAL STANDING ORIENTATION, 12" DIA. x 21" HEIGHT.


BELL & GOSSETT
MODEL: PTA-20V


- - - - -


DWBP 1 DOMESTIC WATER
BOOSTER PUMP


DOMESTIC WATER BOOSTER PUMP: TWO (2) NSF CERTIFIED, END SUCTION PUMPS. PUMP CONSTRUCTION IS FORMED 304 STAINLESS STEEL WITH MECHANICAL SEAL. INCLUDE SUCTION AND
DISCHARGE SIDE ISOLATING BUTTERFLY VALVES, CHECK VALVES, AND FLANGED SUCTION AND DISCHARGE HEADERS. INCLUDE CONTROL PANEL WITH NON-FUSED DISCONNECT, PLC
OPERATION, SEQUENCING, DATA AND FAULT LOGS, ALARM HORN, TOUCHSCREEN, VARIABLE FREQUENCY DRIVES. PROVIDE 45 PSI PRESSURE INCREASE.


XYLEM
MODEL: 33SV11GB30


240 60 (2) @ 5 460 3 INTERFACE WITH BUILDING
MANAGEMENT SYSTEM.
■ SET TO 70 PSI.


GD 1 GARBAGE DISPOSAL PERMANENTLY LUBRICATED UPPER AND LOWER BEARINGS, 12-1/4" OVERALL HEIGHT, ANTI-VIBRATION MOUNT, MANUAL RESET OVERLOAD, 1-1/2" ANTI-VIBRATION HOSE CLAMP, WALL
SWITCH, AND POWER CORD ATTACHMENT.


IN-SINK-ERATOR:
MODEL EVOLUTION
COMPACT


- - 0.75 120 1 COORDINATE WALL SWITCH
LOCATION ABOVE COUNTERTOP.
REFER TO ARCHITECTURAL
DRAWINGS.


RCP 1 HOT WATER
RECIRCULATION PUMP


HOT WATER RECIRCULATION PUMP: HIGH EFFICIENCY ELECTRONICALLY COMMUTATED PERMANENT MAGNET MOTOR (ECM/PM). LEAD FREE BRONZE BODY DESIGNED FOR POTABLE WATER
PLUMBING SYSTEMS. STAINLESS STEEL IMPELLER AND SHAFT, PERMANENT MAGNET ROTOR, CARBON SLEEVE BEARING, EPDM GASKET/O-RING, ALL OTHER WETTED PARTS STAINLESS
STEEL.


BELL & GOSSETT
ECOCIRC MODEL: XL 36-45


10 15 0.166 115 1


RO 1 REVERSE OSMOSIS
SYSTEM


PACKAGED SYSTEM SERVING KITCHEN EQUIPMENT. DELIVERS 3000 GALLONS PER DAY OF RO WATER. SYSTEM INCLUDED RO UNIT, PRE AND POST FILTERS, SYSTEM PUMP, SEDIMENT
PRE-FILTER, 44 GALLON STORAGE TANK, REMINERALIZED RO WATER TANK, AND DELIVERY PUMP. PROGRAMMABLE WATER QUALITY (TDS) AND RECOVERY RATE DIGITALLY MEASURED AND
ALARMED IF OUT OF SPECIFICATION. COLLECTS AND STORES DATA ON USAGE, FILTER LIFE, AND RECOVERY RATE. INCLUDE AUTOMATIC BYPASS OPTION.


EASYWATER
SMARTGUARD RO
MODEL SG3000


- - - 120 1 ADD ALTERNATE. CARBON
PRE-FILTER REQ'S 110V OUTLET.
PROVIDE STARTER.
SEE DETAIL 5/P5.2.


TP 1 TRAP PRIMER VALVE (2) 1/2"CW CONNECTION, AUTOMATIC PRESSURE DROP ACTIVATED TRAP PRIMER VALVE. SYSTEM OPERATING RANGE IS 20 PSI TO 80 PSI MAXIMUM. 10 PSI PRESSURE DROP REQUIRED TO
ACTIVATE. CONSTRUCTED OF 360 BRASS, EPDM E70 O-RINGS, DOW #7 SILICONE, #60 STAINLESS STEEL MESH SCREEN


PPP MODEL PR-500 - - - - - PROVIDE INDIVIDULE 1/2" TP PIPE
BELOW FLOOR TO DRAINS
INDICATED.


TP 2 TRAP PRIMER
MANIFOLD


12"x12"x4" RECESSED ENCLOSURE, NEMA-1 WITH COVER PLATE, 3/4" INLET, SIX (6) 1/2" OUTLETS, CIRCUIT BREAKER, MANUAL OVERRIDE SWITCH/TEST BUTTON, TIMER, UL-LISTED SOLENOID
VALVE, ANTI-SIPHONIC ATMOSPHERIC VACUUM BREAKER.


PPP MODEL PT-10 - - 2 AMP FUSE 115 1 PROVIDE INDIVIDULE 1/2" TP PIPE
BELOW FLOOR TO DRAINS
INDICATED.


WH 1 WATER HEATER GAS-FIRED WATER HEATER: 1060 MBH INPUT, 1007 MBH OUTPUT, NATURAL GAS, CONDENSING, FULLY MODULATING WATER HEATER. STAINLESS STEEL HEAT EXCHANGER, 160 PSIG ASME
WORKING PRESSURE CERTIFIED, INTEGRAL SEQUENCING CONTROLS, 21:1 TURNDOWN RATIO. UNIT SHALL BE CAPABLE OF HEATING 1536 GPH FROM 40°F TO 120°F. MAX GAS INPUT
PRESSURE OF 14" W.C. MANUFACTURER PROVIDED WATER HEATER MANAGEMENT SYSTEM AND INTERFACE WITH BUILDING MANAGEMENT SYSTEM.


AERCO
MODEL: 1060


- - - 120 1


WH 2 WATER HEATER GAS-FIRED WATER HEATER: 1060 MBH INPUT, 1007 MBH OUTPUT, NATURAL GAS, CONDENSING, FULLY MODULATING WATER HEATER. STAINLESS STEEL HEAT EXCHANGER, 160 PSIG ASME
WORKING PRESSURE CERTIFIED, INTEGRAL SEQUENCING CONTROLS, 21:1 TURNDOWN RATIO. UNIT SHALL BE CAPABLE OF HEATING 1536 GPH FROM 40°F TO 120°F. MAX GAS INPUT
PRESSURE OF 14" W.C. MANUFACTURER PROVIDED WATER HEATER MANAGEMENT SYSTEM AND INTERFACE WITH BUILDING MANAGEMENT SYSTEM.


AERCO
MODEL: 1060


- - - 120 1


WH 3 WATER HEATER GAS-FIRED WATER HEATER: 1060 MBH INPUT, 1007 MBH OUTPUT, NATURAL GAS, CONDENSING, FULLY MODULATING WATER HEATER. STAINLESS STEEL HEAT EXCHANGER, 160 PSIG ASME
WORKING PRESSURE CERTIFIED, INTEGRAL SEQUENCING CONTROLS, 21:1 TURNDOWN RATIO. UNIT SHALL BE CAPABLE OF HEATING 1536 GPH FROM 40°F TO 120°F. MAX GAS INPUT
PRESSURE OF 14" W.C. MANUFACTURER PROVIDED WATER HEATER MANAGEMENT SYSTEM AND INTERFACE WITH BUILDING MANAGEMENT SYSTEM.


AERCO
MODEL: 1060


- - - 120 1


WH FUT WATER HEATER FUTURE WATER HEATER - - - - - -


WS 1 WATER SOFTENER DUPLEX WATER SOFTENER: ASME RATED AND STAMPED 125 PSI, PROGRESSIVE FLOW, 35 CUBIC FEET OF RESIN PER TANK, 250 GPM CONTINUOUS FLOW, INTEGRATED LOW-FLOW
RECIRCULATION PUMP SYSTEM. ALL SKID MOUNTED, PRE-PIPED AND PRE-WIRED AT THE MANUFACTURER.


NANCREDE MODEL:
NHC-1050-4 TWIN WITH
AB1400 PLC, 4" SS PIPING


480 - - 120 1 BUTTERFLY VALVES WITH ELECTRIC
ACTUATORS


WTS 1 WATER TREATMENT
SYSTEM


NO-SALT WATER CONDITIONING SYSTEM: NON-INVASIVE TYPE ELECTRONIC DESCALING SYSTEM WHICH SENDS INDUCED OSCILLATING ELECTRICAL FIELDS THROUGH PIPE WALL PRODUCING
MOLECULAR AGITATION. SIGNALL WIRE SHALL WRAP OUTSIDE PIPE AND TREAT A DEDICATED 24" SECTION OF 2-1/2" DIA. COPPER CW MAIN SERVING WH-1 NEARBY. UNIT SHALL HAVE 5 YEAR
WARRANTY, 110V OUTLET PLUG, ON/OFF SWITCH, POWER, DESCALING, AND OVERLOAD LIGHTS.


EASYWATER
MODEL CS500


- - - 120 1 INSTALL WIRE WRAP PER
MANUFACTURER RECOMMENDATION


WTS 2 WATER TREATMENT
SYSTEM


NO-SALT WATER CONDITIONING SYSTEM: NON-INVASIVE TYPE ELECTRONIC DESCALING SYSTEM WHICH SENDS INDUCED OSCILLATING ELECTRICAL FIELDS THROUGH PIPE WALL PRODUCING
MOLECULAR AGITATION. SIGNALL WIRE SHALL WRAP OUTSIDE PIPE AND TREAT A DEDICATED 24" SECTION OF 2-1/2" DIA. COPPER CW MAIN SERVING WH-2 NEARBY. UNIT SHALL HAVE 5 YEAR
WARRANTY, 110V OUTLET PLUG, ON/OFF SWITCH, POWER, DESCALING, AND OVERLOAD LIGHTS.


EASYWATER
MODEL CS500


- - - 120 1 INSTALL WIRE WRAP PER
MANUFACTURER RECOMMENDATION


WTS 3 WATER TREATMENT
SYSTEM


NO-SALT WATER CONDITIONING SYSTEM: NON-INVASIVE TYPE ELECTRONIC DESCALING SYSTEM WHICH SENDS INDUCED OSCILLATING ELECTRICAL FIELDS THROUGH PIPE WALL PRODUCING
MOLECULAR AGITATION. SIGNALL WIRE SHALL WRAP OUTSIDE PIPE AND TREAT A DEDICATED 24" SECTION OF 2-1/2" DIA. COPPER CW MAIN SERVING WH-3 NEARBY. UNIT SHALL HAVE 5 YEAR
WARRANTY, 110V OUTLET PLUG, ON/OFF SWITCH, POWER, DESCALING, AND OVERLOAD LIGHTS.


EASYWATER
MODEL CS500


- - - 120 1 INSTALL WIRE WRAP PER
MANUFACTURER RECOMMENDATION


DOMESTIC WATER SUPPLY BACKFLOW PREVENTER SCHEDULE
TAG DESCRIPTION BASIS OF DESIGN REMARKS
RPZ-1 REDUCED PRESSURE PRINCIPLE BACKFLOW PREVENTER: ASSE 1013 APPROVED. MAIN BODY AND ACCESS COVER


SHALL BE EPOXY COATED DUCTILE IRON (ASTM A 536 GRADE 4). THE SEAT RING AND CHECK VALVE SHALL BE NORYL,
THE STEM SHALL BE STAINLESS STEEL (ASTM A 276) AND THE SEAT DISC ELASTOMERS SHALL BE EPDM.


ZURN / WILKINS MODEL:
375 ADA-6"


9 PSI LOSS @ 350 GPM
INSTALL PER MANUFACTURER
REQUIREMENTS.


RPZ-2 REDUCED PRESSURE PRINCIPAL BACKFLOW PREVENTER SHALL BE CERTIFIED TO NSF/ANSI/CAN 61, SHALL BE ASSE
1013, RATED TO 180 DEG-F, SUPPLIED WITH FULL PORT BALL VALVES. THE MAIN BODY AND ACCESS COVERS SHALL
BE LOW LEAD BRONZE, SEAT RING AND ALL INTERNAL POLYMERS SHALL BE NORYL AND THE SEAT DISC
ELASTOMERS SHALL BE SILICONE. THE FIRST AND SECOND CHECKS SHALL BE ACCESSIBLE FOR MAINTENANCE
WITHOUT REMOVING RELIEF VALVE OR THE ENTIRE DEVICE FROM THE LINE. PROVIDE AIR GAP ADAPTER.


ZURN / WILKINS MODEL:
975XL2-2"


13 PSI LOSS @ 50 GPM
INSTALL PER MANUFACTURER
REQUIREMENTS.


MIXING VALVE SCHEDULE


TAG DESCRIPTION
BASIS OF
DESIGN


FLOW
(GPM)


PRESSURE
DROP (PSI) REMARKS


DMV-1 ASSE 1017 MASTER DIGITAL MIXING VALVE MANIFOLD FOR POTABLE WATER. ONE (1) MIXING VALVE. MIXING VALVE HAVE INTEGRAL RTD SENSOR PER VALVE AND ADDITIONAL
SENSORS FOR INLET HOT WATER, INLET COLD WATER, AND RETURN WATER TEMPERATURE PER VALVE. INTEGRAL PRESSURE SENSORS FOR INLET HOT WATER AND INLET COLD
WATER PER VALVE. MANIFOLD ASSEMBLY WITH 3" INLETS, 3" OUTLET, AND 3" RETURN PIPING INLET AND OUTLETS. 0.25 GPM MINIMUM FLOW CAPACITY. AUTOMATIC HOT/COLD
SHUTOFF UPON HOT/COLD WATER INLET SUPPLY FAILURE. USER PROGRAMMABLE FOR ON-SITE CONFIGURATION, HIGH-TEMP SANITIZATION MODE, AND HIGH/LOW TEMPERATURE
ALARM. PROVIDE INTERFACE WITH BUILDING MANAGEMENT SYSTEM. DISPLAY OUTLET TEMPERATURE WITH OPTIONS TO DISPLAY 4 ADDITIONAL TEMPERATURE INPUTS, 1 FLOW
CHANNEL INPUT, AND 1 CONFIGURABLE FLOW OR PRESSURE. UL LISTED 120V PLUG IN POWER SUPPLY WITH 6' CORD (1 PER VALVE). FACTORY ASSEMBLED AND TESTED.


LEONARD MODEL:
NV-300-LF


105 10 SET TO 115°F


TMV-1 ASSE 1069 RATED HIGH LOW THERMOSTATIC MIXING VALVE. DIAL THERMOMETER ON INLET AND OUTLET, INTEGRAL COMBINATION CHECK STOPS WITH STRAINERS AND WALL
SUPPORT, TEMPERATURE CONTROL DOWN TO 0.5 GPM, COPPER ENCAPSULATED THERMOSTATIC ELEMENT ASSEMBLIES WITH TEFLON COATED SHUTTLE.


LEONARD MODEL:
XL-690-LF-DT-IT


20 15 SET TO 105°F ■
PROVIDE TAP ON
OUTLET PIPE FOR
TEMPERATURE
SENSOR


GAS PRESSURE REDUCING VALVE SCHEDULE
TAG


GAS LOAD
(CFH)


INLET
PRESSURE


(PSI) MANUFACTURER MODEL


WORKING PRESSURE


EQUIPMENT SERVED
MIN.


(IN WC)
MAX.


(IN WC)
PRV 1 200 2 PIETRO FIORENTINI 143-2-43311 7 14 DEDICATED OUTSIDE AIR SYSTEM UNIT


PRV 2 4240 2 PIETRO FIORENTINI F31154-5BP 4 14 WATER HEATERS


PRV 3 670 2 PIETRO FIORENTINI F31154-5BP 5 8 LAUNDRY DRYERS


PRV 4 350 2 PIETRO FIORENTINI 496-043B20-51211 7 14 LAUNDRY MAKE-UP AIR UNIT


PRV 5 300 2 PIETRO FIORENTINI 143-80-2 7 14 KITHCEN MAKER-UP AIR UNIT


PRV 6 855 2 PIETRO FIORENTINI F31154-5BP 7 14 KITCHEN APPLIANCES


PRV 7 2250 2 PIETRO FIORENTINI F31154-5BP 4 14 BOILERS


PRV 8 320 2 PIETRO FIORENTINI F31153-4BP 5 14 INFRARED HEATERS


WATER HAMMER ARRESTOR SCHEDULE


TYPE FIXTURE UNIT RATING I.P.S.
MODEL (J.R.


SMITH)
WHA-A 1-11 3/4" 5005


WHA-B 12-32 1" 5010


WHA-C 33-60 1" 5020


WHA-D 61-113 1" 5030


WATER PRESSURE REDUCING VALVE SCHEDULE
TAG


MANUFACTURER MODEL
INLET


PRESSURE (PSI)


OUTLET
PRESSURE


(PSE) EQUIPMENT SERVED REMARK
PRV 9 ZURN ZW209 - 6" GOVERNED BY DWBP 70 FACILITY WATER SUPPLY 1, 2


PRV 10 PIETRO FIORENTINI 500XL - 1" 70 25 KITCHEN DISHWASHER HOT WATER SUPPLY 1


PRV 11 PIETRO FIORENTINI 500XL - 2" 70 50 KITCHEN COLD WATER (S) 1


PRV 12 PIETRO FIORENTINI 500XL - 2" 70 50 KITCHEN HOT WATER (120) 1


NOTE:
1. REFER TO DETAIL 8/5.1.
2. PROVIDED FOR OVERPRESSURIZATION PROTECTION.


NOTE:
1. REFER TO DETAIL 7/5.1.


N
O


.
R


E
V


IS
IO


N
D


A
T


E


A
3


A
D


D
E


N
D


U
M


 3
0


2
/1


6
/2


2


A3





		Sheets

		P6.1 - PLUMBING FIXTURE SCHEDULE

		P6.2 - PLUMBING EQUIPMENT SCHEDULES





				japling@dlz.com

		2022-02-16T12:43:05-0500

		Joshua Apling












ADDENDUM NO. 03 Page 1 
 


Eric B. Ratts, AIA 
Registered Architect 
State of Indiana  


ADDENDUM NO. 03 
 
PROJECT:  SULLIVAN COUNTY SHERIFF’S OFFICE AND CORRECTIONAL FACILITY 
   2357 NORTH SECTION STREET    
   SULLIVAN, INDIANA 47882 


DLZ Project Number 2063-1048-90 


 
TO: All Bidders and others to whom Plans and Specifications 
 for the above referenced Project have been issued. 
 
OWNER:   Sullivan County Board of Commissioners                    
   100 Court House Square, Suite 100     
   Sullivan IN 47882 


ARCHITECT:  DLZ INDIANA, LLC            CERTIFIED BY: 
138 N. Delaware Street. 
Indianapolis, Indiana 46204 


CONSTRUCTION GARMONG CONSTRUCTION SERVICES 
MANAGER:  3050 Poplar Street 


Terre Haute, Indiana 47803  
    


DATE:   February 16, 2022      
 
        


The items included in this Addendum are to become a part of the 
original Drawings and Project Manual dated December 20, 2021 as if 
included herein.  Only these items are to be altered.  The remainder of 
the original Drawings and Project Manual remain valid in their entirety.  
Bidders must acknowledge receipt of this Addendum in the space 
provided on the Bid Form.  Failure to do so may subject the Bidder to 
disqualification. 


 


 


QUESTIONS AND ANSWERS 
ITEM NO. 1.  


a. QUESTION – BP #2 Earthwork: Are the additional roadway sand walk paths that may be 
  needed going to be part of the $50,000.00 allowances as we don’t have sizes or 
 locations? 


b. ANSWER – No, this work is not included in the allowance and should be carried in the 
 base bid for BP #2. Reference the site access drawing shown in spec section 015500 – 
 ACCESS ROADS AND PARKING AREAS. 
 


ITEM NO. 2.  
a. QUESTION – BP #2 Earthwork – Does the base bid include topsoil at the Fire Service 


 Loop Drive with NO lime stabilization? 
b. ANSWER – Yes, Correct. 
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GENERAL 
ITEM NO. 3. COMMUNICATION TOWER AND SHELTER 


a. Communication Tower, Shelter, and associated work will be included as part of 
 Alternate 12. 
 


ITEM NO. 4. SMOKE TIGHT PARTITION WALLS 
a. In the housing pod all Smoke Tight Partition walls are to be one course above the 


 Ceiling.  
b. Smoke Tight Partition walls in Trash B1050 are to the underside of the precast deck.  
c. Smoke Tight Partition walls in Interlock B1049 are to be one course above the rated Fire 


 Ceiling Assembly.  
d. Smoke Tight Partition walls in Inmate Workers A1060 are to the second floor deck 


 above. 
 


ITEM NO. 5. CLARIFICATION 
a. In specification section 00 49 00 Responsible Bidder Ordinance, under “Bid Submission 


 Requirements” the designated form by the Commissioners is Form 96 Contractor’s Bid 
 for Public Work. This form, along with all other specified information shall be included 
 with all submitted bids.  


b. Bids are to be submitted in person at the Sullivan County Courthouse to the County 
 Auditor.  


c. Contractors are not required to purchase Sullivan County Road Bonds. The Construction 
 Manager will purchase the Road Bond from the section of Sullivan County Road 300N 
 from Rt. 41 to Section Street.  


PROJECT MANUAL 


 
ITEM NO. 6. SECTION 004200 – SUPPLEMENTARY BID FORM 


a. Supplementary Bid Form revised, added Alternate #12. 
 


ITEM NO. 7. SECTION 011200 – MULTIPLE CONTRACT SUMMARY 
a. BP #1 Spec section listing 05 75 00 revised  
b. BP #1 Spec section 03 41 30 added  
c. BP #1 Item B.7 revised  
d. BP #1 Item B.8 deleted 
e. BP #1 Item K.1 revised  
f. BP #2 Spec section listing 32 12 16 Asphalt Paving deleted  
g. BP #2 Spec section listing 32 92 00 Turf and Grasses deleted  
h. BP #2 Spec section listing 33 05 24 Horizontal Directional Drilling deleted  
i. BP #2 Item D.16 deleted 
j. BP #2 Item E.1 revised  
k. BP #4 Item #22 revised  
l. BP #4 Spec section 05 75 00 Decorative Formed Metals removed  
m. BP #5 Added Construction Allowance  
n. BP #7 Item #47 added  
o. BP #8 Added Construction Allowance 
p. BP #9 Spec section listing 33 05 24 Horizontal Directional Drilling added  
q. BP #10 Item 22 revised 
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ITEM NO. 8. SECTION 012300 – ALTERNATES 
a. Part 1.3.1.L, add Alternate No. 12 in its entirety. 


 


ITEM NO. 9. SECTION 033000 – CAST-IN-PLACE CONCRETE 
a. Specification added in its entirety. 


 
ITEM NO. 10. SECTION 034130 – PRECAST PRESTRESSED HOLLOWCORE SLAB UNITS 


a. Specification added in its entirety. 
 


ITEM NO. 11. SECTION 042200 – CONCRETE UNIT MASONRY 
a. Part 2.4.B, Remove split face CMU. 


 
ITEM NO. 12. SECTION 072119 – FOAMED-IN-PLACE INSULATION 


a. Part 2, add 2.3 Barrier Coat Fireproofing in its entirety. 
 


ITEM NO. 13. SECTION 099665 – HIGH-PERFORMANCE COATINGS 
a. Remove Part 2.2 Seamless High Performance Polyurea Coating Systems, in its entirety. 


 
ITEM NO. 14. SECTION 105626 – MOBILE STORAGE SHELVING 


a. Revise Part 2.5 as shown. 
 


ITEM NO. 15. SECTION 131200 – PREFABRICATED BUILDINGS – COMMUNICATIONS SHELTER 
a. Specification added in its entirety. 


 
ITEM NO. 16. SECTION 235123 – GAS VENTS 


a. Part 2.1.A, added “10. Cheminee Lining.” 
b. Part 2.2.A, added “8. Cheminee Lining.” 
c. Part 2.3.A, added “4. Cheminee Lining.” 


 
ITEM NO. 17. SECTION 235700 – HEAT EXCHANGERS FOR HVAC 


a. Part 2.1.A, added “7. Sondex by Danfoss.” 
 


ITEM NO. 18. SECTION 236423.13 – AIR-COOLED, SCROLL WATER CHILLERS 
a. Part 2.13.C, revised to “95-deg F”. 


 
ITEM NO. 19. SECTION 237313.13 – INDOOR, BASIC AIR-HANDLING UNITS 


a. Part 2.3.A.5, revised “Krueger” to “Pace”. 
 


ITEM NO. 20. SECTION 237433 – DEDICATED OUTDOOR-AIR UNITS 
a. Part 2.1.A, add “11. Rupp Air.” 
b. Part 2.11.c.4.a, revised to ‘(Not Used)’ as outside airflow not required to be monitored. 


 
ITEM NO. 21. SECTION 238129 – VARIABLE-REFRIGERANT-FLOW HVAC SYSTEMS 


a. Part 2.1.A, added “Auragreen (Energy Recovery Ventilator only).” 
 


ITEM NO. 22. SECTION 263213.13 – DIESEL-ENGINE-DRIVEN GENERATOR SETS 


a. Part 2.3.C., revised to “Power Rating: Stand-by; capable of continuous non-stop  
      operation a minimum of 72 hours at full load.” 


b. Part 2.4.H.4, add “or lead acid,”. 
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c. Part 2.4.H.9, revise first sentence to “Current-limiting, automatic-equalizing, and  
float-charging type designed for lead acid or nickel-cadmium batteries.” 


d. Part 2.9.A.2, revised to “Pre-fabricated or pre-engineered, galvanized-steel-clad,  
integral structural-steel-framed, non-walk-in enclosure; erected on concrete  
foundation.” 


e. Part 2.10.B, revised to “Provide open grated, slip resistant platforms and steps,  
provide handrails, anchoring, supports, and other accessories.  Handrails shall be 
removable for service and maintenance activities.  Components shall be coated 
steel” 


f. Part 2.10.C, revised to “Platform, stairs, and handrails shall be coated steel  
suitable for outdoor use.” 


  
ITEM NO. 23. SECTION 264313 – SURGE PROTECTIVE DEVICES FOR LOW-VOLTAGE ELECTRICAL POWER  


CIRCUITS 
a. Part 1.2.A.18, revised “SPD-E1PC (Emergency Lighting Panelboard ‘E1PC’) 208/120V,  


3phase, 4-wire.” 
b. Part 1.2.A.19, revised “SPD-E1PD (Emergency Lighting Panelboard ‘E1PD’) 208/120V,  


3phase, 4-wire 
c. Part 1.2.B, add “Section includes ALTERNATE BID field-mounted SPDs for low-voltage  


(120 to 600V) power distribution and control equipment.” 
d. Part 1.2.B.1, add “SPD-LTH (Emergency Power Panelboard ‘LTH’) 480/277V, 3-phase, 4- 


wire.”. 
e. Part 1.2.B.2, add “SPD-LTP (Emergency Lighting Panelboard ‘LTP’) 208/120V, 3-phase, 4- 


wire.” 
f. Part 2.2.C.1.d, add “(ALT BID).” 
g. Part 2.2.C.3.i, add “(ALT BID).” 


  
ITEM NO. 24. SECTION 271500 – COMMUNICATIONS HORIZONTAL CABLING 


a. Part 2.4.A, added “3. Panduit Corp.” 
 


ITEM NO. 25. SECTION 311000 – SITE CLEARING 
a. Part 2.1.B, added section for Erosion Control Blanket. 


 
ITEM NO. 26. SECTION 312000 – EARTH MOVING 


a. Replace in its entirety with attached. 
 
ITEM NO. 27. SECTION 329200 – TURF AND GRASSES 


a. Part 2.2, added section for Sod. 
 
ITEM NO. 28. SECTION 334200 – STORMWATER CONVEYANCE 


a. Part 2.9, added section for Trash Racks 
 


DRAWINGS 
 
ITEM NO. 29. G1.1 – VOLUME 1 – GENERAL NOTES AND INFORMATION 


a. Add sheet 7.14 – WALL SECTIONS. 
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ITEM NO. 30. G1.6 – CODE COMPLIANCE PLANS – RATED CAPS 
a. Revise 1/G1.6 rated ceiling assembly heights to 11’-4”  
b. Revise 2/G1.6 rated ceiling assembly heights to 23’-0’  
c. Add details 03/G1.6 and 04/G1.6 noting that rated ceiling assemblies are 


 supported from CMU wall / steel beams. 
 


ITEM NO. 31. G2.1 – VOLUME 2 – GENERAL NOTES AND INFORMATION 
a. Add sheet 7.14 – WALL SECTIONS. 


 
ITEM NO. 32. C0.0 – ALTA/NSPS EXISTING SITE CONDITIONS 


a. Revised ALTA Survey 
 


ITEM NO. 33. C2.2 – SITE LAYOUT AND GEOMETRICS PLAN - AREA B 
a. Updated building adjacent to communications tower and included alternate items. 


 
ITEM NO. 34. C3.0 – GRADING AND EROSION CONTROL PLAN - AREA A 


a. Updated grading as shown. 
 


ITEM NO. 35. C3.1 – GRADING AND EROSION CONTROL PLAN - AREA B 
a. Updated grading as shown. 


 
ITEM NO. 36. C4.1 – SITE UTILITY PLAN - AREA A 


a. Revised storm sewer 
 


ITEM NO. 37. C4.3 – SITE UTILITY PLAN – AREA C 
a. Revised storm sewer 


 
ITEM NO. 38. A2.2 – FIRST FLOOR DIMENSION PLAN – UNIT B 


a. Add Callout for Wal Section 35/A7.14 as shown. 
 


ITEM NO. 39. A2.9 – ADD ALTERNATE FLOOR PLANS AND DETAILS 
a. Revise Mobile Storage designations as shown. 
b. Revise Mobile Storage dimensions as shown. 


 
ITEM NO. 40. A3.3 – DOOR AND FRAME SCHEDULE – UNIT C 


a. Revise Door A1045C to receive Elevation RCD, as shown.  
b. Remove Comment 6 on Door and Frame Schedule Comments. 


 
ITEM NO. 41. A3.5 – DOOR AND FRAME ELEVATIONS 


a. Remove Elevation OCD2, as shown. 
b. Revise OCD1 to be OCD, as shown. 
c. Remove Comment 6 on Door and Frame Schedule Comments. 


 
ITEM NO. 42. A4.1 – ROOF PLAN 


a. Revise size of canopy at dispatch entrance as shown. 
b. Revise canopy at loading dock as shown. 


 
ITEM NO. 43. A5.1 – EXTERIOR ELEVATIONS 


a. Add keynote 072401 as shown. 
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ITEM NO. 44. A7.3 – WALL SECTIONS – UNIT A 


a. Revise heights of Precast wall and add structural connections as shown. 
 


ITEM NO. 45. A7.7 – WALL SECTIONS 
a. Add detail callout to wall section 21 as shown. 


 
ITEM NO. 46. A7.8 – WALL SECTIONS – UNIT C 


a. Revise 23C/A7.8 Wall Section 23 – Enlarged Detail C as shown for clarification. 
 


ITEM NO. 47. A7.11 – WALL SECTIONS - INTERIOR 
a. Revise fire rated ceiling assembly support and height as shown. 


 
ITEM NO. 48. A7.13 – WALL SECTIONS - INTERIOR 


a. Add detail 06/A7.13 as shown. 
 


ITEM NO. 49. A7.14 – WALL SECTIONS 
a. Add sheet A7.14.  Add Wall Section - Receiving. 


 
ITEM NO. 50. A8.7 – MOBILE STORAGE SHELVING PLANS AND ELEVATIONS 


a. Revise Mobile Storage designations as shown. 
b. Revise Mobile Storage dimensions as shown. 


 
ITEM NO. 51. A9.1 – OVERALL PRECAST PLAN 


a. Add Typical 8’-0” Precast Bracing Wall Detail callout as shown. 
b. Remove elevation 6/A9.2 and elevation 7/A9.2 complete. 


 
ITEM NO. 52. A9.2 – EXTERIOR PRECAST PANEL ELEVATIONS 


a. Remove detail 06/ A9.2 Precast Elevation Detail A complete as shown. 
b. Remove detail 07/ A9.2 Precast Elevation Detail B complete as shown. 


 
ITEM NO. 53. A9.3 – INTERIOR PRECAST PANEL ELEVATIONS 


a. Add Typical 8’-0” Precast Bracing Wall Detail as shown. 
 


ITEM NO. 54. A10.1B – FIRST FLOOR REFLECTED CEILING PLAN – UNIT B 
a. Add Section Detail 6 as shown. 


 
ITEM NO. 55. S1.0B – FOUNDATION PLAN – UNIT B 


a. Revise Plan 1/S1.0B. 
 
ITEM NO. 56. S1.1 – OVERALL MEZZANINE & LOW ROOF FRAMING PLAN 


a. Revise Plan 1/S1.1. 
b. Revise COLD-FORMED STEEL ROOF TRUSS NOTES. 


 
ITEM NO. 57. S1.1B – MEZZANINE & LOW ROOF FRAMING PLAN – UNIT B 


a. Revise Plan 1/S1.1B. 
 
ITEM NO. 58. S1.1C – MEZZANINE & LOW ROOF FRAMING PLAN – UNIT C 


a. Revise Plan 1/S1.1C. 
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ITEM NO. 59. S1.2C – HIGH ROOF FRAMING PLAN – UNIT C 
a. Revise Plan 1/S1.2C. 
b. Add Detail 6/S1.2C. 
c. Revise Plan Notes. 


 
ITEM NO. 60. S2.0 – ENLARGED FRAMING PLANS – 1 


a. Add Plan 4/S2.0. 
 
ITEM NO. 61. S2.1 – ENLARGED FRAMING PLANS – 2 


a. Revise Plan 3/S2.1. 
 
ITEM NO. 62. S3.0 – TYPICAL FOUNDATION DETAILS & SECTIONS 


a. Revise Detail 4/S3.0. 
b. Revise Detail 8/S3.0. 
c. Revise Detail 9/S3.0. 
d. Revise Detail 15/S3.0. 


 
ITEM NO. 63. S3.1 – TYPICAL FOUNDATION DETAILS & SECTIONS 


a. Revise Detail 1/S3.1. 
 
ITEM NO. 64. S4.0 – TYPICAL MASONRY DETAILS & SECTIONS 


a. Remove Detail 16/S4.0. 
 


ITEM NO. 65. S4.1 – TYPICAL MASONRY DETAILS & SECTIONS 
a. Add Detail 9/S4.1. 


 
ITEM NO. 66. S5.0 – TYPICAL FRAMING DETAILS & SECTIONS 


a. Add Detail 18/S5.0. 
 


ITEM NO. 67. S5.2 – FRAMING DETAILS & SECTIONS – 1 
a. Revise Detail 1/S5.2. 
b. Revise Detail 14/S5.2. 
c. Revise Detail 19/S5.2. 
d. Revise Detail 21/S5.2. 
e. Revise Detail 22/S5.2. 
f. Revise Detail 23/S5.2. 


 
ITEM NO. 68. S5.3 – FRAMING DETAILS & SECTIONS – 2 


a. Revise Detail 12/S5.3. 
b. Remove Detail 19/S5.3. 
c. Add Detail 21/S5.3. 
d. Add Detail 22/S5.3. 


 
ITEM NO. 69. S5.4 – FRAMING DETAILS & SECTIONS – 3 


a. Remove Detail 10/S5.4. 
 


ITEM NO. 70. S6.0 – TRUSS ELEVATIONS – 1 
a. Revise View 14/S6.0. 
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ITEM NO. 71. S7.0 – LOADING DIAGRAMS 
a. ADD Plan Note to read as follows: “B.  REFER TO S1.1 FOR COLD-FORMED STEEL 


TRUSSES NOTES.” 
 


ITEM NO. 72. FP0.1 – GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS 
a. Revised note 22. 


 
ITEM NO. 73. P0.1 - GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS 


a. Revised note 21. 
 


ITEM NO. 74. P6.1 - PLUMBING FIXTURE SCHEDULE 
a. Trench Drain (TD-1) basis of design updated as indicated on the plans. 
b. Trench Drain (TD-4) basis of design updated as indicated on the plans. 


 
ITEM NO. 75. P6.2 – PLUMBING EQUIPMENT SCHEDULES 


a. PLUMBING EQUIPMENT SCHEDULE. Revised description and model number for the 
water softener. 
 


ITEM NO. 76. M0.1 GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS 
a. Revised note 23. 


 
ITEM NO. 77. M4.4 – SOLAR THERMAL – HVAC – ALTERNATE BID 


a. Expansion tank basis of design updated as indicated on the plans. 
 


ITEM NO. 78. M6.1 – MECHANICAL EQUIPMENT SCHEDULES - I 
a. AIR HANDLING UNIT ENERGY WHEEL SCHEDULE: Supply and return air data for energy 


wheel airflow removed. 
 


ITEM NO. 79. E0.1 – GENERAL NOTES, SYMBOLS AND ABBREVIATIONS 
a. Replace sheet with attached E0.1 dated 02/16/22. Revisions are individually clouded. 


  
ITEM NO. 80. E1.0 – ELECTRICAL SITE PLAN 


a. Replace sheet with attached E1.0 dated 02/16/22. Revisions are individually clouded. 
 
ITEM NO. 81. E4.1C – FIRST FLOOR SYSTEMS PLAN – UNIT C 


a. Replace sheet with attached E4.1C dated 02/16/22. Revisions are individually clouded. 
 


ITEM NO. 82. E6.1 - LIGHT FIXTURE SCHEDULES 
a. Replace sheet with attached E6.1 dated 02/16/22. Revisions are individually clouded. 


  
ITEM NO. 83. E6.3 – CATV RISER DIAGRAM AND TRANSFORMER SCHEDULE 


a. Replace sheet with attached E6.3 dated 02/16/22. Revisions are individually clouded. 
  
ITEM NO. 84. E6.9 - PANELBOARD SCHEDULES 


a. Replace sheet with attached E6.9 dated 02/16/22. Revisions are individually clouded. 
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ITEM NO. 85. E7.1 – ONE-LINE DIAGRAM 
a. Replace sheet with attached E7.1 dated 02/16/22. Revisions are individually clouded. 


  
ITEM NO. 86. E7.2 – CONDUIT AND CABLE SCHEDULES 


a. Replace sheet with attached E7.2 dated 02/16/22. Revisions are individually clouded. 
  
ITEM NO. 87. E8.2 – ELECTRICAL DETAILS 


a. Replace sheet with attached E8.2 dated 02/16/22. Revisions are individually clouded. 
  
ITEM NO. 88. E8.7 – ELECTRICAL DETAILS 


a. Replace sheet with attached E8.7 dated 02/16/22. Revisions are individually clouded. 


 


ATTACHMENTS:  


PROJECT MANUAL  
1. SECTION 004200 – SUPPLEMENTARY BID FORM 
2. SECTION 011200 – MULTIPLE CONTRACT SUMMARY 
3. SECTION 012300 – ALTERNATES 
4. SECTION 034130 – PRECAST PRESTRESSED HOLLOWCORE SLAB UNITS 
5. SECTION 042200 – CONCRETE UNIT MASONRY 
6. SECTION 072119 – FOAMED-IN-PLACE INSULATION 
7. SECTION 099665 – HIGH-PERFORMANCE COATINGS 
8. SECTION 105626 – MOBILE STORAGE SHELVING 
9. SECTION 131200 – PREFABRICATED BUILDINGS – COMMUNICATION SHELTER 
10. SECTION 235123 – GAS VENTS 
11. SECTION 235700 – HEAT EXCHANGERS FOR HVAC 
12. SECTION 236423.13 – AIR-COOLED, SCROLL WATER CHILLERS 
13. SECTION 237313.13 – INDOOR, BASIC AIR-HANDLING UNITS 
14. SECTION 237433 – DEDICATED OUTDOOR-AIR UNITS 
15. SECTION 238129 – VARIABLE-REFRIGERANT-FLOW HVAC SYSTEMS 
16. SECTION 263213.13 – DIESEL-ENGINE-DRIVEN GENERATOR SETS 
17. SECTION 264313 – SURGE PROTECTIVE DEVICES FOR LOW-VOLTAGE ELECTRICAL POWER  


CIRCUITS 
18. SECTION 271500 – COMMUNICATIONS HORIZONTAL CABLING 
19. SECTION 311000 – SITE CLEARING 
20. SECTION 312000 – EARTH MOVING 
21. SECTION 329200 – TURF AND GRASSES 
22. SECTION 334200 – STORMWATER CONVEYANCE 
 


 


DRAWINGS – VOLUME 1 
1. G1.1 – VOLUME 1 – GENERAL NOTES AND INFORMATION 
2. G1.6 – CODE COMPLIANCE PLANS – RATED CAPS 
3. G2.1 – VOLUME 2 – GENERAL NOTES AND INFORMATION 
4. C0.0 – ALTA/NSPS EXISTING SITE CONDITIONS 
5. C2.2 – SITE LAYOUT AND GEOMETRICS PLAN – AREA B 
6. C3.0 – GRADING AND EROSION CONTROL PLAN – AREA A 
7. C3.1 – GRADING AND EROSION CONTROL PLAN – AREA B 
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8. C4.1 – SITE UTILITY PLAN – AREA A 
9. C4.3 – SITE UTILITY PLAN – AREA C 
10. A2.2 – FIRST FLOOR DIMENSION PLAN – UNIT B 
11. A2.9 – ADD ALTERNATE FLOOR PLANS AND DETAILS 
12. A3.3 – DOOR AND FRAME SCHEDULE – UNIT C 
13. A3.5 – DOOR AND FRAME ELEVATIONS 
14. A4.1 – ROOF PLAN 
15. A5.1 – EXTERIOR ELEVATIONS 
16. A7.3 – WALL SECTIONS – UNIT A  
17. A7.7 – WALL SECTIONS – UNIT C 
18. A7.8 – WALL SECTIONS – UNIT C 
19. A7.11 – WALL SECTIONS – INTERIOR 
20. A7.13 – WALL SECTIONS – INTERIOR 
21. A7.14 – WALL SECTIONS 
22. A8.7 – MOBILE STORAGE SHELVING PLANS AND ELEVATIONS 
23. A9.1 – OVERALL PRECAST PLAN 
24. A9.2 – EXTERIOR PRECAST PANEL ELEVATIONS 
25. A9.3 – INTERIOR PRECAST PANEL ELEVATIONS 
26. A10.1B – FIRST FLOOR REFLECTED CEILING PLAN – UNIT B 
27. S1.0B – FOUNDATION PLAN – UNIT B 
28. S1.1 – OVERALL MEZZANINE & LOW ROOF FRAMING PLAN 
29. S1.1B – MEZZANINE & LOW ROOF FRAMING PLAN – UNIT B 
30. S1.1C – MEZZANINE & LOW ROOF FRAMING PLAN – UNIT C 
31. S1.2C – HIGH ROOF FRAMING PLAN – UNIT C 
32. S2.0 – ENLARGED FRAMING PLANS – 1 
33. S2.1 – ENLARGED FRAMING PLANS – 2 
34. S3.0 – TYPICAL FOUNDATION DETAILS & SECTIONS 
35. S3.1 – TYPICAL FOUNDATION DETAILS & SECTIONS 
36. S4.0 – TYPICAL MASONRY DETAILS & SECTIONS 
37. S4.1 – TYPICAL MASONRY DETAILS & SECTIONS 
38. S5.0 – TYPICAL FRAMING DETAILS & SECTIONS 
39. S5.2 – FRAMING DETAILS & SECTIONS – 1 
40. S5.3 – FRAMING DETAILS & SECTIONS – 2 
41. S5.4 – FRAMING DETAILS & SECTIONS – 3  
42. S6.0 – TRUSS ELEVATIONS – 1 
43. S7.0 – LOADING DIAGRAMS 
 


DRAWINGS – VOLUME 2 
44. FP0.1 – GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS 
45. P0.1 – GENERAL NOTES, SYMBOLS, AND ABBREVIATIONS 
46. P6.1 - PLUMBING FIXTURE SCHEDULE 
47. P6.2 – PLUMBING EQUIPMENT SCHEDULES 
48. M4.4 - SOLAR THERMAL – HVAC – ALTERNATE BID 
49. M6.1 – MECHANICAL EQUIPMENT SCHEDULES – I 
50. E0.1 – GENERAL NOTES, SYMBOLS AND ABBREVIATIONS 
51. E1.0 – ELECTRICAL SITE PLAN 
52. E4.1C – FIRST FLOOR SYSTEMS PLAN – UNIT C 
53. E6.1 - LIGHT FIXTURE SCHEDULES 
54. E6.3 – CATV RISER DIAGRAM AND TRANSFORMER SCHEDULE 
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55. E6.9 - PANELBOARD SCHEDULES 
56. E7.1 – ONE-LINE DIAGRAM 
57. E7.2 – CONDUIT AND CABLE SCHEDULES 
58. E8.2 – ELECTRICAL DETAILS 
59. E8.7 – ELECTRICAL DETAILS 
 
END OF ADDENDUM NO. 03 
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SECTION 00 42 00 


SUPPLEMENTARY BID FORM  


 


FOR (PROJECT):  Sullivan County Sheriff’s Office and Correctional Facility  


   2357 North Section Street, Sullivan, IN 47882 


 


TO (OWNER):  Sullivan County Commissioners  


   100 Courthouse Square, Sullivan, IN 47882 


 


BY (CONTRACTOR): 


 


  


COMPANY NAME:  


ADDRESS:  


CONCTACT PERSON:  


MOBILE PHONE:  


EMAIL:  


 


Pursuant to notices given, the undersigned proposes to complete the Work of the Project according to Bidding 


Documents prepared by DLZ Indiana, LLC 138 North Delaware Street, Indianapolis, IN 46204 for the sum of  


 


BID PACKAGE #:  BID PACKAGE DESCRIPTION  


BASE BID:  $ 


   (amount in words) 


 


COMBINATION BID PACKAGES #:   


COMBINATION BASE 


BID: 
 $ 


   (amount in words) 


 


This bid shall be valid for ninety (90) days  


 


 


ALTERNATE BIDS: 


 


The undersigned also proposes to furnish or to omit all labor and materials necessary to complete work as 


required by the “Alternate Bids”, as provided in the Drawings and Specifications as follows:   


 


Alternate No. 1 – Fire Service Loop Drive and Loop Water Line 


 


 


 Add/Deduct $ 
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Alternate No. 2 – Kitchen Detention Windows  


 


 Add/Deduct $ 


 


Alternate No. 3 – Sliding Detention Doors 


 


 Add/Deduct $  


 


Alternate No. 4 – Inmate Personal Property High Density 


Storage 


  


 


 


 Add/Deduct $  


 


Alternate No. 5 – Modular Steel Cells Dayroom D 


  


 


 


 


 


Add/Deduct 


 


$ 


 


Alternate No 6 – Modular Steel Cells Dayroom F 


  


 


 


 


 


Add/Deduct 


 


$ 


 


Alternate No 7 – Reverse Osmosis System 


  


 


 


 


 


Add/Deduct 


 


$ 


 


Alternate No 8 – Solar Panels 


  


 


 


 


 


Add/Deduct 


 


$ 


 


Alternate No 9 – Bi-Polar Ionization System 


  


 


 


 


 


Add/Deduct 


 


$ 


 


Alternate No 10 – Underground Cast Iron Piping 


  


 


 


 


 


Add/Deduct 


 


$ 


 


Alternate No. 11 – Security Ceilings in Dayrooms 


  


 


 


 


 


Add/Deduct 


 


$ 
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Alternate No. 12 – Communication Tower, Foundation, 


Prefabricated Communications Shelter and Underground 


Utilities 


 


 


 


 


 


 


 


 


Add/Deduct 


 


$ 


 


 


 


NAMES AND EXPERIENCE: 


 


List names of the following and the years of experience in work comparable to the size and scope of Work of this 


Project:   


 


Job Superintendent:  


Years of Experience:  


 


 


ADDENDA: 


 


The Undersigned acknowledges receipt of the following Addenda and agrees that this proposal includes all items 


mentioned in such Addenda:   


 


No.  


 


 


COMPLETION OF WORK: 


 


The undersigned guarantees, if awarded the Contract, to complete the Work not later than the dates established 


in the Project Manual, or earlier date established by the Construction Manager’s Schedule.   


 


 


BIDDER’S SIGNATURE: 


 


IN TESTIMONY WHEREOF, the Bidder (an individual) has hereunto set their hands this  


 


 day of  2022 


    


(Individual)    


 


 


 


IN TESTIMONY WHEREOF, the Bidder (a firm) has hereunto set his hand this 


 


 day of  2022 


Firm Name:    
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By:    


By:    


 


IN TESTIMONY WHEREOF, the Bidder (a Corporation) has caused this proposal to be signed by its President and 


Secretary and affixed its Corporate seal this  


 


 day of  2022 


Firm Name:    


President:    


Secretary:    


 


 


OATH AND AFFIRMATION: 


 


I affirm under the penalties of perjury that the foregoing facts and information are true and correct to the best of 


my knowledge and belief.   


 


Subscribed and sworn to before me by  


this  day of   2022 


My Commission expires  


 


Notary Public  
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SECTION 011200 - MULTIPLE CONTRACT SUMMARY 


PART 1 - GENERAL 


1.01 RELATED DOCUMENTS  


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 


1.02 SUMMARY 


A. Section includes a summary of each contract, including responsibilities for coordination 
and temporary facilities and controls. 


B. Specific requirements for Work of each contract are also indicated in individual Specifi-
cation Sections and on Drawings. 


C. The narrative description to follow is provided to assist the bidder in determining the 
various trade contracts/bid packages involved in the project.  The term ‘Contractor’ and 
‘Prime Contractor’ are used interchangeably throughout this document and have the 
same meaning.   


 
1.03 INCLUDED SECTIONS PROVIDED BY CONSTRUCTION MANAGER  
 


A. General Construction Building Permit – Excludes MEP 
B. Material Testing and Inspection Services 
C. Temporary Toilets 
D. Dumpsters  
E. Temporary Utility Usage Charges  
F. Perimeter Job Site Fencing  
G. Temporary Project Signage  


 
1.04 EXLUDED SECTION BY CONSTRUCTION MANAGER 
 


A. MEP Permits  
B. Onsite Project Offices for Prime Contractors, utility hookups, or use charges 
C. All material deliveries, handling, hoisting, and unloading  
D. Copies of plans and specifications  
E. Progress cleaning  
F. All work corresponding and concrete and masonry winter conditions/protection i.e. 


concrete blankets, masonry tented structures, admixtures, etc.  
  
2.01  COMMONS SCOPES OF WORK FOR ALL TRADES 
 


A. This project is Sales Tax Exempt.  Reference Supplemental General Conditions for details  
B. All additional work must be approved in writing by the Project Manager.  Project superin-


tendent is limited to approval of $500 of additional work on an emergency basis only.     
C. No additional work will be considered for approval without written and signed Construc-


tion Daily Extra Work Authorization sheets, detailing the scope of work and the materials, 
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labor and equipment used.  Garmong’s field superintendent must sign these forms on a 
daily basis; signed, completed sheets, including costs must be submitted to the Project 
Manager on a weekly basis.   


D. The Contractor shall employ a competent Foreman who shall be onsite fulltime during the 
progression of work.  This Foreman shall have full authority to manage project labor, man-
age equipment deliveries, and maintain the CM’s project schedule.  The full time Foreman 
shall be the point of contact for the field operations and shall attend weekly progress meet-
ings. The Contractor shall provide the Foreman with an internet capable iPad or tablet for 
the duration of the project with access to Procore, email, etc. (reference section 012123 
Web Based Project Management). 


E. All Contractor’s shall comply with the Storm Water Pollution Prevention Plan (SWPPP).  Soil 
Erosion Control will be installed by BP#2.  Any Contractor that damages or removes silt 
fence or any type of erosion control measure, for any reason including to perform work, is 
responsible to replace or repair it the same business day that it was damaged.  Failure to 
do so same day will result in the immediate completion of this work by others, as directed 
by the CM, and all associated costs will be back-charged to the removing Contractor.   


F. Keep all roads and traffic routes clean and free of mud and debris at all times.  All Contrac-
tors are responsible for cleaning the streets of all mud and debris generated from their op-
erations.  Contractors violating this requirement are subject to fines.   


G. Construction Manager will obtain the overall building permit.  Each trade is responsible to 
include and obtain the permits and coordinate inspections for their own individual scope of 
work.  All work shall be completed in accordance with applicable local, state, and federal 
codes, rules and regulations.  Contractors are required to notify CM prior to and after all in-
spections. 


H. Each trade is responsible for all layout and applicable engineering required to complete all 
work of their bid package to exact dimensions and locations including verification of pre-
ceding work performed by other trades prior to the Contractor’s installation.  Immediately 
report all discrepancies to CM.  


I. The construction schedule requires multiple crews to complete work. Contractors must ex-
pect overlap between their work and other trades that will complete work before and af-
ter.  “Out of sequence” work shall be expected and considered when submitting bids.  Con-
tractors shall include multiple mobilizations to complete the scope of work, and coordinate 
delivery schedules with the project schedule and construction sequencing. Schedule must 
be maintained. If overtime is required to maintain schedule, Contractor shall include over-
time in proposal.  The project target schedule follows this section.   


J. Multiple mobilizations will be required for structure installation for all building structure 
trades including but not limited to the steel erector, cold formed truss installer, masonry 
contractor, concrete contractor, precast installer, etc. 


K. Provide temporary power and additional lighting as necessary for proper installation during 
preparation and installation of work. 


L. Provide proof of identification of existing utilities (public or private) to CM prior to start of 
underground and saw cutting.   


M. Attendance at progress meetings is mandatory when a trade is mobilized to the site. Fail-
ure to attend, without prior notification, will result in a $100 deduct Change Oder. 


N. Each Contractor is responsible to receive, unload, store, handle, protect, and install all 
items respective to their responsibilities 


O. Each Contractor shall provide access panels for their scope of work.   
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P. Protect all other trades work in place and properly staged materials from damage of any 
kind which could be caused while performing any preparation or installation of their own 
work. Any cleaning, repair or additional costs, will be the responsibility of the Contractor 
causing or responsible for the damage. 


Q. Sawcutting and grinding shall be accomplished using either vacuum-assisted or with wet 
methods to conform to OSHA requirements. 


R. Contractors are responsible for the removal or demolition and replacement/rerouting of 
existing items and systems required to perform their Scope of Work regardless of specific 
inclusion in the Contract Documents. 


S. Provide expansion compensation in all pipelines, conduit, ducts, etc., crossing building ex-
pansion joints at building column lines. 


T. Review finish schedule and locate all exposed concrete floor finishes.  Contractors must 
protect these areas from stains and other damage while performing their work.  Clean 
or repair as necessary. 


U. The CM is to be notified prior to any above ceiling work after ceiling tile installation.  
The Contractor performing work is responsible to remove and replace ceiling tile as re-
quired.  All ceiling tile must be reinstalled at the end of the shift, unless approved by the 
CM. Contractor performing work will assume all responsibility for replacement of any 
damaged ceiling system. 


V. All equipment placed on finished floors must have protective material underneath to pro-
tect the floor. 


W. Repair to damaged roofing will be entirely at the risk of the responsible Contractor.  If the 
damage cannot be definitively assigned, CM will unilaterally determine who the responsible 
parties are.  All contractors are responsible for providing required supports for their 
equipment whether or not indicated on the drawings.   


X. Clean up, removal, & disposal from site to dumpster of all debris, including sweeping of the 
work areas, shall be performed on a DAILY basis. All packing and shipping crates and boxes 
will be removed offsite within 48 hours.     


Y. A composite crew consisting of one person from each trade contractor present on site shall 
provide a person for the composite cleaning crew.  The composite crew will perform Pro-
ject cleanup under the direction of the Construction Manager on a weekly basis, with a day 
and time dictated by the Construction Manager. 


Z. Contractor shall include all necessary protection of their work until work is completed. 
AA. Items of work may be shown on drawings and/or listed in the specifications of the Contract 


Documents.  If any item of work is shown on either the drawings or specifications but not 
the other, it is included in the contract and the better quality or greater quantity of work 
shall be provided in accordance with the architect/engineer’s instructions.  No change or-
der or extra to the contract will be allowed for any inconsistency when any item of work ei-
ther is shown on the drawings/specifications regardless of the location in the drawings/ 
specifications. 


BB. Contractor must coordinate a meeting with the onsite superintendent to inspect all surfac-
es to receive materials, prior to commencement of work.  Report in writing to the onsite 
superintendent, any condition that may potentially affect proper application.  Do not 
commence until such defects have been corrected. Commencement of work shall be con-
strued, as acceptance of the surfaces and therefore, the Contractor shall be fully responsi-
ble for satisfactory work as required herein.  As such, after commencement of work Con-
tractor cannot add changes orders to this contract. 
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CC. Coordinate all work with other Contractors to ensure other scopes of work don’t affect this 
scope of work. 


DD. It is recognized and understood by the Contractor at the time of contract award, that Con-
tractor was selected for their expertise and knowledge of this specialized work and it was 
and is expected that the Contractor did and has included in their scope of work all items 
required to carry out the A/E’s intent for a complete and functional system. The contract 
price will not be increased for any miscellaneous or incidental items required for the work 
to meet the intent of the Architect’s design, the contract documents, plans, specifications 
and code requirements. 


EE. The drawings are diagrammatic and may not be complete in every detail.  They reflect the 
intent of the Architect/Engineer to provide for a complete working system in compliance 
with all applicable codes.  Contractors shall include any other equipment or devices neces-
sary to provide a complete, functioning system.  Contractors shall include, as part of their 
work, the cost of re-routing, etc., due to the coordination procedure as part of their con-
tract price. 


FF. Contractors shall submit their proposals based on the Work included under each Bid 
Package as listed herein. Include Work necessary for a complete project, as shown on the 
Drawings and called for in the Specifications. 


GG.   Questions concerning the "Multiple Contract Summary" should be directed to the 
Construction Manager, who will be the interpreter and be responsible for this 
Schedule of Contract Responsibilities and Contract Breakdown, prior to submit-
ting proposals and during construction. 


HH.  All Contractors shall be responsible for field verification of materials and equip-
ment installed in the Work of other Contractors.   


II.  Certain Specification Sections describe Work to be performed under several 
contract areas. (Example: 079200, Joint Sealants).  Provide Work of this nature as 
required for each contract area whether or not enumerated in the Schedule of 
Contract Responsibilities. The Contractor for each Bid Package shall be responsible 
for proper installation of sealant around and within his work.  The Contractor who 
defines the joint (last Contractor there usually) shall be responsible for sealing the 
joint, if the Architect requires sealant to be installed after finish work is in-place, 
then the finish Contractor shall seal the joint.  All joints at dissimilar material intersec-
tions shall be caulked. 


JJ.   All penetrations in rated partitions shall be sealed or firesafe in accordance with the 
Contract Documents by the Contractor making the penetration.  Contractors shall coor-
dinate this work so that ALL trade contractors utilize the same manufacturer and corre-
sponding designs.   


KK.  The following bid packages are broken down by Specifications Section conforming to 
the CSI format. Each bid package also contains a statement of intent for a general 
description of the work included. The Contractor is responsible for work assigned 
and described as part of their contract category without regard for where it is indicat-
ed in the Contract Documents. 


LL.  The Drawings and Specifications as furnished for each of the Contracts is for the con-
venience of the Contractor in preparing a proposal for this Project. However, each 
Contractor is responsible to review the complete set of Drawings and Specifications 
to assure that Work required to be installed to complete their phase of the Work is 
included in their proposal. This "Multiple Contract Summary" is a definition of the 
work as it is to be bid in separate contracts. Where a specific item of Work is not de-
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fined, but is normally inherent to a trade, or is included in the scope of the applica-
ble technical section, it will be the responsibility of that Contractor to include the 
Work in his proposal. 


MM. This "Multiple Contract Summary" is to aid each Contractor by defining the Scope 
of Work to be included in their proposal. However, an omission from this “Multiple 
Contract Summary” does not relieve the Contractor from including in their proposal 
that Work which will be required to complete their Contract. Each Contractor should 
read the "Multiple Contract Summary" completely to familiarize themselves with the 
Work of other Contractors that may have Work in adjacent areas and to coordinate 
the interfacing problems that may occur as the Work is assembled and constructed. 


NN.  Additional description of the work may be included in the specification sections listed. 
OO.  The Contractors shall keep all excavations free of standing water. Each Prime Contrac-


tor shall be responsible for pumping water or otherwise removing water from any ex-
cavation or low area created because of his work. Each Contractor is to take con-
tainment measures to prevent the run-off of surface water into excavations and 
the bonding of water on-site. Any damage or additional cost incurred as the result 
of standing water or its penetration of the soils shall be borne, by the Prime Contrac-
tor allowing/creating the situation where water accumulated. 


PP.  The Prime Contractors are responsible for coordinating their subcontractors.  
The Construction Manager and the Prime Contractors shall coordinate and schedule 
the work of the Prime Contracts. The Project Schedule attached to the end of this Speci-
fication Section is part of the Contract Documents.  Each Prime Contractor will be re-
quired to meet the durations and dates shown in the schedule.   


QQ.  All Contractors are required to warranty their work for twelve (12) months from the 
date of Substantial Completion.   


RR.  Each Bid Package is responsible for the excavation, backfill and compaction of any un-
derground work associated with their scope of work.  This shall include the import 
and/or export of all materials including fills and spoils. 


SS. It is anticipated that the subgrade on this project will be lime stabilized and topped with 
stone. All contractors shall take into account working with these conditions. 


 
3.01  SPECIFIC SCOPES OF WORK FOR BID PACKAGES  
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BID CATEGORY BP. NO. 1 GENERAL TRADES SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


03 10 00 CONCRETE FORMING AND ACCESSORIES
03 20 00 CONCRETE REINFORCING
03 30 00 CAST-IN-PLACE CONCRETE
03 41 00 PRECAST STRUCTURAL CONCRETE
03 41 30 PRECACT PRESTRESSED HOLLOWCORE SLAB UNITS Added per Addendum #3
05 05 53 SECURITY METAL FASTENINGS
05 12 00 STRUCTURAL STEEL FRAMING
05 31 00 STEEL DECKING
05 40 00 COLD-FORMED METAL FRAMING
05 44 00 COLD-FORMED MTEAL TRUSSES
05 50 00 METAL FABRICATIONS
05 75 00 DECORATIVE FORMED METAL Revised per Addendum #3
06 10 53 MISCELLANEOUS ROUGH CARPENTRY
06 16 00 SHEATHING
07 21 00 THERMAL INSULATION
07 21 19 FOAMED-IN-PLACE INSULATION
07 24 19 WATER DRAINAGE EXTERIOR INSULATION AND FINISH SYSTEM (EIFS)
07 25 00 WEATHER BARRIERS
07 26 00 VAPOR RETARDERS
07 81 00 APPLIED FIREPROOFING
07 81 23 INTUMESCENT FIREPROOFING
07 84 13 PENETRATION FIRESTOPPING
07 84 43 JOINT FIRESTOPPING
07 92 00 JOINT SEALANTS
07 95 00 EXPANSION CONTROL
08 11 13 HOLLOW METAL DOORS AND FRAMES
08 14 16 FLUSH WOOD DOORS
08 31 13 ACCESS DOORS AND FRAMES
08 31 19 SECURITY ACCESS DOORS AND FRAMES
08 33 23 OVERHEAD COILING DOORS
08 34 63 DETENTION DOORS AND FRAMES
08 36 13 SECTIONAL DOORS
08 41 13 ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
08 45 23 FIBERGLASS SANDWICH-PANEL ASSEMBLIES
08 56 63 DETENTION WINDOWS
08 71 00 DOOR HARDWARE
08 71 63 DETENTION DOOR HARDWARE
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08 80 00 GLAZING
08 84 13 DECORATIVE POLYMER FABRICATIONS
08 91 19 FIXED LOUVERS
09 22 16 NON-STRUCTURAL METAL FRAMING
09 25 13 ACRYLIC SKIM COAT PLASTERING
09 29 00 GYPSUM BOARD
09 30 00 TILING
09 51 13 ACOUSTICAL PANEL CEILINGS
09 57 53 SECURITY CEILING ASSEMBLIES
09 65 13 RESILIENT BASE AND ACCESSORIES
09 65 19 RESILIENT TILE FLOORING
09 67 23 RESINOUS FLOORING
09 67 25 SEAMLESS SHOWER COATINGS
09 68 13 TILE CARPETING
09 78 63 SAFETY PADDING
09 84 10 FIXED SOUND ABSORBING PANELS
10 11 00 VISUAL DISPLAY UNITS
10 14 16 PLAQUES
10 14 19 DIMENSIONAL LETTER SIGNAGE
10 14 23 SIGNS
10 14 26 POST AND PANEL PYLON SIGNAGE
10 18 00 ELECTRONIC WINDOW FILM
10 21 13.17 PHENOLIC CORE TOILET COMPARTMENTS
10 26 00 WALL AND DOOR PROTECTION
10 28 00 TOILET AND BATH ACCESSORIES
10 44 13 FIRE EXTINGUISHER CABINETS
10 44 16 FIRE EXTINGUISHERS
10 51 13 METAL LOCKERS
10 51 14 EVIDENCE LOCKERS
10 56 26 MOBILE STORAGE SHELVING
10 57 00 RAPID ENTRY LOCKBOX Added per Addendum #2
10 73 70 ALUMINUM CANOPIES
10 75 00 FLAGPOLES
11 12 00 PARKING CONTROL EQUIPMENT
11 23 00 LAUNDRY EQUIPMENT
12 21 13 HORIZONTAL LOUVER BLINDS
12 32 16 MANUFACTURED PLASTIC-LAMINATE-FACED CASEWORK
12 36 16 METAL COUNTERTOPS
12 36 61 SOLID SURFACING COUNTERTOPS AND WINDOW SILLS
12 93 00 SITE FURNISHINGS
31 23 19 DEWATERING
31 50 00 EXCAVATION SUPPORT AND PROTECTION
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32 13 13 CONCRETE PAVING
32 13 73 CONCRETE PAVING JOINT SEALANTS
32 31 13 CHAIN LINK FENCES AND GATES
32 91 13 SOIL PREPARATION
32 92 00 TURF AND GRASSES
32 93 00 PLANTS


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


A. General items to be included in this scope of work
1. Provide all surveying and layout required to complete the work of this category.  This shall 


include providing control layout points/lines for all other trades.
2. Include in this scope of work a Construction Allowance of $90,000 to be utilized as directed 


by the Construction Manager.
3. Provide a telescoping boom fork truck lift on site starting with the commencement of 


concrete foundations and continuing until project completion as directed by CM. The 
forklift is intended for general site usage (deliveries, group clean-ups, miscellaneous 
material laydown organization). Individuals using the lift will be responsible for providing 
their own operator.


4. Provide the final clean for the entire project. This shall include all sweeping, vacuuming, 
dusting, waxing of floors, glass cleaning (inside and outside), cell cleaning, cleaning of 
showers, toilets, furniture, inside and outside of cabinets, walls moldings, etc. for complete 
clean of the entire project.  


5. Provide and install temporary stairs to access the Mezzanine level until such time as 
permanent stairs are installed.


B. Division 3 Concrete
1. Provide and install all concrete required for the project. This shall include all labor, 


materials, equipment, and supervision necessary to install a complete concrete package 
inclusive of building and site concrete.  This work shall include, but not limited to, the 
following:


2. Provide all surveying and layout required to complete the work of this category. This 
includes the establishment of a benchmark and control on site.


3. All dewatering as required for the performance of this bid package.
4. Form, place, and finish all concrete footings, foundation walls, stoop turndowns, frost walls, 


column pads, retaining walls, and piers including all associated reinforcing steel as 
indicated or required. Provide all dowels required to anchor masonry walls to allow for lap 
lengths specified. Note vertical reinforcing requirements at security walls. Provide and 
maintain rebar caps on all dowels until fully embedded in masonry.


5. Form, place and finish all interior and exterior concrete slabs, slabs on deck, precast 
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concrete topping slabs, concrete stoops/turndowns, recessed slabs and thickened slabs 
including all vapor barriers, expansion joint material, bond breaker material, control 
joints, associated dowels, wire mesh, and all other steel reinforcing. Assure curing method 
selected is compatible with floor finishes specified and provide complete coordination with 
all floor finishes. FF/FL testing within 24 hours after finishing is to be provided by this 
contractor. Provide bonding agent between precast concrete plank and topping slabs. This 
contractor shall be responsible for preparing substrate to receive concrete (examples 
include vacuuming, sweeping, cleaning, or drying precast or metal substrate.) Recess 
concrete floor slabs at all tile locations to allow tile to flush out with adjacent flooring.


6. Include shoring and formwork and reinforcing for elevated concrete slabs.  Coordinate this 
work with the Masonry Contractor.


7. Provide and install all excavation, backfill, compaction and grading required for the work 
of this bid package.  This includes all granular base fill and fine grading. Except as 
otherwise noted. Provide granular base fill under building slabs to within +/- one tenth of 
a foot of subgrade elevation. BP #2 Excavation Contractor responsible for installing 
building pad. Revised per Addendum #3


8. BP #2 Excavation Contractor responsible for installing building slab subgrade, providing 
and installing building slab granular drainage course, and providing fine grading granular 
drainage course material only. BP #1 General Trades Contractor to perform fine grading 
building slab. Deleted per Addendum #3


9. Excess spoils from concrete excavations to be hauled off the site by this contractor.
10. Provide all miscellaneous cast in place concrete items such as benches, beds, wall caps, 


concrete shower curbs, locker bases, etc. 
11. Provide and install all hooked dowels at precast concrete.
12. Coordinate installation of all concrete wall/slab/grade beam penetrations with Earthwork, 


HVAC, Plumbing, Fire Protection, Security Electronics, and Electrical Contractors. Sleeves 
for penetrations will be furnished and laid out by others for installation in formwork by 
this contractor.


13. Provide all water stop, chamfers, and other concrete accessories as indicated, specified, 
or required for completion of this category.


14. Provide positive drainage on all floors with floors drains and provide slope from room 
perimeter where indicated. Coordinate with flooring trades and plumbing contractor.


15. Contractor will be responsible for removing and replacing any new concrete that is 
deemed to not meet the contract documents through independent testing as well as any 
concrete that fails due to improper protection from weather conditions.


16. Form, place and finish all exterior mechanical and electrical equipment pads (Generator 
and Chiller pads).  Coordinate the work for the proper size and layout of the pads with the 
Mechanical & Electrical Contractors.  All interior concrete equipment pads shall be 
installed by the Contractor associated with that work.


17. Provide all temporary weather general conditions associated with completion of this scope 
of work including snow removal within the building footprint, ground thawing, and all cold 
and hot weather concrete procedures and protection as well as rain protection.


18. Dewatering and mucking of excavations shall be the responsibility of this Contractor.
19. Layout and set all anchor bolts provided by Structural Steel Contractor. Grout all base 


plates after columns are set and elevations are finalized by Structural Steel Contractor. 
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Provide asphalt-mastic paint on portions of columns below grade according to structural 
details.


20. Finish all concrete slabs to the required finish standards.  This shall include meeting all 
levelness and flatness criteria and installing required sealers.


21. Include all hoisting and placement equipment necessary to install all concrete.
22. All under slab vapor barrier shall be included.
23. All precautions (blankets, admixtures, heat, etc.) for cold weather concrete according to ACI 


and/or industry practice shall be included.  
24. Installation of all embedded plates, angles and other misc. steel shall be included.  Embeds 


are provided by others.
25. Install all steel embeds at concrete mezzanines provided by others.
26. All exposed concrete shall be rub finished
27. Provide all concrete for pan fill stair treads and landings. This work will be completed as 


soon as possible as stairwells become erected. Provide all interior and exterior cast in 
place concrete stair systems complete.


28. Provide all site concrete and associated reinforcement as indicated per the documents. 
Site concrete includes, but not limited to all concrete paving, sidewalks, curb & gutter, 
mow strips, maintenance strips, screen walls, security walls; security bollards, signs and 
sign bases, stoops, curbs, pads, ramps, approaches flagpole bases, etc. Provide concrete 
encasement for bollards, pedestals, signage, etc. Provide all steel bollards for this work 
and install. Provide barrier free textured warning surfaces at ADA ramps where indicated.


29. Where building concrete is to remain exposed patch if needed to provide a uniform surface 
suitable for finished materials.


30. Provide recessed insulated floor system under walk-in cooler/freezer.
31. Concrete wash out area will be created and maintained by this contractor. 
32. Provide and install all granular fill at cast-in-place benches.  Reference detail 14/S-531 as an 


example.
33. Provide and install all concrete curbs at openings in precast planks.
34. Provide and install all sealed concrete.


C. Precast Concrete & Prestessed Hollow Core Slabs
1. Provide and install/erect all precast structural concrete and precast prestressed hollow core 


concrete. Include engineering, fabrication, shipment, delivery, equipment, grouting and all 
misc. steel required as part of a complete engineered system.   Provide all reinforcing 
integral to precast. Provide all steel embeds for attachment of other building systems. 
Provide embeds for attachment of cold formed metal truss systems. Carefully review 
architectural and structural drawings for locations where embeds are required. Specifically 
note embeds associated with mezzanine, stair attachments, and steel pour stops.  All 
reinforcing between precast and masonry above is to be provided by the contractor of this 
bid category.


2. Provide all engineering and design as required by the contract documents.  Coordinate 
drawings with all other contractors for proper opening sizes and locations. 


3. Accommodate all openings, structural elements, temporary access, etc. needed or required 
for the construction of this project.


4. Include knockout panels to allow access of all prefabricated cell units.  Cell units are 
assumed to be double stacked in height.  Coordinate this work with the Bid Package #7 DEC 
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contractor for proper opening size and locations.  This is assumed to occur in three (3) 
locations.


5. Coordinate all work with the Steel and Masonry Contractors to ensure proper bearing and 
locations for all work.


6. Provide all bearing pads for installation by others.  This shall include detailed drawings 
indicating all embed locations.


7. Provide all miscellaneous precast accessories necessary to complete this scope of work 
including, but not limited to all bond break material, bearing pads, and slip pads, shims, 
hangers, clips, anchors, etc.


8. Prior to site mobilization, coordinate the installation of all work with the Construction 
Manager and other onsite contractors.  Installation of precast will need to be coordinated 
with the Steel and Masonry contractors for proper installation of all work by each trade.


9. Provide and install all reinforcing extending from precast panels and/or hollow core planks.  
This shall include all reinforcing at knockouts of hollow core planks and the grouting in 
place of all reinforcing.


10. Provide all embeds for precast concrete and hollow core slabs at masonry and cast-in-place 
concrete for installation by others.  Provide layout drawings for proper installation and 
location of each embed.


11. Provide and install all steel embeds in precast units for bearing of other work.  This would 
include, but not limited to, embeds for structural steel, miscellaneous steel, metal joist, 
metal decking, stairs, etc.  


12. At beam and/or joist pockets, construct the pocket large enough for the proper 
installation/welding of the support member.


13. Weld precast embeds to support steel where applicable. 
14. Grout all gaps, keyways, cracks, voids, plank cores, and lifting openings as shown and as 


required for a complete system. Provide and remove all temporary grout stops and patch 
holes made by grout stops and/or remove excess spray foam to prepare for subsequent 
finishes.


15. Assume multiple mobilizations may be required due to differing areas of construction and 
coordination between trades.


16. Provide, install and remove all temporary bracing required for the proper installation of this 
work.  All bracing shall be installed to fully support this work until such time as the 
remaining structure is complete. Engineer precast bracing such that this work does not 
delay underground utilities and concrete slab pours. Engineer precast wall system to 
remove bracing once precast erection is complete. This includes providing, installing and 
removing any/all deadmen required for proper bracing.  Following final connections, all 
shoring and bracing and deadmen shall be removed and any holes or damaged surfaces 
shall be repaired to match the surrounding finish.  Fill deadmen holes with suitable backfill 
in accordance with specifications. Coordinate all shoring installations to not inhibit the 
erection of precast concrete, structural steel or masonry walls. Coordinate all deadmen 
locations with underground MEP utility contractors. 


17. Provide for any MEP rough-in in precast plank cores. Coordinate locations to leave cores 
open for rough-ins. Notch planks in the field during installation where rough-ins will extend 
beyond top of masonry walls at bearing locations.


18. Provide field verification prior to mobilization of all bearing wall locations, elevations, and 
conditions. Immediately notify CM of any unacceptable conditions.


19. Provide OSHA compliant hole covers for all openings in precast 2” and bigger and leave 







SULLIVAN COUNTY SHERIFF’S OFFICE AND 
CORRECTIONAL FACILITY


MULTIPLE CONTRACT SUMMARY – BID CATEGORY BP NO. 1 Page 7 of 15


covers in place after each erection sequence. Hole covers will be maintained and removed 
by others.


20. Design additional capacity to support masonry as indicated on the structural framing 
details.


21. Provide field patching of all exposed precast surfaces. Include multiple mobilizations to 
provide field patching in addition to precast erection mobilizations required per this scope 
of work.


22. Provide winter conditions associated with erection of precast during the winter including 
heating substrate, snow and ice removal from bearing walls, and heating grout as well as all 
other winter conditions necessary.


23. This contractor will be responsible for providing temporary fall protection guard rails 
around the entire perimeter of all areas of precast concrete plank. Install temporary fall 
protection immediately after erection sequence to make safe for subsequent trades to 
avoid the need for tie-off. Fall protection is to comply with OSHA requirements. Provide 
removable sections to allow for movement of materials and removal of trash and debris to 
precast levels. Remove temporary fall protection when directed by CM and patch exposed 
substrate to prepare for finishes. 


24. Provide and install all thin brick associated with the precast concrete panels. Deleted per 
Addendum #2


25. Provide and install all precast wall caps.


D. Exterior
1. Provide and install all landscaping as indicated by the contract documents.  This shall 


include all labor, materials, equipment, and supervision for a complete and professional 
landscape installation.  


2. This contractor to haul off spoils generated by this work as necessary.
3. This work shall include all seeding, mulch, plants, trees, bushes, flowers, site amenities, 


benches, trashcans, etc.
4. All topsoil shall be tested for soil nutrient characteristics and amended for the intended 


plant growth.
5. Provide and install all grass pavers.  This shall include all stone subgrade, pavers, sand, etc. 


for a complete system.
6. Install and maintain all erosion control measures necessary to ensure proper growth of 


grass and eliminate soil erosion.  Remove these protections upon establishment of seed 
growth.  Provide all monitoring and written reports for this erosion control as required by 
Authorities Having Jurisdiction.


7. Include watering of plantings until establishment.
8. Provide and install all chain link fencing, site fencing, security fencing, decorative metal 


security fencing, gates, chain link overhead security barriers and barbed tape including all 
chain link fence fabric fence framing, tension wire, barbed wire, grout, concrete, fence 
grounding, fittings, and hardware complete. Provide all mow strips along security fencing as 
indicated on fencing details sheet C105.


9. Provide and install all authorized traffic gates. Provide layout and coordination of gate 
system with other trades.


10. Provide and install all security bollards and associate work including all concrete & 
excavation work.


11. Provide and install the louvered screen panel system alternate.
12. Provide and install all outdoor furniture. This includes the tables, chairs, benches, etc.
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E. Division 5 Work 
1. Provide and install a complete cold formed metal truss package, delegated design, erection, 


and temporary and permanent bracing of roof trusses. Coordinate this work with precast 
panel supplier. Provide and install all fasteners and connections at all load bearing 
connections and all other connections. Provide and coordinate openings for all utilities, 
supports and connections for roofing system, provide all cutting and bracing of truss system 
as necessary for other trades. Provide all truss blocking.


2. CF trusses to be braced at ALL times.
3. Provide and install a complete cold formed framing package, delegated design, erection, 


and temporary and permanent bracing of walls, ceilings, soffits, skylight curbs, etc.. 
Coordinate this work with other trades. Provide and install all fasteners and connections at 
all load bearing connections and all other connections. Provide and coordinate openings for 
all utilities, supports and connections. Provide all cutting and bracing of cold formed 
framing as necessary for other trades. Provide all cold formed blocking.


4. This contractor to provide all gauge steel material.
5. Provide and install exterior decorative metal brackets.
6. Provide and install all required fasteners, clips, brackets, splices, etc. necessary to fasten all 


cold-formed systems to the structure.
7. Metal Roof Deck supplied and installed by BP #1 contractor. BP #4 contractor to provide 


and install all Composite Floor Deck. 


F. Division 6 Work
1. Provide and install all building expansion joints.  Roof expansion joints will be provided and 


installed by the roofing Contractor.
2. Provide interior trim and shelving including clothes rods, blocking, anchors, adhesives, joint 


sealants, putty, and accessories as indicated and required for a complete system.  Provide 
prefinished hardware where indicated; include wire shelving if shown.


3. Provide and install all access flooring.  Provide all cutouts for grilles, equipment and 
furniture that may be required.


4. Provide and install all access panels, related to this Contractor’s work, required to access 
concealed items as required for Code but not shown on Drawings.


5. Other Contractors shall furnish access panels for access to their work. This Contractor is 
responsible for the complete installation of these access panels into partitions and walls 
constructed by this Contractor.  


6. Provide and install all wood blocking, wood sheathing, plywood, nailers, etc. required for 
the project. 


7. Contractor shall provide and install all blocking, bracing and/or backing required to 
adequately support all wall hung fixtures and equipment (cabinets, lab casework, furniture, 
toilet accessories, tack boards, handrails, fire extinguisher cabinets etc.) specified on the 
contract documents. Comply with stud manufacturers recommendations and industry 
standards in each case considering weight or load resulting from item supported. This 
Contractor will meet with each related Contractor and the Construction Manager to 
coordinate blocking and backing work. 


8. All blocking materials shall properly support the products being fastened to them.
9. Contractor shall supply to Garmong coordinated blocking drawings indicating all in-wall 


blocking required for anchoring the work.  However, this shall in no way relieve the 
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Contractor of its responsibility to properly secure the work of this scope.  
10. Contractor shall furnish and install all fasteners, anchors, and miscellaneous accessories as 


required for the complete installation of the work of this scope. 
11. Provide and install all wood blocking at the roof.  Coordinate blocking depth with Roofing 


Contractor for proper depth and anchorage requirements.
12. Include plywood backboards for equipment.  All plywood shall be smooth finish and 


painted black prior to equipment install.
13. Include any reinforcing for doors & frames.
14. Include all blocking at exterior openings in the building.
15. This contractor shall provide and install all exterior wall insulation.  This shall include, but 


not limited to, all ridged board insulation, batt insulation, foam spray insulation, foamed-in 
place insulation, etc.


16. This contractor to provide and install all weather barriers, building wrap.
17. Furnish and install all temporary and permanent cross bracing, wind bracing, and misc. 


bracing as required.
18. Contractor agrees to furnish all scaffolding, associated rigging, hoisting (crane), unloading, 


handling, unpacking, and services necessary for erection and delivery into the premises of 
all necessary equipment and apparatus. Contractor agrees to remove it from premises 
when no longer required for the performance of this work required to perform the work of 
this Subcontract is included. 


19. Contractor agrees to furnish all scaffolding, hoisting, lifts etc. to access work within skylight 
shafts.


G. Division 7 Work
1. This contractor responsible for waterproofing, weather barriers, perimeter insulation, EIFS, 


vapor retarders, fireproofing, intumescent fireproofing, firestopping, preformed joint seals, 
and sealant per the Contract Documents. 


2. Provide all reinforcing, mesh, surface preparation, etc. necessary for the proper adhesion of 
all fireproofing materials to the surfaces and/or structures they are being applied to.


3. Fire Protection Contractor, Mechanical Contractor, and Electrical Contractor are 
responsible for firestopping wall penetrations in rated walls and smoke tight partitions.  
General Trades Contractor is responsible for the perimeter or all rated walls and smoke 
tight partitions.


4. Prepping of substrates for application of fireproofing. Contractor shall notify Garmong in 
writing prior to application of fireproofing of any surface that is not acceptable. Start of 
work shall be acceptance of surfaces by this Contractor. 


5. Provide and install all sealants as indicated or required herein. This shall include but not 
limited to the following:
a. Precast joints
b. Masonry control joints
c. Casework and millwork including countertops, backsplashes and trims to themselves or 


dissimilar materials.
d. Security caulking
e. Wall to floor caulking
f. EIFS control joints
g. Door frames (walls and floor).
h. Caulking of all storefronts is included in this scope of work. This includes all interior and 
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exterior caulking including floors.
i. Expansion joint caulking
j. Control joint caulking
k. Sidewalk joints
l. Caulking of plumbing fixtures
m. Caulking of tile to countertops
n. Caulking of lab casework.
o. Plumbing fixtures
p. Site concrete paving


6. All sealants to match adjacent surfaces.
7. Contractor shall furnish and install all acoustical sealants required.
8. Provide and install a complete aluminum column cover system, blocking, fasteners, etc. 


Coordinate with other trades and building materials.
9. Provide and install bent metal flashings at exterior windows as referenced in, but not 


limited to, drawing detail 1B/A7.1.


H. Division 8 Work
1. Provide all non-detention hollow metal doors and frames including all anchors, glazing, and 


accessories. Any frames not on site in time for masonry will be left open and this category 
will pay mason’s premium to tooth-in frame. The Masonry Contractor will grout frames.


2. Provide installation only of all Security access doors and frames. Security doors will be 
furnished by the detention equipment contractor.


3. Provide all flush wood doors complete where indicated including all glazing and 
accessories. Provide protection to cover wood doors after installation.


4. Provide door position indicator device compatible with security electronics system. Provide 
complete engineered system that meets performance criteria from the contract 
documents.


5. Coordinate electrified controls with DEC and Electrical Contractors prior to ordering doors 
to ensure proper operation with electrical and security electronics systems.


6. Provide all non-detention door hardware in openings provided as part of this bid category 
as well as all non-detention door hardware in security openings. Refer to all pages of the 
contract drawings for locations of automatic door operators and push pads provided as 
part of this scope of work (specifically electrical drawings). Electrified non-detention 
hardware is to be wired and terminated by the Electrical Contractor. Provide construction 
keying in exterior non-detention door openings. Provide all permanent keying in non-
detention door openings provided as part of this scope of work coordinated with owner, 
CM, Architect, and lock supplier. Provide all key controls including key management 
system, key cabinet, and fire department lock box.


7. Include all hoisting and transportation for the delivery and installation of doors, frames and 
hardware


8. Contractor shall install all hollow metal frames under this scope. Care should be taken to 
insure that frames are installed in a true, level, square and plumb fashion. This Contractor 
shall remove hollow metal frame spreaders.  


9. Ensure all frames are true, level, square and plumb following framing and drywall activities.  
Any repairs will be made by this Contractor 


10. Install all Doors and Door Hardware complete and ready for operation.  All access door 
hardware will be supplied and installed by this Contractor.  This work shall be coordinated 
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with the Electrical Contractor to interface with the security systems.
11. All required final hardware adjustments and punching out of the work as required for a 


properly functioning system at the time of Substantial Completion and Owner acceptance is 
included.


12. Contractor shall be responsible for protection of all hardware and wood doors until 
installed and accepted by the Construction Manager. Removal of shipping protection 
materials and depositing in the job site dumpsters is included in this scope of work.


13. Coordinate keying and installation of cores with the Owner and Garmong.  Contractor will 
install all cores as per their direction.


14. Provide any/all access doors indicated on the reflected ceiling drawings.  All access doors 
not shown but required for Mechanical, Plumbing or Electrical access will be provided and 
installed by the Contractor requiring the access door


15. Install only all detention door frames, tear gas ports, chase doors and security access doors 
furnished by Detention Equipment Contractor.  DEC will provide on-site training before 
beginning this work. General Trades contractor is to receive, unload, inspect, maintain 
inventory, and protect detention frames prior to installation. Frames are to be delivered 
prior to the start of above grade masonry and stored by the General Trades Contractor until 
installed. Where frames are delivered in sections due to shipping limitations or where 
detention frames are to be installed tight to other frames and structural steel, this 
contractor will be responsible for welding frames together and installation of Bondo to 
provide a seamless installation. Coordinate with DSC. Frames will be grouted by the 
Masonry Contractor. The General Trades contractor will be required to Bondo over grout 
holes where required to grout frames under steel framing.


16. All non-detention doors and frames identified to receive detention glazing are to be 
provided with 1-1/4” glazing stops and rabbits that provide 1” of bite on detention glazing 
to maintain the warranty from the detention glazing manufacturer.


17. At non detention openings provided as part of this scope of work, provide all wiring pigtails 
within door panels.


18. Provide and maintain in base bid (4) temporary doors and framing for construction access 
into the building through the exterior skin of the building, approximately 12’x12’. Remove 
these doors and framing as directed by the CM.


19. Provide and install all Aluminum Framed Entrances and Storefront, Aluminum Curtain 
Walls, labor, material, equipment, supervision and services required for complete and 
operational, Glass & Aluminum Windows, Doors, Storefront, Fiberglass Sandwich Panel 
Assemblies and Glazing work, including but not limited to:
a. Provide all aluminum entrances and storefront systems.  This shall include all interior 


and exterior aluminum systems.
b. Provide all aluminum headers, soffits, closures, and extensions of material within plane 


of window/storefront systems to close building envelope.
c. Automatic entrances as indicated.  This includes automatic door operators and sliding 


doors.
d. Flashings, sill trim, weeps, etc. – All assemblies as required ensuring performance 


against water infiltration in accordance and in coordination with exterior wall 
consultant’s recommendations.


e. Provide and install all glass.  This shall include all vision, mirrors, decorative, spandrel, 
interior and exterior glass.


f. All skylights with fiberglass sandwich-panel assemblies
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20. Provide temporary protection of window, glazing, frames, doors, and storefronts. 
21. This Contractor shall remove all dirt, grease, stickers, glue, and markings when directed by 


the Garmong project superintendent prior to turnover.
22. All glass and glazing including glazing of wood and hollow metal doors, frames and windows 


is included in this scope. This includes filling nail holes in wood door stops. 
23. Provide finish of aluminum as specified, including powdered coating systems.
24. Provide and install all door hardware as specified in the contract documents.  
25. Contractor shall reinforce all door and frame components as required to receive and 


support the hardware application as specified. 
26. Coordinate and assist with install of all electronic systems.
27. Contractor shall be responsible for providing any and all additional supports not shown on 


the drawings to meet requirements of the work.
28. It is the responsibility of this Contractor to coordinate all rough openings with other trades.
29. Shop drawings will show opening dimensions for preparation by the other trades.  This 


Contractor shall include a system to accommodate the standard industry tolerances for 
these abutting trades.


30. Provide and install all overhead coiling doors and all sectional doors including manual and 
electric door operators.


31. Provide and install all electrical terminations to the equipment for overhead and sectional 
doors.  This Contractor will be responsible for providing and installing all low voltage wiring 
and switches.


32. Coordinate work with Electrical Contractor for proper installations. 
33. Contractor shall coordinate door opening sizes and verify opening size and equipment 


clearance requirements.  Modifications to the structure due to incorrect clearance 
requirements shall be this Contractor’s responsibility.


I. Division 9 Work
1. General


a) Provide and install complete metal stud framing, drywall, insulation, tape and finish, 
acoustical ceiling, security ceiling, flooring, wall tile, resinous flooring package.


b) Contractor shall stencil and identify all fire rated and smoke partitions as required.
c) Contractor will not be allowed to clean tools and equipment in permanent plumbing 


fixtures.
d)


2. Framing
a) Provide and install a complete light gauge metal stud framing package including 


necessary temporary and permanent bracing. Provide coordination with the work of 
other trades and specifically participate in the ongoing coordination of MEP trades. 
Provide and install all fasteners and connections. Provide and coordinate openings for 
all utilities, supports and connections for other tradss.


3. Drywall & Insulation
a) Coordinate penetrations in drywall with appropriate trades.  Ensure that drywall is cut 


¼” to ½” between through wall penetrations.  Seal joint with acoustical sealant as 
required.  All penetrations shall be constructed in accordance with UL and NFPA 
requirements.
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b) Provide cut outs necessary for framing at all electrical outlets, switches, HVAC, fire 
sprinkler and plumbing openings and all other trades where required.  Verify height with 
plans, specifications, codes.


4. Tape & Finish
a) Contractor shall protect storefront, hollow metal work, aluminum work, glass etc. as 


required to prevent damage by Contractor’s work.
b) Floors shall be scraped clean of drywall mud daily.
c) In the interest of a quality finished product and appearance, Garmong, along with the 


painting Contractor and this Contractor, will inspect all wallboard for surface defects 
after prime painting.  This Contractor will perform any patching of drywall for 
corrections required.  The painting Contractor will perform any associated repriming 
work. This work, both by the painting Contractor and this Contractor, shall be completed 
prior to the application of the finish coats of paint at no additional cost.


d) All drywall is to be finished to the floor to allow for the proper installation of base.
5. Ceilings


a) Provide and install complete suspended ceiling systems including the following types. 
Contractor to include grid, tile, suspension, etc. for a complete ceiling system.
i) ACP-1 – Suspended Acoustical Panel Ceiling System
ii) ACP-2 – Tectum Panel Ceiling System
iii) SMC-1 – Security Panel Ceiling System - Solid
iv) SMC-2 – Security Panel Ceiling System - Perforated
v) Suspended Gyp Board Ceiling
vi) Suspended Gyp Board Ceiling with Security Mesh


b) Coordinate with electrical and mechanical trades, the location of, the suspension 
reinforcement for, fixtures and/or mechanical grilles, etc. to coordinate with the ceiling 
suspension pattern. Provide additional ceiling supports and cut outs where necessary to 
support light fixtures, speakers and other ceiling mounted equipment


c) Coordinate the location of hangers with other work. Ensure the layout of hangers and 
carrying channels are installed to accommodate fittings and units of equipment that are 
placed after the installation of the ceiling grid system.


d) Where ducts and or other equipment prevent the regular spacing of hangers, reinforce 
the nearest and adjacent hangers and related carrying channels as required to span the 
distance.


e) Contractor shall install and cut all ceiling tile required.
f) If ceiling height discrepancies exist, this Contractor shall notify Garmong immediately. 


This Contractor shall not make any ceiling height changes without approval.
6. Flooring


a) This Contractor is responsible for broom cleaning prior to installation of the flooring 
system.


b) Provide floor and wall floating as required to repair minor substrate defects to ensure 
finish product is plumb and true. Repair work at cracks in concrete slab is included. 
Include all leveling and patching compounds as recommended and approved by the 
flooring manufacturer.


c) Final clean all material to remove all grout haze. Clean tile / stone in a manner 
acceptable to the tile / stone and grout manufacturer’s recommendations. 


d) Remove and clean-up all debris, packaging, etc. daily. Grout will not be disposed of in 
any drains.
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e) Examine all walls, floors, surfaces, and areas to receive tile material prior to starting 
work and notify contractor in writing of any unsatisfactory condition. Commencement 
of work shall constitute acceptance of subsurface by this Contractor.


f) Specific care needs to be given when working around other finished surfaces, Contractor 
shall remove grout immediately.


g) Cuts around fixtures and penetrations shall be neat. Where escutcheons are provided, 
tile cuts shall be smaller than the escutcheons. 


h) Prior to installing floor system, this Contractor will be required to check moisture 
content of the concrete slabs to be sure they are within the limits.


i) Provide, install, and maintain sheet cardboard, wall to wall, floor protection of finished 
floors. Contractor shall dispose of cardboard as directed by CM.


j) It is the flooring Contractor’s responsibility to walk the building prior to the schedule 
installation of floor covering. Nicks, small holes, cracks, depressions, rough areas, 
control joints, column diamonds, etc. in floors caused by construction process are 
expected and are a part of this Contractor’s scope of work to repair with floor patch. 
Contractor may have to do some minor floor scraping. Contractor shall report any 
conditions in writing to the contractor that warrant excessive floor patch. 
Commencement of work without such notice shall constitute acceptance of subsurface 
by this Contractor. Excessive floor patch is defined as greater than 10% of the floor area 
per building.


k) Flooring contractor responsible to float floors to ensure all finished floors are at the 
same height. Instances where two carpet materials with different finished heights 
causing trip hazards or peeling carpet over time will not be accepted.


l) Vinyl repairs and minor carpet repairs are inherent in the construction process and are 
the responsibility of the Contractor to correct. 


m) Provide final cleaning of vinyl tile in accordance with the flooring manufacturer’s 
instructions immediately prior to turnover to Owner.


n) Contractor shall caulk joint between flooring and hollow metal frame.
o) Provide and install all resinous flooring including seamless resinous non-slip shower 


floor coatings, resinous kitchen floor coating, etc.


J. Division 10 Work
1. Provide and install miscellaneous specialties, including, but not limited to visual display 


units, signage, lettering, electronic window film, toilet compartments and accessories, wall 
and door protection, fire extinguishers, lockers, evidence lockers, shelving, mobile storage 
shelving,  lockbox, canopies, and flagpoles.  Work shall include all fasteners, adhesives, 
blocking, etc.   


2. Signage per Contract Documents, including foundation for post and panel/pylon signage.
3. Provide exterior site signage, directional signage, ADA signage, traffic signage.
4. Coordinate structural support for welding curtains with Structural Steel Contractor. 
5. Install furnished detention toilet and bath accessories where embedded in masonry.


K. Division 11 Work
1. Provide and install all package transfer units, gun lockers, and inmate property packaging 


equipment.  Include anchorage devices and fasteners for complete installation. Deleted per 
Addendum #3


2. Coordinate electrical requirements with Electrical Contractor.   
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L. Division 12 Work 
1. Provide and install all manufactured laminate casework, solid surface materials, stainless 


steel cabinets & countertops, sills, backsplashes, end splashes, wall caps, undercounter 
knee protection, countertops, and closet and utility shelving as indicated and required 
including blocking, shims, wood stud framing, mounting hardware, countertop support 
brackets, and accessories.  Coordinate locations with flooring, plumbing, mechanical, and 
electrical contractor. Cut all openings in casework and countertops for electrical and data 
devices, plumbing fixtures, and piping located behind casework for electrical and data 
devices. Protect all casework and countertops, using cardboard protection, after 
installation and remove protection at project completion.  Grommets in countertops to be 
located in the field and installed by this contractor following Owner equipment move-in.


2. Include integral bowls as indicated.
3. Contractor shall provide all additional stiffeners as may be required for the proper 


performance of the work.
4. Contractor shall field verify all dimensions.
5. Contractor shall include final adjustments of all drawers, doors, and other hardware as may 


be required by the Architect and/or Garmong.
6. Contractor shall remove, as part of this scope, all manufacturers’ labels, stickers, etc. at the 


conclusion of the contract. Final cleaning of all work is included.
7. Provide and install all window stools.
8. All millwork details and returns shall be as per architectural details unless mutually agreed 


to and approved on shop drawing submissions.
9. Provide and install all window coverings.
10. Provide and install metal countertops.
11. Provide and install site and institutional furnishings including security fasteners for a 


complete installation.


END BID CATEGORY BP NO. 1 GENERAL TRADES SCOPE OF WORK
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BID CATEGORY BP. NO. 2 EARTHWORK, SITEWORK AND UTILITIES SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


31 10 00 SITE CLEARING
31 20 00 EARTH MOVING
31 23 19 DEWATERING
31 50 00 EXCAVATION SUPPORT AND PROTECTION
32 12 16 ASPHALT PAVING Deleted per Addendum #3
32 91 13 SOIL PREPARATION
32 92 00 TURF AND GRASSES Deleted per Addendum #3
32 93 00 PLANTS
33 05 24 HORIZONTAL DIRECTIONAL DRILLING Deleted per Addendum #3
33 42 00 STORMWATER CONVEYANCE
33 46 00 SUBDRAINAGE


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager. Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


A. General items to be included in this scope of work
1. Include in this scope of work a Construction Allowance of $50,000 to be utilized as directed 


by the Construction Manager.
2. Provide all surveying and layout required to complete the work of this category.
3. Contractor shall provide and install all temporary roads, parking areas and laydown areas 


for the project.  This will include the installation of stone roads and pathways throughout 
the duration of the project.  All areas shall be installed and maintained such that they do 
not hold water, they do provide proper access for equipment and materials to the building 
and are removed upon the completion of the work.  It is anticipated that all access roads 
will follow the paved areas currently shown on the construction documents.  Additional 
access lanes are to be provided around the building as necessary for the construction of the 
project.  This will include access for jail cells, cranes, trucks, etc. Maintenance of the roads 
shall include adding stone as necessary for road maintenance and the removal of 
accumulated mud and/or dirt.


4. Provide all snow removal for the project site.  Contractor shall remove snow so that all 
access and parking areas are accessible.


5. This scope shall include all associated work for the entrance road.
6. All dewatering as required for the performance of this bid package.
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7. Provide rock access road around building wide enough for crane and semi-truck traffic to 
access structural steel, precast and roof truss installations. Coordinate size and location 
with other contractors. Remove and regrade rock road. Coordinate removal schedule with 
Garmong.


B. Site Demolition
1. Contractor will provide all labor, materials, and equipment necessary to demolish 


complete, all materials indicated to be demolished in the Contract Documents.  
2. All demolished materials shall be removed to a dumpster provided by the Construction 


Manager.
3. Sawcut all existing pavements prior to removal.  Repair any damages that may occur to 


existing pavements to remain.


C. Erosion Control
1. Furnish and install all erosion control turbidity barriers, silt fence, hay bales, etc. as needed 


to protect adjacent property and all utilities. This Contractor will maintain erosion control 
daily for the entire project during the performance of this scope of work and until 
completion of the project and will decommission and clean as required at completion.


2. If drainage systems are infiltrated with sedimentation, Contractor shall clean all effected 
pipes and structures of dirt.


3. It is the responsibility of this Contractor to protect all trees and vegetation designated to 
remain. 


4. This Contractor is responsible for dust control and traffic control (including traffic control 
signage required) for the duration of the project. All mud, dirt. Sand or other material 
tracked or spilled onto existing public and / or private road shall be removed and cleaned 
by this Contractor daily or as directed by Garmong.  Also, water trucks, hoses and any other 
necessary means will be utilized to minimize and control dust onsite.  


5. Maintain all erosion control measures for the duration of this project.  
6. Install all stone. This includes installation and maintenance of stone for construction 


entrances and drives for the life span of the project.
7. Provide all required temporary seeding that may be necessary due to inactivity.  
8. This scope shall include the removal of all erosion control measures installed on the project 


and remediation of any disturbed grades due to this work.  This shall include grading and 
seeding of the ditch line where the silt fence is removed.


9. Inspect and repair all erosion control measures weekly and following all rain events. 
Provide written report of these inspections to the authorities having jurisdiction.


D. Earthwork
1. This Contractor is responsible for locating all existing utilities prior to work operations. 


Furnish, install and coordinate all private utility locator’s services as required prior to 
commencing this work. This Contractor agrees that any existing utilities that may be 
damaged during work shall be repaired at this Contractor’s expense.


2. Wherever work encroaches on existing sod or paved areas, restore those areas to original 
condition after completion of the work.  This includes all sod, new asphalt, new concrete, 
grading or other work required to complete the renovated area.


3. Include all tree removal/demolition required for the installation of work of this bid package.  
Regrade all areas where demolition occurs and utilities are installed, ready for final 
landscaping, and install temporary seeding.


4. All necessary traffic control and barricades for the proper and safe execution of the Work 
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shall be furnished and maintained by this Contractor.
5. The Contractor shall dispose of any unsuitable materials off site.
6. This Contractor understands that there will be “out of sequence” work with respect to the 


work and has included such in this agreement.
7. The services of the soil engineer to perform soil testing, inspection services, and concrete 


testing will be provided by others.  Contractor shall be responsible for coordinating with 
these services.  The soil testing, concrete testing, and inspection does not in any way 
relieve the Contractor of its overall responsibility.


8. Contractor is responsible for all quantities of soil on site. This includes any import or export 
as needed for proper completion of this work.


9. Site clearing including all grubbing and topsoil removal of the site.
10. All excavation, cuts, fills and grading as required by the contract documents.
11. All backfill and compaction as required.  This shall include the backfill and compaction of all 


demolished structures and utilities and subsequent excavations left by their removal.  All 
backfill shall be compacted to meet requirements set for in the geotechnical soils report.


12. Proof roll the entire site once stripped of topsoil to determine locations of any unsuitable 
materials and remove.


13. The site shall be maintained such that water will not be allowed to pond on the site or 
building pads.


14. Construction of all building pads, roads, sidewalks, and curbs, utility pads, concrete 
maintenance strips, compacted aggregate surface, with proper compaction, +/- one tenth 
of a foot.


15. Provide and install all required subdrainage geotextile material.
16. Building Slab Subgrade:


i. Provide granular drainage course under building slabs to within +/- one tenth of a 
foot of subgrade elevation. Coordinate this work with the BP #1 General Trades 
Contractor.


ii. Provide material for building pad subgrade fine grading.
iii. Building slab granular drainage course fine grading to be performed by BP #1 


General Trades Contractor. Deleted per Addendum #3
17. Asphalt Subgrade:


i. Provide and install all compacted aggregate base course at all areas receiving asphalt 
paving to within +/- one tenth of a foot. Coordinate this work with the Asphalt 
Contractor.


ii. Provide material for asphalt subgrade fine grading.
iii. Asphalt compacted aggregate base course fine grading to be performed by BP #11 


Asphalt Contractor.
18. Establish, protect and maintain all excavations and slopes to provide a safe work area.
19. Install a minimum of 6” of topsoil at all finished areas.
20. Backfill and rough grade at all buildings, sidewalks, curbs, roadways, planters, and any 


other area that may be required.
21. Coordinate location of spoil piles with other trades. All spoil piles are the responsibility of 


this Contractor. 
22. Provide and install all aggregate surface.


E. Lime Stabilization
1. Provide and install lime stabilization for building pad and all roads to meet compaction 


requirements. This includes areas such as all asphalt paving types, parking lots, all concrete 
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paving types, road construction at North Section Street, turn lanes, asphalt pavement 
included in Alternate work. This does not include areas such as concrete sidewalks. Revised 
per Addendum #3


2. Lime stabilization shall be provided such that it facilitates the installation of building 
foundations and slabs. 


F. Storm Sewer System
1. Provide and install a complete and operational storm sewer system as defined by the 


contract documents.  This shall include all piping, drywells, castings, sealants, bedding, 
backfill, excavation, testing etc. for a complete and operational system.


2. Include all required excavation, backfill, bedding materials and compaction as required by 
the contract documents for storm sewers


3. Install all castings as indicated for the storm sewer system.
4. Provide all required State and Federal safety measures for this work.  Should any unsafe 


work activity be observed, Garmong will halt all work until the unsafe condition is abated.
5. Provide all required testing of piping systems.  Coordinate this with all local authorities 


having jurisdiction.
6. All piping shall be run to within 5’-0” of the building footing wall.  Provide final connections.
7. Ensure all storm sewer installations maintain proper clearances from sanitary sewer piping 


and water mains. 
8. Provide as-built drawings for all storm sewer installations.
9. Install all under drains, perimeter drains and foundation drains, as indicated.
10. Route storm piping to all downspout locations.  Provide a “turn up” connection sized for 


the downspout specified for each location. Provide and install downspout boots.


END BID CATEGORY BP NO. 2 EARTHWORK, SITEWORK AND UTILITIES SCOPE OF WORK
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BID CATEGORY BP NO. 3 MASONRY SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


04 21 13 BRICK MASONRY
04 22 00 CONCRETE UNIT MASONRY


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Provide all labor, material, equipment and supervision to complete the MASONRY scope of work.
2. Include in this scope of work a Construction Allowance of $20,000 to be utilized as directed by the 


Construction Manager.
3. The Scope of Work includes laying to all hollow metal frames in masonry wall construction.  Material 


will be furnished by others.  Grouting of hollow frames is included in this Scope of Work.  This 
Contractor shall ensure frames are plumb, level, and square before, during and after installation of 
work.


4. Contractor will remove all mortar and grout from hollow metal frames upon completion of work. 
5. Contractor shall protect the inside of all masonry hollow metal frames at the hinges, strikes, 


preinstalled conduit, boxes, etc. to keep out mortar. Review frame shop drawings and coordinate 
with frame suppliers prior to grouting.


6. BP 1 General Trades contractor responsible to remove hollow metal door frame spreaders.
7. Grout and mortar testing will be by others.  Testing shall be schedule with Garmong 24 hours in 


advance.  All cost associated with a failed test will be the responsibility of this Contractor.
8. Provide in place mock-up as required by Garmong and the Owner. Mock-ups shall include the 


specified mortar and accessories.
9. This Contractor shall be responsible for any additives, heating of materials, and covering of work in 


place for cold weather conditions.
10. Clean up of mortar droppings and masonry debris from masonry operation shall be performed 


continuously and immediately following the laying of the work and the area shall be left broom 
clean.


11. This Contractor will employ a competent scaffold erector with OSHA certification, who will supervise 
and monitor all scaffolding work and will be onsite when all scaffolding work is in progress or being 
used.  A tagging system must be used to identify out of service and in service scaffolding.  The 
tagging system will be per OSHA requirements.


12. Contractor shall install rebar caps (OSHA Approved) on all reinforcing and maintain daily.
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13. If the toilet accessories, fire extinguisher cabinets, valve cabinets, electrical panels, etc. are not 
delivered in time, provide block outs for these items as per submittal data.


14. Provide washout of excess concrete associated with masonry work to be performed on site at a 
location directed by Garmong project management.  Clean up of this area will be performed by this 
Contractor weekly.


15. The Contractor shall coordinate with Garmong and other trades, and install sleeves and embedded 
items built into masonry walls, i.e. expansion joints, metal embeds, etc.


16. This contractor to install beam pockets large enough for steel erection. Coordinate with BP #4 
contractor.


17. This Contractor is responsible to furnish, install, and remove any necessary temporary wall bracing 
to prevent failure due to wind, etc.


18. Provide and install all firestopping at the perimeter of masonry walls.  This shall include all fire and 
smoke sealants.


19. Provide and install all compressible fillers in masonry walls.
20. Install brick veneer masonry at entrance signage, brick to be provided by the owner.


Addendum No. 2 Revisions – The following items are to be added to this scope of work:
21. This contractor responsible to haul all brick material, located at the Sullivan County EMA building 


parking lot, to the jobsite for use on this project. Contractor should include loading, unloading, and 
hoisting as necessary.


BID CATEGORY BP NO. 3 MASONRY SCOPE OF WORK
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BID CATEGORY BP NO. 4 STRUCTURAL & MISC. STEEL SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


05 05 53 SECURITY METAL FASTENINGS
05 12 00 STRUCTURAL STEEL FRAMING
05 31 00 STEEL DECKING
05 50 00 METAL FABRICATIONS
05 51 19 METAL GRATING STAIRS
05 52 13
05 53 00


PIPE AND TUBE RAILINGS
METAL GRATINGS


05 75 00 DECORATIVE FORMED METAL Deleted per Add. #3


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Include in this scope of work a construction allowance of $10,000 to be utilized as directed by the 
Construction Manager.


2. Contractor agrees to furnish all scaffolding, associated rigging, hoisting (crane), unloading, 
handling, unpacking, and services necessary for erection and delivery into the premises of all 
necessary equipment and apparatus. Contractor agrees to remove it from premises when no 
longer required for the performance of this work required to perform the work of this Subcontract 
is included. 


3. Temporary barricades as required per 01 56 23 – Barricades.  
4. The Contractor will furnish F.O.B. jobsite all embeds for cast in place concrete and masonry anchor 


bolts for structural steel and special metal fabrications that are required or shown to be cast in 
concrete or masonry.  All embeds will have holes drilled for attachment to formwork.


5. Provide all necessary fasteners, clips, inserts, embeds, templates, accessories, hanger rods, pre-
punched holes, etc. to furnish and install all structural steel as required.


6. Provide certificates for all welders, prior to start of work.
7. Include touch up (chipping, grinding and prime painting) of all structural steel and field welds. All 


embeds are to be prime painted on all surfaces.
8. Furnish and install all temporary and permanent cross bracing, wind bracing, and misc. bracing as 


required.







SULLIVAN COUNTY SHERIFF’S OFFICE AND 
CORRECTIONAL FACILITY


MULTIPLE CONTRACT SUMMARY – BID CATEGORY BP NO. 4 Page 2 of 3


9. Furnish all steel lintels and brick relieving angles as required. Contractor shall provide all necessary 
anchors to attach these members


10. Provide all painting, touch-up painting, bituminous coatings and galvanizing as required.
11. In the event of mis-fabrication or design error, the supplier will submit, within 24 hours, an 


engineered solution. Upon acceptance, Contractor will immediately correct the problem as 
necessary not to interfere with the job progress.


12. No cutting or drilling of holes in structural members will be permitted unless written permission 
from the Design Team is obtained.


13. Special attention is to be made to all OSHA and Garmong Safety Requirements, especially to TYING 
OFF. Scaffolds, ladders, hard hats, safety glasses, fire extinguishers and flash arrestors will be used. 
Ladders must be tied off. All personnel setting “leading edge” work will be tied off, NO 
EXCEPTIONS. This Contractor shall design and install any necessary safety cable system required to 
achieve compliance. The company safety director prior to use will review all systems. 100% fall 
protection above 6’ will be strictly enforced.


14. All welders are to be gas or diesel powered. 
15. All welds in galvanized decks will be touched up with galvanized primer.
16. This Contractor is responsible for any lost or misplaced materials intended for this scope of work.
17. Provide all metal fabrications as indicated and specified including steel framing and supports for 


operable partitions, overhead doors and grilles, countertops, doors and windows, MEP 
equipment, shelf angles, miscellaneous steel trim and corner guards.  


18. Provide all steel closure plates, beam enclosures, steel bulkheads, steel soffits, steel utility 
enclosures, steel plate supports above security mesh screens at mezzanines as indicated.  These 
items are to be fabricated and installed with no gaps larger than 1/8”.  Provide removable access 
sections in all steel bulkheads, soffits, and ceilings per specification, but no less than every 12’ and 
a minimum of one (1) per straight run enclosure.  Provide all openings for MEP penetrations 
including HVAC grilles, fire suppression heads, as well as lights and steel mounted electrical and 
security devices.  Coordinate framing members with MEP utilities above ceiling and within steel 
bulkheads, soffits, and beam enclosures.  


19. Provide metallic putty sealants at items provided as part of this scope of work where the work 
remains exposed.  This contractor will be required to seal all exposed joints in steel soffits, 
bulkheads, ceiling, beam enclosures, and mezzanine plates.  


20. Provide angle and plates required for dock leveling equipment and enclosures. 
21. Provide and install all steel closure plates, whether indicated on drawings or not, at all wall joints 


that exceed the security caulk manufacturer’s maximum joint width. Coordinate with BP #1 
contractor to determine quantity and size of steel closure plates.


22. Bid Package No. 4 to provide and install all dimensional structural steel. This includes but is not 
limited to the Area C mezzanine level dimensional structural steel in all Dayrooms and all other 
structural steel stairs and handrails located outside of the Dayrooms. Bid Package No. 7 to provide 
and install all stairs, handrails, guardrails, grating, etc. located in Dayrooms. Revised per 
Addendum #3


23. Provide and install all HSS steel members. Coordinate attachment with BP #1 cold formed roof 
truss supplier.


24. Provide all steel embeds at concrete mezzanines to be installed by BP #1 contractor.
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25. BP #4 contractor to provide and install all Composite Floor Deck. Metal Roof Deck supplied and 
installed by BP #1 contractor.


BID CATEGORY BP NO. 4 STRUCTURAL & MISC. STEEL SCOPE OF WORK
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BID CATEGORY BP NO. 5 ROOFING SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


07 41 13.16 STANDING SEAM METAL ROOF PANELS
07 42 43 METAL PANELS
07 62 00 SHEET METAL FLASHING AND TRIM
07 71 00 ROOF SPECIALTIES
07 71 29 MANUFACTURED ROOF EXPANSION JOINTS
07 72 00 ROOF ACCESSORIES
07 72 53 SNOW RETENTION SYSTEM


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Coordinate work with the work of all other bid packages.
2. Coordinate with mechanical and electrical bid packages for roof installation around roof 


top units and penetrations.
3. Furnish and install all joint sealants as it relates to roofing. These sealants should be utilized 


to ensure water tightness and included as part of the overall roofing system.
4. Coordinate roof penetrations with all bid packages and ensure that all penetrations 


conform with the roof systems installation requirements. Provide all material necessary to 
seal these penetrations.


5. All required roof vents complete with curbs, water seals, gaskets, and hardware, flashing 
and accessories.


6. All insulation and underlayment as specified. 
7. This contractor to keep the roof clean of all materials, debris, and sharps. Perform final roof 


clean after all roof top work items are complete including curbs, roofing, coping, roof top 
equipment, ladders, roof hatches, etc.


8. Provide and install all roof hatches as required.  This shall include all curbs, blocking and 
flashings.


9. Provide and install all roof curbs required for the items installed under this scope of work.  
All other trades, i.e. Mechanical, Electrical, etc. are required to provide curbs associated 
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with their work.  BP #5 shall flash and cover curbs from the same metal roof materials roof 
curbs provided by others.


10. Provide and install metal roof system, gutters, downspouts, flashings, trims, sealants for a 
complete roofing system.


11. Coordinate all downspout locations with BP #2
12. Provide and install a complete prefinished metal soffit system.
13. Provide and install complete prefabricated metal panel system, metal panel fascia, 


fastening system.  This shall include all soffit panels, drip edge, rakes and eave’s and 
associated materials.


14. Provide and install all sealants required for this work.  
15. Provide and install all metal column covers


Addendum No. 3 Revisions – The following items are to be added to this scope of work:
16. Include in this scope of work a construction allowance of $10,000 to be utilized as directed 


by the Construction Manager.


BID CATEGORY BP NO. 5 ROOFING SCOPE OF WORK
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BID CATEGORY BP NO. 6 PAINTING SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


09 91 13 EXTERIOR PAINTING
09 91 23 INTERIOR PAINTING
09 96 65 HIGH PERFORMANCE COATINGS
10 14 23 SIGNS
13 55 00 PREFABRICATED MODULAR STEEL CELLS
32 17 23 PAVEMENT MARKINGS (INT. STRIPING)


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Include in this scope of work a construction allowance of $10,000 to be utilized as 
directed by the Construction Manager.


2. Provide block fillers, metal fillers, primer, and finish coat material as required.
3. Contractor will be responsible for all surface preparation including, but not limited to, 


scraping, grinding, sanding, etc., prior to their application. Contractor shall notify 
Garmong in writing, prior to applying finish materials as to any surfaces that are not 
acceptable. Included is all required masking and protection of adjacent work including 
hardware, fixtures, millwork, flooring, sprinkler heads, etc. Start of work shall be 
acceptance of surfaces by this Contractor. 


4. On any surface requiring more than one coat, Contractor shall not apply second or finish 
coat until it has received written acceptance of coating from Garmong.


5. Tint each undercoat a lighter shade when multiple coats of same material are applied.  
Tint undercoats in the same color range as the finish coat.


6. Provide samples of each color and material to be applied for approval by A/E on actual 
substrate prior to any production work, in strict accordance with contract specifications.


7. Come back work at the building exterior and interior is included at no additional cost. 
8. The Contractor will clean adjacent surfaces that receive over spray. 
9. Garmong will provide temporary lighting per OSHA standards only. Contractor shall 


provide all additional lighting required for the proper execution of work.
10. Finish exterior doors on tops, bottoms, and side edges same as exterior faces.
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11. Paint backsides of access panels, removable and hinged covers to match exposed 
surfaces.


12. Paint all cell module fronts and both sides of each cell door. 
13. Paint mezzanine level walkways, hand-railing, and stairs, stair stringers, etc. The open 


grating of mezzanines and the open grate stair treads will remain galvanized and not 
painted. Paint all Kane Vantage wall materials.


14. Touch up primer on factory or shop primed metal surfaces required for application of 
finish painting.


15. The Contractor shall verify compatibility of materials applied to substrates field coated 
by this Contractor to not void the warranties of said materials. It is also the 
responsibility of the Contractor to verify compatibility of shop-applied coatings to 
topcoats applied in the field.


16. Contractor will not be allowed to clean tools and equipment in permanent plumbing 
fixtures.


17. All required cosmetic caulking, including caulking at casework, is included in this 
agreement.


18. Contractor shall be responsible for painting mechanical and electrical work exposed to 
view in interior occupied spaces and exterior walls and roof.


19. The Painting Contractor, Masonry Contractor and Metal Stud/Drywall Contractor will 
inspect all gypsum wallboard, plaster, and block walls after prime painting for surface 
defects. Re-priming and/or subsequent patchwork if required shall be performed prior 
to finish painting at no additional cost.


20. Examine all walls, floors, surfaces, and areas to receive tile material prior to starting 
work and notify contractor in writing of any unsatisfactory condition. Commencement 
of work shall constitute acceptance of subsurface by this Contractor.


21. The Painting Contractor is responsible for all sanding and cleaning of surfaces except 
block and drywall.


22. Provide and install all hand-painted and stenciled signage as identified by specification 
101423 Panel Signage.


23. The Painting Contractor is responsible for all painted wall base.


Addendum No. 2 Revisions – The following items are to be added to this scope of work:
1. All 12-gauge steel plate noted on detail 34/A7.13 to be provided and installed by BP #7 detention 


contractor. BP #6 painting contractor to paint steel.


BID CATEGORY BP NO. 6 PAINTING SCOPE OF WORK
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BID CATEGORY BP NO. 7 DETENTION EQUIPMENT SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


05 05 53 SECURITY METAL FASTENINGS
08 31 19 SECURITY ACCESS DOORS AND FRAMES
08 34 63 DETENTION DOORS AND FRAMES
08 56 63 DETENTION WINDOWS
08 71 63 DETENTION DOOR HARDWARE
08 88 53 SECURITY GLAZING
09 57 53 SECURITY CEILING ASSEMBLIES
09 78 63 SAFETY PADDING 
10 57 00 RAPID ENTRY LOCKBOXES Deleted per Addendum #2
11 17 36 PACKAGE TRANSFER UNITS
11 18 00 SECURITY EQUIPMENT
11 19 01 DETENTION FURNISHINGS AND EQUIPMENT
11 19 03 SECURITY BARRIERS
11 29 23 INMATE PROPERTY PACKAGING EQUIPMENT
13 55 00 PREFABRICATED MODULAR STEEL CELLS
28 05 00 COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY
28 05 10 CABINETS AND ENCLOSURES FOR ELECTRONIC SAFETY AND SECURITY
28 13 00 ACCESS CONTROL SYSTEM
28 23 00 IP VIDEO COMMUNICATION SYSTEM
28 46 19 SECURITY AUTOMATION SYSTEM
28 46 20 VIDEO GRAPHIC USE INFERFACE
28 4621.11 ADDRESSABLE FIRE-ALARM SYSTEMS
28 51 23 IP AUDIO COMMUNICATIONS SYSTEMS


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Include in this scope of work a Construction Allowance of $40,000 to be utilized as directed by the 
Construction Manager.
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2. Furnish only all interior and exterior detention hollow metal door and window frames, security 
access panel frames, chase doors frames, and tear gas ports to be installed by General Trades 
Contractor.  Provide on-site training and supervision during initial installation. Provide coordination 
meeting with General Trades Contractor and Masonry Contractor and provide frame prep 
instructions for frames, grouting instructions, etc.


3. Furnish and install all detention and institutional furnishings.
4. Frames to be furnished prior to the start of above slab masonry walls.  Provide guarantee letter from 


manufacturers agreeing to this date and allow 4 weeks for submittal review.  Frames that cannot be 
factory prepped for hardware in time to make these delivery dates shall be prepped in the field by 
this contractor.  This Contractor is responsible for furnishing steel plate embeds at all locations 
where frames are not delivered in time for masonry wall construction and will be responsible for 
field installation of frames as part of this scope of work.  If frames are delivered on time, plate 
embeds can be omitted.  


5. Careful coordination will be required with the Security Electronics Contractor to prep frames to 
receive frame mounted security electronics devices such as intercoms, DPS devices, locks, push 
buttons, request to exit devices and all electrified hardware components.  Junction boxes, conduit 
raceways, enclosures, and access plates for all items shall come factory installed.  


6. Door, window, and access panel openings in rated wall or ceiling assemblies are to be rated 
regardless of whether correctly indicated on the door schedule.  


7. This contractor will be responsible for furnishing frame anchor straps/masonry anchors to be 
installed by others.  


8. This contractor will be responsible for furnishing for installation by Bid Package 1, all plate steel 
frame closure pieces between frames and to close off gaps around frames and columns between 
frames.  Closure pieces are to be field measured by this contractor. 


9. Provide all conduit runs, junction boxes, enclosures, and access plates factory installed in detention 
doors and frames.  At frames where access to junction boxes will be inaccessible, provide conduit 
runs through frame to either top or bottom of frame to be coordinated with the Electrical 
Contractor.  Frame mounted conduit and junction boxes are to be factory sealed to avoid leaks 
during grouting of frames. 


10. Furnish all detention hollow metal doors complete.  This contractor will be responsible for storing 
doors until installed.  On site storage will be permitted, however, this contractor will be responsible 
for receiving, unloading, and protecting until installed.  


11. All openings as part of this scope of work in rated wall or ceiling assemblies are to be rated 
regardless of whether correctly indicated on the door schedule.  Refer to fire rated assembly plans.  
Rated openings are to be complete rated assemblies (door, frame, glass, hardware) and shall bear 
UL label.  


12. Coordinate with the Electrical Contractor to prep doors to receive hardware and security electronics 
devices such as concealed closures, DPS devices, locks, etc.  


13. Provide all detention door hardware complete in detention openings provided under this scope of 
work as well as all detention hardware in non-detention openings.  


14. Furnish only all pigtails and wire harnesses for all locks and electrified door hardware to be installed 
by the Electrical Contractor.  Provide final adjustment and installation of cover plates and trim after 
installation of security electronics wiring at all door locations.  Door mutes are to be field installed 
AFTER finish painting of doors and frames by this contractor.   
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15. Provide and install complete ceiling systems per the project documents including the following 
types.


a. SMC-3 – Security Plank Ceiling System - Solid
b. SMC-4 – Security Plank Ceiling System - Perforated
c. Metal Panel Ceiling System Attached To Underside Of Truss
d. Metal Panel Ceiling System OverbuildAddendum No. 2 Revisions – The following items are to be added to this scope of work:1. Delete Specification Section 09 84 10 Fixed Sound Absorbing Panels from this scope of work.2. Delete Specification Section 125600 Institutional Furniture from this scope of work.


16. This Contractor shall provide and install water management devices and services as directed by the 
project documents. This contractor to coordinate water management system with Bid Package No. 9 
and Bid Package No. 10.


17. Include all weather stripping, gaskets, sweeps, thresholds, etc at doors installed under this work 
category.  Food pass and cuff port openings and shutters are to be factory installed in door openings 
provided by this contractor.   


18. Provide all keying and key controls for locks installed by this work category.  Attend keying 
coordination meetings in person. 


19. Perform key inventory meeting with Garmong representative monthly.
20. Perform key turnover meeting with owner at date of substantial completion.
21. Provide and install exterior fence gate electrified security door hardware.
22. Provide final adjustment of all detention doors after HVAC system is fully functional and building 


final enclosure including adjustment of hinges, closers, DPS, and LSS devices. 
23. Provide all security glazing complete including security glazing in openings, non-detention doors and 


frames where indicated furnished and/or installed by the work of this category.  Fire rated glazing is 
to be permanently etched with UL rating.  Glazing is to fit tightly to frame and/or glazing stops 
without any gaps and with glazing tape or sealants cut below edge of glazing stops.  Any gaps at 
these locations will be addressed by this contractor or will receive security joint sealants by others 
paid for by this contractor.   


24. Provide all detention toilet and bath accessories, equipment, and furnishings complete.  This 
includes but is not limited to all toilet paper holders (furnish only where embedded in masonry), 
security grab bars, security robe hooks, security shelves, security mirrors, security hook strips, 
security desks, stools, bunks, report writing shelves, dayroom tables, pistol lockers, key cabinets, 
package passes, sill passes, kitchen tool lockers, security tables, wall mounted swing stools, benches, 
security shower curtains, etc.  


25. Provide detailed coordination drawings and furnish only all steel embeds for detention furnishings 
and accessories to Masonry Contractor. Embeds are to be delivered to the Masonry Contractor prior 
to the start of above grade masonry.  Provide touchup of all factory primers, paints and finishes 
after installation to prepare for finish coat so that welding burns do not telegraph through finish 
paint.  Finish coats to be provided by Painting Contractor.  Remove all welding burns and slag from 
adjacent surfaces.   


26. Provide all woven mesh security barriers.  Coordinate sizes and location requirements for embedded 
anchors in precast and steel anchor structure above. Conduct coordination meeting with all other 
trades that have work or materials interacting with the woven mesh security barriers. Provide rough 
opening dimensions to all contractors.


27. Provide complete and tested touchscreen control system including touchscreen stations, control 
panels, interface boards and PLCs with complete and operational function of the door control 
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system, CCTV system, alarms, utility controls, and audio control systems, etc. accepted by Owner, 
A/E, and Construction Manager. 


28. Provide complete and tested door control system including all interface board, relay cabinets, install 
only pig tails and wire harnesses at new detention locks, and system functionality indicated, 
specified, or required. 


29. Provide complete and tested intercom and paging system including all PLC, software, programming, 
power supplies, amplifiers, microphones, intercom devices, speakers, intercom stations, interface 
boards and all other equipment indicated or required to achieve system functionality. 


30. Provide complete and tested CCTV system including all cameras and mounting hardware, network 
video recorders, matrix switch input cards, DVRs capable of maintaining the specified level of 
storage, and camera power supplies as well as all other equipment indicated or required to achieve 
system functionality. 


31. Furnish only all field devices, racks, relays, controllers, equipment, etc. factory assembled and tested 
to the furthest extent possible for field installation by the Electrical Contractor.  Provide on-site 
training, assistance, and verification a minimum of once a month prior to the start of on-site start-up 
and testing. 


32. Provide onsite start-up and testing of all devices and systems provided as part of this scope of work. 
33. Provide all control panels and consoles required to achieve a complete functional system. 
34. Provide detailed point to point wiring diagrams with required back box and conduit sizing and 


groupings for all new and existing devices.  Cabling, conduit, raceways, back boxes (except specialty 
back boxes indicated to be provided as part of this scope of work) required to complete this scope of 
work will be provided by the Electrical Contractor.


35. Furnish only all specialty back-boxes to the Electrical Contractor for installation. 
36. Provide up to (4) 8-hour training sessions for general operation of the security electronics system in 


addition to separate maintenance and supervisor level training to accommodate continued 
operation of facility. 


37. Develop and provide a quality assurance plan demonstrating that every aspect of the detention 
equipment and security electronics system by the DSC and ESS shall function properly at substantial 
completion.  Include in that plan a detention lock and detention door commissioning plan cycling 
every door and lock from fully closed to fully open twenty (20) times before substantial completion.  
Document this effort for every door as witnessed by an independent commissioning agent engaged 
by the CM.  


38. This contractor will be responsible for providing and installing all services identified throughout the 
drawings and specifications of those parties identified as the Detention Systems Contractor (DSC), 
Electronics System Contractor (ESS), Electronic Security Systems Contractor (ESSS), Detention 
Hardware Contractor (DEC), Detention Electronics Contractor (DEC), Detention Hardware Sub-
Contractor (DESC), Touchscreen Control System Vendor (TCSV) and Security Contractor Installer 
(SCI).  Where scope delineation conflicts exist between this Scope of Work and any other section of 
the specifications or construction drawings, this Scope of Work shall govern. 


39. All stairs, handrails, guardrails, grating, mezzanine steel, etc. located in the Day Rooms shall be 
furnished and installed by Bid Package No. 7.  


40. All plumbing fixtures located inside prefabricated steel cells, shall be furnished, and installed by Bid 
Package No. 7.  All other plumbing fixtures shall be provided and installed by Bid Package 9.
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41. This contractor responsible for protecting prefabricated cells from weather from the time the cells 
leave the manufacturer until the building is under roof and watertight. 


42. This contractor responsible for providing materials and equipment necessary to unload, assemble 
and maneuver prefabricated jail cells into the building in multiple locations. This may include but not 
is limited to installing and removing temporary concrete slabs, crane usage, etc.


43. Prefabricated cell manufacturer to provide a path for any sprinkler lines required to be installed 
under mezzanines. 


44. Specification Section 28 4621.11 ADDRESSABLE FIRE-ALARM SYSTEMS has been included in this 
scope for coordination purposes.  All fire alarm system components are to be provide and installed 
by Bid Package No. 11.


Addendum No. 2 Revisions – The following items are to be added to this scope of work:
45. Provide and install complete Decorative Stainless Steel Shower Bulkhead ceiling systems per the 


project documents.
46. All 12-gauge steel plate noted on detail 34/A7.13 to be provided and installed by BP #7 detention 


contractor. BP #6 painting contractor to paint steel.


Addendum No. 3 Revisions – The following items are to be added to this scope of work:
47. BP #7 contractor to provide all security access doors complete to BP #1 General Trades contractor 


for installation.


BID CATEGORY BP NO. 7 DETENTION EQUIPMENT SCOPE OF WORK
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BID CATEGORY BP NO. 8 FIRE PROTECTION SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


07 84 13
21 05 13
21 05 17


PENETRATION FIRESTOPPING
COMMON MOTOR REQUIREMENTS FOR FIRE SUPPRESSION
SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING


21 05 18 ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING
21 05 23 GENERAL-DUTY VALVES FOR FIRE PROTECTION PIPING
21 05 29 HANGERS AND SUPPORTS FOR FIRE SUPPRESSION PIPING AND EQUIPMENT
21 05 48 VIBRATION & SEISMIC CONTROLS FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT
21 05 53 IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT
21 11 19 FIRE DEPARTMENT CONNECTIONS
21 13 13 WET-PIPE SPRINKLER SYSTEM
21 13 16 DRY-PIPE SPRINKLER SYSTEMS


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Provide fire hydrant flow test and reports.
2. Site fire water piping by others, piping from 1’ above finished floor.  
3. Contractor is responsible for pulling all trade permits, paying all fees, and scheduling all required 


inspections associated with this work.
4. Firestopping of sprinkler piping penetrations in rated walls.
5. Through wall pipe penetrations through secure walls will require coordination with the installing 


Contractor.
6. All sleeves in new masonry walls and precast shall be laid out and provided by this bid package. All 


required core drilling, should a sleeve be missed, shall be the responsibility of this bid package.
7. Provide all access doors and panels to access concealed items where not shown on Drawings but 


required by Code.  Include all costs for installation by other Bid Package Contractors.  (Masonry 
Contractor, Metal Stud/Drywall Contractor)


8. Provide detention rated fire suppression heads in secure areas.  Locate piping such that piping is not 
accessible to inmates.  Provide detention rated pipe enclosures where piping is installed within 
reach of inmates.  Note locations of steel ceilings, soffits, bulkheads, beam wraps, and utility 
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enclosures.  These items are to be utilized for routing of fire suppression piping but will be shared 
with other utilities.  


9. A complete as-built drawing of the Fire Protection system shall be maintained through and turned 
over at the end of the project.


10. Variations of pipe routing to accommodate building conditions and/or other trades may exist.  An 
above ceiling coordination meeting incorporating all trades with work in the space will be required 
prior to rough-in.


11. Sprinkler heads located inside all prefabricated cells are furnished and installed by this Bid Package.  
Prefabricated cells will be prepared for sprinkler head installation either in the rear wall or ceiling by 
Detention Equipment Bid Package 7.  In addition, all prefabricated cells shall have connection points 
where this Bid Package will connect the water supply to the cell piping.


Addendum No. 3 Revisions – The following items are to be added to this scope of work:
12. Include in this scope of work a construction allowance of $10,000 to be utilized as directed by the 


Construction Manager.


   BID CATEGORY BP NO. 8 FIRE PROTECTION SCOPE OF WORK
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BID CATEGORY BP NO. 9 MECHANICAL AND PLUMBING SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


07 84 13
22 05 13


PENETRATION FIRESTOPPING
COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT


22 05 16 EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING
22 05 17 SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING
22 05 18 ESCUTCHEONS FOR PLUMBING PIPING
22 05 19 METERS AND GAGES FOR PLUMBING PIPING
22 05 23.12 BALL VALVES FOR PLUMBING PIPING
22 05 23.13 BUTTERFLY VALVES FOR PLUMBING PIPING
22 05 23.14 CHECK VALVES FOR PLUMBING PIPING
22 05 23.15 GATE VALVES FOR PLUMBING PIPING
22 05 29 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
22 05 48.13 VIBRATION CONTROLS FOR PLUMBING PIPING AND EQUIPMENT
22 05 53 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
22 05 93 TESTING, ADJUSTING, AND BALANCING FOR PLUMBING
22 07 19 PLUMBING PIPING INSULATION
22 11 16 DOMESTIC WATER PIPING
22 11 19 DOMESTIC WATER PIPING SPECIALTIES
22 11 23.13 DOMESTIC WATER-PACKAGED BOOSTER PUMPS
22 11 23.21 INLINE, DOMESTIC WATER PUMPS
22 13 16 SANITARY WASTE AND VENT PIPING
22 13 19 SANITARY WASTE PIPING SPECIALTIES
22 13 19.13 SANITARY DRAINS
22 13 23 SANITARY WASTE INTERCEPTORS
22 15 13 GENERAL-SERVICE COMPRESSED-AIR PIPING
22 15 19 GENERAL-SERVICE PACKAGED AIR COMPRESSORS AND RECIEVERS
22 17 23 FACILITY NATURAL-GAS PIPING
22 31 00 DOMESTIC WATER SOFTENERS
22 34 00 FUEL-FIRED DOMESTIC WATER HEATERS
22 42 13.13 COMMERCIAL WATER CLOSETS
22 42 13.16 COMMERCIAL URINALS
22 42 16.13 COMMERCIAL LAVATORIES
22 42 16.16 COMMERCIAL SINKS
22 45 00 EMERGENCY PLUMBING FIXTURES
22 46 00 SECURITY PLUMBING FIXTURES
22 47 16 PRESSURE WATER COOLERS
23 05 13 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
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23 05 16 EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING
23 05 17 SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
23 05 18 ESCUTCHEONS FOR HVAC PIPING
23 05 19 METERS AND GAGES FOR HVAC PIPING
23 05 23.11 GLOBE VALVES FOR HVAC PIPING
23 05 23.12 BALL VALVES FOR HVAC PIPING
23 05 23.13 BUTTERFLY VALVES FOR HVAC PIPING
23 05 23.14 CHECK VALVES FOR HVAC PIPING
23 05 23.15 GATE VALVES FOR HVAC PIPING
23 05 23.16 PLUG VALVES FOR HVAC PIPING
23 05 29 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
23 05 48.13 VIBRATION CONTROLS FOR HVAC
23 05 53 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
23 05 66 ANTIMICROBIAL ULTRAVIOLET LAMP SYSTEMS FOR HVAC
23 05 93 TESTING, ADJUSTING, AND BALANCING FOR HVAC
23 07 13 DUCT INSULATION
23 07 16 HVAC EQUIPMENT INSULATION
23 07 19 HVAC PIPING INSULATION
23 09 23
23 09 24


DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC
REFRIGERANT DETECTION AND ALARM


23 21 13 HYDRONIC PIPING
23 21 16 HYDRONIC PIPING SPECIALTIES
23 21 23 HYDRONIC PUMPS
23 23 00 REFRIGERANT PIPING
23 25 13 WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS
23 31 13 METAL DUCTS
23 33 00 AIR DUCT ACCESSORIES
23 33 46 FLEXIBLE DUCTS
23 34 16 CENTRIFUGAL HVAC FANS
23 36 00 AIR TERMINAL UNITS
23 37 13.13 AIR DIFFUSERS
23 37 13.23 REGISTERS AND GRILLES
23 37 13.43 SECURITY REGISTERS AND GRILLES
23 37 23 HVAC GRAVITY VENTILATORS
23 51 23 GAS VENTS
23 52 16 CONDENSING BOILERS
23 55 23.13 LOW-INTENSITY, GAS-FIRED, RADIANT HEATERS
23 56 13.19 HEATING, SOLAR, VACUUM-TUBE COLLECTORS
23 57 00 HEAT EXCHANGERS FOR HVAC
23 64 23.13 AIR COOLED, SCROLL WATER CHILLERS
23 73 13.13
23 74 33


INDOOR, BASIC AIR-HANDLING UNITS
DEDICATED OUTDOOR-AIR UNITS


23 81 23.13 COMPUTER-ROOM AIR-CONDITIONERS, CEILING MOUNTED UNITS
23 81 26 SPLIT-SYSTEM AIR CONDITIONERS
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23 81 29 VARIABLE-REFRIGERANT-FLOW HVAC SYSTEMS
23 82 19 FAN COIL UNITS
23 82 39.19 WALL AND CEILING UNIT HEATERS
33 05 24 HORIZONTAL DIRECTIONAL DRILLING Added per Addendum #3
33 10 00 WATER UTILITIES
33 30 00 SANITARY SEWERAGE UTILITIES


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager. Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project. This summary should in no 
way be construed as being all inclusive. It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents. They shall 
not be construed as the entire Scope of Work for this Bid Category. All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. All items within this package are to be furnished and installed unless otherwise noted.
2. Include in this scope of work a Construction Allowance of $25,000 to be utilized as directed by the 


Construction Manager.
3. All material handling, rigging, unloading, staging, and storage of all materials.
4. Contractor is responsible for obtaining all trade permits, paying all fees and scheduling and 


attending all required inspections associated with this work.  
5. Temporary HVAC per requirements of 01 51 23 – Temporary HVAC
6. Temporary water per requirements of 01 51 36 – Temporary Water
7. Provide all site underground sanitary piping and structures; domestic and fire water piping and 


vault; and gas piping from utility.  Fire water piping shall be capped at 1’ above finished floor.  
8. All housekeeping pads. 
9. All excavation, backfill, concrete, masonry, and concrete patching required to complete this scope of 


work.
10. Through wall penetrations through secure masonry walls will require coordination with the Masonry 


Bid Package. Layout and coordination between all other Bid Packages is required.
11. Any roof penetrations shall be coordinated with the Roofing Contractor.  Provide all accessories for 


roof and slab penetrations including sleeves and roofing accessories.  
12. All sleeves in new masonry walls and precast shall be laid out and provided by the bid package.  


Coordinate installation of sleeves with the Masonry Contractor.  Cutting and patching of precast 
planks for this scope shall be by this contractor.  


13. Variations of piping and duct routing to accommodate building conditions and/or other trades may 
exist.  An above ceiling coordination meeting will be required prior to rough-in.  


14. Provide all access doors and panels necessary to access concealed HVAC and plumbing accessories 
where required by Code and for maintenance purposes but not shown on Drawings.  Access doors 
and panels in secure areas are to be detention rated.  Access doors and panels in rated walls and 
ceilings need to be fire rated.  Include cost on installation by other Bid Packages (Masonry 
Contractor and Metal Stud Drywall Contractor) Revised per Addendum #2


15. All refrigerant piping for new HVAC equipment, excluding freezer/cooler work.
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16. Provide all man bars at duct penetrations through security walls.  Man bars shall be provided at all 
locations where ductwork penetrates walls within the security perimeter.  Provide miscellaneous 
angles and support members as indicated.  Where man bars of fire dampers are identified or 
required at the same location, provide UL rated out of wall style dampers.  Provide retaining angles 
for mounting security grilles in metal ceilings, soffits, bulkheads, and utility enclosures and do not 
weld security GRD’s to the face of these items.


17. Coordinate BAS network connections and interface with smoke control system with Electrical 
Contractor.    


18. A certified lifting plan shall be presented to Garmong Construction general superintendent prior to 
any equipment lifts associated with this bid package.


19. Sheetmetal ductwork connections to detention cells may be either round or rectangular.  Include 
provisions for either type.


20. Provide General Trades Contractor with templates to be used in cutting countertops. Coordinate 
rough-in information with various trades.


21. This Contractor is responsible for furnishing any temporary valves, pumps gauges etc. to complete 
the work as required and scheduled.


22. All plumbing fixtures located inside prefabricated steel cells, shall be furnished, and installed by Bid 
Package No. 7.  All other plumbing fixtures shall be provided and installed by this Bid Package.


23. This Contractor shall provide and install water management devices and services as directed by the 
project documents. This contractor to coordinate water management system with Bid Package No. 7 
and Bid Package No. 10.


24. Provide and install the Specification Section 333245 Horizontal Shaft Communiter along with all 
concrete pads and accessories for a complete and operational system.  Line voltage power will be 
provided by others; all other work by this bid package.


25. Provide and install all roof curbs required for the items installed under this scope of work.  
26. The kitchen hood and dishwasher hood are furnished by Bid Package No. 12 kitchen equipment 


contractor for installation by Bid Package No. 9 mechaincal contractor. Coordinate all work with the 
Kitchen Equipment Contractor.


27. Provide and install all laboratory fume hoods for a complete and operational system.
28. This contractor to provide a full back of cell mock up with all plumbing and hvac equipment.
29. Provide materials to the General Trades package along with associated layout for installation in all 


precast concrete.
30. Coordinate solar heating system with roofing manufacturer as to not void roofing warranty or 


damage roofing materials. Provide waterproof mounting system, sealants, boots, etc. as necessary.


BID CATEGORY BP NO. 9 MECHANICAL AND PLUMBING SCOPE OF WORK
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BID CATEGORY BP NO. 10 ELECTRICAL & COMMUNICATION SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


07 84 13
13 12 00
26 00 10
26 05 19


PENETRATION FIRESTOPPING
PREFABRICATED BUILDINGS – COMMUNICATIONS SHELTER Added per Addendum #3
SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL
LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES


26 05 23 CONTROL VOLTAGE ELECTRICAL POWER CABLES
26 05 26 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
26 05 29 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
26 05 33.13 CONDUITS FOR ELECTRICAL SYSTEMS
26 05 33.16 BOXES AND COVERS FOR ELECTRICAL SYSTEMS
26 05 43 UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
26 05 44 SLEEVES AND SLEEVE SEALS FOR ELECTICAL RACEWAYS AND CABLING
26 05 48.16 SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
26 05 53 IDENTIFICATION FOR ELECTRICAL SYSTEMS
26 05 73.13 SHORT-CIRCUIT STUDIES
26 05 73.16 COORDINATION STUDIES
26 05 73.19 ARC-FLASH HAZARD ANALYSIS
26 09 23 LIGHTING CONTROL DEVICES
26 22 13 LOW-VOLTAGE DISTRIBUTION TRANSFORMERS
26 24 13 SWITCHBOARDS
26 24 16 PANELBOARDS
26 24 16.16 ELECTRONICALLY OPERATED CIRCUIT-BREAKERPANELBOARDS
26 25 50 GENERATOR CAMLOCK ROTARY MANUAL TRANSFER SWITCH–Added per Add. 1
26 27 26 WIRING DEVICES
26 28 13 FUSES
26 28 16 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
26 29 13.03 MANUAL AND MAGNETIC MOTOR CONTROLLERS
26 29 23 VARIABLE FREQUENCY MOTOR CONTROLLERS
26 32 13.13 DIESEL ENGINE DRIVEN GENERATOR SETS
26 36 00 TRANSFER SWITCHES
26 43 13 SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS
26 51 19 LED INTERIOR LIGHTING
26 56 13 LIGHTING POLES AND STANDARDS
26 56 19 LED EXTERIOR LIGHTING
27 00 10 SUPPLEMENTAL REQUIREMENTS FOR COMMUNICATIONS
27 05 26 GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS
27 05 28 PATHWAYS FOR COMMUNICATIONS SYSTEMS
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27 05 29 HANGERS AND SUPPORTS FOR COMMUNICATIONS SYSTEMS
27 05 36 CABLE TRAYS FOR COMMUNICATIONS SYSTEMS
27 05 43 UNDERGROUND DUCTS AND RACEWAYS FOR COMMUNICATION SYSTEMS
27 05 44 SLEEVES AND SLEEVE SEALS FOR COMMUNICATIONS PATHWAYS AND CABLING
27 05 53 IDENTIFICATION FOR COMMUNICATIONS SYSTEMS
27 11 00 COMMUNICATIONS EQUIPMENT ROOM FITTINGS
27 11 16 COMMUNICATIONS RACKS, FRAMES, AND ENCLOSURES
27 13 00 COMMUNICATIONS BACKBONE CABLING
27 15 00 COMMUNICATIONS HORIZONTAL CABLING
27 41 33 MASTER ANTENNA TELEVISION SYSTEM
28 05 00 COMMON WORK RESULTS FOR ELECTRONIC SAFETY AND SECURITY
28 05 10 CABINETS AND ENCLOSURES FOR ELECTRONIC SAFETY AND SECURITY
28 13 00 ACCESS CONTROL SYSTEM
28 23 00 IP VIDEO COMMUNICATION SYSTEM
28 46 19 SECURITY AUTOMATION SYSTEM
28 46 20 VIDEO GRAPHIC USE INFERFACE
28 46 21.11 ADDRESSABLE FIRE-ALARM SYSTEMS
28 51 23 IP AUDIO COMMUNICATIONS SYSTEMS


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager. Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project. This summary should in no 
way be construed as being all inclusive. It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents. They shall 
not be construed as the entire Scope of Work for this Bid Category. All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. All items within this package are to be furnished and installed unless otherwise noted.
2. Include in this scope of work a Construction Allowance of $25,000 to be utilized as directed by the 


Construction Manager.
3. Contractor is responsible for obtaining all trade permits, paying all fees and scheduling and 


attending all required inspections associated with this work.  This includes preparing and submitting 
all fire alarm drawings to state and local permitting and plan review authorities in a timely manner 
so as not to delay the start of work.  


4. Temporary power and lighting as specified in 01 51 13 – Temporary Electricity.
5. Provide temporary security lights and light poles to all sides of the building at a minimum of 4 


locations. Lights to be operational after precast exterior wall panels are installed. Remove 
temporary lights and poles at Garmong’s direction. 


6. Light pole bases.
7. All housekeeping and transformer pads.  
8. Provide underground conduit rough-in for site primary feed from utility source to utility service 


provided primary transformer.  Provide the CT metering cabinet and install the utility furnished 
meter socket.  Coordinate with the utility provider, submit all applications and pay all required fees.  







SULLIVAN COUNTY SHERIFF’S OFFICE AND 
CORRECTIONAL FACILITY


MULTIPLE CONTRACT SUMMARY – BID CATEGORY BP NO. 10 Page 3 of 5


9. All underground conduit rough-in for telephone and fiber to utility service.  
10. All excavation, backfill, concrete, masonry and concrete patching required to complete this scope of 


work. 
11. Schedule of any required shutdowns shall be coordinated with Garmong.
12. All material handling, rigging, unloading, staging, and storage of all materials.
13. Through wall penetrations through secure masonry walls will require close coordination with the 


Masonry Bid Package. Layout and coordination between other Bid Packages is required.
14. Install all electrified door, overhead door, and coiling shutter hardware components furnished by 


General Trades Contractor and provide wiring terminations.  This excludes electrified door controls 
provided by the Detention Equipment Contractor.  


15. Any roof penetrations shall be coordinated with the Roofing Contractor. This package shall create 
the roof penetration to the acceptance of the Roofing Contractor.  Provide all accessories for roof 
and slab penetrations including sleeves and roofing accessories.  


16. All sleeves in new masonry walls and precast shall be laid out and provided by this bid package. 
Coordinate installation of sleeves with Masonry Contractor.  Cutting and coring of precast planks for 
this scope of work shall be by this contractor.  


17. Provide all access panels required to access conceal items as required for Code but not shown on 
Drawings.  Include costs for installation by other Bid Packages.  (Masonry Contractor and Metal Stud 
Contractor)


18. It shall be the responsibility of this bid package to provide start up assistance on equipment 
provided. The equipment manufacturer (when required) shall provide start up on all equipment.


19. All interconnecting wiring and devices as required for new kitchen equipment and kitchen fire 
protection as described in contract documents.


20. Variations of conduit routing to accommodate existing building conditions and/or other trades may 
exist. An above ceiling coordination meeting will be required prior to rough-in.


21. Provide and install all components of the telephone, data, wireless internet, communication, 
television, fiber optics, lighting controls, and coxial systems for complete an operational system.


22. Provide and install a complete radio tower, complete radio tower building and 911 center 
relocation including but not limited to excavations, foundations, rebar, slabs, structure, finishes, 
rough-ins, conduit, wire, devices, terminations, relocating owner equipment for a complete and 
operational system. Coordinate with Commercial Radio Service Inc. This bid package responsible 
for “Radio Notes” on sheet E4.1C. Revised per Addendum #3


23. Provide and install all power, data, communication, raceways for the radio communication system 
and satellites. Equipment to be provided by others. 


24. Provide and install all power, data, communication, raceways for all components of the inmate 
telephones, video visitation, inmate tablet system, etc. for complete an operational system. 
Equipment provided and installed by others.


25. The head-end network equipment (server infrastructure, firewall infrastructure, switch 
infrastructure, wireless infrastructure, miscellaneous hardware and installation shall be furnished 
and installed by this contractor. This contractor shall furnish and install ups branch circuits, 
grounding, housekeeping, pads, anchoring, and other extraneous items necessary to accommodate 
this equipment. Contractor shall furnish and install conduit, grounding, cable tray, j-hooks, 
firestopping, penetrations/blockouts, pullstrings, wiring device boxes, sleeves/endbells/bushings, 
supports/hangers, pullboxes, handholes, plywood backboards, and other extraneous items 
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necessary to accommodate this vendor furnished and installed equipment for a complete and 
functional system.


26. Structured cabling and all related accessories (i.e. mutoa outlets, conduit, patch cords, horizontal 
structured cabling systems, backbone structured cabling systems, patch panels, j-hooks, cable tray, 
telephone infrastructure, matv infrastructure, etc.) shall be furnished and installed by contractor. 
Field coordinate minimum rack unit (RU) spaces and locations required for patch panels with the 
head-end network equipment. Contractor shall furnish and install conduit, grounding, cable tray, j-
hooks, firestopping, penetrations/blockouts, pullstrings, wiring device boxes, 
sleeves/endbells/bushings, supports/hangers, pullboxes, handholes, plywood backboards, and other 
extraneous items necessary to accommodate equipment for a complete and functional system.


27. Provide all cable support systems, raceways, conduits, wall sleeves, rough-in boxes and cable trays 
for all low voltage systems installed by as part of this scope of work and for systems installed by 
others including data and communications, security electronics, electrified door hardware, kitchen 
and laundry equipment, and fire alarm.  This is to exclude temperature controls /BAS systems which 
will be provided by the Mechanical & Plumbing Contractor except where specifically indicated on 
the Contract Documents.  Cable trays not identified on the Drawings will be the responsibility of the 
contractor requiring the cable trays.  Install only special back boxes, racks and cabinets furnished by 
the Detention Equipment Contractor.  Layout and provide wall sleeves for these systems as 
necessary to provide complete raceways.  


28. Provide all security electronics cabling, wire, and fiber optic complete and ready for termination at 
head end racks by the Detention Equipment Contractor.  Install only all field devices and lock pigtails 
and wiring harnesses for security electronics systems.  Terminations at head end equipment will be 
provided by the Detention Equipment Contractor, however, the Electrical Contractor will be 
responsible for receiving and installing head end equipment racks.  Examples of field devices that 
are furnished by the Detention Equipment Contractor for installation by this contractor include 
intercoms, cameras, duress devices, watch tower devices, speakers, talk-thru devices, card readers, 
motion detectors, request to exit buttons, microphones, etc.  Note locations where utility control is 
provided through the security electronics systems and lighting and power is fed through the utility 
control panels on the security electronics system.  Central control computers and monitors are to be 
furnished and installed by the Detention Equipment Contractor.  


29. All BAS and HVAC controls will be the responsibility of the Mechanical & Plumbing Contractor.  The 
Mechanical & Plumbing Contractor will be responsible for furnishing all BAS equipment and 
controllers.  The Electrical Contractor is responsible for line voltage power connections, relays, VFD 
terminations, fire alarm connections, power shut down (contactors), motor starters, or disconnects 
associated with the controls system, all of which are to be furnished and/or installed as detailed in 
this scope of work.


30. All pigtails and wire harnesses for all locks and electrified door hardware to be installed by the 
Electrical Contractor.   Pigtails and wire harnesses to be provided by Bid Package No. 7.


31. This Contractor shall provide and install water management devices and services as directed by the 
project documents. This contractor to coordinate water management system with Bid Package No. 7 
and Bid Package No. 9.


32. Provide all conduit and boxes to the General Trades package along with associated layout for 
installation in all precast concrete.
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33. Specification Section 28 4621.11 ADDRESSABLE FIRE-ALARM SYSTEMS is to be provide and installed 
by Electrical Bid Package No. 10.  Coordinate this work with Detention Bid Package No. 7 for 
integration of security system components.


34. In specification section 280500 Common Work Results for Electronic Safety and Security, this bid 
package shall provide and install all work defined as being performed by the “Division 26 
Contractor”.


BID CATEGORY BP NO. 10 ELECTRICAL & COMMUNICATION SCOPE OF WORK
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BID CATEGORY BP NO. 11 ASPHALT PAVING SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


32 12 16 ASPHALT PAVING
32 17 13 PARKING BUMPERS
32 17 23 PAVEMENT MARKINGS


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Provide all labor, material, equipment and supervision to complete the ASPHALT PAVING scope 
of work.


2. This contract is to provide and install all asphalt in accordance with the plans and specifications 
including fine grading of stone. Stone necessary to fine grade to be provided by BP #2 Earthwork 
Contractor.


3. This contract to provide and install asphalt in accordance with the plans and specifications 
including fine grading of stone placed by the Site Development Bid Package.


4. Provide and install all pavement marking and all parking blocks in accordance with the plans and 
specifications located on asphalt surface. 


5. Contract is responsible to keep positive slope to drains. Any issues advise immediately for 
engineer review.


6. Provide a minimum of (2) mobilizations for separate binder and surface courses.
7. Provide separate mobilization for turn lane construction.
8. Site signage to be provided by BP #1 contractor.


BID CATEGORY BP NO. 11 ASPHALT PAVING SCOPE OF WORK
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BID CATEGORY BP NO. 12 KITCHEN EQUIPMENT SCOPE OF WORK


This Scope of Work is to include, but is not limited to, the following Specification Sections:


Section Description
Division 00 Procurement and Contracting Requirements
Division 01 General Requirements


07 72 13 Manufactured Access Curbs and Covers for Conventional Roofs Added per Add. #2
07 92 00 Joint Sealants
07 84 13 Penetration Firestopping
11 40 00 Food Service Equipment


This Bid Category Scope of Work describes and assigns Work to this Bid Category as designated by the 
Construction Manager.  Each Contractor shall cooperate and coordinate with all other Bid Category 
Contractors for proper and expedient completion of the Work in this Project.  This summary should in no 
way be construed as being all inclusive.  It is issued as a guide to aid in the assignment of Work and is 
intended to clarify and/or further define the Scope of Work included in the Bid Documents.  They shall 
not be construed as the entire Scope of Work for this Bid Category.  All work described or indicated in 
the respective Specifications Sections or Divisions listed above shall be included, except as specifically 
excluded herein.


1. Provide coordination with mechanical and electrical contractors for connections to equipment.  This 
contractor will be responsible for all interconnect wiring and controls wiring required for a complete 
operational system acceptable to owner, AE, and Construction Manager.  Utility connections will be 
provided by others to the extent indicated on the plumbing, mechanical, and electrical drawings.  
This contractor will be required to coordinate utility connections with these drawings from the 
construction set and will bear any costs associated with modifications to these requirements as a 
result of not matching these drawings.


2. This contractor will be responsible for installation of refrigeration line sets and condensate drains 
associated with the cooler/freezer including roof curbs, equipment supports and penetrations. 


3. Provide all anchor bolts, seismic restraints and anchoring of equipment.  Where anchors are to be 
embedded in masonry or concrete, furnish only to the Masonry or General Trades contractors prior 
to installation of masonry or concrete.  Not furnishing these items prior to the installation of these 
systems will require post installation by this contractor. 


4. Furnish all light fixtures integral to items installed by this scope of work, installation of light fixtures 
by Electrical contractor. 


5. Provide sealants as specified to seal abutting surfaces that produce airtight, watertight and sanitary 
joints. 


6. Provide cardboard protection for all stainless-steel surfaces during construction, remove before final 
cleaning. 


7. Provide the insulated floor system at the walk-in cooler/freezer.
8. Furnish only kitchen hood and dishwasher hood for installation by the Mechanical contractor.  


Furnish all closure pieces and trim necessary for a complete installation. 
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9. Provide hood fire suppression system.  Furnish only gas shut off valve for installation by the 
plumbing contractor.  Provide contactor/hood control panel to allow for interface to the fire alarm 
system (connection by others), BAS (connection by others), and shut down of electrical power to 
kitchen equipment where indicated.  Provide kitchen temperature sensor for wire connections by 
others. 


10. Provide all required plan review, permits and fees associated with work of this category, specifically 
coordination with the authorities having jurisdiction and health department. 


11. Provide field start-up of all equipment furnished or installed under this scope of work. 
12. This contractor shall be responsible for notifying CM prior the start of above grade masonry if there 


are any pieces of equipment that are not capable of fitting through planned door openings.
13. Provide and install all roof curbs required for the items installed under this scope of work.  


BID CATEGORY BP NO. 12 KITCHEN EQUIPMENT SCOPE OF WORK





		011200 BP NO. 1 GENERAL TRADES

		011200 BP NO. 2 EARTHWORK, SITEWORK AND SITE UTILITIES

		011200 BP NO. 3 MASONRY

		011200 BP NO. 4 STRUCTURAL & MISC STEEL

		011200 BP NO. 5 ROOFING

		011200 BP NO. 6 PAINTING

		011200 BP NO. 7 DETENTION EQUIPMENT

		011200 BP NO. 8 FIRE PROTECTION

		011200 BP NO. 9 PLUMBING AND MECHANICAL

		011200 BP NO. 10 ELECTRICAL & COMMUNICATIONS

		011200 BP NO. 11 ASPHALT PAVING

		011200 BP NO. 12 KITCHEN EQUIPMENT
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ALTERNATES             012300 - 1 


 


SECTION 012300 - ALTERNATES 


PART 1 - GENERAL 


1.1   RELATED DOCUMENTS 


A.       Drawings and general provisions of the Contract, including General and Supplementary Conditions 


and other Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section includes administrative and procedural requirements for alternates. 


1.3         DEFINITIONS 


A. Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined 


in the bidding requirements that may be added to or deducted from the base bid amount if the 


Owner decides to accept a corresponding change either in the amount of construction to be 


completed or in the products, materials, equipment, systems, or installation methods described 


in the Contract Documents. 


1. Alternates described in this Section are part of the Work only if enumerated in the 


Agreement. 


2. The cost or credit for each alternate is the net addition to or deduction from the Contract 


Sum to incorporate alternates into the Work. No other adjustments are made to the 


Contract Sum. 


1.4         PROCEDURES 


A. Notification:  Immediately following award of the Contract, notify each party involved, in writing 


of the status of each alternate.  Indicate if alternates have been accepted, rejected, or deferred 


for later consideration.  Include a complete description of negotiated modifications to alternates. 


B. Execute accepted alternates under the same conditions as other work of the Contract. 


C. Schedule: A schedule of alternates is included at the end of this Section. Specification Sections 


referenced in schedule contain requirements for materials necessary to achieve the work 


described under each alternate. 


PART 2 - PRODUCTS (Not Used) 


PART 3 - EXECUTION 







  SULLIVAN COUNTY SHERIFF’S OFFICE AND  


  CORRECTIONAL FACILITY 


                                       2063-1048-90 


 


 


ALTERNATES             012300 - 2 


 


3.1      SCHEDULE OF ALTERNATES 


A. ALTERNATE NO. 1 –FIRE SERVICE LOOP DRIVE AND LOOP WATER LINE 


1. Base Bid:  No additional work. 


2. Alternate Bid: Add the fire service loop drive and loop water line as noted on drawings. 


B. ALTERNATE NO. 2 – KITCHEN DETENTION WINDOWS 


1. Base Bid:  No additional work. 


2. Alternate Bid: Add exterior detention windows in Kitchen as noted on drawings.  


C. ALTERNATE NO. 3 – SLIDING DETENTION DOORS 


1. Base Bid:  No additional work. 


2. Alternate Bid: Add sliding detention doors in-lieu-of swing detention doors at the 


following locations: Interlock A1046, Trash B1050, Receiving B1073A and Receiving 


B1073B. 


D. ALTERNATE NO. 4 – INMATE PERSONAL PROPERTY HIGH DENSITY STORAGE 


1. Base Bid:  No additional work. 


2. Alternate Bid: Add high density storage system at Clothing A1057.  


E. ALTERNATE NO. 5 – MODULAR STEEL CELLS DAYROOM D  


1. Base Bid:  No additional work. 


2. Alternate Bid: Add modular steel cells in-lieu-of dorm style bunks in Dayroom D.  


F. ALTERNATE NO. 6 – MODULAR STEEL CELLS DAYROOM F  


1. Base Bid:  No additional work. 


2. Alternate Bid: Add modular steel cells in-lieu-of dorm style bunks in Dayrooms F. 


G. ALTERNATE NO. 7 – REVERSE OSMOSIS SYSTEM 


1. Base Bid:  No additional work. 


2. Alternate Bid: Add reverse Osmosis System as noted on drawings. 


H. ALTERNATE NO. 8 – SOLAR PANELS 


1. Base Bid:  No additional work. 


2. Alternate Bid: Add solar panels for supplemental water heating as noted on drawings. 


I. ALTERNATE NO. 9 – BI-POLAR IONIZATION SYSTEM 


1. Base Bid:  No additional work. 


2. Alternate Bid: Add a bi-polar ionization system as noted on drawings. 
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J. ALTERNATE NO. 10 – UNDERGROUND CAST IRON PIPING 


1. Base Bid:  No additional work. 


2. Alternate Bid: Provide underground cast iron piping in-lieu-of PVC piping as noted on 


drawings. 


K. ALTERNATE NO. 11 – SECURITY CEILINGS IN DAYROOMS 


1. Base Bid:  No additional work. 


2. Alternate Bid: Provide security ceilings in Dayrooms as noted on the Drawings. 


L. ALTERNATE NO. 12 – COMMUNICATION TOWER, FOUNDATION, PREFABRICATED 


COMMUNICATIONS SHELTER, AND UNDERGROUND UTILITIES 


1. Base Bid:  No additional work. 


2. Alternate Bid: Provide communications tower, foundation, prefabricated 


communications shelter, and underground utilities as noted on the Drawings. 


 


END OF SECTION 012300 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes. 


B. Related Requirements: 


1. Section 031000 "Concrete Forming and Accessories" for form-facing materials, form 
liners, insulating concrete forms, and waterstops. 


2. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 
reinforcement. 


3. Section 312000 "Earth Moving" for drainage fill under slabs-on-ground. 
4. Section 321313 "Concrete Paving" for concrete pavement and walks. 


1.3 DEFINITIONS 


A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 


B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 


1.4 PREINSTALLATION MEETINGS 


A. Preinstallation Conference: Conduct conference at Project site. 


1. Require representatives of each entity directly concerned with cast-in-place concrete to 
attend, including the following: 


a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 
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2. Review the following: 


a. Special inspection and testing and inspecting agency procedures for field quality 
control. 


b. Construction joints, control joints, isolation joints, and joint-filler strips. 
c. Vapor-barrier installation. 
d. Anchor rod and anchorage device installation tolerances. 
e. Cold and hot weather concreting procedures. 
f. Concrete finishes and finishing. 
g. Curing procedures. 
h. Forms and form-removal limitations. 
i. Shoring and reshoring procedures. 
j. Methods for achieving specified floor and slab flatness and levelness. 
k. Floor and slab flatness and levelness measurements. 
l. Concrete repair procedures. 
m. Concrete protection. 
n. Initial curing and field curing of field test cylinders (ASTM C31/C31M.) 
o. Protection of field cured field test cylinders. 


1.5 ACTION SUBMITTALS 


A. Product Data: For each of the following. 


1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Aggregates. 
5. Admixtures: 


a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, temperature 
at time of concrete placement, relative humidity at time of concrete placement, 
curing conditions, and use of other admixtures. 


 
6. Fiber reinforcement. 
7. Vapor barriers. 
8. Floor and slab treatments. 
9. Liquid floor treatments. 
10. Curing materials. 


11. Joint fillers. 
12. Repair materials. 


B. Design Mixtures: For each concrete mixture, include the following: 


1. Mixture identification. 
2. Minimum 28-day compressive strength. 
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3. Durability exposure class. 
4. Maximum w/cm. 
5. Slump limit. 
6. Air content. 
7. Nominal maximum aggregate size. 
8. Synthetic micro-fiber content. 
9. Indicate amounts of mixing water to be withheld for later addition at Project site if 


permitted. 
10. Include manufacturer's certification that permeability-reducing admixture is compatible 


with mix design. 
11. Include certification that dosage rate for permeability-reducing admixture matches 


dosage rate used in performance compliance test. 
12. Intended placement method. 
13. Submit alternate design mixtures when characteristics of materials, Project conditions, 


weather, test results, or other circumstances warrant adjustments. 


C. Shop Drawings: 


1. Construction Joint Layout: Indicate proposed construction joints required to construct 
the structure. 


a. Location of construction joints is subject to approval of the Architect. 


D. Samples: For vapor barrier. 


E. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete 
Mixtures" Article, including the following: 


1. Concrete Class designation. 
2. Location within Project. 
3. Exposure Class designation. 
4. Formed Surface Finish designation and final finish. 
5. Final finish for floors. 
6. Curing process. 
7. Floor treatment if any. 


1.6 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For the following: 


1. Installer: Include copies of applicable ACI certificates. 
2. Ready-mixed concrete manufacturer. 
3. Testing agency: Include copies of applicable ACI certificates. 


B. Material Certificates: For each of the following, signed by manufacturers: 


1. Cementitious materials. 
2. Admixtures. 
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3. Fiber reinforcement. 
4. Curing  compounds. 
5. Curing and sealing compounds 
6. Floor and slab treatments. 
7. Bonding agents. 
8. Adhesives. 
9. Vapor barriers. 
10. Joint-filler strips. 
11. Repair materials. 


C. Material Test Reports: For the following, from a qualified testing agency: 


1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Aggregates. 
5. Admixtures: 


D. Research Reports: 


1. For concrete admixtures in accordance with ICC's Acceptance Criteria AC198. 
2. For sheet vapor barrier/termite barrier, showing compliance with ICC AC380. 


E. Preconstruction Test Reports: For each mix design. 


F. Field quality-control reports. 


G. Minutes of preinstallation conference. 


1.7 QUALITY ASSURANCE 


A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for 
production facilities and equipment. 


1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 


B. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with 
ASTM C1077 and ASTM E329 for testing indicated and employing an ACI-certified Concrete 
Quality Control Technical Manager. 


1. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 
Grade II. 
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C. Field Quality Control Testing Agency Qualifications: An independent agency, qualified in 
accordance with ASTM C1077 and ASTM E329 for testing indicated. 


1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing 
Technician, Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification 
program. 


1.8 PRECONSTRUCTION TESTING 


A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 
testing on each concrete mixture. 


1. Include the following information in each test report: 


a. Admixture dosage rates. 
b. Slump. 
c. Air content. 
d. Seven-day compressive strength. 
e. 28-day compressive strength. 
f. Permeability. 


1.9 DELIVERY, STORAGE, AND HANDLING 


A. Comply with ASTM C94/C94M and ACI 301. 


1.10 FIELD CONDITIONS 


A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows. 


1. Protect concrete work from physical damage or reduced strength that could be caused 
by frost, freezing actions, or low temperatures. 


2. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301. 


3. Do not use frozen materials or materials containing ice or snow. 
4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing 


steel. 
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 


chemical accelerators unless otherwise specified and approved in mixture designs. 


B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows: 


1. Maintain concrete temperature at time of discharge to not exceed 95 deg F. 
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 


subgrade uniformly moist without standing water, soft spots, or dry areas. 
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1.11 WARRANTY 


A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor 
barrier/termite barrier material and accessories for sheet vapor barrier/ termite barrier and 
accessories that do not comply with requirements or that fail to resist penetration by termites 
within specified warranty period. 


1. Warranty Period: 10 years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 CONCRETE, GENERAL 


A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract 
Documents. 


2.2 CONCRETE MATERIALS 


A. Source Limitations: 


1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire 
Project. 


2. Obtain each type or class of cementitious material of the same brand from the same 
manufacturer's plant. 


3. Obtain aggregate from single source. 
4. Obtain each type of admixture from single source from single manufacturer. 


B. Cementitious Materials: 


1. Portland Cement: ASTM C150/C150M, Type I/II. 
2. Fly Ash: ASTM C618, Class C or F. 
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 


C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded. 
Provide aggregates from a single source. 


1. Maximum Coarse-Aggregate Size:  3/4 inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 


D. Air-Entraining Admixture: ASTM C260/C260M. 


E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that 
do not contribute water-soluble chloride ions exceeding those permitted in hardened 
concrete. Do not use calcium chloride or admixtures containing calcium chloride. 


1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
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2. Retarding Admixture: ASTM C494/C494M, Type B. 
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 


2.3 FIBER REINFORCEMENT 


A. Synthetic Fibrillated Micro-Fiber: Fibrillated polypropylene micro-fibers engineered and 
designed for use in concrete, complying with ASTM C1116/C1116M, Type III, 1/2 to 1-1/2 
inches long. 


1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 


a. BASF Corporation; Masterfiber F 70. 
b. Euclid Chemical Company (The); an RPM company; Fiberstrand F. 
c. GCP Applied Technologies Inc; SINTA F38. 
d. Sika Corporation; Fibermesh 300. 


2.4 VAPOR BARRIERS 


A. Sheet Vapor Barrier, Class A: ASTM E1745, Class A; not less than 15 mils thick. Include 
manufacturer's recommended adhesive or pressure-sensitive tape. 


1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 


a. Fortifiber Building Systems Group; Moistop Ultra 15 mil. 
b. ISI Building Products; Viper II 15 mil. 
c. Stego Industries, LLC; Stego Wrap Vapor Barrier 15 mil. 
d. W.R. Meadows, Inc; Perminator 15 mil. 


2.5 LIQUID FLOOR TREATMENTS (VEHICLE SALLYPORT) 


A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; that 
penetrates, hardens, and densifies concrete surfaces. 


1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 


a. BASF Corporation; MasterKure HD300 WB. 
b. Dayton Superior; Sure Hard Densifier J17. 
c. Euclid Chemical Company (The); an RPM company; Euco Diamond Hard. 
d. Kaufman Products, Inc; SureHard. 
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e. Laticrete International, Inc; L&M Seal Hard. 
f. W.R. Meadows, Inc; Liqui-Hard. 


2.6 CURING MATERIALS 


A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 


B. Water: Potable or complying with ASTM C1602/C1602M. 


C. Clear, Waterborne, Membrane-Forming, Curing Compound: ASTM C309, Type 1, Class B, 18 to 
25 percent solids, nondissipating. 


1. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 


a. BASF Corporation; MasterKure CC 200 WB. 
b. Dayton Superior; Cure & Seal. 
c. Euclid Chemical Company (The); an RPM company; EverClear VOX. 
d. Kaufman Products, Inc; Krystal 25 Emulsion. 
e. Laticrete International, Inc; L&M Dress & Seal WB 30. 
f. W.R. Meadows, Inc; Vocomp-20. 


2.7 RELATED MATERIALS 


A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D1751, asphalt-saturated cellulosic fiber . 


B. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene 
butadiene. 


C. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade and 
class to suit requirements, and as follows: 


1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 


2.8 REPAIR MATERIALS 


A. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be 
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match 
adjacent floor elevations. 


1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic 
cement, as defined in ASTM C219. 
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2. Primer: Product of topping manufacturer recommended for substrate, conditions, and 
application. 


3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 
by topping manufacturer. 


4. Compressive Strength: Not less than 5000 psi at 28 days when tested in accordance with 
ASTM C109/C109M. 


2.9 CONCRETE MIXTURES, GENERAL 


A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, in accordance with ACI 301. 


1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 
based on laboratory trial mixtures. 


B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows: 


1. Fly Ash or Other Pozzolans: 25 percent by mass. 
2. Slag Cement: 50 percent by mass. 


C. Admixtures: Use admixtures in accordance with manufacturer's written instructions. 


1. Use water-reducing admixture in concrete, as required, for placement and workability. 
2. Use water-reducing and -retarding admixture when required by high temperatures, low 


humidity, or other adverse placement conditions. 
3. Use water-reducing admixture in pumped concrete. 


2.10 CONCRETE MIXTURES 


A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams. 


1. Exposure Class: ACI 318 F2, S0, W0, C1. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
4. Air Content: 


a. Exposure Classes F2 and F3:  6 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 3/4-inch nominal maximum aggregate size. 


5. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement. 


B. Class B: Normal-weight concrete used for foundation walls. 


1. Exposure Class: ACI 318 F2, S0, W0, C1. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
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4. Air Content: 
a. Exposure Classes F2 and F3:  6 percent, plus or minus 1.5 percent at point of 


delivery for concrete containing 3/4-inch nominal maximum aggregate size. 


5. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 


C. Class C: Normal-weight concrete used for interior slabs-on-ground. 


1. Exposure Class: ACI 318 F0, S1, W0, C0. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Minimum Cementitious Materials Content:  540 lb/cu. yd.. 
5. Slump Limit:  4 inches, plus or minus 1 inch. 
6. Air Content: 


a. Do not use an air-entraining admixture or allow total air content to exceed 3 
percent for concrete used in trowel-finished floors. 


7. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 


8. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 
recommended rate, but not less than a rate of 1.5 lb/cu. yd. 


D. Class D: Normal-weight concrete used for interior suspended slabs. 


1. Exposure Class: ACI 318 F0, S0,W0, C0. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Minimum Cementitious Materials Content:  540 lb/cu. yd.. 
6. Air Content: 


a. Do not use an air-entraining admixture or allow total air content to exceed 3 
percent for concrete used in trowel-finished floors. 


7. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 


8. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 
recommended rate, but not less than a rate of 1.5 lb/cu. yd.. 


E. Class E: Normal-weight concrete used for interior metal pan stairs and landings: 


1. Exposure Class: ACI 318 F0, S1, W0, C0. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Minimum Cementitious Materials Content: 470 lb/cu. yd.. 
5. Maximum Size Aggregate: 1/2 inch. 
6. Slump Limit: 3 inches, plus 1 inch or minus 2 inches. 
7. Air Content:  0 percent, plus or minus 0.5 percent at point of delivery. 
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8. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 


9. Retarding Admixture: Not allowed. 
10. Accelerating Admixture: Not allowed. 


F. Class F: Normal-weight concrete used for exterior retaining walls. 


1. Exposure Class: ACI 318 F3, S1, W0, C2. 
2. Minimum Compressive Strength:  4000 psi at 28 days. 
3. Maximum w/cm:  0.45. 
4. Slump Limit:  4 inches, plus or minus 1 inch. 
5. Air Content: 


a. Exposure Classes F2 and F3:  6 percent, plus or minus 1.5 percent at point of 
delivery for concrete containing 3/4-inch nominal maximum aggregate size. 


6. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by 
weight of cement. 


2.11 CONCRETE MIXING 


A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M and ASTM C1116/C1116M, and furnish batch ticket information. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Verification of Conditions: 


1. Before placing concrete, verify that installation of concrete forms, accessories, and 
reinforcement, and embedded items is complete and that required inspections have 
been performed. 


2. Do not proceed until unsatisfactory conditions have been corrected. 


3.2 PREPARATION 


A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable 
to testing agency, including the following: 


1. Daily access to the Work. 
2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Secure space for storage, initial curing, and field curing of test samples, including source 


of water and continuous electrical power at Project site during site curing period for test 
samples. 
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4. Security and protection for test samples and for testing and inspection equipment at 
Project site. 


3.3 INSTALLATION OF EMBEDDED ITEMS 


A. Place and secure anchorage devices and other embedded items required for adjoining Work 
that is attached to or supported by cast-in-place concrete. 


1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 


2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 


3.4 INSTALLATION OF VAPOR BARRIER 


A. Sheet Vapor Barriers: Place, protect, and repair sheet vapor barrier in accordance with 
ASTM E1643 and manufacturer's written instructions. 


1. Install vapor barrier with longest dimension parallel with direction of concrete pour. 
2. Face laps away from exposed direction of concrete pour. 
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor 


barrier to concrete. 
4. Lap joints 6 inches and seal with manufacturer's recommended tape. 
5. Terminate vapor barrier at the top of floor slabs, grade beams, and pile caps, sealing 


entire perimeter to floor slabs, grade beams, foundation walls, or pile caps. 
6. Seal penetrations in accordance with vapor barrier manufacturer's instructions. 
7. Protect vapor retarder during placement of reinforcement and concrete. 


a. Repair damaged areas by patching with vapor barrier material, overlapping 
damages area by 6 inches on all sides, and sealing to vapor barrier. 


3.5 JOINTS 


A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 


B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 


1. Install so strength and appearance of concrete are not impaired, at locations indicated 
on Drawings or as approved by Architect. 


2. Place joints perpendicular to main reinforcement. 


a. Continue reinforcement across construction joints unless otherwise indicated. 
b. Do not continue reinforcement through sides of strip placements of floors and 


slabs. 
3. Locate joints for slabs at third points of spans. 
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4. Locate horizontal joints in walls and columns at underside of floors or slabs, and at the 
top of footings or floor slabs. 


5. Unless otherwise indicated on Drawings, locate vertical joints beside piers integral with 
walls, near corners, and in concealed locations where possible. 


6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 


C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete 
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of 
concrete thickness as follows: 
1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive 


or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action 
does not tear, abrade, or otherwise damage surface and before concrete develops 
random cracks. 


D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 


1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated on Drawings. 


2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 
finished concrete surface, where joint sealants, specified in Section 079200 "Joint 
Sealants," are indicated. 


3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 


3.6 CONCRETE PLACEMENT 


A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, 
and vapor retarder is complete and that required inspections are completed. 


1. Immediately prior to concrete placement, inspect vapor barrier for damage and 
deficient installation, and repair defective areas. 


2. Provide continuous inspection of vapor barrier during concrete placement and make 
necessary repairs to damaged areas as Work progresses. 


B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 
concrete placement. 


C. Do not add water to concrete during delivery, at Project site, or during placement. 


D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 
new concrete is placed on concrete that has hardened enough to cause seams or planes of 
weakness. 


1. If a section cannot be placed continuously, provide construction joints as indicated. 
2. Deposit concrete to avoid segregation. 
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3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 


4. Consolidate placed concrete with mechanical vibrating equipment in accordance with 
ACI 301. 


a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 


penetrate placed layer and at least 6 inches into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose 


plasticity. 
d. At each insertion, limit duration of vibration to time necessary to consolidate 


concrete, and complete embedment of reinforcement and other embedded items 
without causing mixture constituents to segregate. 


E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits 
of construction joints, until placement of a panel or section is complete. 


1. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly worked 


around reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured 


surface plane, before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 


3.7 FINISHING FORMED SURFACES 


A. As-Cast Surface Finishes: 


1. ACI 301Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. 


a. Patch voids larger than 3/4 inch wide or 1/2 inch deep. 
b. Remove projections larger than 1/4 inch. 
c. Patch tie holes. 
d. Surface Tolerance: ACI 117 Class B. 
e. Locations: Apply to concrete surfaces exposed to public view. 


B. Related Unformed Surfaces: 


1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed 
surfaces, strike off smooth and finish with a color and texture matching adjacent formed 
surfaces. 


2. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 
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3.8 FINISHING FLOORS AND SLABS 


A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces. 


B. Float Finish: 


1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently 
to permit operation of specific float apparatus, consolidate concrete surface with 
power-driven floats or by hand floating if area is small or inaccessible to power-driven 
floats. 


2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 tolerances for conventional concrete. 


3. Apply float finish to surfaces to receive trowel finish. 


C. Trowel Finish: 


1. After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel. 


2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance. 


3. Grind smooth any surface defects that would telegraph through applied coatings or 
floor coverings. 


4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 


3 percent. 
6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring, 


carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system. 


7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a 
randomly trafficked floor surface: 


a. Slabs on Ground: 


1) Finish and measure surface so gap at any point between concrete surface 
and an unleveled, freestanding, 10-ft.- long straightedge resting on two 
high spots and placed anywhere on the surface does not exceed 1/4 inch. 


2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with 
minimum local values of flatness, FF 17; and of levelness, FL 15. 


3) Specified overall values of flatness, FF 45; and of levelness, FL 35; with 
minimum local values of flatness, FF 30; and of levelness, FL 24. 


4) Specified Overall Value (SOV): FF 50 and FL 25 with minimum local value 
(MLV): FF 40 and FL 17. 


b. Suspended Slabs: 
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1) Finish and measure surface so gap at any point between concrete surface 
and an unleveled, freestanding, 10-ft.- long straightedge resting on two 
high spots and placed anywhere on the surface does not exceed 1/4 inch. 


3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 


A. Filling In: 


1. Fill in holes and openings left in concrete structures after Work of other trades is in 
place unless otherwise indicated. 


2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
3. Provide other miscellaneous concrete filling indicated or required to complete the 


Work. 


B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green 
and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 


C. Equipment Bases and Foundations: 


1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 4 inches high unless otherwise indicated on Drawings, and 


extend base not less than 6 inches in each direction beyond the maximum dimensions 
of supported equipment unless otherwise indicated on Drawings, or unless required for 
seismic anchor support. 


3. Minimum Compressive Strength:  4000 psi at 28 days. 
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise 


indicated, install dowel rods on 18-inch centers around the full perimeter of concrete 
base. 


5. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete substrate. 


6. Prior to pouring concrete, place and secure anchorage devices. 


a. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 


b. Cast anchor-bolt insert into bases. 
c. Install anchor bolts to elevations required for proper attachment to supported 


equipment. 


D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. 


1. Cast-in inserts and accessories, as shown on Drawings. 
2. Screed, tamp, and trowel finish concrete surfaces. 
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3.10 CONCRETE CURING 


A. Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 


1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing. 
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing. 
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h before and during finishing 


operations. 


B. Curing Formed Surfaces: Comply with ACI 308.1 as follows: 


1. Cure formed concrete surfaces, including underside of supported slabs and other similar 
surfaces. 


2. If forms remain during curing period, moist cure after loosening forms. 
3. If removing forms before end of curing period, continue curing for remainder of curing 


period, as follows: 
a. Absorptive Cover: Pre-dampen absorptive material before application; apply 


additional water to absorptive material to maintain concrete surface continuously 
wet. 


b. Membrane-Forming Curing Compound: Apply uniformly in continuous operation 
by power spray or roller in accordance with manufacturer's written instructions. 


1) Recoat areas subject to heavy rainfall within three hours after initial 
application. 


2) Maintain continuity of coating and repair damage during curing period. 


C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows: 


1. Begin curing immediately after finishing concrete. 
2. Interior Concrete Floors: 


a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has 
option of the following: 


1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 


a) Lap edges and ends of absorptive cover not less than 12-inches. 
b) Maintain absorptive cover water saturated, and in place, for 


duration of curing period, but not less than seven days. 


b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of 
the following: 


1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 
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a) Lap edges and ends of absorptive cover not less than 12 inches. 
b) Maintain absorptive cover water saturated, and in place, for 


duration of curing period, but not less than seven days. 


c. Floors to Receive Curing Compound: 


1) Apply uniformly in continuous operation by power spray or roller in 
accordance with manufacturer's written instructions. 


2) Recoat areas subjected to heavy rainfall within three hours after initial 
application. 


3) Maintain continuity of coating, and repair damage during curing period. 
4) Removal: After curing period has elapsed, remove curing compound 


without damaging concrete surfaces by method recommended by curing 
compound manufacturer unless manufacturer certifies curing compound 
does not interfere with bonding of floor covering used on Project. 


d. Floors to Receive Curing and Sealing Compound: 


1) Apply uniformly to floors and slabs indicated in a continuous operation by 
power spray or roller in accordance with manufacturer's written 
instructions. 


2) Recoat areas subjected to heavy rainfall within three hours after initial 
application. 


3) Repeat process 24 hours later, and apply a second coat. Maintain 
continuity of coating, and repair damage during curing period. 


3.11 TOLERANCES 


A. Conform to ACI 117. 


3.12 APPLICATION OF LIQUID FLOOR TREATMENTS (VEHICLE SALLYPORT) 


A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment in accordance with manufacturer's written instructions. 


1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs. 


2. Do not apply to concrete that is less than 28 days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; 


and repeat brooming or scrubbing. 
4. Rinse with water; remove excess material until surface is dry. 
5. Apply a second coat in a similar manner if surface is rough or porous. 


B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller in accordance with manufacturer's written 
instructions. 
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3.13 JOINT FILLING 


A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions. 


1. Defer joint filling until concrete has aged at least nine (9) month(s). 
2. Do not fill joints until construction traffic has permanently ceased. 


B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joints clean and dry. 


C. Overfill joint, and trim joint filler flush with top of joint after hardening. 


3.14 CONCRETE SURFACE REPAIRS 


A. Defective Concrete: 


1. Repair and patch defective areas when approved by Architect/Engineer. 
2. Remove and replace concrete that cannot be repaired and patched to 


Architect/Engineer's approval. 


B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing. 


C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 


1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more 
than 1/2 inch in any dimension to solid concrete. 


a. Limit cut depth to 3/4 inch. 
b. Make edges of cuts perpendicular to concrete surface. 
c. Clean, dampen with water, and brush-coat holes and voids with bonding agent. 
d. Fill and compact with patching mortar before bonding agent has dried. 
e. Fill form-tie voids with patching mortar or cone plugs secured in place with 


bonding agent. 


2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement, so that, when dry, patching mortar matches surrounding 
color. 


a. Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching. 


b. Compact mortar in place and strike off slightly higher than surrounding surface. 


3. Repair defects on concealed formed surfaces that will affect concrete's durability and 
structural performance as determined by Architect/Engineer. 
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D. Repairing Unformed Surfaces: 


1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances 
specified for each surface. 


a. Correct low and high areas. 
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 


template. 


2. Repair finished surfaces containing surface defects, including spalls, popouts, 
honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions. 


3. After concrete has cured at least 14 days, correct high areas by grinding. 
4. Correct localized low areas during, or immediately after, completing surface-finishing 


operations by cutting out low areas and replacing with patching mortar. 


a. Finish repaired areas to blend into adjacent concrete. 


5. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. 


a. Prepare, mix, and apply repair underlayment and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. 


b. Feather edges to match adjacent floor elevations. 


6. Correct other low areas scheduled to remain exposed with repair topping. 


a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match 
adjacent floor elevations. 


b. Prepare, mix, and apply repair topping and primer in accordance with 
manufacturer's written instructions to produce a smooth, uniform, plane, and 
level surface. 


7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete. 


a. Remove defective areas with clean, square cuts, and expose steel reinforcement 
with at least a 3/4-inch clearance all around. 


b. Dampen concrete surfaces in contact with patching concrete and apply bonding 
agent. 


c. Mix patching concrete of same materials and mixture as original concrete, except 
without coarse aggregate. 


d. Place, compact, and finish to blend with adjacent finished concrete. 
e. Cure in same manner as adjacent concrete. 


8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 
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a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, 
and loose particles. 


b. Dampen cleaned concrete surfaces and apply bonding agent. 
c. Place patching mortar before bonding agent has dried. 
d. Compact patching mortar and finish to match adjacent concrete. 
e. Keep patched area continuously moist for at least 72 hours. 


E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive 
and patching mortar. 


F. Repair materials and installation not specified above may be used, subject to Architect's 
approval. 


3.15 FIELD QUALITY CONTROL 


A. Testing Agency:  Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 


1. Testing agency shall be responsible for providing curing container for composite 
samples on Site and verifying that field-cured composite samples are cured in 
accordance with ASTM C31/C31M. 


2. Testing agency shall immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 


3. Testing agency shall report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections and 
tests. 


a. Test reports shall include reporting requirements of ASTM C31/C31M, 
ASTM C39/C39M, and ACI 301, including the following as applicable to each test 
and inspection: 


1) Project name. 
2) Name of testing agency. 
3) Names and certification numbers of field and laboratory technicians 


performing inspections and testing. 
4) Name of concrete manufacturer. 
5) Date and time of inspection, sampling, and field testing. 
6) Date and time of concrete placement. 
7) Location in Work of concrete represented by samples. 
8) Date and time sample was obtained. 
9) Truck and batch ticket numbers. 
10) Design compressive strength at 28 days. 
11) Concrete mixture designation, proportions, and materials. 
12) Field test results. 
13) Information on storage and curing of samples before testing, including 


curing method and maximum and minimum temperatures during initial 
curing period. 
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14) Type of fracture and compressive break strengths at seven days and 28 
days. 


B. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, 
design air content, design slump at time of batching, and amount of water that can be added 
at Project site. 


C. Inspections: 


1. Headed bolts and studs. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from slabs. 
6. Batch Plant Inspections: On a random basis, as determined by Architect. 


D. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M shall be performed in accordance with the following requirements: 


1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 


a. When frequency of testing provides fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 


2. Slump: ASTM C143/C143M: 


a. One test at point of placement for each composite sample, but not less than one 
test for each day's pour of each concrete mixture. 


b. Perform additional tests when concrete consistency appears to change. 


3. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;. 


a. One test for each composite sample, but not less than one test for each day's 
pour of each concrete mixture. 


4. Concrete Temperature: ASTM C1064/C1064M: 


a. One test hourly when air temperature is 40 deg F and below or 80 deg F and 
above, and one test for each composite sample. 


b. One test for each composite sample, but not less than one test for each day's 
pour of each concrete mixture. 


5. Compression Test Specimens: ASTM C31/C31M: 
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a. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 8-inch 
cylinder specimens for each composite sample. 


b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for 
each composite sample. 


6. Compressive-Strength Tests: ASTM C39/C39M. 


a. Test one set of two laboratory-cured specimens at seven days and one set of two 
specimens at 28 days. 


b. Test one set of two field-cured specimens at seven days and one set of two 
specimens at 28 days. 


c. A compressive-strength test shall be the average compressive strength from a set 
of two specimens obtained from same composite sample and tested at age 
indicated. 


7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 


8. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength, and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi. 


9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 


10. Additional Tests: 


a. Testing and inspecting agency shall make additional tests of concrete when test 
results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. 


b. Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C42/C42M or by other methods 
as directed by Architect. 


1) Acceptance criteria for concrete strength shall be in accordance with 
ACI 301 section 1.6.6.3. 


11. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 


12. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 


E. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 48 hours 
of completion of floor finishing and promptly report test results to Architect. 


3.16 PROTECTION 


A. Protect concrete surfaces as follows: 
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1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of 


construction period. Use protective methods and materials, including temporary 
covering, recommended in writing by liquid floor treatments installer. 


8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete 
finish using Floor Slab Protective Covering. 


END OF SECTION 033000 
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SECTION 034130 - PRECAST PRESTRESSED HOLLOWCORE SLAB UNITS 


PART 1 -  GENERAL  


1.1 RELATED DOCUMENTS 


A. Drawing and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. This Section includes: 
 


1. Providing openings in units to accommodate the work under this and other Sections 
and building into the units such as sleeves, anchor bolts and inserts required to be 
embedded in the units under this and other sections. 


2. Notify other disciplines in advance of the precasting to provide them with sufficient 
time to advise of item required in their work that must be installed in the units. 


 
B. Furnish all labor, materials, equipment and incidentals required to provide precast 


prestressed hollow slab units as shown and specified.   
 


C. Related Sections: 
 


1. Section 033000 - “Cast-in-Place Concrete” for concrete topping and placing 
connection anchors in concrete. 


2. Section 051200 - “Structural Steel Framing” for furnishing and installing connections 
attached to structural-steel framing. 


3. Section 055000 - ”Metal Fabrications” for kickers and other miscellaneous steel 
shapes. 


4.         Section 078443 “Joint Firestopping” for firestopping vertical joints between fire-
rated precast structural concrete wall panels. 


5. Section 079200 - “Joint Sealants” for elastomeric joint sealants and sealant backings. 


1.3  PERFORMANCE REQUIREMENTS 


A. Design:  Design units to support the superimposed loads shown or specified, in addition to 
the dead weight load of the units and construction loads (including piping and equipment 
loading, and structural topping loading), in accordance with the 2014 Indiana Building 
Code. 


1.4  SUBMITTALS 


A. Shop Drawings:   
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1. Include member locations, plans, elevations, dimensions, shapes and sections, 
openings, support conditions, and types of reinforcement, including special 
reinforcement. 


2. Detail fabrication and installation of precast structural concrete units, including 
connections at member ends and to adjoining construction. 


3. Indicate joints, reveals, drips, chamfers, and extent and location of each surface 
finish. 


4. Indicate separate face and backup mixture locations and thicknesses. 
5. Indicate type, size, and length of welded connections by AWS standard symbols. 
6. Detail loose and cast-in hardware, lifting and erection inserts, connections, and 


joints. 
7. Indicate locations, tolerances, and details of anchorage devices to be embedded in 


or attached to structure or other construction. 
8. Include and locate openings larger than 10-inches.  Where additional structural 


support is required, include header design. 
9. Indicate location of each precast structural concrete unit by same identification 


mark placed on panel. 
10. Indicate relationship of precast structural concrete units to adjacent materials. 
11. Indicate locations, dimensions, and details of thin-brick units, including corner units 


and special shapes, and joint treatment. 
12. Indicate locations, dimensions, and details of stone facings, anchors, and joint 


widths. 
13. Indicate estimated camber for precast floor slabs with concrete toppings. 
14. Indicate shim sizes and grouting sequence. 
15. If design modifications are proposed to meet performance requirements and field 


conditions, submit design calculations and Shop Drawings. Do not adversely affect 
the appearance, durability, or strength of units when modifying details or materials 
and maintain the general design concept. 


 
B. Delegated-Design Submittal: For precast structural concrete indicated to comply with 


performance requirements and design criteria, including analysis data signed and sealed by 
the qualified professional engineer responsible for their preparation. 


1.  Show precast structural concrete unit types, connections, types of reinforcement, 
including special reinforcement, and concrete cover on reinforcement. Indicate 
location, type, magnitude, and direction of loads imposed on the building 
structural frame from precast structural concrete. 


 
C. Product Data: 


 
1. Manufacturer's standard and special loading chart data for span and loading 


conditions required.  
2. Submit certificates of material conformance with Specifications. 
3. Submit manufacturer's literature and installation instructions.  


D. Quality Assurance/Control Submittals: 


1. Test Reports:  Submit copies of all concrete cylinder test reports. 
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2. Certification Program:  Manufacturer to participate in and furnish evidence to the 
OWNER of plant certification program specified in PCI MNL-116. 


3. Manufacturer’s Instructions:  Submit all conditions at openings, including size, 
location, topping and grout details, fasteners, and header locations and dimensions. 


1.5  QUALITY ASSURANCE 


A. Fabricator Qualifications:  A firm that assumes responsibility for engineering precast 
structural concrete units to comply with performance requirements.  Responsibility 
includes preparation of Shop Drawings and comprehensive engineering analysis by a 
qualified professional engineer. 


 1.  Designated as a PCI-certified plant as follows: 


a.       Group C, Category C2 – Prestressed Hollowcore and Repetitively Produced 
Products. 


2.  Installer Qualifications: A precast concrete erector qualified and designated by PCI’s 
Certificate of Compliance, to erect Category S1 – Simple Structural Systems. 


 
B. Regulatory Requirements: 


 
1. Comply with ACI 318, PCI MNL 116, and PCI Design Handbook. 


1.6  DELIVERY, STORAGE AND HANDLING 


A. Comply with the following: 
 


1. Transport and handle precast concrete slabs with proper equipment to protect units 
from dirt and damage. 


2. Handle by means of lifting inserts, or slings.  
3. Store units off ground and on firm surfaces to avoid warping and cracking.  
4. Protect units from damage and discoloration.  
5. Stack so that lifting devices are accessible and undamaged.  
6. Separate stacked members by battens across full width. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Provide one the following: 


1. Flexicore Company, Inc. 
2. Hollowcore Midwest, LLC 
3. Fabcon Precast 
4. Gate Precast Concrete 







SULLIVAN COUNTY SHERIFF’S OFFICE AND  2063-1048-90 
CORRECTIONAL FACILITY 


                                2063-1048-90 


 


PRECAST PRESTRESSED HOLLOWCORE SLAB UNITS  034130 - 4 
 


5. High Concrete Group, LLC 
6. Kerkstra Precast, Inc. 
7. Coreslab Structures, Inc. 
8. ATMI Precast 
9. International Precast Solutions, LLC 
10. Or approved equal. 


2.2  REINFORCING MATERIALS 


A.  Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 


B.  Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed. 


C. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60, 
deformed bars, assembled with clips. 


D. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from wire into flat sheets. 


1.         Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 
2.         Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other  


devices for spacing, supporting, and fastening reinforcing bars and welded wire 
reinforcement in place according to PCI MNL 116. 


2.3  CONCRETE MATERIALS 


A. Concrete: 


B. Portland Cement: Conform to ASTM C150, Type III.  


C. Aggregate:  Conform to ASTM C33, for fine to coarse gradation. 


D. Chemical Admixtures: 


1. Comply with: ASTM C494. 
2. Calcium chloride shall not be used. 


E. Water:  Free from foreign materials in amount harmful to concrete. 


2.4           PRESTRESSING STRANDS 


A.         Uncoated, 7-wire, low-relaxation strands conforming to ASTM A416, Grade 250 or 270. 


2.5  BEARING PADS 
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A. Non-staining pressed (60 or 70 Durometer hardness) neoprene with thickness as indicated 
on Drawings of plastic with a compressive strength or 8,000 psi minimum, and negligible 
cold flow characteristics. 


2.6   WELD INSERTS 


A. Weld inserts, anchors, and anchor plates:  To remain as shown and as required for 
anchoring slabs to supports. 


2.7  HEADERS 


A. Required to safely carry design loads.  
 


B. Fabricated of steel conforming to ASTM A36. 
 


C. Galvanized as specified in Section 055000 “Metal Fabrications”. 


2.8  CONCRETE MIXES 


A. Mix Design:  In accordance with ACI 211.3 or ACI 211.1, 5000 psi concrete at 28 days. 
 


B. Measurements of concrete mix materials shall be within the following limits: 
 


1. Cement:  +/- 1% 
2. Water:  +/- 1% 
3. Fine aggregate:  +/- 2% 
4. Coarse Aggregate:  +/- 2% 
5. Admixtures:  +/- 3% 


2.9  FABRICATION 


A. Shop Assembly: 
 
1. Type:  Machine made, precast prestressed concrete units with open voids running 


the full length of slabs, produced under a rigid factory-inspected process 
acceptable to the ARCHITECT. 


2. Furnish units, which are free of voids and honeycomb, with straight true edges and 
surfaces. 


 
a. Provide units of a uniform color and free from stains or discoloration.  
b. Top surface to have a float finish or machine finish free from holes if no 


structural topping is to be applied, and broom finish if structural topping is 
to be applied. 
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3. Pretension prestressing strands by either a dead weight system or a single strand 
jacking system. 


 
a. Mark strands for slippage, and if slippage occurs, detention and  


restress strand. 
b. Check tension of strand to insure accurate results.  


 
4. Release strands when concrete reaches a minimum strength of 3,000 psi, or 


greater as required by design.  
5. Adequately reinforce slab units to resist all transporting and handling stresses. 
6. Include cast-in weld plates where required for anchorage or lateral bracing to 


structural steel members.  
7. Identifications: 


 
a. Provide permanent markings as shown on the Shop Drawings.  
b. Markings not to show in the finished work. 


 
8. Provide solid, monolithic precast slab units where shown to be an integral part of 


hollow slab unit system.  Design and fabricate solid units to the dimensions and 
details shown, and as specified for hollow slab units.  


 
9. Provide headers of structural steel shapes for openings larger than one slab width 


in accordance with hollow slab unit manufacturer's recommendations.  
10. Units may be wet or steam cured at atmospheric pressure.  If steam cured, 


conform to the requirements of ACI 517.2R. 


2.10    FABRICATION TOLERANCES 


A. Fabricate units to comply with the following tolerances: 


1. Length:  +/- 1/2- inch 
2. Width:  +/- 1/4-inch 
3.           Depth:  +/- 1/4-inch 
4. Position of weld plates:  +/- 1/2-inch 


2.11  INTERIOR FINISHES 


A. Finish exposed back surfaces of architectural precast concrete units with  
smooth, two-pass steel-trowel finish. 


2.12  SOURCE QUALITY CONTROL 


A. Tests:  Make cylinder tests of concrete quality in accordance with ASTM C192, for each mix 
design, for each day of production, or for each 100 cubic yards of concrete. 
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PART 3- EXECUTION 


3.1 EXAMINATION  


A. Site Verification of Conditions: 
 


1. Examine the areas and conditions under which hollow slab units are to be installed.  
2. Notify the CONSTRUCTION MANAGER in writing of conditions detrimental to the 


proper and timely completion of the work. 
3. Do not proceed with the work until unsatisfactory conditions have been corrected.  


 
B. Units not meeting the fabrication requirements, having any dimension smaller or greater 


than required, or that are outside the specified tolerance limits, will be rejected if the 
appearance, function, or structural integrity of the structure is adversely affected.  


3.2  INSTALLATION 


A. Lift, place, and secure hollow slab units in accordance with manufacturer's printed 
instructions and reviewed Shop Drawings.  
 


B. Keep units tight and perpendicular to bearing supports. 
 


C. Do not install hollow slab units until supporting members are in place and secured.  
 


D. If any units rest on masonry block lintels, assure that voids in lintels are filled with concrete. 
 


E. Follow erection procedures and sequence of erection as recommended by hollow slab unit 
manufacturer. 
 


F. Differential camber between adjacent members of the same design, 1/4-inch per 10 feet but 
not greater than 1/2-inch over the total length. 
 


G. Level slabs accurately or set to uniform slope as shown: 
 


1. Bearing Surface: 
 


a. Use bearing pads where units set on masonry.  
b. Set slabs on solid, level bearings, with bearing surface of slab units not less 


than 3-inches at steel supports and not less than 4-inches at other supports 
unless otherwise acceptable to the CONSTRUCTION MANAGER. 


 
2. Align and level to approved tolerance by methods, procedures, and equipment as 


recommended by the hollow slab unit manufacturer.  
3. Vertical Alignment: 
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a. Where adjacent units are not in vertical alignment due to camber or other 
reason, provide mortar fill on lower unit to create a smooth transitional 
surface for the application of insulation.  


b. Slope of fill, measured perpendicular to side joints, shall not be steeper than 
1/8-inch per foot. 


 
H. Cutting Holes: 


 
1. Do not cut holes or install sleeves larger than size permitted by hollow slab unit 


manufacturer for pipe, conduits, duct or other penetrations after fabrication, except 
as otherwise shown or specified. 


2. Do not cut reinforcing or pre-stressing strands without approval of manufacturer 
and as acceptable to the CONSTRUCTION MANAGER. 


3. Field cut holes for openings that do not disturb pre-stressing strands in accordance 
with hollow slab unit manufacturer's instructions, unless otherwise shown or 
specified. 


 
I. Weld inserts in slab units to bearing surfaces, as shown and specified. 


 
J. Grouting Joints: 


 
1. Clean joints before grouting.  
2. Grout:  One-part Portland cement to 2 1/2-parts sand.  
3. Fill joints between units with grout. 
4. Remove grout that seeped through to ceiling below before grout hardens to allow 


for caulking. 
 


K. Caulk ceiling joints per Section 079200 “Joint Sealants”. 


3.3  REPAIR/RESTORATION 


A. Repair damaged exposed surfaces.  Leave units in a condition acceptable to the 
CONSTRUCTION MANAGER and ready to receive subsequent work. 


 
 
 END OF SECTION 034130 
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SECTION 042200 - CONCRETE UNIT MASONRY


PART 1 - GENERAL


1.1 RELATED DOCUMENTS


A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.


1.2 SUMMARY


A. Section Includes:


1. Concrete masonry units.
2. Mortar and grout.
3. Steel reinforcing bars.
4. Masonry-joint reinforcement.
5. Embedded flashing.
6. Miscellaneous masonry accessories.


B. Related Requirements:


1. Section 031000 "Concrete Forming and Accessories" for installing dovetail slots for masonry 
anchors. 


2. Section 042113 "Brick Masonry" for furnishing brick masonry construction.
3. Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable masonry 


anchors for connecting to structural steel frame.
4. Section 054400 “Cold-Formed Metal Trusses” for roof structure.
5. Section 076200 "Sheet Metal Flashing and Trim" for exposed sheet metal flashing and for 


furnishing manufactured reglets installed in masonry joints.


1.3 DEFINITIONS


A. CMU(s): Concrete masonry unit(s).


B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.


1.4 PREINSTALLATION MEETINGS


A. Preinstallation Conference: Conduct conference at Project site.
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1.5 ACTION SUBMITTALS


A. Product Data: For each type of product.


B. Shop Drawings: For the following:


1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.
2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing bars. 


Comply with ACI 315. Show elevations of reinforced walls.
3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.


C. Samples for Verification: For each type and color of the following:


1. Colored-aggregate Mortar: Make Samples using same sand and mortar ingredients to be used on 
Project.


1.6 INFORMATIONAL SUBMITTALS


A. Qualification Data: For testing agency.


B. Material Certificates: For each type and size of the following:


1. Masonry units.


a. Include material and strength test reports substantiating compliance with requirements.
b. For masonry units used in structural masonry, include data and calculations establishing 


average net-area compressive strength of units.


2. Integral water repellant used in CMUs.
3. Cementitious materials. Include name of manufacturer, brand name, and type.
4. Mortar admixtures.
5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
6. Grout mixes. Include description of type and proportions of ingredients.
7. Reinforcing bars.
8. Joint reinforcement.
9. Anchors, ties, and metal accessories.


C. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients.


1. Include test reports for mortar mixes required to comply with property specification. Test 
according to ASTM C109/C109M for compressive strength, ASTM C1506 for water retention, and 
ASTM C91/C91M for air content.


2. Include test reports, according to ASTM C1019, for grout mixes required to comply with 
compressive strength requirement.
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D. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar 
type, provide statement of average net-area compressive strength of masonry units, mortar type, and 
resulting net-area compressive strength of masonry determined according to TMS 602/ACI 530.1/ASCE 6.


E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment 
to be used to comply with requirements.


1.7 QUALITY ASSURANCE


A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated.


B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a 
uniform blend within the ranges accepted for these characteristics, from single source from single 
manufacturer for each product required.


C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color 
for exposed masonry, from single manufacturer for each cementitious component and from single source 
or producer for each aggregate.


D. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the 
Contract Documents.


E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic 
effects and set quality standards for materials and execution.


1. Build mockup of typical wall area as required by Section 042113 "Brick Masonry".  Include each 
type of masonry unit, including CMU’s, used on project.


2. Approval of mockups is for color, texture, and blending of masonry units; relationship of mortar 
and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities of workmanship.


a. Approval of mockups is also for other material and construction qualities specifically 
approved by Architect in writing.


b. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless such deviations are specifically approved by 
Architect in writing.


3. Approved mockups may not remain as part of the completed Work. 


1.8 DELIVERY, STORAGE, AND HANDLING


A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, 
cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install 
until they are dry.
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B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use 
cementitious materials that have become damp.


C. Store aggregates where grading and other required characteristics can be maintained and contamination 
avoided.


D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in 
delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.


E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.


1.9 FIELD CONDITIONS


A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof 
sheeting at end of each day's work. Cover partially completed masonry when construction is not in 
progress.


1. Extend cover a minimum of 24-inches down both sides of walls and hold cover securely in place.
2. Where one wythe of multi-wythe masonry walls is completed in advance of other wythes, secure 


cover a minimum of 24-inches down face next to unconstructed wythe and hold cover in place.


B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three 
days after building masonry walls or columns.


C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or 
painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.


1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on 
ground and over wall surface.


2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted and integral 


finishes, from mortar droppings.
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing 


mortar and dirt onto completed masonry.


D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. 
Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing 
conditions. Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
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1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F and 
higher and will remain so until masonry has dried, but not less than seven days after completing 
cleaning.


E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6.


PART 2 - PRODUCTS


2.1 MANUFACTURERS


A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a 
uniform blend within the ranges accepted for these characteristics, from single source from single 
manufacturer for each product required.


B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for 
exposed masonry, from single manufacturer for each cementitious component and from single source or 
producer for each aggregate.


2.2 PERFORMANCE REQUIREMENTS


A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.


1. Determine net-area compressive strength of masonry from average net-area compressive 
strengths of masonry units and mortar types (unit-strength method) according to 
TMS 602/ACI 530.1/ASCE 6.


2. Determine net-area compressive strength of masonry by testing masonry prisms according to 
ASTM C1314.


2.3 UNIT MASONRY, GENERAL


A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements in the 
Contract Documents.


B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain 
chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in 
the completed Work.


C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated.


1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a qualified 
testing agency acceptable to authorities having jurisdiction.
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2.4 CONCRETE MASONRY UNITS


A. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of 
adjacent units unless otherwise indicated.


1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and 
other special conditions.


2. Provide bullnose units for outside corners unless otherwise indicated.


B. CMUs:  ASTM C 90.


1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 
3050 psi.


2. Density Classification: Normal weight, linear shrinkage not to exceed 0.065 percent.
3. Size (Width):  Manufactured to dimensions 3/8-inch less than nominal dimensions.
4. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 


3750 psi.
5. Pattern:


a. One-half running bond.


2.5 MASONRY LINTELS


A. Masonry Lintels: Built-in-place masonry lintels made from bond beam CMUs matching adjacent CMUs in 
color, texture, and density classification, with reinforcing bars placed as indicated and filled with coarse 
grout. Cure precast lintels before handling and installing. Temporarily support built-in-place lintels until 
cured.


2.6 MORTAR AND GROUT MATERIALS


A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-weather 
construction. Provide natural color or white cement as required to produce mortar color indicated.


1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114.


B. Hydrated Lime: ASTM C207, Type S.


C. Portland Cement-Lime Mix: Packaged blend of Portland cement and hydrated lime containing no other 
ingredients.


D. Mortar Cement: ASTM C 1329/C 1329M.


1. Products: Subject to compliance with requirements, provide one of the following:


a. Capital Materials Corp.
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b. Cemex.
c. Essroc.
d. Holcim (US), Inc.
e. Lafarge North America, Inc.
f. Lehigh Cement Co, Inc.
g. National Cement Co., Inc.
h. Private-labeled product that utilizes cement manufactured by one of listed manufacturers 


above.


E. Aggregate for Mortar:  ASTM C 144.


F. Aggregate for Grout:  ASTM C 404.


1. Fine Aggregate: Gradation in accordance with INDOT No. 23.
2. Coarse Aggregate: One hundred percent of the coarse aggregate shall pass the 1/2 in. sieve and no 


more than 5% shall pass the No. 30 sieve.


G. Cold-Weather Admixture:  No cold-weather admixtures shall be used.


H. Water:  Potable.


2.7 REINFORCEMENT


A. Uncoated Steel Reinforcing Bars:  ASTM A 615 or ASTM A 996, Grade 60.


B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells 
and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, hot-dip 
galvanized after fabrication. Provide units designed for number of bars indicated.


1. Heckmann Building Products, Inc.; No. 376 Rebar Positioner.
2. Hohman & Barnard, Inc.; RB Rebar Positioners, RB-Twin Rebar Positioners.
3. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.


C. Masonry Joint Reinforcement, General:  Ladder or Truss joint reinforcement confirming to ASTM A 951.


1. Interior Walls:  Hot-dip galvanized, carbon steel.
2. Exterior Walls:  Hot-dip galvanized, carbon steel.
3. Wire Size for Side Rods:  0.187-inch diameter.
4. Wire Size for Cross Rods:  0.187-inch diameter.
5. Wire Size for Veneer Ties:  0.187-inch diameter.
6. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16-inches o.c.
7. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.
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2.8 TIES AND ANCHORS


A. General: Ties and anchors shall extend at least 1-1/2-inches into masonry but with at least a 5/8 cover on 
outside face.


B. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with 
the following unless otherwise indicated.


1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 153, Class B-2 coating.
2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008, Commercial Steel, with ASTM A 153, 


Class B coating.
3. Steel Plates, Shapes, and Bars:  ASTM A 36.


C. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer 
but with at least 5/8-inch cover on outside face.  Outer ends of wires are bent 90 degrees and extend 2-
inches parallel to face of veneer.


D. Individual Wire Ties:  Rectangular units with closed ends and not less than 4-inches wide.


1. Where wythes do not align or are of different materials, use adjustable ties with pintle-and-eye 
connections having a maximum adjustment of 1-1/4-inches.


2. Wire:  Fabricate from 3/16-inch-diameter, hot-dip galvanized steel wire.


E. Rigid Anchors (Load Bearing CMU to Load Bearing CMU):  Fabricate from steel bars 1-1/2- inches wide by 
1/4-inch thick by 24-inches long, with ends turned up 2-inches or with cross pins unless otherwise 
indicated.


1. Corrosion Protection:  Hot-dip galvanized to comply with ASTM A 153.


F. Horizontal Joint Reinforcement (CMU to CMU): Fabricate from steel wire 3/16-inches diameter.


1. Hohmann & Barnard, Inc.; 130 Truss-Tri-Mesh or approved equal.
2. Corrosion Protection: Hot-dip galvanized to comply with ASTM A 153.


G. Adjustable Thermal Masonry-Veneer Anchors to Cold-Formed Steel Studs:


1. General:  Provide anchors that allow vertical adjustment but resist tension and compression forces 
perpendicular to plane of wall, for attachment through sheathing to steel studs, and as follows:


a. Products:


1) Hohmann & Barnard, Inc.; Veneer Anchor, 2-Seal Wing Nut Tie.
2) Heckmann Building Products, Inc.; Pos-I-Tie.


2. Wire Ties:  Manufacturer’s standard galvanized wire tie for product fabricated from 0.187-inch-
diameter, hot-dip galvanized-steel wire unless otherwise indicated.


3. Corrosion Protection:  Hot-dip galvanize after fabrication.
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H. Partition Top Anchors:  0.105-inch-thick metal plate with 3/8-inch diameter metal rod 6-inches long 
welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of 
tube.  Fabricate from stainless-steel.


2.9 MISCELLANEOUS ANCHORS


A. Post-installed Anchors:  Provide chemical or torque-controlled expansion anchors, with capability to 
sustain, without failure, a load equal to six times the load imposed when installed in solid or grouted unit 
masonry and equal to four times the load imposed when installed in concrete, as determined by testing 
per ASTM E 488 conducted by a qualified independent testing agency.


1. Manufacturers:


a. HILTI.
b. Simpson Strong-Tie.
c. Redhead.


2. Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild).


3. Where post-installed anchors are indicated in Drawings, provide type indicated.  If not indicated 
provide either chemical or torque-controlled expansion as required above.


2.10 MISCELLANEOUS MASONRY ACCESSORIES


A. Preformed Control-Joint Gaskets:  Made from PVC, complying with ASTM D 2287, Type PVC-65406 and 
designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration 
as indicated.


B. Weep/Cavity Vent Products: Use the following unless otherwise indicated:


1. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant polypropylene 
copolymer, full height and width of head joint and depth 1/8-inch less than depth of outer wythe in 
a color selected from manufacturer’s standard.


a.     Products: Subject to compliance with requirements, provide one of the following:


1) Advanced Building Products; Mortar Maze Cell vent.
2) Heckman Building products, Inc.; No. Cell Vent.
3) Hohmann & Barnard, Inc.; QV Quadro-Vent.
4) Wire-Bond; Cell Vent.


      D. Cavity Drainage Material: Free-draining mesh, made from polymer strands that will no degrade within the 
wall cavity.


1. Products: Subject to compliance with requirements, provide one of the following:
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a. Advanced Building Products; Mortar Maze Cell vent.
b. Archovations, Inc.; CavClear masonry Mat.
c. Heckman Building products, Inc.; No. Cell Vent.
d. Hohmann & Barnard, Inc.; QV Quadro-Vent.
e. Mortar Net USA, Ltd; Mortar net or Wall Defender.


2.11 MASONRY CLEANERS


A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout 
stains, efflorescence, and other new construction stains from new masonry without discoloring or 
damaging masonry surfaces.  Use product expressly approved for intended use by cleaner manufacturer 
and manufacturer of masonry units being cleaned.


2.12 MORTAR AND GROUT MIXES


A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-
repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.


1. Do not use calcium chloride in mortar or grout.
2. Limit cementitious materials in mortar to Portland cement and lime.


B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure 
quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering 
to Project site.


C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types 
of mortar for applications stated unless another type is indicated.


1. Concrete Masonry Unit Construction:


a. Portland Cement-Lime Mix:  Packaged blend of Portland cement and hydrated lime 
containing no other ingredients, use Type S.


D. Grout for Unit Masonry:  Comply with ASTM C 476.


1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply 
with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.


2. Provide grout with a slump of 8 to 11-inches as measured according to ASTM C 143.
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PART 3 - EXECUTION


3.1 EXAMINATION


A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances 
and other conditions affecting performance of the Work.


1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work.


2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.
4. Verify that substrates are free of substances that would impair mortar bond.


B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations 
of piping.


C. Proceed with installation only after unsatisfactory conditions have been corrected.


D. Preparation: Prepare surfaces and materials in accordance with MSJC Specifications for Masonry 
Structures. If preparation is the responsibility of another installer, notify Architect in writing of deviations 
from manufacturer's recommended installation tolerances and conditions.


3.2 INSTALLATION, GENERAL


A. Build chases and recesses to accommodate items specified in this and other Sections.


B. Leave openings for equipment to be installed before completing masonry. After installing equipment, 
complete masonry to match construction immediately adjacent to opening.


C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit 
adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow 
units to dry before laying unless wetting of units is specified. Install cut units with cut surfaces and, where 
possible, cut edges concealed.


D. Concrete Masonry Units:


1. Install concrete masonry units in accordance with standard masonry practices, NCMA and MSJC 
Specifications for Masonry Structures and manufacturer's instructions.


2. Lay units by selecting product from more than one pallet at a time during installation.
3. Lay units with full mortar head and bed joints.
4. All cutting shall be done with masonry saw to provide, clean, sharp, unchipped edges. 
5. Do not use masonry units with broken corners and edges in excess of ASTM C90 and ASTM C1634.
6. Temporary Formwork and Shores: Construct formwork to support reinforced masonry elements 


during construction. 
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7. Provide temporary bracing during installation of masonry work. Maintain in place until building 
structure provides permanent bracing. 


3.3 TOLERANCES


A. Dimensions and Locations of Elements:


1. For dimensions in cross section or elevation, do not vary by more than plus 1/2-inch or minus 1/4-
inch.


2. For location of elements in plan, do not vary from that indicated by more than plus or minus 1/2-
inch.


3. For location of elements in elevation, do not vary from that indicated by more than plus or minus 
1/4-inch in a story height or 1/2-inch total.


B. Lines and Levels:


1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4-inch in 10 
feet, or 1/2-inch maximum.


2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level 
by more than 1/8-inch in 10 feet, 1/4-inch in 20 feet, or 1/2-inch maximum.


3. For vertical lines and surfaces do not vary from plumb by more than 1/4-inch in 10 feet, 3/8-inch in 
20 feet, or 1/2-inch maximum.


4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and 
control joints, do not vary from plumb by more than 1/8-inch in 10 feet, 1/4-inch in 20 feet, or 1/2-
inch maximum.


5. For lines and surfaces, do not vary from straight by more than 1/4-inch in 10 feet, 3/8-inch in 20 
feet, or 1/2-inch maximum.


6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4-inch in 10 
feet, or 1/2-inch maximum.


7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 1/16-
inch.


C. Joints:


1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8- inch, with a 
maximum thickness limited to 1/2-inch.


2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8-
inch.


3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8- inch or 
minus 1/4-inch.


4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8-inch.


3.4 LAYING MASONRY WALLS


A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and 
for accurate location of openings, movement-type joints, returns, and offsets. 
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Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other locations.


B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do 
not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.


C. Lay concealed masonry with all units in a wythe in running bond. Bond and interlock each course of each 
wythe at corners. Do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or 
jambs.


D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course 
below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove 
loose masonry units and mortar, and wet brick if required before laying fresh masonry.


E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly 
with masonry around built-in items.


1. Conduits and built-in items shall not be set in masonry unit cell containing reinforcement.


F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.


G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, 
wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.


H. Fill cores in hollow CMUs with grout 24-inches under bearing plates, beams, lintels, posts, and similar 
items unless otherwise indicated.


I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure 
above unless otherwise indicated.


1. Install compressible filler in joint between top of partition and underside of structure above.
2. Brace non-load bearing interior concrete masonry walls as indicated.
3. At fire-rated partitions, treat joint between top of partition and underside of structure above to 


comply with Division 07 Section "Fire-Resistive Joint Systems."


3.5 MORTAR BEDDING AND JOINTING


A. Lay hollow CMUs as follows:


1. Bed face shells in mortar and make head joints of depth equal to bed joints.
2. Bed webs in mortar in all courses of piers, columns, and pilasters.
3. Bed webs in mortar in grouted masonry, including starting course on footings.
4. Fully bed entire units, including areas under cells, at starting course on footings where cells are not 


grouted.
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B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill head 
joints and shove into place. Do not deeply furrow bed joints or slush head joints.


C. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4-inch and point with epoxy mortar to 
comply with epoxy-mortar manufacturer's written instructions.


D. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness 
unless otherwise indicated.


E. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) 
unless otherwise indicated.


F. Cut joints flush where indicated to receive waterproofing unless otherwise indicated.


3.6 CAVITY WALLS


A. Bond wythes of cavity walls together using one of the following methods:


1. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not less than one 
metal tie for 2.67 sq. ft. of wall area spaced not to exceed 24-inches o.c. horizontally and 16-inches 
o.c. vertically.  Stagger ties in alternate courses.  Provide additional ties within 12-inches of 
openings and space not more than 36-inches apart around perimeter of openings.  At intersecting 
and abutting walls, provide ties at no more than 16-inches o.c. vertically.


a. Where bed joints of wythes do not align, use adjustable (two-piece) type ties.
b. Where one wythe is of clay masonry and the other of concrete masonry, use adjustable 


(two-piece) type ties to allow for differential movement regardless of whether bed joints 
align.


2. Masonry Joint Reinforcement:  Installed in horizontal mortar joints.


a. Where one wythe is of clay masonry and the other of concrete masonry, use adjustable 
(two-piece) type reinforcement to allow for differential movement regardless of whether 
bed joints align.


B. Keep cavities clean of mortar droppings and other materials during construction.  Bevel beds away from 
cavity, to minimize mortar protrusions into cavity.  Do not attempt to trowel or remove mortar fins 
protruding into cavity.


3.7 MASONRY-JOINT REINFORCEMENT


A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8- inch on 
exterior side of walls, 1/2-inch elsewhere. Lap reinforcement a minimum of 6-inches.


1. Space reinforcement not more than 16-inches o.c.
2. Space reinforcement not more than 8-inches o.c. in foundation walls and parapet walls.
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3. Provide reinforcement not more than 8-inches above and below wall openings and extending 12-
inches beyond openings in addition to continuous reinforcement.


B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.


C. Provide continuity at wall intersections by using prefabricated T-shaped units.


D. Provide continuity at corners by using prefabricated L-shaped units.


E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions.


3.8 CONTROL AND EXPANSION JOINTS


A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not 
allow materials to span control and expansion joints without provision to allow for in-plane wall or 
partition movement.


B. Control Joints: Designed to reduce restraint and permit longitudinal movement. Per NCMA Tek Note 10-2C 
and 10-4, proper control joint spacing is required for concrete masonry walls.


1. Single-Wythe Concrete Masonry Units: Joints shall not exceed the lesser of a maximum panel 
length to height ration of 1-1/2:1 or a distance of 25 feet. 


2. Show locations of joints on Drawings.


C. Form control joints in concrete masonry as follows:


1. Install preformed control-joint gaskets designed to fit standard sash block.


3.9 LINTELS


A. Install steel lintels where indicated.


B. Provide masonry lintels where shown and where openings of more than 24-inches for block-size units and 
12-inches for block-size units are shown without structural steel or other supporting lintels.


C. Provide minimum bearing of 8-inches at each jamb unless otherwise indicated.


3.10 FLASHING


A. General: Install embedded flashing at ledges and other obstructions to downward flow of water in wall 
where indicated.


B. Install flashing as follows unless otherwise indicated:







SULLIVAN COUNTY SHERIFF’S OFFICE AND 2063-1048-90
CORRECTIONAL FACILITY


                                       2063-1048-90 JEFFERSON COUNTY SHERIFF’S OFFICE AND JAIL                                        1963-1036-90


CONCRETE UNIT MASONRY 042200 - 16


1. Prepare masonry surfaces so they are smooth and free from projections that could puncture 
flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar 
and cover with mortar. Before covering with mortar, seal penetrations in flashing with adhesive, 
sealant, or tape as recommended by flashing manufacturer.


2. At lintels, extend flashing a minimum of 6-inches into masonry at each end. At heads and sills, 
extend flashing 6-inches at ends and turn up not less than 2-inches to form end dams.


3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than        1-1/2-
inches or as recommended by flashing manufacturer, and seal lap with elastomeric sealant 
complying with requirements in Section 079200 "Joint Sealants" for application indicated.


4. Install metal drip edges and sealant stops with ribbed sheet metal flashing by interlocking hemmed 
edges to form hooked seam. Seal seam with elastomeric sealant complying with requirements in 
Section 079200 "Joint Sealants" for application indicated.


5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 1/2-
inch back from outside face of wall and adhere flexible flashing to top of metal drip edge.


6. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexible 
flashing 1/2-inch back from outside face of wall and adhere flexible flashing to top of metal flashing 
termination.


7. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.


C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with 
manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells 
and webs of CMUs above and with weep spouts aligned with face of wall. Install CMU web covers so that 
they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face shell.


D. Install reglets and nailers for flashing and other related construction where they are shown to be built into 
masonry.


3.11 REINFORCED UNIT MASONRY


A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced 
masonry elements during construction.


1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. 
Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms 
to maintain position and shape during construction and curing of reinforced masonry.
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2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to 
carry their own weight and other loads that may be placed on them during construction.


B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.


C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to 
resist grout pressure.


1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, 
including minimum grout space and maximum pour height.


2. Limit height of vertical grout pours to not more than 60-inches.


3.12 FIELD QUALITY CONTROL


A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare 
reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. 
Retesting of materials that fail to comply with specified requirements shall be done at Contractor's 
expense.


A. Inspections: Special inspections according to Level B in "International Building Code."


1. Begin masonry construction only after inspectors have verified proportions of site-prepared 
mortar.


2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and 
locations of reinforcement.


3. Place grout only after inspectors have verified proportions of site-prepared grout.


B. Testing Prior to Construction: One set of tests.


C. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.


D. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for compressive 
strength.


E. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C780.


G. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.


F.    Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that 
do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate 
evidence of replacement.


B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with 
mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform 
appearance. Prepare joints for sealant application, where indicated.
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C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and 
smears before tooling joints.


D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:


1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or 
chisels.


2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry.


3. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
surfaces thoroughly with clear water.


4. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.


3.14 MASONRY WASTE DISPOSAL


A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At 
completion of unit masonry work, remove from Project site.


B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated 
sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.


1. Crush masonry waste to less than 4-inches in each dimension.
2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste. 


Fill material is specified in Section 312000 "Earth Moving."
3. Do not dispose of masonry waste as fill within 18-inches of finished grade.


C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.


D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described 
above or recycled, and other masonry waste, and legally dispose of off Owner's property.


END OF SECTION 042200
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		E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment to be used to comply with requirements.



		1.7 QUALITY ASSURANCE

		A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated.

		B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.

		C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.

		D. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

		E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.



		1.8 DELIVERY, STORAGE, AND HANDLING

		A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.

		B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.

		C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.

		D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.

		E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.



		1.9 FIELD CONDITIONS

		A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.

		B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days after building masonry walls or columns.

		C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.

		D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.

		E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.





		PART 2 -  PRODUCTS

		2.1 MANUFACTURERS

		A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.

		B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.



		2.2 PERFORMANCE REQUIREMENTS

		A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.



		2.3 UNIT MASONRY, GENERAL

		A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements in the Contract Documents.

		B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work.

		C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated.



		2.4 CONCRETE MASONRY UNITS

		A. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.

		B. CMUs:  ASTM C 90.



		2.5 MASONRY LINTELS

		A. Masonry Lintels: Built-in-place masonry lintels made from bond beam CMUs matching adjacent CMUs in color, texture, and density classification, with reinforcing bars placed as indicated and filled with coarse grout. Cure precast lintels before handling and installing. Temporarily support built-in-place lintels until cured.



		2.6 MORTAR AND GROUT MATERIALS

		A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.

		B. Hydrated Lime: ASTM C207, Type S.

		C. Portland Cement-Lime Mix: Packaged blend of Portland cement and hydrated lime containing no other ingredients.

		D. Mortar Cement: ASTM C 1329/C 1329M.

		E. Aggregate for Mortar:  ASTM C 144.

		F. Aggregate for Grout:  ASTM C 404.

		G. Cold-Weather Admixture:  No cold-weather admixtures shall be used.

		H. Water:  Potable.



		2.7 REINFORCEMENT

		A. Uncoated Steel Reinforcing Bars:  ASTM A 615 or ASTM A 996, Grade 60.

		B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated.

		C. Masonry Joint Reinforcement, General:  Ladder or Truss joint reinforcement confirming to ASTM A 951.



		2.8 TIES AND ANCHORS

		A. General: Ties and anchors shall extend at least 1-1/2-inches into masonry but with at least a 5/8 cover on outside face.

		B. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.

		C. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 5/8-inch cover on outside face.  Outer ends of wires are bent 90 degrees and extend 2-inches parallel to face of veneer.

		D. Individual Wire Ties:  Rectangular units with closed ends and not less than 4-inches wide.

		E. Rigid Anchors (Load Bearing CMU to Load Bearing CMU):  Fabricate from steel bars 1-1/2- inches wide by 1/4-inch thick by 24-inches long, with ends turned up 2-inches or with cross pins unless otherwise indicated.

		F. Horizontal Joint Reinforcement (CMU to CMU): Fabricate from steel wire 3/16-inches diameter.

		G. Adjustable Thermal Masonry-Veneer Anchors to Cold-Formed Steel Studs:

		H. Partition Top Anchors:  0.105-inch-thick metal plate with 3/8-inch diameter metal rod 6-inches long welded to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube.  Fabricate from stainless-steel.



		2.9 MISCELLANEOUS ANCHORS

		A. Post-installed Anchors:  Provide chemical or torque-controlled expansion anchors, with capability to sustain, without failure, a load equal to six times the load imposed when installed in solid or grouted unit masonry and equal to four times the load imposed when installed in concrete, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.



		2.10 MISCELLANEOUS MASONRY ACCESSORIES

		A. Preformed Control-Joint Gaskets:  Made from PVC, complying with ASTM D 2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.

		B. Weep/Cavity Vent Products: Use the following unless otherwise indicated:



		2.11 MASONRY CLEANERS

		A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.



		2.12 MORTAR AND GROUT MIXES

		A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.

		B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.

		C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated.

		D. Grout for Unit Masonry:  Comply with ASTM C 476.





		PART 3 -  EXECUTION

		3.1 EXAMINATION

		A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

		B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping.

		C. Proceed with installation only after unsatisfactory conditions have been corrected.

		D. Preparation: Prepare surfaces and materials in accordance with MSJC Specifications for Masonry Structures. If preparation is the responsibility of another installer, notify Architect in writing of deviations from manufacturer's recommended installation tolerances and conditions.



		3.2 INSTALLATION, GENERAL

		A. Build chases and recesses to accommodate items specified in this and other Sections.

		B. Leave openings for equipment to be installed before completing masonry. After installing equipment, complete masonry to match construction immediately adjacent to opening.

		C. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut units with cut surfaces and, where possible, cut edges concealed.

		D. Concrete Masonry Units:



		3.3 TOLERANCES

		A. Dimensions and Locations of Elements:

		B. Lines and Levels:

		C. Joints:



		3.4 LAYING MASONRY WALLS

		A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other locations.

		B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.

		C. Lay concealed masonry with all units in a wythe in running bond. Bond and interlock each course of each wythe at corners. Do not use units with less-than-nominal 4-inch horizontal face dimensions at corners or jambs.

		D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh masonry.

		E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.

		F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

		G. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

		H. Fill cores in hollow CMUs with grout 24-inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

		I. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above unless otherwise indicated.



		3.5 MORTAR BEDDING AND JOINTING

		A. Lay hollow CMUs as follows:

		B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

		C. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4-inch and point with epoxy mortar to comply with epoxy-mortar manufacturer's written instructions.

		D. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.

		E. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.

		F. Cut joints flush where indicated to receive waterproofing unless otherwise indicated.



		3.6 CAVITY WALLS

		A. Bond wythes of cavity walls together using one of the following methods:

		B. Keep cavities clean of mortar droppings and other materials during construction.  Bevel beds away from cavity, to minimize mortar protrusions into cavity.  Do not attempt to trowel or remove mortar fins protruding into cavity.



		3.7 MASONRY-JOINT REINFORCEMENT

		A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8- inch on exterior side of walls, 1/2-inch elsewhere. Lap reinforcement a minimum of 6-inches.

		B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

		C. Provide continuity at wall intersections by using prefabricated T-shaped units.

		D. Provide continuity at corners by using prefabricated L-shaped units.

		E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.



		3.8 CONTROL AND EXPANSION JOINTS

		A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.

		B. Control Joints: Designed to reduce restraint and permit longitudinal movement. Per NCMA Tek Note 10-2C and 10-4, proper control joint spacing is required for concrete masonry walls.

		C. Form control joints in concrete masonry as follows:



		3.9 LINTELS

		A. Install steel lintels where indicated.

		B. Provide masonry lintels where shown and where openings of more than 24-inches for block-size units and 12-inches for block-size units are shown without structural steel or other supporting lintels.

		C. Provide minimum bearing of 8-inches at each jamb unless otherwise indicated.



		3.10 FLASHING

		A. General: Install embedded flashing at ledges and other obstructions to downward flow of water in wall where indicated.

		B. Install flashing as follows unless otherwise indicated:

		C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts aligned with face of wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face shell.

		D. Install reglets and nailers for flashing and other related construction where they are shown to be built into masonry.



		3.11 REINFORCED UNIT MASONRY

		A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.

		B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.

		C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.



		3.12 FIELD QUALITY CONTROL

		A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to comply with specified requirements shall be done at Contractor's expense.

		A. Inspections: Special inspections according to Level B in "International Building Code."

		B. Testing Prior to Construction: One set of tests.

		C. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.

		D. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for compressive strength.

		E. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C780.

		G. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.

		F.

		A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.



		3.13

		B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for sealant application, where indicated.

		C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.

		D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:



		3.14 MASONRY WASTE DISPOSAL

		A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.

		B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.

		C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

		D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above or recycled, and other masonry waste, and legally dispose of off Owner's property.
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SECTION 072119 - FOAMED-IN-PLACE INSULATION 


PART 1 -  GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Closed-cell spray polyurethane foam. 


B. Related Requirements: 


1. Section 033000 - “Cast-in-Place Concrete” for wall substrate. 


2. Section 042200 - "Concrete Unit Masonry" for wall substrate. 


3. Section 054400 - “Cold-Formed Metal Framing” for structural metal framing. 


4. Section 061600 - “Sheathing” for exterior wall substrate at structural metal framing. 


5. Section 072100 - "Thermal Insulation" for foam-plastic board and batt insulation. 


1.3 ACTION SUBMITTALS 


A. Product Data:  For each type of product. 


1.4 INFORMATIONAL SUBMITTALS 


A. Qualification Data:  For Installer. 


B. Product Test Reports:  For each product, for tests performed by a qualified testing agency. 


C. Evaluation Reports: For spray-applied polyurethane foam-plastic insulation, from ICC-ES 


Evaluation Report and manufacturer’s documentation confirming material conforms to ASTM 


C1029. 


1.5 QUALITY ASSURANCE 


A. Installer Qualifications: An authorized representative who is trained and approved by 


manufacturer. 
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PART 2 -   PRODUCTS 


2.1 CLOSED-CELL SPRAY POLYURETHANE FOAM 


A. Closed-Cell Spray Polyurethane Foam:  ASTM C 1029, Type II, minimum density of 2.0 lb./cu. ft. 


and minimum aged R-value at 1-inch thickness of 6.0 deg F x h x sq. ft./Btu at 75 deg F. 


1. Basis-of-Design Product:  Subject to compliance with requirements, provide “Handi 


Foam” manufactured by ICP Adhesives and Sealants, Inc. or a comparable product by 


one of the following: 


 


a. BASF Corporation. 


b. Dow Chemical. 


c. CertainTeed Corporation. 


d. Johns Manville; a Berkshire Hathaway Company. 


e. Icynene Inc. 


 


2. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing 


agency. Identify products with appropriate markings of applicable testing agency. 


a. Flame-Spread Index: 25 or less. 


b. Smoke-Developed Index: 450 or less. 


3. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved 


assembly. 


4. Location:  Exterior wall system to fill cavities, cracks, eave lines and penetrations, 


preventing uncontrolled air leakage. 


2.2 MISCELLANEOUS MATERIALS 


A.    Primer: Material recommended by insulation manufacturer where required for adhesion of 


insulation to substrates. 


2.3 BARRIER COAT FIREPROOFING 


A Barrier Coat Fireproofing: Subject to compliance with requirements, provide “Fireshell F10E – 


 NFPA 286” manufactured by TPR2 or a comparable product.  


   1.     Location: Apply to exposed sprayfoam insulation on the interior of the building. 
 


2. Properties:   


a. Non-flammable, 1-part, water based, intumescing coating. 


b. Expands up to 2000 percent. 







  SULLIVAN COUNTY SHERIFF’S OFFICE AND  


  CORRECTIONAL FACILITY 


                                   2063-1048-90 


 


FOAMED-IN-PLACE INSULATION 072119 - 3 


c. Non-toxic, drain safe, water based, non-fuming. 


d. For Interior application. 


e. Can be latex or oil base top coated. 


 


 


PART 3 -    EXECUTION 


3.1 PREPARATION 


A. Verify that substrates are clean, dry, and free of substances that are harmful to insulation. 


B. Priming:  Prime substrates where recommended by insulation manufacturer. Apply primer to 


comply with insulation manufacturer's written instructions. Confine primers to areas to be 


insulated; do not allow spillage or migration onto adjoining surfaces. 


 


3.2 INSTALLATION 


A. Comply with insulation manufacturer's written instructions applicable to products and 


applications per ASTM C 1029. 


B. Spray insulation to envelop entire area to be insulated and fill voids. 


C. Apply in multiple passes to not exceed maximum thicknesses recommended by manufacturer. 


Do not spray into rising foam. 


D. Framed Construction:  Install into cavities formed by framing members to achieve thickness 


indicated on Drawings. 


E. Cavity Walls:  Install into cavities to fully fill void. 


F. Miscellaneous Voids:  Apply according to manufacturer's written instructions. 


G. Maintain 3-inch clearance around heating vents, steam pipes, recessed lighting fixtures and 


other heat sources. 


3.3            PROTECTION 


A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, 


and other causes. 


END OF SECTION 072119 
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SECTION 099665 – HIGH-PERFORMANCE COATINGS


PART  1  GENERAL


1.1 SECTION INCLUDES


A. Industrial protective and marine coatings and surface preparation for the following coating 
systems:


1. Seamless high-performance polyurethane coating systems.
2. Epoxy coating systems.


1.2 SUMMARY


A. All structures within said facility shall be prepared and coated per the products specified and 
in the schedule listed at the end of this Section.


1. Miscellaneous ferrous metal.
2. Structural steel.
3. Concrete Walls and Floors.
4. CMU Walls.


B. General Surfaces Not to be Painted:


1. Concrete, unless required by items on the concrete coating schedule below or the 
drawings.


2. Electrical panels when not adjacent to a painted surface.
3. Equipment nameplates.
4. Glass.
5. Machined surfaces.
6. Stainless steel items.
7. Prefinished metal such as Kynar coated.


C. Related Requirements:


1. Section 033000 – “Cast-in-Place Concrete” for coatings on cast-in-place substrate.
2. Section 042200 – “Concrete Unit Masonry” for coatings applied on concrete unit 


masonry substrates.
3. Section 055000 – “Metal Fabrications” for coatings applied on metal substrates.


1.3 DEFINITIONS


A. Definitions:
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1. Contractor is the party or persons directly contracted or subcontracted through a third 
party to perform the work described herein.


2. Architect is the supervising Architect of record.
3. Owner is the facility Owner.
4. Manufacturer is the materials supplier.


B. Substrate Identification:


1. AL: Aluminum.
2. C: Concrete.
3. CMU: Concrete Masonry Units.
4. CO: Copper.
5. CS: Carbon Steel.
6. F: Fiberglass.
7. G: Gypsum Board.
8. GAL: Galvanized Metal.
9. PP: Previously Painted.
10. S: Stainless Steel.
11. W: Wood.


C. Service Condition Identification:


1. A: Atmospheric: Any metal or concrete surface, indoors or outdoors that is exposed to 
view.


2. LFT: Light Foot Traffic Floor: Horizontal concrete surface subject to point loads below 
5,000 pounds (2268 kg). Normally associated with pedestrian traffic with hand carts 
or trucks.


3. ND: Normally Dry: Substrate is exposed to moisture from environmental conditions 
but remains dry more than 85 percent of its service life.


4. NW: Normally Wet: Substrate is exposed to moisture from environmental conditions 
and remains moist not less than 85 percent of its service life.


5. UV: Ultraviolet: Substrate is exposed to ultraviolet sunlight.


1.4 REFERENCES


A. Air Quality Management Districts:


1. Bay Area Air Quality Management District (BAAQMD).
2. South Coast Air Quality Management District (SCAQMD).


a. RULE 1113 7/1/2008.


B. American Concrete Institute (ACI):


1. ACI 302.1R-15, Guide to Concrete Floor and Slab Construction.
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C. ASTM International (ASTM):


1. ASTM D 16 - Standard Terminology for Paint, Related Coatings, Materials, and 
Applications.


2. ASTM D 4258, Standard Practice for Surface Cleaning Concrete for Coating.
3. ASTM D 4259, Standard Practice for Abrading Concrete.
4. ASTM D 4261, Standard Practice for Surface Cleaning Concrete Unit Masonry for 


Coating.
5. ASTM D 4262, Standard Test Method for pH of Chemically Cleaned or Etched Concrete 


Surfaces.
6. ASTM D 4263, Standard Test Method for Indicating Moisture in Concrete by the Plastic 


Sheet Method.
7. ASTM D 4417 Standard Test Methods for Field Measurement of Surface Profile of Blast 


Cleaned Steel.
8. ASTM D 4541, Standard Test Method for Pull-off Strength of Coatings Using Portable 


Adhesion Testers.
9. ASTM D 7091 - Standard Practice for Nondestructive Measurement of Dry Film 


Thickness of Nonmagnetic Coatings Applied to Ferrous Metals and Nonmagnetic, 
Nonconductive Coatings Applied to Non-Ferrous Metals.


D. E84, Standard Test Method for Surface Burning Characteristics of Building Materials.


E. International Concrete Repair Institute (ICRI):


1. 310.2R-2013 - Selecting and Specifying Concrete Surface Preparation for Sealers, 
Coatings, Polymer Overlays, and Concrete Repair


2. CSP - Concrete Surface Profile.


F. The Society for Protective Coatings (SSPC):


1. SSPC-SP 1 - Solvent Cleaning.
2. SSPC-SP 2 - Hand Tool Cleaning.
3. SSPC-SP 3 - Power Tool Cleaning.
4. SSPC-SP 10 / NACE 2 - Near White Metal Blast Cleaning.
5. SSPC-SP 11 - Machine Tool Cleaning to Bare Metal.
6. SSPC-SP 15 - Commercial Grade Power Tool Cleaning.
7. SSPC-PA1 - Best Practices for Paints and Coatings Application.
8. SSPC-PA2 - Measurement of Dry Coating Thickness with Magnetic Gages.
9. SSPC-PA71 - Procedure for Determining Conformance to Steel Profile/Surface 


Roughness/Peak Count Requirements.


G. United States Environmental Protection Agency (EPA):


1. Method 24 - Surface Coatings.


1.5 QUALIFICATIONS
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A. Coating manufacturer's authorized representative shall provide written statement attesting 
that the applicator has been instructed on proper preparation, mixing and application 
procedures for coatings specified.


B. Applicators shall have a minimum five (5) years of experience in application of similar 
products on similar projects.


1. Contractor shall possess a valid state license as required for performance of the 
painting and coating work called for in this specification.


2. Provide references for minimum of three different projects completed in last five years 
with similar scope of work.


a. Include name and address of project, size, and scope of work.


C. Applicators shall possess current SSPC-QP certifications as required by the Owner and 
Architect.


1.6 SUBMITTALS


A. Submit all required documentation noted herein and under provisions of Section 01 33 13 - 
Certificates, Submittal Procedures.


B. Product Data: Manufacturer's data sheets on each paint and coating product shall include:


1. Colors available for each product (where applicable).
2. Product characteristics and coating manufacturer's guidelines and recommendations 


for surface preparation, painting, drying, curing, handling, shipping, and storage of 
painted structural steel.


3. Surface preparation requirements.
4. Storage and handling requirements and recommendations.
5. Application methods.
6. VOC compliance.
7. SDS.


C. Contractor Work Plan:


1. In general, the contractor shall supply the Owner or Architect's representative with a 
plan of work. The work plan shall detail but is not limited to the following items.


a. Proposed methods of containment, collection, and disposal of related debris, 
rinse water, or trash.


b. Proposed surface preparation standards and methods to achieve standard for 
each space or substrate identified on the plans, drawings, or finish schedule.


c. Proposed coating system for each space or substrate identified on the plans, 
drawings, or finish schedule.


d. Confirmation of compatibility for shop and field applied coatings. (where 
applicable).


e. Proposed methods and equipment to be used for paint application.
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f. Proposed methods for maintaining proper environmental conditions during 
surface preparation, application, and curing cycles of the coating materials.


g. Proposed methods and job safety analysis procedures for maintaining a clean, 
safe and secure jobsite during work activity.


h. Proposed methods to protect coating during curing, shipping, handling, and 
storage.


i. Proposed methods for storing materials.
j. Proposed methods and examples of daily reports of contractor work progress.
k. Potential hazards and mitigation, work processes, scheduling conflicts or other 


planning items which would hinder successful and timely completion of the 
project.


D. Selection Samples: Submit a complete set of color chips that represent the full range of 
manufactures color samples available for each material.


E. Verification Samples: For each finish product specified, submit samples that represent actual 
product, color, and sheen.


F. Mock-Up Samples:


1. Include a mock-up if the project size or quality warrant taking such a precaution.


a. Sample of paint, finishes, and other coating materials shall be submitted on 8.5 
x 11-inch sheet metal. Each sheet shall be completely coated over its entire 
surface with one protective coating material, type, and color.


b. Two sets of color samples to match each color selected by the Architect from 
the manufacturer's standard color sheets. If custom mixed colors are indicated, 
the color samples shall be made using color formulations prepared to match the 
color samples furnished by the Architect. The color formula shall be shown on 
the back of each color sample.


2. Finish area designated by Architect.
3. Provide samples that designate prime and finish coats.
4. Do not proceed with remaining work until the Architect approves the mock-up 


samples.


1.7 QUALITY ASSURANCE


A. Quality assurance procedures and practices shall be at the discretion of the Architect or 
Owner. It provides oversight of quality control monitoring of all phases of the installation 
process including but not limited to surface preparation and application of coatings.


1. Requirements for acceptable quality control methods shall be utilized and defined by 
the Owner or Architect.


2. Procedures or practices for quality control practices not specifically defined in this 
Section may be utilized, provided they meet recognized and acceptable professional 
standards and are accepted by the Architect or Owner's representative.







   SULLIVAN COUNTY SHERIFF’S OFFICE AND       
CORRECTIONAL FACILITY


2063-1048-90


HIGH-PERFORMANCE COATINGS 099665 - 6


3. Arrange for coating manufacturer's representative to attend preconstruction 
conferences and make periodic visits at the construction site to provide consultation 
services during surface preparation work and application of coatings.


4. Quality assurance activities may be performed by a third-party inspection firm 
contracted by the Owner or specifying Architect on their behalf at any time during the 
project.


B. Pre-Installation Conference:


1. The contractor, the installation sub-contractor, and the coating system manufacturer's 
representative shall meet on site with the Owner's representative. Particular emphasis 
shall be placed on these specification requirements, safety, weather conditions, 
surface preparation, material application, and inspection.


2. The contractor shall submit to the Architect or Owner's representative any revisions 
or changes agreed upon, reasons thereof, and parties agreeing or disagreeing with 
them.


C. Surface Preparation: Preparation of all surfaces and application of coatings specified in this 
section shall be in strict accordance with coating manufacturer's instructions as 
supplemented by these specifications.


D. Coating Application: Apply coatings in strict accordance with manufacturer's material data 
sheets with particular attention to curing and drying times and temperatures.


1. Substrate Conditions: Do not proceed with work until substrate preparation and 
tolerances have been approved by the Owner's representative, coating system 
manufacturer's representative, the approved installation sub-contractor, and the 
contractor.


E. Inspection of Wet Film: Thickness of coatings on concrete and CMU surfaces shall be checked 
with a wet film thickness gage.


1. Ensure all wet film thickness requirements as specified have been met. 
2. No pinholes or other irregularities will be permitted in the final coating.


F. Inspection of Dry Film: Thickness of coatings on ferrous metals shall be checked with a 
nondestructive, magnetic-type thickness gage.


1. Ensure all dry film thickness requirements as specified have been met. Readings shall 
be performed at or above the frequency specified in SSPC-PA2. Meet the minimum 
requirements for SSPC-PA2.


2. Use an instrument such as a Tooke Gage if a destructive tester is deemed necessary.
3. Test coating integrity of all surfaces with an approved inspection device.
4. No pinholes or other irregularities will be permitted in final coating.


G. Inspection Testing Devices: Provide following testing devices to be jointly used on this project 
by the contractor and Architect. Devices shall remain property of contractor during and after
project.
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1. Surface profile Comparator or Testex Tape to measure surface profile prior to coating 
application.


2. Psychrometer and psychometric tables or charts for humidity and dew point 
determination.


3. Dry film thickness gage and calibration blocks for coating thickness testing.
4. Wet film thickness gage for coating thickness testing.
5. 10 times magnifier for examination.
6. Combustible gas analyzer (sniffer) for safety.


H. Documentation: Provide daily reports of all contractor activity on site to the Owner’s 
Representative on the Friday, end of work week, for the previous week activity.


1. Document sample shall be approved by the Owner’s Representative prior to reporting.
2. All documentation shall be delivered electronically to the Architect upon completion 


of the project.
3. Documentation shall be consistent with inspection reports utilized by NACE certified 


inspectors.


1.8 DELIVERY, STORAGE, AND HANDLING


A. Delivery: Deliver manufacturer's unopened containers to the work site. Packaging shall bear 
the manufactures name, label, and the following list of information:


1. Product name, type (description).
2. Application and use instructions.
3. Surface preparation.
4. VOC content: for two component products, provide mixed VOC in g/L.
5. Environmental issues.
6. Batch date.
7. Color number.


B. Storage: Store and dispose of solvent-based materials, and materials used with solvent-
based materials, in accordance with requirements of local authorities having jurisdiction.


1. Store materials in an area that is within the acceptable temperature range, per 
manufacturer's instructions. Protect from freezing.


C. Handling: Maintain a clean, dry storage area, to prevent contamination or damage to the 
coatings.


1.9 PROJECT CONDITIONS


A. Maintain environmental conditions during surface preparation, application, and curing of 
installed coating system.
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1. Temperature, humidity, and ventilation must be within limits recommended by 
manufacturer for optimum results. Do not apply coatings under environmental 
conditions outside manufacturer's absolute limits.


B. Dehumidification and heating for coating application shall be effectively designed and used 
when needed to maintain proper environmental conditions for proper surface preparation, 
coatings application, and curing of the installed coating.


1. Confirm site electrical power source availability prior to bidding of project. If on site 
power is not available, provide internal combustion engine generators of sufficient 
power for the dehumidification and heating equipment.


C. Heating equipment including electric, indirect combustion, indirect fired, or steam coil 
methods may be used.


1. Direct fired propane heaters shall not be used during surface preparation, application 
and curing of the coating.


2. Heating equipment shall be intrinsically safe or deemed safe by safety personnel prior 
to use on the job site.


D. Substrate moisture content shall be below manufacturer's recommendation for each 
substrate to be coated.


E. Concrete subfloor tolerances shall be in accordance with ACI 302. Each drain in the 
installation area shall be working and raised or lowered to the actual finished elevation of 
the flooring system.


F. The minimum slab temperature shall be conditioned to 60 degrees F (16 degrees C) before 
commencing installation, during installation, and for at least 72 hours after installation is 
complete. The substrate temperature shall be at least 5 degrees F above the dew point 
during installation.


G. Leaks from pipes and other sources must be corrected prior to the installation of coatings.


1.10 SEQUENCING


A. Ensure that products of this section are supplied to affected trades in time to prevent 
interruption of construction progress.


PART  2  PRODUCTS


2.1 MANUFACTURERS


A. Manufacturer:
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1. Basis of Design Product: Subject to compliance with requirements provide 
“Envirolastic AR425 two-component 100% solid aromatic polyurea coating as 
manufactured by Sherwin Williams or a comparable product by one of the following:


2. Optional Manufacturers:


a) Stonhard.
b) Tnemec.


B. Establish equality under Section 016000 - Product Requirements the contractor shall furnish 
satisfactory documentation from the manufacturer of the proposed substitute or "or-equal" 
product that the material meets the indicated requirements and is equivalent or better in 
the following properties.


1. Quality.
2. Durability.
3. Resistance to abrasion, impact, or physical damage.
4. Life expectancy.
5. Ability to recoat in the future.
6. Solids content by volume.
7. Dry film thickness per coat.
8. Compatibility with other coatings.
9. Suitability for the intended service.
10. Resistance to chemical attack.
11. Temperature limitations during application and in service
12. Comparable performance test results.


C. Protective coating materials shall be standard products produced by recognized 
manufacturers who are regularly engaged in production of such materials for essentially 
identical service conditions. When requested, the contractor shall provide the Architect with 
the names of not less than ten successful applications of the proposed manufacturer's 
products that comply with these requirements.


D. Standard approved painting, coating, and lining systems are defined herein. Apply approved 
systems according to the finish schedule.


2.3       SOLID COLOR EPOXY COATING SYSTEM


A. Epoxy Coating System: Subject to compliance with requirements provide The 
General Polymers Epoxy Coating System with Resuprime and GP 4850 as 
manufactured by Sherwin-Williams consists of GP 3830 Resuprime Moisture 
Mitigation Primer, GP 3746 Self-Leveling Epoxy as base coat and GP4850 
Polyaspartic SS or a comparable product by one of the following:


1.       Benjamin Moore & Co.
                        2.        ICI Paints.


3.       Kelly-Moore Paints.



http://www.specagent.com/LookUp/?uid=123456793438&mf=04&&mf=04&src=wd

http://www.specagent.com/LookUp/?uid=123456815218&mf=04&&mf=04&src=wd

http://www.specagent.com/LookUp/?uid=123456815220&mf=04&&mf=04&src=wd
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4.       M.A.B. Paints.
5.       PPG Architectural Finishes, Inc.


     B.       System Physical Properties:


1.       Color: Colors selected from standard colors.
       2.        Abrasion Resistance: 100 mgs lost.
       3.        ASTM D 4060, CS-17 Wheel: 1,000 cycles.
       4.        Flexural Strength: 10,000 psi.
       5.        ASTM C 580.
   6.         Adhesion: 300 psi.
       7.        ACI 503R: Concrete failure.


  8.        Flammability: Self-extinguishing over concrete.


   9.        Impact Resistance: Direct, inch.
      10.        MIL-D-3134J: Pound greater than 160, passes, reverse, inch pound greater than 80.
       11.       Resistance Elevated Temperatures MIL-D-3134J: No slip or flow at required 


temperature of 158 F.


PART  3  EXECUTION


3.1 EXAMINATION


A. Examine all substrates and conditions, with contractor, Architect and/or Owner’s 
representative present for compliance with requirements for maximum moisture content, 
surface soundness, and other conditions affecting the performance of the Work.


1. Moisture content of concrete and masonry substrates shall be appropriately tested 
using current technology moisture meter equipment. Moisture levels shall comply 
with manufacturers' requirement.


2. Concrete, CMU Joint mortar, and all other curable materials shall have full cure 
properly tested for and confirmed.


B. Do not begin application of coatings until substrates have been properly prepared, examined, 
and conditions properly reported. Notify Architect of unsatisfactory conditions or areas 
where specified surface preparation cannot be achieved.


C. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation. Proceed with work only after conditions have been corrected, 
and approved by all parties, otherwise application of coatings will be considered as an 
acceptance of surface conditions. Beginning coating application constitutes contractor’s 
acceptance of substrate and conditions.


D. Identify all shop primed items and previously painted surfaces and provide preparation 
procedures for review and approval.



http://www.specagent.com/LookUp/?uid=123456815221&mf=04&&mf=04&src=wd

http://www.specagent.com/LookUp/?uid=123456815222&mf=04&&mf=04&src=wd
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3.2 SURFACE PREPARATION:


A. General:


1. The surface must be dry and in sound condition. Remove oil, dust, dirt, loose rust, 
peeling paint or other contamination to ensure good adhesion.


a. Remove primers and prime substrate with specified primers or others as 
approved by the coating system manufacturer.


2. Follow all surface preparation guidelines for new construction. In the event of a 
discrepancy consider the more effective surface preparation as the default method.


3. Verify that the atmospheric conditions are within the acceptable temperature, 
humidity, and sun exposure limits.


a. Dehumidification must be utilized in the event that atmospheric conditions 
cannot be maintained.


4. Adhere to manufacturer's recoat time surface preparation requirements.


a. Surfaces exhibiting rust bloom, moisture weeping, or any other deleterious 
condition shall be sufficient repaired prior to the application of coating or lining 
system. Repair methods include necessary mean to meet original specification 
requirements, including abrasive blasting as needed.


5. Remove any residual dusting or light surface contamination from prepared surfaces 
prior to the application of the coating system.


6. Protect all surfaces not being coated from any damage due to surface preparation 
work process.


7. Paint all inaccessible items before being assembled.
8. Install coating systems to only properly prepared surfaces.


B. Abrasive Blast Cleaning:


1. Blast cleaned surfaces shall match the standard samples available from the NACE 
Standard TM-01-70, Visual Standard for Surfaces of New Steel Air Blast Cleaned with 
Sand Abrasive and TM-01-75, Visual Standard for Surfaces of New Steel Centrifugally 
Blast Cleaned with Steel Grit.


2. Remove all oil, grease, welding fluxes, and other surface contaminants by solvent 
cleaning per SSPC-SP1prior to any mechanical surface preparation.


3. Sharp edges shall be rounded or chamfered, and burrs and surface defects and weld 
splatter shall be ground smooth prior to blast cleaning. 


4. The type and size of abrasive shall be selected to produce a surface profile that meets 
the coating manufacturer's recommendation of the particular product and service 
conditions. Abrasives for submerged and severe service coating systems shall be clean, 
hard, sharp cutting crushed slag. Metal shot or grit shall not be used for surfaces in 
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submerged services.
5. Abrasive shall not be reused unless an automated lasting system is used for surfaces 


that will be in non-submerged service. For automated blasting systems, clean, oil free 
abrasives shall be maintained. The abrasive mix shall include at least 50 percent grit.


6. Compressed air for blast cleaning shall be supplied at adequate pressure from well-
maintained compressors equipped with oil and moisture separators that remove at 
least 98 percent of the contaminates.


C. Concrete Surface Preparation:


1. Walls and Ceilings, Floors, Secondary Containment, Poured Concrete, Precast 


Concrete, Tilt-Up, Cast-In-Place.
2. Remove release agents, curing compounds, efflorescence, and chalk. Do not coat 


surfaces if moisture content or alkalinity of surfaces to be coated exceeds that 
permitted in the manufacturers' written instructions.


3. Utilize abrasive blasting other suitable dry mechanical means per SSPC-SP13 to provide 
a sufficiently clean, profiled, and prepared surface.


4. Grind 90-degree corners to a minimum 1/8-inch chamfered edge. 
5. Cove all inside corners to a minimum 1/2-inch cant.
6. Final surface profile shall meet ICRI 310.2R-2013 Concrete Surface Profile (CSP) of 3 to 


5.
7. Fill all bug holes, honeycombs, cracks, with surface fillers as approved by the coating 


manufacturer.
8. Final surfaces shall provide acceptable moisture levels and surface profile prior to 


application of the coating system.


D. CMU, Masonry Substrate Surface Preparation:


1. CMU - Concrete, Split Face, Scored, Smooth, High and Low Density, Fluted.
2. Remove release agents, curing compounds, efflorescence, and chalk. Do not coat 


surfaces if moisture content or alkalinity of surfaces to be coated exceeds that 
permitted in the manufacturer's written instructions.


3. Utilize abrasive blasting other suitable dry mechanical means per SSPC-SP13 to provide 
a sufficiently clean, profiled, and prepared surface.


4. Final surface profile shall meet ICRI 310.2R-2013 Concrete Surface Profile (CSP) of 3-5.
5. Fill all bug holes, honeycombs, cracks, with surface fillers as approved by the coating 


manufacturer.


E. Ferrous Metal Surface Preparation:


1. Structural Steel Columns, Joists, Trusses, Beams, Piping, Fabrications.
2. Clean in accordance with SSPC-SP1, Solvent Cleaning.
3. Abrasive blast clean all surfaces per SSPC-SP 10, Near White Metal Standard, 2 mil 


profile.
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4. Prepare welds to remove weld spatter and imperfections. Smooth transitions through 
mechanical preparation or smooth with S-W Steel Seam FT910.


5. Apply appropriate primer to blasted substrate within 4 hours of blast cleaning or prior 
to rust blooming. Extensions to these criteria may be provided when environmental 
controls are properly established and functioning.


3.3 INSTALLATION


A. General Requirements:


1. Apply all coatings and materials according to the finish schedule.
2. Apply all coatings and materials with manufacture specifications in mind. Apply 


coatings by brush, roller, or spray equipment unless otherwise directed by the 


manufacturer.
3. Mix and thin coatings according to manufacture recommendation.
4. Do not apply to wet or damp surfaces.
5. Wait at least 30 days before applying to new concrete or masonry. Or follow 


manufacturer's procedures to apply appropriate coatings prior to 30 days. Test new 
concrete for moisture content. Proceed only when moisture content meets coating 
manufacturer's requirement.


6. Uniformly apply coatings without runs, drips, or sags, without brush marks, and with 
consistent sheen in accordance with SSPC-PA1.Regardless of number of coats 
specified, apply as many coats as necessary for complete hide, uniform appearance, 
and achieving the required dry film thickness. Final film of coatings shall have no 
visible, drips, overspray, dry spray, runs, ridges, sags, holidays, dry lap or brush marks.


7. Inspection: The coated surface must be inspected and approved by the Architect or 
Owner’s Representative.


8. Plural component spray applied equipment shall be properly inspected and in working 
condition prior to the application of materials.


a. All gages, valves, pistons, and working parts shall be in proper working order.
b. Coating materials stored in drums shall be premixed and heated prior to the 


application of the coating.
c. Perform successful a ratio check of spray material prior application of coating.
d. All equipment settings and requirements for proper application including but 


not limited to pressures, volumes, mix ratio settings, shall be in proper working 
order and closely monitored during application.


e. Sample spray application of specific material shall be applied to "sample cards" 
just prior to the application of plural applied material. Supply sample cards from 
previous day's application with proper date and time markings to Owner’s 
Representative for verification of cured material.


9. Stripe coats shall be applied to all welds, edges, nuts, bolts, difficult to reach areas.


a. Stripe coats shall be applied directly to properly prepared surface prior to spray 
application of primers.
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b. Stripe coat material shall be the same or separately approved material 
compatible with the material used for spray application of any given coat.


10. Spray application shall be performed when conditions, environments, and permitting 
allow.


a. Use only spray equipment approved by the manufacturer for the specific coat 
of material.


11. Multiple coat applications shall be installed according to the manufacturers printed 
requirements.


a. Coats of material shall be sufficiently dry prior to the application of a 
subsequent coat in a coating system.


b. Do not allow excessive drying time to pass which will inhibit or reduce the inter-
coat adhesion of the multiple coat system.


c. If recoat requirements have been exceeded, brush blast or scarify prior coat 
according to the manufacturer’s requirement. Provide written confirmation of 
repair process from manufacturer.


d. Remove any dust or foreign contamination from previous coat prior to applying 
the next coat in a multi coat system.


12. Apply no coating when surrounding air temperature of surface to be coated is below 
minimum temperature allowed by manufacturer's recommendations for coating 
application or when it is expected that air temperature will drop below minimum 8 
hours after coating application.


13. Apply no coating when surrounding air temperature is forecasted to be less than 5 
degrees F ( C) above dew point within 8 hours after coating application.


14. Apply no coating to steel which is 5 degrees F ( C) below air temperature or which is 
at a temperature over 115 degrees F ( C), nor shall coating be applied to steel which is 
at a temperature that will cause blistering or porosity or otherwise will be detrimental 
to the life of the coating.


15. No coating shall be applied to wet or damp surfaces or in rain, snow, fog, or mist. 
Coating shall not be applied on frosted or ice-coated surfaces.


16. Dew point shall be measured by use of an instrument such as a Sling Psychrometer in 
conjunction with U.S. Department of Commerce Weather Bureau Psychometric Tables 
or equivalent.


17. The coated surface must be inspected after application of individual coats within the 
multi coat system and after completion of the system. Applied systems must be 
approved by the Architect or Owner’s Representative.


B. Floor Surface Inspection: Prior to commencing Work, thoroughly examine all underlying and 
adjoining work, surfaces and conditions upon which Work is in any way dependent for 
perfect results. Report all conditions which affect Work. No "waiver of responsibility" for 
incomplete, inadequate, or defective underlying and adjoining work, surfaces and conditions 
will be considered, unless notice of such unsatisfactory conditions has been filed and agreed 
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to in writing before Work begins. Commencement of Work constitutes acceptance of 
surfaces. Test and report for moisture level in substrate to verify compliance with 
manufacturer's requirements. Do not proceed unless acceptable test results are achieved.


C. Verify that concrete floor surfaces meet the following requirements as related to moisture.


1. Perform in situ probe test as per ASTM F2170. Apply coatings only after substrates are 
determined to not exceed maximum allowable by coating manufacturer.


2. Perform anhydrous calcium chloride test as per ASTM F1869. Apply coatings only after 
substrates are determined to not exceed maximum allowable by coating 
manufacturer.


3. For slab on grade application with no vapor barrier, moisture vapor reservoir may be 
required prior to application of floor coating.


D. Cracks:


1. After preparation, evaluation of quantity and severity of cracks in concrete will 
determine the needed repairs.


2. For requirements pertaining to the treatment of cracks in concrete substrates, consult 
Manufacturer's publication, Concrete 102.


E. Control Joints:


1. For requirements pertaining to the treatment of control joints in concrete substrates, 
follow manufacturer's publication, Concrete 103.


F. Isolation/Expansion and Other Joints Subject to Movement


1. All expansion joints shall be honored through the flooring system. For requirements 
pertaining to the above, follow manufacturer's publication, Concrete 105.


G. Curing Requirements:


1. Maintain adequate environmental conditions and ventilation during drying and curing 
of applied coating systems.


2. Allow all primer and intermediate coats to sufficiently dry prior to the application of 
subsequent coat of material.


3. Coating systems shall cure under the proper conditions as stated by the manufacturer 
for the full curing time requirement. Deviations from the proper conditions shall be 
quickly resolved by the contractor and the methods used shall be confirmed by the 
manufacturer.


4. All applied coatings shall be properly and completely cured prior to being place into 
their intended service.


H. Shop Application:


1. All structural steel members, steel plate, or other manufactured items may be 
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prepared and coated in a fixed location.
2. Shop application of prime coat shall be completed only when specified surface 


preparation has been achieve for the substrate. Apply all primers within 4 hours of 
completion of surface preparation. Ferrous metal shall not be primed if rust bloom is 
present.


3. Field repair any damaged shop primer, intermediate or finish coats in accordance with 
the preparation requirements for the given substrate. Apply repair primer, 
intermediate, and finish coats as required to replace damage materials and restore 
damaged areas equal to surface before damage.


I. Prime Coat Application:


1. Prime all surfaces to be painted.
2. Prime and finish all surfaces that will be inaccessible after installation.
3. Back prime all wood substrates with two coats of approved primer prior to installation.


4. Primed substrate shall be of consistent film thickness and coverage to meet the 
specification.


5. Provide proper environmental conditions for curing of prime coat.


J. Finish Coat Application:


1. Apply all intermediate and finish coats to properly primed substrates within the recoat 
requirements and according to the product data sheet of the manufacturer.


2. Apply contrasting colors for distinguishing between intermediate and finish coats.
3. Field applied intermediate and finish coats shall be applied to shop primed substrates 


only within sufficient adhesion can be obtained. When required, thoroughly and 
completely abrade existing primers, and apply a subsequent tie coat of approved 
primer will be applied to the abraded shop primer.


3.4 QUALITY CONTROL


A. In general, the contractor will maintain appropriate and measurable quality control activities 
that ensure successful installation of the coating systems.


B. Measure all dry film thickness readings as defined in SSPC-PA2.


C. Apply all coatings using methods defined in SSPC-PA1.


D. Perform all stripe coating using methods defined in SSPC-PA 11.


E. Maintain and provide to Owner’s Representative copies of daily records of contractor activity 
while performing work on the project. Daily record information shall include but is not 
limited to the following.


1. Site foreman responsible for day's activities.
2. Work hours. Start and finish times.
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3. Crew members.
4. Atmospheric measurements during exterior work shall include evenly sequenced 


measurements of general weather condition, wind speed, air temperature, and 
relative humidity.


5. Atmospheric measurements during high performance coating application shall include 
evenly sequenced measurements of general weather condition, wind speed, air 
temperature, and relative humidity during all surface preparation, application, and 
curing of applied systems.


6. Substrate temperatures at the time of application and completion of the application.
7. Measure wet film of applied coating using wet film thickness gages.
8. Detailed record of start and finish times of activities performed on a given space.


F. Maintain accurate quality control records of applied coating systems.


1. Record accurate dry film thickness readings in accordance with SSPC-PA 2.


G. Supply daily reports on a timely basis to the supervising party.


3.5 PROTECTION


A. Protect finished coatings from damage until completion of project.


1. Applied coatings shall not be placed into service until properly cured.
2. Maintain acceptable environmental conditions for proper curing of the applied coating 


system.


B. Touch-up damaged coatings after substantial completion, following manufacturer's 
recommendation for touch up or repair of damaged coatings. Repair any defects that will 
hinder the performance of the coatings.


END OF SECTION 099665
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SECTION 105626 – MOBILE STORAGE SHELVING  


PART 1 – GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY


A. Section Includes: 


1. Mechanically assisted, carriage-mounted, high density mobile storage systems, 
including support rails, fabrication including leveling of support rails. 


B. Related Requirements: 


1. Section 033000 - “Cast-In-Place Concrete“. 


a. Base floor capable of withstanding line load weight distribution created by load 
transfers from weight of system, storage housing, media and occupants.


b.       Finished floor material and installation within system footprint. 


              2.             Sections in Division 9 – Finishes, relating to finish floor and base materials.


C.          Related Work, Not Furnished:


              1.       Finish floor covering materials and installation on concrete with recessed rail installation.


1.3 REFERENCES 


A. American National Standards Institute (ANSI) Standards:


1. Applicable standards for fasteners used for assembly.


B. America Society of Testing and Materials (ASTM) Standards: 


1. Applicable standards for steel materials used for fabrication. 


C. American Institute of Steel Construction (AISC) Standards:


1. Applicable standards for steel materials used for fabrication. 
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1.4 SYSTEMS DESCRIPTION


A. General:  The high-density mobile storage system consists of manufactured storage units mounted on 
manufacturer’s track-guided carriages to form a compact storage system.  System design permits 
access to any single aisle by manually moving units until the desired aisle is opened.  The carriage/rail 
system provides uniform carriage movement along the total length of travel, even with unbalanced 
loads.


B. Carriage System Design and Features:  The welded carriage system with 3/4-inch recess consists of a 
formed structural steel frame with machined and balanced wheels riding on steel rails recessed 
mounted to the floor. Rails shall be types selected by the manufacturer to ensure smooth operation 
and self-centering of mobile storage units during travel without end play or binding. Rail types, 
quantities and spacing shall be selected by the manufacturer to suit installation conditions and 
requirements.  All bearings used in the drive mechanism shall be permanently shielded and 
lubricated. Bolted carriages are unacceptable. 


C. Movement Controls: Triple arm operating wheels with rotating hand knobs shall be provided 
on the accessible (drive) ends of shelf units, centered on the end panel, located 40-inches from the 
base of each unit to permit units to be moved to create a single aisle opening. Turning the handle 
transmits power through chain drive to drive wheels on each carriage. 


D. Drive System: The system shall be designed with a positive type mechanically assisted drive which 
minimizes end play, ensures there is no play in the drive handle and that carriages will stop without 
drifting.


1. System shall include a chain sprocket drive system for each movable carriage to ensure that 
carriages move uniformly along the total length of travel, even with unbalanced loads. All 
system components shall be selected to ensure a smooth, even movement along the entire 
carriage length. Drive system gearing shall be designed to permit 1 lb. of force applied to the 
drive-handle to move a minimum of 4,000 lbs. of load.


2. A chain tensioning device shall be provided on each chain drive with provision for adjusting 
tension without removing end panels.


3. All bearings used in the drive mechanism shall be permanently shielded and lubricated.


E. Safety Features:


                             1. Color-coded visual indicators shall provide verification that carriages are in a locked or 
unlocked mode. 


2. A single safety lock button, mounted on each operating wheel hub, will permit moving a 
carriage in either direction to create a new access aisle when pulled out (unlocked), or 
locking the carriage when pushed in. 


3. Mechanical Sweep and Safety Stop (Non-Powered): Every potential aisle shall be protected 
with a 3-inch high extruded aluminum safety sweep, hinged from the 
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carriage using spring steel leaf springs, with the base edge maximum 3/4-inch from the 
floor. The carriage(s) shall stop when depressed at any location along the leading edge of 
the sweep surface.  Activated safety sweep shall engage an impact-absorbing friction disk 
brake to protect occupants, stored media and the carriage system itself via a sheathed cable 
system comprised of aircraft-grade 3/64-inch stainless-steel core cables housed inside lined 
conduit. Safety sweep shall have bright, red and white safety identification tape applied full 
length marking its location. Safety sweep shall run full length of both sides of each moveable 
carriage for full aisle coverage.


4. Mechanical safety sweep shall automatically reset to enable mobile system users to freely 
and safely back carriages away from aisle obstructions simply by reversing the direction of 
the rotating handle.


5. Safety sweep shall be operational when the carriages are not moving. Should a sweep be 
activated in an open aisle, the carriage with the activated sweep will not close on that aisle. 
Safety sweep shall automatically reset if activated and then released when the carriages are 
not moving.


6. Safety sweeps shall require no electrical power or batteries to operate.


               F. Finishes:


1. Fabricated Metal Components and Assembles: Manufacturer’s standard powder coat paint 
finish.


2. End Panels, Accessible Ends: Plastic laminate, manufacturer’s standard textures and 
patterns.


1.5 PERFORMANCE REQUIREMENTS 


A. Seismic Performance:


1. Mobile shelving systems shall withstand the effects of earthquake motions determined 
according to ASCE/SEI7.


2. Structural Performance:  


a. Load per Linear Foot of Carriage and Rail:  1000 lb./ft.
b. Rail Deflection:  Maximum not to exceed L/480.


B. Ease of Movement:


1. For manually operated systems, maximum 1 lbf. required to move 1000 lbs. 


C. Design Requirements:


1. Limit overall height to 97-inches. 
2. Limit overall length to 218-inches.


1.6 COORDINATION 
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A. Recessed Tracks:  Coordinate size and location of recesses in concrete with installation of recessed 
tracks. 


1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for mobile shelving systems and accessories.  This all must be 
verified prior to the installation of the concrete floor slab.


1.7 ACTION SUBMITTALS


A. Shop Drawings:


1. Include plans, elevations, sections, and details. 
2. Show shelving layout.
3. Show location and extent of rail system. 
4. Show clear-aisle widths from face of carriages.
5. Detail fabrication and installation of mobile shelving systems including methods of 


anchoring shelves and rails to building structure as required for seismic restraint.
 


B. Samples:


1. For each exposed product and for each color and texture specified, 6-inches in site. 


C. Samples for Initial Selections: 


1. For units with factory-applied finishes, 6-inches in size. 


1.8 INFORMATIONAL SUBMITTALS:


A. Qualification Data:  


1. For Installer. 


B. Sample Warranty:


1. For manufacture’s special warranty.  


1.9 CLOSEOUT SUBMITTALS


A. Maintenance Data:  For mobile shelving systems to include in maintenance manuals.


1.10 MAINTENANCE MATERIALS SUBMITTALS
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A. Furnish extra materials that match products installed and that are packages with protective covering 
for storage and identified with labels describing contents. 


1. Shelf Units:  Five (5) of each size and type indicated. 


1.11 QUALITY ASSURANCE 


A. Installer Qualifications:  


1. Installer Qualifications:  An entity that employs and supervisors who are trained and 
approved by manufacturer.  Engage an experienced installer who is authorized by the 
manufacturer to install a high-density mobile system of this magnitude and has a minimum 
of 1 year experience doing so. 


B. Manufacturer Qualifications:


1. Engage an experienced manufacturer who has been continuously manufacturing this type of 
product without interruption for a minimum of 20 years ad can supply a list of references 
upon request.  


             a. Manufacturer must have a minimum of ten (10)-years’ experience in the 
manufacture of mechanically operated mobile storage systems.


1.12        FIELD CONDITIONS


A. Field Measurements: Verify dimensions before fabrication. Indicate verified measurements on   Shop 
Drawings.  Coordinate fabrication and delivery to ensure no delay in progress of the Work.


B.        Established Dimensions: Where field measurements cannot be made without delaying the Work, 
establish dimensions and proceed with fabricating mobile storage units without field measurements.  
Coordinate construction to ensure actual dimensions correspond to established dimensions.


1.13 SEQUENCING AND SCHEDULING 


A. Coordinate the recessed steel rail locations, dimensions and details for the mobile storage units prior 
to the installation of the concrete floor slab in this area.


B. Sequence high-density mobile storage system with adjoining work to minimize possibility of damage 
and soiling during entire construction period. 


C. Schedule installation of specified high-density mobile system after finishing operations, including 
painting have been completed.  


D. Delivery, Storage, and Handling: 
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1. Comply with all instructions and recommendations made by manufacturer or 
manufacturer’s representative for delivery, storage and handling requirements.  


E. Pre-installation Conference:  Schedule and conduct conference on project site to review methods, 
procedures, and logistic details for coordination of installation of high-density mobile system.  


1. Recommend attendees:


a. Owner’s representative. 
b. Construction Manager or representatives.
c. Architect, engineer or person responsible for the layout design. 
d. Manufacturer’s representative 
e. Subcontractors or installers whose work may affect or be affected by the 
installation of this system. 


1.14 WARRANTY 


A. Special Warranty:  Manufacturer agrees to repair or replace components of mobile shelving systems 
that fail in materials or workmanship within specified warranty period. 


1. Failures include, but are not limited to the following:


a. Deterioration of metals, metal finishes, and other materials beyond normal wear.
   b. Structural failures including, but not limited to, excessive deflection.


c. Failure of operating components to function properly.


2. Warranty Period:  Five (5) years from date of Substantial Completion. 


            a. A minimum of one preventative maintenance inspection must take place each year 
during warranty.


PART 2 - PRODUCTS


2.1 MANUFACTURERS


A. Basis-of-Design Product:   


1. Subject to compliance with requirements provide “Wheelhouse Series” mobile storage 
shelving system as manufactured by Spacesaver Corporation. or comparable products 
meeting the specification requirements by one of the following: 


a. Datum Filing Systems, Inc. 
b. Montel Inc. 
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c. Richard-Wilcox, Inc. 


B. Source Limitations:  Obtain mobile storage systems including shelving from single manufacturer. 


2.2 BASIC MATERIALS 


A. General:  Provide materials and quality of workmanship which meet or exceed established industry 
standards for products specified.  Material thickness/gages are manufacturer’s option unless 
indicated otherwise.  Fabricated units from ASTM Class 1, cold-rolled commercial grade sheet or coil 
steel with all bends and radiuses consistent and true.  


B. Plastic Laminates: NEMA LD-3, GP-28, Vertical Grade.


2.3 GROUT


A. General: 


1. Shall be ready-mixed high strength; controlled expansive grout with superior dynamic load 
stability, which when mixed with water shall harden rapidly to produce a permanent 
foundation for the mobile storage system.  Grout shall be non-corrosive, non-metallic a non-
shrink.  The grout after curing shall have a minimum strength of 8000 pounds per square 
inch. 


2.4 SYSTEMS AND COMPONENTS 


A. System Description:  The system consists of manufactured storage units mounted on manufacturer’s 
track-guided carriages to form a compact storage system. System design permits access to any single 
aisle by moving units until the desired aisle is opened. The manufacturer’s proprietary unit interlock 
system shall prevent units from being moved while the open aisle is occupied. The carriage/rail 
system provides uniform carriage movement along the total length of travel, even with unbalanced 
loads.


B. General: Provide manufacturer’s standard mobile shelving systems and components.  Where 
components are not otherwise indicated, provide manufacturer’s standard components as required 
for a complete system. 


C. Rail:  


1. Rail shall be ASTM/AISI Type 1045 or 1035 steel of manufacturer’s selection designed and 
manufactured to carry a load of 1,000 pounds per lineal foot of carriage length. 


2. Minimum Contact Surface: 5/8-inch wide.
3. Provide rail sections in minimum 6-ft. lengths.
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4. Rail configuration shall permit attachment to top of structural floor system with provision 
for leveling rails to compensate for variations in floor surface level.


5. Provide rail connections designed to provide horizontal and vertical continuity between rail 
sections, to gradually transfer for concentrated wheel point load to and from adjoining rail 
sections. Butt joints are not permitted.


6. Rail Form Covers: Manufacturer shall provide for protection if required to prevent damage 
to rails during concrete back pours.


7. Barrier free design.
 


D. Carriages:


1. Provide manufacturer’s design movable carriages fabricated of welded or bolted steel 
construction. Galvanized structural components and/or riveted carriages are unacceptable.


2. Provide fixed carriages of same construction and height as the movable carriages, anchored 
to rails. Setting fixed shelving directly on floors is not permitted. 


3. When required, provide bolted carriage splices designed to maintain proper unit alignment 
and weigh load distribution.  


4. Carriage shall be designed for a capacity of 1000 lbs. per linear floor.
5. Design carriages to allow the shelving uprights to recess and interlock into the carriages a 


minimum of 3/4-inch. Top mount carriages are unacceptable. 
6. Provide each carriage with two wheels per rail.


E. Wheels: 


1. Capacity: Minimum load capacity per wheel: 3,200 lbs. 
2. Size: Minimum 5-inches outside diameter drive wheels.
3. Guides: Determined by manufacturer, minimum two (2) locations.


F. Drive/Guide System:  


1. Guide Design: Provide drive system which prevents carriage whipping, binding and excessive 
wheel/rail wear under normal operation.


a. If synchronized drives are used, a minimum of one-wheel assembly driving both 
sides of carriage at center location required. Drive shaft shall exhibit no play or 
looseness over the entire length of assembly.


 
2. Shafts: Solid steel rod or tube.
3. Shaft Connections: Secured couplings.


         4. Bearing Surfaces: Provide rotating load bearing members with ball or roller bearings. 
Provide shafts with pillow block or flanged self-aligning type bearings.


G. End/Face Panels: 
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1. Materials: Plastic laminate clad particle board with plastic edging on vertical edges. 
2. Finishes: Selected from manufacturer’s standard available colors and patterns.


              H. Operation:


1. Hand push.
2. Mechanical assist handles.


I. Accessories:


1. Optional Waist High Carriage Security Locks: Provide manufacturer’s standard. 


2.5 HIGH-DENSITY MOBILE STORAGE UNIT SHELVING 


A. Shelving Units: FIXED


1. Type: Fixed Unit.
2. Configuration: Single-faced units with full shelving back panels. 
3. Width: Refer to drawings.
4. Height: Refer to drawings.
5. Shelf Depth: Refer to drawings.
6. Shelf Styles:  Provide the following styles and numbers of adjustable shelves:


a. Bottom fixed with adjustable intermediate shelves, refer to drawings for number 
and location. 


7        Carriage Heights: 5 15/16-inches.


B. Mobile Shelving Units: MOBILE


1. Type:  Mobile unit. 
2. Configuration:  Double-faced units with full shelving back panels. 
3. Width: Refer to drawings.
4. Height: Refer to drawings.
5. Shelf Depth: Refer to drawings.
6. Shelf Styles:  Provided the following styles and numbers of adjustable shelves:


a. Bottom fixed with adjustable intermediate shelves, refer to drawings for number 
and location.


7. Carriage Heights: 5 15/16-inches.


2.6 FABRICATION 


A. General:  Coordinate fabrication and delivery to ensure no delay in progress of the Work. 
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B. Wheels: Provide precision machined and balanced units with permanently shielded and lubricated 
bearings.


C. Carriages: Fabricate to ensure no more than 1/4-inch maximum deviation from a true straight line. 
Splice and weld to ensure no permanent set or slippage in any spliced or welded joint when exposed 
to forces encountered in normal operating circumstances. 


2.7 FINISHES


A. Colors: Selected from manufacturer’s standard available colors.


B. Paint Finish: Provide factory applied electrostatic powder coat paint. Meet or exceed specifications of 
the American Library Association.


C. Laminate Finish: Provide factory applied laminate panels at locations indicated on approved shop 
drawings.


D. Edgings: Provide preformed edging, color-matched to unit colors selected.


PART 3 - EXECUTION


3.1 EXAMINATION:


A. Examine areas, with Installer Present, for compliance with requirements for installation tolerances, 
location of framing and reinforcements and other conditions affecting performance of mobile 
shelving systems. 


B. Proceed with installation only after unsatisfactory conditions have been corrected. 


C. Ensure that recesses for rails in floors are at proper spacing and depths, with allowance for grouting.


D. Verify that intended installation locations of mobile storage units will not interfere with, nor block 
established required exit paths or similar means of egress once units are installed.


3.2 INSTALLTION:


A. Rails: 


1.           Lay out rails using full length units to the maximum extent possible.  Use cut lengths only 
at the ends to attain total length required.  Locate and position properly, following 
dimensions indicated on approved shop drawings.  Verify thickness of finished floor 
materials to be installed (by others) and install level, 1/16-inch above finished floor 
surfaces.
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2. Verify level, allowing for a minimum 1/4-inch of grout under high points. 
 Position and support rails, so that no movement occurs during grouting. 
3. Set rails in full grout bed, completely filling any voids entire length of all rails, including rail 


connectors.  Trim up sides flush with rails to ensure proper load transfer from rail to 
supporting floor.  Using shims in lieu of full grouting is not permitted. 


4. Installation Tolerances:  Do not exceed levelness of installed rails listed below: 


a. Maximum Variation from True Level Within Any Module:  3/32-inch.
b. Maximum Variation Between Adjacent (Parallel) Rails:  1/16-inch, perpendicular to 


rail direction. 
c. Maximum Variation in Height:  1/32-inch, measured along any 10 ft. rail length.


B. Shelving Units Installation:


1. General:  Follow layout and details shown on approved shop drawings and manufacturer’s 
printed installation instructions.  Position units level plumb; at proper location, relative to 
adjoining units and related work.


C. Carriages:


1. Place movable carriages on rails.  Ensure that all wheels track properly and centering 
wheels are properly seated on centering rails.  Fasten multiple carriage units together to 
form single moveable base where4 require. 


2.             Position fixed carriage units to align with moveable units. 


D.  Shelving Units: 


1. Permanently fasten shelving units to fixed and movable carriages with vibration-proof 
fasteners. 


2. Stabilize shelving units following manufacturer’s written instructions.  Reinforce 
shelving units to withstand the stress of movement where required and 
specified.


3. Level and plumb shelving units to a tolerance of 1/8-inch in 96-inches.
4. Starter/Adder Units: Connect groups together with standard fasteners according to 


manufacturer's written instructions, using concealed fasteners where possible.
5. Install shelves in shelving units at locations indicated on Drawings and according to 


manufacturer's written instructions.
6. Shelving Enclosure Panels: Install end panels and canopy tops with concealed fasteners


3.3           FIELD QUALITY CONTROL


A. Verify shelving unit alignment and plumb after installation. Correct if required following   manufacturer’s 
instructions. 







     SULLIVAN COUNTY SHERIFF’S OFFICE AND 2063-1048-90
   CORRECTIONAL FACILITY


2063-1048-90


MOBILE STORAGE SHELVING   105626-12 


C. Remove components which are chipped, scratched, or otherwise damaged and which do not match 
adjoining work.  Replace with new matching units, installed as specified and in manner to eliminate evidence 
of replacement. 


3.4 CLEANING AND PROTECTING


A.        Repair or remove and replace defective work as described on completion of installation. 


B.        Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to match 
original finish, as approved by Architect. 


C.        Protect installed products from damage during remainder of the construction period. 


3.5       DEMONSTRATION


A.        Engage a factory-authorized service representative to train Owner’s maintenance personnel to adjust, 
operate, and maintain mobile storage shelving. 


B.        Schedule and conduct maintenance training with Owner’s maintenance personnel.  Training session should 
include lecture and demonstration of all maintenance and repair procedures that end user personnel 
would normally perform. 


3.6        PROTECTION


A.       Protect system against damage during the remainder of construction period. 
   Advise Owner of additional protection needed to ensure that system will be 


                     without damage or deterioration at time of substantial completion.  


END OF SECTION 105626





		1.12        FIELD CONDITIONS

		A. Field Measurements: Verify dimensions before fabrication. Indicate verified measurements on   Shop Drawings.  Coordinate fabrication and delivery to ensure no delay in progress of the Work.

		B. Established Dimensions: Where field measurements cannot be made without delaying the Work, establish dimensions and proceed with fabricating mobile storage units without field measurements.  Coordinate construction to ensure actual dimensions correspond to established dimensions.

		A. System Description:  The system consists of manufactured storage units mounted on manufacturer’s track-guided carriages to form a compact storage system. System design permits access to any single aisle by moving units until the desired aisle is opened. The manufacturer’s proprietary unit interlock system shall prevent units from being moved while the open aisle is occupied. The carriage/rail system provides uniform carriage movement along the total length of travel, even with unbalanced loads.

		A. Colors: Selected from manufacturer’s standard available colors.

		B. Paint Finish: Provide factory applied electrostatic powder coat paint. Meet or exceed specifications of the American Library Association.

		C. Laminate Finish: Provide factory applied laminate panels at locations indicated on approved shop drawings.

		D. Edgings: Provide preformed edging, color-matched to unit colors selected.

		C. Ensure that recesses for rails in floors are at proper spacing and depths, with allowance for grouting.

		D. Verify that intended installation locations of mobile storage units will not interfere with, nor block established required exit paths or similar means of egress once units are installed.

		4. Starter/Adder Units: Connect groups together with standard fasteners according to manufacturer's written instructions, using concealed fasteners where possible.

		5. Install shelves in shelving units at locations indicated on Drawings and according to manufacturer's written instructions.

		6. Shelving Enclosure Panels: Install end panels and canopy tops with concealed fasteners



		3.3 FIELD QUALITY CONTROL

		A. Verify shelving unit alignment and plumb after installation. Correct if required following   manufacturer’s instructions.

		C. Remove components which are chipped, scratched, or otherwise damaged and which do not match adjoining work.  Replace with new matching units, installed as specified and in manner to eliminate evidence of replacement.
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131200 - PREFABRICATED BUILDINGS – COMMUNICATIONS SHELTER  


PART 1 - GENERAL  


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and Division 1 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. This Section includes the following for the communications shelter: 


 


1. Foundation. 


2.  Procurement and delivery to site. 


3.  Construction. 


4.  Erection and inspection. 


5. Related equipment described in this section. 


 


B. Related Sections include the following: 


1. Section 033000 - "Cast-in-Place Concrete" for concrete foundations and anchor-bolt 


installation. 


1.3 REFERENCES 


A. Upon request, the prefabricated building manufacturer shall provide the locations and Owners 


of three (3) similar concrete shelters that have been in service more than three (3) years. This 


will allow the Architect/Owner to inspect on site and obtain a statement for the Owners on the 


quality of workmanship (fit and finish). 


1.4         SUBMITTALS 


A. The Contractor shall provide, for Construction Manager review and approval, prior to the 


commencement of any work on the new shelter, complete and detailed design drawings and 


calculations for the: 


 


a. Shelter and all components 


b. Shelter foundation, include concrete design mix and reinforcing. 


c. Ice Bridge 


d. Site Plan 


B. All drawings and calculations shall be stamped and sealed by a Professional Engineer and 


competent in civil and structural design. 
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C. By submittal and seal, Contractor’s submittal shall attest that the designs are in full compliance 


with the mechanical, structural and electrical parameters established by the Project 


Specifications, the Shelter manufacturer’s requirements and the Uniform Fire Prevention and 


Building Code. 


D. Product Data: Include construction details, material descriptions, dimensions of individual 


components and profiles and finishes. Drawings shall include elevations, section, floor plan, 


electric schedule, service entrance locations and anchor clip detail. 


1.5 QUALITY ASSURANCE 


A.     The Contractor shall have the complete and total responsibility for: 


1. Licenses and liability insurance of any required items for Contractor, manufacturer and 


any required subcontractors during shipping, handling and installation.   


2.     Supplying and installing a new concrete Shelter and Foundation. 


3.     Provide all site work and grading required to install the shelter, foundation and fencing. 


4.     Topsoiling, fertilizing and seeding all disturbed areas. 


5.     Shelter contractor shall coordinate ice bridge installation provided by Commercial Radio 


Service, Inc. 


6.     New electrical service to shelter by the electrical contractor. Shelter contractor shall 


coordinate installation. 


7.     Backfill holes, topsoil, fertilize and seed all areas disturbed. 


8. All Commercial Radio Service, Inc. work from tower into racks, etc. inside shelter by 


Commercial Radio Service, Inc. Shelter contractor shall coordinate.  


1.6 DELIVERY, STORAGE AND HANDLING 


A.     The Contractor shall schedule and coordinate the shipping and delivery of the shelter and 


components with the Construction Manager. 


B. The Contractor shall be responsible for the protection, safety and security of the shelter, 


components and accessories during transport and prior to and during installation. 


1.7 COORDINATION 


A.     Contractor shall coordinate the scheduling, site preparation, foundation construction and 


shelter installation with the Shelter manufacturer, Construction Manager and others as needed. 


 


B. Coordinate design of concrete footings and foundations with Section 033000 "Cast-in-Place 


Concrete." 


 


C. Site Conditions: Must meet manufacturer’s Required Job Site Conditions for Installation. 


 


1. Anchor bolts must be installed per erection drawings. Footings need to be free of debris 


and anchor bolt threads undamaged. 
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 2. All work surfaces must be even with no exposed product lines. 


 


1.8 WARRANTIES 


 A. The Contractor shall provide the Construction Manager with a copy of the shelter 


manufacturer’s one (1)-year warranty on the shelter and all components, equipment and 


systems included.  The one (1)-year warranty shall commence upon final installation and startup 


of the shelter. 


B. The Contractor shall provide the Construction Manager with the manufacturer’s warranties for 


all components and equipment installed in the new shelter including: 


 


1. Lights 


2. Air Conditioners 


3. Heaters 


4. Alarms 


5. Accessories 


C. All power distribution (generator, UPS, electrical panels etc.) to be provided by the electrical 


contractor. 


D. Ice bridge, communications racks, etc. all provided by Commercial Radio Service, Inc. 


E. The Contractor shall also provide a one (1) year labor and material warranty on all labor and 


equipment supplied during the installation of the Shelter.  The one (1)-year warranty period 


shall commence after final acceptance.  It shall include all parts, labor and travel from the 


Shelter.  The cost of this Warranty shall be included in the Total Base Bid. 


F. The Contractor shall warrant that all equipment furnished shall be free from defects in 


workmanship and material. 


PART 2 – PRODUCTS 


2.1 COMMUNICATIONS SHELTER  


 


A. General: 


 


1. The specifications contained herein encompass the labor, equipment and materials for a 


prefabricated concrete communications shelter.  The shelter structure shall be bullet 


resistant withstanding 30/06 rifle fire at a distance of 15 feet per UL 752 standards.  The 


shelter shall be vandal resistant and be constructed of steel reinforced concrete.  The 


shelter structure shall provide a 2-hour fire rating as defined by Uniform Fire Prevention 


Building Code and meet seismic requirements. 


2.      The Shelter shall be designed for the explicit use of housing electronic equipment within a 


controlled atmosphere required for the proper conditions for transmitting and receiving 


equipment. 
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3.    The Shelter shall incorporate non-porous wall and roof sections, to preclude capillary 


action and shall be so designed and constructed to provide a minimum useful life period 


of twenty (20) years, without need for major maintenance actions.  Manufacturer shall 


provide shelter maintenance and warranty information. 


4. The Shelter shall include a complete power supply and distribution system as required by 


this specification and in compliance to applicable codes. 


5. The Shelter shall include a complete heating, ventilation and air conditioning system as 


required to comply with the environmental conditions of these specifications. 


6. The Shelter shall use the building’s generator capable of supplying emergency power to 


operate all equipment in the Shelter. 


7. The Shelter shall include interior and exterior lighting systems as required by the 


specifications. 


8. The Shelter shall include a grounding system for the Shelter and all equipment compliant 


with Motorola’s R-56 Standard. 


9. The Shelter shall include all alarms and alarm systems as required by these specifications. 


10. The Shelter shall include all other accessories, parts, components, connectors and 


equipment as required by these specifications or as required to provide a complete and 


operational communications shelter. 


11. The Contractor or Shelter Manufacturer shall be responsible for handling, transporting 


and unloading the Shelter to the Project Site. 


B. Manufacturer: 


1. Basis-of-Design Product: Subject to compliance with requirements, provide “Standard 


Single Modular Concrete Shelter” as manufactured by VFP, Inc. or a comparable product 


by one of the following: 


a.      BDC Group, Inc. 


b.      Fibrebond. 


c.      Thermo Bond buildings. 


C. Structural Requirements: 


1. Structural Design Loads: 


 


a.      300 pounds per square feet (PSF) uniform floor live load per ASCE 7 while on 


foundation. 


b.      125 PSF distributed floor load while lifting per ASCE 7. 


c.      150 PSF distributed roof load per ASCE 7. 


d.      120 mph wind load per ASCE 7. 


e.      Seismic Design Info: 


 


1) Ie=1.500 


2) Ss=0.328 


3) S1=0.131 


4) SDS=0.262 
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5) SD1=0.146 


6) Site Class C 


 


f.      2-hour fire resistance per ASTM E119 or exterior walls. 


g.      Level 4 high rifle (30-06) bullet resistance per UL 752 requirements.  A Test Certificate 


signed by an officer of the Shelter Manufacturer verifying the shelter design fully 


meets or exceeds all of the specifications and requirements as set forth in UL752, 


Level IV bullet resistance must be submitted with bid. 


 


2. Foundation: 


 


a.      Reinforced concrete footings and walls designed to support new shelter. 


b.      Backfill area under slab and along foundation walls per approved design plan. 


c.      Top of foundation wall shall be flush with existing grade or elevation established by 


the Engineer.    


d.      Top of foundation wall must be within 0.02-inch of elevation specified by the 


Engineer. 


e.      Anchor building to foundation walls. 


f.      Reference S0.1 General Notes for soil and foundation information. 


g.      Minimum depth of footings is 24” below finished grade. 


 


3.    Concrete: 


 


a.      Use concrete formulation with a minimum of 4,000 psi compressive strength of 28 


days and a density of 100 pcf. 


b.       Cement:  Type I or II Portland Cement per ASTM C150. 


c.       Aggregate:  lightweight sand compliant with ASTM C33.  Lightweight coarse 


aggregate no larger than ¾-in. diameter.  Nominal and compliant with ASTM C330. 


d.       If any concrete used in the foundation does not meet specifications, the Contractor 


shall remove the foundation and pour one using compliant materials, at no expense 


to the Owner.      


 


4.    Embedded Reinforcement and Structural Steel: 


 


a. Rebar: Must use grade 60 deformed reinforcing bar compliant with ASTM A615. 


b.      Welded Wire Fabric: Must use fy-60-ksi wire fabric reinforcement compliant with 


ASTM A185. 


c.       Other Steel: Must use steel compliant with ASTM A36 or better for other steel 


components; eg. Weld plates, lifting and tie-down hardware.  A steel frame cast in as 


support of walls, roof, or floor is unacceptable. 


d.      Glass Fiber: Use of glass fiber integral to the concrete mix is not permitted. 


e.      Lifting Assemblies:  Shall be integral to the floor of the shelter.  Screw on or bolt on 


lifting hardware is not permitted.  Lifting from wall sections is unacceptable.  The 


lifting assembly shall be one device in the floor.  It shall be hot dipped galvanized. 


f.      Quality Control:  Building manufacturer must have at least two (2) ACI inspectors on 


staff to test strength of concrete during break tests.  Concrete must be from batch 


within plant, outside contractors for concrete is not acceptable. 
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g.      Construction Methods: Where floor to walls, walls to walls and roof to walls meet, 


there shall be step joints to prevent water intrusion.  “Butt joints” are not acceptable. 


 


D. Shelter Description: 


 


1. Size: 12 ft. wide by 30 ft. long. 


2. Interior Height: 9 ft. 


3. Shelter Plan: One room for radio communications equipment. 


4. Wall: 


 


a.      Thickness: 4-inch reinforced concrete. 


b.      Exterior Sheathing: Composite wall panel with high performance insulation. 


c.      Finish: Exposed aggregate concrete. 


 


5. Floor: 


 


a.       Thickness: 6-inch reinforced precast concrete. 


b.        Insulated and equipped with integral lifting points. 


c.        Finish: VCT. 


 


6. Flat Roof: 


 


a.       Thickness: 4-inch reinforced concrete. 


b.       Coating Material: Reflective elastomeric coating building cap. 


 


7. Ceiling: 


 


a.      Material: Composite panel with insulation. 


b.      Finish: White laminate. 


     E. Fabrication: 


 


1. Construct floor, walls and roof into pre-cast reinforced concrete panels in conformance 


with ACI 318 with a minimum thickness of 6-inches on floors and 4-inches on roof and wall 


panels.  Cast reinforced steel plates in floor, walls and roof panels to provide for welded 


panel-to-panel connections. 


2. In addition: 


 


a.    Measure, mix and transport concrete per ACI 304. 


b.      Collect concrete samples for strength testing per ASTM C172, mold into cylinders per 


ASTM C31 and test for compressive strength per ASTM C39. 


c.      Cure concrete in forms and protect from moisture loss, excessive heat and freezing 


until removal from form; conform to ACI 305 and ACI 306 as required for hot and 


cold concreting. 


d.      Consolidate concrete per ACI 309. 


e.      Mold and screed minimum 1/4-inch per foot slope on roof in two directions for 


proper water drainage. 
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f.      Mold steel door frames into cast panel walls; include step-joint threshold to prevent 


water from entering concrete shelter. 


g.      Mold keyed or step-joint edges into fabricated panels to enhance moisture 


protection and water runoff; mold roof/wall so that joint is not exposed. 


h.      Treat wall panels with retarders as required to permit exposure of coarse aggregate 


for exterior finish; “seeding” of exterior surface with coarse aggregate is not 


permitted. 


 


F.       Assembly: 


 


1. Install weatherproofing features as concrete panels are assembled. 


2. Weld finished panels together to form rigid concrete shell. 


 


      G. Additional Shelter Requirements: 


 


1. Shelter exterior shall be an exposed aggregate that is inherent to the concrete mix used for 


the poured concrete walls.  Panels attached to the shelter exterior are not acceptable.  


Exterior finish to be irregular variations of aggregate.  A smooth/flat aggregate appearance 


on the exterior achieved by having the stone introduced at the bottom of the casting table is 


unacceptable. 


2. Shelter walls shall have a minimum 2-hour fire rating. 


3. Shelter shall meet the following insulation requirements: 


 


a. Walls and Ceilings Total Thermal Resistance: R-19.  


b. Floor Total Thermal Resistance: R-26. 


 


4. Shelter interior walls and ceiling shall be sheathed with white high density polyethylene 


board. 


5. The generator and equipment rooms shall be separated by a 1-hour fire-rated wall. 


6. Shelter shall be provided with two (2) exterior steel doors to provide access to the two (2) 


rooms in the Shelter. 


7. Each door shall be 42-inches wide by 84-inches high, highly insulated exterior door with 


stainless steel ball-bearing tamper-proof hinges, passage style level handle, dead bolt 


lockset and fiberglass weatherboard.  Supply five (5) keys with each door. 


8. Each door shall be supplied with a hydraulic door closer. 


9. Outside each door shall be a concrete pad 4’ x 4’ x 6” with welded wire mesh.  Each pad 


shall be installed on top of 18” of compacted aggregate fill. 


10. Each door shall have an engraved, plastic laminated sign installed on it designating the 


room.  The exact wording shall be determined by the Owner. 


11. Provide base cove molding along floor and cove molding at all wall corners and all 


ceiling/wall joints. 


 


   H. Electrical Requirements: 


 


1.     Electrical Distribution: 
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a.   The concrete shelter shall be constructed with the following: 


 


1) One (1) 200 Amp, 42,000 AIC, 270/480 VAC, three phase, 60 Hz, 42 space main 


breaker, snap in Square D utility power distribution panel, in a NEMA 1 surface 


mount enclosure. 


2) One (1) 45KVA, 480V, 3-phase, 3-wire primary, 208V/120V, 3-phase, 4-wire 


secondary dry type transformer with 115-degree rise. 


3) One (1) 200 Amp, 10,000 AIC, 120/208V, 3-phase, 60HZ, 42 space panel, 175A 


main breaker, snap in Square D power distribution panel in a NEMA 1 surface 


mount enclosure. 


4) Two (2) remote surge protective devices (SPD’s). Refer to One-Line Diagram for 


more information. 


5) One (1) Metal Oxide Variston (MOV) only lightning arrestor. 


6) One (1) MOV/Silicone Avalanche Diode (SAD) lightning arrestor. 


7) One (1) 60 Amp, enclosed circuit breaker for lightning arrestor isolator during 


maintenance. 


8) Circuit breakers for all customer loads. 


9) One (1) shelter wall penetration to serve as utility power service. 


10) One (1) 200 Amp, 240 Volt, fused, double pole, single throw safety switch. 


11) Ten (10) 20 Amp specification grade duplex receptacles. 


12) One (1) 20 Amp specification grade exterior duplex receptacle on a ground fault 


interrupter circuit. 


13) Two (2) rows of overhead single, 20 Amp receptacles fed from dedicated UPS 


circuits.  Total of 32 receptacles per row for total of 64 receptacles. 


14) Electrical distribution equipment shall be Square D or equivalent. 


 


4. Materials 


 


a. Provide materials, components and devices that are new and of highest quality and 


standard products of manufacturers regularly engaged in their production.  Ensure 


that, where applicable, electric materials are listed or recognized by Underwriters 


Laboratories or other third-party agency approved by Engineer. 


b.   All electrical materials and components shall conform with the following: 


 


1) Power wiring: 600V THHN or THWN wire sized in accordance with NFPA-70; use 


size 12 awg minimum. 


2) Control wiring: 250V TFFN solid wire sized in accordance with manufacturer or 


listing instructions for class 2 thermostat, generator, or fire detection systems; 


use #18 awg minimum. 


3) Alarm wiring: 250V solid shielded, twisted cable assemblies; use #22 awg 


minimum. 


4) Fixed raceway: EMT, rigid metal conduit, or metal wireway size per NFPA-70. 


5) Flexible raceway; use liquidtite conduit on exterior and flexible metal conduit on 


interior of concrete shelter. 


 


6) Branch circuit breakers: thermal magnetic circuit breakers; rate breakers that 


supply lighting circuits as “SWD” and motor loads as “HACR”. 
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7) Light fixture: 2’ x 2’ or 2’ x 4’ General LED recessed flat panels with 350K color 


and 80+CRI. 


8) Wiring Devices: Use UL listed dual technology, wall or ceiling mounted, solid-


state indoor occupancy sensors and grounded receptacles. 


5.   Installation 


a. Perform all wiring in accordance with best commercial practice in accordance with 


NFPA-70. 


 


1) Install wiring in surface mount EMT conduit; where flexible conduit is required 


by code between equipment and final junction box in circuit, use flexible metal 


conduit on interior and liquidtite conduit on concrete shelter’s exterior. 


2) Where required, use properly sized and insulated wire nuts for conductor 


splices; locate no splices except in outlet or junction boxes. 


3) Coordinate location of interior light fixtures to maximize illumination of 


equipment. 


     I. Lighting: 


 


1. The concrete shelter shall be constructed with the following: 


 


a.     Seven (7) 2’ x 4’ General LED recessed flat panels with 3553 lumens, 3500K color and 


80+CRI. 


b.     One (1) 34W, 5006 lumens, 600mA driver, 1 light square with Type IV forward throw 


distribution, 80 CRI, 4000K color, built-in photocell, 1P66 rated exterior wall mounted 


light. 


c.    Two (2) emergency lights. 


 


J. Environmental Conditions: 


 


1. The Shelter shall be designed, constructed and equipped with a heating, ventilation and air 


conditioning system that will maintain interior temperatures under specified operating 


conditions.  Calculate heating and cooling based on heat load of concrete shelter 


manufacturer’s installed equipment, concrete shelter conduction losses, solar loading; 


sensible and latent losses from radio and communications equipment loads, ventilation 


and personnel losses.   


2. The building’s heating, ventilation and air conditioning system shall be sized for 100% 


redundancy under the following operating conditions: 


 


1. Ambient temperature: -30°F (-35°C) thru 104°F (40°C) 


2. Interior temperature: 65°F (18°C) minimum at minimum ambient and 84°F (30°C) 


maximum at maximum ambient temperature. 


3.     Ambient humidity: 5-95% 


 


3. The Shelter shall be designed and equipped with an environmental control system 


consisting of heating and air conditioning capable of maintaining the inside temperature 
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under operating conditions, plus sensible and latent gains from personnel, at 72 degrees F.  


The system shall control the internal temperature of the shelter so as to not rise above 80 


degrees F nor fall below 65 degrees F. 


4. With respect to air conditioning, the concrete shelter shall be supplied and installed with 


the following: 


 


a. Two (2) normal 36,000 Btu/hr wall mount air conditioning units, with low ambient and 


compressor anti cycle controls, integral 5 kW resistance heat strips and washable dust 


filters 


b. Redundant lead/lag controls allowing approximately equal operating time on each air 


conditioning unit. 


c. The HVAC units shall be controlled via a separate remote mounted thermostat unit 


and the necessary controllers for each HVAC unit.  The units shall be mounted and 


secured to the shelter sub structure for adequate structural support.  The units shall 


be sealed weather tight to the shelter.  All hardware shall be mounted, installed, 


wired and ready for use upon delivery.  A drip cap shall be installed to protect the 


units. 


 


5. Install air conditioners for transport as well as operation.  Use stainless-steel fastening 


hardware for mounting air conditioners.  Seal exterior with UV-resistant caulk and install 


drip edge over top of each unit to prevent water entry.  Install fixed return grille and supply 


grille with one-way adjustable slats.  Locate units for maximum circulation and behind non 


equipment obstructions. 


 


   K. Alarm Device Contacts: 


 


1. The concrete shelter shall be supplied and installed with the following: 


 


a. One (1) line voltage smoke detector. 


b. Two (2) intrusion alarm switches with form "C" contact rated .1 Amps at 28 VDC. 


c. One (1) high temperature alarm. 


d. One (1) low temperature alarm. 


e. Standard set of (8) generator alarms. 


 


2. All alarms shall be connected/interfaced with the Facilities fire alarm and building 


management system as needed, coordinate with Electrical and Mechanical contractors. 


3. Alarm device contacts will be wired and brought to a location specified by the Construction 


Manager. 


4. All alarms will be brought to (2) punch down blocks. 


L. Grounding: 


1. The concrete shelter shall be constructed with the following: 


 


a. A grounding electrode system for the Shelter, all service equipment, cable and radio 


communications equipment.   


b.    IPG B system compliant to Motorola R-56 standard. 
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c.    Ground kit consisting of interior and exterior ground bars with exterior ground straps 


and covers. 


 


M. Accessories: 


 


1. The concrete shelter shall be supplied with the following: 


 


a.   One (1) 24- port /waveguide cable entry panel with 4-inch sleeves and protective blank 


covers. 


b.   Fifty feet (50') of 24inch wide cable ladder/ tray. 


c. One (1) 4' x 8' x 3/4" equipment mounting board with two (2) punch blocks. 


d. Two (2) 2-inch telco penetrations. 


e. One (1) 5 lb CO2 fire extinguisher. 


PART 3 - EXECUTION 


3.1         FIELD QUALITY CONTROL 


 


A. General: 


 


1. Installation monitoring and reporting shall be conducted during the installation. 


2. Inspection of all materials shall be conducted upon arrival to site and prior to installation.  


3. Written reports of tests and observations.  Record defective materials and workmanship 


and unsatisfactory test results.  Record repairs and adjustments.  These reports shall be 


supplied to the Construction Manager. 


4. Repair damaged finishes using methods and materials recommended by manufacturer. 


 


B. Concrete: 


1. The Contractor shall pay for the cost of employing an approved commercial testing 


laboratory, approved by the Architect, to provide field inspection of all concrete.  


Continuous inspection shall be provided during all concrete pours.  If any portion of the 


work shows unacceptable test results, the Architect may require additional testing, load 


tests, cored samples, or replacement of the faulty work, etc., at the Contractor’s expense. 


2. The Contractor shall submit concrete mix designs to be reviewed by the Architect.  The mix 


designs shall be confirmed by making and testing trial mixes for each class of concrete 


specified. 


3. The Contractor shall make all laboratory or field tests as required and shall furnish all 


necessary equipment.  The Contractor shall transport all test cylinders from the site to the 


laboratory.  The Contractor may substitute certification by the Batch Plant Operator of the 


above items. 


4. The Contractor shall utilize a competent field concrete inspector to duties as follows: 


 


a. Check each truck on arrival to make sure that the concrete is not retempered. 


b. Make necessary slump tests for uniformity control. 
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c. Make air tests and yield tests as required. 


d. Make any and all test cylinders as may be required in the Specifications.   


 


5.    Tests:  Concrete shall be tested as follows: 


 


a. Standard 6" x 12" compression cylinders shall be in compliance with C-39 in sets of 


four and shall be moist cured.   


b. Break 2 at 7 days and 2 at 28 days.  One set shall be made for approval of each mix 


design, one set for first pour of 50 cubic yards or less and one set for each additional 


pour of 50 cubic yards.  If less than 50 cubic yards are placed in one day, one set shall 


be made for each day's pour.  Slump tests shall be made of each batch. 


6. All test cylinders shall be cast, water cured and broken under laboratory conditions in 


accordance with the ASTM C31 and ASTM C39.  All four cylinders of a test shall be taken 


from the middle third of a single load.  Each cylinder shall be properly labeled with an 


identifying mark, the mix proportions, air content, amount of water, slump and the 


location in the structure where the concrete was placed.  Test reports shall include all 


this information.  Distribute copies of reports as requested by the Construction Manager.  


Should any results be questionable, the Construction Manager shall be notified 


immediately so that corrective measures can be taken 


7. The cost of the concrete testing shall be included in Contractor’s Base Bid. 


3.2  FOUNDATION 


A. Forms for concrete foundations shall fully support the concrete and be braced accordingly.  


Finished concrete surfaces shall be even and smooth and be level within 1/16 inch. 


B. Steel used for reinforcement shall be new material and be free of foreign matter. 


 


 


END OF SECTION 131200 
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SECTION 235123 - GAS VENTS


PART 1 - GENERAL


1.1 RELATED DOCUMENTS


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.


1.2 SUMMARY


A. Section Includes:


1. Listed double-wall vents.


1.3 ACTION SUBMITTALS


A. Product Data: For each type of product.


1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for product.


B. Shop Drawings: For vents.


1. Include plans, elevations, sections, and attachment details.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 


clearances, method of field assembly, components, and location and size of each field 
connection.


3. Detail fabrication and assembly of hangers and seismic restraints.


1.4 INFORMATIONAL SUBMITTALS


A. Welding certificates.


B. Sample Warranty: For special warranty.


1.5 QUALITY ASSURANCE


A. Welding Qualifications: Qualify procedures and personnel according to the following:


1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
2. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for shop and field welding of joints and 


seams in vents.
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B. Certified Sizing Calculations: Manufacturer shall certify venting system sizing calculations.


PART 2 - PRODUCTS


2.1 LISTED TYPE B AND BW VENTS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:


1. American Metal Products.
2. Cleaver-Brooks.
3. FAMCO.
4. Hart & Cooley Inc.
5. Heatfab Saf-T Vent.
6. LSP Products Group.
7. Metal-Fab, Inc.
8. Van-Packer Company, Inc.
9. Duravent.
10. Cheminee Lining.


B. Description: Double-wall metal vents tested according to UL 441 and rated for 480 deg F 
continuously for Type B or 550 deg F continuously for Type BW; with neutral or negative flue 
pressure complying with NFPA 211.


C. Construction: Inner shell and outer jacket separated by at least a 1/4-inch airspace.


D. Inner Shell: ASTM B209, Type 1100 aluminum.


E. Outer Jacket:  Aluminized steel.


F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof 
flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated 
from similar materials and designs as vent-pipe straight sections; all listed for same assembly.
1. Termination: Round chimney top designed to exclude minimum 98 percent of rainfall.


2.2 LISTED TYPE L VENTS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:


1. American Metal Products.
2. FAMCO.
3. Heatfab Saf-T Vent.
4. LSP Products Group.
5. Metal-Fab, Inc.
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6. Van-Packer Company, Inc.
7. Duravent.
8. Cheminee Lining.


B. Description: Double-wall metal vents tested according to UL 641 and rated for 570 deg F 
continuously or 1700 deg F for 10 minutes; with neutral or negative flue pressure complying with 
NFPA 211.


C. Construction: Inner shell and outer jacket separated by at least a 1-inch airspace filled with high-
temperature, mineral-wool insulation.


D. Inner Shell: ASTM A666, Type 304 stainless steel.


E. Outer Jacket:  Stainless steel.


F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof 
flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated 
from similar materials and designs as vent-pipe straight sections; all listed for same assembly.
1. Termination: Round chimney top designed to exclude 98 percent of rainfall.


2.3 LISTED SPECIAL GAS VENTS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:


1. Heatfab Saf-T Vent.
2. Metal-Fab, Inc.
3. Duravent.
4. Cheminee Lining.


B. Description: Double-wall metal vents tested according to UL 1738 and rated for 480 deg F 
continuously, with positive or negative flue pressure complying with NFPA 211.


C. Construction: Inner shell and outer jacket separated by at least a 1/2-inch airspace.


D. Inner Shell: ASTM A959, Type 29-4C stainless steel.


E. Outer Jacket:  Stainless steel.


F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof 
flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated 
from similar materials and designs as vent-pipe straight sections; all listed for same assembly.
1. Termination: Round chimney top designed to exclude minimum 98 percent of rainfall.
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PART 3 - EXECUTION


3.1 EXAMINATION


A. Examine areas and conditions for compliance with requirements for installation tolerances and 
other conditions affecting performance of work.


B. Proceed with installation only after unsatisfactory conditions have been corrected.


3.2 APPLICATION


A. Listed Type B and BW Vents: Vents for certified gas appliances.


B. Listed Type L Vent: Vents for low-heat appliances.


C. Listed Special Gas Vent: Condensing gas appliances.


3.3 INSTALLATION OF LISTED VENTS


A. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items 
are specified in Section 077200 "Roof Accessories."


B. Comply with minimum clearances from combustibles and minimum termination heights 
according to product listing or NFPA 211, whichever is most stringent.


C. Seal between sections of positive-pressure vents according to manufacturer's written 
installation instructions, using sealants recommended by manufacturer.


D. Support vents at intervals recommended by manufacturer to support weight of vents and all 
accessories, without exceeding appliance loading.


E. Lap joints in direction of flow.


3.4 CLEANING


A. After completing system installation, including outlet fittings and devices, inspect exposed finish. 
Remove burrs, dirt, and construction debris, and repair damaged finishes.


END OF SECTION 235123





		PART 1 -  GENERAL

		1.1 RELATED DOCUMENTS

		A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.



		1.2 SUMMARY

		A. Section Includes:



		1.3 ACTION SUBMITTALS

		A. Product Data: For each type of product.

		B. Shop Drawings: For vents.



		1.4 INFORMATIONAL SUBMITTALS

		A. Welding certificates.

		B. Sample Warranty: For special warranty.



		1.5 QUALITY ASSURANCE

		A. Welding Qualifications: Qualify procedures and personnel according to the following:

		B. Certified Sizing Calculations: Manufacturer shall certify venting system sizing calculations.





		PART 2 -  PRODUCTS

		2.1 LISTED TYPE B AND BW VENTS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

		B. Description: Double-wall metal vents tested according to UL 441 and rated for 480 deg F continuously for Type B or 550 deg F continuously for Type BW; with neutral or negative flue pressure complying with NFPA 211.

		C. Construction: Inner shell and outer jacket separated by at least a 1/4-inch airspace.

		D. Inner Shell: ASTM B209, Type 1100 aluminum.

		E. Outer Jacket:  Aluminized steel.

		F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated from similar materials and designs as vent-pipe straight sections; all listed for same assembly.



		2.2 LISTED TYPE L VENTS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

		B. Description: Double-wall metal vents tested according to UL 641 and rated for 570 deg F continuously or 1700 deg F for 10 minutes; with neutral or negative flue pressure complying with NFPA 211.

		C. Construction: Inner shell and outer jacket separated by at least a 1-inch airspace filled with high-temperature, mineral-wool insulation.

		D. Inner Shell: ASTM A666, Type 304 stainless steel.

		E. Outer Jacket:  Stainless steel.

		F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated from similar materials and designs as vent-pipe straight sections; all listed for same assembly.



		2.3 LISTED SPECIAL GAS VENTS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

		B. Description: Double-wall metal vents tested according to UL 1738 and rated for 480 deg F continuously, with positive or negative flue pressure complying with NFPA 211.

		C. Construction: Inner shell and outer jacket separated by at least a 1/2-inch airspace.

		D. Inner Shell: ASTM A959, Type 29-4C stainless steel.

		E. Outer Jacket:  Stainless steel.

		F. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, adjustable roof flashings, storm collars, support assemblies, thimbles, firestop spacers, and fasteners; fabricated from similar materials and designs as vent-pipe straight sections; all listed for same assembly.





		PART 3 -  EXECUTION

		3.1 EXAMINATION

		A. Examine areas and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of work.

		B. Proceed with installation only after unsatisfactory conditions have been corrected.



		3.2 APPLICATION

		A. Listed Type B and BW Vents: Vents for certified gas appliances.

		B. Listed Type L Vent: Vents for low-heat appliances.

		C. Listed Special Gas Vent: Condensing gas appliances.



		3.3 INSTALLATION OF LISTED VENTS

		A. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are specified in Section 077200 "Roof Accessories."

		B. Comply with minimum clearances from combustibles and minimum termination heights according to product listing or NFPA 211, whichever is most stringent.

		C. Seal between sections of positive-pressure vents according to manufacturer's written installation instructions, using sealants recommended by manufacturer.

		D. Support vents at intervals recommended by manufacturer to support weight of vents and all accessories, without exceeding appliance loading.

		E. Lap joints in direction of flow.



		3.4 CLEANING

		A. After completing system installation, including outlet fittings and devices, inspect exposed finish. Remove burrs, dirt, and construction debris, and repair damaged finishes.
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SECTION 235700 - HEAT EXCHANGERS FOR HVAC


PART 1 - GENERAL


1.1 RELATED DOCUMENTS


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.


1.2 SUMMARY


A. Section includes brazed-plate heat exchangers.


B. Heat Exchanger selections to be coordinated with the Solar Collector system manufacturer.


1.3 DEFINITIONS


A. TEMA: Tubular Exchanger Manufacturers Association.


1.4 ACTION SUBMITTALS


A. Product Data: For each type of product.


1. Include rated capacities, operating characteristics, and furnished specialties and 
accessories.


B. Shop Drawings: Signed and sealed by a qualified professional engineer. Detail equipment 
assemblies and indicate dimensions, weights, loads, required clearances, method of field 
assembly, components, and location and size of each field connection.


1. Design Calculations: Calculate requirements for selecting seismic restraints and for 
designing bases.


2. Base Details: Detail fabrication, including anchorages and attachments to structure and 
to supported equipment.


1.5 INFORMATIONAL SUBMITTALS


A. Product Certificates: For each type of shell-and-tube heat exchanger. Documentation that shell-
and-tube heat exchangers comply with "TEMA Standards."


B. Heat exchanger utilized for domestic hot water heating shall comply with NSF 14, NSF 61, and 
NSF 372. Include marking "NSF-pw" on piping.
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C. Source quality-control reports.


D. Field quality-control reports.


E. Sample Warranty: For manufacturer's warranty.


1.6 CLOSEOUT SUBMITTALS


A. Operation and Maintenance Data: For heat exchangers to include in emergency, operation, and 
maintenance manuals.


1.7 WARRANTY


A. Special Warranty: Manufacturer agrees to repair or replace components of heat exchangers 
that fail in materials or workmanship within specified warranty period.


1. Failures include, but are not limited to, the following:


a. Structural failures, including heat exchanger, storage tank, and supports.
b. Faulty operation of controls.
c. Deterioration of metals, metal finishes, and other materials beyond normal use.


2. Warranty Periods: From date of Substantial Completion.


a. Plate Heat Exchangers:


1) Brazed-Plate Type: One year(s).


PART 2 - PRODUCTS


2.1 BRAZED-PLATE HEAT EXCHANGERS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:


1. API Heat Transfer Inc.
2. Armstrong Fluid Technology.
3. Bell & Gossett; a Xylem brand.
4. Flo Fab Inc.
5. Polaris Heat Exchangers.
6. Wessels Company.
7. Sondex by Danfoss


B. Configuration: Brazed assembly, consisting of embossed or pressed stainless steel plates brazed 
together and two end plates, one with threaded nozzles and one with pattern-



http://www.specagent.com/Lookup?ulid=3558

http://www.specagent.com/Lookup?uid=123457138833

http://www.specagent.com/Lookup?uid=123457138853

http://www.specagent.com/Lookup?uid=123457138854

http://www.specagent.com/Lookup?uid=123457138842

http://www.specagent.com/Lookup?uid=123457138837

http://www.specagent.com/Lookup?uid=123457138857
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embossed plates. Floor-mounted heat exchangers must have factory-furnished integral legs 
with mounting feet.


C. Construction: Fabricate and label heat exchangers to comply with ASME Boiler and Pressure 
Vessel Code, Section VIII, "Pressure Vessels," Division 1.


D. End-Plate Material: Type 316 stainless steel.


E. Threaded Nozzles: Type 316 stainless steel.


F. Plate Material: Type 316 stainless steel.


G. Brazing Material: Copper or nickel.


H. Capacities and Characteristics: Refer to drawings for additional information


2.2 ACCESSORIES


A. Hangers and Supports:


1. Custom-built steel supports and saddles for mounting on wall


2. Supports and saddles to ensure both horizontal and vertical support of heat exchanger. 
Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and 
Equipment."


B. Miscellaneous Components for High-Temperature, Hot-Water Unit: Control valve, valves, 
thermometers, and piping. Include components fitted for electronic control.


C. Pressure-Relief Valves: Cast iron or Steel or Bronze or Brass ASME rated and stamped.


2.3 SOURCE QUALITY CONTROL


A. Factory Tests: Test and inspect heat exchangers in accordance with ASME Boiler and Pressure 
Vessel Code, Section VIII, "Pressure Vessels," Division 1. Affix ASME International label.


B. Hydrostatically test heat exchangers to minimum of one and one-half times pressure rating 
before shipment.


C. Heat exchangers will be considered defective if they do not pass tests and inspections.


D. Prepare test and inspection reports.
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PART 3 - EXECUTION


3.1 EXAMINATION


A. Examine areas for compliance with requirements for installation tolerances and for structural 
rigidity, strength, anchors, and other conditions affecting performance of heat exchangers.


B. Examine roughing-in for heat-exchanger piping to verify actual locations of piping connections 
before equipment installation.


C. Proceed with installation only after unsatisfactory conditions have been corrected.


3.2 INSTALLATION OF HEAT EXCHANGER, GENERAL


A. Equipment Mounting:


1. Install floor-mounted heat exchangers on cast-in-place concrete equipment bases. Install 
all heat exchangers level and plumb in accordance with manufacturer's 
recommendations. Install floor-mounted and wall-hung steam heat exchangers at 
sufficient height, using sufficient length supports, to achieve required steam and 
condensate pipe pitch. Comply with requirements for equipment bases and foundations 
specified in Section 033000 "Cast-in-Place Concrete."


2. Comply with requirements for vibration isolation and seismic control devices specified in 
Section 230548.13 "Vibration Controls for HVAC."


3.3 INSTALLATION OF BRAZED-PLATE HEAT EXCHANGER


A. Install wall-mounted brazed-plate heat exchanger on custom-designed wall supports anchored 
to structure as indicated on Drawings.


B. Install floor-mounted brazed-plate heat exchangers on cast-in-place concrete equipment base 
and fasten legs to base.


3.4 PIPING CONNECTIONS


A. Comply with requirements for piping specified in Section 232113 "Hydronic Piping" and Section 
232116 "Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, 
and specialties.


B. Maintain manufacturer's recommended clearances for tube removal, service, and maintenance.


C. Install piping adjacent to heat exchangers to allow space for service and maintenance of heat 
exchangers. Arrange piping for easy removal of heat exchangers.
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D. Install shutoff valves at heat-exchanger inlet and outlet connections.


E. Install pressure-relief valves on heat-exchanger shells where a connection has been provided on 
shell. When no shell pressure-relief valve connection has been provided, install pressure-relief 
valve on shell outlet piping before any isolation valves.


F. Install pressure-relief valves on heat-exchanger tube outlet piping before any isolation valves.


G. Pipe pressure-relief valves, full size of valve connection, to floor drain.


H. Install thermometer on each heat-exchanger fluid inlet and outlet piping. Comply with 
requirements for thermometers specified in Section 230519 "Meters and Gages for HVAC 
Piping."


I. Install pressure gauges on each heat-exchanger fluid inlet and outlet piping. Comply with 
requirements for pressure gauges specified in Section 230519 "Meters and Gauges for HVAC 
Piping."


3.5 CLEANING


A. After completing system installation, including outlet fitting and devices, inspect exposed finish. 
Remove burrs, dirt, and construction debris, and repair damaged finishes.


B. Isolate heat exchangers from piping before flushing piping. If a valve is used to isolate 
equipment, its closure shall be capable of sealing against test pressure without damage to 
valve. Install blind flanges in flanged joints to isolate equipment.


C. Flush heat-exchanger piping systems with clean water; then remove and clean or replace 
strainer screens before reopening flow to heat exchangers.


3.6 FIELD QUALITY CONTROL


A. Testing Agency, Contractor: Engage a qualified testing agency to perform tests and inspections.


B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections.


C. Perform tests and inspections with the assistance of a factory-authorized service 
representative:


D. Tests and Inspections:


1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist.


2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.
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E. Heat exchanger will be considered defective if it does not pass tests and inspections.


F. Prepare test and inspection reports.


3.7 DEMONSTRATION


A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain heat exchangers.


END OF SECTION 235700





		PART 1 -  GENERAL

		1.1 RELATED DOCUMENTS

		A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.



		1.2 SUMMARY

		A. Section includes brazed-plate heat exchangers.

		B. Heat Exchanger selections to be coordinated with the Solar Collector system manufacturer.



		1.3 DEFINITIONS

		A. TEMA: Tubular Exchanger Manufacturers Association.



		1.4 ACTION SUBMITTALS

		A. Product Data: For each type of product.

		B. Shop Drawings: Signed and sealed by a qualified professional engineer. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.



		1.5 INFORMATIONAL SUBMITTALS

		A. Product Certificates: For each type of shell-and-tube heat exchanger. Documentation that shell-and-tube heat exchangers comply with "TEMA Standards."

		B. Heat exchanger utilized for domestic hot water heating shall comply with NSF 14, NSF 61, and NSF 372. Include marking "NSF-pw" on piping.

		C. Source quality-control reports.

		D. Field quality-control reports.

		E. Sample Warranty: For manufacturer's warranty.



		1.6 CLOSEOUT SUBMITTALS

		A. Operation and Maintenance Data: For heat exchangers to include in emergency, operation, and maintenance manuals.



		1.7 WARRANTY

		A. Special Warranty: Manufacturer agrees to repair or replace components of heat exchangers that fail in materials or workmanship within specified warranty period.





		PART 2 -  PRODUCTS

		2.1 BRAZED-PLATE HEAT EXCHANGERS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

		B. Configuration: Brazed assembly, consisting of embossed or pressed stainless steel plates brazed together and two end plates, one with threaded nozzles and one with pattern-embossed plates. Floor-mounted heat exchangers must have factory-furnished integral legs with mounting feet.

		C. Construction: Fabricate and label heat exchangers to comply with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1.

		D. End-Plate Material: Type 316 stainless steel.

		E. Threaded Nozzles: Type 316 stainless steel.

		F. Plate Material: Type 316 stainless steel.

		G. Brazing Material: Copper or nickel.

		H. Capacities and Characteristics: Refer to drawings for additional information



		2.2 ACCESSORIES

		A. Hangers and Supports:

		B. Miscellaneous Components for High-Temperature, Hot-Water Unit: Control valve, valves, thermometers, and piping. Include components fitted for electronic control.

		C. Pressure-Relief Valves: Cast iron or Steel or Bronze or Brass ASME rated and stamped.



		2.3 SOURCE QUALITY CONTROL

		A. Factory Tests: Test and inspect heat exchangers in accordance with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1. Affix ASME International label.

		B. Hydrostatically test heat exchangers to minimum of one and one-half times pressure rating before shipment.

		C. Heat exchangers will be considered defective if they do not pass tests and inspections.

		D. Prepare test and inspection reports.





		PART 3 -  EXECUTION

		3.1 EXAMINATION

		A. Examine areas for compliance with requirements for installation tolerances and for structural rigidity, strength, anchors, and other conditions affecting performance of heat exchangers.

		B. Examine roughing-in for heat-exchanger piping to verify actual locations of piping connections before equipment installation.

		C. Proceed with installation only after unsatisfactory conditions have been corrected.



		3.2 INSTALLATION OF HEAT EXCHANGER, GENERAL

		A. Equipment Mounting:



		3.3 INSTALLATION OF BRAZED-PLATE HEAT EXCHANGER

		A. Install wall-mounted brazed-plate heat exchanger on custom-designed wall supports anchored to structure as indicated on Drawings.

		B. Install floor-mounted brazed-plate heat exchangers on cast-in-place concrete equipment base and fasten legs to base.



		3.4 PIPING CONNECTIONS

		A. Comply with requirements for piping specified in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.

		B. Maintain manufacturer's recommended clearances for tube removal, service, and maintenance.

		C. Install piping adjacent to heat exchangers to allow space for service and maintenance of heat exchangers. Arrange piping for easy removal of heat exchangers.

		D. Install shutoff valves at heat-exchanger inlet and outlet connections.

		E. Install pressure-relief valves on heat-exchanger shells where a connection has been provided on shell. When no shell pressure-relief valve connection has been provided, install pressure-relief valve on shell outlet piping before any isolation valves.

		F. Install pressure-relief valves on heat-exchanger tube outlet piping before any isolation valves.

		G. Pipe pressure-relief valves, full size of valve connection, to floor drain.

		H. Install thermometer on each heat-exchanger fluid inlet and outlet piping. Comply with requirements for thermometers specified in Section 230519 "Meters and Gages for HVAC Piping."

		I. Install pressure gauges on each heat-exchanger fluid inlet and outlet piping. Comply with requirements for pressure gauges specified in Section 230519 "Meters and Gauges for HVAC Piping."



		3.5 CLEANING

		A. After completing system installation, including outlet fitting and devices, inspect exposed finish. Remove burrs, dirt, and construction debris, and repair damaged finishes.

		B. Isolate heat exchangers from piping before flushing piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blind flanges in flanged joints to isolate equipment.

		C. Flush heat-exchanger piping systems with clean water; then remove and clean or replace strainer screens before reopening flow to heat exchangers.



		3.6 FIELD QUALITY CONTROL

		A. Testing Agency, Contractor: Engage a qualified testing agency to perform tests and inspections.

		B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.

		C. Perform tests and inspections with the assistance of a factory-authorized service representative:

		D. Tests and Inspections:

		E. Heat exchanger will be considered defective if it does not pass tests and inspections.

		F. Prepare test and inspection reports.



		3.7 DEMONSTRATION

		A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain heat exchangers.
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SECTION 236423.13 - AIR-COOLED, SCROLL WATER CHILLERS


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS


A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.


1.2 SUMMARY


A. Section includes packaged, air-cooled, electric-motor-driven, scroll water chillers.


1.3 DEFINITIONS


A. BAS: Building automation system.


B. COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy input using 
consistent units for any given set of rating conditions.


C. DDC: Direct digital control.


D. EER: Energy-efficiency ratio. The ratio of the cooling capacity given in Btu/h to the total power input given in 
watts at any given set of rating conditions.


E. GFI: Ground fault interrupt.


F. IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit for a single chiller 
calculated per the method defined by AHRI 550/590 and referenced to AHRI standard rating conditions.


G. I/O: Input/output.


H. kW/Ton: The ratio of total power input of the chiller in kilowatts to the net refrigerating capacity in tons at any 
given set of rating conditions.


I. NPLV: Nonstandard part-load value. A single number part-load efficiency figure of merit for a single chiller 
calculated per the method defined by AHRI 550/590 and intended for operating conditions other than the AHRI 
standard rating conditions.


J. SCCR: Short-circuit current rating.


K. TEAO: Totally enclosed air over.


L. TENV: Totally enclosed nonventilating.
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1.4 ACTION SUBMITTALS


A. Product Data: For each type of product.


1. Include refrigerant, rated capacities, operating characteristics, and furnished specialties and accessories.
2. Performance at AHRI standard conditions and at conditions indicated.
3. Performance at AHRI standard unloading conditions.
4. Minimum evaporator flow rate.
5. Refrigerant capacity of water chiller.
6. Oil capacity of water chiller.
7. Fluid capacity of evaporator.
8. Characteristics of safety relief valves.
9. Force and moment capacity of each piping connection.


B. Shop Drawings: Complete set of manufacturer's prints of water chiller assemblies, control panels, sections and 
elevations, and unit isolation. Include the following:


1. Assembled unit dimensions.
2. Weight and load distribution.
3. Required clearances for maintenance and operation.
4. Size and location of piping and wiring connections.
5. Diagrams for power, signal, and control wiring.


1.5 INFORMATIONAL SUBMITTALS


A. Coordination Drawings:


1. Plans, drawn to scale, on which the following items are shown and coordinated with each other, using 
input from installers of the items involved:


a. Structural supports.
b. Piping roughing-in requirements.
c. Wiring roughing-in requirements, including spaces reserved for electrical equipment.
d. Access requirements, including working clearances for mechanical controls and electrical 


equipment, and tube pull and service clearances.


2. Each view to show screened background with the following:


a. Column grids, beams, columns, and concrete housekeeping pads.
b. Layout with walls, floors, and roofs, including each room name and number.
c. Equipment and products of other trades that are located in vicinity of chillers and part of final 


installation, such as plumbing systems.


B. Certificates: For certification required in "Quality Assurance" Article.


C. Installation instructions.
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D. Source quality-control reports.


E. Startup service reports.


F. Sample Warranty: For special warranty.


1.6 CLOSEOUT SUBMITTALS


A. Operation and Maintenance Data: For each water chiller to include in emergency, operation, and maintenance 
manuals.


B. Spare Parts List: Recommended spare parts list with quantity for each.


C. Touchup Paint Description: Detailed description of paint used in application of finish coat to allow for 
procurement of a matching paint.


D. Instructional Videos: Including those that are prerecorded and those that are recorded during training.


1.7 MAINTENANCE MATERIAL SUBMITTALS


A. Tool kit to include the following:


1. A tool kit specially designed by chiller manufacturer for use in servicing chiller(s) furnished.
2. Special tools required to service chiller components not readily available to Owner service personnel in 


performing routine maintenance.
3. Lockable case with hinged cover, marked with large and permanent text to indicate the special purpose 


of tool kit, such as "Chiller Tool Kit." Text size shall be at least 1 inch (25 mm) high.
4. A list of each tool furnished. Permanently attach the list to underside of case cover. Text size shall be at 


least 1/2 inch (13 mm) high.


B. Touchup Paint: 32 oz. (1 L) container of paint used for finish coat. Label outside of container with detailed 
description of paint to allow for procurement of a matching paint in the future.


1.8 QUALITY ASSURANCE


A. AHRI Certification: Certify chiller according to AHRI 590 certification program.


1.9 DELIVERY, STORAGE, AND HANDLING


A. Ship water chillers from the factory fully charged with refrigerant and filled with oil.


B. Package water chiller for export shipping.
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1.10 WARRANTY


A. Special Warranty: Manufacturer agrees to repair or replace components of water chillers that fail in materials or 
workmanship within specified warranty period.


1. Extended warranties include, but are not limited to, the following:


a. Complete chiller including refrigerant and oil charge.
b. Complete compressor and drive assembly including refrigerant and oil charge.
c. Refrigerant and oil charge.


1) Loss of refrigerant charge for any reason due to manufacturer's product defect and 
product installation.


d. Parts and labor.


2. Warranty Period: Five years from date of Substantial Completion.


B. Refrigerant loss due to workmanship of piping installation and connection to remote evaporator would be 
responsibility of installing Contractor.


1. Warranty Period: One year from date of Substantial Completion.


PART 2 - PRODUCTS


2.1 PERFORMANCE REQUIREMENTS


A. Site Altitude: Chiller shall be suitable for altitude at which installed without affecting performance indicated. 
Make adjustments to affected chiller components to account for site altitude.


B. (NOT USED)


C. AHRI Rating: Rate water chiller performance according to requirements in AHRI 550/590.


D. ASHRAE Compliance: ASHRAE 15 for safety code for mechanical refrigeration.


E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and 
Air-Conditioning."


F. ASME Compliance: Fabricate and stamp water chiller heat exchangers to comply with ASME Boiler and Pressure 
Vessel Code.


G. Comply with NFPA 70.


H. Comply with requirements of UL 1995, "Heating and Cooling Equipment," and include label by a qualified testing 
agency showing compliance.
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I. Operation Following Loss of Normal Power:


1. Equipment, associated factory- and field-installed controls, and associated electrical equipment and 
power supply connected to backup power system shall automatically return equipment and associated 
controls to the operating state occurring immediately before loss of normal power without need for 
manual intervention by an operator when power is restored either through a backup power source, or 
through normal power if restored before backup power is brought on-line.


2. See drawings for equipment served by backup power systems.
3. Provide means and methods required to satisfy requirement even if not explicitly indicated.


J. Outdoor Installations:


1. Chiller shall be suitable for outdoor installation indicated. Provide adequate weather protection to 
ensure reliable service life over a 25-year period with minimal degradation due to exposure to outdoor 
ambient conditions.


2. Chillers equipped to provide safe and stable operation while achieving performance indicated when 
operating at extreme outdoor temperatures encountered by the installation. Review historical weather 
database and provide equipment that can operate at extreme outdoor temperatures recorded over past 
30-year period.


2.2 MANUFACTURERS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:


1. Carrier Corporation.
2. Daikin Applied.
3. Quantech.
4. Trane.
5. YORK; a Johnson Controls company.


2.3 MANUFACTURED UNITS


A. Description: Factory-assembled and run-tested water chiller complete with compressor(s), compressor motors 
and motor controllers, evaporator, condenser with fans, electrical power, controls, and indicated accessories.


B. Sound-reduction package shall have the following:


1. Acoustic enclosure around compressors.
2. Reduced-speed fans with acoustic treatment.
3. Designed to reduce sound level without affecting performance.



http://www.specagent.com/Lookup?ulid=12115

http://www.specagent.com/Lookup?uid=123457085782

http://www.specagent.com/Lookup?uid=123457085783

http://www.specagent.com/Lookup?uid=123457085784

http://www.specagent.com/Lookup?uid=123457085785
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C. Security Package: Security grilles with fasteners for additional protection of compressors, evaporator, and 
condenser coils. Grilles shall be coated for corrosion resistance and shall be removable for service access.


2.4 CABINET


A. Base: Galvanized-steel base extending the perimeter of water chiller. Secure frame, compressors, and 
evaporator to base to provide a single-piece unit.


B. Frame: Rigid galvanized-steel frame secured to base and designed to support cabinet, condenser, control panel, 
and other chiller components not directly supported from base.


C. Casing: Galvanized steel.


D. Finish: Coat base, frame, and casing with a corrosion-resistant coating capable of withstanding a 500-hour salt-
spray test according to ASTM B 117.


2.5 COMPRESSOR-DRIVE ASSEMBLIES


A. Compressors:


1. Description: Positive-displacement direct drive with hermetically sealed casing.
2. Each compressor provided with suction and discharge service valves, crankcase oil heater, and suction 


strainer.


a. For multiple compressor assemblies, it is acceptable to isolate each compressor assembly in lieu 
of each compressor.


3. Operating Speed: Nominal 3600 rpm for 60-Hz applications.
4. Capacity Control: On-off compressor cycling.


a. Digital compressor unloading is an acceptable alternative to achieve capacity control.


5. Oil Lubrication System: Automatic pump with strainer, sight glass, filling connection, filter with magnetic 
plug or removable magnet in sump, and initial oil charge.


a. Manufacturer's other standard methods of providing positive lubrication are acceptable in lieu of 
an automatic pump.


6. Vibration Isolation: Mount individual compressors on vibration isolators.


a. For multiple compressor assemblies, it is acceptable to isolate each compressor assembly in lieu 
of each compressor.


B. Compressor Motors:


1. Hermetically sealed and cooled by refrigerant suction gas.







SULLIVAN COUNTY SHERIFF’S OFFICE AND 2063-1048-90
CORRECTIONAL FACILITY


AIR-COOLED, SCROLL WATER CHILLERS 236423.13 - 7


2. High-torque, two-pole induction type with inherent thermal-overload protection on each phase.


C. Compressor Motor Controllers:


1. Across the Line: NEMA ICS 2, Class A, full voltage, nonreversing.


2.6 REFRIGERATION


A. Refrigerant: R-410A. Classified as Safety Group A1 according to ASHRAE 34.


B. Refrigerant Compatibility: Parts exposed to refrigerants shall be fully compatible with refrigerants, and pressure 
components shall be rated for refrigerant pressures.


C. Refrigerant Circuit: Each circuit shall include an electronic-expansion valve, refrigerant charging connections, a 
hot-gas muffler, compressor suction and discharge shutoff valves, a liquid-line shutoff valve, a replaceable-core 
filter-dryer, a sight glass with moisture indicator, a liquid-line solenoid valve, and an insulated suction line.


D. Refrigerant Isolation: Factory install positive shutoff isolation valves in the compressor discharge line and the 
refrigerant liquid-line to allow the isolation and storage of the refrigerant charge in the chiller condenser.


1. For multiple compressor assemblies, it is acceptable to isolate each compressor assembly in each circuit 
in lieu of each compressor.


E. Pressure Relief Device:


1. Comply with requirements in ASHRAE 15, ASHRAE 147, and applicable portions of ASME Boiler and 
Pressure Vessel Code: Section VIII, Division 1.


2. Select and configure pressure relief devices to protect against corrosion and inadvertent release of 
refrigerant.


3. ASME-rated, spring-loaded, pressure relief valve; single- or multiple-reseating type. Pressure relief 
valve(s) shall be provided for each heat exchanger.


2.7 EVAPORATOR


A. Brazed-plate design, as indicated.


B. Brazed Plate:


1. Direct-expansion, single-pass, brazed-plate design.
2. Type 304 or 316 stainless-steel construction.
3. Code Compliance: Tested according to ASME Boiler and Pressure Vessel Code.
4. Fluid Nozzles: Terminate with mechanical-coupling end connections for connection to field 


piping. Furnish flange adapters to mate to flanged piping.
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5. Inlet Strainer: Factory-furnished, 20-mesh strainer for field installation in supply piping to evaporator. 
Manufacturer has option to factory install strainer.


C. Flow Switch: Factory-furnished and -installed, thermal-type flow switch wired to chiller operating controls.


D. Heater: Factory-installed and -wired electric heater with integral controls designed to protect the evaporator to 
minus 20 deg F (minus 29 deg C).


E. Remote-Mounting Kit: Designed for remote field mounting where indicated. Provide kit for field installation.


2.8 AIR-COOLED CONDENSER


A. Coil(s) with integral subcooling on each circuit.


B. Aluminum Microchannel Coils:


1. Series of flat tubes containing a series of multiple, parallel-flow microchannels layered between 
refrigerant header manifolds.


2. Single- or multiple-pass arrangement.
3. Construct fins, tubes, and header manifolds of aluminum alloy treated with a corrosion-resistant coating.


C. Hail Protection: Provide condenser coils with louvers, baffles, or hoods to protect against hail damage.


D. Fans: Direct-drive propeller type with statically and dynamically balanced fan blades, arranged for vertical air 
discharge.


E. Fan Motors: TENV or TEAO enclosure, with sealed and permanently lubricated bearings, and having built-in 
overcurrent- and thermal-overload protection.


1. Overcurrent- and thermal-overload protection not integral to motor is acceptable if provided with chiller 
electrical power package.


F. Fan Guards: Removable steel safety guards with corrosion-resistant coating.


2.9 INSULATION


A. Closed-cell, flexible, elastomeric thermal insulation complying with ASTM C 534/C 534M, Type I for tubular 
materials and Type II for sheet materials.


1. Thickness: 3/4 inch (19 mm).


B. Adhesive: As recommended by insulation manufacturer.
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C. Factory-applied insulation over all cold surfaces of chiller capable of forming condensation. Components shall 
include, but not be limited to, evaporator, evaporator water boxes including nozzles, refrigerant suction pipe 
from evaporator to compressor, cold surfaces of compressor, refrigerant-cooled motor, and auxiliary piping.


1. Apply adhesive to 100 percent of insulation contact surface.
2. Before insulating steel surfaces, prepare surfaces for paint, and prime and paint as indicated for other 


painted components. Do not insulate unpainted steel surfaces.
3. Seal seams and joints to provide a vapor barrier.
4. After adhesive has fully cured, paint exposed surfaces of insulation to match other painted parts.
5. Manufacturer has option to factory or field insulate chiller components to reduce potential for damage 


during installation.
6. Field-Applied Insulation:


a. Components that are not factory insulated shall be field insulated to comply with requirements 
indicated.


b. Manufacturer shall be responsible for chiller insulation whether factory or field installed to 
ensure that manufacturer is the single point of responsibility for chillers.


c. Manufacturer's factory-authorized service representative shall instruct and supervise installation 
of field-applied insulation.


d. After field-applied insulation is complete, paint insulation to match factory-applied finish.
e. Exclusion:


1) Contractor to be responsible for installation of insulation on refrigerant piping per 
manufacturer’s recommendation and Division 23 specification section “HVAC Piping 
Insulation.”


2.10 ELECTRICAL


A. Factory installed and wired, and functionally tested at factory before shipment.


B. Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices necessary 
shall provide a single-point field power connection to water chiller.


C. House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door with lock and key or padlock 
and key.


D. Wiring shall be numbered and color-coded to match wiring diagram.


E. Factory wiring shall be located outside of an enclosure in a metal raceway. Terminal connections shall be made 
with not more than a 24-inch (610-mm) length of liquid tight or flexible metallic conduit.


F. Field power interface shall be to NEMA KS 1, heavy-duty, nonfused disconnect switch. Minimum SCCR according 
to UL 508 shall be as required by electrical power distribution system, but not less than 42,000 A.
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G. Each motor shall have overcurrent protection.


H. Overload relay sized according to UL 1995, or an integral component of water chiller control microprocessor.


I. Phase-Failure and Undervoltage: Solid-state sensing with adjustable settings.


J. Power Factor Correction: Capacitors to correct power factor to 0.95 at full load.


K. Controls Transformer: Unit-mounted transformer with primary and secondary fuses and sized with enough 
capacity to operate electrical load plus spare capacity.


L. Control Relays: Auxiliary and adjustable time-delay relays, or an integral to water chiller microprocessor.


M. Indicate the following for water chiller electrical power supply:


1. Current, phase to phase, for all three phases.
2. Voltage, phase to phase and phase to neutral for all three phases.
3. Three-phase real power (kilowatts).
4. Three-phase reactive power (kilovolt amperes reactive).
5. Running log of total power versus time (kilowatt hours).
6. Fault log, with time and date of each.


2.11 CONTROLS


A. Factory installed and wired, and functionally tested at factory before shipment.


B. Standalone, microprocessor based, with all memory stored in nonvolatile memory so that reprogramming is not 
required on loss of electrical power.


C. Enclosure: Share enclosure with electrical power devices or provide a separate enclosure of matching 
construction.


D. Operator Interface: Keypad or pressure-sensitive touch screen. Multiple-character, digital display. Display the 
following:


1. Date and time.
2. Operating or alarm status.
3. Operating hours.
4. Outside-air temperature if required for chilled-water reset.
5. Temperature and pressure of operating set points.
6. Chilled-water entering and leaving temperatures.
7. Refrigerant pressures in evaporator and condenser.
8. Saturation temperature in evaporator and condenser.
9. No cooling load condition.
10. Elapsed time meter (compressor run status).
11. Pump status.
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12. Antirecycling timer status.
13. Percent of maximum motor amperage.
14. Current-limit set point.
15. Number of compressor starts.
16. Alarm history with retention of operational data before unit shutdown.
17. Superheat.


E. Control Functions:


1. Manual or automatic startup and shutdown time schedule.
2. Capacity control based on evaporator leaving-fluid temperature.
3. Capacity control compensated by rate of change of evaporator entering-fluid temperature.
4. Chilled-water entering and leaving temperatures, control set points, and motor load limit. Chilled-water 


leaving temperature shall be reset based on outside-air temperature.
5. Current limit and demand limit.
6. Condenser-water temperature.
7. External water chiller emergency stop.
8. Antirecycling timer.
9. Automatic lead-lag switching.


F. Manual-Reset Safety Controls: The following conditions shall shut down water chiller and require manual reset:


1. Low evaporator pressure or high condenser pressure.
2. Low chilled-water temperature.
3. Refrigerant high pressure.
4. High or low oil pressure.
5. High oil temperature.
6. Loss of chilled-water flow.
7. Loss of condenser-water flow.
8. Control device failure.


G. DDC System Interface: Factory-install hardware and software to enable system to monitor, control, and display 
chiller status and alarms.


1. Hardwired I/O Points:


a. Monitoring: On/off status, common trouble alarm, electrical power demand (kilowatts), electrical 
power consumption (kilowatt hours).


b. Control: On/off operation, chilled-water discharge temperature set-point adjustment.


2. Communication Interface: ASHRAE 135 (BACnet) communication interface shall enable control system 
operator to remotely control and monitor the water chiller from an operator workstation. Control 
features and monitoring points displayed locally at water chiller control panel shall be available through 
DDC system for HVAC.
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H. Factory-installed wiring outside of enclosures shall be in NFPA 70-complaint raceway. Make terminal 
connections with liquid tight or flexible metallic conduit.


2.12 ACCESSORIES


A. Factory-furnished neoprene isolators for field installation.


2.13 CAPACITIES AND CHARACTERISTICS


A. Capacity: See schedule on drawings.


B. Low Ambient Operation: Chiller designed for operation to minus 10 deg F.
1. Piping to be provided as required by manufacturer for Low Ambient Operation.
2. Include Hot Gas Bypass piping on one circuit for each chiller per manufacturer recommendation.


C. High Ambient Operation: Chiller designed for operation to 95 deg F.


D. Noise Rating: 72 dBA at 30 feet when measured according to AHRI 370.


2.14 SOURCE QUALITY CONTROL


A. Perform functional test of water chillers before shipping.


B. Factory test and inspect evaporator according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1. 
Stamp with ASME label.


C. For water chillers located outdoors, rate sound power level according to AHRI 370 procedure.


PART 3 - EXECUTION


3.1 EXAMINATION


A. Before water chiller installation, examine roughing-in for equipment support, anchor-bolt sizes and locations, 
piping, controls, and electrical connections to verify actual locations, sizes, and other conditions affecting water 
chiller performance, maintenance, and operations.


1. Water chiller locations indicated on Drawings are approximate. Determine exact locations before 
roughing-in for piping, controls, and electrical connections.


B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 WATER CHILLER INSTALLATION


A. Coordinate sizes and locations of bases with actual equipment provided. Cast anchor-bolt inserts into concrete 
bases.


B. Install water chillers on support structure indicated.


C. Equipment Mounting:


1. Install water chillers on cast-in-place concrete equipment bases. Comply with requirements for 
equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."


2. Comply with requirements for vibration isolation devices specified in Section 230548.13 "Vibration 
Controls for HVAC."


D. Maintain manufacturer's recommended clearances for service and maintenance.


E. Maintain clearances required by governing code.


F. Chiller manufacturer's factory-trained service personnel shall charge water chiller with refrigerant if not factory 
charged and fill with oil if not factory installed.


G. Install separate devices furnished by manufacturer and not factory installed.


1. Chillers shipped in multiple major assemblies shall be field assembled by chiller manufacturer's factory-
trained service personnel.


3.3 PIPING CONNECTIONS


A. Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping 
Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.


B. Comply with requirements in Section 232300 "Refrigerant Piping." Drawings indicate general arrangement of 
piping, fittings, and specialties.


C. Where installing piping adjacent to chillers, allow space for service and maintenance.


D. Evaporator Fluid Connections:


1. Connect to evaporator inlet with shutoff valve, strainer, flexible connector, thermometer, and plugged 
tee with pressure gage.


2. Connect to evaporator outlet with shutoff valve, balancing valve, flexible connector, flow switch, 
thermometer, plugged tee with pressure gage, flow meter, and drain connection with valve.


3. Make connections to water chiller with a union, flange, or mechanical coupling.


E. Connect each drain connection with a drain valve, full size of drain connection. Connect drain pipe to drain valve 
with union and extend drain pipe to terminate over floor drain.
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F. Connect each chiller vent connection with an automatic vent, full size of vent connection.


3.4 ELECTRICAL POWER CONNECTIONS


A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."


C. Provide nameplate for each electrical connection indicating electrical equipment designation and circuit number 
feeding connection. Nameplate shall be laminated phenolic layers of black with engraved white letters at least 
1/2 inch (13 mm) high. Locate nameplate where easily visible.


3.5 CONTROLS CONNECTIONS


A. Install control and electrical power wiring to field-mounted control devices.


B. Connect control wiring between chillers and other equipment to interlock operation as required to provide a 
complete and functioning system.


C. Connect control wiring between chiller control interface and DDC system for remote monitoring and control of 
chillers. Comply with requirements in Section 230923 "Direct Digital Control (DDC) System for HVAC."


D. Provide nameplate on face of chiller control panel indicating control equipment designation serving chiller and 
the I/O point designation for each control connection. Nameplate shall be laminated phenolic layers of black 
with engraved white letters at least 1/2 inch (13 mm) high.


3.6 STARTUP SERVICE


A. Engage a factory-authorized service representative to perform startup service.


B. Inspect field-assembled components, equipment installation, and piping and electrical connections for proper 
assemblies, installations, and connections.


C. Complete installation and startup checks according to manufacturer's written instructions and perform the 
following:


1. Verify that refrigerant charge is sufficient and water chiller has been leak tested.
2. Verify that pumps are installed and functional.
3. Verify that thermometers and gages are installed.
4. Operate water chiller for run-in period.
5. Check bearing lubrication and oil levels.
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6. Verify that refrigerant pressure relief device for chillers installed indoors is vented outside.
7. Verify proper motor rotation.
8. Verify static deflection of vibration isolators, including deflection during water chiller startup and 


shutdown.
9. Verify and record performance of chilled-water flow and low-temperature interlocks.
10. Verify and record performance of water chiller protection devices.
11. Test and adjust controls and safeties. Replace damaged or malfunctioning controls and equipment.


D. Visually inspect chiller for damage before starting. Repair or replace damaged components, including insulation. 
Do not start chiller until damage that is detrimental to operation has been corrected.


E. Prepare a written startup report that records results of tests and inspections.


3.7 DEMONSTRATION


A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, 
and maintain water chillers. Video record the training sessions and provide electronic copy to Owner.


1. Instructor shall be factory trained and certified.
2. Provide not less than eight hours of training.
3. Train personnel in operation and maintenance and to obtain maximum efficiency in plant operation.
4. Provide instructional videos showing general operation and maintenance that are coordinated with 


operation and maintenance manuals.
5. Obtain Owner sign-off that training is complete.
6. Owner training shall be held at Project site.


END OF SECTION 236423.13
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		PART 1 -  GENERAL

		1.1 RELATED DOCUMENTS

		A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.



		1.2 SUMMARY

		A. Section includes packaged, air-cooled, electric-motor-driven, scroll water chillers.



		1.3 DEFINITIONS

		A. BAS: Building automation system.

		B. COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of energy input using consistent units for any given set of rating conditions.

		C. DDC: Direct digital control.

		D. EER: Energy-efficiency ratio. The ratio of the cooling capacity given in Btu/h to the total power input given in watts at any given set of rating conditions.

		E. GFI: Ground fault interrupt.

		F. IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit for a single chiller calculated per the method defined by AHRI 550/590 and referenced to AHRI standard rating conditions.

		G. I/O: Input/output.

		H. kW/Ton: The ratio of total power input of the chiller in kilowatts to the net refrigerating capacity in tons at any given set of rating conditions.

		I. NPLV: Nonstandard part-load value. A single number part-load efficiency figure of merit for a single chiller calculated per the method defined by AHRI 550/590 and intended for operating conditions other than the AHRI standard rating conditions.

		J. SCCR: Short-circuit current rating.

		K. TEAO: Totally enclosed air over.

		L. TENV: Totally enclosed nonventilating.



		1.4 ACTION SUBMITTALS

		A. Product Data: For each type of product.

		B. Shop Drawings: Complete set of manufacturer's prints of water chiller assemblies, control panels, sections and elevations, and unit isolation. Include the following:



		1.5 INFORMATIONAL SUBMITTALS

		A. Coordination Drawings:

		B. Certificates: For certification required in "Quality Assurance" Article.

		C. Installation instructions.

		D. Source quality-control reports.

		E. Startup service reports.

		F. Sample Warranty: For special warranty.



		1.6 CLOSEOUT SUBMITTALS

		A. Operation and Maintenance Data: For each water chiller to include in emergency, operation, and maintenance manuals.

		B. Spare Parts List: Recommended spare parts list with quantity for each.

		C. Touchup Paint Description: Detailed description of paint used in application of finish coat to allow for procurement of a matching paint.

		D. Instructional Videos: Including those that are prerecorded and those that are recorded during training.



		1.7 MAINTENANCE MATERIAL SUBMITTALS

		A. Tool kit to include the following:

		B. Touchup Paint: 32 oz. (1 L) container of paint used for finish coat. Label outside of container with detailed description of paint to allow for procurement of a matching paint in the future.



		1.8 QUALITY ASSURANCE

		A. AHRI Certification: Certify chiller according to AHRI 590 certification program.



		1.9 DELIVERY, STORAGE, AND HANDLING

		A. Ship water chillers from the factory fully charged with refrigerant and filled with oil.

		B. Package water chiller for export shipping.



		1.10 WARRANTY

		A. Special Warranty: Manufacturer agrees to repair or replace components of water chillers that fail in materials or workmanship within specified warranty period.

		B. Refrigerant loss due to workmanship of piping installation and connection to remote evaporator would be responsibility of installing Contractor.





		PART 2 -  PRODUCTS

		2.1 PERFORMANCE REQUIREMENTS

		A. Site Altitude: Chiller shall be suitable for altitude at which installed without affecting performance indicated. Make adjustments to affected chiller components to account for site altitude.

		B. (NOT USED)

		C. AHRI Rating: Rate water chiller performance according to requirements in AHRI 550/590.

		D. ASHRAE Compliance: ASHRAE 15 for safety code for mechanical refrigeration.

		E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."

		F. ASME Compliance: Fabricate and stamp water chiller heat exchangers to comply with ASME Boiler and Pressure Vessel Code.

		G. Comply with NFPA 70.

		H. Comply with requirements of UL 1995, "Heating and Cooling Equipment," and include label by a qualified testing agency showing compliance.

		I. Operation Following Loss of Normal Power:

		J. Outdoor Installations:



		2.2 MANUFACTURERS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:



		2.3 MANUFACTURED UNITS

		A. Description: Factory-assembled and run-tested water chiller complete with compressor(s), compressor motors and motor controllers, evaporator, condenser with fans, electrical power, controls, and indicated accessories.

		B. Sound-reduction package shall have the following:

		C. Security Package: Security grilles with fasteners for additional protection of compressors, evaporator, and condenser coils. Grilles shall be coated for corrosion resistance and shall be removable for service access.



		2.4 CABINET

		A. Base: Galvanized-steel base extending the perimeter of water chiller. Secure frame, compressors, and evaporator to base to provide a single-piece unit.

		B. Frame: Rigid galvanized-steel frame secured to base and designed to support cabinet, condenser, control panel, and other chiller components not directly supported from base.

		C. Casing: Galvanized steel.

		D. Finish: Coat base, frame, and casing with a corrosion-resistant coating capable of withstanding a 500-hour salt-spray test according to ASTM B 117.



		2.5 COMPRESSOR-DRIVE ASSEMBLIES

		A. Compressors:

		B. Compressor Motors:

		C. Compressor Motor Controllers:



		2.6 REFRIGERATION

		A. Refrigerant: R-410A. Classified as Safety Group A1 according to ASHRAE 34.

		B. Refrigerant Compatibility: Parts exposed to refrigerants shall be fully compatible with refrigerants, and pressure components shall be rated for refrigerant pressures.

		C. Refrigerant Circuit: Each circuit shall include an electronic-expansion valve, refrigerant charging connections, a hot-gas muffler, compressor suction and discharge shutoff valves, a liquid-line shutoff valve, a replaceable-core filter-dryer, a sight glass with moisture indicator, a liquid-line solenoid valve, and an insulated suction line.

		D. Refrigerant Isolation: Factory install positive shutoff isolation valves in the compressor discharge line and the refrigerant liquid-line to allow the isolation and storage of the refrigerant charge in the chiller condenser.

		E. Pressure Relief Device:



		2.7 EVAPORATOR

		A. Brazed-plate design, as indicated.

		B. Brazed Plate:

		C. Flow Switch: Factory-furnished and -installed, thermal-type flow switch wired to chiller operating controls.

		D. Heater: Factory-installed and -wired electric heater with integral controls designed to protect the evaporator to minus 20 deg F (minus 29 deg C).

		E. Remote-Mounting Kit: Designed for remote field mounting where indicated. Provide kit for field installation.



		2.8 AIR-COOLED CONDENSER

		A. Coil(s) with integral subcooling on each circuit.

		B. Aluminum Microchannel Coils:

		C. Hail Protection: Provide condenser coils with louvers, baffles, or hoods to protect against hail damage.

		D. Fans: Direct-drive propeller type with statically and dynamically balanced fan blades, arranged for vertical air discharge.

		E. Fan Motors: TENV or TEAO enclosure, with sealed and permanently lubricated bearings, and having built-in overcurrent- and thermal-overload protection.

		F. Fan Guards: Removable steel safety guards with corrosion-resistant coating.



		2.9 INSULATION

		A. Closed-cell, flexible, elastomeric thermal insulation complying with ASTM C 534/C 534M, Type I for tubular materials and Type II for sheet materials.

		B. Adhesive: As recommended by insulation manufacturer.

		C. Factory-applied insulation over all cold surfaces of chiller capable of forming condensation. Components shall include, but not be limited to, evaporator, evaporator water boxes including nozzles, refrigerant suction pipe from evaporator to compressor, cold surfaces of compressor, refrigerant-cooled motor, and auxiliary piping.



		2.10 ELECTRICAL

		A. Factory installed and wired, and functionally tested at factory before shipment.

		B. Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to water chiller.

		C. House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door with lock and key or padlock and key.

		D. Wiring shall be numbered and color-coded to match wiring diagram.

		E. Factory wiring shall be located outside of an enclosure in a metal raceway. Terminal connections shall be made with not more than a 24-inch (610-mm) length of liquid tight or flexible metallic conduit.

		F. Field power interface shall be to NEMA KS 1, heavy-duty, nonfused disconnect switch. Minimum SCCR according to UL 508 shall be as required by electrical power distribution system, but not less than 42,000 A.

		G. Each motor shall have overcurrent protection.

		H. Overload relay sized according to UL 1995, or an integral component of water chiller control microprocessor.

		I. Phase-Failure and Undervoltage: Solid-state sensing with adjustable settings.

		J. Power Factor Correction: Capacitors to correct power factor to 0.95 at full load.

		K. Controls Transformer: Unit-mounted transformer with primary and secondary fuses and sized with enough capacity to operate electrical load plus spare capacity.

		L. Control Relays: Auxiliary and adjustable time-delay relays, or an integral to water chiller microprocessor.

		M. Indicate the following for water chiller electrical power supply:



		2.11 CONTROLS

		A. Factory installed and wired, and functionally tested at factory before shipment.

		B. Standalone, microprocessor based, with all memory stored in nonvolatile memory so that reprogramming is not required on loss of electrical power.

		C. Enclosure: Share enclosure with electrical power devices or provide a separate enclosure of matching construction.

		D. Operator Interface: Keypad or pressure-sensitive touch screen. Multiple-character, digital display. Display the following:

		E. Control Functions:

		F. Manual-Reset Safety Controls: The following conditions shall shut down water chiller and require manual reset:

		G. DDC System Interface: Factory-install hardware and software to enable system to monitor, control, and display chiller status and alarms.

		H. Factory-installed wiring outside of enclosures shall be in NFPA 70-complaint raceway. Make terminal connections with liquid tight or flexible metallic conduit.



		2.12 ACCESSORIES

		A. Factory-furnished neoprene isolators for field installation.



		2.13 CAPACITIES AND CHARACTERISTICS

		A. Capacity: See schedule on drawings.

		B. Low Ambient Operation: Chiller designed for operation to minus 10 deg F.

		C. High Ambient Operation: Chiller designed for operation to 95 deg F.

		D. Noise Rating: 72 dBA at 30 feet when measured according to AHRI 370.



		2.14 SOURCE QUALITY CONTROL

		A. Perform functional test of water chillers before shipping.

		B. Factory test and inspect evaporator according to ASME Boiler and Pressure Vessel Code: Section VIII, Division 1. Stamp with ASME label.

		C. For water chillers located outdoors, rate sound power level according to AHRI 370 procedure.





		PART 3 -  EXECUTION

		3.1 EXAMINATION

		A. Before water chiller installation, examine roughing-in for equipment support, anchor-bolt sizes and locations, piping, controls, and electrical connections to verify actual locations, sizes, and other conditions affecting water chiller performance, maintenance, and operations.

		B. Proceed with installation only after unsatisfactory conditions have been corrected.



		3.2 WATER CHILLER INSTALLATION

		A. Coordinate sizes and locations of bases with actual equipment provided. Cast anchor-bolt inserts into concrete bases.

		B. Install water chillers on support structure indicated.

		C. Equipment Mounting:

		D. Maintain manufacturer's recommended clearances for service and maintenance.

		E. Maintain clearances required by governing code.

		F. Chiller manufacturer's factory-trained service personnel shall charge water chiller with refrigerant if not factory charged and fill with oil if not factory installed.

		G. Install separate devices furnished by manufacturer and not factory installed.



		3.3 PIPING CONNECTIONS

		A. Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.

		B. Comply with requirements in Section 232300 "Refrigerant Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

		C. Where installing piping adjacent to chillers, allow space for service and maintenance.

		D. Evaporator Fluid Connections:

		E. Connect each drain connection with a drain valve, full size of drain connection. Connect drain pipe to drain valve with union and extend drain pipe to terminate over floor drain.

		F. Connect each chiller vent connection with an automatic vent, full size of vent connection.



		3.4 ELECTRICAL POWER CONNECTIONS

		A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

		B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

		C. Provide nameplate for each electrical connection indicating electrical equipment designation and circuit number feeding connection. Nameplate shall be laminated phenolic layers of black with engraved white letters at least 1/2 inch (13 mm) high. Locate nameplate where easily visible.



		3.5 CONTROLS CONNECTIONS

		A. Install control and electrical power wiring to field-mounted control devices.

		B. Connect control wiring between chillers and other equipment to interlock operation as required to provide a complete and functioning system.

		C. Connect control wiring between chiller control interface and DDC system for remote monitoring and control of chillers. Comply with requirements in Section 230923 "Direct Digital Control (DDC) System for HVAC."

		D. Provide nameplate on face of chiller control panel indicating control equipment designation serving chiller and the I/O point designation for each control connection. Nameplate shall be laminated phenolic layers of black with engraved white letters at least 1/2 inch (13 mm) high.



		3.6 STARTUP SERVICE

		A. Engage a factory-authorized service representative to perform startup service.

		B. Inspect field-assembled components, equipment installation, and piping and electrical connections for proper assemblies, installations, and connections.

		C. Complete installation and startup checks according to manufacturer's written instructions and perform the following:

		D. Visually inspect chiller for damage before starting. Repair or replace damaged components, including insulation. Do not start chiller until damage that is detrimental to operation has been corrected.

		E. Prepare a written startup report that records results of tests and inspections.



		3.7 DEMONSTRATION

		A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain water chillers. Video record the training sessions and provide electronic copy to Owner.
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SECTION 237313.13 - INDOOR, BASIC AIR-HANDLING UNITS


PART 1 - GENERAL


1.1 RELATED DOCUMENTS


A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.


1.2 SUMMARY


A. Section includes factory-assembled, indoor air-handling units with limited features, including the following 
components and accessories:


1. Casings.
2. Fans, drives, and motors.
3. Coils.
4. Air filtration.
5. Dampers.


B. Configuration to match units indicated on drawings.


1.3 ACTION SUBMITTALS


A. Product Data: For each air-handling unit.


1. Include construction details, material descriptions, dimensions of individual components and profiles, and 
finishes.


2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories.


3. Include unit dimensions and weight.
4. Include cabinet material, metal thickness, finishes, insulation, and accessories.
5. Fans:


a. Include certified fan-performance curves with system operating conditions indicated.
b. Include certified fan-sound power ratings.
c. Include fan construction and accessories.
d. Include motor ratings, electrical characteristics, and motor accessories.


6. Include certified coil-performance ratings with system operating conditions indicated.
7. Include filters with performance characteristics.
8. Include dampers, including housings, linkages, and operators.
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B. Shop Drawings: For each type and configuration of indoor, basic, air-handling unit.


1. Include plans, elevations, sections, and mounting details.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method 


of field assembly, components, and location and size of each field connection.
3. Detail fabrication and assembly of indoor, basic air-handling units, as well as procedures and diagrams.
4. Include diagrams for power, signal, and control wiring.


C. Delegated-Design Submittal: For vibration isolation indicated to comply with performance requirements and design 
criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation.


1. Include design calculations for selecting vibration isolators and for designing vibration isolation bases.


1.4 INFORMATIONAL SUBMITTALS


A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing the items described in 
this Section, and coordinated with all building trades.


B. Source quality-control reports.


C. Startup service reports.


D. Field quality-control reports.


E. Sample Warranty: For manufacturer's warranty.


1.5 CLOSEOUT SUBMITTALS


A. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and maintenance 
manuals.


1.6 MAINTENANCE MATERIAL SUBMITTALS


A. Furnish extra materials that match products installed and that are packaged with protective covering for storage 
and identified with labels describing contents.


1. Filters: One set(s) for each air-handling unit.
2. Gaskets: One set(s) for each access door.
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1.7 WARRANTY


A. Warranty: Manufacturer agrees to repair or replace components of indoor, basic, air-handling units that fail in 
materials or workmanship within specified warranty period.


1. Warranty Period: Manufacturer's standard, but not less than one year(s) from date of Substantial 
Completion.


PART 2 - PRODUCTS


2.1 PERFORMANCE REQUIREMENTS


A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application.


B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-handling units and 
components.


C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and 
Section 7 - "Construction and Startup."


D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and 
Air-Conditioning."


E. Delegated Design: Engage a qualified professional engineer to design vibration isolation, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and design criteria 
indicated.


F. Structural Performance: Unit casing (wall/floor/roof panels and doors) shall be able to withstand up to 1.5 times 
design static pressure, or 8-inch w.g., whichever is less, and shall not exceed 0.0042 per inch of panel span (L/240).


2.2 CAPACITIES AND CHARACTERISTICS


A.  Refer to Mechanical Equipment Schedules for additional information.


2.3 MANUFACTURERS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:


1. Aaon.
2. Addison.
3. Carrier Corporation; a unit of United Technologies Corp.
4. Daikin Applied.
5. Kreuger.



http://www.specagent.com/Lookup?ulid=13277

http://www.specagent.com/Lookup?uid=123457144577

http://www.specagent.com/Lookup?uid=123457144571
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6. Haakon.
7. Engineered Air.
8. Trane.
9. YORK; a Johnson Controls company.


2.4 UNIT CASINGS


A. General Fabrication Requirements for Casings;


1. Forming: Form walls, roofs, and floors with at least two breaks at each joint.
2. Joints: Sheet metal screws or pop rivets.
3. Sealing: Seal all joints with water-resistant sealant. Hermetically seal at each corner and around entire 


perimeter.
4. Base Rail:


a. Material: Galvanized steel.
b. Height: 4 inches (150 mm).


B. Double-Wall Construction:


1. Outside Casing Wall: Galvanized steel, minimum 18 gauge (1.3 mm) thick, with manufacturer's standard 
finish.


2. Inside Casing Wall: G90 (Z275) galvanized steel, solid, minimum 18 gauge (1.3 mm) thick.
3. Floor Plate: G90 (Z275) galvanized steel, treadplate, minimum 18 gauge (1.3 mm) thick.
4. Casing Insulation:


a. Materials: Glass-fiber blanket or board insulation, Type I or Type II ASTM C1071 or injected 
polyurethane foam insulation.


b. Casing Panel R-Value: Minimum 13 Hr*°F/BTU.
c. Insulation Thickness: 2 inch.
d. Thermal Break: Provide continuity of insulation with no through-casing metal in casing walls, floors, 


or roofs of air-handling unit.


C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.


D. Panels and Doors:


1. Panels:


a. Fabrication: Formed and reinforced with same materials and insulation thickness as casing.
b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall allow panels to 


be opened against airflow.
c. Gasket: Neoprene, applied around entire perimeters of panel frames.



http://www.specagent.com/Lookup?uid=123457144578

http://www.specagent.com/Lookup?uid=123457144573
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d. Size: Large enough to allow unobstructed access for inspection and maintenance of air-handling 
unit's internal components. At least 18 inches (450 mm) wide by full height of unit casing up to a 
maximum height of 60 inches (1500 mm).


2. Doors:


a. Fabrication: Formed and reinforced with same materials and insulation thickness as casing.
b. Hinges: A minimum of two ball-bearing hinges or stainless-steel piano hinge and two wedge-lever-


type latches, operable from inside and outside. Arrange doors to be opened against airflow. Provide 
safety latch retainers on doors so that doors do not open uncontrollably.


c. Gasket: Neoprene, applied around entire perimeters of frame.
d. Size: Large enough to allow for unobstructed access for inspection and maintenance of air-handling 


unit's internal components. At least 18 inches (450 mm)  wide by full height of unit casing up to a 
maximum height of 60 inches (1500 mm).


3. Locations and Applications:


a. Fan Section: Doors.
b. Coil Section: Panels.
c. Access Section: Doors.
d. Access Sections Immediately Upstream and Downstream of Coil Sections: Doors.
e. Damper Section: Doors.
f. Filter Section: Doors large enough to allow periodic removal and installation of filters.
g. Mixing Section: Doors.


E. Condensate Drain Pans:


1. Location: Each type of cooling coil.
2. Construction:


a. Single-wall, stainless-steel sheet.


3. Drain Connection:


a. Located at lowest point of pan and sized to prevent overflow. Terminate with threaded nipple on 
both ends of pan.


b. Minimum Connection Size: NPS 2 (DN 50).


4. Slope: Minimum 0.125 in./ft. (10 mm/mm) slope, to comply with ASHRAE 62.1, in at least two planes to 
collect condensate from cooling coils (including coil piping connections, coil headers, and return bends) and 
from humidifiers, and to direct water toward drain connection.


5. Length: Extend drain pan downstream from leaving face for distance to comply with ASHRAE 62.1.
6. Width: Entire width of water producing device.
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7. Depth: A minimum of 2 inches (50 mm) deep.


2.5 FAN, DRIVE, AND MOTOR SECTION


A. Provide a fan array system with the quantity of fans indicated on the equipment schedule.  Fans selected for N-1 
operation.


B. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-
rated fan speed and motor horsepower.


C. Fans: Centrifugal, galvanized steel; mounted on solid-steel shaft.


1. Shafts: With field-adjustable alignment.


a. Turned, ground, and polished hot-rolled steel with keyway.


2. Shaft Bearings:


a. Prelubricated and Sealed, Ball Bearings: Self-aligning, pillow-block type with an L-50 rated life of 
200,000 hours according to ABMA 9.


3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped cutoff and spun-
metal inlet bell.


a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, wheel, motor, and 
accessories.


4. Housings, Plenum Fans: Steel frame and panel; fabricated without fan scroll and volute housing. Provide 
inlet screens for Type SWSI fans.


5. Plenum Fan Arrays: Contained as defined in AHRI 430. Steel or aluminum frame with inlet cone and 
structural framing around each fan built into an array of multiple fans. Provide backdraft dampers at each 
fan to prevent short circuiting of flow if one fan is not operating.


6. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's standard vibration 
isolation mounting devices having a minimum static deflection of 1 inch (25 mm).


7. Shaft Lubrication Lines: Extended to a location outside the casing.
8. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches (89 mm) wide, attached to 


two strips of minimum 2-3/4-inch- (70-mm-) wide by 0.028-inch- (0.7-mm-) thick, galvanized-steel sheet.


a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. Fabrics, coatings, and 
adhesives shall comply with UL 181, Class 1.


1) Fabric Minimum Weight: 26 oz./sq. yd. (880 g/sq. m).
2) Fabric Minimum Tensile Strength: 480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch 


(63 N/mm) in the filling.
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3) Fabric Minimum Service Temperature Range: Minus 40 to plus 200 deg F (Minus 40 to plus 
93 deg C).


D. Drive, Direct: Factory-mounted, direct drive.


E. Motors:


1. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Section 230513 "Common Motor Requirements for HVAC Equipment."


2. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load will not require motor 
to operate in service factor range above 1.0.


3. Enclosure Type: Totally enclosed, fan cooled.


4. Efficiency: Premium efficient as defined in NEMA MG 1.
5. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical devices and connections 


specified in electrical Sections.
6. Mount unit-mounted disconnect switches on interior of unit.


F. Comply with Section 262923 "Variable-Frequency Motor Controllers."


G. Variable-Frequency Motor Controller: Serving all fans combined in fan array.  Provide two (2) VFDs for redundancy.


1. Manufactured Units: Pulse-width modulated; constant torque and variable torque for inverter-duty motors.
2. Output Rating: Three phase; 10 to 60 Hz, with voltage proportional to frequency throughout voltage range; 


maximum voltage equals input voltage.
3. Unit Operating Requirements:


a. Internal Adjustability:


1) Minimum Speed: 5 to 25 percent of maximum rpm.
2) Maximum Speed: 80 to 100 percent of maximum rpm.
3) Acceleration: 0.1 to 999.9 seconds.
4) Deceleration: 0.1 to 999.9 seconds.
5) Current Limit: 30 to minimum of 150 percent of maximum rating.


b. Self-Protection and Reliability Features:


1) Surge suppression.
2) Loss of input signal protection.
3) Under- and overvoltage trips.
4) Variable-frequency motor controller and motor-overload/overtemperature protection.
5) Critical frequency rejection.
6) Loss-of-phase protection.
7) Reverse-phase protection.
8) Motor-overtemperature fault.
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c. Bidirectional autospeed search.
d. Torque boost.
e. Motor temperature compensation at slow speeds.


1) Panel-mounted operator station.
2) Historical logging information and displays.
3) Digital indicating devices.


f. Control Signal Interface: Electric.
g. Proportional Integral Directive (PID) control interface.
h. DDC system for HVAC Protocols for Network Communications: ASHRAE 135.


4. Line Conditioning:


a. Input line conditioning.
b. Output filtering.
c. EMI/RFI filtering.


5. Redundant VFD:  Provide an additional VFD for redundancy that will allow the motors to operate and 
deliver the required airflow if the other VFD is not functional.


2.6 COIL SECTION


A. General Requirements for Coil Section:


1. Comply with AHRI 410.
2. Fabricate coil section to allow removal and replacement of coil for maintenance and to allow in-place 


access for service and maintenance of coil(s).
3. Coils shall not act as structural component of unit.


B. Preheat Coils:


1. Hot-Water Coils: Continuous circuit.


a. Piping Connections: Threaded or flanged, same end of coil.
b. Tube Material: Copper.
c. Fin Type: Plate.
d. Fin Material: Aluminum.
e. Fin and Tube Joint: Mechanical bond.
f. Headers:


1) Cast iron with cleaning plugs and drain and air vent tappings extended to exterior of unit.
2) Provide insulated cover to conceal exposed outside casings of headers.


g. Frames: Channel frame, minimum 0.052-inch- (1.3-mm-) thick galvanized steel.
h. Coil Working-Pressure Ratings: 200 psig (1380 kPa), 325 deg F (163 deg C).
i. Coating: None.
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C. Cooling Coils:


1. Chilled-Water Coil: Continuous circuit.


a. Piping Connections: Threaded or flanged, same end of coil.
b. Tube Material: Copper.
c. Tube Thickness: 5/8 inches (mm).
d. Fin Type: Plate.
e. Fin Material: Aluminum.
f. Fin and Tube Joint: Mechanical bond.
g. Headers:


1) Cast iron with cleaning plugs and drain and air vent tappings extended to exterior of unit.


h. Frames: Channel frame, minimum 0.052-inch- (1.3-mm-) thick stainless steel.
i. Coatings: None.
j. Working-Pressure Ratings: 200 psig (1380 kPa), 325 deg F (163 deg C).


2.7 AIR FILTRATION SECTION


A. Panel Filters (Pre-Filters):


1. Description:  Factory-fabricated, self-supported disposable air filters with holding frames.
2. Filter Unit Class: UL 900.
3. Media: Interlaced glass, synthetic, or cotton fibers coated with nonflammable adhesive and antimicrobial 


coating.
4. Filter-Media Frame: High wet-strength beverage board with perforated metal retainer, or metal grid, on 


outlet side.
5. MERV 8.


B. Cartridge Filters (Primary Filters):
1. Description: 12-inch cartridge filters constructed of continuous sheet of fine-fiber media made into closely 


spaced pleats.
2. Filters shall be sealed into a metal frame assembled in a rigid manner.
3. Gasket material shall be installed on the metal header of the filter to prevent filter bypass where the metal 


headers meet on the side-access racks.
4. MERV 15.


C. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and with a VOC content of 80 g/L or 
less.


D. Side-Access Filter Mounting Frames:


1. Particulate Air Filter Frames: Match inner casing and outer casing material, and insulation thickness. 
Galvanized steel track.
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a. Sealing: Incorporate positive-sealing device to ensure seal between gasketed material on channels 
to seal top and bottom of filter cartridge frames to prevent bypass of unfiltered air.


2.8 DAMPERS


A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers with 
compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade arrangement with zinc-plated steel 
operating rods rotating in sintered bronze or nylon bearings mounted in a single galvanized-steel frame, and with 
operating rods connected with a common linkage. Leakage rate shall not exceed 4 cfm/sq. ft. (20 L/s per sq. m) at 
1-inch wg (250 Pa) and 8 cfm/sq. ft. (40 L/s per sq. m) at 4-inch wg (1.0 MPa) rated in accordance with AMCA 500D).


B. Electronic Damper Operators: To be provided as part of specification section 230923 “Direct Digital Control (DDC) 
System for HVAC.”


C. Mixing Section: Multiple-blade, air-mixer assembly located immediately downstream of mixing section.


D. Combination Filter and Mixing Section:


1. Cabinet support members shall hold 2-inch- (50-mm-) thick, pleated, flat, permanent or throwaway filters.


2.9 TOTAL ENERGY RECOVERY WHEEL SECTION


A. Total energy recovery wheels shall be provided as indicated on the schedule and drawings. Wheels shall be integral 
parts of the AHUs and shall be sized per the ventilation requirement of the units. Additional outside air units, or 
other field assembled and ducted energy recovery devices, are not acceptable. Mixed air units with economizing 
shall be constructed with internal bypass dampers such that the pressure drop across the wheel does not increase 
during economizing. External bypass and multiple duct connections are not acceptable.


B.  The air handling unit shall be certified by AHRI to contain a rotary energy recovery wheel certified to ANSI/AHRI 
Standard 1060 and bears the AHRI 1060 label. Performance characteristics of the energy wheel shall be provided as 
defined by AHRI 1060 definitions. The energy wheel shall be a total energy wheel, with the sensible and latent 
effectiveness reported and within 5% of each other. The calculated total net effectiveness of the recovery wheel 
shall not be less than 70% when the specified ventilation flow rate equals the exhaust flow rate. The energy wheels 
EATR shall be less than the value indicated in the schedule and drawings. Wheel face velocity and pressure drop 
shall not exceed performance as defined on schedule. The energy recovery cassette shall be an Underwriters 
Laboratories (UL) Recognized Component certified for mechanical, electrical, and fire safety in accordance with UL 
Standard 1812.


C. The energy recovery component shall incorporate a rotary wheel in an insulated cassette frame complete with 
seals, drive motor and drive belts. The total energy recovery wheel shall 
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incorporate a desiccant without the use of binders or adhesives, which may plug the desiccant aperture. The 
adsorbent shall not be applied as a glued-on surface coating and not susceptible to erosion, abrasion, or 
delamination. Coated segments shall be washable using standard detergent or alkaline-based coil cleaners. The 
adsorbent shall be selected for its high affinity for water vapor and shall not dissolve or deliquesce in the presence 
of water or high humidity. The rim shall be continuous rolled stainless steel to form an even concentric circle to 
prevent leakage around the rim and to minimize wear of components.  All diameter and perimeter seals shall be 
provided as part of the cassette assembly. Perimeter seals shall be self-adjusting; diameter seals shall be adjustable.


D. Wheel drive motor shall be provided mounted in the cassette frame.  Wheel drive motor shall be thermally 
protected and UL Component Recognized. Drive belts shall not require belt tensioner. On units that require drive 
belt tensioner for the wheel belt/motor assembly, the unit manufacturer shall provide at no additional charge to 
the customer a visual inspection every four months, and adjustment if necessary, of the recommended belt tension 
during the unit warranty period. Wheel motors shall be of the voltage, phase, frequency, and Hp indicated on the 
schedule and drawings.


E. Wheel bearings shall be permanently sealed and lubricated and have a minimum L-10 life of 400,000 hours.


F. Access doors shall be provided for the removal of wheel segments. Doors shall be located to allow access to the 
entire upstream and downstream face of each wheel. Adequate space and access shall be provided for energy 
wheel motor, bearing and belt removal.


G. Energy recovery wheels shall be designed with variable effectiveness control, to vary the wheel’s recovery capacity. 
Variable effective control shall be done by an internal bypass damper provided by the AHU Manufacturer. The 
wheel’s variable effectiveness control shall have the ability to modulate the total energy recovery ability down to at 
least 40% of the initial recovery capacity. Variable frequency speed control is not an acceptable method for 
controlling variable effectiveness.


H. Control of energy wheels to be part of DDC Control System.


I. Access doors shall be provided on all air entering and air leaving sides of wheel to allow for wheel maintenance, 
belt, or motor removal.


2.10 MARINE LIGHT


A. Marine lights shall be provided throughout AHUs as indicated on the schedule and plans.  Lights shall be instant-on, 
light-emitting diode (LED) type to minimize amperage draw and shall produce lumens equivalent to a minimum 
75W incandescent bulb (1200 lumens).  LED lighting shall provide instant-on, white light and have a minimum 
50,000 hr. life.


B. Light fixture shall be weather-resistant, enclosed and gasketed to prevent water and dust intrusion.
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C. Fixtures shall be designed for flexible positioning during maintenance and service activities for best possible 
location providing full light on work surface of interest and not being blocked by technician.


D. All lights on a unit shall be wired in the factory to a single on-off switch.


E. Installing contractor shall be responsible for providing 115V supply to the factory-mounted marine light circuit 
(unless single-point power is specified to be provided by AHU manufacturer).


2.11 CONVENIENCE OUTLETS


A. A 15-amp, 115V GFCI convenience outlet shall be provided by the AHU manufacturer.  The outlet shall be separate 
from the load side of the equipment per NEC requirements.  Installing contractor shall be responsible for providing 
115V supply to the factory-mounted GFCI outlet circuit per NEC (even when single-point power is specified to be 
provided by AHU manufacturer).


2.12 MATERIALS


A. Steel:


1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for steel sheet.


B. Galvanized Steel: ASTM A653/A653M.


2.13 SOURCE QUALITY CONTROL


A. AHRI 430 Certification: Air-handling units and their components shall be factory tested according to AHRI 430 and 
shall be listed and labeled by AHRI.


B. AMCA 300 and AMCA 301, or AHRI 260 Certification: Air-handling unit fan sound ratings shall comply with 
AMCA 300, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data" and AMCA 301, "Methods for 
Calculating Fan Sound Ratings from Laboratory Test Data," or with AHRI 260, "Sound Rating of Ducted Air Moving 
and Conditioning Equipment."


C. Water Coils: Factory tested to 300 psig (2070 kPa) according to AHRI 410 and ASHRAE 33.


PART 3 - EXECUTION


3.1 EXAMINATION


A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances 
and other conditions affecting performance of the Work.
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B. Examine casing insulation materials and filter media before air-handling unit installation. Replace with new 
insulation materials and filter media that are wet, moisture damaged, or mold damaged.


C. Examine roughing-in for hydronic, and condensate drainage piping systems and electrical services to verify actual 
locations of connections before installation.


D. Proceed with installation only after unsatisfactory conditions have been corrected.


3.2 INSTALLATION


A. Equipment Mounting:


1. Install air-handling units on cast-in-place concrete equipment bases. Coordinate sizes and locations of 
concrete bases with actual equipment provided. Comply with requirements for equipment bases and 
foundations specified in Section 033000 "Cast-in-Place Concrete."


2. Comply with requirements for vibration isolation devices specified in Section 230548.13 "Vibration Controls 
for HVAC."


B. Arrange installation of units to provide access space around air-handling units for service and maintenance.


C. Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary filters used 
during construction and testing with new, clean filters.


D. Connect duct to air-handling units with flexible connections. Comply with requirements in Section 233300 "Air Duct 
Accessories."


3.3 PIPING CONNECTIONS


A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, 
fittings, and specialties.


B. Where installing piping adjacent to air-handling unit, allow for service and maintenance.


C. Connect piping to air-handling units mounted on vibration isolators with flexible connectors.


D. Connect condensate drain pans using NPS 1-1/4 (DN 32), ASTM B88, Type M (ASTM B88M, Type C) copper tubing. 
Extend to nearest equipment or floor drain. Construct deep trap at connection to drain pan and install cleanouts at 
changes in direction.


E. Hot- and Chilled-Water Piping: Comply with applicable requirements in Section 232113 "Hydronic Piping" and 
Section 232116 "Hydronic Piping Specialties." Install shutoff valve and union or flange at each coil supply 
connection. Install balancing valve and union or flange at each coil return connection.
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3.4 ELECTRICAL CONNECTIONS


A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."


C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.


D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number 
feeding connection.


1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in Section 260553 
"Identification for Electrical Systems."


2. Nameplate shall be laminated acrylic or melamine plastic signs with a black background and engraved white 
letters at least 1/2 inch (13 mm) high.


3.5 CONTROL CONNECTIONS


A. Install control and electrical power wiring to field-mounted control devices.


B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."


3.6 STARTUP SERVICE


A. Engage a factory-authorized service representative to perform startup service.


1. Complete installation and startup checks according to manufacturer's written instructions.
2. Verify that shipping, blocking, and bracing are removed.
3. Verify that unit is secure on mountings and supporting devices and that connections to piping, ducts, and 


electrical systems are complete. Verify that proper thermal-overload protection is installed in motors, 
controllers, and switches.


4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing operations. Reconnect 
fan drive system, align belts, and install belt guards.


5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-recommended 
lubricants.


6. Verify that outdoor- and return-air mixing dampers open and close, and maintain minimum outdoor-air 
setting.


7. Comb coil fins for parallel orientation.
8. Verify that proper thermal-overload protection is installed for electric coils.
9. Install new, clean filters.
10. Verify that manual and automatic volume control and fire and smoke dampers in connected duct systems 


are in fully open position.
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B. Starting procedures for air-handling units include the following:


1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjust fan to indicated rpm.
2. Measure and record motor electrical values for voltage and amperage.
3. Manually operate dampers from fully closed to fully open position and record fan performance.


3.7 ADJUSTING


A. Adjust damper linkages for proper damper operation.


B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for air-handling system 
testing, adjusting, and balancing.


C. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site 
assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-
than-normal occupancy hours for this purpose.


3.8 CLEANING


A. After completing system installation and testing, adjusting, and balancing of air-handling unit and air-distribution 
systems, and after completing startup service, clean air-handling units internally to remove foreign material and 
construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, and filter housings, and install new, clean 
filters.


3.9 FIELD QUALITY CONTROL


A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.


B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, 
assemblies, and equipment installations, including connections.


C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:


1. Leak Test: After installation, fill water and steam coils with water, and test coils and connections for leaks.
2. Charge refrigerant coils with refrigerant and test for leaks.
3. Fan Operational Test: After electrical circuitry has been energized, start units to confirm proper motor 


rotation and unit operation.


D. Air-handling unit and components will be considered defective if unit or components do not pass tests and 
inspections.


E. Prepare test and inspection reports.
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3.10 DEMONSTRATION


A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and 
maintain air-handling units.


END OF SECTION 237313.13





		PART 1 -  GENERAL

		1.1 RELATED DOCUMENTS

		A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.



		1.2 SUMMARY

		A. Section includes factory-assembled, indoor air-handling units with limited features, including the following components and accessories:

		B. Configuration to match units indicated on drawings.



		1.3 ACTION SUBMITTALS

		A. Product Data: For each air-handling unit.

		B. Shop Drawings: For each type and configuration of indoor, basic, air-handling unit.

		C. Delegated-Design Submittal: For vibration isolation indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.



		1.4 INFORMATIONAL SUBMITTALS

		A. Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.

		B. Source quality-control reports.

		C. Startup service reports.

		D. Field quality-control reports.

		E. Sample Warranty: For manufacturer's warranty.



		1.5 CLOSEOUT SUBMITTALS

		A. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and maintenance manuals.



		1.6 MAINTENANCE MATERIAL SUBMITTALS

		A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.



		1.7 WARRANTY

		A. Warranty: Manufacturer agrees to repair or replace components of indoor, basic, air-handling units that fail in materials or workmanship within specified warranty period.





		PART 2 -  PRODUCTS

		2.1 PERFORMANCE REQUIREMENTS

		A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

		B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of air-handling units and components.

		C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and Section 7 - "Construction and Startup."

		D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."

		E. Delegated Design: Engage a qualified professional engineer to design vibration isolation, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.

		F. Structural Performance: Unit casing (wall/floor/roof panels and doors) shall be able to withstand up to 1.5 times design static pressure, or 8-inch w.g., whichever is less, and shall not exceed 0.0042 per inch of panel span (L/240).



		2.2 CAPACITIES AND CHARACTERISTICS

		A. Refer to Mechanical Equipment Schedules for additional information.



		2.3 MANUFACTURERS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:



		2.4 UNIT CASINGS

		A. General Fabrication Requirements for Casings;

		B. Double-Wall Construction:

		C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.

		D. Panels and Doors:

		E. Condensate Drain Pans:



		2.5 FAN, DRIVE, AND MOTOR SECTION

		A. Provide a fan array system with the quantity of fans indicated on the equipment schedule.  Fans selected for N-1 operation.

		B. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.

		C. Fans: Centrifugal, galvanized steel; mounted on solid-steel shaft.

		D. Drive, Direct: Factory-mounted, direct drive.

		E. Motors:

		F. Comply with Section 262923 "Variable-Frequency Motor Controllers."

		G. Variable-Frequency Motor Controller: Serving all fans combined in fan array.  Provide two (2) VFDs for redundancy.



		2.6 COIL SECTION

		A. General Requirements for Coil Section:

		B. Preheat Coils:

		C. Cooling Coils:



		2.7 AIR FILTRATION SECTION

		A. Panel Filters (Pre-Filters):

		B. Cartridge Filters (Primary Filters):

		C. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and with a VOC content of 80 g/L or less.

		D. Side-Access Filter Mounting Frames:



		2.8 DAMPERS

		A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed-blade arrangement with zinc-plated steel operating rods rotating in sintered bronze or nylon bearings mounted in a single galvanized-steel frame, and with operating rods connected with a common linkage. Leakage rate shall not exceed 4 cfm/sq. ft. (20 L/s per sq. m) at 1-inch wg (250 Pa) and 8 cfm/sq. ft. (40 L/s per sq. m) at 4-inch wg (1.0 MPa) rated in accordance with AMCA 500D).

		B. Electronic Damper Operators: To be provided as part of specification section 230923 “Direct Digital Control (DDC) System for HVAC.”

		C. Mixing Section: Multiple-blade, air-mixer assembly located immediately downstream of mixing section.

		D. Combination Filter and Mixing Section:



		2.9 TOTAL ENERGY RECOVERY WHEEL SECTION

		A. Total energy recovery wheels shall be provided as indicated on the schedule and drawings. Wheels shall be integral parts of the AHUs and shall be sized per the ventilation requirement of the units. Additional outside air units, or other field assembled and ducted energy recovery devices, are not acceptable. Mixed air units with economizing shall be constructed with internal bypass dampers such that the pressure drop across the wheel does not increase during economizing. External bypass and multiple duct connections are not acceptable.

		B. The air handling unit shall be certified by AHRI to contain a rotary energy recovery wheel certified to ANSI/AHRI Standard 1060 and bears the AHRI 1060 label. Performance characteristics of the energy wheel shall be provided as defined by AHRI 1060 definitions. The energy wheel shall be a total energy wheel, with the sensible and latent effectiveness reported and within 5% of each other. The calculated total net effectiveness of the recovery wheel shall not be less than 70% when the specified ventilation flow rate equals the exhaust flow rate. The energy wheels EATR shall be less than the value indicated in the schedule and drawings. Wheel face velocity and pressure drop shall not exceed performance as defined on schedule. The energy recovery cassette shall be an Underwriters Laboratories (UL) Recognized Component certified for mechanical, electrical, and fire safety in accordance with UL Standard 1812.

		C. The energy recovery component shall incorporate a rotary wheel in an insulated cassette frame complete with seals, drive motor and drive belts. The total energy recovery wheel shall incorporate a desiccant without the use of binders or adhesives, which may plug the desiccant aperture. The adsorbent shall not be applied as a glued-on surface coating and not susceptible to erosion, abrasion, or delamination. Coated segments shall be washable using standard detergent or alkaline-based coil cleaners. The adsorbent shall be selected for its high affinity for water vapor and shall not dissolve or deliquesce in the presence of water or high humidity. The rim shall be continuous rolled stainless steel to form an even concentric circle to prevent leakage around the rim and to minimize wear of components.  All diameter and perimeter seals shall be provided as part of the cassette assembly. Perimeter seals shall be self-adjusting; diameter seals shall be adjustable.

		D. Wheel drive motor shall be provided mounted in the cassette frame.  Wheel drive motor shall be thermally protected and UL Component Recognized. Drive belts shall not require belt tensioner. On units that require drive belt tensioner for the wheel belt/motor assembly, the unit manufacturer shall provide at no additional charge to the customer a visual inspection every four months, and adjustment if necessary, of the recommended belt tension during the unit warranty period. Wheel motors shall be of the voltage, phase, frequency, and Hp indicated on the schedule and drawings.

		E. Wheel bearings shall be permanently sealed and lubricated and have a minimum L-10 life of 400,000 hours.

		F. Access doors shall be provided for the removal of wheel segments. Doors shall be located to allow access to the entire upstream and downstream face of each wheel. Adequate space and access shall be provided for energy wheel motor, bearing and belt removal.

		G. Energy recovery wheels shall be designed with variable effectiveness control, to vary the wheel’s recovery capacity. Variable effective control shall be done by an internal bypass damper provided by the AHU Manufacturer. The wheel’s variable effectiveness control shall have the ability to modulate the total energy recovery ability down to at least 40% of the initial recovery capacity. Variable frequency speed control is not an acceptable method for controlling variable effectiveness.

		H. Control of energy wheels to be part of DDC Control System.

		I. Access doors shall be provided on all air entering and air leaving sides of wheel to allow for wheel maintenance, belt, or motor removal.



		2.10 MARINE LIGHT

		A. Marine lights shall be provided throughout AHUs as indicated on the schedule and plans.  Lights shall be instant-on, light-emitting diode (LED) type to minimize amperage draw and shall produce lumens equivalent to a minimum 75W incandescent bulb (1200 lumens).  LED lighting shall provide instant-on, white light and have a minimum 50,000 hr. life.

		B. Light fixture shall be weather-resistant, enclosed and gasketed to prevent water and dust intrusion.

		C. Fixtures shall be designed for flexible positioning during maintenance and service activities for best possible location providing full light on work surface of interest and not being blocked by technician.

		D. All lights on a unit shall be wired in the factory to a single on-off switch.

		E. Installing contractor shall be responsible for providing 115V supply to the factory-mounted marine light circuit (unless single-point power is specified to be provided by AHU manufacturer).



		2.11 CONVENIENCE OUTLETS

		A. A 15-amp, 115V GFCI convenience outlet shall be provided by the AHU manufacturer.  The outlet shall be separate from the load side of the equipment per NEC requirements.  Installing contractor shall be responsible for providing 115V supply to the factory-mounted GFCI outlet circuit per NEC (even when single-point power is specified to be provided by AHU manufacturer).



		2.12 MATERIALS

		A. Steel:

		B. Galvanized Steel: ASTM A653/A653M.



		2.13 SOURCE QUALITY CONTROL

		A. AHRI 430 Certification: Air-handling units and their components shall be factory tested according to AHRI 430 and shall be listed and labeled by AHRI.

		B. AMCA 300 and AMCA 301, or AHRI 260 Certification: Air-handling unit fan sound ratings shall comply with AMCA 300, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data" and AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data," or with AHRI 260, "Sound Rating of Ducted Air Moving and Conditioning Equipment."

		C. Water Coils: Factory tested to 300 psig (2070 kPa) according to AHRI 410 and ASHRAE 33.





		PART 3 -  EXECUTION

		3.1 EXAMINATION

		A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

		B. Examine casing insulation materials and filter media before air-handling unit installation. Replace with new insulation materials and filter media that are wet, moisture damaged, or mold damaged.

		C. Examine roughing-in for hydronic, and condensate drainage piping systems and electrical services to verify actual locations of connections before installation.

		D. Proceed with installation only after unsatisfactory conditions have been corrected.



		3.2 INSTALLATION

		A. Equipment Mounting:

		B. Arrange installation of units to provide access space around air-handling units for service and maintenance.

		C. Do not operate fan system until filters (temporary or permanent) are in place. Replace temporary filters used during construction and testing with new, clean filters.

		D. Connect duct to air-handling units with flexible connections. Comply with requirements in Section 233300 "Air Duct Accessories."



		3.3 PIPING CONNECTIONS

		A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.

		B. Where installing piping adjacent to air-handling unit, allow for service and maintenance.

		C. Connect piping to air-handling units mounted on vibration isolators with flexible connectors.

		D. Connect condensate drain pans using NPS 1-1/4 (DN 32), ASTM B88, Type M (ASTM B88M, Type C) copper tubing. Extend to nearest equipment or floor drain. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.

		E. Hot- and Chilled-Water Piping: Comply with applicable requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties." Install shutoff valve and union or flange at each coil supply connection. Install balancing valve and union or flange at each coil return connection.



		3.4 ELECTRICAL CONNECTIONS

		A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."

		B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."

		C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.

		D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.



		3.5 CONTROL CONNECTIONS

		A. Install control and electrical power wiring to field-mounted control devices.

		B. Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."



		3.6 STARTUP SERVICE

		A. Engage a factory-authorized service representative to perform startup service.

		B. Starting procedures for air-handling units include the following:



		3.7 ADJUSTING

		A. Adjust damper linkages for proper damper operation.

		B. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" for air-handling system testing, adjusting, and balancing.

		C. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.



		3.8 CLEANING

		A. After completing system installation and testing, adjusting, and balancing of air-handling unit and air-distribution systems, and after completing startup service, clean air-handling units internally to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets, dampers, coils, and filter housings, and install new, clean filters.



		3.9 FIELD QUALITY CONTROL

		A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

		B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.

		C. Perform the following tests and inspections with the assistance of a factory-authorized service representative:

		D. Air-handling unit and components will be considered defective if unit or components do not pass tests and inspections.

		E. Prepare test and inspection reports.



		3.10 DEMONSTRATION

		A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain air-handling units.
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SECTION 237433 - DEDICATED OUTDOOR-AIR UNITS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section includes factory-packaged units capable of supplying up to 100 percent outdoor air 


and providing cooling and heating. 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. Include rated capacities, operating characteristics, and 


furnished specialties and accessories. 


B. Shop Drawings: 


1. Include plans, elevations, sections, and attachment details. 


2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 


clearances, method of field assembly, components, and location and size of each field 


connection. 


3. Prepare the following by or under the supervision of a qualified professional engineer: 


a. Mounting Details: For securing and flashing roof curb to roof structure. Indicate 


coordinating requirements with roof membrane system. 


b. Include diagrams for power, signal, and control wiring. 


1.4 INFORMATIONAL SUBMITTALS 


A. Coordination Drawings: Roof-curb mounting details, drawn to scale, on which the following 


items are shown and coordinated with each other, using input from installers of the items 


involved: 


1. Size and location of unit-mounted rails and anchor points and methods for anchoring 


units to roof curb. 


2. Required roof penetrations for ducts, pipes, and electrical raceways, including size and 


location of each penetration. 


B. Startup service reports. 
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C. Sample Warranty: For special warranty. 


1.5 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For units to include in emergency, operation, and 


maintenance manuals. 


1.6 MAINTENANCE MATERIAL SUBMITTALS 


A. Furnish extra materials that match products installed and that are packaged with protective 


covering for storage and identified with labels describing contents. 


1. Fan Belts: One set[s] for each belt-driven fan. 


2. Filters: One set[s] for each unit. 


1.7 WARRANTY 


A. Special Warranty: Manufacturer agrees to replace components of units that fail in materials or 


workmanship within specified warranty period. 


1. Warranty Period for Compressors: Five years from date of Substantial Completion. 


2. Warranty Period for Heat Exchangers: Five years from date of Substantial Completion. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 


following: 


1. AAON. 


2. Addison. 


3. Carrier 


4. Daikin. 


5. Engineered Air. 


6. Johnson Controls, Inc. 


7. REZNOR, a brand of Nortek Global HVAC. 


8. Trane. 


9. I-AIRE. 


10. Valent. 


11. Rupp Air. 
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2.2 PERFORMANCE REQUIREMENTS 


A. General Fabrication Requirements: Comply with requirements in ASHRAE 62.1, Section 5 - 


"Systems and Equipment," and Section 7 - "Construction and System Start-up." 


B. Cabinet Thermal Performance: 


1. Maximum Overall U-Value: Comply with requirements in ASHRAE/IESNA 90.1. 


2. Include effects of metal-to-metal contact and thermal bridges in the calculations. 


C. Cabinet Surface Condensation: 


1. Cabinet shall have additional insulation and vapor seals if required to prevent 


condensation on the interior and exterior of the cabinet. 


2. Portions of cabinet located downstream from the cooling coil shall have a thermal break 


at each thermal bridge between the exterior and interior casing to prevent 


condensation from occurring on the interior and exterior surfaces. The thermal break 


shall not compromise the structural integrity of the cabinet. 


D. Electrical components, devices, and accessories: Listed and labeled as defined in NFPA 70, by a 


qualified testing agency, and marked for intended location and application. 


E. Capacities and Characteristics: See schedule on drawings. 


2.3 CABINET 


A. Construction: Double wall. 


B. Exterior Casing Material: Galvanized steel with paint finish. 


C. Interior Casing Material: Galvanized steel. 


D. Lifting and Handling Provisions: Factory-installed shipping skids and lifting lugs. 


E. Base Rails: Galvanized-steel rails for mounting on roof curb or pad as indicated. 


F. Access for Inspection, Cleaning, and Maintenance: Comply with requirements in ASHRAE 62.1. 


1. Service Doors: Hinged access doors with gaskets. Material and construction of doors 


shall match material and construction of cabinet in which doors are installed. 


G. Configuration: Horizontal unit with horizontal discharge for concrete-base installation. 


H. Floor: Reinforced, metal surface; reinforced to limit deflection when walked on by service 


personnel. Insulation shall be below metal walking surface. 


I. Cabinet Insulation: 
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1. Type: Fibrous-glass duct lining complying with ASTM C 1071, Type II or flexible 


elastomeric insulation complying with ASTM C 534, Type II, sheet materials. 


2. Rating: R-13. 


3. Thickness: 2 inches (50 mm). 


4. Insulation Adhesive: Comply with ASTM C 916, Type I. 


5. Mechanical Fasteners: Suitable for adhesive, mechanical, or welding attachment to 


casing without damaging liner and without causing air leakage when applied as 


recommended by manufacturer. 


J. Condensate Drain Pans: 


1. Shape: Rectangular, with 1 percent slope in at least two planes to direct water toward 


drain connection. 


2. Size: Large enough to collect condensate from cooling coils including coil piping 


connections, coil headers, and return bends. 


a. Depth: A minimum of 2 inches (50 mm) deep. 


3. Configuration: Single wall. 


4. Material: Stainless-steel sheet. 


5. Drain Connection: 


a. Located on one end of pan, at lowest point of pan. 


b. Terminated with threaded nipple. 


c. Minimum Connection Size: NPS 1 (DN 25). 


6. Units with stacked coils shall have an intermediate drain pan to collect condensate from 


top coil. 


K. Surfaces in Contact with Airstream: Comply with requirements in ASHRAE 62.1 for resistance 


to mold and erosion. 


L. Roof Curb: Full-perimeter curb of sheet metal, minimum 18 inches above the top of the roof 


insulation, with wood nailer, neoprene sealing strip, and welded Z-bar flashing. 


1. Comply with requirements in "The NRCA Roofing Manual." 


2.4 SUPPLY FAN 


A. Fan shall be high efficiency, centrifugal fan with backward curved impeller. 


B. Motors: 


1. Comply with NEMA designation, temperature rating, service factor, and efficiency 


requirements for motors specified in Section 230513 "Common Motor Requirements for 


HVAC Equipment." 


C. Mounting: Fan wheel, motor, and drives shall be mounted to fan casing with spring isolators. 







SULLIVAN COUNTY SHERIFF’S OFFICE AND  2063-1048-90 


CORRECTIONAL FACILITY 


 


DEDICATED OUTDOOR-AIR UNITS 237433 - 5 


2.5 COOLING COILS 


A. Capacity Ratings: Comply with ASHRAE 33 and ARI 410 and coil bearing the ARI label. 


B. Coil Casing Material: Manufacturer's standard material. 


C. Tube Material: Copper. 


D. Tube Header Material: Manufacturer's standard material. 


E. Fin Material: Aluminum. 


F. Fin and Tube Joints: Mechanical bond. 


G. Leak Test: Coils shall be leak tested with air underwater. 


H. Refrigerant Coil Capacity Reduction: Circuit coils for face control. 


I. Refrigerant Coil Suction and Distributor Header Materials: Seamless copper tube with brazed 


joints. 


J. Coating: Corrosion-resistant coating after assembly. 


2.6 REFRIGERATION SYSTEM 


A. Comply with requirements in ASHRAE 15, "Safety Standard for Refrigeration Systems." 


B. Refrigerant Charge: Factory charged with refrigerant and filled with oil. 


C. Compressors: Scroll compressors with integral vibration isolators, internal overcurrent and 


overtemperature protection, internal pressure relief, and crankcase heater. 


D. Refrigerant: R-410A. 


1. Classified as Safety Group A1 according to ASHRAE 34. 


2. Provide unit with operating charge of refrigerant. 


E. Refrigeration System Specialties: 


1. Expansion valve with replaceable thermostatic element. 


2. Refrigerant dryer. 


3. High-pressure switch. 


4. Low-pressure switch. 


5. Thermostat for coil freeze-up protection during low ambient temperature operation or 


loss of air. 


6. Brass service valves installed in discharge and liquid lines. 


F. Capacity Control: 
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1. Hot-gas bypass refrigerant control for capacity control with continuous dehumidification 


on a single compressor. 


G. Refrigerant condenser coils: 


1. Capacity Ratings: Complying with ASHRAE 33 and ARI 410 and coil bearing the ARI label. 


2. Tube Material: Copper. 


3. Fin Material: Aluminum. 


4. Fin and Tube Joint: Mechanical bond. 


5. Leak Test: Coils shall be leak tested with air underwater. 


6. Coating: Corrosion-resistant coating after assembly. 


H. Condenser Fan Assembly: 


1. Fans: Direct-drive propeller type with statically and dynamically balanced fan blades. 


2. Fan Motors: 


a. Comply with NEMA designation, temperature rating, service factor, and efficiency 


requirements for motors specified in Section 230513 "Common Motor 


Requirements for HVAC Equipment." 


b. Motor Enclosure: Totally enclosed non-ventilating (TENV) or totally enclosed air 


over (TEAO) enclosure. 


c. Enclosure Materials: Cast iron. 


d. Motor Bearings: Permanently lubricated bearings. 


3. Fan Safety Guards: Steel with corrosion-resistant coating. 


I. Safety Controls: 


1. Compressor motor and condenser coil fan motor low ambient lockout. 


2. Overcurrent protection for compressor motor. 


2.7 INDIRECT-FIRED GAS FURNACE HEATING 


A. Furnace Assembly: 


1. Factory assembled, piped, and wired. 


2. Comply with requirements in NFPA 54, "National Fuel Gas Code," and ANSI Z21.47, 


"Gas-Fired Central Furnaces." 


3. AGA Approval: Designed and certified by and bearing label of AGA. 


B. Burners: 


1. Heat-Exchanger Material: Aluminized steel with stainless-steel inserts with a minimum 


thermal efficiency of 80 percent. 


2. Fuel: Natural gas. 


3. Ignition: Electronically controlled electric spark with flame sensor. 
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C. Heat-Exchanger Drain Pan Material: Stainless steel. 


D. Venting: Power vent with integral, motorized centrifugal fan interlocked with gas valve. 


E. Safety Controls: 


1. Gas Control Valve: Single stage. 


2. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing 


pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff. 


2.8 OUTDOOR-AIR INTAKE HOOD 


A. Type: Manufacturer's standard hood or louver. 


B. Materials: Match cabinet. 


C. Bird Screen: Comply with requirements in ASHRAE 62.1. 


D. Configuration: Designed to inhibit wind-driven rain and snow from entering unit. 


2.9 FILTERS 


A. Disposable Panel Filters: 


1. Comply with NFPA 90A. 


2. Factory-fabricated, viscous-coated, flat-panel type. 


3. Thickness: 2 inches (50 mm). 


4. Minimum Arrestance: 80, according to ASHRAE 52.1. 


5. Minimum MERV: 8, according to ASHRAE 52.2. 


6. Media: Interlaced glass fibers sprayed with nonflammable adhesive and antimicrobial 


agent. 


B. Mounting Frames: 


1. Panel filters arranged for flat or angular orientation, with access doors on both sides of 


unit. Filters shall be removable from one side or from access plenum. 


2. Extended surface filters arranged for flat orientation, removable from access plenum. 


3. Galvanized or stainless steel with gaskets and fasteners, suitable for bolting together 


into built-up filter banks. 


2.10 ELECTRICAL POWER CONNECTIONS 


A. General Electrical Power Connection Requirements: Factory-installed and -wired switches, 


motor controllers, transformers, and other necessary electrical devices shall provide a single-


point field power connection to unit. 
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B. Enclosure: NEMA 250, Type 3R, mounted in unit with hinged access door in unit cabinet having 


a lock and key. 


C. Wiring: Numbered and color-coded to match wiring diagram. 


D. Wiring Location: Install factory wiring outside an enclosure in a raceway. 


E. Factory Wiring: Branch power circuit to each motor and to controls with one of the following 


disconnecting means: 


1. NEMA KS 1, heavy-duty, nonfusible switch. 


F. Factory-Mounted, Overcurrent-Protection Service: For each motor. 


G. Transformer: Factory mounted with primary and secondary fuses and sized with enough 


capacity to operate electrical load plus spare capacity. 


H. Controls: Factory wire unit-mounted controls where indicated. 


I. Lights: Not required. 


J. Receptacle: Factory wire unit-mounted, ground fault interrupt (GFI) duplex receptacle. 


K. Control Relays: Auxiliary and adjustable time-delay relays. 


2.11 CONTROLS 


A. Control Wiring: Factory wire connection for controls' power supply. 


B. Control Devices: Sensors, transmitters, relays, switches, detectors, operators, actuators, and 


valves shall be manufacturer's standard items to accomplish indicated control functions. 


C. Unit-Mounted Status Panel: 


1. Cooling/Off/Heating Controls: Control operational mode. 


2. Damper Position: Indicate position of outdoor-air dampers in terms of percentage of 


outdoor air. 


3. Status Lights: 


a. Filter dirty. 


b. Fan operating. 


c. Cooling operating. 


d. Heating operating. 


e. Smoke alarm. 


f. General alarm. 


4. Digital Numeric Display: 


a. (Not used) 
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b. Supply airflow. 


c. Outdoor dry-bulb temperature. 


d. Outdoor dew point temperature. 


e. Space temperature. 


f. Supply temperature. 


g. Space relative humidity. 


h. Space carbon dioxide level. 


D. Control Dampers: 


1. Damper Location: Factory installed inside unit for ease of blade axle and bushing 


service. Arrange dampers located in a mixing box to achieve convergent airflow to 


minimize stratification. 


2. Damper Leakage: Comply with requirements in AMCA 500-D. Leakage shall not exceed 


6.5 cfm per sq. ft. (33 L/s per sq. m) at a static-pressure differential of 4.0 inches water 


column (1000 Pa) when a torque of 5 inch pounds per sq. ft. (30.1 Newton meters per 


sq. m) is applied to the damper jackshaft. 


3. Damper Rating: Rated for close-off pressure equal to the fan shutoff pressure. 


4. Damper Label: Bear the AMCA seal for both air leakage and performance. 


5. Blade Configuration: Unless otherwise indicated, use parallel blade configuration for 


two-position control and equipment isolation service and use modulating control when 


mixing two airstreams. For other applications, use an opposed-blade configuration. 


6. Damper Frame Material: Extruded aluminum. 


7. Blade Type: Single-thickness metal reinforced with multiple V-grooves. 


8. Blade Material: Galvanized steel. 


9. Maximum Blade Width: 6 inches (150 mm). 


10. Maximum Blade Length: 48 inches (1200 mm). 


11. Blade Seals: Replaceable, continuous perimeter vinyl seals and jambs with stainless-


steel compression-type seals. 


12. Bearings: Thrust bearings for vertical blade axles. 


E. Damper Operators: 


1. Factory-installed electric operator for each damper assembly with one operator for each 


damper assembly mounted to the damper frame. 


2. Operator capable of shutoff against fan pressure and able to operate the damper with 


sufficient reserve power to achieve smooth modulating action and proper speed of 


response at the velocity and pressure conditions to which the damper is subjected. 


3. Maximum Operating Time: Open or close damper 90 degrees in 60 seconds. 


4. Adjustable Stops: For both maximum and minimum positions. 


5. Position Indicator and Graduated Scale: Factory installed on each actuator with words 


"OPEN" and "CLOSED," or similar identification, at travel limits. 


6. Spring-return operator to fail-safe; either closed or open as required by application. 


7. Operator Type: Direct coupled, designed for minimum 60,000 full-stroke cycles at rated 


torque. 


8. Position feedback Signal: For remote monitoring of damper position. 


9. Coupling: V-bolt and V-shaped, toothed cradle. 


10. Circuitry: Electronic overload or digital rotation-sensing circuitry. 
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F. Refrigeration System Controls: 


1. Unit-mounted enthalpy controller shall lock out refrigerant system when outdoor-air 


enthalpy is less than 28 Btu/lb (65 kJ/kg) of dry air or outdoor-air temperature is less 


than 60 deg F (15 deg C). 


2. Relative-humidity sensor energizes dehumidifier operation when relative humidity is 


more than 50 percent. 


G. Furnace Controls: 


1. Wall-mounted, space-temperature sensor with temperature adjustment to modulate 


gas furnace burner to maintain space temperature. 


H. Damper Controls: Space pressure sensor modulates outdoor- and return-air dampers to 


maintain a positive pressure in space at a minimum of 0.05 inch wg (12.4 Pa) with respect to 


outdoor reference. 


I. Integral Smoke Alarm: Smoke detector installed in return air. 


J. Interface with DDC System for HVAC: Factory-installed hardware and software to enable the 


DDC system for HVAC to monitor, control, and display unit status and alarms. 


1. Hardwired Points: 


a. Monitoring: On-off status, common trouble alarm. 


b. Control: On-off operation, space temperature set-point adjustment. 


2. ASHRAE 135 (BACnet) communication interface with the DDC system for HVAC shall 


enable the DDC system for HVAC operator to remotely control and monitor the unit 


from an operator workstation. Control features and monitoring points displayed locally 


at unit control panel shall be available through the DDC system for HVAC. 


2.12 ACCESSORIES 


A. Duplex Receptacle: Factory mounted in unit supply-fan section [and refrigeration section], 


with 20 amp 120 V GFI duplex receptacle and weatherproof cover. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine substrates, areas, and conditions, with Installer present, for compliance with 


requirements for installation tolerances and other conditions affecting performance of the 


Work. 


B. Examine roughing-in for piping, ducts, and electrical systems to verify actual locations of 


connections before equipment installation. 
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C. Examine roof curbs and equipment supports for suitable conditions where units will be 


installed. 


D. Proceed with installation only after unsatisfactory conditions have been corrected. 


3.2 INSTALLATION 


A. Comply with manufacturer's rigging and installation instructions for unloading units and 


moving to final locations. 


A. Secure units to upper curb rail, and secure curb base to concrete with anchor bolts. Coordinate 


sizes and locations of curbs with actual equipment provided. 


B. Equipment Mounting: 


1. Comply with requirements for vibration isolation devices specified in Section 230548.13 


"Vibration Controls for HVAC." 


C. Install wall- and duct-mounted sensors furnished by manufacturer for field installation. Install 


control wiring and make final connections to control devices and unit control panel. 


D. Comply with requirements for gas-fired furnace installation in NFPA 54, "National Fuel Gas 


Code." 


E. Install separate devices furnished by manufacturer and not factory installed. 


F. Install new filters at completion of equipment installation and before testing, adjusting, and 


balancing. 


G. Install drain pipes from unit drain pans to sanitary drain. 


1. Drain Piping: Drawn-temper copper water tubing complying with ASTM B 88, Type L 


(ASTM B 88M, Type B), with soldered joints. 


2. Drain Piping: Schedule 40 PVC pipe complying with ASTM D 1785, with solvent-welded 


fittings. 


3. Pipe Size: Same size as condensate drain pan connection. 


3.3 CONNECTIONS 


A. Where installing piping adjacent to units, allow space for service and maintenance. 


B. Gas Piping Connections: 


1. Comply with requirements in  Division 22 "Facility Natural-Gas Piping." 


2. Connect gas piping to furnace, full size of gas train inlet, and connect with 


union, pressure regulator, and shutoff valve with sufficient clearance for burner removal 


and service. 


3. Install AGA-approved flexible connectors. 
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C. Duct Connections: 


1. Comply with requirements in Section 233113 "Metal Ducts." 


2. Drawings indicate the general arrangement of ducts. 


3. Connect ducts to units with flexible duct connectors. Comply with requirements for 


flexible duct connectors in Section 233300 "Air Duct Accessories." 


D. Electrical Connections: Comply with requirements for power wiring, switches, and motor 


controls in electrical Sections. 


1. Install electrical devices furnished by unit manufacturer but not factory mounted. 


3.4 STARTUP SERVICE 


A. Engage a factory-authorized service representative to perform startup service. 


1. Complete installation and startup checks according to manufacturer's written 


instructions. 


2. Inspect units for visible damage to furnace combustion chamber. 


3. Perform the following operations for both minimum and maximum firing and adjust 


burner for peak efficiency: 


a. Measure gas pressure at manifold. 


b. Measure combustion-air temperature at inlet to combustion chamber. 


c. Measure flue-gas temperature at furnace discharge. 


d. Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and 


oxygen concentration. 


e. Measure supply-air temperature and volume when burner is at maximum firing 


rate and when burner is off. Calculate useful heat to supply air. 


4. Verify operation of remote panel including pilot-light operation and failure modes. 


Inspect the following: 


a. High-limit heat exchanger. 


b. Alarms. 


5. Inspect units for visible damage to refrigerant compressor, condenser and evaporator 


coils, and fans. 


6. Start refrigeration system when outdoor-air temperature is within normal operating 


limits and measure and record the following: 


a. Cooling coil leaving-air, dry- and wet-bulb temperatures. 


b. Cooling coil entering-air, dry- and wet-bulb temperatures. 


c. Condenser coil entering-air dry-bulb temperature. 


d. Condenser coil leaving-air dry-bulb temperature. 


7. Simulate maximum cooling demand and inspect the following: 
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a. Compressor refrigerant suction and hot-gas pressures. 


b. Short-circuiting of air through outside coil or from outside coil to outdoor-air 


intake. 


8. Inspect casing insulation for integrity, moisture content, and adhesion. 


9. Verify that clearances have been provided for servicing. 


10. Verify that controls are connected and operable. 


11. Verify that filters are installed. 


12. Clean coils and inspect for construction debris. 


13. Clean furnace flue and inspect for construction debris. 


14. Inspect operation of power vents. 


15. Purge gas line. 


16. Inspect and adjust vibration isolators and seismic restraints. 


17. Verify bearing lubrication. 


18. Clean fans and inspect fan-wheel rotation for movement in correct direction without 


vibration and binding. 


19. Adjust fan belts to proper alignment and tension. 


20. Start unit. 


21. Inspect and record performance of interlocks and protective devices including response 


to smoke detectors by fan controls and fire alarm. 


22. Operate unit for run-in period. 


23. Calibrate controls. 


24. Adjust and inspect high-temperature limits. 


25. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers. 


26. Verify operational sequence of controls. 


27. Measure and record the following airflows. Plot fan volumes on fan curve. 


a. Supply-air volume. 


b. Return-air flow. 


c. Outdoor-air flow. 


B. After startup, change filters, verify bearing lubrication, and adjust belt tension. 


C. Remove and replace components that do not properly operate and repeat startup procedures 


as specified above. 


D. Prepare written report of the results of startup services. 


3.5 ADJUSTING 


A. Adjust initial temperature and humidity set points. 


B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 


C. Occupancy Adjustments: When requested within 12 months from date of Substantial 


Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. 


Provide up to two visits to Project during other-than-normal occupancy hours for this purpose. 
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3.6 DEMONSTRATION 


A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 


adjust, operate, and maintain units. 


END OF SECTION 237433 
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SECTION 238129 - VARIABLE-REFRIGERANT-FLOW HVAC SYSTEMS


PART 1 - GENERAL


1.1 RELATED DOCUMENTS


A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.


1.2 SUMMARY


A. Section includes complete VRF HVAC system(s) including, but not limited to, delegated design and the following 
components to make a complete operating system(s) according to requirements indicated:


1. Indoor, exposed, wall-mounted units.
2. Indoor, recessed, ceiling-mounted units.
3. Indoor, suspended, ceiling-mounted units.
4. Indoor, energy recovery ventilator.
5. Outdoor, air-source heat recovery units.
6. Heat recovery control units.
7. System controls.
8. System refrigerant and oil.
9. System condensate drain piping.
10. System refrigerant piping.
11. Metal hangers and supports.
12. Metal framing systems.
13. Fastener systems.
14. Equipment stands.
15. Miscellaneous support materials.
16. Piping and tubing insulation.
17. System control cable and raceways.


B. Piping, accessories, controls, and any other appurtenances are to be provided as recommended by manufacturer.  
Contractor responsible for any changes required by manufacturer different from basis-of-design system.


1.3 DEFINITIONS


A. Air-Conditioning System Operation: System capable of operation with all zones in cooling only.
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B. Heat-Pump System Operation: System capable of operation with all zones in either heating or cooling, but not with 
simultaneous heating and cooling zones that transfer heat between zones.


C. Heat Recovery System Operation: System capable of operation with simultaneous heating and cooling zones that 
transfer heat between zones.


D. HRCU: Heat Recovery Control Unit. HRCUs are used in heat recovery VRF HVAC systems to manage and control 
refrigerant between indoor units to provide simultaneous heating and cooling zones. "Heat Recovery Control Unit" is 
the term used by ASHRAE for what different manufacturers term as branch circuit controller, branch selector box, 
changeover box, flow selector unit, mode change unit, and other such terms.


E. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, 
signaling power-limited circuits.


F. Plenum: A space forming part of the air distribution system to which one or more air ducts are connected. An air duct is 
a passageway, other than a plenum, for transporting air to or from heating, ventilating, or air-conditioning equipment.


G. Three-Pipe System Design: One high pressure refrigerant vapor line, one low pressure refrigerant vapor line, and one 
refrigerant liquid line connect a single outdoor unit or multiple manifold outdoor units in a single system to associated 
system HRCUs. One liquid line and refrigerant vapor line connect HRCUs to associated indoor units.


H. Two-Pipe System Design: One refrigerant vapor line and one refrigerant liquid line connect a single outdoor unit or 
multiple manifold outdoor units in a single system to associated system HRCUs. One refrigerant liquid line and 
refrigerant vapor line connect HRCUs to associated indoor units. HRCUs used in two pipe systems act as an intermediate 
heat exchanger and include diverting valves and gas/liquid separators to move high and low pressure refrigerant 
between indoor units.


I. VRF: Variable refrigerant flow.


1.4 PREINSTALLATION MEETINGS


A. Preinstallation Conference: Conduct conference at Project site.


1.5 ACTION SUBMITTALS


A. Product Data: For each type of product.


1. Include construction details, material descriptions, dimensions of individual components and profiles, and 
finishes for indoor and outdoor units and for HRCUs.


2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and 
accessories.
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3. Include operating performance at design conditions and at extreme maximum and minimum outdoor ambient 
conditions.


4. Include description of system controllers, dimensions, features, control interfaces and connections, power 
requirements, and connections.


5. Include system operating sequence of operation in narrative form for each unique indoor- and outdoor-unit  
and HRCU control.


6. Include description of control software features.
7. Include total refrigerant required and a comprehensive breakdown of refrigerant required by each system 


installed.
8. Include refrigerant type and data sheets showing compliance with requirements indicated.
9. For system design software.
10. Indicate location and type of service access.


B. Shop Drawings: For VRF HVAC systems.


1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of 
field assembly, components, and location and size of each field connection.


2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to 
supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.


3. Include diagrams and details of refrigerant piping and tubing showing installation requirements for 
manufacturer-furnished divided flow fittings.


4. Include diagrams for power, signal, and control wiring.


1.6 INFORMATIONAL SUBMITTALS


A. Coordination Drawings: Plans, elevations, sections, and details, drawn to scale, on which the following items are shown 
and coordinated with each other, using input from installers of the items involved:


1. Suspended ceiling components.
2. Structural floors, roofs and associated members to which equipment, piping, cables, and conduit will be 


attached.
3. Size and location of initial access modules for acoustical tile.
4. Wall-mounted controllers located in finished space showing relationship to light switches, fire-alarm devices, 


and other installed devices.
5. Size and location of access doors and panels installed behind walls and inaccessible ceilings for products 


installed behind walls and requiring access.


B. Qualification Data:


1. For Installer: Certificate from VRF HVAC system manufacturer certifying that Installer has successfully 
completed prerequisite training administered by manufacturer for 
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proper installation of systems, including but not limited to, equipment, piping, controls, and accessories 
indicated and furnished for installation.


a. Retain copies of Installer certificates on-site and make available on request.


2. For VRF HVAC system manufacturer.
3. For VRF HVAC system provider.


C. Product Test Reports: Where tests are required, for each product, for tests performed by a qualified testing agency.


D. Source quality-control reports.


E. Field quality-control reports.


F. Sample Warranties: For manufacturer's warranties.


1.7 CLOSEOUT SUBMITTALS


A. Operation and Maintenance Data: For VRF HVAC systems to include in emergency, operation, and maintenance 
manuals.


B. Software and Firmware Operational Documentation:


1. Software operating and upgrade manuals.
2. Program Software Backup: On CD or DVD, USB media, or approved cloud storage platform, complete with data 


files.
3. Device address list.
4. Printout of software application and graphic screens.


1.8 MAINTENANCE MATERIAL SUBMITTALS


A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and 
identified with labels describing contents.


1. Filters: 


a. One set(s) for each unit with replaceable filters.
2. Controllers for Indoor Units:  One for each unique controller type installed.


1.9 QUALITY ASSURANCE


A. Manufacturer Qualifications:


1. Nationally recognized manufacturer of VRF HVAC systems and products.
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2. Shipped VRF HVAC systems with similar requirements to those indicated for a continuous period of five years 
within time of bid.


3. VRF HVAC systems and products that have been successfully tested and in use on at least five completed 
projects.


4. Having complete published catalog literature, installation, and operation and maintenance manuals for all 
products intended for use.


5. Having full-time in-house employees for the following:


a. Product research and development.
b. Product and application engineering.
c. Product manufacturing, testing, and quality control.
d. Technical support for system installation training, startup, commissioning, and troubleshooting of 


installations.
e. Owner training.


B. Factory-Authorized Service Representative Qualifications:


1. Authorized representative of, and trained by, VRF HVAC system manufacturer.
2. In-place facility located within 200 miles of Project.
3. Demonstrated past experience with products being installed for period within three consecutive years before 


time of bid.
4. Demonstrated past experience on five projects of similar complexity, scope, and value.


a. Each person assigned to Project shall have demonstrated past experience.


5. Staffing resources of competent and experienced full-time employees that are assigned to execute work 
according to schedule.


6. Service and maintenance staff assigned to support Project during warranty period.
7. Product parts inventory to support ongoing system operation for a period of not less than five years after 


Substantial Completion.
8. VRF HVAC system manufacturer's backing to take over execution of Work if necessary to comply with 


requirements indicated. Include Project-specific written letter, signed by manufacturer's corporate officer, if 
requested.


C. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by VRF HVAC 
system manufacturer.


1. Each employee shall be certified by manufacturer for proper installation of systems, including, but not limited 
to, equipment, piping, controls, and accessories indicated and furnished for installation.


2. Installer certification shall be valid and current for duration of Project.
3. Retain copies of Installer certificates on-site and make available on request.
4. Each person assigned to Project shall have demonstrated past experience.


a. Demonstrated past experience with products being installed for period within three consecutive years 
before time of bid.
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D. ISO Compliance: System equipment and components furnished by VRF HVAC system manufacturer shall be 
manufactured in an ISO 9001 and ISO 14001 facility.


1.10 DELIVERY, STORAGE, AND HANDLING


A. Deliver and store products in a clean and dry place.


B. Comply with manufacturer's written rigging and installation instructions for unloading and moving to final installed 
location.


C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install damaged products.


D. Protect products from weather, dirt, dust, water, construction debris, and physical damage.


1. Retain factory-applied coverings on equipment to protect finishes during construction and remove just prior to 
operating unit.


2. Cover unit openings before installation to prevent dirt and dust from entering inside of units. If required to 
remover coverings during unit installation, reapply coverings over openings after unit installation and remove 
just prior to operating unit.


E. Replace installed products damaged during construction.


1.11 WARRANTY


A. Manufacturer's Warranty: Manufacturer agrees to repair or replace equipment and components that fail(s) in materials 
or workmanship within specified warranty period.


1. Failures include, but are not limited to, the following:


a. Structural failures.
b. Faulty operation.
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.


2. Warranty Period:


a. For Compressor:  Five year(s) from date of Substantial Completion.
b. For Parts, Including Controls:  Five year(s) from date of Substantial Completion.
c. For Labor:  Five year(s) from date of Substantial Completion.
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PART 2 - PRODUCTS


2.1 MANUFACTURERS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:


1. Daikin AC (Americas), Inc.
2. Fujitsu
3. Johnson Controls, Inc.
4. LG Electronics USA, Inc.; LG Electronics Inc.
5. Mitsubishi Electric & Electronics USA, Inc.
6. Samsung HVAC.
7. Trane Company (The).
8. Carrier.
9. Auragreen (Energy Recovery Ventilator only)


B. Source Limitations: Obtain products from single source from single manufacturer including, but not limited to, the 
following:


1. Indoor and outdoor units, including accessories.
2. Controls and software.
3. HRCUs.
4. Refrigerant isolation valves.
5. Specialty refrigerant pipe fittings.


2.2 SYSTEM DESCRIPTION


A. Direct-expansion (DX) VRF HVAC system(s) with variable capacity in response to varying cooling and heating loads. 
System shall consist of multiple indoor units, HRCUs, outdoor unit(s), piping, controls, and electrical power to make 
complete operating system(s) complying with requirements indicated.


1. Two-pipe system design.
2. System(s) operation, heat recovery as indicated on Drawings.
3. Each system with one refrigerant circuit shared by all indoor units connected to system.


B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and application.


C. AHRI Compliance: System and equipment performance certified according to AHRI 1230 and products listed in AHRI 
directory.


D. ASHRAE Compliance:


1. ASHRAE 15: For safety code for mechanical refrigeration.



http://www.specagent.com/Lookup?ulid=13209

http://www.specagent.com/Lookup?uid=123457165910

http://www.specagent.com/Lookup?uid=123457165908

http://www.specagent.com/Lookup?uid=123457165911

http://www.specagent.com/Lookup?uid=123457165912

http://www.specagent.com/Lookup?uid=123457165915

http://www.specagent.com/Lookup?uid=123457165913
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2. ASHRAE 62.1: For indoor air quality.
3. ASHRAE 135: For control network protocol with remote communication.
4. ASHRAE/IES 90.1 Compliance: For system and component energy efficiency.


E. UL Compliance: Comply with UL 1995.


2.3 PERFORMANCE REQUIREMENTS


A. Service Access:


1. Provide and document service access requirements.
2. Locate equipment, system isolation valves, and other system components that require service and inspection in 


easily accessible locations. Avoid locations that are difficult to access if possible.
3. Where serviceable components are installed behind walls and above inaccessible ceilings, provide finished 


assembly with access doors or panels to gain access. Properly size the openings to allow for service, removal, 
and replacement.


4. If less than full and unrestricted access is provided, locate components within an 18-inch (450-mm) reach of the 
finished assembly.


5. Where ladder access is required to service elevated components, provide an installation that provides for 
sufficient access within ladder manufacturer's written instructions for use.


6. Comply with OSHA regulations.


B. System Design and Installation Requirements:


1. Design and install systems indicated according to manufacturer's recommendations and written instructions.
2. Where manufacturer's requirements differ from requirements indicated, contact Architect for direction. The 


most stringent requirements should apply unless otherwise directed in writing by Architect.


C. System Adaptability to Future Changes: Arrange and size system refrigerant piping to accommodate future changes to 
system without having to resize and replace existing refrigerant piping.


D. Isolation of Equipment: Provide isolation valves to isolate each HRCU, indoor unit and outdoor unit for service, removal, 
and replacement without interrupting system operation.


E. System Capacity Ratio: The sum of connected capacity of all indoor units shall be within the following range of outdoor-
unit rated capacity:
1. Range acceptable to manufacturer.


F. System Turndown: Stable operation down to 20 percent of outdoor-unit capacity.


G. System Auto Refrigerant Charge: Each system shall have an automatic refrigerant charge function to ensure the proper 
amount of refrigerant is installed in system.
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H. Outdoor Conditions:


1. Suitable for outdoor ambient conditions encountered.


a. Design equipment and supports to withstand wind loads of governing code.


2. Maximum System Operating Outdoor Temperature:  See Drawings.
3. Minimum System Operating Outdoor Temperature:  See Drawings.


I. Sound Performance: Sound levels generated by operating HVAC equipment shall be within requirements indicated.


1. Indoor:  Within design guidelines of "2015 ASHRAE HANDBOOK- HVAC Applications."
2. Outdoor:  Within ordinance of governing authorities.


J. Thermal Movements: Allow for controlled thermal movements from ambient, surface, and system temperature 
changes.


K. Capacities and Characteristics: As indicated on Drawings.


2.4 INDOOR, EXPOSED, WALL-MOUNTED UNITS


A. Description: Factory-assembled[ and -tested] complete unit with components, piping, wiring, and controls required for 
mating to piping, power, and controls field connections.


B. Cabinet:


1. Material: Painted steel, or coated steel frame covered by a plastic cabinet, with an architectural acceptable 
finish suitable for tenant occupancy on exposed surfaces.


2. Insulation: Manufacturer's standard internal insulation[, complying with ASHRAE 62.1,] to provide thermal 
resistance and prevent condensation.


3. Mounting: Manufacturer-designed provisions for field installation.
4. Internal Access: Removable panels of adequate size for field access to internal components for inspection, 


cleaning, service, and replacement.


C. DX Coil Assembly:


1. Coil Casing: Aluminum, galvanized, or stainless steel.
2. Coil Fins: Aluminum, mechanically bonded to tubes, with arrangement required by performance.
3. Coil Tubes: Copper, of diameter and thickness required by performance.
4. Expansion Valve: Electronic modulating type with linear or proportional characteristics.
5. Unit Internal Tubing: Copper tubing with brazed joints.
6. Unit Internal Tubing Insulation: Manufacturer's standard insulation, of thickness to prevent condensation.
7. Field Piping Connections: Manufacturer's standard.
8. Factory Charge: Dehydrated air or nitrogen.
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9. Testing: Factory pressure tested and verified to be without leaks.


D. Drain Assembly:


1. Pan: Non-ferrous material, with bottom sloped to low point drain connection.
2. Condensate Removal: Gravity.


a. If a floor drain is not available at unit, provide unit with field-installed condensate pump accessory.


3. Field Piping Connection: Non-ferrous material[ with threaded NPT].


E. Fan and Motor Assembly:


1. Fan(s):


a. Direct-drive arrangement.
b. Single or multiple fans connected to a common motor shaft and driven by a single motor.
c. Fabricated from non-ferrous components or ferrous components with corrosion protection finish.
d. Wheels statically and dynamically balanced.


2. Motor: Brushless dc or electronically commutated with permanently lubricated bearings.
3. Motor Protection: Integral protection against thermal, overload, and voltage fluctuations.
4. Speed Settings and Control: Two (low, high), three (low, medium, high), or more than three speed settings or 


variable speed with a speed range of least 50 percent.
5. Vibration Control: Integral isolation to dampen vibration transmission.


F. Filter Assembly:


1. Access: Front, to accommodate filter replacement without the need for tools.
2. Efficiency: <Insert efficiency>.
3. Washable Media: Manufacturer's standard filter with antimicrobial treatment.


G. Grille Assembly: Manufacturer's standard discharge grille[ with field-adjustable air pattern] mounted in top [or front 
face ]of unit cabinet.


H. Unit Accessories:
1. Condensate Pump: Integral reservoir and control with electrical power connection through unit power.


I. Unit Controls:


1. Enclosure: Manufacturer's standard, and suitable for indoor locations.
2. Factory-Installed Controller: Configurable digital control.
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3. Provide BACNet interface to building DDC Control System.


J. Unit Electrical:


1. Enclosure: Manufacturer's standard, and suitable for indoor locations.
2. Field Connection: Single point connection to power entire unit and integral controls.
3. Disconnecting Means: Factory-mounted circuit breaker or switch, complying with NFPA 70.
4. Control Transformer: Manufacturer's standard. Coordinate requirements with field power supply.
5. Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted wiring 


diagram.
6. Raceways: Enclose line voltage wiring in [metal ]raceways to comply with NFPA 70.


2.5 INDOOR, RECESSED, CEILING-MOUNTED UNITS


A. Description: Factory-assembled[ and -tested] complete unit with components, piping, wiring, and controls required for 
mating to ductwork, piping, power, and controls field connections.


B. Cabinet:


1. Material: Painted steel, or coated steel frame covered by a plastic cabinet, with an architectural acceptable 
finish suitable for tenant occupancy on exposed surfaces.


2. Insulation: Manufacturer's standard internal insulation[, complying with ASHRAE 62.1,] to provide thermal 
resistance and prevent condensation.


3. Mounting: Manufacturer-designed provisions for field installation.
4. Internal Access: Removable panels of adequate size for field access to internal components for inspection, 


cleaning, service, and replacement.


C. DX Coil Assembly:


1. Coil Casing: Aluminum, galvanized, or stainless steel.
2. Coil Fins: Aluminum, mechanically bonded to tubes, with arrangement required by performance.
3. Coil Tubes: Copper, of diameter and thickness required by performance.
4. Expansion Valve: Electronic modulating type with linear or proportional characteristics.
5. Internal Tubing: Copper tubing with brazed joints.
6. Internal Tubing Insulation: Manufacturer's standard insulation, of thickness to prevent condensation.
7. Field Piping Connections: Manufacturer's standard.
8. Factory Charge: Dehydrated air or nitrogen.
9. Testing: Factory pressure tested and verified to be without leaks.


D. Drain Assembly:


1. Pan: Non-ferrous material, with bottom sloped to low point drain connection.
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2. Condensate Removal: Unit-mounted pump or other integral lifting mechanism, capable of lifting drain water to 
an elevation above top of cabinet.


3. Field Piping Connection: Non-ferrous material[ with threaded NPT].


E. Fan and Motor Assembly:


1. Fan(s):


a. Direct-drive arrangement.
b. Single or multiple fans connected to a common motor shaft and driven by a single motor.
c. Fabricated from non-ferrous components or ferrous components with corrosion protection finish.
d. Wheels statically and dynamically balanced.


2. Motor: Brushless dc or electronically commutated with permanently lubricated bearings.
3. Motor Protection: Integral protection against thermal, overload, and voltage fluctuations.
4. Speed Settings and Control: Two (low, high), three (low, medium, high), or more than three speed settings or 


variable speed with a speed range of least 50 percent.
5. Vibration Control: Integral isolation to dampen vibration transmission.


F. Filter Assembly:


1. Access: Bottom, to accommodate filter replacement without the need for tools.
2. Efficiency: ASHRAE 52.2, MERV 11.
3. Media:


a. Replaceable: Extended surface, panel, or cartridge with antimicrobial treatment fiber media.
b. Washable: Manufacturer's standard filter with antimicrobial treatment.


G. Discharge-Air Grille Assembly: Mounted in bottom of unit cabinet.


1. Discharge Pattern: One-, two-, three-, or four-way throw as indicated on Drawings.


a. Discharge Pattern Adjustment: Field-adjustable limits for up and down range of motion.
b. Discharge Pattern Closure: Ability to close individual discharges of units with multiple patterns.


2. Motorized Vanes: Modulating up and down flow pattern for uniform room air distribution.
3. Additional Branch Supply Duct Connection: Sheet metal knockout for optional connection to one additional 


supply branch duct.


H. Return-Air Grille Assembly: Manufacturer's standard grille mounted in bottom of unit cabinet.
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I. Outdoor Air Ventilation Connection: Sheet metal knockout for optional connection to outdoor air ventilation duct.


J. Unit Controls:


1. Enclosure: Manufacturer's standard, and suitable for indoor locations.
2. Factory-Installed Controller: Configurable digital control.
3. Provide BACNet interface to building DDC Control System.


K. Unit Electrical:


1. Enclosure: Manufacturer's standard, and suitable for indoor locations.
2. Field Connection: Single point connection to power entire unit and integral controls.
3. Disconnecting Means: Factory-mounted circuit breaker or switch, complying with NFPA 70.
4. Control Transformer: Manufacturer's standard. Coordinate requirements with field power supply.
5. Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted wiring 


diagram.
6. Raceways: Enclose line voltage wiring in [metal ]raceways to comply with NFPA 70.


2.6 INDOOR, ENERGY RECOVERY VENTILATOR


A. Description: Factory-assembled and -tested complete unit with components, wiring, and controls required for mating to 
ductwork, power, and controls field connections.


B. Cabinet:


1. Material: Galvanized steel.
2. Insulation: Manufacturer's standard internal insulation, complying with ASHRAE 62.1.
3. Duct Connections: Extended collar or flange, or designated exterior cabinet surface, designed for attaching 


field-installed ductwork.
4. Mounting: Manufacturer-designed provisions for field installation.
5. Internal Access: Removable panels or hinged doors of adequate size for field access to internal components for 


inspection, cleaning, service, and replacement.


C. Damper Assemblies:


1. Outdoor Air Intake and Exhaust Air Discharge:


a. Low-leakage damper with spring return electric actuator to fail closed on loss of power.
b. Damper controlled by unit to open when unit is operating and close when unit off.


2. Energy Recovery Heat-Exchanger Bypass:
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a. Low leakage damper with electric actuator with integral controls to bypass outdoor air around the 
energy recovery heat exchanger during times of favorable weather, and there is no energy-saving 
benefit to circulate air across the energy recovery heat exchanger.


D. Fan and Motor Assemblies: Separate fan and motor assemblies for supply and exhaust airstreams with control for equal 
airflow.


1. Fan(s):


a. Direct-drive arrangement.
b. Fabricated from non-ferrous components or ferrous components with corrosion protection finish.
c. Wheels statically and dynamically balanced.


2. Motor: Brushless dc or electronically commutated with permanently lubricated bearings.
3. Motor Protection: Integral protection against thermal, overload, and voltage fluctuations.
4. Speed Settings and Control: Two (low, high), three (low, medium, high), or more than three speed settings or 


variable speed with a speed range of least 50 percent.
5. Vibration Control: Integral isolation to dampen vibration transmission.


E. Filter Assemblies: Separate filter assemblies for outdoor air and exhaust airstreams entering energy recovery heat 
exchanger.


1. Access: To accommodate filter replacement without the need for tools.
2. Efficiency:  ASHRAE 52.2, MERV 7.
3. Replaceable Media: Extended surface, panel, or cartridge with antimicrobial treatment fiber media.


F. Energy Recovery Heat Exchanger:


1. Total (sensible and latent) energy exchange between outdoor air and exhaust airstreams with performance 
indicated on Drawings.


2. Fixed element with no moving parts.
3. AHRI 1060 certified and bearing the AHRI labe1.


G. Unit Accessories:


1. Electric Duct Preheater:


a. Heater operation interlocked with energy recovery ventilator unit.
b. Heater with integral controls to control outdoor air temperature entering energy recovery ventilator 


unit to a temperature set-point determined by energy recovery ventilator unit manufacturer.
c. Listed and labeled.
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H. Unit Controls:


1. Enclosure: Metal, similar to enclosure, and suitable for indoor locations.
2. Factory-Installed Controller: Configurable digital control.
3. Factory-Installed Sensors:


a. Unit entering outdoor air temperature.
b. Unit leaving supply air temperature.
c. Unit entering exhaust air temperature.
d. Unit leaving exhaust air temperature.
e. Unit entering outdoor air relative humidity.
f. Unit leaving supply air relative humidity.
g. Unit entering exhaust air relative humidity.
h. Unit leaving exhaust air relative humidity.


4. Interface controls with Building Direct Digital Control System.


5. Features and Functions: Self-diagnostics, time delay, auto-restart, external static pressure control, local auto 
operation mode, auto operation through remote signal, manual operation mode, filter service 
notification, power consumption display, run test switch.


6. Communication: Network communication with other indoor units and outdoor unit(s).
7. Cable and Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted 


wiring diagram.
8. Field Connection: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted 


wiring diagram.


I. Unit Electrical:


1. Enclosure: Metal, similar to enclosure, and suitable for indoor locations.
2. Field Connection: Single point connection to power entire unit and integral controls.
3. Disconnecting Means: Factory-mounted circuit breaker or switch, complying with NFPA 70.
4. Control Transformer: Manufacturer's standard. Coordinate requirements with field power supply.
5. Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted wiring 


diagram.
6. Raceways: Enclose line voltage wiring in metal raceways to comply with NFPA 70.


2.7 OUTDOOR, AIR-SOURCE HEAT RECOVERY UNITS


A. Description: Factory-assembled and -tested complete unit with components, piping, wiring, and controls required for 
mating to piping, power, and controls field connections.


1. Specially designed for use in systems with simultaneous heating and cooling.
2. Systems shall consist of one unit, or multiple unit modules that are designed by variable refrigerant system 


manufacturer for field interconnection to make a single refrigeration circuit that connects multiple indoor units.
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3. All units installed shall be from the same product development generation.


B. Cabinet:


1. Galvanized steel and coated with a corrosion-resistant finish.
2. Mounting: Manufacturer-designed provisions for field installation.
3. Internal Access: Removable panels or hinged doors of adequate size for field access to internal components for 


inspection, cleaning, service, and replacement.


C. Compressor and Motor Assembly:


1. One or more positive-displacement, direct-drive and hermetically sealed scroll compressor(s) with inverter 
drive and turndown to 15 percent of rated capacity.


2. Protection: Integral protection against the following:


a. High refrigerant pressure.
b. Low oil level.
c. High oil temperature.
d. Thermal and overload.
e. Voltage fluctuations.
f. Phase failure and phase reversal.
g. Short cycling.


3. Speed Control: Variable to automatically maintain refrigerant suction and condensing pressures while varying 
refrigerant flow to satisfy system cooling and heating loads.


4. Vibration Control: Integral isolation to dampen vibration transmission.
5. Oil management system to ensure safe and proper lubrication over entire operating range.
6. Crankcase heaters with integral control to maintain safe operating temperature.
7. Fusible plug.


D. Condenser Coil Assembly:


1. Plate Fin Coils:


a. Casing: Aluminum, galvanized, or stainless steel.
b. Fins: Aluminum or copper, mechanically bonded to tubes, with arrangement required by performance.
c. Tubes: Copper, of diameter and thickness required by performance.


2. Aluminum Microchannel Coils:


a. Series of flat tubes containing a series of multiple, parallel-flow microchannels layered between 
refrigerant header manifolds.


b. Single- or multiple-pass arrangement.
c. Construct fins, tubes, and header manifolds of aluminum alloy.


3. Coating:  Corrosion resistant.
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4. Hail Protection: Provide condenser coils with louvers, baffles, or hoods to protect against hail damage.


E. Condenser Fan and Motor Assembly:


1. Fan(s): Propeller type.


a. Direct-drive arrangement.
b. Fabricated from non-ferrous components or ferrous components with corrosion protection finish to 


match performance indicated for condenser coil.
c. Statically and dynamically balanced.


2. Fan Guards: Removable safety guards complying with OSHA regulations. If using metal materials, coat with 
corrosion-resistant coating to match performance indicated for condenser coil.


3. Motor(s): Brushless dc or electronically commutated with permanently lubricated bearings and rated for 
outdoor duty.


4. Motor Protection: Integral protection against thermal, overload, and voltage fluctuations.
5. Speed Settings and Control: Variable speed with a speed range of least 75 percent.
6. Vibration Control: Integral isolation to dampen vibration transmission.


F. Drain Pan: If required by manufacturer's design, provide unit with non-ferrous drain pan with bottom sloped to a low 
point drain connection.


G. Unit Controls:


1. Enclosure: Manufacturer's standard, and suitable for unprotected outdoor locations.
2. Factory-Installed Controller: Configurable digital control.
3. Factory-Installed Sensors:


a. Refrigerant suction temperature.
b. Refrigerant discharge temperature.
c. Outdoor air temperature.
d. Refrigerant high pressure.
e. Refrigerant low pressure.
f. Oil level.


4. Features and Functions: Self-diagnostics, time delay, auto-restart, fuse protection, auto operation 
mode, manual operation mode, power consumption display [, run test switch.


5. Communication: Network communication with indoor units and other outdoor unit(s).
6. Cable and Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted 


wiring diagram.
7. Field Connection: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted 


wiring diagram.


H. Unit Electrical:
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1. Enclosure: Metal, similar to enclosure, and suitable for unprotected outdoor locations.
2. Field Connection: Single point connection to power entire unit and integral controls.
3. Disconnecting Means: Factory-mounted circuit breaker or switch, complying with NFPA 70.
4. Control Transformer: Manufacturer's standard. Coordinate requirements with field power supply.
5. Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted wiring 


diagram.
6. Raceways: Enclose line voltage wiring in metal raceways to comply with NFPA 70.


I. Unit Piping:


1. Unit Tubing: Copper tubing with brazed joints.
2. Unit Tubing Insulation: Manufacturer's standard insulation, of thickness to prevent condensation.
3. Field Piping Connections: Manufacturer's standard.
4. Factory Charge: Dehydrated air or nitrogen.
5. Testing: Factory pressure tested and verified to be without leaks.


2.8 HEAT RECOVERY CONTROL UNITS (HRCUs)


A. Description: Factory-assembled and -tested complete unit with components, piping, wiring, and controls required for 
mating to piping, power, and controls field connections.


1. Specially designed for use in systems with simultaneous heating and cooling.
2. Systems shall consist of one unit, or multiple unit that are designed by variable refrigerant system manufacturer 


for field interconnection to make a single refrigeration circuit that connects multiple indoor units.


B. Cabinet:


1. Galvanized-steel construction.
2. Insulation: Manufacturer's standard internal insulation to provide thermal resistance and prevent 


condensation.
3. Mounting: Manufacturer-designed provisions for field installation.
4. Internal Access: Removable panels or hinged doors of adequate size for field access to internal components for 


inspection, cleaning, service, and replacement.


C. Drain Pan: If required by manufacturer's design, provide unit with non-ferrous drain pan with bottom sloped to a low 
point drain connection.


D. Refrigeration Assemblies and Specialties:


1. Specially designed by manufacturer for type of VRF HVAC system being installed, either two or three pipe.
2. Each refrigerant branch circuit shall have refrigerant control valve(s) to control refrigerant flow.
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3. Spares: Each heat recovery control unit shall include at least one branch circuit port(s) for future use.
4. Each system piping connection upstream of heat recovery unit shall be fitted with an isolation valve to allow for 


service to any heat recovery control unit in the system without interrupting operation of the system.
5. Each branch circuit connection shall be fitted with an isolation valve and capped service port to allow for service 


to any individual branch circuit without interrupting operation of the system.


a. If not available as an integral part of the heat recovery control unit, isolation valves shall be field 
installed adjacent to the unit pipe connection.


E. Unit Controls:


1. Enclosure: Manufacturer's standard, and suitable for indoor locations.
2. Factory-Installed Controller: Configurable digital control.
3. Features and Functions: Self-diagnostics, fuse protection.
4. Communication: Network communication with indoor units and outdoor unit(s).
5. Cable and Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted 


wiring diagram.
6. Field Connection: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted 


wiring diagram.


F. Unit Electrical:


1. Enclosure: Metal, similar to enclosure, and suitable for indoor locations.
2. Field Connection: Single point connection to power entire unit and integral controls.
3. Disconnecting Means: Factory-mounted circuit breaker or switch, complying with NFPA 70.
4. Control Transformer: Manufacturer's standard. Coordinate requirements with field power supply.
5. Wiring: Manufacturer's standard with each connection labeled and corresponding to a unit-mounted wiring 


diagram.
6. Raceways: Enclose line voltage wiring in metal raceways to comply with NFPA 70.


G. Unit Piping:


1. Unit Tubing: Copper tubing with brazed joints.
2. Unit Tubing Insulation: Manufacturer's standard insulation, of thickness to prevent condensation.
3. Field Piping Connections: Manufacturer's standard.
4. Factory Charge: Dehydrated air or nitrogen.
5. Testing: Factory pressure tested and verified to be without leaks.


2.9 SYSTEM CONTROLS


A. General Requirements:
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1. Network: Indoor units, HRCUs, and outdoor units shall include integral controls and connect through a 
manufacturer-selected control network.


2. Network Communication Protocol:  Open control communication between interconnected units.
3. Integration with Building Automation System: ASHRAE 135, BACnet IP and certified by BACnet Testing Lab (BTL), 


including the following:


a. Ethernet connection via RJ-45 connectors and port with transmission at 100 Mbps or higher.
b. Integration devices shall be connected to local uninterruptible power supply unit(s) to provide at least 5 


minutes of battery backup operation after a power loss.
c. Integration shall include control, monitoring, scheduling, change of value notifications.


4. Operator Interface:


a. Operators shall interface with system and unit controls through the following:


1) Operator interfaces integral to controllers.
2) Owner-furnished PC connected to central controller(s).
3) Integration with Building Automation System.


b. Users shall be capable of interface with controllers for indoor units control to extent privileges are 
enabled. Control features available to users shall include the following:


1) On/off control.
2) Temperature set-point adjustment.


B. VRF HVAC System Operator Software for PC:


1. Software offered by VRF HVAC system manufacturer shall provide system operators with ability to monitor and 
control VRF HVAC system(s) from a single dedicated Owner-furnished PC.


2. Software shall provide operator with a graphic user interface to allow monitoring and control of multiple central 
controllers from a single device location through point-and-click mouse exchange.


3. Plan views shall show building plans with location of indoor units and identification superimposed on plans.
4. Controls operation mode of indoor units as individual units, by selected groups of indoor units, or as collection 


of all indoor units. Operation modes available through central controller shall match those operation modes of 
controllers for indoor units.


5. Schedules operation of indoor units as individual units, by selected groups of indoor units, or as collection of all 
indoor units. Schedules daily, weekly, and annual events.


6. Changes operating set points of indoor units as individual units, by selected groups of indoor units, or as 
collection of all indoor units.
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7. Optimized start feature to start indoor units before scheduled time to reach temperature set-point at scheduled 
time based on operating history.


8. Supports Imperial and Metric Temperature Units:  Fahrenheit and Celsius.
9. Displays service notifications and error codes.
10. Monitors and displays up to 3000 item error history and 10000 item operation history for regular reporting and 


further archiving.
11. Monitors and displays cumulative operating time of indoor units.
12. Able to disable and enable operation of individual controllers for indoor units.
13. Information displayed on individual controllers shall also be available for display.
14. Information displayed for outdoor units, including refrigerant high and low pressures percent capacity.


C. Central Controllers:


1. Centralized control for all indoor and outdoor units from a single central controller location.


a. Include multiple interconnected controllers as required.


2. Controls operation mode of indoor units as individual units, by selected groups of indoor units, or as collection 
of all indoor units. Operation modes available through central controller shall match those operation modes of 
controllers for indoor units.


3. Schedule operation of indoor units as individual units, by selected groups of indoor units, or as collection of all 
indoor units.


a. Sets schedule for daily, weekly, and annual events.
b. Schedule options available through central controller shall at least include the schedule options of 


controllers for indoor units.


4. Changes operating set points of indoor units as individual units, by selected groups of indoor units, or as 
collection of all indoor units.


5. Optimized start feature to start indoor units before scheduled time to reach temperature set-point at scheduled 
time based on operating history.


6. Night setback feature to operate indoor units at energy-conserving heating and cooling temperature set-points 
during unoccupied periods.


7. Service diagnostics tool.
8. Able to disable and enable operation of individual controllers for indoor units.
9. Information displayed on individual controllers shall also be available for display through central controller.
10. Information displayed for outdoor units, including refrigerant high and low pressures percent capacity.
11. Multiple RJ-45 ports for direct connection to a local PC and an Ethernet network switch.
12. Operator interface through a backlit, high-resolution color display touch panel.


D. Wired Controllers for Indoor Units:


1. Single controller capable of controlling multiple indoor units as group.







SULLIVAN COUNTY SHERIFF’S OFFICE AND 2063-1048-90
CORRECTIONAL FACILITY


VARIABLE-REFRIGERANT-FLOW HVAC SYSTEMS 238129 - 22


2. Auto Timeout Touch Screen LCD: Timeout duration shall be adjustable.
3. Temperature Units:  Fahrenheit and Celsius.
4. On/Off: Turns indoor unit on or off.
5. Hold: Hold operation settings until hold is released.
6. Operation Mode: Cool, Heat, Auto, Dehumidification, Fan Only, and Setback.
7. Temperature Display: 1-degree increments.
8. Temperature Set-Point: Separate set points for Cooling, Heating, and Setback. Adjustable in 1-degree 


increments between 68 – 78 ⁰F.
9. Relative Humidity Display: 1 percent increments.
10. Relative Humidity Set-Point: Adjustable in 1 percent increments between 30 – 50%.
11. Fan Speed Setting: Select between available options furnished with the unit.
12. Airflow Direction Setting: If applicable to unit, select between available options furnished with the unit.
13. Seven-day programmable operating schedule with up to five events per day. Operations shall include On/Off, 


Operation Mode, and Temperature Set-Point.
14. Auto Off Timer: Operates unit for an adjustable time duration and then turns unit off.
15. Occupancy detection.
16. Service Notification Display: "Filter" .
17. Service Run Tests: Limit use by service personnel to troubleshoot operation.
18. Error Code Notification Display: Used by service personnel to troubleshoot abnormal operation and equipment 


failure.
19. User and Service Passwords: Capable of preventing adjustments by unauthorized users.
20. Setting stored in nonvolatile memory to ensure that settings are not lost if power is lost. Battery backup for 


date and time only.
21. Low-voltage power required for controller shall be powered through non-polar connections to indoor unit.


2.10 SYSTEM REFRIGERANT AND OIL


A. Refrigerant:


1. As required by VRF HVAC system manufacturer for system to comply with performance requirements indicated.
2. ASHRAE 34, Class A1 refrigerant classification.
3. R-410a.


B. Oil:


1. As required by VRF HVAC system manufacturer and to comply with performance requirements indicated.


2.11 SYSTEM CONDENSATE DRAIN PIPING


A. If more than one material is listed, material selection is Contractor's option.


B. Copper Tubing:
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1. Drawn-Temper Tubing: According to ASTM B88, Type L (ASTM B88M, Type B) or Type DWV according to 
ASTM B306.


2. Wrought-Copper Fittings: ASME B16.22.
3. Wrought-Copper Unions: ASME B16.22.
4. Solder Filler Metals: ASTM B32, lead-free alloys, and water-flushable flux according to ASTM B813.


C. CPVC plastic pipe according to ASTM F441/F441M, Schedule 40, with socket-type pipe fittings according to ASTM F438 
and solvent cement according to ASTM F493.


D. PVC plastic pipe according to ASTM D1785, Schedule 40, with socket-type pipe fittings according to ASTM D2466 and 
solvent cement according to ASTM D2564, primer according to ASTM F656.


2.12 SYSTEM REFRIGERANT PIPING


A. Comply with requirements in Section 232300 "Refrigerant Piping" for system piping requirements.


B. Refrigerant Piping:


1. Copper Tube:  ASTM B280, Type ACR.
2. Wrought-Copper Fittings: ASME B16.22.
3. Brazing Filler Metals: AWS A5.8/A5.8M.


C. Refrigerant Tubing Kits:


1. Furnished by VRF HVAC system manufacturer.
2. Factory-rolled and -bundled, soft-copper tubing with tubing termination fittings at each end.
3. Standard one-piece length for connecting to indoor units.
4. Pre-insulated with flexible elastomeric insulation of thickness to comply with governing energy code and 


sufficient to eliminate condensation.
5. Factory Charge:  Dehydrated air or nitrogen.


D. Divided-Flow Specialty Fittings: Where required by VRF HVAC system manufacturer for proper system operation, VRF 
HVAC system manufacturer shall furnish specialty fittings with identification and instructions for proper installation by 
Installer.


E. Refrigerant Isolation Ball Valves:


1. Description: Uni-body full port design, rated for maximum system temperature and pressure, and factory tested 
under pressure to ensure tight shutoff. Designed for valve operation without removing seal cap.


2. Seals: Compatible with system refrigerant and oil. Seal service life of at least 20 years.
3. Valve Connections: Flare or sweat depending on size.
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2.13 METAL HANGERS AND SUPPORTS


A. Copper Tube Hangers:


1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized or copper-coated steel.


B. Plastic Pipe Hangers:


1. Description: MSS SP-58, Types 1 through 58, galvanized-steel, factory-fabricated components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel.


2.14 METAL FRAMING SYSTEMS


A. MFMA Manufacturer Metal Framing Systems:


1. Description: Shop- or field-fabricated, pipe-support assembly made of steel channels, accessories, fittings, and 
other components for supporting multiple parallel pipes.


2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
3. Channels: Continuous slotted carbon-steel channel with inturned lips.
4. Channel Width: Selected for applicable load criteria.
5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and, when 


tightened, prevent slipping along channel.
6. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel for use indoors and of stainless 


steel for use outdoors.
7. Metallic Coating for Use Indoors:  Electroplated zinc or Hot-dip galvanized.


2.15 FASTENER SYSTEMS


A. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement concrete; with pull-
out, tension, and shear capacities appropriate for supported loads and building materials where used.


1. Indoor Applications:  Zinc-coated or stainless steel.
2. Outdoor Applications: Stainless steel.


2.16 OUTDOOR EQUIPMENT STANDS


A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:


1. Eberl Iron Works, Inc.



http://www.specagent.com/Lookup?ulid=13840

http://www.specagent.com/Lookup?uid=123457165934
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2. MIRO Industries.
3. Or equivalent.


B. Description: Individual foot supports with elevated adjustable channel cross bars and clamps/fasteners/bolts for ground 
or roof-supported outdoor equipment components, without roof membrane penetration, in a prefabricated system that 
can be modularly assembled on-site.


C. Foot Material: Rubber or polypropylene.


D. Rails Material: Hot-dip galvanized carbon steel.


E. Wind/Sliding Load Resistance: Up to 100 mph (44 m/s) minimum.


2.17 MISCELLANEOUS SUPPORT MATERIALS


A. Grout: ASTM C1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for 
interior and exterior applications.


1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.


B. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.


C. Threaded Rods: Continuously threaded. Zinc-plated steel or galvanized steel for indoor applications and stainless steel 
for outdoor applications. Mating nuts and washers of similar material as rods.


2.18 SYSTEM CONTROL CABLE


A. Cable Rating: Listed and labeled for application according to NFPA 70.


1. Flame Travel and Smoke Density in Plenums: As determined by testing identical products according to 
NFPA 262, by a qualified testing agency. Identify products for installation in plenums with appropriate markings 
of applicable testing agency.


a. Flame Travel Distance: 60 inches (1520 mm) or less.
b. Peak Optical Smoke Density: 0.5 or less.
c. Average Optical Smoke Density: 0.15 or less.


2. Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces: As determined by testing 
identical products according to UL 1666.


3. Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum Building Spaces: As 
determined by testing identical products according to UL 1685.


B. Low-Voltage Control Cabling:



http://www.specagent.com/Lookup?uid=123457165932
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1. Paired Cable: NFPA 70, Type CMG.


a. One pair, twisted, No. 16 AWG, stranded (19x29) or No. 18 AWG, stranded (19x30) tinned-copper 
conductors as required by VRF HVAC system manufacturer.


b. PVC insulation.
c. Braided or foil shielded.
d. PVC jacket.
e. Flame Resistance: Comply with UL 1685.


2. Plenum-Rated, Paired Cable: NFPA 70, Type CMP.


a. One pair, twisted, No. 16 AWG, stranded (19x29) or No. 18 AWG, stranded (19x30) tinned-copper 
conductors as required by VRF HVAC system manufacturer.


b. PVC insulation.
c. Braided or foil shielded.
d. PVC jacket.
e. NFPA 262 includes the standard flame-resistance test criteria in common use for cables and conductors.
f. Flame Resistance: Comply with NFPA 262.


C. TIA-485A Network Cabling:


1. Standard Cable: NFPA 70, Type CMG.


a. Paired, one pair, twisted, No. 22 AWG, stranded (7x30) tinned-copper conductors.
b. PVC insulation.
c. Unshielded.
d. PVC jacket.
e. Flame Resistance: Comply with UL 1685.


2. Plenum-Rated Cable: NFPA 70, Type CMP.


a. Paired, one pair, No. 22 AWG, stranded (7x30) tinned-copper conductors.
b. Fluorinated ethylene propylene insulation.
c. Unshielded.
d. Fluorinated ethylene propylene jacket.
e. NFPA 262 includes the standard flame-resistance test criteria in common use for cables and conductors.
f. Flame Resistance: NFPA 262.


D. Ethernet Network Cabling: TIA-568-C.2 Category 6 cable with RJ-45 connectors.


1. Description: Four-pair, balanced-twisted pair cable, certified to meet transmission characteristics of category 
cable indicated.


2. Conductors: 100-ohm, 23 AWG solid copper.
3. Shielding:  Shielded twisted pairs (FTP).
4. Cable Rating: By application.
5. Jacket:  White thermoplastic.
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E. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for control wiring and cable 
raceways.


2.19 MATERIALS


A. Steel:


1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for steel sheet.


B. Stainless Steel:


1. Manufacturer's standard grade for casing.
2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or moisture.


C. Galvanized Steel: ASTM A653/A653M.


D. Aluminum: ASTM B209.


E. Comply with Section 230546 "Coatings for HVAC" for corrosion-resistant coating.


F. Corrosion-Resistant Coating: Coat with a corrosion-resistant coating capable of withstanding a 3000-hour salt-spray test 
according to ASTM B117.


1. Standards:


a. ASTM B117 for salt spray.
b. ASTM D2794 for minimum impact resistance of 100 in-lb (11.3 N-m).
c. ASTM B3359 for cross-hatch adhesion of 5B.


2. Application:  Spray.
3. Thickness:  1 mil (0.025 mm).
4. Gloss: Minimum gloss of 60 on a 60-degree meter.


2.20 SOURCE QUALITY CONTROL


A. Factory Tests: Test and inspect factory-assembled equipment.


B. Equipment will be considered defective if it does not pass tests and inspections.


C. Prepare test and inspection reports for historical record. Submit reports only if requested.
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PART 3 - EXECUTION


3.1 EXAMINATION


A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work.


B. Examine products before installation. Reject products that are wet, moisture damaged, or mold damaged.


C. Examine roughing-in for piping and tubing to verify actual locations of connections before equipment installation.


D. Examine roughing-in for ductwork to verify actual locations of connections before equipment installation.


E. Examine roughing-in for wiring and conduit to verify actual locations of connections before equipment installation.


F. Examine walls, floors, roofs, and outdoor pads for suitable conditions where equipment will be installed.


G. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.


H. Proceed with installation only after unsatisfactory conditions have been corrected.


3.2 EQUIPMENT INSTALLATION, GENERAL


A. Clearance:


1. Maintain manufacturer's recommended clearances for service and maintenance.
2. Maintain clearances required by governing code.


B. Loose Components: Install components, devices, and accessories furnished by manufacturer, with equipment, that are 
not factory mounted.


3.3 INSTALLATION OF INDOOR UNITS


A. Install units to be level and plumb while providing a neat and finished appearance.


B. Unless otherwise required by VRF HVAC system manufacturer, support ceiling-mounted units from structure above 
using threaded rods; minimum rod size of 3/8 inch (10 mm).


C. Adjust supports of exposed and recessed units to draw units tight to adjoining surfaces.
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D. Protect finished surfaces of ceilings, floors, and walls that come in direct contact with units. Refinish or replaced 
damaged areas after units are installed.


E. In rooms with ceilings, conceal piping and tubing, controls, and electrical power serving units above ceilings.


F. In rooms without ceiling, arrange piping and tubing, controls, and electrical power serving units to provide a neat and 
finished appearance.


G. Provide lateral bracing if needed to limit movement of suspended units to not more than 0.25 inch (13 mm).


H. For floor- and wall-mounted units that are exposed, conceal piping and tubing, controls, and electrical power serving 
units within walls.


3.4 INSTALLATION OF OUTDOOR UNITS


A. Install units to be level and plumb while providing a neat and finished appearance.


B. Pad-Mounted Installations: Install outdoor units on cast-in-place concrete equipment bases. Comply with requirements 
for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."


1. Attachment: Install anchor bolts to elevations required for proper attachment to supported equipment.
2. Grouting: Place grout under equipment supports and make bearing surface smooth.


3.5 GENERAL REQUIREMENTS FOR PIPING INSTALLATION


A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping and tubing systems. 
Install piping and tubing as indicated unless deviations to layout are approved on coordination drawings.


B. Install piping and tubing in concealed locations unless otherwise indicated and except in equipment rooms and service 
areas.


C. Install piping and tubing at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically 
indicated otherwise.


D. Install piping and tubing above accessible ceilings to allow sufficient space for ceiling panel removal.


E. Install piping and tubing to permit valve servicing.


F. Install piping and tubing at indicated slopes.
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G. Install piping and tubing free of sags.


H. Install fittings for changes in direction and branch connections.


I. Install piping and tubing to allow application of insulation.


J. Install groups of pipes and tubing parallel to each other, spaced to permit applying insulation with service access 
between insulated piping and tubing.


K. Install sleeves for piping and tubing penetrations of walls, ceilings, and floors. Comply with requirements for sleeves 
specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."


L. Install escutcheons for piping and tubing penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."


3.6 INSTALLATION OF SYSTEM CONDENSATE DRAIN PIPING


A. General Requirements for Drain Piping and Tubing:


1. Install a union in piping at each threaded unit connection.
2. Install an adjustable stainless-steel hose clamp with adjustable gear operator on unit hose connections. Tighten 


clamp to provide a leak-free installation.
3. If required for unit installation, provide a trap assembly in drain piping to prevent air circulated through unit 


from passing through drain piping. Comply with more stringent of the following:


a. Details indicated on Drawings.
b. Manufacturer's requirements.
c. Governing codes.
d. In the absence of requirements, comply with requirements of ASHRAE handbooks.


4. Extend drain piping from units with drain connections to drain receptors as indicated on Drawings. If not 
indicated on Drawings, terminate drain connection at nearest accessible location that is not exposed to view by 
occupants.


5. Provide each 90-degree change in direction with a Y- or T-fitting. Install a threaded plug connection in the 
dormant side of fitting or future use as a service cleanout.


B. Gravity Drains:


1. Slope piping from unit connection toward drain termination at a constant slope of not less than one percent.


C. Pumped Drains:
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1. If unit condensate pump or lift mechanism is not included with an integral check valve, install a full-size check 
valve in each branch pipe near unit connection to prevent backflow into unit.


3.7 INSTALLATION OF REFRIGERANT PIPING


A. Refrigerant Tubing Kits:


1. Unroll and straighten tubing to suit installation. Deviations in straightness of exposed tubing shall be 
unnoticeable to observer.


2. Support tubing using hangers and supports indicated at intervals not to exceed 5 feet (1.5 m). Minimum rod 
size, 1/4 inch (6.4 mm).


3. Prepare tubing ends and make mating connections to provide a pressure tight and leak-free installation.


B. Install refrigerant piping according to ASHRAE 15 and governing codes.


C. Select system components with pressure rating equal to or greater than system operating pressure.


D. Install piping as short and direct as possible, with a minimum number of joints and fittings.


E. Arrange piping to allow inspection and service of equipment. Install valves and specialties in accessible locations to 
allow for service and inspection. Install access doors or panels as specified in Section 083113 "Access Doors and Frames" 
if valves or equipment requiring maintenance is concealed behind finished surfaces.


F. Install refrigerant piping and tubing in protective conduit where installed belowground.


G. Install refrigerant piping and tubing in rigid or flexible conduit in locations where exposed to mechanical damage.


H. Unless otherwise required by VRF HVAC system manufacturer, slope refrigerant piping and tubing as follows:


1. Install horizontal hot-gas discharge piping and tubing with a uniform slope downward away from compressor.
2. Install horizontal suction lines with a uniform slope downward to compressor.
3. Install traps to entrain oil in vertical runs.
4. Liquid lines may be installed level.


I. When brazing, remove or protect components that could be damaged by heat.


J. Before installation, clean piping, tubing, and fittings to cleanliness level required by VRF HVAC system manufacturer.


K. Joint Construction:
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1. Ream ends of tubes and remove burrs.
2. Remove scale, slag, dirt, and debris from inside and outside of tube and fittings before assembly.
3. Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter.


a. Use Type BCuP (copper-phosphorus) alloy for joining copper fittings with copper tubing.
b. Use Type BAg (cadmium-free silver) alloy for joining copper with bronze.


3.8 INSTALLATION OF METAL HANGERS AND SUPPORTS


A. Comply with requirements in Section 230548.13 "Vibration Controls for HVAC" for seismic restraints.


B. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and 
attachments as required to properly support piping from the building structure.


C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-
assembled metal framing systems.


D. Comply with MFMA-103 for metal framing system selections and applications that are not specified.


E. Fastener System Installation:
1. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install 


fasteners according to manufacturer's written instructions.
2. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where 


required in concrete construction.


F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other 
accessories.


G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of 
movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and 
similar units.


H. Install lateral bracing with pipe hangers and supports to prevent swaying.


I. Install building attachments within concrete slabs or attach to structural steel.


1. Install concrete inserts before concrete is placed; fasten inserts to forms and install reinforcing bars through 
openings at top of inserts.


J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not 
be transmitted to connected equipment.
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K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections 
allowed by ASME B31.9 for building services piping.


L. Horizontal-Piping Hangers and Supports: Install the following types:


1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes 
NPS 1/2 to NPS 30 (DN 15 to DN 750).


2. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4 (DN 15 to DN 100), to allow off-center 
closure for hanger installation before pipe erection.


3. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
4. Multiple horizontal pipes located indoors may use metal framing systems with split clamp attachment for each 


pipe in lieu if individual clevis hangers.
5. Pipe stands for horizontal pipes located outdoors.
6. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper pipe.
7. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger from scratching pipe.


M. Horizontal Piping Hanger Spacing and Rod Size: Install hangers for drawn-temper copper piping with the following 
maximum horizontal spacing and minimum rod sizes:


1. Sizes through NPS 3/4 (DN 20): Maximum span, 5 feet (1.5 m); minimum rod size, 1/4 inch (6.4 mm).
2. NPS 1 (DN 25): Maximum span, 6 feet (1.8 m); minimum rod size, 1/4 inch (6.4 mm).
3. NPS 1-1/4 (DN 32): Maximum span, 7 feet (2.1 m); minimum rod size, 3/8 inch (10 mm).
4. NPS 1-1/2 (DN 40): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm).


N. Vertical-Piping Clamps: Install the following types:


1. Extension Pipe or Riser Clamps (MSS Type 8).
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): If longer ends are required for riser clamps.


O. Support vertical runs at roof, at each floor, and at midpoint intervals between floors, not to exceed 5 feet (1.5 m).


P. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified.


Q. Use hangers, supports, and attachments with galvanized coatings unless otherwise indicated.


R. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.


S. Trim excess length of continuous-thread hanger and support rods to 1 inch (25 mm).


T. Building Attachments: Install the following types:
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1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from 
concrete ceiling.


2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top 
flange of structural shape.


3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod 


sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy loads, 


with link extensions.
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
12. Welded-Steel Brackets: For support of pipes from below or for suspending from above by using clip and rod. 


Use one of the following for indicated loads:


a. Light (MSS Type 31): 750 lb (340 kg).
b. Medium (MSS Type 32): 1500 lb (680 kg).


13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear horizontal movement where 


headroom is limited.


3.9 INSTALLATION OF DUCT, ACCESSORIES, AND AIR OUTLETS


A. Where installing ductwork adjacent to equipment, allow space for service and maintenance.


B. Comply with requirements for metal ducts specified in Section 233113 "Metal Ducts."


C. Comply with requirements for air duct accessories specified in Section 233300 "Air Duct Accessories."


D. Comply with requirements for flexible ducts specified in Section 233346 "Flexible Ducts."


E. Comply with requirements for air diffusers specified in Section 233713.13 "Air Diffusers."


F. Comply with requirements for registers and grilles specified in Section 233713.23 "Registers and Grilles."
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3.10 ELECTRICAL INSTALLATION


A. Comply with requirements indicated on Drawings and in applicable Division 26 Sections.


B. To extent electrical power is required for system equipment, components, and controls, and is not indicated on 
Drawings and addressed in the Specifications, the design for such electrical power shall be delegated to VRF HVAC 
system provider.


1. Delegated design of electrical power to equipment, components and controls, and associated installation shall 
be included at no additional cost to Owner.


C. Connect field electrical power source to each separate electrical device requiring field electrical power. Coordinate 
termination point and connection type with Installer.


D. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring 
connections.


E. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding 
connections.


F. Install nameplate or acrylic label with self-adhesive back for each electrical connection indicating electrical equipment 
designation and circuit number feeding connection.


1. Nameplate shall be laminated phenolic layers of black with engraved white letters. Letters at least 1/2 inch (13 
mm) high.


2. Locate nameplate or label where easily visible.


G. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for raceway selection and 
installation requirements for boxes, conduits, and wireways as supplemented or revised in this Section.


H. Comply with TIA-569-D for pull-box sizing and length of conduit and number of bends between pull points.


I. Install manufactured conduit sweeps and long-radius elbows if possible.


J. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.


3.11 SOFTWARE


A. Cybersecurity:


1. Software:


a. Coordinate security requirements with IT department.
b. Ensure that latest stable software release is installed and properly operating.
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c. Disable or change default passwords to password using a combination of uppercase and lower letters, 
numbers, and symbols at least eight characters in length. Record passwords and turn over to party 
responsible for system operation and administration.


2. Hardware:


a. Coordinate location and access requirements with IT department.
b. Enable highest level of wireless encryption that is compatible with Owner's ICT network.
c. Disable dual network connections.


3.12 INSTALLATION OF SYSTEM CONTROL CABLE


A. Comply with NECA 1.


B. Installation Method:


1. Install cables in raceways except as follows:


a. Within equipment and associated control enclosures.
b. In accessible ceiling spaces where open cable installation method may be used.
c. In gypsum board partitions where cable may be enclosed within wall cavity.


2. Conceal raceway and cables except in unfinished spaces.


C. General Requirements for Cabling:


1. Comply with TIA-568-C Series of standards.
2. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems."
3. Terminate all conductors; no cable shall contain unterminated elements. Make terminations only at indicated 


outlets, terminals, and cross-connect and patch panels.
4. Cables may not be spliced and shall be continuous from terminal to terminal. Do not splice cable.
5. Cables serving a common system may be grouped in a common raceway. Install control cable in separate 


raceway from power wiring. Do not group conductors from different systems or different voltages.
6. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) 


from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations on bending 


radii, but not less than radii specified in BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems." Install lacing 
bars and distribution spools.


8. Do not install bruised, kinked, scored, deformed, or abraded cable. Remove and discard cable if damaged during 
installation and replace it with new cable.


9. Cold-Weather Installation: Bring cable to room temperature before dereeling. Do not use heat lamps for 
heating.
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10. Pulling Cable: Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems." Monitor cable pull 
tensions.


11. Support: Do not allow cables to lie on removable ceiling tiles or access panels.
12. Secure: Fasten securely in place with hardware specifically designed and installed so as to not damage cables.
13. Provide strain relief.
14. Keep runs short. Allow extra length for connecting to terminals.
15. Do not bend cables in a radius less than 10 times the cable OD.
16. Use sleeves or grommets to protect cables from vibration at points where they pass around sharp corners and 


through penetrations.
17. Ground wire shall be copper, and grounding methods shall comply with IEEE C2. Demonstrate ground 


resistance.


D. Balanced Twisted-Pair Cable Installation:


1. Comply with TIA-568-C.2.
2. Do not untwist balanced twisted-pair cables more than 1/2 inch (13 mm) at the point of termination to 


maintain cable geometry.


E. Open-Cable Installation:


1. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm) above ceilings by cable 
supports not more than [30 inches (760 mm)] <Insert dimension> apart.


2. Cable shall not be run through or on structural members or in contact with pipes, ducts, or other potentially 
damaging items. Do not run cables between structural members and corrugated panels.


F. Separation from EMI Sources: Comply with BICSI TDMM and TIA-569-D recommendations for separating unshielded 
cable from potential EMI sources including electrical power wiring and equipment.


3.13 FIRESTOPPING


A. Comply with requirements in Section 078413 "Penetration Firestopping."


B. Comply with TIA-569-D, Annex A, "Firestopping."


C. Comply with BICSI TDMM, "Firestopping" Chapter.


3.14 GROUNDING INSTALLATION


A. For data communication wiring, comply with TIA-607-B and with BICSI TDMM, "Bonding and Grounding (Earthing)" 
Chapter.
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B. For low-voltage control cabling, comply with requirements in Section 260526 "Grounding and Bonding for Electrical 
Systems."


3.15 IDENTIFICATION


A. Identify system equipment, piping, tubing, and valves. Comply with requirements for identification specified in 
Section 230553 "Identification for HVAC Piping and Equipment."


B. Identify system electrical and controls components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."


1. Identify each control cable on each end and at each terminal with a number-coded identification tag. Each cable 
shall have a unique tag.


3.16 FIELD QUALITY CONTROL


A. Manufacturer's Field Service: Engage VRF HVAC system manufacturer's service representative to advise and assist 
installers; witness testing; and observe and inspect components, assemblies, and equipment installations, including 
controls and connections.


1. Field service shall be performed by a factory-trained and -authorized service representative of VRF HVAC 
system manufacturer whose primary job responsibilities are to provide direct technical support of its products.


a. Additional factory-authorized representatives may assist with completion of certain activities only if 
supervised by manufacturer's employee. A factory-authorized representative shall not provide 
assistance without manufacturer's employee supervision.


2. Manufacturer shall provide on-site visits during the course of construction at installation milestones indicated. 
System Installer shall coordinate each visit in advance to give manufacturer sufficient notice to plan the visit.


a. First Visit: Kick-off meeting.
b. Second Visit: At approximately 50 percent completion of system(s).
c. Final Visit: Final inspection before system startup.


3. Kick-off Meeting:


a. Meeting shall include system Installer and other related trades with sole purpose of reviewing VRF 
HVAC system installation requirements and close coordination required to make a successful 
installation.


b. Meeting shall be held at Project site and scheduled at a mutually agreed to time that occurs before the 
start of any part of system installation.


c. Meeting shall cover the following as a minimum requirement:
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1) Review of latest issue of Contract Documents, Drawings, and Specifications, relevant to VRF 
HVAC systems.


2) Manufacturer's installation requirements specific to systems being installed.
3) Review of all relevant VRF HVAC system submittals, including delegated-design submittals.
4) Required field activities related installation of VRF HVAC system.
5) Project team communication protocol, contact information, and exchange of responsibilities for 


each party involved, including manufacturer, supplier, system Installer, and other related 
trades.


4. Site Visits: Activities for each site visit shall include the following:


a. Meet with VRF HVAC system Installer to discuss field activities, issues, and suggested methods to result 
in a successful installation.


b. Offer technical support to Installer and related trades as related to VRF system(s) being installed.
c. Review progress of VRF HVAC system(s) installation for strict compliance with manufacturer's 


requirements.
d. Advise and if necessary assist Installer with updating related refrigerant calculations and system 


documentation.
e. Issue a report for each visit, documenting the visit.


1) Report to include name and contact information of individual making the visit.
2) Date(s) and time frames while on-site.
3) Names and contact information of people meeting with while on-site.
4) Clearly identify and list each separate issue that requires resolution. For each issue, provide a 


unique identification number, relevant importance, specific location or equipment 
identification, description of issue, recommended corrective action, and follow-up 
requirements needed. Include a digital photo for clarification if deemed to be beneficial.


5. Final Inspection before Startup:


a. Before inspection, Installer to provide written request to manufacturer stating the system is fully 
installed according manufacturer's requirements and ready for final inspection.


b. All system equipment and operating components shall be inspected. If components are inaccessible for 
inspection, they shall be made accessible before the final inspection can be completed.


c. Manufacturer shall provide a comprehensive inspection of all equipment and each operating 
component that comprise the complete system(s). Inspection shall follow a detailed checklist specific to 
each equipment and operating component.


d. Inspection reports for indoor units shall include, but not be limited to, the following:
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1) Unit designation on Drawings.
2) Manufacturer model number.
3) Serial number.
4) Network address, if applicable.
5) Each equipment setting.
6) Mounting, supports, and restraints properly installed.
7) Proper service clearance provided.
8) Wiring and power connections correct.
9) Line-voltage reading(s) within acceptable range.
10) Wiring and controls connections correct.
11) Low-voltage reading(s) within an acceptable range.
12) Controller type and model controlling unit.
13) Controller location.
14) Temperature settings and readings within an acceptable range.
15) Humidity settings and readings within an acceptable range.
16) Condensate removal acceptable.
17) Fan settings and readings within an acceptable range.
18) Unit airflow direction within an acceptable range.
19) If applicable, fan external static pressure setting.
20) Filter type and condition acceptable.
21) Noise level within an acceptable range.
22) Refrigerant piping properly connected and insulated.
23) Condensate drain piping properly connected and insulated.
24) If applicable, ductwork properly connected.
25) If applicable, external interlocks properly connected.
26) Remarks.


e. Inspection reports for outdoor units shall include, but not be limited to, the following:


1) Unit designation on Drawings.
2) Manufacturer model number.
3) Serial number.
4) Network address, if applicable.
5) Each equipment setting.
6) Mounting, supports, and restraints properly installed.
7) Proper service clearance provided.
8) Wiring and power connections correct.
9) Line-voltage reading(s) within acceptable range.
10) Wiring and controls connections correct.
11) Low-voltage reading(s) within an acceptable range.
12) Condensate removal acceptable.
13) Noise level within an acceptable range.
14) Refrigerant piping properly connected and insulated.
15) Condensate drain piping properly connected and insulated.
16) Remarks.
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f. Inspection reports for indoor, dedicated outdoor air ventilation units shall include, but not be limited 
to, the following:


1) Unit designation on Drawings.
2) Manufacturer model number.
3) Serial number.
4) Network address, if applicable.
5) Each equipment setting.
6) Mounting, supports, and restraints properly installed.
7) Proper service clearance provided.
8) Wiring and power connections correct.
9) Line-voltage reading(s) within acceptable range.
10) Wiring and controls connections correct.
11) Low-voltage reading(s) within an acceptable range.
12) Controller type and model controlling unit.
13) Controller location.
14) Temperature settings and readings within an acceptable range.
15) Humidity settings and readings within an acceptable range.
16) Condensate removal acceptable.
17) Fan settings and readings within an acceptable range.
18) Fan external static pressure setting.
19) Filter type and condition acceptable.
20) Noise level within an acceptable range.
21) Refrigerant piping properly connected and insulated.
22) Condensate drain piping properly connected and insulated.
23) Automatic dampers properly installed and operating.
24) Ductwork properly connected.
25) If applicable, external interlocks properly connected.
26) Remarks.


g. Inspection reports for energy recovery ventilators shall include, but not be limited to, the following:


1) Unit designation on Drawings.
2) Manufacturer model number.
3) Serial number.
4) Network address, if applicable.
5) Each equipment setting.
6) Mounting, supports, and restraints properly installed.
7) Proper service clearance provided.
8) Wiring and power connections correct.
9) Line-voltage reading(s) within acceptable range.
10) Wiring and controls connections correct.
11) Low-voltage reading(s) within an acceptable range.
12) Controller type and model controlling unit.
13) Controller location.
14) Temperature settings and readings within an acceptable range.
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15) Humidity readings.
16) Condensate removal acceptable.
17) Fan settings and readings within an acceptable range.
18) Fan external static pressure setting.
19) Filter type and condition acceptable.
20) Noise level within an acceptable range.
21) Automatic dampers properly installed and operating.
22) Ductwork properly connected.
23) If applicable, external interlocks properly connected.
24) Remarks.


h. Installer shall provide manufacturer with the requested documentation and technical support during 
inspection.


i. Installer shall correct observed deficiencies found by the inspection.
j. Upon completing the on-site inspection, manufacturer shall provide a written report with complete 


documentation describing each inspection step, the result, and any corrective action required.
k. If corrective action is required by Installer that cannot be completed during the same visit, provide 


additional visits, as required, until deficiencies are resolved and systems are deemed ready for startup.
l. Final report shall indicate the system(s) inspected are installed according to manufacturer's 


requirements and are ready for startup.


B. Perform the following tests and inspections with the assistance of manufacturer's service representative:


1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing 
Specification. Certify compliance with test parameters.


2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and 


unit operation.
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.


C. Refrigerant Tubing Positive Pressure Testing:


1. Comply with more stringent of VRF HVAC system manufacturer's requirements and requirements indicated.
2. After completion of tubing installation, pressurize tubing systems to a test pressure of not less than 1.2 times 


VRF HVAC system operating pressure, but not less than 600 psig (4137 kPa), using dry nitrogen.
3. Successful testing shall maintain a test pressure for a continuous and uninterrupted period of 24 hours. 


Allowance for pressure changes attributed to changes in ambient temperature are acceptable.
4. Prepare test report to record the following information for each test:







SULLIVAN COUNTY SHERIFF’S OFFICE AND 2063-1048-90
CORRECTIONAL FACILITY


VARIABLE-REFRIGERANT-FLOW HVAC SYSTEMS 238129 - 43


a. Name of person starting test, company name, phone number, and e-mail address.
b. Name of manufacturer's service representative witnessing test, company name, phone number, and e-


mail address.
c. Detailed description of extent of tubing tested.
d. Date and time at start of test.
e. Test pressure at start of test.
f. Outdoor temperature at start of test.
g. Name of person ending test, company name, phone number, and e-mail address.
h. Date and time at end of test.
i. Test pressure at end of test.
j. Outdoor temperature at end of test.
k. Remarks:


5. Submit test reports for Project record.


D. Refrigerant Tubing Evacuation Testing:


1. Comply with more stringent of VRF HVAC system manufacturer's requirements and requirements indicated.
2. After completion of tubing positive-pressure testing, evacuate tubing systems to a pressure of 500 microns.
3. Successful testing shall maintain a test pressure for a continuous and uninterrupted period of one hour(s) with 


no change.
4. Prepare test report to record the following information for each test:


a. Name of person starting test, company name, phone number, and e-mail address.
b. Name of manufacturer's service representative witnessing test, company name, phone number, and e-


mail address.
c. Detailed description of extent of tubing tested.
d. Date and time at start of test.
e. Test pressure at start of test.
f. Outdoor temperature at start of test.
g. Name of person ending test, company name, phone number, and e-mail address.
h. Date and time at end of test.
i. Test pressure at end of test.
j. Outdoor temperature at end of test.
k. Remarks:


5. Submit test reports for Project record.
6. Upon successful completion of evacuation testing, system shall be charged with refrigerant.


E. System Refrigerant Charge:


1. Using information collected from the refrigerant tubing evacuation testing, system Installer shall consult 
variable refrigerant system manufacturer to determine the correct system refrigerant charge.
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2. Installer shall charge system following VRF HVAC system manufacturer's written instructions.
3. System refrigerant charging shall be witnessed by system manufacturer's representative.
4. Total refrigerant charge shall be recorded and permanently displayed at the system's outdoor unit.


F. Products will be considered defective if they do not pass tests and inspections.


G. Prepare test and inspection reports.


3.17 STARTUP SERVICE


A. Engage a VRF HVAC system manufacturer's service representative to perform system(s) startup service.


1. Service representative shall be a factory-trained and -authorized service representative of VRF HVAC system 
manufacturer.


2. Complete startup service of each separate system.
3. Complete system startup service according to manufacturer's written instructions.


B. Startup checks shall include, but not be limited to, the following:


1. Check control communications of equipment and each operating component in system(s).
2. Check each indoor unit's response to demand for cooling and heating.
3. Check each indoor unit's response to changes in airflow settings.
4. Check each indoor unit, HRCU, and outdoor unit for proper condensate removal.
5. Check sound levels of each indoor and outdoor unit.


C. Installer shall accompany manufacturer's service representative during startup service and provide manufacturer's 
service representative with requested documentation and technical support during startup service.


1. Installer shall correct deficiencies found during startup service for reverification.


D. System Operation Report:


1. After completion of startup service, manufacturer shall issue a report for each separate system.
2. Report shall include complete documentation describing each startup check, the result, and any corrective 


action required.
3. Manufacturer shall electronically record not less than two hours of continuous operation of each system and 


submit with report for historical reference.


a. All available system operating parameters shall be included in the information submitted.
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E. Witness:


1. Invite Owner to witness startup service procedures.
2. Provide written notice not less than 20 business days before start of startup service.


3.18 ADJUSTING


A. Adjust equipment and components to function smoothly and lubricate as recommended by manufacturer.


B. Adjust initial temperature and humidity set points. Adjust initial airflow settings and discharge airflow patterns.


C. Set field-adjustable switches and circuit-breaker trip ranges according to VRF HVAC system manufacturer's written 
instructions, and as indicated.


D. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site 
assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-
normal occupancy hours for this purpose.


3.19 PROTECTION


A. Protect products from moisture and water damage. Remove and replace products that are wet, moisture damaged, or 
mold damaged.


B. Protect equipment from physical damage. Replace equipment with physical damage that cannot be repaired to new 
condition. Observable surface imperfections shall be grounds for removal and replacement.


C. Protect equipment from electrical damage. Replace equipment suffering electrical damage.


D. Cover and seal openings of equipment to keep inside of equipment clean. Do not remove covers until finish work is 
complete.


3.20 MAINTENANCE SERVICE


A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12 months' full 
maintenance by manufacturer's authorized service representative. Include two service visits for preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and adjusting as required 
for proper equipment and system operation. Parts and supplies shall be manufacturer's authorized replacement parts 
and supplies.
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3.21 SOFTWARE SERVICE AGREEMENT


A. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.


B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades 
that become available within two years from date of Substantial Completion. Upgrading software shall include 
operating system and new or revised licenses for using software.


1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to upgrade computer 
equipment if necessary.


3.22 DEMONSTRATION


A. Engage a VRF HVAC system manufacturer's factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain entire system.


B. Instructor:


1. Instructor shall be factory trained and certified by VRF HVAC system manufacturer with current training on the 
system(s), equipment, and controls that are installed.


2. Instructor's credentials shall be submitted for review by Commissioning Agent and Owner before scheduling 
training.


3. Instructor(s) primary job responsibility shall be Owner training.
4. Instructor(s) shall have not less than three years of training experience with VRF HVAC system manufacturer 


and past training experience on at least three projects of comparable size and complexity.


C. Schedule and Duration:


1. Schedule training with Owner at least 20 business days before first training session.
2. Training shall occur before Owner occupancy.
3. Training shall be held at mutually agreed date and time during normal business hours.


D. Location: Owner shall provide a suitable on-site location to host classroom training.


E. Training Attendees: Assume three people.


F. Training Attendance: For record purposes, document training attendees at the start of each new training session. 
Record attendee's name, signature, phone number, and e-mail address.


G. Training Format: Individual training modules shall include classroom training followed by hands-on field demonstration 
and training.


H. Training Materials: Provide training materials in electronic format to each attendee.
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1. Include instructional videos showing general operation and maintenance that are coordinated with operation 
and maintenance manuals.


2. Video record each classroom training session and submit an electronic copy to Owner before requesting Owner 
acceptance of training.


I. Acceptance: Obtain Owner written acceptance that training is complete and requirements indicated have been 
satisfied.


END OF SECTION 238129
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		PART 1 -  GENERAL

		1.1 RELATED DOCUMENTS

		A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.



		1.2 SUMMARY

		A. Section includes complete VRF HVAC system(s) including, but not limited to, delegated design and the following components to make a complete operating system(s) according to requirements indicated:

		B. Piping, accessories, controls, and any other appurtenances are to be provided as recommended by manufacturer.  Contractor responsible for any changes required by manufacturer different from basis-of-design system.



		1.3 DEFINITIONS

		A. Air-Conditioning System Operation: System capable of operation with all zones in cooling only.

		B. Heat-Pump System Operation: System capable of operation with all zones in either heating or cooling, but not with simultaneous heating and cooling zones that transfer heat between zones.

		C. Heat Recovery System Operation: System capable of operation with simultaneous heating and cooling zones that transfer heat between zones.

		D. HRCU: Heat Recovery Control Unit. HRCUs are used in heat recovery VRF HVAC systems to manage and control refrigerant between indoor units to provide simultaneous heating and cooling zones. "Heat Recovery Control Unit" is the term used by ASHRAE for what different manufacturers term as branch circuit controller, branch selector box, changeover box, flow selector unit, mode change unit, and other such terms.

		E. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

		F. Plenum: A space forming part of the air distribution system to which one or more air ducts are connected. An air duct is a passageway, other than a plenum, for transporting air to or from heating, ventilating, or air-conditioning equipment.

		G. Three-Pipe System Design: One high pressure refrigerant vapor line, one low pressure refrigerant vapor line, and one refrigerant liquid line connect a single outdoor unit or multiple manifold outdoor units in a single system to associated system HRCUs. One liquid line and refrigerant vapor line connect HRCUs to associated indoor units.

		H. Two-Pipe System Design: One refrigerant vapor line and one refrigerant liquid line connect a single outdoor unit or multiple manifold outdoor units in a single system to associated system HRCUs. One refrigerant liquid line and refrigerant vapor line connect HRCUs to associated indoor units. HRCUs used in two pipe systems act as an intermediate heat exchanger and include diverting valves and gas/liquid separators to move high and low pressure refrigerant between indoor units.

		I. VRF: Variable refrigerant flow.



		1.4 PREINSTALLATION MEETINGS

		A. Preinstallation Conference: Conduct conference at Project site.



		1.5 ACTION SUBMITTALS

		A. Product Data: For each type of product.

		B. Shop Drawings: For VRF HVAC systems.



		1.6 INFORMATIONAL SUBMITTALS

		A. Coordination Drawings: Plans, elevations, sections, and details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:

		B. Qualification Data:

		C. Product Test Reports: Where tests are required, for each product, for tests performed by a qualified testing agency.

		D. Source quality-control reports.

		E. Field quality-control reports.

		F. Sample Warranties: For manufacturer's warranties.



		1.7 CLOSEOUT SUBMITTALS

		A. Operation and Maintenance Data: For VRF HVAC systems to include in emergency, operation, and maintenance manuals.

		B. Software and Firmware Operational Documentation:



		1.8 MAINTENANCE MATERIAL SUBMITTALS

		A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.



		1.9 QUALITY ASSURANCE

		A. Manufacturer Qualifications:

		B. Factory-Authorized Service Representative Qualifications:

		C. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by VRF HVAC system manufacturer.

		D. ISO Compliance: System equipment and components furnished by VRF HVAC system manufacturer shall be manufactured in an ISO 9001 and ISO 14001 facility.



		1.10 DELIVERY, STORAGE, AND HANDLING

		A. Deliver and store products in a clean and dry place.

		B. Comply with manufacturer's written rigging and installation instructions for unloading and moving to final installed location.

		C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install damaged products.

		D. Protect products from weather, dirt, dust, water, construction debris, and physical damage.

		E. Replace installed products damaged during construction.



		1.11 WARRANTY

		A. Manufacturer's Warranty: Manufacturer agrees to repair or replace equipment and components that fail(s) in materials or workmanship within specified warranty period.





		PART 2 -  PRODUCTS

		2.1 MANUFACTURERS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

		B. Source Limitations: Obtain products from single source from single manufacturer including, but not limited to, the following:



		2.2 SYSTEM DESCRIPTION

		A. Direct-expansion (DX) VRF HVAC system(s) with variable capacity in response to varying cooling and heating loads. System shall consist of multiple indoor units, HRCUs, outdoor unit(s), piping, controls, and electrical power to make complete operating system(s) complying with requirements indicated.

		B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

		C. AHRI Compliance: System and equipment performance certified according to AHRI 1230 and products listed in AHRI directory.

		D. ASHRAE Compliance:

		E. UL Compliance: Comply with UL 1995.



		2.3 PERFORMANCE REQUIREMENTS

		A. Service Access:

		B. System Design and Installation Requirements:

		C. System Adaptability to Future Changes: Arrange and size system refrigerant piping to accommodate future changes to system without having to resize and replace existing refrigerant piping.

		D. Isolation of Equipment: Provide isolation valves to isolate each HRCU, indoor unit and outdoor unit for service, removal, and replacement without interrupting system operation.

		E. System Capacity Ratio: The sum of connected capacity of all indoor units shall be within the following range of outdoor-unit rated capacity:

		F. System Turndown: Stable operation down to 20 percent of outdoor-unit capacity.

		G. System Auto Refrigerant Charge: Each system shall have an automatic refrigerant charge function to ensure the proper amount of refrigerant is installed in system.

		H. Outdoor Conditions:

		I. Sound Performance: Sound levels generated by operating HVAC equipment shall be within requirements indicated.

		J. Thermal Movements: Allow for controlled thermal movements from ambient, surface, and system temperature changes.

		K. Capacities and Characteristics: As indicated on Drawings.



		2.4 INDOOR, EXPOSED, WALL-MOUNTED UNITS

		A. Description: Factory-assembled[ and -tested] complete unit with components, piping, wiring, and controls required for mating to piping, power, and controls field connections.

		B. Cabinet:

		C. DX Coil Assembly:

		D. Drain Assembly:

		E. Fan and Motor Assembly:

		F. Filter Assembly:

		G. Grille Assembly: Manufacturer's standard discharge grille[ with field-adjustable air pattern] mounted in top [or front face ]of unit cabinet.

		H. Unit Accessories:

		I. Unit Controls:

		J. Unit Electrical:



		2.5 INDOOR, RECESSED, CEILING-MOUNTED UNITS

		A. Description: Factory-assembled[ and -tested] complete unit with components, piping, wiring, and controls required for mating to ductwork, piping, power, and controls field connections.

		B. Cabinet:

		C. DX Coil Assembly:

		D. Drain Assembly:

		E. Fan and Motor Assembly:

		F. Filter Assembly:

		G. Discharge-Air Grille Assembly: Mounted in bottom of unit cabinet.

		H. Return-Air Grille Assembly: Manufacturer's standard grille mounted in bottom of unit cabinet.

		I. Outdoor Air Ventilation Connection: Sheet metal knockout for optional connection to outdoor air ventilation duct.

		J. Unit Controls:

		K. Unit Electrical:



		2.6 INDOOR, ENERGY RECOVERY VENTILATOR

		A. Description: Factory-assembled and -tested complete unit with components, wiring, and controls required for mating to ductwork, power, and controls field connections.

		B. Cabinet:

		C. Damper Assemblies:

		D. Fan and Motor Assemblies: Separate fan and motor assemblies for supply and exhaust airstreams with control for equal airflow.

		E. Filter Assemblies: Separate filter assemblies for outdoor air and exhaust airstreams entering energy recovery heat exchanger.

		F. Energy Recovery Heat Exchanger:

		G. Unit Accessories:

		H. Unit Controls:

		I. Unit Electrical:



		2.7 OUTDOOR, AIR-SOURCE HEAT RECOVERY UNITS

		A. Description: Factory-assembled and -tested complete unit with components, piping, wiring, and controls required for mating to piping, power, and controls field connections.

		B. Cabinet:

		C. Compressor and Motor Assembly:

		D. Condenser Coil Assembly:

		E. Condenser Fan and Motor Assembly:

		F. Drain Pan: If required by manufacturer's design, provide unit with non-ferrous drain pan with bottom sloped to a low point drain connection.

		G. Unit Controls:

		H. Unit Electrical:

		I. Unit Piping:



		2.8 HEAT RECOVERY CONTROL UNITS (HRCUs)

		A. Description: Factory-assembled and -tested complete unit with components, piping, wiring, and controls required for mating to piping, power, and controls field connections.

		B. Cabinet:

		C. Drain Pan: If required by manufacturer's design, provide unit with non-ferrous drain pan with bottom sloped to a low point drain connection.

		D. Refrigeration Assemblies and Specialties:

		E. Unit Controls:

		F. Unit Electrical:

		G. Unit Piping:



		2.9 SYSTEM CONTROLS

		A. General Requirements:

		B. VRF HVAC System Operator Software for PC:

		C. Central Controllers:

		D. Wired Controllers for Indoor Units:



		2.10 SYSTEM REFRIGERANT AND OIL

		A. Refrigerant:

		B. Oil:



		2.11 SYSTEM CONDENSATE DRAIN PIPING

		A. If more than one material is listed, material selection is Contractor's option.

		B. Copper Tubing:

		C. CPVC plastic pipe according to ASTM F441/F441M, Schedule 40, with socket-type pipe fittings according to ASTM F438 and solvent cement according to ASTM F493.

		D. PVC plastic pipe according to ASTM D1785, Schedule 40, with socket-type pipe fittings according to ASTM D2466 and solvent cement according to ASTM D2564, primer according to ASTM F656.



		2.12 SYSTEM REFRIGERANT PIPING

		A. Comply with requirements in Section 232300 "Refrigerant Piping" for system piping requirements.

		B. Refrigerant Piping:

		C. Refrigerant Tubing Kits:

		D. Divided-Flow Specialty Fittings: Where required by VRF HVAC system manufacturer for proper system operation, VRF HVAC system manufacturer shall furnish specialty fittings with identification and instructions for proper installation by Installer.

		E. Refrigerant Isolation Ball Valves:



		2.13 METAL HANGERS AND SUPPORTS

		A. Copper Tube Hangers:

		B. Plastic Pipe Hangers:



		2.14 METAL FRAMING SYSTEMS

		A. MFMA Manufacturer Metal Framing Systems:



		2.15 FASTENER SYSTEMS

		A. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.



		2.16 OUTDOOR EQUIPMENT STANDS

		A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

		B. Description: Individual foot supports with elevated adjustable channel cross bars and clamps/fasteners/bolts for ground or roof-supported outdoor equipment components, without roof membrane penetration, in a prefabricated system that can be modularly assembled on-site.

		C. Foot Material: Rubber or polypropylene.

		D. Rails Material: Hot-dip galvanized carbon steel.

		E. Wind/Sliding Load Resistance: Up to 100 mph (44 m/s) minimum.



		2.17 MISCELLANEOUS SUPPORT MATERIALS

		A. Grout: ASTM C1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.

		B. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.

		C. Threaded Rods: Continuously threaded. Zinc-plated steel or galvanized steel for indoor applications and stainless steel for outdoor applications. Mating nuts and washers of similar material as rods.



		2.18 SYSTEM CONTROL CABLE

		A. Cable Rating: Listed and labeled for application according to NFPA 70.

		B. Low-Voltage Control Cabling:

		C. TIA-485A Network Cabling:

		D. Ethernet Network Cabling: TIA-568-C.2 Category 6 cable with RJ-45 connectors.

		E. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for control wiring and cable raceways.



		2.19 MATERIALS

		A. Steel:

		B. Stainless Steel:

		C. Galvanized Steel: ASTM A653/A653M.

		D. Aluminum: ASTM B209.

		E. Comply with Section 230546 "Coatings for HVAC" for corrosion-resistant coating.

		F. Corrosion-Resistant Coating: Coat with a corrosion-resistant coating capable of withstanding a 3000-hour salt-spray test according to ASTM B117.



		2.20 SOURCE QUALITY CONTROL

		A. Factory Tests: Test and inspect factory-assembled equipment.

		B. Equipment will be considered defective if it does not pass tests and inspections.

		C. Prepare test and inspection reports for historical record. Submit reports only if requested.





		PART 3 -  EXECUTION

		3.1 EXAMINATION

		A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.

		B. Examine products before installation. Reject products that are wet, moisture damaged, or mold damaged.

		C. Examine roughing-in for piping and tubing to verify actual locations of connections before equipment installation.

		D. Examine roughing-in for ductwork to verify actual locations of connections before equipment installation.

		E. Examine roughing-in for wiring and conduit to verify actual locations of connections before equipment installation.

		F. Examine walls, floors, roofs, and outdoor pads for suitable conditions where equipment will be installed.

		G. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.

		H. Proceed with installation only after unsatisfactory conditions have been corrected.



		3.2 EQUIPMENT INSTALLATION, GENERAL

		A. Clearance:

		B. Loose Components: Install components, devices, and accessories furnished by manufacturer, with equipment, that are not factory mounted.



		3.3 INSTALLATION OF INDOOR UNITS

		A. Install units to be level and plumb while providing a neat and finished appearance.

		B. Unless otherwise required by VRF HVAC system manufacturer, support ceiling-mounted units from structure above using threaded rods; minimum rod size of 3/8 inch (10 mm).

		C. Adjust supports of exposed and recessed units to draw units tight to adjoining surfaces.

		D. Protect finished surfaces of ceilings, floors, and walls that come in direct contact with units. Refinish or replaced damaged areas after units are installed.

		E. In rooms with ceilings, conceal piping and tubing, controls, and electrical power serving units above ceilings.

		F. In rooms without ceiling, arrange piping and tubing, controls, and electrical power serving units to provide a neat and finished appearance.

		G. Provide lateral bracing if needed to limit movement of suspended units to not more than 0.25 inch (13 mm).

		H. For floor- and wall-mounted units that are exposed, conceal piping and tubing, controls, and electrical power serving units within walls.



		3.4 INSTALLATION OF OUTDOOR UNITS

		A. Install units to be level and plumb while providing a neat and finished appearance.

		B. Pad-Mounted Installations: Install outdoor units on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."



		3.5 GENERAL REQUIREMENTS FOR PIPING INSTALLATION

		A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping and tubing systems. Install piping and tubing as indicated unless deviations to layout are approved on coordination drawings.

		B. Install piping and tubing in concealed locations unless otherwise indicated and except in equipment rooms and service areas.

		C. Install piping and tubing at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

		D. Install piping and tubing above accessible ceilings to allow sufficient space for ceiling panel removal.

		E. Install piping and tubing to permit valve servicing.

		F. Install piping and tubing at indicated slopes.

		G. Install piping and tubing free of sags.

		H. Install fittings for changes in direction and branch connections.

		I. Install piping and tubing to allow application of insulation.

		J. Install groups of pipes and tubing parallel to each other, spaced to permit applying insulation with service access between insulated piping and tubing.

		K. Install sleeves for piping and tubing penetrations of walls, ceilings, and floors. Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

		L. Install escutcheons for piping and tubing penetrations of walls, ceilings, and floors. Comply with requirements for escutcheons specified in Section 230518 "Escutcheons for HVAC Piping."



		3.6 INSTALLATION OF SYSTEM CONDENSATE DRAIN PIPING

		A. General Requirements for Drain Piping and Tubing:

		B. Gravity Drains:

		C. Pumped Drains:



		3.7 INSTALLATION OF REFRIGERANT PIPING

		A. Refrigerant Tubing Kits:

		B. Install refrigerant piping according to ASHRAE 15 and governing codes.

		C. Select system components with pressure rating equal to or greater than system operating pressure.

		D. Install piping as short and direct as possible, with a minimum number of joints and fittings.

		E. Arrange piping to allow inspection and service of equipment. Install valves and specialties in accessible locations to allow for service and inspection. Install access doors or panels as specified in Section 083113 "Access Doors and Frames" if valves or equipment requiring maintenance is concealed behind finished surfaces.

		F. Install refrigerant piping and tubing in protective conduit where installed belowground.

		G. Install refrigerant piping and tubing in rigid or flexible conduit in locations where exposed to mechanical damage.

		H. Unless otherwise required by VRF HVAC system manufacturer, slope refrigerant piping and tubing as follows:

		I. When brazing, remove or protect components that could be damaged by heat.

		J. Before installation, clean piping, tubing, and fittings to cleanliness level required by VRF HVAC system manufacturer.

		K. Joint Construction:



		3.8 INSTALLATION OF METAL HANGERS AND SUPPORTS

		A. Comply with requirements in Section 230548.13 "Vibration Controls for HVAC" for seismic restraints.

		B. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.

		C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support together on field-assembled metal framing systems.

		D. Comply with MFMA-103 for metal framing system selections and applications that are not specified.

		E. Fastener System Installation:

		F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.

		G. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.

		H. Install lateral bracing with pipe hangers and supports to prevent swaying.

		I. Install building attachments within concrete slabs or attach to structural steel.

		J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.

		K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.

		L. Horizontal-Piping Hangers and Supports: Install the following types:

		M. Horizontal Piping Hanger Spacing and Rod Size: Install hangers for drawn-temper copper piping with the following maximum horizontal spacing and minimum rod sizes:

		N. Vertical-Piping Clamps: Install the following types:

		O. Support vertical runs at roof, at each floor, and at midpoint intervals between floors, not to exceed 5 feet (1.5 m).

		P. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified.

		Q. Use hangers, supports, and attachments with galvanized coatings unless otherwise indicated.

		R. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.

		S. Trim excess length of continuous-thread hanger and support rods to 1 inch (25 mm).

		T. Building Attachments: Install the following types:



		3.9 INSTALLATION OF DUCT, ACCESSORIES, AND AIR OUTLETS

		A. Where installing ductwork adjacent to equipment, allow space for service and maintenance.

		B. Comply with requirements for metal ducts specified in Section 233113 "Metal Ducts."

		C. Comply with requirements for air duct accessories specified in Section 233300 "Air Duct Accessories."

		D. Comply with requirements for flexible ducts specified in Section 233346 "Flexible Ducts."

		E. Comply with requirements for air diffusers specified in Section 233713.13 "Air Diffusers."

		F. Comply with requirements for registers and grilles specified in Section 233713.23 "Registers and Grilles."



		3.10 ELECTRICAL INSTALLATION

		A. Comply with requirements indicated on Drawings and in applicable Division 26 Sections.

		B. To extent electrical power is required for system equipment, components, and controls, and is not indicated on Drawings and addressed in the Specifications, the design for such electrical power shall be delegated to VRF HVAC system provider.

		C. Connect field electrical power source to each separate electrical device requiring field electrical power. Coordinate termination point and connection type with Installer.

		D. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

		E. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding connections.

		F. Install nameplate or acrylic label with self-adhesive back for each electrical connection indicating electrical equipment designation and circuit number feeding connection.

		G. Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for raceway selection and installation requirements for boxes, conduits, and wireways as supplemented or revised in this Section.

		H. Comply with TIA-569-D for pull-box sizing and length of conduit and number of bends between pull points.

		I. Install manufactured conduit sweeps and long-radius elbows if possible.

		J. Install metal conduits with grounding bushings and connect with grounding conductor to grounding system.



		3.11 SOFTWARE

		A. Cybersecurity:



		3.12 INSTALLATION OF SYSTEM CONTROL CABLE

		A. Comply with NECA 1.

		B. Installation Method:

		C. General Requirements for Cabling:

		D. Balanced Twisted-Pair Cable Installation:

		E. Open-Cable Installation:

		F. Separation from EMI Sources: Comply with BICSI TDMM and TIA-569-D recommendations for separating unshielded cable from potential EMI sources including electrical power wiring and equipment.



		3.13 FIRESTOPPING

		A. Comply with requirements in Section 078413 "Penetration Firestopping."

		B. Comply with TIA-569-D, Annex A, "Firestopping."

		C. Comply with BICSI TDMM, "Firestopping" Chapter.



		3.14 GROUNDING INSTALLATION

		A. For data communication wiring, comply with TIA-607-B and with BICSI TDMM, "Bonding and Grounding (Earthing)" Chapter.

		B. For low-voltage control cabling, comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems."



		3.15 IDENTIFICATION

		A. Identify system equipment, piping, tubing, and valves. Comply with requirements for identification specified in Section 230553 "Identification for HVAC Piping and Equipment."

		B. Identify system electrical and controls components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."



		3.16 FIELD QUALITY CONTROL

		A. Manufacturer's Field Service: Engage VRF HVAC system manufacturer's service representative to advise and assist installers; witness testing; and observe and inspect components, assemblies, and equipment installations, including controls and connections.

		B. Perform the following tests and inspections with the assistance of manufacturer's service representative:

		C. Refrigerant Tubing Positive Pressure Testing:

		D. Refrigerant Tubing Evacuation Testing:

		E. System Refrigerant Charge:

		F. Products will be considered defective if they do not pass tests and inspections.

		G. Prepare test and inspection reports.



		3.17 STARTUP SERVICE

		A. Engage a VRF HVAC system manufacturer's service representative to perform system(s) startup service.

		B. Startup checks shall include, but not be limited to, the following:

		C. Installer shall accompany manufacturer's service representative during startup service and provide manufacturer's service representative with requested documentation and technical support during startup service.

		D. System Operation Report:

		E. Witness:



		3.18 ADJUSTING

		A. Adjust equipment and components to function smoothly and lubricate as recommended by manufacturer.

		B. Adjust initial temperature and humidity set points. Adjust initial airflow settings and discharge airflow patterns.

		C. Set field-adjustable switches and circuit-breaker trip ranges according to VRF HVAC system manufacturer's written instructions, and as indicated.

		D. Occupancy Adjustments: When requested within 12 months from date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.



		3.19 PROTECTION

		A. Protect products from moisture and water damage. Remove and replace products that are wet, moisture damaged, or mold damaged.

		B. Protect equipment from physical damage. Replace equipment with physical damage that cannot be repaired to new condition. Observable surface imperfections shall be grounds for removal and replacement.

		C. Protect equipment from electrical damage. Replace equipment suffering electrical damage.

		D. Cover and seal openings of equipment to keep inside of equipment clean. Do not remove covers until finish work is complete.



		3.20 MAINTENANCE SERVICE

		A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall include 12 months' full maintenance by manufacturer's authorized service representative. Include two service visits for preventive maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and adjusting as required for proper equipment and system operation. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.



		3.21 SOFTWARE SERVICE AGREEMENT

		A. Technical Support: Beginning at Substantial Completion, service agreement shall include software support for two years.

		B. Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software shall include operating system and new or revised licenses for using software.



		3.22 DEMONSTRATION

		A. Engage a VRF HVAC system manufacturer's factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain entire system.

		B. Instructor:

		C. Schedule and Duration:

		D. Location: Owner shall provide a suitable on-site location to host classroom training.

		E. Training Attendees: Assume three people.

		F. Training Attendance: For record purposes, document training attendees at the start of each new training session. Record attendee's name, signature, phone number, and e-mail address.

		G. Training Format: Individual training modules shall include classroom training followed by hands-on field demonstration and training.

		H. Training Materials: Provide training materials in electronic format to each attendee.

		I. Acceptance: Obtain Owner written acceptance that training is complete and requirements indicated have been satisfied.
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SECTION 263213.13 - DIESEL-ENGINE-DRIVEN GENERATOR SETS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Diesel engine. 


2. Diesel fuel-oil system. 


3. Control and monitoring. 


4. Generator overcurrent and fault protection. 


5. Generator, exciter, and voltage regulator. 


6. Outdoor engine generator enclosure. 


7. Vibration isolation devices. 


8. Load Center Panelboard 


9. Remote annunciator(s). 


B. Related Requirements: 


1. Section 263600 "Transfer Switches" for transfer switches including sensors and relays to 


initiate automatic-starting and -stopping signals for engine generators. 


1.3 DEFINITIONS 


A. EPS: Emergency power supply. 


B. EPSS: Emergency power supply system. 


C. Operational Bandwidth: The total variation from the lowest to highest value of a parameter 


over the range of conditions indicated, expressed as a percentage of the nominal value of the 


parameter. 


1.4 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1. Include rated capacities, operating characteristics, electrical characteristics, and 


furnished specialties and accessories. 
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2. Include thermal damage curve for generator. 


3. Include time-current characteristic curves for generator protective device. 


4. Include fuel consumption in gallons per hour at 0.8 power factor at 0.5, 0.75, and 1.0 


times generator capacity. 


5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times generator 


capacity. 


6. Include airflow requirements for cooling and combustion air in cubic feet per minute at 


0.8 power factor, with air-supply temperature of 95, 80, 70, and 50 deg F. Provide 


Drawings indicating requirements and limitations for location of air intake and exhausts. 


7. Include generator characteristics, including, but not limited to, kilowatt rating, 


efficiency, reactances, and short-circuit current capability. 


B. Shop Drawings: 


1. Include plans and elevations for engine generator and other components specified. 


Indicate access requirements affected by height of subbase fuel tank. 


2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 


clearances, method of field assembly, components, and location and size of each field 


connection. 


3. Identify fluid drain ports and clearance requirements for proper fluid drain. 


4. Design calculations for selecting vibration isolators and seismic restraints and for 


designing vibration isolation bases. 


5. Vibration Isolation Base Details: Detail fabrication including anchorages and 


attachments to structure and to supported equipment. Include base weights. 


6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and 


interconnection diagrams showing terminal markings for engine generators and 


functional relationship between all electrical components. 


1.5 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For Installer and manufacturer’s factory-authorized service representative. 


B. Seismic Qualification Data: Certificates, for engine generator, accessories, and components, 


from manufacturer. 


1. Basis for Certification: Indicate whether withstand certification is based on actual test of 


assembled components or on calculation. 


2. Dimensioned Outline Drawings of Equipment Unit: With engine and generator mounted 


on rails, identify center of gravity and total weight, including full fuel tank, supplied 


enclosure, subbase-mounted fuel tank, and each piece of equipment not integral to the 


engine generator, and locate and describe mounting and anchorage provisions. 


3. Detailed description of equipment anchorage devices on which the certification is based 


and their installation requirements. 


C. Source Quality-Control Reports: Including, but not limited to, the following: 


1. Certified summary of prototype-unit test report. 
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2. Certified Test Reports: For components and accessories that are equivalent, but not 


identical, to those tested on prototype unit. 


3. Certified Summary of Performance Tests: Certify compliance with specified requirement 


to meet performance criteria for sensitive loads. 


4. Report of factory test on units to be shipped for this Project, showing evidence of 


compliance with specified requirements. 


5. Report of sound generation. 


6. Report of exhaust emissions showing compliance with applicable regulations. 


7. Certified Torsional Vibration Compatibility: Comply with NFPA 110. 


D. Field quality-control reports. 


E. Warranty: For special warranty. 


1.6 CLOSEOUT SUBMITTALS 


A. Operation and Maintenance Data: For packaged engine generators to include in emergency, 


operation, and maintenance manuals. 


1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 


include the following: 


a. List of tools and replacement items recommended to be stored at Project for 


ready access. Include part and drawing numbers, current unit prices, and source 


of supply. 


b. Operating instructions laminated and mounted adjacent to generator location. 


c. Training plan. 


1.7 MAINTENANCE MATERIAL SUBMITTALS 


A. Furnish extra materials that match products installed and that are packaged with protective 


covering for storage and identified with labels describing contents. 


1. Fuses: One for every 10 of each type and rating, but no fewer than one of each. 


2. Indicator Lamps: Two for every six of each type used, but no fewer than two of each. 


3. Filters: One set each of lubricating oil, fuel, and combustion-air filters. 


4. Tools: Each tool listed by part number in operations and maintenance manual. 


1.8 QUALITY ASSURANCE 


A. Installer Qualifications: An authorized representative who is trained and approved by 


manufacturer. 
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1.9 WARRANTY 


A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged 


engine generators and associated auxiliary components that fail in materials or workmanship 


within specified warranty period. 


1. Warranty Period: Five (5) years from date of Substantial Completion. Warranty shall 


include labor, parts, mileage, and travel time. 


PART 2 - PRODUCTS 


2.1 MANUFACTURERS 


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 


following: 


1. Caterpillar, Inc.; Electric Power Division. 


2. Cummins Power Generation. 


3. Generac. 


4. Kohler Power Systems. 


B. Source Limitations: Obtain packaged engine generators and auxiliary components from single 


source from single manufacturer. 


2.2 PERFORMANCE REQUIREMENTS 


A. Seismic Performance: Engine generator housing, subbase fuel tank, engine generator, 


batteries, battery racks, silencers, sound attenuating equipment, accessories, and components 


shall withstand the effects of earthquake motions determined according to ASCE/SEI 7. 


1. The term "withstand" means "the unit will remain in place without separation of any 


parts when subjected to the seismic forces specified and the unit will be fully 


operational after the seismic event." 


2. Shake-table testing shall comply with ICC-ES AC156. Testing shall be performed with all 


fluids at worst-case normal levels. Water shall be substituted for diesel fuel in fuel tank 


during test. 


3. Component Importance Factor:  1.5. 


B. B11 Compliance: Comply with B11.19. 


C. NFPA Compliance: 


1. Comply with NFPA 37. 


2. Comply with NFPA 70. 


3. Comply with NFPA 110 requirements for Level 1 EPSS. 
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D. Engine Exhaust Emissions: Comply with current EPA requirements and applicable state and 


local government requirements. 


E. Noise Emission: Comply with applicable state and local government requirements for 


maximum noise level at adjacent property boundaries due to sound emitted by engine 


generator including engine, engine exhaust, engine cooling-air intake and discharge, and other 


components of installation. 


F. Environmental Conditions: Engine generator system shall withstand the following 


environmental conditions without mechanical or electrical damage or degradation of 


performance capability: 


1. Ambient Temperature:  -10 deg F to 104 deg F. 


2. Altitude: Sea level to 1000 feet. 


2.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION 


A. Factory-assembled and -tested, water-cooled engine, with brushless generator and 


accessories. 


B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 


a qualified testing agency, and marked for intended location and use. 


C. Power Rating:  Power Rating: Stand-by; capable of continuous non-stop operation a minimum 


of 72 hours at full load. 


D. EPSS Class: Engine generator shall be classified as a Class 96 according to NFPA 110. 


E. Service Load: See one-line diagram on Construction Documents. 


F. Power Factor:  0.8, lagging. 


G. Frequency: 60 Hz. 


H. Voltage:  480-V ac. 


I. Phase: Three-phase, four wire, grounded wye. 


J. Induction Method:  Turbocharged. 


K. Governor: Adjustable isochronous, with speed sensing. 


L. Mounting Frame: Structural steel framework to maintain alignment of mounted components 


without depending on concrete foundation. Provide lifting attachments sized and spaced to 


prevent deflection of base during lifting and moving. 
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1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to 


indicate location and lifting capacity of each lifting attachment and engine generator 


center of gravity. 


M. Capacities and Characteristics: 


1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power 


required for the continued and repeated operation of the unit and auxiliaries. 


2. Nameplates: For each major system component to identify manufacturer's name and 


address, and model and serial number of components. 


N. Engine Generator Performance: 


1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no 


load to full load. 


2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-


load increase or decrease. Voltage shall recover and remain within the steady-state 


operating band within three seconds. 


3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no 


load to full load. 


4. Steady-State Frequency Stability: When system is operating at any constant load within 


the rated load, there shall be no random speed variations outside the steady-state 


operational band and no hunting or surging of speed. 


5. Transient Frequency Performance: Less than 5 percent variation for 50 percent step-


load increase or decrease. Frequency shall recover and remain within the steady-state 


operating band within five seconds. 


6. Output Waveform: At no load, harmonic content measured line to line or line to neutral 


shall not exceed 5 percent total and 3 percent for single harmonics. Telephone influence 


factor, determined according to NEMA MG 1, shall not exceed 50 percent. 


7. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output 


terminals, system shall supply a minimum of 250 percent of rated full-load current for 


not less than 10 seconds and then clear the fault automatically, without damage to 


generator system components. 


8. Start Time: 


 


a. Comply with NFPA 110, Type 10 system requirements. 


2.4 DIESEL ENGINE 


A. Fuel: ASTM D975, diesel fuel oil, Grade 2-D S15. 


B. Rated Engine Speed: 1800 rpm. 


C. Lubrication System: Engine or skid-mounted. 


1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and smaller 


while passing full flow. 
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2. Thermostatic Control Valve: Control flow in system to maintain optimum oil 


temperature. Unit shall be capable of full flow and is designed to be fail-safe. 


3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable 


container with no disassembly and without use of pumps, siphons, special tools, or 


appliances. 


D. Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket system. 


Comply with UL 499 and with NFPA 110 requirements for Level 1 equipment for heater 


capacity. 


E. Integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine 


generator set mounting frame and integral engine-driven coolant pump. 


1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water, 


with anticorrosion additives as recommended by engine manufacturer. 


2. Temperature Control: Self-contained, thermostatic-control valve modulates coolant 


flow automatically to maintain optimum constant coolant temperature as 


recommended by engine manufacturer. 


3. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer 


covering of aging-, UV-, and abrasion-resistant fabric. 


a. Rating: 50-psig maximum working pressure with coolant at 180 deg F, and non-


collapsible under vacuum. 


b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and 


equipment connections. 


F. Muffler/Silencer: 


1. Critical type, sized as recommended by engine manufacturer and selected with exhaust 


piping system to not exceed engine manufacturer's engine backpressure requirements. 


a. Minimum sound attenuation of 18 dB at 500 Hz. 


b. Sound level measured at a distance of 25 feet from exhaust discharge after 


installation is complete shall be 85 dBA or less. 


G. Air-Intake Filter:  Heavy-duty, engine-mounted air cleaner with replaceable dry-filter element 


and "blocked filter" indicator. 


H. Starting System:  24-V electric, with negative ground. 


1. Components: Sized so they are not damaged during a full engine-cranking cycle with 


ambient temperature at maximum specified in "Performance Requirements" Article. 


2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine 


flywheel without binding. 


3. Cranking Cycle:  As required by NFPA 110 for system level specified. 


4. Battery:  Nickel cadmium or lead acid, with capacity within ambient temperature range 


specified in "Performance Requirements" Article to provide specified cranking cycle at 


least three (3) times without recharging. 
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5. Battery Cable: Size as recommended by engine manufacturer for cable length indicated. 


Include required interconnecting conductors and connection accessories. 


6. Battery Compartment/Battery Tray: Factory fabricated of metal with acid-resistant finish 


and thermal insulation. Thermostatically controlled heater shall be arranged to maintain 


battery above 50 deg F regardless of external ambient temperature within range 


specified in "Performance Requirements" Article. Include accessories required to 


support and fasten batteries in place. Provide ventilation to exhaust battery gases. 


7. Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish designed to 


hold the quantity of battery cells required and to maintain the arrangement to minimize 


lengths of battery interconnections. 


8. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage 


regulation and 35-A minimum continuous rating. 


9. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type 


designed for lead acid or nickel-cadmium batteries. Unit shall comply with UL 1236 and 


include the following features: 


a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after 


battery has lost charge until an adjustable equalizing voltage is achieved at 


battery terminals. Unit shall then be automatically switched to a lower float-


charging mode and shall continue to operate in that mode until battery is 


discharged again. 


b. Automatic Temperature Compensation: Adjust float and equalize voltages for 


variations in ambient temperature from minus 40 to 140 deg F to prevent 


overcharging at high temperatures and undercharging at low temperatures. 


c. Automatic Voltage Regulation: Maintain constant output voltage regardless of 


input voltage variations up to plus or minus 10 percent. 


d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging 


rates. 


e. Safety Functions: Sense abnormally low battery voltage and close contacts 


providing low battery voltage indication on control and monitoring panel. Sense 


high battery voltage and loss of ac input or dc output of battery charger. Either 


condition shall close contacts that provide a battery-charger malfunction 


indication at system control and monitoring panel. 


f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet. 


2.5 DIESEL FUEL-OIL SYSTEM 


A. Comply with NFPA 37. 


B. Piping: Fuel-oil piping shall be Schedule 40 black steel, complying with requirements in 


Section 231113 "Facility Fuel-Oil Piping." Cast iron, aluminum, copper, and galvanized steel 


shall not be used in the fuel-oil system. 


C. Main Fuel Pump: Mounted on engine to provide primary fuel flow under starting and load 


conditions. 


D. Fuel Filtering: Remove water and contaminants larger than 1 micron. 
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E. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess fuel to 


source. 


F. Subbase-Mounted, Double-Wall, Fuel-Oil Tank: Factory installed and piped, complying with 


UL 142 fuel-oil tank. Features include the following: 


1. Tank level indicator. 


2. Fuel-Tank Capacity: Minimum tank capacity for fuel as required to run the generator, at 


rated full load, for a minimum of 72 hours, this includes periodic maintenance 


operations between fuel refills and refills for fuel for continuous operation at EPSS class 


72. 


3. Leak detection in interstitial space. 


4. Vandal-resistant fill cap. 


5. Containment Provisions: Provide spill containment enclosure at the fuel fill port.   


2.6 CONTROL AND MONITORING 


A. Automatic Starting System Sequence of Operation: When mode-selector switch on the control 


and monitoring panel is in the automatic position, remote-control contacts in one or more 


separate automatic transfer switches initiate starting and stopping of engine generator. When 


mode-selector switch is switched to the on position, engine generator starts. The off position 


of same switch initiates engine generator shutdown. When engine generator is running, 


specified system or equipment failures or derangements automatically shut down engine 


generator and initiate alarms. 


B. Provide minimum run time control set for 30 minutes with override only by operation of a 


remote emergency-stop switch. 


C. Comply with UL 508A. 


D. Configuration: 


1. Operating and safety indications, protective devices, basic system controls, and engine 


gages shall be grouped in a common control and monitoring panel mounted on the 


engine generator. Mounting method shall isolate the control panel from engine 


generator vibration. Panel shall be powered from the engine generator battery. 


E. Control and Monitoring Panel: 


1. Digital engine generator controller with integrated LCD display, controls, and 


microprocessor, capable of local and remote control, monitoring, and programming, 


with battery backup. 


2. Instruments: Located on the control and monitoring panel and viewable during 


operation. 


a. Engine lubricating-oil pressure gage. 


b. Engine-coolant temperature gage. 


c. DC voltmeter (alternator battery charging). 
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d. Running-time meter. 


e. AC voltmeter, connected to a phase selector switch. 


f. AC ammeter, connected to a phase selector switch. 


g. AC frequency meter. 


h. Generator-voltage adjusting rheostat. 


3. Controls and Protective Devices: Controls, shutdown devices, and common alarm 


indication, including the following: 


a. Cranking control equipment. 


b. Run-Off-Auto switch. 


c. Control switch not in automatic position alarm. 


d. Overcrank alarm. 


e. Overcrank shutdown device. 


f. Low-water temperature alarm. 


g. High engine temperature pre-alarm. 


h. High engine temperature. 


i. High engine temperature shutdown device. 


j. Overspeed alarm. 


k. Overspeed shutdown device. 


l. Low fuel main tank. 


1) Low-fuel-level alarm shall be initiated when the level falls below that 


required for operation for duration required in "Fuel Tank Capacity" 


Subparagraph in "Diesel Fuel-Oil System" Article. 


m. Coolant low-level alarm. 


n. Coolant low-level shutdown device. 


o. Coolant high-temperature pre-alarm. 


p. Coolant high-temperature alarm. 


q. Coolant low-temperature alarm. 


r. Coolant high-temperature shutdown device. 


s. EPS load indicator. 


t. Battery high-voltage alarm. 


u. Low cranking voltage alarm. 


v. Battery-charger malfunction alarm. 


w. Battery low-voltage alarm. 


x. Lamp test. 


y. Contacts for local and remote common alarm. 


z. Remote manual stop shutdown device. 


aa. Air shutdown damper alarm when used. 


bb. Air shutdown damper shutdown device when used. 


cc. Generator overcurrent-protective-device not-closed alarm. 


dd. Hours of operation. 


ee. Engine generator metering, including voltage, current, hertz, kilowatt, kilovolt 


ampere, and power factor. 


F. Connection to Datalink: 
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1. A separate terminal block, factory wired to Form C dry contacts, for each alarm and 


status indication. 


2. Provide connections for datalink transmission of indications to remote data terminals 


via BACnet or Modbus; protocol as required by Mechanical Contractor. 


3. Provide connections for datalink transmission of indications to Owner’s remote Ethernet 


IP devices (mobile phones, workstations, pagers) via a VPN connection to the Owner’s 


Intranet or other “cloud” connection.  


G. Common Remote Panel with Common Audible Alarm: Include necessary contacts and 


terminals in control and monitoring panel. Remote panel shall be powered from the engine 


generator battery. 


H. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm conditions shall 


identify each alarm event, and a common audible signal shall sound for each alarm condition. 


Silencing switch in face of panel shall silence signal without altering visual indication. Connect 


so that after an alarm is silenced, clearing of initiating condition will reactivate alarm until 


silencing switch is reset. Cabinet and faceplate are surface- or flush-mounting type to suit 


mounting conditions indicated. 


1. Over-crank alarm. 


2. Low water-temperature alarm. 


3. High engine temperature pre-alarm. 


4. High engine temperature alarm. 


5. Low lube oil pressure alarm. 


6. Overspeed alarm. 


7. Low fuel main tank alarm. 


8. Low coolant level alarm. 


9. Low cranking voltage alarm. 


10. Contacts for local and remote common alarm. 


11. Audible-alarm silencing switch. 


12. Air shutdown damper when used. 


13. Run-Off-Auto switch. 


14. Control switch not in automatic position alarm. 


15. Fuel tank derangement alarm. 


16. Fuel tank high-level shutdown of fuel supply alarm. 


17. Lamp test. 


18. Low-cranking voltage alarm. 


19. Generator overcurrent-protective-device not-closed alarm. 


I. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and 


include wiring required to support specified items. Locate sensors and other supporting items 


on engine or generator unless otherwise indicated. 


J. Remote Emergency-Stop Switch: Flush; wall mounted unless otherwise indicated; and labeled. 


Push button shall be protected from accidental operation.  Mount on the exterior of the 


generator enclosure at a readily accessible and readily visible location. 
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2.7 GENERATOR OVERCURRENT AND FAULT PROTECTION 


A. Overcurrent protective devices shall be coordinated to optimize selective tripping when a 


short circuit occurs. 


1. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize 


selective tripping when a short circuit occurs. Coordination of protective devices shall 


consider both utility and EPSS as the voltage source. 


2. Overcurrent protective devices for the EPSS shall be accessible only to authorized 


personnel. 


B. Generator Overcurrent Protective Devices: 


1. Molded-case circuit breaker, thermal-magnetic type; 100 percent rated; complying with 


UL 489: 


a. Tripping Characteristic: Designed specifically for generator protection. 


b. Trip Rating: Matched to generator output rating. 


c. Shunt Trip: Connected to trip breaker when engine generator is shut down by 


other protective devices. 


d. Mounting: Adjacent to, or integrated with, control and monitoring panel. 


e. Adjustable long-time trip settings. 


2. Molded-case circuit breaker, electronic-trip type; 100 percent rated; complying with 


UL 489: 


a. Tripping Characteristics: Adjustable long-time and short-time delay and 


instantaneous and ground fault. 


b. Trip Settings: Selected to coordinate with generator thermal damage curve. 


c. Shunt Trip: Connected to trip breaker when engine generator is shut down by 


other protective devices. 


d. Mounting: Adjacent to, or integrated with, control and monitoring panel. 


C. Generator Protector: Microprocessor-based unit shall continuously monitor current level in 


each phase of generator output, integrate generator heating effect over time, and predict 


when thermal damage of alternator will occur. When signaled by generator protector or other 


engine generator protective devices, a shunt-trip device in the generator disconnect switch 


shall open the switch to disconnect the generator from load circuits. Protector performs the 


following functions: 


1. Initiates a generator overload alarm when generator has operated at an overload 


equivalent to 110 percent of full-rated load for 60 seconds. Indication for this alarm is 


integrated with other engine generator malfunction alarms. Contacts shall be available 


for load shed functions. 


2. Under single- or three-phase fault conditions, regulates generator to 300 percent of 


rated full-load current for up to 10 seconds. 
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3. As overcurrent heating effect on the generator approaches the thermal damage point of 


the unit, protector switches the excitation system off, opens the generator disconnect 


device, and shuts down the engine generator. 


4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated 


voltage to avoid overshoot. 


D. Ground-Fault Indication: Comply with NFPA 70, "Emergency System" signals for ground fault. 


1. Indicate ground fault with other engine generator alarm indications. 


2. Trip generator protective device on ground fault.  Refer to Specification 270573.16 


“Coordination Studies” for protective device coordination study for ground fault 


recommendations and settings. 


2.8 GENERATOR, EXCITER, AND VOLTAGE REGULATOR 


A. Comply with NEMA MG 1. 


B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated 


integrally with generator rotor. 


C. Electrical Insulation:  Class H. 


D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other 


voltages if required. Provide 12-lead alternator. 


E. Range: Provide broad range of output voltage by adjusting the excitation level. 


F. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, 


overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated 


capacity. 


G. Enclosure: Drip-proof. 


H. Voltage Regulator: Solid-state type, separate from exciter, providing performance as 


specified and as required by NFPA 110. 


1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 percent 


adjustment of output-voltage operating band. 


2. Maintain voltage within 20 percent on one step, full load. 


3. Provide anti-hunt provision to stabilize voltage. 


4. Maintain frequency within 10 percent and stabilize at rated frequency within 2 seconds. 


I. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew 


point. 


J. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding. 


K. Sub-transient Reactance:  12 percent, maximum. 
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L. Starting KVA (SKVA) – Generator Vendor shall submit generator sizing calculation for Engineer 


Review/Approval for minimum SKVA required for generator; provide oversized generator 


where necessary.  Coordinate with Engineer to obtain loads list prior to shop drawing 


submittals. 


2.9 OUTDOOR ENGINE GENERATOR ENCLOSURE 


A. Description: 


1. Vandal-resistant, sound-attenuating, weatherproof steel housing; wind resistant up to 


100 mph. Multiple panels shall be lockable and provide adequate access to components 


requiring maintenance. Panels shall be removable by one person without tools. 


Instruments and control shall be mounted within enclosure. 


2. Pre-fabricated or pre-engineered, galvanized-steel-clad, integral structural-steel-framed, 


non-walk-in enclosure; erected on concrete foundation. 


B. Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 100 mph. 


C. Seismic Design: Comply with seismic requirements in Section 260548.16 "Seismic Controls for 


Electrical Systems." 


D. Fire Protection: Provide fixed temp heat detector in enclosure; provide a high temperature 


fixed suitable for use in generator enclosure; mounted according to NFPA 72.  Connect to 


building fire alarm control panel.  Provide with aux. contact with heat detector and connect to 


generator annunciator(s). 


E. Hinged Doors: With padlocking provisions. 


F. Lighting: Provide weather-resistant LED lighting with 30 fc average maintained. 


G. Thermal Insulation: Manufacturer's standard materials and thickness selected in coordination 


with space heater to maintain winter interior temperature within operating limits required by 


engine generator components. 


H. Muffler Location:  Within enclosure. 


I. Engine-Cooling Airflow through Enclosure: Maintain temperature rise of system components 


within required limits when unit operates at 110 percent of rated load for two hours with 


ambient temperature at top of range specified in system service conditions. 


1. Louvers: Fixed-engine, cooling-air inlet and discharge. Stormproof and drainable louvers 


prevent entry of rain and snow. 


J. Interior Lights with Switch: Factory-wired, vapor-proof luminaires within housing; arranged to 


illuminate controls and accessible interior. Arrange for external electrical connection. 


1. AC lighting system and connection point for operation when remote source is available. 
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K. Convenience Outlets: Factory-wired, GFCI. Arrange for external electrical connection. 


L. Load Center Panelboard:  Provide a factory pre-wired 240/120VAC, 1 phase, 3 wire +G. panel 


board; furnish with a 60A main circuit breaker and a 125A bus.  Provide spare breaker 


provisions for up to 18 single pole breakers with bus capacity and space provisions for future 


upgrades.  As indicated on Construction Drawings, note that 208V, 1 phase, 3 wire +G. will be 


provided to the load center; sizing of 240VAC heaters shall be derated for the 208VAC service 


voltage.  Pre-wire all generator appurtenances to the load center panelboard; branch circuits 


shall include, but is not limited to, the following: 


1. 120VAC, 10A Battery Charger. 


2. 120VAC Battery Box Heater/T-Stat. 


3. 240VAC Diesel Engine Block Heater(s). 


4. 240VAC Jacket Water Heater/T-Stat. 


5. 120VAC Control Panel Anti-Condensate Heater/T-Stat. 


6. 120VAC Alternator Anti-Condensate Heater/T-Stat. 


7. 120VAC Convenience Outlets and Lighting. 


8. 208VAC Enclosure Heater. 


M. Provide ground lugs at a minimum of two (2) locations on the enclosure/frame/sub-base tank 


assembly. 


2.10 ACCESS PLATFORM/STAIRS 


A. Provide an elevated access platform with stairs for both sides of the outdoor enclosure; 


platform, on each side, shall be along the entire length where swing-out access doors and 


access panels are located. 


 


1. Manufacturer shall determine platform elevation above finished concrete equipment 


pad: 


 


a. Mechanical equipment requiring periodic servicing or inspection shall be readily 


accessible from platforms. 


b. Electrical equipment (control panel, service entrance breakers) shall be readily 


accessible from platforms. 


B. Provide open grated, slip resistant platforms and steps, provide handrails, anchoring, supports, 


and other accessories.  Handrails shall be removable for service and maintenance activities.  


Components shall be coated steel.  


C. Platform, stairs, and handrails shall be coated steel suitable for outdoor use. 


2.11 VIBRATION ISOLATION DEVICES 


A. Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in 


single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of 
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sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match 


requirements of supported equipment. 


1. Material:  Bridge-bearing neoprene, complying with AASHTO M 251 separated by steel 


shims. 


2. Shore A Scale Durometer Rating:  50; factory determined. 


3. Number of Layers:  Four. 


4. Minimum Deflection:  1 inch. 


B. Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic restraint. 


1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to wind 


loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch-thick, 


elastomeric isolator pad attached to baseplate underside; and adjustable equipment-


mounting and -leveling bolt that acts as blocking during installation. 


2. Outside Spring Diameter: Not less than 80 percent of compressed height of the spring at 


rated load. 


3. Minimum Additional Travel: 50 percent of required deflection at rated load. 


4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 


5. Overload Capacity: Support 200 percent of rated load, fully compressed, without 


deformation or failure. 


6. Minimum Deflection:  1 inch. 


C. Vibration isolation devices shall not be used to accommodate misalignments or to make 


bends. 


2.12 FINISHES 


A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over 


corrosion-resistant pretreatment and compatible primer. 


2.13 SOURCE QUALITY CONTROL 


A. Prototype Testing: Factory test engine generator using same engine model, constructed of 


identical or equivalent components and equipped with identical or equivalent accessories. 


1. Tests: Comply with IEEE 115 and with NFPA 110, Level 1 Energy Converters. 


B. Project-Specific Equipment Tests: Before shipment, factory test engine generator and other 


system components and accessories manufactured specifically for this Project. Perform tests 


at rated load and power factor. Include the following tests: 


1. Test components and accessories furnished with installed unit that are not identical to 


those on tested prototype to demonstrate compatibility and reliability. 


2. Test generator, exciter, and voltage regulator as a unit. 


3. Full load run. 


4. Maximum power. 
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5. Voltage regulation. 


6. Transient and steady-state governing. 


7. Single-step load pickup. 


8. Safety shutdown. 


9. Report factory test results within 10 days of completion of test. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with 


requirements for installation and other conditions affecting packaged engine generator 


performance. 


B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of 


connections before packaged engine generator installation. 


C. Proceed with installation only after unsatisfactory conditions have been corrected. 


3.2 INSTALLATION 


A. Comply with NECA 1 and NECA 404. 


B. Comply with packaged engine generator manufacturers' written installation and alignment 


instructions and with NFPA 110. 


C. Equipment Mounting: 


1. Install packaged engine generators on cast-in-place concrete equipment bases. Comply 


with requirements for equipment bases and foundations specified in Section 033000 


"Cast-in-Place Concrete." 


2. Coordinate size and location of concrete bases for packaged engine generators. Cast 


anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements 


are specified with concrete. 


D. Install packaged engine generator to provide access, without removing connections or 


accessories, for periodic maintenance. 


E. Install electrical devices furnished by equipment manufacturers but not specified to be factory 


mounted. 


3.3 CONNECTIONS 


A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 


Systems." 
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B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 


Cables." Provide a minimum of one 90-degree bend in flexible conduit routed to the engine 


generator from a stationary element. 


C. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any two 


phases. 


3.4 IDENTIFICATION 


A. Identify system components according to Section 230553 "Identification for HVAC Piping and 


Equipment" and Section 260553 "Identification for Electrical Systems." 


B. Install a sign indicating the generator neutral is bonded to the main service neutral at the main 


service location. 


3.5 FIELD QUALITY CONTROL 


A. Testing Agency: 


1. Engage a factory-authorized service representative to test and inspect components, 


assemblies, and equipment installations, including connections. 


2. Perform tests and inspections with the assistance of a factory-authorized service 


representative. 


B. Tests and Inspections: 


1. Perform tests recommended by manufacturer and each visual and mechanical 


inspection and electrical and mechanical test listed in first two subparagraphs below, as 


specified in NETA ATS. Certify compliance with test parameters. 


a. Visual and Mechanical Inspection: 


1) Compare equipment nameplate data with Drawings and the Specifications. 


2) Inspect physical and mechanical condition. 


3) Inspect anchorage, alignment, and grounding. 


4) Verify that the unit is clean. 


b. Electrical and Mechanical Tests: 


1) Perform insulation-resistance tests according to IEEE 43. 


a) Machines Larger Than 200 hp: Test duration shall be 10 minutes. 


Calculate polarization index. 


b) Machines 200 hp or Less: Test duration shall be one minute. 


Calculate the dielectric-absorption ratio. 


2) Test protective relay devices. 
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3) Verify phase rotation, phasing, and synchronized operation as required by 


the application. 


4) Functionally test engine shutdown for low oil pressure, overtemperature, 


overspeed, and other protection features as applicable. 


5) Perform vibration test for each main bearing cap. 


6) Verify correct functioning of the governor and regulator. 


2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to 


those specified here, including, but not limited to, single-step full-load pickup test. 


3. Battery Tests: Equalize charging of battery cells according to manufacturer's written 


instructions. Record individual cell voltages. 


a. Measure charging voltage and voltages between available battery terminals for 


full-charging and float-charging conditions. Check electrolyte level and specific 


gravity under both conditions. 


b. Test for contact integrity of all connectors. Perform an integrity load test and a 


capacity load test for the battery. 


c. Verify acceptance of charge for each element of the battery after discharge. 


d. Verify that measurements are within manufacturer's specifications. 


4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-


charging conditions. 


5. System Integrity Tests: Methodically verify proper installation, connection, and integrity 


of each element of engine generator system before and during system operation. Check 


for air, exhaust, and fluid leaks. 


6. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40-inch 


wg. Connect to exhaust line close to engine exhaust manifold. Verify that back pressure 


at full-rated load is within manufacturer's written allowable limits for the engine. 


7. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to measure 


voltage and frequency transients for 50 and 100 percent step-load increases and 


decreases, and verify that performance is as specified. 


8. Harmonic-Content Tests: Measure harmonic content of output voltage at 25 and 100 


percent of rated linear load. Verify that harmonic content is within specified limits. 


9. Noise Level Tests: Measure A-weighted level of noise emanating from engine generator 


installation, including engine exhaust and cooling-air intake and discharge, at four 


locations 25 feet from edge of the generator enclosure, and compare measured levels 


with required values. 


C. Coordinate tests with tests for transfer switches and run them concurrently. 


D. Test instruments shall have been calibrated within the past 12 months, traceable to NIST 


Calibration Services, and adequate for making positive observation of test results. Make 


calibration records available for examination on request. 


E. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for leaks. 


Repair leaks and retest until no leaks exist. 
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F. Operational Test: After electrical circuitry has been energized, start units to confirm proper 


motor rotation and unit operation for generator and associated equipment. 


G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 


equipment. 


H. Remove and replace malfunctioning units and retest as specified above. 


I. Retest: Correct deficiencies identified by tests and observations, and retest until specified 


requirements are met. 


J. Report results of tests and inspections in writing. Record adjustable relay settings and 


measured insulation resistances, time delays, and other values and observations. Attach a 


label or tag to each tested component indicating satisfactory completion of tests. 


K. Infrared Scanning: After Substantial Completion, but not more than 60 days after final 


acceptance, perform an infrared scan of each power wiring termination and each bus 


connection while running with maximum load. Remove all access panels so terminations and 


connections are accessible to portable scanner. 


1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 11 months 


after date of Substantial Completion. 


2. Instrument: Use an infrared scanning device designed to measure temperature or to 


detect significant deviations from normal values. Provide calibration record for device. 


3. Record of Infrared Scanning: Prepare a certified report that identifies terminations and 


connections checked and that describes scanning results. Include notation of 


deficiencies detected, remedial action taken, and observations after remedial action. 


3.6 MAINTENANCE SERVICE 


A. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service shall 


include twelve (12) months of coverage for full maintenance by skilled employees of 


manufacturer's authorized service representative. Include quarterly preventive maintenance 


and exercising to check for proper starting, load transfer, and running under load. Include 


routine preventive maintenance as recommended by manufacturer and adjusting as required 


for proper operation. Parts shall be manufacturer's authorized replacement parts and supplies. 


3.7 DEMONSTRATION AND TRAINING 


A. Engage a factory-authorized service representative to demonstrate and train Owner's 


maintenance personnel to adjust, operate, and maintain packaged engine generators.  Include 


training materials with O&M manual.  Demonstration shall include the entire backup power 


distribution system including automatic transfer switches and manual transfer switches.  


Coordinate demonstration with transfer switch service representative. 


END OF SECTION 263213.13 
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SECTION 264313 - SURGE PROTECTION FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section includes field-mounted SPDs for low-voltage (120 to 600 V) power distribution and 


control equipment. 


  


1. SPD-MDP (Main Distribution Panel/Switchboard ‘MDP’) 480/277V, 3-phase, 4-wire. 


2. SPD-EDP (Emergency Dist. Panel/Switchboard ‘EDP’)  480/277V, 3-phase, 4-wire. 


3. SPD-E1HA (Emergency Power Panelboard ‘E1HA’)   480/277V, 3-phase, 4-wire. 


4. SPD-E1HB (Emergency Power Panelboard ‘E1HB’)   480/277V, 3-phase, 4-wire. 


5. SPD-E1HC (Emergency Power Panelboard ‘E1HC’)   480/277V, 3-phase, 4-wire. 


6. SPD-E1HD (Emergency Power Panelboard ‘E1HD’)   480/277V, 3-phase, 4-wire. 


7. SPD-E2HA (Emergency Power Panelboard ‘E2HA’)   480/277V, 3-phase, 4-wire. 


8. SPD-L1HA (Legal Power Panelboard ‘L1HA’)    480/277V, 3-phase, 4-wire. 


9. SPD-E1PA (Emergency Lighting Panelboard ‘E1PA’)   208/120V, 3-phase, 4-wire. 


10. SPD-E1PB (Emergency Lighting Panelboard ‘E1PB’)   208/120V, 3-phase, 4-wire. 


11. SPD-E1PE (Emergency Lighting Panelboard ‘E1PE’)   208/120V, 3-phase, 4-wire. 


12. SPD-E1PF (Emergency Lighting Panelboard ‘E1PF’)   208/120V, 3-phase, 4-wire. 


13. SPD-E2PA (Emergency Lighting Panelboard ‘E2PA’)   208/120V, 3-phase, 4-wire.  


14. SPD-L1PA (Legal Lighting Panelboard ‘L1PA’)    208/120V, 3-phase, 4-wire. 


15. SPD-LDH (Emergency Power Panelboard ‘LDH’)   480/277V, 3-phase, 4-wire. 


16. SPD-LDPA (Emergency Lighting Panelboard ‘LDPA’)   208/120V, 3-phase, 4-wire. 


17. SPD-LDPB (Emergency Lighting Panelboard ‘LDPB’)   208/120V, 3-phase, 4-wire. 


18. SPD-E1PC (Emergency Lighting Panelboard ‘E1PC’)   208/120V, 3-phase, 4-wire. 


19. SPD-E1PD (Emergency Lighting Panelboard ‘E1PD’)   208/120V, 3-phase, 4-wire. 


B. Section includes ALTERNATE BID field-mounted SPDs for low-voltage (120 to 600 V) power 


distribution and control equipment.  


 


1. SPD-LTH (Emergency Power Panelboard ‘LTH’)   480/277V, 3-phase, 4-wire.  


2. SPD-LTP (Emergency Lighting Panelboard ‘LTP’)   208/120V, 3-phase, 4-wire.  


 


1.3 REFERENCED STANDARDS 


A. IEEE C62.41: IEEE Guide for Surge Voltages in Low Voltage AC Power Circuits (ANSI). 
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B. IEEE C62.45: IEEE Guide for Surge Suppressor Testing (ANSI). 


C. NETA ATS: Acceptance Testing Specifications; Section 7.19, "Low-Voltage Surge Protection 


Devices". 


D. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum). 


E. NEMA WD 6: Wiring Device--Dimensional Requirements. 


F. NFPA 70: National Electrical Code. 


G. UL 486A: Wire Connectors and Soldering Lugs for Use with Copper Conductors. 


H. UL 1283: Electromagnetic Interference Filters. 


I. UL 1449 (3rd Edition Effective 9/29/2009):  UL1149 4th Edition Effective 3/26/2016 Surge 


Protection Devices. 


1.4 DEFINITIONS 


A. Inominal: Nominal discharge current. 


B. MCOV: Maximum continuous operating voltage. 


C. Mode(s), also Modes of Protection: The pair of electrical connections where the VPR applies. 


D. SCCR: Short-circuit current rating. 


E. SPD: Surge protective device. 


F. VPR: Voltage protection rating. 


1.5 SUBMITTALS 


A. Product Data: For each type of product. 


1. Include rated capacities, operating characteristics, electrical characteristics, and 


furnished specialties and accessories. 


2. Copy of UL Category Code VZCA certification, as a minimum, listing the tested values for 


VPRs, Inominal ratings, MCOVs, type designations, OCPD requirements, model numbers, 


system voltages, and modes of protection. 


3. Shipping, installed, and operating weights; furnished specialties; and accessories. 


B. Product Certificates:  Signed by manufacturers of surge protection devices, certifying that 


products furnished comply with the following testing and labeling requirements: 


 


1. UL 1283 certification by an OSHA approved NRTL. 
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2. UL 1449 (3rd Edition Effective 9/29/2009) 4th Edition Effective 3/26/2016 listing and 


classification by an OSHA approved NRTL. 


3. NEMA LS-1 Single Pulse  


C. Field Test Reports:  Written reports of tests specified in Part 3 of this Section.  Include the 


following: 


 


1. Test procedures used. 


2. Test results that comply with requirements. 


3. Failed test results and corrective action taken to achieve requirements. 


D. Maintenance Data:  For surge protection devices to include in maintenance manuals specified 


in Division 1. 


E. Warranties:  Special warranties specified in this Section. 


1.6 INFORMATIONAL SUBMITTALS 


A. Field quality-control reports. 


B. Sample Warranty: For manufacturer's special warranty. 


1.7 CLOSEOUT SUBMITTALS 


A. Maintenance Data: For SPDs to include in maintenance manuals. 


1.8 WARRANTY 


A. General Warranty:  Special warranties specified in this Article shall not deprive the Owner of 


other rights the Owner may have under other provisions of the Contract Documents and shall 


be in addition to, and run concurrent with, other warranties made by Contractor under 


requirements of the Contract Documents. 


B. Special Warranty:  Written warranty, executed by manufacturer agreeing to repair or replace 


components of surge suppressors that fail in materials or workmanship within specified 


warranty period. 


1. Warranty Period: Fifteen (15) years from date of Substantial Completion. 


1.9 SERVICE CONDITIONS 


A. Rate surge protective devices for continuous operation under the following conditions, unless 


otherwise indicated: 
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1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal system 


operating voltage. 


2. Operating Temperature:  minus 20 degrees F to plus 120 degrees F. 


3. Humidity:  0 to 85 percent, non-condensing. 


4. Altitude:  Less than 20,000 feet above sea level. 


PART 2 - PRODUCTS 


2.1 GENERAL SPD REQUIREMENTS 


A. Manufacturers: Subject to compliance with requirements, provide products by the following: 


1. Current Technology Inc. 


2. Substitution requests shall be submitted for Engineer review a minimum of ten (10) 


working days prior to bid date; provide product data sheets, technical specifications and 


testing, warranty, and other pertinent information demonstrating equipment is a 


performance equal; include a list of all deviations or exceptions where taken. 


B. SPD with Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, 


and marked for intended location and application. 


C. Comply with NFPA 70. 


D. Comply with UL 1449. 4th Edition Effective 3/26/2016. 


E. MCOV of the SPD shall be the nominal system voltage. 


2.2 PANEL SUPPRESSORS 


A. Comply with UL 1449 (4th Edition) Type 1, tested at Inominal Rating: 20 kA. 


B. Per ANSI/IEEE C62.41.1-2002, C62.41.2-2002 and C62.45-2002, the SPD system shall be 


repetitive surge current capacity tested in every mode using a 1.2 x 50 µsec, 20KV open circuit 


voltage, 8 x 20 µsec, 200KA short circuit current ANSI/IEEE C62.41 Category C3 waveform at 


one minute interval.  Minimum repetitive strikes with less than 10% degradation of clamping 


voltage shall be 3500 repetitive C3 strikes per mode. 


C. Single Pulse Surge Testing:  The maximum single-pulse surge current capacity per mode shall 


be verified through testing at an independent third-party testing facility.  Testing shall be 


conducted in each mode of the device and all tested modes shall be from the same test 


sample.  This test shall include all components of the SPD system, including disconnects (if 


applicable) and fusing as a completed assembly.  Individual component testing, module testing 


only, or subsystem testing of the SPD for compliance with this section will not be acceptable.  


Ratings based on the arithmetic sum of the ratings of the individual MOVs in a given mode are 


not acceptable.  Testing that causes damage to the device, fuse operation, or voltage clamping 
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performance degradation by more than 10% is not acceptable.  The Single Pulse Surge Current 


Capacity shall be as indicated below: 


 


1. 480/277V, 3-phase, 4-wire Current Technology TG3 Series 


 


a. SPD-MDP  200KA TG3-200-480-3Y-MNB-M3-F-2  


b. SPD-EDP  150KA  TG3-150-480-3Y-MNB-M3-F-2 


c. SPD-LDH  150KA TG3-150-480-3Y-MNB-M3-F-2 


d. SPD-LTH  150KA TG3-150-480-3Y-MNB-M3-F-2 (ALT BID) 


 


2. 480/277V, 3-phase, 4-wire Current Technology CGP3 Series 


 


a. SPD-L1HA 100KA  CGP3-100-480-3Y-PL-U-F 


b. SPD-E1HA 100KA   CGP3-100-480-3Y-PL-U-F 


c. SPD-E1HB 80KA   CGP3-080-480-3Y-PL-U-F 


d. SPD-E1HC 100KA  CGP3-100-480-3Y-PL-U-F 


e. SPD-E1HD 100KA  CGP3-100-480-3Y-PL-U-F 


f. SPD-E2HA 100KA  CGP3-100-480-3Y-PL-U-F 


 


3. 208/120V, 3-phase, 4-wire.  Current Technology CGP3 Series 


 


a. SPD-E1PA 80KA   CGP3-080-208-3Y-PL-U-F 


b. SPD-E1PB 60KA   CGP3-060-208-3Y-PL-U-F 


c. SPD-E1PE  80KA  CGP3-080-208-3Y-PL-U-F 


d. SPD-E1PF  80KA   CGP3-080-208-3Y-PL-U-F 


e. SPD-E2PA 80KA  CGP3-080-208-3Y-PL-U-F 


f. SPD-L1PA  60KA  CGP3-060-208-3Y-PL-U-F 


g. SPD-LDPA 80KA  CGP3-080-208-3Y-PL-U-F 


h. SPD-LDPB 80KA  CGP3-080-208-3Y-PL-U-F 


i. SPD-LTP  80KA  CGP3-080-208-3Y-PL-U-F (ALT BID) 


  


4. 208/120V, 3-phase, 4-wire, flush mounted.  Current Technology CGP3 Series 


 


a. SPD-E1PC 80KA   CGP3-080-208-3Y-M-F / CG3FMPMEDMETAL 


b. SPD-E1PD 80KA   CGP3-080-208-3Y-M-F / CG3FMPMEDMETAL 


D. Filtering:  The SPD shall provide a noise filtering system capable of attenuating noise levels 


produced by electromagnetic interference and radio frequency interference (EMI/RFI).  The 


system’s filtering characteristics shall be expressed in decibels (dB) of attenuation at no less 


than 8 points over a frequency spectrum between 50kHz and 100MHz.  The noise filtering 


system shall also be listed to UL 1283 by an approved NRTC, as an electromagnetic 


interference filter. 


E. Fusing:  Each MOV shall be individually fused and designed to operate only in the event of an 


MOV failure within the SPD.  In the event of an MOV failure, the fuse will operate to remove 


the failed MOV from the circuit.  The remaining MOV’s and fuses will stay intact to handle 


subsequent surges.  The fusing included with the SPD system shall be required to meet the 


above requirement and shall be included with the above testing guidelines.  Overcurrent 
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fusing that limits the rated single pulse surge current of the SPD is not acceptable.  


Replaceable cartridge type per phase or per mode overcurrent fusing is not acceptable where 


there is more than one MOV per mode. 


F. Fault Current Capability:  The unit shall be capable of interrupting up to a 200kA symmetrical 


fault current with 600VAC applied without the need of an upstream overcurrent protection 


device (fuse or circuit breaker). 


G. UL 1449 Voltage Protection Rating:  The unit shall be UL 1449 3rd Edition 4th Edition Effective 


3/26/2016Listed by a Nationally Recognized Testing Laboratory and shall be as follows for L-N, 


L-G, N-G, and L-L, modes:   


 


1. TG3-200-480-3Y-MNB-M3-F-2; TG3-150-480-3Y-MNB-M3-F-2 


 


a. Line to Neutral:  1200 V. 


b. Line to Ground:  1200 V. 


c. Neutral to Ground:  1000 V. 


d. Line to Line:  2000 V. 


 


2. CGP3-100-480-3Y-PL-U-F  


 


a. Line to Neutral:  1200 V. 


b. Line to Ground:  1200 V. 


c. Neutral to Ground:  1200 V. 


d. Line to Line:  1800 V. 


 


3. CGP3-080-480-3Y-PL-U-F  


 


a. Line to Neutral:  1000 V. 


b. Line to Ground:  1000 V. 


c. Neutral to Ground:  1000 V. 


d. Line to Line:  1800 V. 


 


4. CGP3-080-208-3Y-PL-U-F & CGP3-060-208-3Y-PL-U-F 


 


a. Line to Neutral:  600 V. 


b. Line to Ground:  600 V. 


c. Neutral to Ground:  600 V. 


d. Line to Line:  1000 V. 


  


5. CGP3-080-208-3Y-M-F / CG3FMPMEDMETAL 


 


a. Line to Neutral:  600 V. 


b. Line to Ground:  600 V. 


c. Neutral to Ground:  600 V. 


d. Line to Line:  1000 V. 
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H. SPD units shall provide protection status indication via a tri-colored LED per phase.  The tri-


colored LED shall report when the SPD has reached 75% of remaining useful life, and 40% of 


remaining useful life.        


I. Monitoring Contacts:  The unit shall come standard with Form C dry relay contacts (N.O. and 


N.C.) for remote monitoring capability, and internal audible alarm with silence button. 


J. Event Counter:  The unit shall come standard with a transient event counter with LCD panel 


display and reset button on the front cover. 


K. Enclosure:  The unit shall be supplied in a NEMA type 1 enclosure rated for indoor applications. 


2.3 HIGH-PERFORMANCE INTERCONNECT CABLES 


A. Contractor shall install cabling from panel bus to surge protective device.  Where cabling 


length is great than 6’-0”, a high-performance connection cable shall be used.  Cable shall be a 


pre-manufactured, dual shielded, triple insulated, multi-core power conductor specially 


constructed to minimize interconnection impedance for SPD installations. Cable shall be UL 


approved for use with Current Technology SPD products.  


 


1. Manufacturer/Model:  Current Technology HPI  


PART 3 - EXECUTION 


3.1 COORDINATION 


A. Coordinate location of field-mounted surge suppressors to allow adequate clearances for 


maintenance. 


3.2 INSTALLATION 


A. Placing into Service:  Do not energize or connect service entrance equipment, or power or 


lighting panelboards to their sources until the surge protective devices are installed and 


connected.  Verify system voltage prior to energizing surge protective device. When the cable 


connection length, between the SPD and the switchboard or panelboard, exceeds more than 6 


lineal feet, the Contractor shall furnish and install a low impedance connection system from 


Current Technology, Model HPI, to maximize the performance of the SPD in mitigating the 


effects of transient voltage surges to the client’s protected systems  


B. Comply with NECA 1. 


C. Install an OCPD or disconnect as required to comply with the UL listing of the SPD. 


D. Install SPDs with conductors between suppressor and points of attachment as short and 


straight as possible; adjust circuit-breaker positions to achieve shortest and straightest leads. 
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Do not splice and extend SPD leads unless specifically permitted by manufacturer and 


Engineer. Do not exceed manufacturer's recommended lead length. Do not bond neutral and 


ground. 


E. Use crimped connectors and splices only. Wire nuts are unacceptable. 


F. Wiring: 


1. Power Wiring: Comply with wiring methods in Section 260519 "Low-Voltage Electrical 


Power Conductors and Cables." 


3.3 CONNECTIONS 


A. Tighten electrical connectors and terminals according to manufacturer's published torque-


tightening values.  If manufacturer's torque values are not indicated, use those specified in 


UL 486A. 


3.4 FIELD QUALITY CONTROL AND START-UP 


A. Perform the following the following field quality-control tests and inspections with the 


assistance of a factory-authorized service representative. 


1. Compare equipment nameplate data for compliance with Drawings and Specifications. 


2. Inspect anchorage, alignment, grounding, and clearances. 


3. Verify that electrical wiring installation complies with manufacturer's written installation 


requirements. 


4. After installing surge protective devices, but before electrical circuitry has been 


energized, test for compliance with requirements, using a diagnostic portable test kit. 


5. Complete startup checks according to manufacturer's written instructions. 


6. Do not perform insulation-resistance tests of the distribution wiring equipment with 


SPDs installed. Disconnect SPDs before conducting insulation-resistance tests and 


reconnect them immediately after the testing is over. 


7. Energize SPDs after power system has been energized, stabilized, and tested. 


B. Manufacturer's Field Service:  Upon completion of installation and prior to energization, a 


factory-authorized local service representative shall provide product start-up testing services.  


The tests shall include: 


 


1. On-Line Testing:  Verification that all suppression and filtering paths are operating with 


100% protection as well as verification of proper facility neutral-to-ground bond by 


measuring neutral-to-ground current and voltage. 


2. Off-line testing:  Impulse injection to verify the system tolerances as well as verification 


of proper facility neutral-to-ground bond.  To be compared to factory benchmark test 


parameters supplied with each individual unit. 
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C. The SPD manufacturer’s technician shall perform a system checkout and start-up in the field to 


assure proper installation, operation and to initiate the warranty of the system. The technician 


will be required to do the following: 


  


1. Verify voltage clamping levels utilizing a diagnostic test kit, comparing factory readings 


to installed readings. 


2. Verify N-G connection. 


3. Record information to a product signature card; keep a signature card with each SPD as 


reference for ongoing operation, maintenance, testing, or servicing. 


D. Documentation and Reporting: 


 


1. Prepare test and inspection reports. 


 


a. A copy of the start-up test results and the factory benchmark testing results shall 


be provided to the Engineer and the Owner for confirmation of proper system 


function. 


b. This letter shall also confirm that all neutral-to-ground bonds were verified 


through testing and visual inspection, and that all grounding bonds were 


observed to be in place. 


c. Include Operation and Maintenance Manual. 


E. An SPD will be considered defective if it does not pass tests and inspections.  Repair or replace 


malfunctioning units.  Retest after repairs or replacements are made. 


3.5 DEMONSTRATION 


A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 


operate and maintain surge protective devices. 


 


1. Train Owner's maintenance personnel on procedures and schedules for maintaining 


suppressors. 


2. Review data to be included in operation and maintenance manuals.  Refer to 


Division 017823 “Operation and Maintenance Data.” 


3. Schedule training with Owner, through Construction Manager, with a seven (7) day 


advanced notice. 


END OF SECTION 264313 


 


 


 







  SULLIVAN COUNTY SHERIFF’S OFFICE AND  


  CORRECTIONAL FACILITY 


                                       2063-1048-90 


 


SURGE PROTECTIVE DEVICES FOR LOW-VOLTAGE ELECTRICAL POWER CIRCUITS 264313 - 10 


 


 


 


 


 


 


 


 


THIS PAGE LEFT BLANK INTENTIONALLY 


 








  SULLIVAN COUNTY SHERIFF’S OFFICE AND  


  CORRECTIONAL FACILITY 


                                       2063-1048-90 


 


COMMUNICATIONS HORIZONTAL CABLING 271500 - 1 


SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. UTP cabling. 


2. Coaxial cable. 


3. Multiuser telecommunications outlet assemblies. 


4. Cable connecting hardware, patch panels, and cross-connects. 


5. Telecommunications outlet/connectors. 


6. Cabling system identification products. 


7. Cable management system. 


B. Related Requirements: 


1. Section 271300 "Communications Backbone Cabling" for voice and data cabling and 


MATV backbone cabling associated with system panels and devices. 


1.3 DEFINITIONS 


A. BICSI: Building Industry Consulting Service International. 


B. Consolidation Point: A location for interconnection between horizontal cables extending from 


building pathways and horizontal cables extending into furniture pathways. 


C. Cross-Connect: A facility enabling the termination of cable elements and their interconnection 


or cross-connection. 


D. EMI: Electromagnetic interference. 


E. IDC: Insulation displacement connector. 


F. LAN: Local area network. 


G. MUTOA: Multiuser telecommunications outlet assembly, a grouping in one location of several 


telecommunications outlet/connectors. 
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H. Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet 


cable terminates. 


I. RCDD: Registered Communications Distribution Designer. 


J. UTP: Unshielded twisted pair. 


1.4 ADMINISTRATIVE REQUIREMENTS 


A. Coordinate layout and installation of telecommunications cabling with Owner's 


telecommunications and LAN equipment and service suppliers. 


B. Coordinate telecommunications outlet/connector locations with location of power receptacles 


at each work area. 


1.5 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


1. For coaxial cable, include the following installation data for each type used: 


a. Nominal OD. 


b. Minimum bending radius. 


c. Maximum pulling tension. 


B. Shop Drawings: 


1. System Labeling Schedules: Electronic copy of labeling schedules, in Microsoft Excel 


software. 


2. Cabling administration drawings and printouts. 


3. Wiring diagrams to show typical wiring schematics, including the following: 


a. Cross-connects. 


b. Patch panels. 


c. Patch cords. 


4. Cross-connects and patch panels. Detail mounting assemblies and show elevations and 


physical relationship between the installed components. 


1.6 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For qualified layout technician, installation supervisor, and field inspector. 


B. Source quality-control reports. 


C. Field quality-control reports. 
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1.7 CLOSEOUT SUBMITTALS 


A. Maintenance Data: For splices and connectors to include in maintenance manuals. 


1.8 MAINTENANCE MATERIAL SUBMITTALS 


A. Furnish extra materials that match products installed and that are packaged with protective 


covering for storage and identified with labels describing contents. 


1. Patch-Panel Units:  One of each type. 


2. Connecting Blocks:  One of each type. 


3. Device Plates:  One of each type. 


4. Multiuser Telecommunications Outlet Assemblies:  One of each type. 


1.9 QUALITY ASSURANCE 


A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff. 


1. Layout Responsibility: Preparation of Shop Drawings, Cabling Administration Drawings, 


and field testing program development by an RCDD. 


2. Installation Supervision: Installation shall be under the direct supervision of Level 2 


Installer, who shall be present at all times when Work of this Section is performed at 


Project site. 


1.10 DELIVERY, STORAGE, AND HANDLING 


A. Test cables upon receipt at Project site. 


 


1. Test each pair of UTP cable for open and short circuits. 


PART 2 - PRODUCTS 


2.1 HORIZONTAL CABLING DESCRIPTION 


A. Horizontal cable and its connecting hardware provide the means of transporting signals 


between the telecommunications outlet/connector and the horizontal cross-connect located 


in the communications equipment room. This cabling and its connecting hardware are called a 


"permanent link," a term that is used in the testing protocols. 


1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications outlet/connectors 


be installed for each work area. 


2. Horizontal cabling shall contain no more than one transition point or consolidation point 


between the horizontal cross-connect and the telecommunications outlet/connector. 


3. Bridged taps and splices shall not be installed in the horizontal cabling. 
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4. Splitters shall not be installed as part of the optical fiber cabling. 


B. A work area is approximately 100 sq. ft. and includes the components that extend from the 


telecommunications outlet/connectors to the station equipment. 


C. The maximum allowable horizontal cable length is 295 feet. This maximum allowable length 


does not include an allowance for the length of 16 feet to the workstation equipment or in the 


horizontal cross-connect. 


2.2 PERFORMANCE REQUIREMENTS 


A. General Performance: Horizontal cabling system shall comply with transmission standards in 


TIA/EIA-568-B.1 when tested according to test procedures of this standard. 


B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. 


Identify products with appropriate markings of applicable testing agency. 


1. Flame-Spread Index:  25 or less. 


2. Smoke-Developed Index:  50 or less. 


C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 


a qualified testing agency, and marked for intended location and application. 


D. Grounding: Comply with J-STD-607-A. 


2.3 UTP CABLE 


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 


following: 


1. Hubbell Premise Wiring. 


2. 3M. 


3. AMP NETCONNECT; a TE Connectivity Ltd. company. 


4. Belden CDT Networking Division/NORDX. 


5. Berk-Tek Leviton; a Nexans/Leviton alliance. 


6. CommScope, Inc. 


7. Draka USA. 


8. General Cable; General Cable Corporation. 


9. Genesis Cable Products; Honeywell International, Inc. 


10. Mohawk; a division of Belden Networking, Inc. 


11. Superior Essex Inc. 


12. SYSTIMAX Solutions; a CommScope Inc. brand. 
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B. Description: 100-ohm, four-pair UTP, formed into 25-pair, binder groups covered with a blue 


thermoplastic jacket. 


1. Comply with ICEA S-90-661 for mechanical properties. 


2. Comply with TIA/EIA-568-B.1 for performance specifications. 


3. Comply with TIA/EIA-568-B.2, Category 6. 


4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 


with UL 444 and NFPA 70 for the following types: 


 


a. Communications, Plenum Rated: Type CMP, complying with NFPA 262. 


b. Communications, Riser Rated: Type CMR, complying with UL 1666. 


2.4 UTP CABLE HARDWARE 


A. Manufacturers: Subject to compliance with requirements, provide products by the following: 


  


1. Leviton Manufacturing Co., Inc. 


2. Hubbell Premise Wiring. 


3. Panduit Corp. 


B. General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC type, 


with modules designed for punch-down caps or tools. Cables shall be terminated with 


connecting hardware of same category or higher. 


C. Connecting Blocks:  110-style IDC for Category 6. Provide blocks for the number of cables 


terminated on the block, plus 25 percent spare. Integral with connector bodies, including plugs 


and jacks where indicated. 


D. Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with 


integral IDC-type terminals. 


E. Patch Cords: Factory-made, four-pair cables in 48-inch lengths; terminated with eight-position 


modular plug at each end. 


1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure 


Category 6 performance. Patch cords shall have latch guards to protect against 


snagging. 


2.5 COAXIAL CABLE 


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 


following: 


1. Alpha Wire. 


2. Belden CDT Networking Division/NORDX. 


3. Coleman Cable, Inc. 


4. CommScope, Inc. 
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5. Draka USA. 


B. Cable Characteristics: Broadband type, recommended by cable manufacturer specifically for 


broadband data transmission applications. Coaxial cable and accessories shall have 75-ohm 


nominal impedance with a return loss of 20 dB maximum from 7 to 806 MHz. 


C. RG-6/U (Plenum Rated): NFPA 70, Type CATVP. 


1. No. 16 AWG, solid, copper-covered steel conductor; gas-injected, foam-PE insulation. 


2. Double shielded with 100 percent aluminum-foil shield and 60 percent aluminum braid. 


3. Jacketed with black PVC or PE. 


4. Suitable for indoor installations. 


D. RG59/U (Plenum Rated): NFPA 70, Type CATVP. 


1. No. 20 AWG, solid, copper-covered steel conductor; foam fluorinated ethylene 


propylene insulation. 


2. Double shielded with 100 percent aluminum-foil shield and 65 percent aluminum braid. 


3. Copolymer jacket. 


E. NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities having 


jurisdiction as complying with UL 1655 and with NFPA 70 "Radio and Television Equipment" 


and "Community Antenna Television and Radio Distribution" Articles. Types are as follows: 


1. CATV Cable: Type CATV. 


2. CATV Plenum Rated: Type CATVP, complying with NFPA 262. 


3. CATV Riser Rated: Type CATVR, complying with UL 1666. 


4. CATV Limited Rating: Type CATVX. 


2.6 MULTIUSER TELECOMMUNICATIONS OUTLET ASSEMBLY (MUTOA) 


A. Manufacturers: Subject to compliance with requirements, provide products by one of the 


following: 


1. Belden CDT Networking Division/NORDX. 


2. Chatsworth Products, Inc. 


3. Hubbell Premise Wiring. 


4. Molex Premise Networks. 


5. Ortronics, Inc. 


6. Panduit Corp. 


7. Siemon Co. (The). 


B. Description: MUTOAs shall meet the requirements for cable connecting hardware. 


1. Number of Terminals per Field:  One for each conductor in assigned cables. 


2. Number of Connectors per Field:  


a. One for each four-pair UTP cable indicated. 
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b. One for each four-pair conductor group of indicated cables, plus 25 percent spare 


positions. 


3. Mounting:  Wall. 


4. NRTL listed as complying with UL 50 and UL 1863. 


5. Label shall include maximum length of work area cords, based on TIA/EIA-568-B.1. 


6. When installed in plenums used for environmental air, NRTL listed as complying with 


UL 2043. 


2.7 TELECOMMUNICATIONS OUTLET/CONNECTORS 


A. Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular. Comply 


with TIA/EIA-568-B.1. 


B. Workstation Outlets:  Four-port-connector assemblies mounted in single faceplate. 


1. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring 


Devices." 


2. For use with snap-in jacks accommodating any combination of UTP, and coaxial work 


area cords. 


a. Flush mounting jacks, positioning the cord at a 45-degree angle. 


  


3. Legend: Machine printed, in the field, using adhesive-tape label. 


2.8 GROUNDING 


A. Comply with requirements in Section 270526 "Grounding and Bonding for Communications 


Systems" for grounding conductors and connectors. 


B. Comply with J-STD-607-A. 


2.9 IDENTIFICATION PRODUCTS 


A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating 


adhesives, and inks used by label printers. 


B. Comply with requirements in Section 260553 "Identification for Electrical Systems." 


2.10 SOURCE QUALITY CONTROL 


A. Factory test UTP cables on reels according to TIA/EIA-568-B.1. 


B. Factory test UTP cables according to TIA/EIA-568-B.2. 
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C. Factory-sweep test coaxial cables at frequencies from 5 MHz to 1 GHz. Sweep test shall test 


the frequency response, or attenuation over frequency, of a cable by generating a voltage 


whose frequency is varied through the specified frequency range and graphing the results. 


D. Cable will be considered defective if it does not pass tests and inspections. 


E. Prepare test and inspection reports. 


PART 3 - EXECUTION 


3.1 ENTRANCE FACILITIES 


A. Coordinate backbone cabling with the protectors and demarcation point provided by 


communications service provider. 


3.2 WIRING METHODS 


A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and 


counters and except in accessible ceiling spaces and in gypsum board partitions where 


unenclosed wiring method may be used. Conceal pathways and cables except in unfinished 


spaces. 


1. Install plenum cable in environmental air spaces, including plenum ceilings. 


2. Comply with requirements in Section 270528 "Pathways for Communications Systems." 


3. Comply with requirements in Section 270536 "Cable Trays for Communications 


Systems." 


B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible. 


C. Wiring within Enclosures: 


1. Bundle, lace, and train conductors to terminal points with no excess and without 


exceeding manufacturer's limitations on bending radii. 


2. Install lacing bars and distribution spools. 


3. Install conductors parallel with or at right angles to sides and back of enclosure. 


3.3 INSTALLATION OF CABLES 


A. Comply with NECA 1. 


B. General Requirements for Cabling: 


1. Comply with TIA/EIA-568-B.1. 


2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 


3. Install 110-style IDC termination hardware unless otherwise indicated. 


4. MUTOA shall not be used as a cross-connect point. 
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5. Consolidation points may be used only for making a direct connection to 


telecommunications outlet/connectors: 


a. Do not use consolidation point as a cross-connect point, as a patch connection, or 


for direct connection to workstation equipment. 


b. Locate consolidation points for UTP at least 49 feet from communications 


equipment room. 


6. Terminate conductors; no cable shall contain unterminated elements. Make 


terminations only at indicated outlets, terminals, cross-connects, and patch panels. 


7. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 


inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, 


and terminals. 


8. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 


bending cables to smaller radii than minimums recommended by manufacturer. 


9. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 


limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 


Termination Practices" Chapter. Install lacing bars and distribution spools. 


10. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable 


between termination, tap, or junction points. Remove and discard cable if damaged 


during installation and replace it with new cable. 


11. Cold-Weather Installation: Bring cable to room temperature before de-reeling. Heat 


lamps shall not be used for heating. 


12. In the communications equipment room, install a 10-foot-long service loop on each end 


of cable. 


13. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull 


tensions. 


C. UTP Cable Installation: 


1. Comply with TIA/EIA-568-B.2. 


2. Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain 


cable geometry. 


D. Open-Cable Installation: 


1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 


with terminating hardware and interconnection equipment. 


2. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above ceilings 


by cable supports not more than 60 inches apart. 


3. Cable shall not be run through structural members or in contact with pipes, ducts, or 


other potentially damaging items. 


E. Outdoor Coaxial Cable Installation: 


1. Install outdoor connections in enclosures complying with NEMA 250, Type 4X. Install 


corrosion-resistant connectors with properly designed O-rings to keep out moisture. 


2. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches. 
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F. Group connecting hardware for cables into separate logical fields. 


G. Separation from EMI Sources: 


1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and 


data communication cable from potential EMI sources, including electrical power lines 


and equipment. 


2. Separation between open communications cables or cables in nonmetallic raceways and 


unshielded power conductors and electrical equipment shall be as follows: 


a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches. 


b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches. 


c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches. 


3. Separation between communications cables in grounded metallic raceways and 


unshielded power lines or electrical equipment shall be as follows: 


a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches. 


b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches. 


c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches. 


4. Separation between communications cables in grounded metallic raceways and power 


lines and electrical equipment located in grounded metallic conduits or enclosures shall 


be as follows: 


a. Electrical Equipment Rating Less Than 2 kVA: No requirement. 


b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches. 


c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches. 


5. Separation between Communications Cables and Electrical Motors and Transformers, 5 


kVA or HP and Larger: A minimum of 48 inches. 


6. Separation between Communications Cables and LED Fixtures: A minimum of 5 inches. 


3.4 FIRESTOPPING 


A. Comply with requirements in Section 078413 "Penetration Firestopping." 


B. Comply with TIA-569-B, Annex A, "Firestopping." 


C. Comply with BICSI TDMM, "Firestopping Systems" Article. 


3.5 GROUNDING 


A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 


Chapter. 


B. Comply with J-STD-607-A. 
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C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall 


allowing at least 2-inch clearance behind the grounding bus bar. Connect grounding bus bar 


with a minimum No. 4 AWG grounding electrode conductor from grounding bus bar to suitable 


electrical building ground. 


D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 4 AWG 


equipment grounding conductor. 


3.6 IDENTIFICATION 


A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply with 


requirements for identification specified in Section 260553 "Identification for Electrical 


Systems." 


1. Administration Class:  2. 


2. Color-code cross-connect fields. Apply colors to voice and data service backboards, 


connections, covers, and labels. 


B. Using cable management system software specified in Part 2, develop Cabling Administration 


Drawings for system identification, testing, and management. Use unique, alphanumeric 


designation for each cable and label cable, jacks, connectors, and terminals to which it 


connects with same designation. At completion, cable and asset management software shall 


reflect as-built conditions. 


C. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 


level of administration, including optional identification requirements of this standard. 


D. Cable Schedule: Post in prominent location in each equipment room and wiring closet. List 


incoming and outgoing cables and their designations, origins, and destinations. Protect with 


rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive schedules 


for Project. 


E. Cabling Administration Drawings: Show building floor plans with cabling administration-point 


labeling. Identify labeling convention and show labels for telecommunications closets, 


backbone pathways and cables, entrance pathways and cables, terminal hardware and 


positions, horizontal cables, work areas and workstation terminal positions, grounding buses 


and pathways, and equipment grounding conductors. Follow convention of TIA/EIA-606-A. 


Furnish electronic record of all drawings, in software and format selected by Owner. 


F. Cable and Wire Identification: 


1. Label each cable within 4 inches of each termination and tap, where it is accessible in a 


cabinet or junction or outlet box, and elsewhere as indicated. 


2. Each wire connected to building-mounted devices is not required to be numbered at 


device if color of wire is consistent with associated wire connected and numbered 


within panel or cabinet. 


3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at 


intervals not exceeding 15 feet. 
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4. Label each terminal strip and screw terminal in each cabinet, rack, or panel. 


a. Individually number wiring conductors connected to terminal strips and identify 


each cable or wiring group being extended from a panel or cabinet to a building-


mounted device shall be identified with name and number of particular device as 


shown. 


b. Label each unit and field within distribution racks and frames. 


5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label 


each connector and each discrete unit of cable-terminating and connecting hardware. 


Where similar jacks and plugs are used for both voice and data communication cabling, 


use a different color for jacks and plugs of each service. 


6. Uniquely identify and label work area cables extending from the MUTOA to the work 


area. These cables may not exceed the length stated on the MUTOA label. 


G. Labels shall be pre-printed or computer-printed type with printing area and font color that 


contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A. 


1. Cables use flexible vinyl or polyester that flex as cables are bent. 


3.7 FIELD QUALITY CONTROL 


A. Perform the following tests and inspections: 


1. Visually inspect UTP cable jacket materials for NRTL certification markings. Inspect 


cabling terminations in communications equipment rooms for compliance with color-


coding for pin assignments and inspect cabling connections for compliance with TIA/EIA-


568-B.1. 


2. Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and 


patch panels. 


3. Visually inspect cable placement, cable termination, grounding and bonding, equipment 


and patch cords, and labeling of all components. 


4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent 


faults, and polarity between conductors. Test operation of shorting bars in connection 


blocks. Test cables after termination but not cross-connection. 


a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-


B.2. Perform tests with a tester that complies with performance requirements in 


"Test Instruments (Normative)" Annex, complying with measurement accuracy 


specified in "Measurement Accuracy (Informative)" Annex. Use only test cords 


and adapters that are qualified by test equipment manufacturer for channel or 


link test configuration. 







  SULLIVAN COUNTY SHERIFF’S OFFICE AND  


  CORRECTIONAL FACILITY 


                                       2063-1048-90 


 


COMMUNICATIONS HORIZONTAL CABLING 271500 - 13 


5. UTP Performance Tests: 


a. Test for each outlet and MUTOA. Perform the following tests according to 


TIA/EIA-568-B.1 and TIA/EIA-568-B.2: 


1) Wire map. 


2) Length (physical vs. electrical, and length requirements). 


3) Insertion loss. 


4) Near-end crosstalk (NEXT) loss. 


5) Power sum near-end crosstalk (PSNEXT) loss. 


6) Equal-level far-end crosstalk (ELFEXT). 


7) Power sum equal-level far-end crosstalk (PSELFEXT). 


8) Return loss. 


9) Propagation delay. 


10) Delay skew. 


 


6. Final Verification Tests: Perform verification tests for UTP systems after the complete 


communications cabling and workstation outlet/connectors are installed. 


a. Voice Tests: These tests assume that dial tone service has been installed. Connect 


to the network interface device at the demarcation point. Go off-hook and listen 


and receive a dial tone. If a test number is available, make and receive a local, 


long distance, and digital subscription line telephone call. 


b. Data Tests: These tests assume the Information Technology Staff has a network 


installed and is available to assist with testing. Connect to the network interface 


device at the demarcation point. Log onto the network to ensure proper 


connection to the network. 


B. Document data for each measurement. Data for submittals shall be printed in a summary 


report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the 


instrument to the computer, saved as text files, and printed and submitted. 


C. End-to-end cabling will be considered defective if it does not pass tests and inspections. 


D. Prepare test and inspection reports. 


3.8 DEMONSTRATION AND TRAINING 


A. Train Owner's maintenance personnel in cable-plant management operations, including 


changing signal pathways for different workstations, rerouting signals in failed cables, and 


keeping records of cabling assignments and revisions when extending wiring to establish new 


workstation outlets. Include training in cabling administration spreadsheet software. 


END OF SECTION 271500 
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SECTION 311000 - SITE CLEARING 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Stripping and stockpiling topsoil. 
2. Removing above- and below-grade site improvements. 
3. Temporary erosion and sedimentation control. 
4. Clearing and grubbing. 


 


B. Related Requirements: 


1. Section 015000 "Temporary Facilities and Controls" for temporary erosion- and 
sedimentation-control measures. 


1.3 DEFINITIONS 


A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 5 percent organic matter and few soil organisms. 


B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed 
areas, surface soil is typically called "topsoil," but in disturbed areas such as urban 
environments, the surface soil can be subsoil. 


C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 
reasonably free of subsoil, clay lumps, gravel, and other objects larger than 2 inches (50 mm) 
in diameter; and free of weeds, roots, toxic materials, or other non-soil materials. 


D. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction and indicated on Drawings. 


E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 
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1.4 PREINSTALLATION MEETINGS 


A. Preinstallation Conference: Conduct conference at Project site. 


1.5 MATERIAL OWNERSHIP 


A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site. 


1.6 INFORMATIONAL SUBMITTALS 


A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing. 


1. Use sufficiently detailed photographs or video recordings. 
2. Include plans and notations to indicate specific wounds and damage conditions of each 


tree or other plant designated to remain. 


B. Topsoil stripping and stockpiling program. 


C. Record Drawings: Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 


1.7 QUALITY ASSURANCE 


A. Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically 
demonstrate the ability of personnel to properly follow procedures and handle materials and 
equipment during the Work. Include dimensioned diagrams for placement and protection of 
stockpiles. 


1.8 FIELD CONDITIONS 


A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations. 


1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 


2. Provide alternate routes around closed or obstructed trafficways if required by Owner 
or authorities having jurisdiction. 


B. Improvements on Adjoining Property: Authority for performing site clearing indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract. 


1. Do not proceed with work on adjoining property until directed by Architect. 
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C. Utility Locator Service: Notify utility locator service for area where Project is located before 
site clearing. 


D. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place. 


E. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist. 


PART 2 - PRODUCTS 


2.1 MATERIALS 


A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in 
Section 312000 "Earth Moving." 


1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 


B. Erosion Control Blanket:  Straw blanket with biodegradable netting.   


PART 3 - EXECUTION 


3.1 PREPARATION 


A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 


B. Protect existing site improvements to remain from damage during construction. 


1. Restore damaged improvements to their original condition, as acceptable to Owner. 


3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 


A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction. 


B. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones. 


C. Inspect, maintain, and repair erosion- and sedimentation-control measures during 
construction until permanent vegetation has been established. 
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D. Remove erosion and sedimentation controls. Restore and stabilize areas disturbed during 
removal. 


3.3 CLEARING AND GRUBBING 


A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 


 
1. Grind down stumps and remove roots larger than 2 inches in diameter, obstructions, 


and debris to a depth of 18 inches below exposed subgrade. 


B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 


1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm) 
and compact each layer to a density equal to adjacent original ground. 


3.4 CLEARING AND GRUBBING 


A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 


1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 
relocated. 


2. Grind down stumps and remove roots larger than 2 inches (50 mm) in diameter, 
obstructions, and debris to a depth of [18 inches (450 mm) below exposed subgrade. 


3. Use only hand methods or air spade for grubbing within protection zones. 
4. Chip removed tree branches and dispose of off-site. 


3.5 TOPSOIL STRIPPING 


A. Remove grass before stripping topsoil. 


B. Strip topsoil to whatever depth encountered in a manner to prevent intermingling with 
underlying subsoil or other waste materials. 


1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, and 
other objects larger than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and 
other waste materials. 


C. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other 
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown 
dust and erosion by water. 


1. Limit height of topsoil stockpiles to 72 inches. 
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2. Do not stockpile topsoil within protection zones. 
3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be 


stockpiled or reused. 
4. Stockpile surplus topsoil to allow for re-spreading deeper topsoil. 


3.6 SITE IMPROVEMENTS 


A. Remove existing above- and below-grade improvements as necessary to facilitate new 
construction. 


3.7 DISPOSAL OF SURPLUS AND WASTE MATERIALS 


A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and 
waste materials including trash and debris, and legally dispose of them off Owner's property. 


B. Burning is prohibited. 


C. Separate recyclable materials produced during site clearing from other nonrecyclable 
materials. Store or stockpile without intermixing with other materials and transport them to 
recycling facilities. Do not interfere with other Project work. 


END OF SECTION 311000 
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SECTION 312000 - EARTH MOVING 


PART 1 - GENERAL 


1.1 SUMMARY 


A. Section Includes: 


1. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for slabs-on-grade, walks, pavements, turf and grasses and plants. 
3. Excavating and backfilling for buildings and structures. 
4. Compacted aggregate course for concrete slabs-on-grade. 
5. Subbase course for concrete walks and pavements. 
6. Subbase course for asphalt paving. 
7. Subsurface drainage backfill trenches. 
8. Excavating and backfilling trenches for utilities and pits for buried utility structures. 


B. Related Requirements: 


1. Section 311000 "Site Clearing" for site stripping, grubbing, stripping and stockpiling 
topsoil, and removal of above- and below-grade improvements and utilities. 


2. Section 329200 "Turf and Grasses" for finish grading in turf and grass areas, including 
preparing and placing planting soil for turf areas. 


3. Section 329300 "Plants" for finish grading in planting areas and tree and shrub pit 
excavation and planting. 


4. Geotechnical Engineering Investigation dated October 30, 2020, prepared for Sullivan 
County Commissioners by Patriot Engineering and Environmental, Inc., 1359 N. 
Aberdeen Ave., Terre Haute, IN  47804. 


1.2 DEFINITIONS 


A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 


1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 


2. Final Backfill: Backfill placed over initial backfill to fill a trench. 


B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 


C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 
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D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill meeting or 
exceeding the minimum material properties recommended in the Geotechnical Engineering 
Investigation. 


E. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 


1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as recommended by Owner’s On-Site Geotechnical 
Engineer’s Representative and approved in writing by Construction Manager. 
Authorized additional excavation and replacement material will be paid for according to 
Contract provisions changes in the Work. 


2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 
lines and dimensions without approval by Construction Manager. Unauthorized 
excavation, as well as remedial work directed by Owner’s Representative, shall be 
without additional compensation. 


F. Fill: Soil materials used to raise existing grades. 


G. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 


H. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 


I. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 
immediately below subbase, drainage fill, drainage course, or topsoil materials. 


J. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground 
services within buildings. 


1.3 PREINSTALLATION MEETINGS 


A. Preinstallation Conference: Conduct pre-excavation conference at Project site. 


1. Review methods and procedures related to earthmoving, including, but not limited to, 
the following: 


a. Personnel and equipment needed to make progress and avoid delays. 
b. Coordination of Work with utility locator service. 
c. Coordination of Work and equipment movement with the locations of tree- and 


plant-protection zones. 
d. Extent of trenching by hand or with air spade. 
e. Field quality control. 
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1.4 ACTION SUBMITTALS 


A. Product Data: For each type of the following manufactured products required: 


1. Warning tapes. 


1.5 INFORMATIONAL SUBMITTALS 


A. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill 
as follows: 


1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 


B. Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction 
and site improvements, including finish surfaces that might be misconstrued as damage 
caused by earth-moving operations. Submit before earth moving begins. 


1.6 QUALITY ASSURANCE 


A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E329 and 
ASTM D3740 for testing indicated. 


1.7 FIELD CONDITIONS 


A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during earth-moving operations. 


1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 


2. Provide alternate routes around closed or obstructed traffic ways if required by Owner 
or authorities having jurisdiction. 


B. Utility Locator Service: Notify 811-Call Before You Dig for area where Project is located and 
private utility locator for outside of the right-of-way before beginning earth-moving 
operations. 


C. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures specified in Section 311000 "Site Clearing" are in place. 
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PART 2 - PRODUCTS 


2.1 SOIL MATERIALS 


A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 


B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D2487, or a combination of these groups; free of rock or gravel larger than 3 inches in 
any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 


1. Liquid Limit: 40. 
2. Plasticity Index: 20. 


C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D2487, or a combination of these groups. 


1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 


D. Compacted Aggregate: Course supporting slab-on-grade comprised of INDOT #53 Stone. 


E. Base Course: Course supporting pavement comprised of INDOT #53 Stone. 


F. Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940/D 2940M; except with 100 percent passing a 
1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 sieve. 


G. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and 
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch 
(25-mm) sieve and zero to 5 percent passing a No. 4 sieve. 


H. Sand: ASTM C 33/C 33M; fine aggregate. 


I. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state. 


2.2 ACCESSORIES 


A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility; colored as follows: 


1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
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5. Green: Sewer systems. 


PART 3 - EXECUTION 


3.1 PREPARATION 


A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-
moving operations. 


B. Protect and maintain erosion and sedimentation controls during earth-moving operations. 


C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 
temporary protection before placing subsequent materials. 


3.2 DEWATERING 


A. Provide dewatering system of sufficient scope, size, and capacity to control hydrostatic 
pressures and to lower, control, remove, and dispose of ground water and permit excavation 
and construction to proceed on dry, stable subgrades. 


B. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 


C. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 


1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage 
ditches. 


D. Dispose of water removed by dewatering in a manner that avoids endangering public health, 
property, and portions of work under construction or completed. Dispose of water and 
sediment in a manner that avoids inconvenience to others. 


3.3 EXPLOSIVES 


A. Explosives: Do not use explosives. 


3.4 EXCAVATION, GENERAL 


A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered. Unclassified excavated materials may include rock, 
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soil materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 


1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 


2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 


a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 


forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 


42 inches wide. 


3.5 EXCAVATION FOR STRUCTURES 


A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch. If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 


1. Excavations for Footings and Foundations: Do not disturb bottom of excavation. 
Excavate by hand to final grade just before placing concrete reinforcement. Trim 
bottoms to required lines and grades to leave solid base to receive other work. 


3.6 EXCAVATION FOR WALKS AND PAVEMENTS 


A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 
and subgrades. 


3.7 EXCAVATION FOR UTILITY TRENCHES 


A. Excavate trenches to indicated gradients, lines, depths, and elevations. 


1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 


B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of 
pipe or conduit unless otherwise indicated. 


1. Clearance: 6 inches each side of pipe or conduit. 
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C. Water and Conduits 


1. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and 
support of pipes and conduit. Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove 
projecting stones and sharp objects along trench subgrade. 


a. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate 
trench bottoms and support pipe and conduit on an undisturbed subgrade. 


b. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe or conduit circumference. Fill 
depressions with tamped sand backfill. 


c. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms 
and support conduit on an undisturbed subgrade. 


d. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 


D. Storm and Sanitary Sewer 


1. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit 
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe. 


a. Excavate trenches 6 inches deeper than elevation required in rock or other 
unyielding bearing material to allow for bedding course. 


3.8 SUBGRADE INSPECTION 


A. Notify Owner’s On-site Geotechnical Engineer Representative and Construction Manager when 
excavations have reached required subgrade. 


B. If Owner’s On-site Geotechnical Engineer Representative determines that unsatisfactory soil is 
present, notify Construction Manager prior to continuing with excavation. Once approved in 
writing by Construction Manager, replace unsatisfactory soil with compacted satisfactory fill 
material or lean concrete as directed. 


C. Proof-roll subgrade below the building slabs, pavements and areas where placement of 
structural fill is used with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck 
weighing not less than 15 tons to identify soft pockets and areas of excess yielding. Do not 
proof-roll wet or saturated subgrades. 


1. Completely proof-roll subgrade in one direction. Limit vehicle speed to 3 mph in 
presence of Owner’s On-site Geotechnical Engineer Representative. 


2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting and 
replace with compacted backfill or fill as directed. 
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D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Contractor’s On-site Geotechnical Engineer 
Representative and Owner’s Representative, without additional compensation. 


3.9 UNAUTHORIZED EXCAVATION 


A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when recommended 
by Contractor’s On-site Geotechnical Engineer Representative and approved by Engineer. 


3.10 STORAGE OF SOIL MATERIALS 


A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 


1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees. 


3.11 BACKFILL 


A. Place and compact backfill in excavations promptly, but not before completing the following: 


1. Construction below finish grade including, where applicable, sub-drainage, damp 
proofing, waterproofing, and perimeter insulation. 


2. Surveying locations of underground utilities for Record Documents. 
3. Removing concrete formwork. 
4. Removing trash and debris. 
5. Removing temporary shoring, bracing, and sheeting. 
6. Installing permanent or temporary horizontal bracing on horizontally supported walls. 


B. Place backfill on subgrades free of mud, frost, snow, or ice. 


3.12 UTILITY TRENCH BACKFILL 


A. Place backfill on subgrades free of mud, frost, snow, or ice. 


B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, 
fittings, and bodies of conduits. 


C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. 
Concrete is specified in Section 033000 "Cast-in-Place Concrete."  
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D. Trenches under Roadways: Provide 4-inch thick, concrete-base slab support for piping or 
conduit less than 30 inches below surface of roadways. After installing, completely encase 
piping or conduit in a minimum of 4 inches of concrete before backfilling or placing roadway 
subbase course. Concrete is specified in Section 033000 "Cast-in-Place Concrete." Backfill voids 
with satisfactory soil while removing shoring and bracing. 


E. Initial Backfill: 


1. Soil Backfill: Place and compact initial backfill of subbase material or satisfactory soil, 
free of particles larger than 1 inch (25 mm) in any dimension, to a height of 12 inches 
(300 mm) over the pipe or conduit. 


a. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. 


F. Final Backfill: 


1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 
elevation. 


G. Warning Tape: Install warning tape directly above utilities, 12 inches below finished grade, 
except 6 inches below subgrade under pavements and slabs. 


3.13 SOIL FILL 


A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 


B. Place and compact fill material in layers to required elevations, and as follows: 


1. Under grass and planted areas, use satisfactory soil material, reference specification 
329113 – Soil Preparation for planting soils. 


2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, satisfactory soil material up to compacted aggregate course. 
4. Under building slabs, satisfactory soil material up to compacted aggregate course. 
5. Under footings and foundations, use satisfactory soil material. 


C. Place soil fill on subgrades free of mud, frost, snow, or ice. 


3.14 SOIL MOISTURE CONTROL 


A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 
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1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 


2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 


3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 


A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 


B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure. 


C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D698: 


1. Under structures, building slabs, and steps, scarify and recompact top 12 inches of 
existing subgrade and each layer of backfill or fill soil material at 100 percent. 


2. Under building slabs adjacent to foundations and over foundations scarify and 
recompact the top 12 inches of existing subgrade and each layer of backfill or fill soil 
material to 98 percent of its maximum Standard Proctor dry density. 


3. Under pavement sections in cut areas, the upper 10 inches of existing subgrade should 
be scarified and compacted to a dry density of at least 100 percent of the Standard 
Proctor maximum dry density. 


4. Under pavement in fill areas, the upper 10 inches of subgrade shall be scarified and 
compacted to a dry density of at least 100-percent of the Standard Proctor maximum 
dry density (ASTM D-698). Any grade-raise fill placed within 1-ft of the base of the 
pavement section should also be compacted to at least 100 percent of the Standard 
Proctor maximum dry density. This can be reduced to 95-percent for engineered fill 
placed more than 1-ft below the base of the pavement section. 


5. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 95 percent. 


6. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 


7. For utility trenches, compact each layer of initial and final backfill soil material at 95 
percent. 


D. Locate and install ground improvement as indicated in ground improvement drawings and as 
directed by ground improvement specialty structural engineer. 


3.16 GRADING 


A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 
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1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 


tolerances. 


B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to elevations required to achieve indicated finish elevations, within the 
following subgrade tolerances: 


1. Turf or Unpaved Areas: Plus or minus 1 inch. 
2. Walks: Plus or minus 1 inch. 
3. Pavements: Plus or minus 1/2 inch. 


C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch when tested with a 10-
foot straightedge. 


3.17 COURSE UNDER CONCRETE SLABS-ON-GRADE 


A. Place compacted aggregate (INDOT No. 53 Compacted Stone) course on subgrades free of 
mud, frost, snow, or ice. 


B. On prepared subgrade, place and compact aggregate course under cast-in-place concrete 
slabs-on-grade as follows: 


1. Place compacted course in thickness indicated. 
2. Place compacted course that exceeds 6 inches in compacted thickness in layers of equal 


thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
3. Compact each layer of aggregate course to required cross sections and thicknesses to 


not less than 100% percent of maximum dry unit weight according to ASTM D698. 


3.18 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 


A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 


B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows: 
 
1. Place base course material over subbase course under hot-mix asphalt pavement. 
2. Shape subbase course and base course to required crown elevations and cross-slope 


grades. 
3. Place subbase course and base course 6 inches or less in compacted thickness in a single 


layer. 
4. Place subbase course that exceeds 6 inches in compacted thickness in layers of equal 


thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
5. Compact subbase course and base course at optimum moisture content to required 


grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry 
unit weight according to ASTM D 698 
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3.19 FIELD QUALITY CONTROL 


A. Special Inspections: Owner will engage a qualified special inspector to perform the following 
special inspections: 


1. Determine prior to placement of fill that site has been prepared in compliance with 
requirements. 


2. Determine that fill material classification and maximum lift thickness comply with 
requirements. 


3. Determine, during placement and compaction, that in-place density of compacted fill 
complies with requirements. 


B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 


C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 


D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be 
performed to verify design bearing capacities. 


E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at the following 
locations and frequencies: 


1. At subgrade and at each compacted fill and backfill layer, at least one test for every 
5000 sq. ft. or less of paved area or building slab but in no case fewer than three tests. 


2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 
100 feet or less of wall length but no fewer than two tests. 


3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for 
every 150 feet or less of trench length but no fewer than two tests. 


F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 


3.20 PROTECTION 


A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris. 


B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 
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1. Scarify or remove and replace soil material to depth as directed by Construction 
Manager; reshape and recompact. 


C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 


1. Restore appearance, quality, and condition of finished surfacing to match adjacent 
work, and eliminate evidence of restoration to greatest extent possible. 


3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 


A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 


 


END OF SECTION 312000 
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SECTION 329200 - TURF AND GRASSES 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. Hydroseeding for turf seed and native seed mixes. 
2. Erosion-control materials. 


B. Related Requirements: 


1. Section 32 93 00 "Plants" for trees, shrubs, ground covers, and other plants as well as 
border edgings and mow strips. 


2. Section 32 91 13 "Soil Preparation" for planting soil preparation. 


1.3 DEFINITIONS 


A. Finish Grade: Elevation of finished surface of planting soil. 


B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating 
a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. 


C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 


D. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 
See Section 32 91 13 "Soil Preparation" and drawing designations for planting soils. 


E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the 
top surface of a fill or backfill before planting soil is placed. 
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1.4 PREINSTALLATION MEETINGS 


A. Preinstallation Conference: Conduct conference at Project site. 


1.5 INFORMATIONAL SUBMITTALS 


A. Qualification Data: For landscape Installer. 


B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, 
stating the botanical and common name, percentage by weight of each species and variety, 
and percentage of purity, germination, and weed seed. Include the year of production and 
date of packaging. 


C. Product Certificates: For fertilizers, from manufacturer. 


D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project. 


1.6 QUALITY ASSURANCE 


A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 
turf seeding and native-mix seeding establishment. 


1. Experience: Five years' experience in turf and native-mix installation in addition to 
requirements in Section 01 40 00 "Quality Requirements." 


2. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress. 


3. Pesticide Applicator: State licensed, commercial. 


1.7 DELIVERY, STORAGE, AND HANDLING 


A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened 
containers showing weight, certified analysis, name and address of manufacturer, and 
indication of compliance with state and Federal laws, as applicable. 


B. Bulk Materials: 


1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 


2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 


3. Accompany each delivery of bulk materials with appropriate certificates. 
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1.8 FIELD CONDITIONS 


A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods 
with initial maintenance periods to provide required maintenance from date of Substantial 
Completion. 


1. Turf Seeding: 


a. Spring Planting: April 15 – May 15 
b. Fall Planting: Aug. 15 – Sept. 15 


2. Native Mix Seeding 


a. Spring Planting: April 15 – June 15 
b. Fall Planting: Oct. 1 – Nov. 30 


B. Weather Limitations: Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may be 
obtained. Apply products during favorable weather conditions according to manufacturer's 
written instructions. 


PART 2 - PRODUCTS 


2.1 SEED 


A. Grass Seed: Fresh, clean, dry, new-crop seed complying with AOSA's "Rules for Testing Seeds" 
for purity and germination tolerances. 


B. Seed Species: 


1. Quality: Seed of grass species as listed below for solar exposure, with not less than 85 
percent germination, not less than 95 percent pure seed, and not more than 0.5 percent 
weed seed. 


2. Native seed mixes:   
 


Swale Seed Mix     


     


   PLS 


Botanical Name Common Name Ounces/Acre 


     


Permanent Grasses/Sedges:    


Andropogon gerardii Big Bluestem 
                 
4.00  


Carex cristatella Crested Oval Sedge 
                 
0.50  


Carex lurida Bottlebrush Sedge                  
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3.00  


Carex spp. Prairie Sedge Species 
                 
8.00  


Carex vulpinoidea Brown Fox Sedge 
                 
3.00  


Elymus canadensis Canada Wild Rye 
               
16.00  


Elymus virginicus Virginia Wild Rye 
               
16.00  


Juncus canadensis Canadian Rush 
                 
1.00  


Panicum virgatum Switch Grass 
                 
3.00  


Scirpus atrovirens Dark Green Rush 
                 
2.00  


Scirpus cyperinus Wool Grass 
                 
0.50  


Spartina pectinata Prairie Cord Grass 
                 
3.00  


  Total 
               
60.00  


     


Temporary Cover:    


Avena sativa Common Oat 
             
512.00  


  Total 
             
512.00  


     


Forbs:    


Alisma subcordatum Common Water Plantain 1.00 


Asclepias incarnata Swamp Milkweed 2.00 


Coreopsis tripteris Tall Coreopsis 1.00 


Euthamia graminifolia Common Grass-Leaved Goldenrod 0.50 


Eutrochium maculatum Spotted Joe-Pye Weed 1.00 


Iris virginica v. shrevei Blue Flag 4.00 


Liatris spicata Marsh Blazing Star 1.00 


Lycopus americanus Common Water Horehound 0.50 


Mimulus ringens Monkey Flower 0.50 


Penthorum sedoides Ditch Stonecrop 1.00 


Pycnanthemum virginianum Common Mountain Mint 0.50 


Rudbeckia triloba Brown-Eyed Susan 1.00 


Senna hebecarpa Wild Senna 1.00 


Silphium terebinthinaceum Prairie Dock 1.00 


Symphyotrichum novae-angliae New England Aster 0.50 


Verbena hastata Blue Vervain 1.50 


Zizia aurea Golden Alexanders 2.00 


  Total 
               
20.00  
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3. Native seed mix rate: 


a. Apply Native Seed Mix at 37.0 PLS pounds per acre. 


4. Turf seed mix: Proportioned by weight as follows: 


a. 90 percent (90%) Turf Type Tall Fescue (Festuca arundinaceous). Minimum 3 
cultivars. 


b. 10 percent (10%) Kentucky bluegrass (Poa pratensis). 


2.2 SOD 


A. Turfgrass Sod: Certified Number 1 Quality/Premium, including limitations on thatch, weeds, 
diseases, nematodes, and insects, complying with "Specifications for Turfgrass Sod Materials" 
in TPI's "Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, 
color, and texture that is strongly rooted and capable of vigorous growth and development 
when planted. 


B. Turfgrass Species, Cool-Season Grass: Sod of grass species as follows, with not less than 85 
percent germination, not less than 95 percent pure seed, and not more than 0.5 percent weed 
seed: 


1. Full Sun: Kentucky bluegrass (Poa pratensis), a minimum of three cultivars. 


 


2.3 FERTILIZER 


A. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 
1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 


reports from a qualified soil-testing laboratory. 


2.4 MULCHES 


A. Fiber Mulch: Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic and free of plant-
growth or germination inhibitors; with a maximum moisture content of 15 percent and a pH 
range of 4.5 to 6.5. 


B. Nonasphaltic Tackifier: Colloidal tackifier recommended by fiber-mulch manufacturer for slurry 
application; nontoxic and free of plant-growth or germination inhibitors. 


C. Asphalt Emulsion: ASTM D 977, Grade SS-1; nontoxic and free of plant-growth or germination 
inhibitors. 
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2.5 PESTICIDES AND HERBICIDES 


A. General: Pesticide, registered and approved by the EPA, acceptable to authorities having 
jurisdiction, and of type recommended by manufacturer for each specific problem and as 
required for Project conditions and application. Do not use restricted pesticides unless 
authorized in writing by authorities having jurisdiction. 


B. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination 
or growth of weeds within planted areas at the soil level directly below the mulch layer. 


C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 
that has already germinated. 


2.6 EROSION-CONTROL MATERIALS 


A. Erosion-Control as shown on drawings. 


PART 3 - EXECUTION 


3.1 EXAMINATION 


A. Examine areas to be planted for compliance with requirements and other conditions affecting 
installation and performance of the Work. 


1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil 
within a planting area. 


2. Suspend planting operations during periods of excessive soil moisture until the moisture 
content reaches acceptable levels to attain the required results. 


3. Uniformly moisten excessively dry soil that is not workable, or which is dusty. 


B. Proceed with installation only after unsatisfactory conditions have been corrected. 


C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Architect and replace with new 
planting soil. 


3.2 PREPARATION 


A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and 
plantings from damage caused by planting operations. 


1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray. 
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2. Protect grade stakes set by others until directed to remove them. 


B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 


3.3 TURF AND NATIVE SEEDING AREA PREPARATION 


A. General: Prepare planting area for soil placement and mix planting soil according to               
Section 32 91 13 "Soil Preparation." 


B. Placing Planting Soil: Place manufactured planting soil over exposed subgrade. 


C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 
before planting. Do not create muddy soil. 


D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if 
eroded or otherwise disturbed after finish grading. 


3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 


A. Prepare area as specified in "Turf and Native Seeding Area Preparation" Article. 


B. For erosion-control mats, install planting soil in two lifts, with second lift equal to thickness of 
erosion-control mats. Install erosion-control mat and fasten as recommended by material 
manufacturer. 


C. Fill cells of erosion-control mat with planting soil and compact before planting. 


D. For erosion-control blanket or mesh, install from top of slope, working downward, and as 
recommended by material manufacturer for site conditions. Fasten as recommended by 
material manufacturer. 


E. Moisten prepared area before planting if surface is dry. Water thoroughly and allow surface to 
dry before planting. Do not create muddy soil. 


3.5 HYDROSEEDING 


A. Hydroseeding: Mix specified seed, slow-release fertilizer, and fiber mulch in water, using 
equipment specifically designed for hydroseed application. Continue mixing until uniformly 
blended into homogeneous slurry suitable for hydraulic application. 


1. Mix slurry with fiber-mulch manufacturer's recommended tackifier. 
2. Spray-apply slurry uniformly to all areas to be seeded in a two-step process. Apply first 


slurry coat at a rate so that mulch component is deposited at not less than 500-lb/acre 
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dry weight, and seed component is deposited at not less than the specified seed-sowing 
rate. Apply slurry cover coat of fiber mulch (hydromulching) at a rate of 1000 lb/acre. 


3.6 TURF AND NATIVE SEEDING MAINTENANCE 


A. General: Maintain and establish turf and native seeding areas by watering, fertilizing, weeding, 
mowing, trimming, replanting, and performing other operations as required to establish 
healthy, viable turf. Roll, regrade, and replant bare or eroded areas and remulch to produce a 
uniformly smooth area. Provide materials and installation the same as those used in the 
original installation. 


1. Fill in as necessary soil subsidence that may occur because of settling or other 
processes. Replace materials and turf damaged or lost in areas of subsidence. 


2. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 


3. Apply treatments as required to keep turf and native seeding areas and soil free of pests 
and pathogens or disease. Use integrated pest management practices whenever 
possible to minimize the use of pesticides and reduce hazards. 


B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to 
convey water from sources and to keep turf uniformly moist to a depth of 4 inches. 


1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 
mulch. Lay out temporary watering system to avoid walking over muddy or newly 
planted areas. 


2. Water with fine spray at a minimum rate of 1 inch per week unless rainfall precipitation 
is adequate. 


C. Mow turf seeded areas (only) as soon as top growth is tall enough to cut. Repeat mowing to 
maintain specified height without cutting more than one-third of grass height. Remove no 
more than one-third of grass-leaf growth in initial or subsequent mowings. Do not delay 
mowing until grass blades bend over and become matted. Do not mow when grass is wet. 
Schedule initial and subsequent mowings to maintain the following grass height: 


1. Mow specified turf to a height of 2-1/2 to 3 inches. 


D. Turf Postfertilization: Apply slow-release fertilizer after initial mowing and when grass is dry. 


1. Use fertilizer that provides actual nitrogen of at least 1 lb/1000 sq. ft. to turf area. 


3.7 SATISFACTORY TURF SEEDED AND NATIVE SEEDED AREAS 


A. Seeded installations shall meet the following criteria as determined by Architect: 


1. Satisfactory Seeded Turf and Native Mixes: At end of maintenance period, a healthy, 
uniform, close stand of grass has been established, free of weeds and surface 
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irregularities, with coverage exceeding 90 percent over any 10-sq. ft. and bare spots not 
exceeding 5 by 5 inches. 


B. Use specified materials to reestablish turf that does not comply with requirements and 
continue maintenance until turf is satisfactory. 


3.8 PESTICIDE APPLICATION 


A. Apply pesticides and other chemical products and biological control agents according to 
requirements of authorities having jurisdiction and manufacturer's written recommendations. 
Coordinate applications with Owner's operations and others in proximity to the Work. Notify 
Owner before each application is performed. 


B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat 
already-germinated weeds and according to manufacturer's written recommendations. 


3.9 CLEANUP AND PROTECTION 


A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 


B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 
debris, and legally dispose of them off Owner's property. 


C. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established. 


D. Remove nondegradable erosion-control measures after grass establishment period. 


3.10 MAINTENANCE SERVICE 


A. Turf and Native Seed Mixes Maintenance Service: Provide full maintenance by skilled 
employees of landscape Installer. Maintain as required in "Turf and Native Mix Seeded 
Maintenance" Article. Begin maintenance immediately after each area is planted and continue 
until acceptable turf is established, but for not less than the following periods: 


1. 60 days from date of Substantial Completion. 


a. When initial maintenance period has not elapsed before end of planting season, 
or if turf or native mix areas are not fully established, continue maintenance 
during next planting season. 


 
END OF SECTION 329200 
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SECTION 334200 - STORMWATER CONVEYANCE 


PART 1 - GENERAL 


1.1 RELATED DOCUMENTS 


A. Drawings and general provisions of the Contract, including General and Supplementary 


Conditions and Division 01 Specification Sections, apply to this Section. 


1.2 SUMMARY 


A. Section Includes: 


1. PVC pipe and fittings 


2. Concrete pipe and fittings 


3. HDPE Pipe and Fittings 


4. Non-pressure transition couplings 


5. Cleanouts 


6. Manholes 


7. Inlets 


8. Trash Racks 


1.3 ACTION SUBMITTALS 


A. Product Data: For each type of product. 


B. Shop Drawings: 


1. Manholes: Include plans, elevations, sections, details, frames, and covers. 


2. Inlets and yard drains Include plans, elevations, sections, details, frames, covers, and 


grates. 


1.4 INFORMATIONAL SUBMITTALS 


A. Field quality-control reports. 


1.5 QUALITY ASSURANCE 


A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 


1.6 DELIVERY, STORAGE, AND HANDLING 


A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 
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B. Protect pipe, pipe fittings, and seals from dirt and damage. 


C. Handle manholes in accordance with manufacturer's written rigging instructions. 


D. Handle inlets and yard drains in accordance with manufacturer's written rigging instructions. 


1.7 FIELD CONDITIONS 


A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities occupied 


by Owner or others unless permitted under the following conditions and then only after 


arranging to provide temporary service in accordance with requirements indicated: 


1. Notify Owner no fewer than 3 business days in advance of proposed interruption of 


service. 


2. Do not proceed with interruption of service without Owner written permission. 


PART 2 - PRODUCTS 


2.1 PVC PIPE AND FITTINGS 


A. PVC Gravity Sewer Piping: 


1. Pipe and Fittings: ASTM F679, minimum cell class 12364, PVC gravity sewer pipe with 


bell-and-spigot ends and with integral ASTM F477, elastomeric seals for gasketed joints. 


2.2 CONCRETE PIPE AND FITTINGS 


A. Reinforced-Concrete Sewer Pipe and Fittings: ASTM C76. 


1. Bell-and-spigot or tongue-and-groove ends and sealant joints with ASTM C990 bitumen 


or butyl-rubber sealant. 


2. Class III, Wall B. 


2.3 HDPE PIPE AND FITTINGS 


A. HDPE Gravity Sewer Piping: 


1. Pipe and Fittings: Smooth wall HDPE pipe shall be in accordance with ASTM F714. Pipe 


shall have a minimum Cell Class of 35434C in accordance with ASTM D3350. 


2. Joints shall meet ASTM D3212 


3. Gaskets shall meet ASTM F477 
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2.4 NONPRESSURE TRANSITION COUPLINGS 


A. Comply with ASTM C1173, elastomeric, sleeve-type, reducing or transition coupling, for joining 


underground nonpressure piping. Include ends of same sizes as piping to be joined, and 


corrosion-resistant-metal tension band and tightening mechanism on each end. 


B. Sleeve Materials: 


1. For Concrete Pipes: ASTM C443, rubber. 


2. For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D5926, PVC. 


3. For Dissimilar Pipes: ASTM D5926, PVC or other material compatible with pipe materials 


being joined. 


C. Ring-Type, Flexible Couplings: 


 


1. Description: Elastomeric compression seal with dimensions to fit inside bell of larger 


pipe and for spigot of smaller pipe to fit inside ring. 


2.5 CLEANOUTS 


A. Cast-Iron Cleanouts: 


 


1. Description: ASME A112.36.2M, round, gray-iron housing with clamping device and 


round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside caulk or 


spigot connection and countersunk, tapered-thread, brass closure plug. 


2. Top-Loading Classification(s): Heavy Duty  


3. Sewer Pipe Fitting and Riser to Cleanout: ASTM A74, Service class, cast-iron soil pipe and 


fittings. 


B. PVC Cleanouts: 


 


1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser 


to cleanout of same material as sewer piping. 


2.6 MANHOLES 


A. Standard Precast Concrete Manholes: 


1. Description: ASTM C478, precast, reinforced concrete, of depth indicated, with provision 


for sealant joints. 


2. Diameter: 48 inches minimum unless otherwise indicated. 


3. Ballast: Increase thickness of precast concrete sections or add concrete to base section 


as required to prevent flotation. 


4. Base Section: 8-inch minimum thickness for floor slab and 5-inch minimum thickness for 


walls and base riser section, and separate base slab or base section with integral floor. 


5. Riser Sections: 5-inch minimum thickness, and lengths to provide depth indicated. 
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6. Top Section: Eccentric-cone type unless concentric-cone or flat-slab-top type is 


indicated, and top of cone of size that matches grade rings. 


7. Joint Sealant: ASTM C990, bitumen or butyl rubber. 


8. Resilient Pipe Connectors: ASTM C923, cast or fitted into manhole walls, for each pipe 


connection. 


9. Steps: ASTM A615/A615M, deformed, 1/2-inch steel reinforcing rods encased in 


ASTM D4101, PP, wide enough to allow worker to place both feet on one step and 


designed to prevent lateral slippage off step. Cast or anchor steps into sidewalls at 12- 


to 16-inch intervals. Omit steps if total depth from floor of manhole to finished grade is 


less than 60 inches. 


10. Grade Rings: Reinforced-concrete rings, 12-inches of rings, maximum, to match 


diameter of manhole frame and cover, and height as required to adjust manhole frame 


and cover to indicated elevation and slope. 


B. Manhole Frames and Covers: 


1. Description: Ferrous; 7- to 9-inch riser with 4-inch- minimum width flange. Include 


indented top design with lettering cast into cover, using wording equivalent to "STORM 


SEWER." 


2. Material: ASTM A536, Grade 60-40-18 ductile iron unless otherwise indicated. 


3. Cover shall be Neenah R-1772 or approved equal for solid casting or Neenah R-3433 or 


approved equal for grate casting 


2.7 CONCRETE 


A. General: Cast-in-place concrete in accordance with ACI 318, ACI 350, and the following: 


1. Cement: ASTM C150/C150M, Type II. 


2. Fine Aggregate: ASTM C33/C33M, sand. 


3. Coarse Aggregate: ASTM C33/C33M, crushed gravel. 


4. Water: Potable. 


B. Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious 


materials ratio. 


1. Reinforcing Fabric: ASTM A1064/A1064M, steel, welded wire fabric, plain. 


2. Reinforcing Bars: ASTM A615/A615M, Grade 60 (420 MPa) deformed steel. 


C. Manhole Channels and Benches: Factory or field formed from concrete. Portland cement 


design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio. 


Include channels and benches in manholes. 


1. Channels: Concrete invert, formed to same width as connected piping, with height to 


spring line of pipe. Form curved channels with smooth, uniform radius and slope. 


a. Invert Slope: 1 percent through manhole. 


2. Benches: Concrete, sloped to drain into channel. 







  SULLIVAN COUNTY SHERIFF’S OFFICE AND  


  CORRECTIONAL FACILITY 


                                                                     2063-1048-90  


 


STORMWATER CONVEYANCE 334200 - 5 


a. Slope: ½ inch per foot. 


D. Ballast and Pipe Supports: Portland cement design mix, 4000 psi minimum, with 0.45 


maximum water/cementitious materials ratio. 


1. Reinforcing Fabric: ASTM A1064/A1064M, steel, welded wire fabric, plain. 


2. Reinforcing Bars: ASTM A615/A615M, Grade 60 (420 MPa) deformed steel. 


2.8 INLETS 


A. Standard Precast Concrete Inlets: 


1. Description: ASTM C478, precast, reinforced concrete, of depth indicated, with provision 


for sealant joints. 


2. Base Section: 8-inch minimum thickness for floor slab and 6-inch minimum thickness for 


walls and base riser section, and separate base slab or base section with integral floor. 


3. Joint Sealant: ASTM C990, bitumen or butyl rubber. 


4. Pipe Connectors: ASTM C923, resilient, of size required, for each pipe connecting to 


base section. 


B. Inlet Grates 


1. Inlet grates shall be Neenah R-3433 or approved equal for grate casting, Neenah R-


4215-C or approved equal for beehive casting, or Neenah R-3287-10V or approved equal 


for curb inlets on grade or R-3246-A for inlets in sump. 


2.9 TRASH RACKS 


A. Detention basin outlet structure shall be furnished with a dome top-mount trash rack such as 


trashracks.com model LDR-60, Contech RS-60, Phoenix Pre-cast Products Top Grate Domed, or 


approved equal 


B. Trash rack to be bolted to top flange of manhole rim and to be removeable for maintenance 


access. 


PART 3 - EXECUTION 


3.1 EARTHWORK 


A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving." 


3.2 PIPING INSTALLATION 


A. General Locations and Arrangements: Drawing plans and details indicate general location and 


arrangement of underground storm drainage piping. Location and arrangement of piping 
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layout take into account design considerations. Install piping as indicated, to extent practical. 


Where specific installation is not indicated, follow piping manufacturer's written instructions. 


B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 


continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves, 


and couplings in accordance with manufacturer's written instructions for use of lubricants, 


cements, and other installation requirements. 


C. Install manholes for changes in direction unless fittings are indicated. Use fittings for branch 


connections unless direct tap into existing sewer is indicated. 


D. Install proper size increasers, reducers, and couplings where different sizes or materials of 


pipes and fittings are connected. Reducing size of piping in direction of flow is prohibited. 


E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-


jacking process of microtunneling. 


F. Install gravity-flow, nonpressure drainage piping in accordance with the following: 


1. Install piping pitched down in direction of flow. 


2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in 


direction. Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary 


restraint system, or cast-in-place concrete supports or anchors. 


3. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668. 


4. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 


"Concrete Pipe Installation Manual." 


3.3 PIPE JOINT CONSTRUCTION 


A. Join gravity-flow, nonpressure drainage piping according to the following: 


1. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-seal 


joints or ASTM D 3034 for elastomeric-gasketed joints. 


2. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation 


Manual" for rubber-gasketed joints. 


3. Join dissimilar pipe materials with nonpressure-type flexible couplings. 


3.4 CLEANOUT INSTALLATION 


A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-iron soil 


pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions 


to cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe. 


1. Use Heavy-Duty, top-loading classification cleanouts in all areas. 


B. Set cleanout frames and covers in concrete pavement and roads with tops flush with 


pavement surface. 
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3.5 MANHOLE INSTALLATION 


A. General: Install manholes, complete with appurtenances and accessories indicated. 


B. Install precast concrete manhole sections with sealants in accordance with ASTM C891. 


C. Where specific manhole construction is not indicated, follow manhole manufacturer's written 


instructions. 


D. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  


3.6 INLET INSTALLATION 


A. Construct inlets to sizes and shapes indicated. 


B. Set frames and grates to elevations indicated. 


3.7 CONCRETE PLACEMENT 


A. Place cast-in-place concrete in accordance with ACI 318. 


3.8 CONNECTIONS 


A. Make connections to existing piping and underground manholes. 


1. Protect existing piping, manholes, and structures to prevent concrete or debris from 


entering while making tap connections. Remove debris or other extraneous material 


that may accumulate. 


B. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to 


piping rating may be used in applications below unless otherwise indicated. 


1. Use nonpressure-type flexible couplings where required to join gravity-flow, 


nonpressure sewer piping unless otherwise indicated. 


C. Backfill to grade in accordance with Section 312000 "Earth Moving." 


3.9 IDENTIFICATION 


Materials and their installation are specified in Section 312000 "Earth Moving." Arrange for 


installation of green warning tape directly over piping and at outside edge of underground 


structures. 


 


1. Use detectable warning tape over all piping and over edges of underground structures. 
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3.10 FIELD QUALITY CONTROL 


A. Inspect interior of piping to determine whether line displacement or other damage has 


occurred. Inspect after approximately 24 inches of backfill is in place, and again at completion 


of Project. 


1. Submit separate reports for each system inspection. 


2. Defects requiring correction include the following: 


a. Alignment: Less than full diameter of inside of pipe is visible between structures. 


b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder 


of size not less than 92.5 percent of piping diameter. 


c. Damage: Crushed, broken, cracked, or otherwise damaged piping. 


d. Infiltration: Water leakage into piping. 


e. Exfiltration: Water leakage from or around piping. 


3. Replace defective piping using new materials, and repeat inspections until defects are 


within allowances specified. 


4. Reinspect and repeat procedure until results are satisfactory. 


B. Test new piping systems, and parts of existing systems that have been altered, extended, or 


repaired, for leaks and defects. 


1. Do not enclose, cover, or put into service before inspection and approval. 


2. Test completed piping systems in accordance with requirements of authorities having 


jurisdiction. 


3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 


advance notice. 


4. Submit separate report for each test. 


5. Gravity-Flow Storm Drainage Piping: Test in accordance with requirements of 


authorities having jurisdiction, UNI-B-6, and the following: 


a. Exception: Piping with soil-tight joints unless required by authorities having 


jurisdiction. 


b. Option: Test plastic piping in accordance with ASTM F1417. 


C. Leaks and loss in test pressure constitute defects that must be repaired. 


D. Replace leaking piping using new materials, and repeat testing until leakage is within 


allowances specified. 


3.11 CLEANING 


A. Clean interior of piping of dirt and superfluous materials. Flush with potable water. 


END OF SECTION 334200 
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H. FOR KITCHEN COMPONENTS REFER TO KITCHEN PLANS
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A3


REFLECTED CEILING PLAN LEGEND


24"x24" SUSPENDED ACOUSTICAL PANEL 
CEILING SYSTEM (ACP-1)


SUSPENDED GYPSUM BOARD CEILING 
(PAINTED)


RETURN AIR GRILLE, SEE MECHANICAL


SUPPLY AIR DIFFUSER, SEE MECHANICAL


LIGHT FIXTURE, SEE ELECTRICAL


LIGHT FIXTURE, SEE ELECTRICAL


EXHAUST GRILLE, SEE MECHANICAL


METAL SOFFIT PANEL (PRE-FINISHED)


ACCESS PANEL


EXPOSEDEXP.


12" SECURITY PLANK CEILING SYSTEM, 
PERFORATED (SMC-4)


24"x24" SECURITY PANEL CEILING SYSTEM, 
PERFORATED (SMC-2)


12" SECURITY PLANK CEILING SYSTEM, 
SOLID (SMC-3)


24"x24" SECURITY PANEL CEILING SYSTEM, 
SOLID FACE (SMC-1)


PRECAST CAP


METAL PANEL CEILING SYSTEM BY D.E.C. 
ATTACHED TO UNDESIDE OF TRUSS


METAL PANEL CEILING SYSTEM OVERBUILD BY 
D.E.C.


SUSPENDED GYPSUM BOARD CEILING 
(PAINTED) WITH SECURITY MESH


24"x24" TECTUM PANEL CEILING SYSTEM 
(ACP-2)


SKYLIGHT


DECORATIVE STAINLESS STEEL BULKHEAD
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NOTE:
ELEMENTS ON THIS DRAWING ARE
IDENTIFIED BY VARIOUS COLORS; IF THIS 
NOTE IS NOT RED, THIS DRAWING IS NOT IN 
COLOR AND NEEDS TO BE REPRINTED IN 
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SCALE:  1/4" = 1'-0"
8


ALTERNATE KITCHEN WINDOW - KITCHEN B1070


SCALE:  1/8" = 1'-0"
4


ALTERNATE FIRST FLOOR PLAN - UNIT C -
ALTERNATE DAYROOM D


SCALE:  1/8" = 1'-0"
1


ALTERNATE FIRST FLOOR PLAN - UNIT C -
ALTERNATE DAYROOM F


SCALE:  1/8" = 1'-0"
5


ALTERNATE MEZZANINE FLOOR PLAN - UNIT C -
ALTERNATE DAYROOM D


SCALE:  1/8" = 1'-0"
2


ALTERNATE MEZZANINE FLOOR PLAN - UNIT C -
ALTERNATE DAYROOM F


SCALE:  1/4" = 1'-0"
7


ALTERNATE CLOTHING ROOM - A1057 - MOBILE
STORAGE SHELVING


SCALE:  1/4" = 1'-0"
9


DW-1


KEYNOTES
055020 VERTICAL METAL ACCESS LADDER


055125 CONT. GALV. ANGLE 3/4"X3/4"X3/16" W/5 HOLES EVENLY
SPACED FOR PUDDLE WELD


055201 METAL GUARDRAIL SYSTEM, PAINTED


055210 1 1/2" DIA. STAINLESS STEEL PIPE RAIL


055305 1" GALVANIZED METAL GRATING, PART OF DETENTION
MEZZANINE SYSTEM BY DETENTION EQUIPMENT
CONTRACTOR


102130 CUBICLE CURTAINS AND TRACK


105610 MOBILE STORAGE SHELVING


111903 WOVEN ROD SECURITY BARRIER


111908 OPERABLE WOVEN ROD SECURITY BARRIER.


111923 SECURITY MULTIUSE RECREATION & CLASSROOM CHAIRS


111925 FLAT SCREEN TELEVISION MOUNTING BRACKET


111926 DETENTION 4-MAN DAYROOM TABLE


111927 DETENTION 4-MAN DAYROOM TABLE, ADA


111928 STAINLESS STEEL WALL-MOUNTED SHELF


123225 PLASTIC LAMINATE TALL CABINET


125504 DAYROOM VIDEO VISITATION CABINET


224251 MOP SINK, REFERENCE PLUMBING


275160 DAYROOM DETENTION PHONE, OWNER FURNISHED / OWNER
INSTALLED


ROOM FINISH SCHEDULE (ALTERNATE DAYROOM D)


ROOM
NO. ROOM NAME


FLOORS WALLS


REMARKS


MAT. BASE


NORTH EAST SOUTH WEST


FINISH FINISH FINISH FINISH
C1461 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1462 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1463 CELL TYPE D (4 MAN ADA) SC-1 - - - - - - - - - - - - - - - C1, C7


C1561 CELL TYPE A (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1562 CELL TYPE A (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1563 CELL TYPE B (2 MAN ADA) SC-1 - - - - - - - - - - - - - - - C1, C7


C2461 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2462 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2463 CELL TYPE M (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2561 CELL TYPE L (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2562 CELL TYPE L (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2563 CELL TYPE A2 (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


ROOM FINISH SCHEDULE (ALTERNATE DAYROOM F)


ROOM
NO. ROOM NAME


FLOORS WALLS


REMARKS


MAT. BASE


NORTH EAST SOUTH WEST


FINISH FINISH FINISH FINISH
C1461 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1462 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1463 CELL TYPE D (4 MAN ADA) SC-1 - - - - - - - - - - - - - - - C1, C7


C1561 CELL TYPE A (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1562 CELL TYPE A (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C1563 CELL TYPE B (2 MAN ADA) SC-1 - - - - - - - - - - - - - - - C1, C7


C2461 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2462 CELL TYPE C (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2463 CELL TYPE M (4 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2561 CELL TYPE L (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2562 CELL TYPE L (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


C2563 CELL TYPE A2 (2 MAN) SC-1 - - - - - - - - - - - - - - - C1, C7


DOOR AND FRAME SCHEDULE - ALTERNATE DAYROOMS D & F


OPNG.
NO.


DOOR FRAME DETAILS


FIRE
RATING


HDWR
SET COMMENTS


OPNG.
NO.


SIZE


ELEV. MAT'L
GLAZING


TYPE ELEV. MAT'L DEPTH
GLAZING


TYPE HEAD JAMB SILLWIDTH HEIGHT DEPTH
C1461 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1461


C1462 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1462


C1463 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1463


C1561 3' - 0" 7' - 0" 2" D1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C1561


C1562 3' - 0" 7' - 0" 2" D1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C1562


C1563 3' - 0" 7' - 0" 2" D1 DHM GCP-3 12/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1563


C2461 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2461


C2462 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2462


C2463 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2463


C2561 3' - 0" 7' - 0" 2" F1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C2561


C2562 3' - 0" 7' - 0" 2" F1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C2562


C2563 3' - 0" 7' - 0" 2" F1 DHM GCP-3 12/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2563


SEE BASE BID DOOR AND FRAME SCHEDULE FOR 
GENERAL NOTES, SCHEDULE ABBREVIATIONS, 
GLAZING SCHEDULES, AND SCHEDULE COMMENTS


SEE BASE BID ROOM FINISH SCHEUDLE FOR FINISH 
ABBREVIATIONS, GENERAL NOTES, AND SCHEDULE 
COMMENTS


SEE BASE BID ROOM FINISH SCHEUDLE FOR FINISH 
ABBREVIATIONS, GENERAL NOTES, AND SCHEDULE 
COMMENTS


SCALE:  1/8" = 1'-0"
6


MEZZANINE REFLECTED CEILING PLAN UNIT C -
ALTERNATE DAYROOM D


SCALE:  1/8" = 1'-0"
3


MEZZANINE REFLECTED CEILING PLAN UNIT C -
ALTERNATE DAYROOM F


REFER TO CEILING PLANS 
FOR GENERAL NOTES AND 
LEGENDS


REFER TO CEILING PLANS 
FOR GENERAL NOTES AND 
LEGENDS
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SCALE:  1/2" = 1'-0"
10


INMATE CLOTHING - C & D


NOTE: CELL TYPE "L" IS IDENTICAL 
TO CELL TYPE "A" BUT REVERSE 
THE DOOR HINGE SIDE


NOTE: CELL TYPE "M" IS IDENTICAL 
TO CELL TYPE "C2" BUT REVERSE 
THE DOOR HINGE SIDE


A2





		Sheets

		A2.9 - ADD ALTERNATE FLOOR PLANS AND DETAILS

		A3.3 - DOOR AND FRAME SCHEDULE - UNIT C

		A3.5 - DOOR AND FRAME ELEVATIONS

		A5.1 - EXTERIOR ELEVATIONS

		A7.3 - WALL SECTIONS - UNIT A

		A7.7 - WALL SECTIONS - UNIT C

		A7.8 - WALL SECTIONS - UNIT C

		A7.11 - WALL SECTIONS - INTERIOR

		A7.13 - WALL SECTIONS - INTERIOR

		A7.14 - WALL SECTIONS

		A8.7 - MOBILE STORAGE SHELVING PLANS AND ELEVATIONS

		A9.1 - OVERALL PRECAST PLAN

		A9.2 - EXTERIOR PRECAST PANEL ELEVATIONS

		A9.3 - INTERIOR PRECAST PANEL ELEVATIONS

		A10.1B - FIRST FLOOR REFLECTED CEILING PLAN - UNIT B

		G1.6 - CODE COMPLIANCE PLANS - RATED CAPS
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DOOR AND FRAME 


SCHEDULE COMMENTS:


1. AUTOMATIC DOOR OPERATOR WITH ACTUATOR CONTROLS 
ON BOTH SIDES OF THE DOOR, REFER TO DRAWINGS FOR 
LOCATION.


2. INSULATED SECTIONAL DOOR WITH ELECTRIC OPERATOR. 
REMOTE CONTROL FROM MASTER CONTROL C2004 AND 
FROM LOCAL KEYED CONTROL SWITCH.


3. INSULATED SECTIONAL DOOR WITH ELECTRIC OPERATOR. 
LOCAL KEYED CONTROL SWITCH.


4. INSULATED OVERHEAD COILING DOOR WITH ELECTRIC 
OPERATOR. REMOTE CONTROL FROM MASTER CONTROL 
C2004.


5. INSULATED OVERHEAD COILING DOOR WITH ELECTRIC 
OPERATOR. LOCAL CONTROL SWITCH.


6. NOT USED


7. SLIDING DOOR. SCHEDULED DIMENSIONS ARE CLEAR 
INSIDE OPENING SIZE, EXCLUDING LOCKING PILASTER.


8. MODULAR STEEL CELLS. DOORS, FRAMES AND GLAZING 
PROVIDED BY MODULAR STEEL CELL MANUFACTURER.


9. PADDED CELL DOOR AND FRAME.


10. LOCATE FOOD PASS ON STOP SIDE OF DOOR. PROVIDE 
THUMB TURN ON FOOD PASS LOCK.


11. PROVIDE WALL MOUNTED ELECTRIC MAGNETIC DOOR 
HOLDER; LCN SENTRONIC SEM7830.


12. MAIL SLOT IN DOOR WITH MAIL CATCH.


13. DOOR IS TO RECEIVE 1/3 HOUR MINIMUM FIRE DOOR AND 
FIRE SHUTTER ASSEMBLY RATING.


14. DOOR GLAZING TO RECEIVE SWITCHABLE LCD PRIVACY 
SECURITY GLASS, SUPPLY ELECTRIC HINGE AS REQUIRED.


15. FRAME TO RECEIVE SWITCHABLE LCD PRIVACY SECURITY 
GLASS, REFER TO FRAME ELEVATIONS FOR LOCATION.


16. DOOR GLAZING TO RECEIVE WHITE PATTERN MATRIX.


17. FRAME TO RECEIVE BULLET RESISTANT GLAZING.


A2


A3


GLAZING SCHEDULE - DETENTION:


LP-3 CLEAR LAMINATED POLYCARBONATE
GCP-1 60 MINUTE PHYSICAL ATTACK (SECURE-TEM + 


POLY SP029)
GCP-1F 60 MINUTE PHYSICAL ATTACK, FIRE-RATED 


(SECURE-TEM +POLY SP029)
GCP-1M 60 MINUTE PHYSICAL ATTACK; MIRRORED (SECURE-


TEM + POLY SP029)
GCP-1MF 60 MINUTE PHYSICAL ATTACK; MIRRORED, FIRE-


RATED (SECURE-TEM + POLY)
GCP-2 40 MINUTE PHYSICAL ATTACK (SECURE-TEM + POLY 


SP029)
GCP-2F 40 MINUTE PHYSICAL ATTACK, FIRE-RATED (SECURE-


+ POLY SP029)
GCP-2M 40 MINUTE PHYSICAL ATTACK; MIRRORED (SECURE-


TEM + POLY SP029)
GCP-2MF 40 MINUTE PHYSICAL ATTACK; MIRRORED, FIRE-


RATED (SECURE-TEM + POLY SP029)
GCP-2MLCD 40 MINUTE PHYSICAL ATTACK; MIRRORED, 


SWITCHABLE LCD PRIVACY SECURITY GLASS 
(SECURE-TEM + POLY SP029) 


GCP-3 20 MINUTE PHYSICAL ATTACK (SECURE-TEM + POLY 
SP029)


GCP-3F 20 MINUTE PHYSICAL ATTACK, FIRE-RATED (SECURE-
TEM + POLY)


GCP-3M 20 MINUTE PHYSICAL ATTACK; MIRRORED (SECURE-
TEM + POLY SP029)


SIG-2 40 MINUTE LOW-E COATED, CLEAR INSULATING 
GLASS POLYCARBONATE UNIT


A2


GLAZING SCHEDULE - COMMERCIAL:


IG-1 1" CLEAR INSULATING LOW-E GLAZING
IG-2 1" INSULATED SPANDREL GLASS
LG-1 LAMINATED GLASS
LG-1F LAMINATED FIRE-RATED GLASS


DOOR AND FRAME SCHEDULE 


ABBREVIATIONS:


AL ALUMINUM
CCD COILING COUNTER DOOR
DHM DETENTION HOLLOW METAL 
DHM-G DETENTION HOLLOW METAL - GALVANIZED
HM HOLLOW METAL
HM-G HOLLOW METAL - GALVANIZED
OCD OVERHEAD COILING DOOR
SD SECTIONAL DOOR
STL STEEL
WD WOOD
WMP WIRE MESH PARTITION


GENERAL NOTES:


A. ADDITIONAL REQUIREMENTS. REFER TO DRAWING G1.2.


B. DOOR CONTROLS, MONITORING, CARD READERS, 
INTERCOMS AND LOW VOLTAGE POWER SUPPLIES TO BE 
PROVIDED BY DIVISION 28.


C. COORDINATE ELECTRIC HARDWARE SCHEDULED WITH 
SECURITY ELECTRONIC REQUIREMENTS INCLUDING WIRING 
AND CONNECTIONS.


D. MOUNT INTERCOMS IN 8" JAMB FRAMES. REFERENCE 
SECURITY ELECTRONICS DRAWINGS.


E. EXTERIOR DOORS AND FRAMES. EXTERIOR HM & DHM DOORS 
TO BE INSULATED, GALVANIZED AND PAINTED.


F. INTERIOR DOORS AND FRAMES. INTERIOR HM & DHM DOORS 
AND FRAMES TO BE PAINTED.


G. WOOD DOORS. WOOD DOORS TO BE FACTORY FINISHED.


H. SLIDING DOORS. OPENING WIDTH SCHEDULED IS CLEAR 
OPENING WIDTH, NOT ACTUAL WIDTH OF DOOR LEAF. CLEAR 
OPENING WIDTH DOES NOT INCLUDE MECHANICAL RELEASE 
COLUMN AND RECEIVER.


I. SIGNS OUTSIDE THE SECURE PERIMETER. PROVIDE ROOM 
IDENTIFICATION PANEL SIGN FOR EACH INTERIOR DOOR AS 
SHOWN ON DRAWINGS A3.9.


J. SIGNS INSIDE THE SECURE PERIMETER. PROVIDE PAINTED 
GRAPHICS FOR EACH INTERIOR DOOR AS SHOWN ON 
DRAWINGS A3.9.


K. PASS PROOF THRESHOLD TO BE INSTALLED AT ALL 
DAYROOM AND DORMITORY DOORS


L. COORDINATE THE SECURITY DRAWINGS AND 
SPECIFICATIONS WITH BOTH THE COMMERCIAL AND 
DETENTION DOOR HARDWARE. NOT ALL DOOR CONTROLS 
ARE SHOWN ON THE SECURITY DRAWINGS.
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DOOR AND FRAME SCHEDULE - UNIT C


OPNG.


NO.


DOOR FRAME DETAILS


FIRE


RATING HDWR SET COMMENTS


OPNG.


NO.


SIZE


ELEV. MAT'L


GLAZING


TYPE ELEV. MAT'L DEPTH GLAZING TYPE HEAD JAMB SILLWIDTH HEIGHT DEPTH


C1000A 3' - 6" 7' - 0" 2" B2 DHM GCP-2F F3 DHM 8 3/4" - - - H4 J4-A, J4-B - - - 90 S04-W 11. C1000A


C1000B 4' - 0" 7' - 0" 2" F DHM GCP-2 F5 DHM 8 1/8" - - - H6 J6-A, J6-B S5 - - - S05 7. C1000B


C1001A 3' - 6" 7' - 0" 2" B2 DHM GCP-2F F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 60 S04-W C1001A


C1001C 3' - 6" 7' - 0" 2" B2 DHM GCP-2F F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 60 S04-W C1001C


C1002 3' - 0" 7' - 0" 2" D DHM GCP-2 F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 20 S04 16. C1002


C1003 4' - 0" 7' - 0" 2" F DHM GCP-2 F11 DHM 8 1/8" GCP-2 H6 J6-A, J6-B - - - - - - S05 7. C1003


C1005 3' - 6" 7' - 0" 2" D DHM GCP-2MLCD F3 DHM 8 3/4" - - - H22 J22-A, J22-B - - - 20 S04W.1 14. C1005


C1006 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F12 DHM 8 3/4" GCP-2M, GCP-2MLCD H22 J22-A, J22-B - - - - - - S04A 14. 15. C1006


C1007 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S01 C1007


C1008A 3' - 6" 7' - 0" 2" F DHM GCP-2 F12 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S04-W C1008A


C1008B 3' - 6" 7' - 0" 2" A DHM-G - - - F3 DHM-G 8 3/4" - - - H4 J4-A, J4-B S4 - - - S09A C1008B


C1010A 6' - 0" 7' - 0" 1 3/4" A HM-G - - - F2 HM-G 8 3/4" - - - H4 J4-A S4 0 27 C1010A


C1010B 3' - 0" 7' - 0" 1 3/4" A HM - - - F2 HM 8 3/4" - - - H1 J1-A - - - 60 44 C1010B


C1012A 6' - 0" 7' - 0" 1 3/4" A HM-G - - - F2 HM-G 8 3/4" - - - H4 J4-A S4 0 27 C1012A


C1013 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 20 S04 C1013


C1014 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 20 S04 C1014


C1015 3' - 0" 7' - 0" 1 3/4" A HM-G - - - F2 HM-G 8 3/4" - - - H4 J4-A, J4-B S4 0 26 C1015


C1017A 6' - 0" 7' - 0" 1 3/4" A HM-G - - - F2 HM-G 8 3/4" - - - H4 J4-A S4 0 27 C1017A


C1017B 3' - 0" 7' - 0" 1 3/4" A HM - - - F2 HM 8 3/4" - - - H1 J1-A - - - 60 44 C1017B


C1018A 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 20 S04 C1018A


C1018B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - 60 S04 C1018B


C1019A 3' - 0" 7' - 0" 2" B DHM GCP-2F F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 20 S04 C1019A


C1019B 3' - 6" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - 60 S04-W C1019B


C1020 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H16 J14-A, J14-B - - - 20 S04 C1020


C1021 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - 20 S08B C1021


C1100A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F8 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B S10 - - - S04A 14. 15. C1100A


C1100B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1100B


C1101 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1101


C1102 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1102


C1200A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F9 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A S10 - - - S04A 14. 15. C1200A


C1200B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1200B


C1201 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1201


C1202 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1202


C1203 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1203


C1300A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F8 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B S10 - - - S04A 14. 15. C1300A


C1300B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1300B


C1301 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1301


C1302 3' - 0" 7' - 0" 2" D1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1302


C1400A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F10 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A S10 - - - S04A 14. 15. C1400A


C1400B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1400B


C1500A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F12 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A, J22-B - - - - - - S04A 14. 15. C1500A


C1500B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1500B


C1500C 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H14 J14-A, J14-B - - - - - - S06 C1500C


C1500D 3' - 6" 7' - 0" 2" F1 DHM GCP-2 F13 DHM 8 3/4" GCP-2 H10-B J10-B S10 - - - S04A C1500D


C1501 3' - 0" 7' - 0" 2" D1 DHM GCP-3 12/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1501


C1502 3' - 0" 7' - 0" 2" D1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C1502


C1550A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F12 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A, J22-B - - - - - - S04A 14. 15. C1550A


C1550B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1550B


C1600A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F13 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A S10 - - - S04A 14. 15. C1600A


C1600B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1600B


C1700A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F14 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A S10 - - - S04A 14. 15. C1700A


C1700B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1700B


C1800A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F13 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A S10 - - - S04A 14. 15. C1800A


C1800B 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C1800B


C1900A 3' - 6" 7' - 0" 2" F1 DHM GCP-2MLCD F10 DHM 8 3/4" GCP-2M, GCP-2MLCD H10-B J10-B, J22-A S10 - - - S04A 14. 15. C1900A


C1901 3' - 0" 7' - 0" 2" D1 DHM GCP-3 12/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C1901


C1902 3' - 0" 7' - 0" 2" D1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C1902


C1903 3' - 0" 7' - 0" 2" D1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C1903


C1904 3' - 0" 7' - 0" 2" D1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C1904


C2000A 3' - 6" 7' - 0" 1 3/4" A HM - - - F2 HM 8 3/4" - - - H4 J4-A 21A/A7.7 90 42A C2000A


C2000B 3' - 0" 7' - 0" 2" F1 DHM GCP-2 F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S04 C2000B


C2001 3' - 0" 7' - 0" 1 3/4" A HM - - - F2 HM 8 3/4" - - - H14 J14-A, J14-B - - - 20 42 C2001


C2002 3' - 0" 7' - 0" 1 3/4" A HM - - - F2 HM 8 3/4" - - - H14 J14-A, J14-B - - - 20 43 C2002


C2005 3' - 0" 7' - 0" 1 3/4" A HM - - - F2 HM 8 3/4" - - - H14 J14-A, J14-B - - - 20 08 C2005


C2111 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2111


C2112 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2112


C2200 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B S19 - - - S06 C2200


C2201 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2201


C2202 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2202


C2203 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2203


C2300 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B S19 - - - S06 C2300


C2301 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2301


C2302 3' - 0" 7' - 0" 2" F1 DHM GCP-3 18/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2302


C2400 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B S25 - - - S06 C2400


C2500 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B S25 - - - S06 C2500


C2501 3' - 0" 7' - 0" 2" F1 DHM GCP-3 12/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2501


C2502 3' - 0" 7' - 0" 2" F1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C2502


C2600 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B S25 - - - S06 C2600


C2700 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C2700


C2800 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B - - - - - - S06 C2800


C2900 3' - 0" 7' - 0" 2" A DHM - - - F3 DHM 8 3/4" - - - H1 J1-A, J1-B S25 - - - S06 C2900


C2901 3' - 0" 7' - 0" 2" F1 DHM GCP-3 12/A13.1 DHM STL CELL GCP-3 - - - - - - - - - - - - S01A 8. C2901


C2902 3' - 0" 7' - 0" 2" F1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C2902


C2903 3' - 0" 7' - 0" 2" F1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C2903


C2904 3' - 0" 7' - 0" 2" F1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C2904


C2905 3' - 0" 7' - 0" 2" F1 DHM GCP-3 6/A13.1 DHM STL CELL - - - - - - - - - - - - - - - S01A 8. C2905
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A1045C 3' - 4" 4' - 4" 1/2" RCD STL - - - - - - STL - - - - - - 6/A7.12 J12 5/A7.12 - - - - - - A1045C


B1044B 12' - 0" 14' - 0" 2" SD STL - - - - - - STL - - - - - - 16A/A7.5 J11 16B/A7.5 - - - - - - 2 B1044B


B1044C 12' - 0" 14' - 0" 2" SD STL - - - - - - STL - - - - - - 16A/A7.5 J11 16B/A7.5 - - - - - - 2 B1044C


B1044E 12' - 0" 14' - 0" 2" SD STL - - - - - - STL - - - - - - 16A/A7.5 J11 16B/A7.5 - - - - - - 2 B1044E
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GENERAL NOTES:


A. ADDITIONAL REQUIREMENTS. REFER TO DRAWING G1.2.


B. DOOR CONTROLS, MONITORING, CARD READERS, 
INTERCOMS AND LOW VOLTAGE POWER SUPPLIES TO BE 
PROVIDED BY DIVISION 28.


C. COORDINATE ELECTRIC HARDWARE SCHEDULED WITH 
SECURITY ELECTRONIC REQUIREMENTS INCLUDING WIRING 
AND CONNECTIONS.


D. MOUNT INTERCOMS IN 8" JAMB FRAMES. REFERENCE 
SECURITY ELECTRONICS DRAWINGS.


E. EXTERIOR DOORS AND FRAMES. EXTERIOR HM & DHM DOORS 
TO BE INSULATED, GALVANIZED AND PAINTED.


F. INTERIOR DOORS AND FRAMES. INTERIOR HM & DHM DOORS 
AND FRAMES TO BE PAINTED.


G. WOOD DOORS. WOOD DOORS TO BE FACTORY FINISHED.


H. SLIDING DOORS. OPENING WIDTH SCHEDULED IS CLEAR 
OPENING WIDTH, NOT ACTUAL WIDTH OF DOOR LEAF. CLEAR 
OPENING WIDTH DOES NOT INCLUDE MECHANICAL RELEASE 
COLUMN AND RECEIVER.


I. SIGNS OUTSIDE THE SECURE PERIMETER. PROVIDE ROOM 
IDENTIFICATION PANEL SIGN FOR EACH INTERIOR DOOR AS 
SHOWN ON DRAWINGS A3.9.


J. SIGNS INSIDE THE SECURE PERIMETER. PROVIDE PAINTED 
GRAPHICS FOR EACH INTERIOR DOOR AS SHOWN ON 
DRAWINGS A3.9.


K. PASS PROOF THRESHOLD TO BE INSTALLED AT ALL 
DAYROOM AND DORMITORY DOORS


L. COORDINATE THE SECURITY DRAWINGS AND 
SPECIFICATIONS WITH BOTH THE COMMERCIAL AND 
DETENTION DOOR HARDWARE. NOT ALL DOOR CONTROLS 
ARE SHOWN ON THE SECURITY DRAWINGS.


GLAZING SCHEDULE - COMMERCIAL:


IG-1 1" CLEAR INSULATING LOW-E GLAZING
IG-2 1" INSULATED SPANDREL GLASS
LG-1 LAMINATED GLASS
LG-1F LAMINATED FIRE-RATED GLASS


GLAZING SCHEDULE - DETENTION:


LP-3 CLEAR LAMINATED POLYCARBONATE
GCP-1 60 MINUTE PHYSICAL ATTACK (SECURE-TEM + 


POLY SP029)
GCP-1F 60 MINUTE PHYSICAL ATTACK, FIRE-RATED 


(SECURE-TEM +POLY SP029)
GCP-1M 60 MINUTE PHYSICAL ATTACK; MIRRORED (SECURE-


TEM + POLY SP029)
GCP-1MF 60 MINUTE PHYSICAL ATTACK; MIRRORED, FIRE-


RATED (SECURE-TEM + POLY)
GCP-2 40 MINUTE PHYSICAL ATTACK (SECURE-TEM + POLY 


SP029)
GCP-2F 40 MINUTE PHYSICAL ATTACK, FIRE-RATED (SECURE-


+ POLY SP029)
GCP-2M 40 MINUTE PHYSICAL ATTACK; MIRRORED (SECURE-


TEM + POLY SP029)
GCP-2MF 40 MINUTE PHYSICAL ATTACK; MIRRORED, FIRE-


RATED (SECURE-TEM + POLY SP029)
GCP-2MLCD 40 MINUTE PHYSICAL ATTACK; MIRRORED, 


SWITCHABLE LCD PRIVACY SECURITY GLASS 
(SECURE-TEM + POLY SP029) 


GCP-3 20 MINUTE PHYSICAL ATTACK (SECURE-TEM + POLY 
SP029)


GCP-3F 20 MINUTE PHYSICAL ATTACK, FIRE-RATED (SECURE-
TEM + POLY)


GCP-3M 20 MINUTE PHYSICAL ATTACK; MIRRORED (SECURE-
TEM + POLY SP029)


SIG-2 40 MINUTE LOW-E COATED, CLEAR INSULATING 
GLASS POLYCARBONATE UNIT
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1. AUTOMATIC DOOR OPERATOR WITH ACTUATOR CONTROLS 
ON BOTH SIDES OF THE DOOR, REFER TO DRAWINGS FOR 
LOCATION.


2. INSULATED SECTIONAL DOOR WITH ELECTRIC OPERATOR. 
REMOTE CONTROL FROM MASTER CONTROL C2004 AND 
FROM LOCAL KEYED CONTROL SWITCH.


3. INSULATED SECTIONAL DOOR WITH ELECTRIC OPERATOR. 
LOCAL KEYED CONTROL SWITCH.


4. INSULATED OVERHEAD COILING DOOR WITH ELECTRIC 
OPERATOR. REMOTE CONTROL FROM MASTER CONTROL 
C2004.


5. INSULATED OVERHEAD COILING DOOR WITH ELECTRIC 
OPERATOR. LOCAL CONTROL SWITCH.


6. NOT USED


7. SLIDING DOOR. SCHEDULED DIMENSIONS ARE CLEAR 
INSIDE OPENING SIZE, EXCLUDING LOCKING PILASTER.


8. MODULAR STEEL CELLS. DOORS, FRAMES AND GLAZING 
PROVIDED BY MODULAR STEEL CELL MANUFACTURER.


9. PADDED CELL DOOR AND FRAME.


10. LOCATE FOOD PASS ON STOP SIDE OF DOOR. PROVIDE 
THUMB TURN ON FOOD PASS LOCK.


11. PROVIDE WALL MOUNTED ELECTRIC MAGNETIC DOOR 
HOLDER; LCN SENTRONIC SEM7830.


12. MAIL SLOT IN DOOR WITH MAIL CATCH.


13. DOOR IS TO RECEIVE 1/3 HOUR MINIMUM FIRE DOOR AND 
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SECURITY GLASS, SUPPLY ELECTRIC HINGE AS REQUIRED.


15. FRAME TO RECEIVE SWITCHABLE LCD PRIVACY SECURITY 
GLASS, REFER TO FRAME ELEVATIONS FOR LOCATION.


16. DOOR GLAZING TO RECEIVE WHITE PATTERN MATRIX.


17. FRAME TO RECEIVE BULLET RESISTANT GLAZING.
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GENERAL NOTES:


A. REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION.


B. REFER TO MECHANICAL AND PLUMBING DRAWINGS FOR ROOF 
PENETRATING ITEMS. COORDINATE EXACT LOCATION IN THE 
FIELD.


C. CENTER PENETRATIONS IN MIDDLE OF ROOF PANEL AT 
STANDING SEAM METAL ROOFS.


D. DIMENSION STRING MARKS CENTERLINE OF DOWNSPOUTS


E. PROVIDE POSITIVE SLOPE, WHETHER SHOWN OR NOT.
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METAL EDGE 
TRIM


STEEL ROOF DECK PENETRATION 
SUPPORT. SEE DETAIL 15/S5.1


1 1/2" METAL DECK


2 1/2" COMPOSITE BOARD ROOF
INSULATIONS OSB
POLYISOCYANURATE FOAM CORE
INSULATION)
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R
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SCALE:  1/16" = 1'-0"
1


ROOF PLAN


KEYNOTES


053101 1 1/2" METAL DECK


054007 3 5/8" COLD-FORMED METAL FRAMING @ 16" O.C. MAXIMUM


061001 TREATED WOOD BLOCKING


072133 2" POLYISOCYANURATE FOAM CORE INSULATION


072134 2 1/2" COMPOSITE BOARD ROOF INSULATIONS OSB
POLYISOCYANURATE FOAM CORE INSULATION)


072521 SELF ADHERED UNDERLAYMENT


074104 CRICKET


074110 STANDING-SEAM METAL ROOF PANEL


076001 FLASHING AND SHEET METAL


077112 METAL DOWNSPOUT


077113 METAL GUTTER


077130 ROOF EXPANSION JOINT ASSEMBLY


077211 RAIL-TYPE, SEAM-MOUNTED SNOW RETENTION SYSTEM


077221 INSULATED CURB WITH INTEGRAL CAP FLASHING


079202 SEALANT, TYP.


084502 4' X 10' UNIT SKYLIGHT


084503 4' X 12' UNIT SKYLIGHT


092911 5/8" GYPSUM BOARD


107301 PREMANUFACTURED METAL CANOPY WITH DOWNSPOUT


133411 ROOF RIDGE CAP


235100 DRAFT CONTROL, VENTS, AND CHIMNEYS


235600 HEATING SOLAR COLLECTOR, REFERENCE MECHANICAL


SCALE:  1 1/2" = 1'-0"
2


TYPICAL STANDING SEAM ROOF DETAIL


SCALE:  3" = 1'-0"
3


ROOF TERMINATION


SCALE:  1 1/2" = 1'-0"
4


ROOF DETAIL - VENT THROUGH ROOF


SCALE:  1 1/2" = 1'-0"
5


ROOF DETAIL - PIPE PENETRATION


SCALE:  1 1/2" = 1'-0"
6


SKYLIGHT CURB DETAIL
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GENERAL NOTES:


REFER TO G1.1 FOR ADDITIONAL GENERAL NOTES AND 
INFORMATION.


INSTALL CONTROL JOINTS (CJ) IN CMU AND EXPANSION JOINTS 
(EJ) IN MASONRY WALL SYSTEMS AS SHOWN. IF NOT 
INDICATED, INSTALL IN ACCORDANCE WITH INDUSTRY 
STANDARDS.


A.


B.


FIRST FLOOR
100' - 0"


ROOF BEARING
127' - 0"


LOW ROOF BEARING
116' - 8"


3


A6.1


_____________________


16


A7.5
22


A7.8


15


A7.5


6


A6.1


_____________________


T/O EXTERIOR PRECAST
118' - 0"


C1008BC1015B1044FB1044E B1044G B1049A W-8
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077211
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(TYP.)
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077112
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055040
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077211
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083601


055040


084502
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(TYP.)


077211


1


A7.14
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 -
 4


"


6' - 0" 6' - 0"6' - 0" 6' - 0"


A3.9


13
Sim


A3.9


13
Sim


087105


034114


084100


(TYP.)


077112


(TYP.)


230003


(TYP.)


265000


(TYP.)


230003


FIRST FLOOR
100' - 0"


ROOF BEARING
127' - 0"


LOW ROOF BEARING
116' - 8"


25


A7.9


5


A6.1


_____________________


8


A7.3


23


A7.8


T/O EXTERIOR PRECAST
118' - 0"


W-3A1033AA1066A
C1010A


1 1/2" 


1'-0"


28


A7.11


C1012A


(TYP.)


077112


(TYP.)


077211
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077113


(TYP.)


230003


230003


089112


230003


(TYP.)


230003


230003


230003 133411


077211


(TYP.)


077211
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(TYP.)


077112


034116


230003230003 W-6


(TYP.)


077211


(TYP.)


084502


089112
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265000


(TYP.)


265000


C1006B


(TYP.)


084502


(TYP.)


084100


(TYP.)


087105


(TYP.)


034114


(TYP.)


034113


042605


042606


(TYP.)


265000
(TYP.)


077112


FIRST FLOOR
100' - 0"


SECOND FLOOR
111' - 4"
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084502
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KEYNOTES


034113 EXTERIOR PRECAST WALL -TREATMENT 1


034114 EXTERIOR PRECAST WALL - TREATMENT 2


034116 SLOPED PRECAST CAP WITH DRIP EDGE


034119 PRECAST PANEL JOINT WITH INTERIOR PAINTED SEALANT


042605 MASONRY BRICK VENEER, STRETCHER COURSE - OWNER
PROVIDED


042606 MASONRY BRICK VENEER, SOLDIER COURSE - OWNER
PROVIDED


055040 PIPE BOLLARDS, REFERENCE SITE DEVELOPMENT


055801 ALUMINUM COLUMN COVER


057001 THREE (3) DECORATIVE METAL BRACKETS


072401 WATER DRAINAGE EXTERIOR INSULATION AND FINISH
SYSYTEM (EIFS)


074110 STANDING-SEAM METAL ROOF PANEL


074130 INSULATED METAL ROOF PANELS


074230 METAL FASCIA PANELS


077112 METAL DOWNSPOUT


077113 METAL GUTTER


077130 ROOF EXPANSION JOINT ASSEMBLY


077211 RAIL-TYPE, SEAM-MOUNTED SNOW RETENTION SYSTEM


079512 2" EXTERIOR WALL EXPANSION JOINT EJ-1B


079513 2" EXTERIOR WALL EXPANSION JOINT EJ-1A


083601 SECTIONAL OVERHEAD DOOR AND FRAME, REFER TO DOOR
AND FRAME SCHEDULE


084100 ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS


084502 4' X 10' UNIT SKYLIGHT


084503 4' X 12' UNIT SKYLIGHT


087105 AUTOMATIC ADA DOOR ACTUATOR - PEDESTAL MOUNT


089112 LOUVER, REFERENCE MECHANCIAL


101423 CAST ALUMINUM SHERIFFS EMBLEM


101424 CAST DIMENSIONAL LETTER SIGNAGE. 8" HIGH UPPER CASE
ARIAL


101426 CAST DIMENSIONAL LETTER SIGNAGE. 10" HIGH UPPER
CASE ARIAL


107301 PREMANUFACTURED METAL CANOPY WITH DOWNSPOUT


133411 ROOF RIDGE CAP


230003 MECHANICAL EQUIPMENT, REFERENCE MECHANICAL


265000 LIGHTING FIXTURE, REFERENCE ELECTRICAL


265641 ELECTRICAL EQUIPMENT, REFERENCE ELECTRICAL


SCALE:  3/32" = 1'-0"
1


EAST ELEVATION


SCALE:  3/32" = 1'-0"
2


NORTH ELEVATION


SCALE:  3/32" = 1'-0"
3


SOUTH ELEVATION


SCALE:  3/32" = 1'-0"
4


WEST ELEVATION
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FIRST FLOOR
100' - 0"


SECOND FLOOR
111' - 4"


MEZZANINE
108' - 4"


2


MECHANICAL


C1118


CHASE


A1065


STEEL BEAM, REFERENCE
STRUCTURAL


CONCRETE SLAB, REFERENCE
STRUCTURAL


6" COLD-FORMED METAL STUDS AT 16"
O.C.


MECHANCIAL DUCTWORK,
REFERENCE MECHANICAL


MECHANICAL /


ELECTRICAL


A1066


11
' -


 4
"


STANDING-SEAM METAL ROOF PANEL


2 1/2" COMPOSITE BOARD ROOF
INSULATIONS OSB
POLYISOCYANURATE FOAM CORE
INSULATION)


2" POLYISOCYANURATE FOAM CORE
INSULATION


LIGHTING FIXTURE, REFERENCE
ELECTRICAL


COMMERCIAL LAUNDRY WASHER


112' - 0"


3 5/8" METAL STUDS AT 16" O.C.


5/8" GYPSUM BOARD


1 1/2" METAL DECK


LOUVER, REFERENCE MECHANCIAL


COMMERCIAL LAUNDRY WASHER


110' - 4"


115' - 8"


111' - 8"


112' - 0"


8" CMU


8" CMU BOND BEAM


8" CMU BOND BEAM


5/8" GYPSUM BOARD


A7.5


10C
Sim


A7.5


10B
Sim


A7.1


2A
Sim


FIRST FLOOR
100' - 0"


2" 10"


2'
 -


 6
"


4"
1'


 -
 2


"


1'
 -


 2
"


6"
2"


DETENTION PACKAGE TRANSFER
WITH VISION DOOR


8" CMU BOND BEAM


SUSPENDED ACOUSTICAL PANEL
CEILING SYSTEM (ACP-1)


METAL EDGE MOLDING


8" CMU BOND BEAM


SUSPENDED ACOUSTICAL PANEL
CEILING SYSTEM (ACP-1)


NATURAL VOICE SPEAK THRU PORT


SOLID SURFACE COUNTERTOP


SOLID SURFACE CAP


A7.11


3


TRANSACTION WINDOW


8" CMU


METAL EDGE MOLDING


DEAL TRAY, NON-RICHOCHET


A1009B


3 5/8" METAL STUDS AT 16" O.C.


RECEPTION/


ADMIN


A1009


LOBBY


A1001


LIGHTING FIXTURE, REFERENCE
ELECTRICAL


RESILIENT BASE, REFER TO ROOM
FINISH SCHEDULE


108' - 10"


FLOORING, REFER TO ROOM FINISH
SCHEDULE


3 5/8" METAL STUDS AT 16" O.C.


5/8" GYPSUM BOARD


COLD-FORMED METAL TRUSSES,
REFERENCE STRUCTURAL


2 1/2" COMPOSITE BOARD ROOF
INSULATIONS OSB
POLYISOCYANURATE FOAM CORE
INSULATION)


2" POLYISOCYANURATE FOAM CORE
INSULATION


1 1/2" METAL DECK


112' - 0"


109' - 8"


102' - 6"


102' - 10"


107' - 4"


SOLID SURFACE COUNTERTOP


8" CMU


4"


1 1/2"8 1/2"2"


1' - 0"TREATED 2X WOOD BLOCKING


SOLID SURFACE COUNTERTOP


SOLID SURFACE


4"


DEAL TRAY, NON-RICHOCHET


1/2" PLYWOOD


TRANSACTION WINDOW


TREATED 2X WOOD BLOCKING


102' - 10"


NOTE: SOLID DURFACE END CAPS AT BOTH ENDS


FIRST FLOOR
100' - 0"


10


ONE HOUR RATED ASSEMBLY - 3
LAYERS OF 5/8" TYPE X GYPSUM
BOARD OVER 3 5/8" METAL STUDS @
16" O.C. (UL DESIGN I504). SUPPORT
CEILING FROM CMU  WALL / STEEL
BEAM


ONE HOUR RATED ASSEMBLY - 3
LAYERS OF 5/8" TYPE X GYPSUM
BOARD OVER 3 5/8" METAL STUDS @
16" O.C. (UL DESIGN I504). SUPPORT
CEILING FROM CMU  WALL / STEEL
BEAM


12" SECURITY METAL PLANK CEILING
SYSTEM - SOLID FACE (SMC-3)


SAFETY PADDING ON WALLS, FLOOR,
DOOR AND DOOR FRAMES OF PADDED
CELL (FULL HEIGHT)


12" SECURITY METAL PLANK CEILING
SYSTEM - SOLID FACE (SMC-3)


8" CMU


CONCRETE SLAB, REFERENCE
STRUCTURAL


8" CMU


DECORATIVE STAINLESS STEEL
SHOWER BULKHEAD


STEEL COLUMN, REFERENCE
STRUCTURAL


12" SECURITY METAL PLANK CEILING
SYSTEM - SOLID FACE (SMC-3)


SAFETY PADDING ON WALLS, FLOOR,
DOOR AND DOOR FRAMES OF PADDED
CELL (FULL HEIGHT)


COLD-FORMED METAL TRUSSES,
REFERENCE STRUCTURAL


PADDED CELL


B1015
ADA TOILET /


SHOWER


B1016


PADDED CELL


B1018


DETENTION MIRROR, 11X17 (DM-1)


WALL-MOUNTED ACCESS PANEL


2 1/2" COMPOSITE BOARD ROOF
INSULATIONS OSB
POLYISOCYANURATE FOAM CORE
INSULATION)


2" POLYISOCYANURATE FOAM CORE
INSULATION


DETENTION GRAB BAR WITH BOTTOM
CLOSURE PLATE - 18" VERTICAL
(DGB-3)


109' - 0"


112' - 0"


LIGHTING FIXTURE, REFERENCE
ELECTRICAL


DETENTION SAFETY CLOTHES HOOK,
DSH-1


DETENTION GRAB BAR, "L" SHAPED
18"X32" (DGB-4)


DETENTION STAINLESS STEEL FIXED
SHOWER SEAT, SEE TYPICAL CUSTOM
FIXED SHOWER SEAT DETAIL (DSS-1)


SEAMLESS SHOWER COATING


RECESSED, DETENTION TOILET
TISSUE HOLDER (DTTD-1)


SAD-1DETENTION GRAB BAR WITH BOTTOM
CLOSURE PLATE - 42" (DGB-1)


COMBINATION STAINLESS STEEL
SECURITY WATER CLOSET AND
LAVATORY - ADA


CONCRETE SLAB, REFERENCE
STRUCTURAL


8" CMU


8" CMU BOND BEAM


MECHANCIAL DUCTWORK,
REFERENCE MECHANICAL


STANDING-SEAM METAL ROOF PANEL


1 1/2" METAL DECK


8" CMU BOND BEAM


8" CMU


109' - 0"


CEMENTITIOUS FIRE PROOFING


8" CMU BOND BEAM


RELEASABLE SHOWER CURTAIN AND
TRACK (DSC-1)
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SCALE:  3/4" = 1'-0"
28


WALL SECTION 28 - MECHANICAL C1118


SCALE:  3/4" = 1'-0"
29


WALL SECTION 29 - LOBBY TRANSACTION


SCALE:  1 1/2" = 1'-0"
3


WALL SECTION - LOBBY TRANSACTION COUNTER


SCALE:  3/4" = 1'-0"
30


WALL SECTION 30 - ADA TOILET / SHOWER
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		A5.1 - EXTERIOR ELEVATIONS

		A7.3 - WALL SECTIONS - UNIT A

		A7.7 - WALL SECTIONS - UNIT C

		A7.8 - WALL SECTIONS - UNIT C

		A7.11 - WALL SECTIONS - INTERIOR

		A7.13 - WALL SECTIONS - INTERIOR

		A7.14 - WALL SECTIONS

		A8.7 - MOBILE STORAGE SHELVING PLANS AND ELEVATIONS

		A9.1 - OVERALL PRECAST PLAN

		A9.2 - EXTERIOR PRECAST PANEL ELEVATIONS

		A9.3 - INTERIOR PRECAST PANEL ELEVATIONS

		A10.1B - FIRST FLOOR REFLECTED CEILING PLAN - UNIT B

		G1.6 - CODE COMPLIANCE PLANS - RATED CAPS
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