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HOOKS AT ENDS, TYP


#4 @18" MAX WITH STANDARD


TO TOP OF CONCRETE; OVER 1000V: 36 INCHES TO TOP OF CONCRETE)


SECTION 26 05 33, PART 3.15.B (1000V AND BELOW: 24 INCHES 


FOR MINIMUM COVER REQUIREMENTS, SEE SPECIFICATION 


UNDER ALL CONCRETE ENCASED DUCT RUNS.


PROVIDE 6" MINIMUM COMPACTED PIPE BEDDING MATERIAL


2.


1.


CONCRETE COVER.


CONDUIT SEPARATION AND


CONTINUE PATTERN OF REBAR,


FOR LARGER DUCT BANKS, 


NTS


 


 


DUCT BANK


2605-400c
M
IN5
"


D


M
IN4
"


MIN


4" D


MIN


4"D


D


M
IN4
"


MIN


4" D D


COPPER GROUND CONDUCTOR, TYP


COUPLING


DEFLECTION


EXPANSION/


SST CLAMP, TYP


HUB


3/4"


REQUIRED


CONDUITS AS


NUMBER OF


NEOPRENE BRG PAD


OF ENCASEMENT


3/4"x5"x FULL WIDTH


DEPTH INTO WALL


MIN THICKNESS) MIN


GROUT DOWELS (1 1/2"


4 MIN REQUIRED. EPOXY


DRILLED HOLES AT 1'-6",


#6 DOWELS IN 1 1/4" DIA


FOUNDATION AND CORBEL


ELECTRICAL BUILDING


2" CLEAR


2-#5 HOOPS


PVC CONDUITS


REQUIRED FOR


ADAPTER 


PLANS


SIZE PER 


CONDUIT, 


REQUIREMENTS


PER NEC


GROUND PATH


CONTINUOUS


PROVIDE


NEOPRENE


CELL


CLOSED
JOINT FILLER


PREMOLDED


NTS


 


 


CONCRETE ENCASED DUCT


2605-403


6" MIN


RGS CONDUIT,


NOTES:


DETAIL SHOWN IS ELEVATION SECTION.


CONCRETE ENCASED CONDUITS.


DETAIL APPLIES TO ALL EXPANSION JOINTS FOR THE UNDERGROUND 


BUILDING INTERFACES AND AT STRUCTURAL EXPANSION JOINTS.


DETAIL APPLIES TO CONDUIT EMBEDDED IN STRUCTURAL CONCRETE AT 


3.


2.


1.


CONDUIT


RGS
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L ELLIS 06/16/17


LE EAR


FINISH GRADE


SPACERS


D


 


D


BE MADE IN ACCORDANCE WITH THIS DETAIL.


INCLUDE THREE OR MORE CONDUITS OR DUCTS SHALL


INSTALLATION OF DIRECT BURIAL DUCT BANKS WHICH


D = 2"MIN FOR <2 INCH CONDUIT


 


D = 3"MIN FOR 2"-6" CONDUIT


BACKFILL


EARTH


COMPACTED


MAX 4'-0" APART


TIE DOWN WIRE,


#12 GALV IRON


HAND TAMP


CONDUITS,


3" BELOW


ABOVE AND


MATERIAL 3" 


PIPE ZONE


BEDDING AND


BACKFILL WITH


(> 600 VOLTS)


3'-0 MIN


(< 600 VOLTS)


2'-0" MIN


NTS


2605-420


 


 


NOTES:


1.


UNDERGROUND DIRECT-BURIED CONDUIT


"D"


CONDUIT


 
 


 


1
2
"


8
"


(IF APPLICABLE)


TOPPING DETAIL


SEE TRENCH AC


BACKFILL


EARTH


COMPACTED


TAPE


3" WIDE DETECTABLE


PLASTIC, MAGNETIC


COUNTERPOISE


#6 AWG BHD CU


(2-DUCTS)


1'-2" MIN


(1-DUCT)


8" MIN


MIN


2"


MIN


2"


       SMALLER CONDUIT


D = 2" MIN FOR 1 1/2" AND


 


       LARGER CONDUIT


D = 3" MIN FOR 2" AND


GRADE


FINISH


MATERIAL


PIPE ZONE


BEDDING AND


COMPACTED


NTS


 


 


TRENCH AND CONDUIT PLACEMENT


2605-423c


M
IN3
"


M
IN3
"


3
6
" 


M
IN
 (
>
 1


0
0
 V


O
L
T
S
)


2
4
" 


M
IN
 (
<
 1


0
0
 V


O
L
T
S
)


EARTH BACKFILL


SUBGRADE


BASE


6
"


 


WILL VARY


CONDITIONS


ONLY, ACTUAL


REFERENCE


SHOWN FOR


SURFACING


EXISTING


CONDITIONS


EXCEED EXISTING


COURSE, MATCH OR


BITUMINOUS SURFACE


PAVEMENT


AC


SETBACK


6" MIN


TO TOP OF DUCT


3'-0" MIN (>600 VOLTS)


2'-0" MIN (<600VOLTS)


NTS


 


 


TRAFFIC TRENCH AC TOPPING


2605-424


NOTES:


TYPICAL FOR EXISTING PAVEMENT AREAS THAT ARE USED BY VEHICLES.1.


PAVEMENT


 


BASE


SUBGRADE


EARTH BACKFILL


AC


WILL VARY


CONDITIONS


ONLY, ACTUAL


REFERENCE


SHOWN FOR


SURFACING


EXISTING


CONDITIONS


EXCEED EXISTING


COURSE, MATCH OR


BITUMINOUS SURFACE


EXISTING PAVEMENT


MATCH DEPTH OF


TO TOP OF DUCT


3'-0" MIN (>600 VOLTS)


2'-0" MIN (<600VOLTS)


NTS


 


 


NON-TRAFFIC TRENCH AC TOPPING


2605-425


SETBACK


6" MIN


NOTES:


TYPICAL FOR EXISTING PAVEMENT AREAS THAT ARE NOT USED BY VEHICLES.1.


NOTE 3


DUCT BANK


WIDTH VARIES


W
ID


T
H
 V


A
R
IE


S
1
'-
6
" 


T
Y


P


2'-3" MIN


PLAN


GROUND


CU BC


#2/0 AWG


1 AND 2


PER NOTES 


INSCRIBE 


BANK


DUCT


GROUND


#6 AWG BC


ROD


GROUND


NTS


 


 


MANHOLE-WITH GROUNDING


2605-443a


NOTES:


INSTALL #2/0 AWG BARE COPPER GROUND CENTERED ON TOP OF ALL DUCT RUNS.


INSCRIBE "ELECTRICAL LOW VOLTAGE" IF ALL CIRCUITS IN MANHOLE ARE 600V OR LESS.


INSCRIBE "ELECTRICAL HIGH VOLTAGE" IF ANY CIRCUIT IN MANHOLE IS ABOVE 600V.


3.


2.


1.


V
A


R
IE


S
 A


S


4
"


2'-6" MIN


1
'-
6
" 


M
IN


AND


SECTION


FINISH GRADE


GROUND ROD


2605-445 2605-446


MIN


6"


MIN


1'-0"


MIN


1'-0"


M
IN


1
'-
6
"


N
U


M
B


E
R
 O


F
 D


U
C


T
S


R
E


Q
U
IR


E
D
 P


E
R


REQUIRED


RINGS AS


GRADING


BOLTS & SEALING RING


WITH BRONZE LOCKING


CAST IRON ROUND COVER


INSERTS


4 LIFTING


RACKS


FOR CABLE


3 EACH FACE


INSERTS


CHANNEL


"C"


TYP


GROUND,


RACK


CABLE


GROUND


#6 AWG BC


AROUND DRAIN


GRAVEL, ALL


10 CF 1" TO 1 1/2"


WITH GRATE


8" MIN DRAIN


(TOP AND BOTTOM)


2 EACH CORNER


8 PULLING IRONS,


TYP


PIPES AT KNOCKOUTS,


THICKNESS AROUND


GROUT TO FULL WALL


NTS


 


 


MANHOLE-WITH GROUNDING


2605-443b


SEE DRAWINGS


WIDTH VARIES,


S
E


E
 D


R
A


W
IN


G
S


D
E


P
T


H
 V


A
R
IE


S
,


12" DEEP, MIN.


MATERIAL,


PIPE BEDDING


COMPACTED


2
"


GROUND ROD


R
E


Q
U
IR


E
D
 4


8
" 


M
IN


W
ID


T
H
 A


S


SECTION


ENTRANCE,


FOR CONDUIT


BANK ENTRANCE,


ENCASED DUCT


FOR CONCRETE


LIFT BRACKETS


HINGED COVER


BOLTED


EMBEDDED OR


ALL SIDES. MAY BE


SUPPORT BRACKET


CABLE RACKS OR


2605-445


2605-446


2
'-
0
" 


M
IN  


4" TYP


S
E


E
 S


C
H


E
D


U
L
E


D
E


P
T


H
 V


A
R
IE


S
,


M
IN


1
'-
0
"


M
IN


1
2
"


AS REQUIRED


GRADING RINGS


"ELECTRICAL"


INSCRIBE


(TYP FOR 4)


SCREWS,


COVER LOCKING


AND FRAME HS-20 LOADING


STEEL TRAFFIC DUTY COVER


HOT-DIPPED GALVANIZED


GRADE


FINISH


DUCT BANK


CONCRETE ENCASED


CONDUIT OR


WITH GRATE


6" MIN DRAIN


AROUND SUMP


GRAVEL, ALL


10 CF 1" TO 1 1/2"


KNOCKOUTS, TYP


AROUND PIPES AT


WALL THICKNESS


GROUT TO FULL


NTS


 


 


HANDHOLE


2605-444


PLAN


4 LIFTING INSERTS


12" DEEP, MIN.


MATERIAL, 


PIPE BEDDING 


COMPACTED 


48" MIN


LENGTH AS REQUIRED


PVC CONDUIT


PVC END BELL


MANHOLE WALL


OF HANDHOLE/


OUTSIDE FACE


MANHOLE WALL


OF HANDHOLE/


INSIDE FACE


KNOCKOUTS, TYP


AROUND PIPES AT


WALL THICKNESS


GROUT TO FULL


NTS


 


 


CONDUIT HANDHOLE/MANHOLE ENTRANCE


2605-445


#4@18"


B
L


O
C


K
O


U
T
 A


S
 R


E
Q


U
IR


E
D


DUCT BANK


ENCASED


CONCRETE 


BUILDING


MANHOLE OR


HANDHOLE/


INSIDE OF


NTS


 


 


CONDUIT HANDHOLE/MANHOLE ENTRANCE


2605-446


NOTES:


EXTEND REBAR A MINIMUM OF 2'  BEYOND THE LIMIT OF EXCAVATION.1.
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L ELLIS 06/16/17


LE EAR


TYP


CHANNEL ANCHOR,
EACH END


END CAP


WALL


HANDHOLE


FACE OF


INSIDE


CHANNEL


CONCRETE INSERT


1 5/8"Wx1 3/8"DCABLE CLAMP


PORCELAIN


NTS


 


 


CABLE SUPPORT BRACKET


2605-447


NOTES:


ALL COMPONENTS TO BE OF SAME MANUFACTURER.1.


SIZE AS REQUIRED


INSULATORS, NUMBER AND


CABLE RACK, HOOKS AND


NTS


 


 


CABLE RACK


2605-448


PANEL TYPE BACKGROUND LETTERING


208/120 VOLT, 60 HZ


480 VOLT, 60 HZ


WHITE


WHITE


BLACK


BLACK


COLOR SCHEDULE


FROM BREAKER  XXX


480V, 3 PHASE 3 WIRE, 60 HZ


PANEL DPP-162


MOTOR CONTROL CENTER 05-MCC-01A


BEVELED EDGES


 1/4 "4 1/2 " 1/4 "


REQUIRED DATA


 7
/8
 "


 7
/8
 "


1/8 " SPACING BETWEEN OTHER ROWS


1/4 " SPACING BETWEEN FIRST 2 ROWS


OTHER ROWS:


TOP ROW:  


1/8 " LETTERS


3/8 " LETTERS


XXX = BASED ON FINAL DESIGN SHOP DRAWING


 


THIRD AND FOURTH LINES:


SECOND LINE:


FIRST LINE: 


POWER SOURCE AND BREAKER


PHASE, VOLTAGE, FREQUENCY


PANEL DESIGNATION


(2 PLACES)


POP RIVET,


1/8" HOLE FOR


NTS


 


 


PANELBOARD NAMEPLATE


2605-500


AREA IN FRONT OF THIS
ELECTRICAL PANEL MUST BE
KEPT CLEAR FOR 42 INCHES


OSHA-NEC REGULATIONS


10"


3
 1
/2
"


BLACK LETTERING ON WHITE BACKGROUND


BOTTOM ROW:


TOP 3 ROWS:


1/2 " LETTERS


3/4 " LETTERS


(2 PLACES)


POP RIVET,


1/8" HOLE FOR


NTS


 


 


OSHA/NEC PLACARD


2605-501


GASKET


6
" 


M
A


X


 


LOCATE AND SPACE IN-SLAB CONDUITS AS SPECIFIED.


 


INSTALLED IN ACCORDANCE WITH THIS DETAIL.


ALL JUNCTION BOXES IN CONCRETE SLABS SHALL BE 


2.


 


 


1.


INSTALLATION


SEAL AFTER CONDUCTOR


FILL FITTING WITH DUCT


SLAB


CONCRETE


FLUSH MOUNTING


JUNCTION BOX,


HEAVY DUTY SIDEWALK


BY MANUFACTURER


CHECKERED PLATE


THICKNESS


1/4" (MIN) WALL


NTS


 


 


2605-603


PLAN


SECTION


NOTES:


DEVICE MOUNTING, FLUSH JUNCTION BOX IN CONCRETE SLAB


3/16


BOTTOM OF TRAY


1.5 MIN


1


USE STAINLESS STEEL HARDWARE IN WET OR CORROSIVE AREAS.


 


SEISMIC REQUIREMENTS.


BRACES PER MANUFACTURERS RECOMMENDATIONS AND


SUPPORTS, AND SIZE SUPPORT RODS, CONNECTIONS AND


DETERMINE SPAN AND TYPE OF SUPPORTS, LOCATE


 


COATING AS PER SPECIFICATIONS.


FROM HOT DIP GALVANIZED STEEL.  REPAIR ALL DAMAGED


ALL CABLE TRAY SUPPORT MATERIAL SHALL BE FABRICATED


TURNBUCKLE


MIN 3/8" EYE BOLT


TURNBUCKLE


TURNBUCKLE


CABLE TRAY


HOLD DOWN CLIP


3" 1"


TYP


MIN,


3.


 


 


 


 


2.


 


 


 


1.


SST BOLTS


MIN 5/8"


EA END


THREADED


MIN 3/8" ROD


THREADED EA END


MIN 3/8" ROD 


UNISTRUT


MIN 1 5/8"


NTS


 


 


CABLE TRAY SUPPORT


2605-700


NOTE 2


BEAM CLAMP, 


ATTACHMENT OR


WELDED BEAM


NOTE 2


ANCHOR, 


CONCRETE


CONNECTION


BEAM SUPPORT


CONNECTION


CONCRETE SLAB


AS SHOWN ON PLAN


WIDTH OF TRAY (WOT)


NOTES:


TO WALL, NOTE 2


UNLESS BRACED 


DECK/SLAB ABOVE


ROOF OR FLOOR


SEISMIC BRACE TO


ABOVE


TO STRUCTURE


THROUGH BOLTS


TRAY THROUGH WALL


CONTINUOUS CABLE


MASONRY WALL


CONCRETE OR


TRAY FITTING


WALL FRAME CABLE 


NTS


 


 


CABLE TRAY WALL PENETRATION


2605-701


NOTES:


KBS-SEALBAGS OR EQUAL.


SEAL OPENING IN AND AROUND CABLE TRAY WITH1.


CABLE TRAY


SIZE AS NOTED


CONDUIT DROP,


SIZE AS REQUIRED


GROUND CONDUCTOR,


SIZE AS REQUIRED


PARALLEL CLAMP,


UNLESS OTHERWISE INDICATED


GROUND CONDUCTOR 


2/0 BARE COPPER STRANDED 


THROAT, SIZE AS REQUIRED


BUSHING WITH INSULATED


INSULATING GROUNDING


NTS


 


 


CONDUIT DROP INTO CABLE TRAY


2605-702


NOTES:


AND HAVE NO SHARP CORNERS.


FASTENING HARDWARE IN TRAY SHALL BE ROUNDED1.


CLAMP


CABLE TRAY


3/16 


T
O
 1


0
 F


E
E


T
 O


R
 L


E
S


S
 (
6
'-
0
" 


M
IN
)


1


1.5 MIN


FRAMING CHANNEL


"T" CONDULET


WATERTIGHT CORD FITTING


CONTROL DEVICE


TRAY CABLE


CONDUIT BUSHING


TRAY CABLE


MIN 1/2" ALUMINUM BASE PLATE


NON-SHRINK GROUTFINISH FLOOR


4
'-
0
"


 
A


L
L


O
W


E
D
 B


Y
 T


H
E
 N


E
C
 A


N
D


C
O


N
D


U
IT
 L


E
N


G
T


H
 T


O
 M


A
X
 V


A
L


U
E


S


A
S
 R


E
Q


U
IR


E
D
 T


O
 L
IM


IT
 U


N
S


U
P


P
O


R
T


E
D


TO CABLE TRAY


CONDUIT UP


BRACED TO WALL.


DECK/SLAB ABOVE, IF NOT


EXTEND TO ROOF OR FLOOR


SEISMIC BRACE ABOVE CEILING.


CONDUIT CLAMP


STAINLESS STEEL


CONDUIT BUSHING


NIPPLE AND


CORD FITTING


WATERTIGHT


BOLTS WITH LEVELING NUTS (4 REQUIRED)


MIN 1/2" CONCRETE ANCHORS OR ANCHOR


NTS


 


 


OVERHEAD FEED FROM CABLE TRAY


2605-703


NOTES:


LOADS.


SIZE SUPPORT POST, TOP BRACE(S) AND CONNECTIONS FOR VERTICAL AND LATERAL


TOP CONNECTION TO ALLOW FOR 5/8" VERTICAL STRUCTURE DEFLECTION.


FOR SUPPORT HEIGHTS EXCEEDING 6'-0", EXTEND SUPPORT TO STRUCTURE ABOVE.


2.


1.


MIN AL C6x3.0, SEE NOTE 2


TO CABLE TRAY


3/16


CONTROL DEVICE


ALUMINUM MIN C6x3.0


CONDUIT BUSHING
TRAY CABLE


"T" CONDULET


TRAY CABLE


NON-SHRINK GROUT
FINISH FLOOR


4
'-
0
" 


M
A


X
, 


N
O


T
E
 2


CORD FITTING


WATERTIGHT


CONDUIT CLAMP


STAINLESS STEEL


BOLTS WITH LEVELING NUTS (4 REQUIRED)


1/2" CONCRETE ANCHORS OR ANCHOR


(4" PARALLEL TO CHANNEL WEB)


WITH 3"x4" OPENING AT CONDUITS


1/2"x10"x10" ALUMINUM PLATE 


NTS


 


 


2605-704


NOTES:


STRUCTURE ABOVE WHERE REQUIRED BY CALCULATION. 


200 LBS, SIZE POST AND CONNECTION FOR LATERAL LOADS.  EXTEND POSTS TO


FOR HEIGHTS EXCEEDING 4'-0" OR WEIGHTS OF MOUNTED EQUIPMENT EXCEEDING


SPLIT-LOCK WASHERS UNDER ALL NUTS AND BOLTS.


ALL MOUNTING HARDWARE SHALL BE STAINLESS STEEL.  USE WASHERS AND


2.


1.


NIPPLE AND CONDUIT BUSHING


FITTING


WATERTIGHT CORD


UNDERFLOOR FEED FROM CABLE TRAY
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2605-999
 


 


IN DUCT BANK
GROUND WIRE 


POLE GROUND WIRE


POLE


BARE COPPER WIRE
4 AWG STRANDED


CLAMP
BONDING
PIPE


NOTE 1


3
'-
0
'


8
'-
0
" 


O
.C
. 


M
A


X


CONTINUES
POLE


CONDUIT SWEEP(S) AT POLE OR DIRECT-BURIED)
(CONCRETE-ENCASED
DUCT BANK 


TERMINATION POINT
4 FEET BENEATH CABLE 
BUSHING, APPROXIMATELY 
END CONDUIT WITH 


ELECTRODE)
GROUNDING
ROD (OR OTHER
POLE GROUND


WITH 1/2"X4" LAG SCREWS
STRAP. ATTACH TO POLE 
BRACKET WITH CONDUIT 
CONDUIT STANDOFF 


AND CAP.
CONDUIT COUPLING 
BRACKET. ADD A 
FIRST STANDOFF 
THE CONDUIT AT THE 
THE POLE TOP, END 
CONNECTIONS AT 
NOT CONTINUE TO 
CONDUITS THAT DO 
FOR SYSTEMS WITH 
HERE FOR CLARITY. 
ONE CONDUIT SHOWN 1.


NOTES:


WPS


GFCI


WP,


JM


J


YARD LIGHT


(TORQUE LIMIT SWITCHES)


NSH- AND NSHH-


GFCI


WP,
HS


(ON-OFF-RESET)


HS-


SEE MOUNTING DETAIL


BOXES ON RAILING, 


SWITCH AND JUNCTION


MOUNT OUTLETS, 


NTS


 


 


CLARIFIER POWER PLAN


2605-800


CLARIFIER DRIVE


PIPE CLAMP


INCOMING CIRCUIT


NAME PLATE


2605-005aSEE 


PEDESTAL,


FOR MOUNTING


ENCLOSURE


NEMA 4 


SWITCH, 


STARTING 


MANUAL MOTOR 
(4"x2.16)


4" ALUMINUM CHANNEL


CONDUIT


FLEX


CONDULET


"T"


NTS


 


 


SAMPLE PUMP


2605-801


ELEVATION


SECTION


NOTES:


ALL HARDWARE SHALL BE STAINLESS STEEL.1.


2605-008a


MOTOR


TO MCC


UNDERGROUND


POWER CONDUIT


PAD


CONCRETE


NEMA 4, AL


PULLBOX


6' MAX LENGTH


FLEX CONDUIT,


WATERTIGHT


BOX


CONNECTION


MOTOR


NTS


 


 


LARGE MOTOR CONNECTION


2620-001


2605-501


PLACARD,


OSHA/NEC


NAMEPLATE(S)


MANUFACTURER'S


RECOMMENDATIONS


PER MANUFACTURER'S


SIZE, AND LOCATIONS,


INSTALL NUMBER,


WITH SST NUTS.


ANCHOR BOLTS


NTS


 


 


2622-006


DETAILS


SEE STRUCTURAL


EQUIPMENT PAD,


TRANSFORMER MOUNTING


NTS


EXHAUST FAN WITH LOAD RELAY


2624-143


 


 


OFFON


"ON"


"OFF"


M
C


C


M


M


XX


120V


M


CPT


OL'S


OL'S


480V, 3PH


M


M


R


G


M CS


CS


RELAY


CURRENT SENSING


NOTE 1


1. LIMIT SWITCH AT DAMPER. CLOSED WHEN DAMPER IS FULLY OPEN.


NOTES:


NTS


120 VOLT TWO SPEED CONTROL


2624-145


 


 


XX


OL'S


OL'S


120V, 1PH


M
L


H


LL


AT XX
"RUN HIGH"


AT XX
"RUN LOW"


H


R
"HIGH"


H DAMPER MOTOR


H


M
S


L H


N L
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L1


ROOM LIGHTS


N


NTS


2624-146


 


 


M


EF-XX


EXHAUST FAN


DE-ENERGIZATION


DELAY ON


SET AT 5 MINUTES.


ADJUSTABLE FROM 1 TO 10 MINUTES,


TIME DELAY RELAY IN NEMA 1 ENCLOSURE.  


TDR


EF-XX


EXHAUST FAN


AT DOOR


LIGHT SWITCH


SEE NOTE 1


NOTES:


1.


RESTROOM LIGHT/EXHAUST FAN CONTROL


PIPELINE


PIPELINE TERMINALS


2
'-
0
"


TYPE PT-R


NOT SHOWN


TEST STATION, COVER


BLUE INSULATION


COPPER WIRES WITH


(2) #12 AWG STRANDED


FINISH GRADE


NTS


 
2642-801


POST MOUNTED TEST STATION


CATHODIC PROTECTION


2642-910


WIRE CONNECTION,


, TYP
WIRE PER DETAIL 
ANODE HEADER 


2642-873


ANODE TERMINAL


HOLLOWAY SHUNT
0.01 OHM


ELEVATION)
1 FEET BELOW PIPE INVERT 
FEET FROM PIPE AND 
OF ANODES (LOCATE 5 
26 42 02 FOR NUMBER 
ANODE, SEE SECTION 
PREPACKAGED 
MAGNESIUM 
HIGH POTENTIAL 


WIRE DIAGRAM


NTS


 
2642-805


TYPE PI-R


POST MOUNTED TEST STATION WITH INSULATING JOINT


CATHODIC PROTECTION


PIPELINE


OR PROTECTED


YARD PIPING 2642-910


2642-930


, TYP


INSULATING JOINT


WIRE CONNECTION,


NOT SHOWN


TEST STATION, COVER


INSTALL GALVANIC ANODE 1'-0" BELOW PIPE IN INVERT ELEVATION1.


NOTES:


PIPELINE


UNPROTECTED


STRUCTURE OR


PIPE PENETRATING


WIRE DIAGRAM


GALVANIC ANODE WIRE


PIPELINE TERMINALS


UNPROTECTED


STRUCTURE OR


PIPE PENETRATING 


0.01 OHM HOLLOWAY SHUNT


TYP


5'-0"


GALVANIC ANODE TYP OF 2


MAGNESIUM PREPACKAGED 


HIGH POTENTIAL 


PIPELINE TERMINALS


PROTECTED


YARD PIPING OR 


GALVANIC ANODE WIRE


HOLLOWAY SHUT


0.01 OHM


BLUE INSULATION


COPPER WIRES WITH 


AWG STRANDED


(1) #8 AND (1) #12


FINISH GRADE


WITH GREEN INSULATION


STRANDED COPPER WIRES 


(1) #8 AND (1) #12 AWG 


WELD CAP, TYP PIPE JOINT


NTS


 


 


PUSH-ON JOINT BOND


2642-840


WIRE WITH HMWPE INSULATION


#2 AWG STRANDED COPPER


2642-910


WIRE CONNECTION


, TYP


WELD CAP, TYP PIPE JOINT


NTS


 


 


MECHANICAL JOINT BOND


2642-846


WIRE WITH HMWPE INSULATION


#2 AWG STRANDED COPPER


2642-910 , TYP


WIRE CONNECTION


PIGTAIL SHALL BE BONDED TO RESTRAINING MECHANISMS1.


NOTES:


IRON PIPELINE


STEEL OR DUCTILE


WIRE CONNECTION


THERMITE WELD


SEE NOTE 4, TYP


THERMITE WELD CAP,


NTS


 
2642-910


STA INSTALLATIONS ONLY


WIRES REQD FOR TEST


WIRE SIZE VARIES, TWO


2'-0" MAXIMUM


DIA MINIMUM,


ONE PIPE


BRIGHT METAL


WELD AREA TO


FILE OR GRIND


NOTES:


4.


3.


2.


1.


WIRE CONNECTION FOR STEEL AND DUCTILE IRON PIPE


CATHODIC PROTECTION


COAL TAR MASTIC OR APPROVED EQUAL AND APPLY CAP TO WELD.


COAT WELD AREA AND FILL RECESS ON THERMITE WELD CAP WITH COLD APPLIED 


CONSULT WELDER MANUFACTURER FOR RECOMMENDED WELDER AND CARTRIDGE.


WELDER AND CARTRIDGE SIZE VARIES ACCORDING TO WIRE SIZE AND PIPE MATERIAL, 


USE COPPER SLEEVE ON #2 AWG JOINT BONDING WIRES.


COPPER SLEEVE REQUIRED FOR THERMITE WELDING OF #10 AWG AND SMALLER WIRE.


NTS


 


 


1.


2.


3.


4.


5.


6.


7.


INSULATED FLANGES


HOLES PER AWWA C207
OVERSIZED FLANGE 


THE FLANGES. SEE NOTE 3
FILL THE GROOVE BETWEEN


FLANGES, SEE NOTE 2
GROOVE BETWEEN THE
PIPE LINING UP TO THE


SEE NOTE 1
BACK OF FLANGE. 
PIPE COATING UP TO 


SEE NOTE 4
FIELD COATING, 


GASKET
FULL FACE INSULATING


INSULATING SLEEVE


(TYP)
HEAVY HEX NUT 


STUD BOLT


2642-930


NOTES:


(TYP) SEE NOTE 7
INSULATING  WASHER 


SEE NOTE 6
PER FLANGE BOLT. 
STEEL WASHER, 4 


2642-932


WASHER ON PROTECTED SIDE OF FLANGE.
FOR BURIED OR SUBMERGED INSULATING FLANGE, DO NOT INSTALL INSULATING


FOR PIPE SMALLER THAN 36 INCH DIAMETER DELETE INNER STEEL WASHERS.


SEE                       FOR INSULATED BOLTS AT TAPPED VALVE FLANGES.


COAT JOINTS AS SPECIFIED AFTER INSTALLATION.


GAP WITH A MATERIAL COMPATIBLE WITH THE PIPE LINING.
FOR PIPE LARGER THAN 24 INCH DIAMETER , FILL THE INSULATED FLANGE'S INTERNAL 


TO THE INSULATED FLANGE JOINT.
THE LINING ON THE PIPE SHALL BE THE SAME IN TYPE, THICKNESS, AND QUALITY UP 


IN TYPE, THICKNESS, AND QUALITY UP TO THE BACK SIDE OF THE RESPECTIVE FLANGE.
THE PIPE COATING ON EACH SIDE OF THE INSULATED FLANGE SHALL BE THE SAME 


ID FINISHED PIPE


STEEL WASHER
MAX ONE HALF THE 
OF SLEEVE, MIN 1/16 INCH, 
CRITICAL AIR GAP AT END 


P
IP


E
 I


N
V


E
R


T


2
'-
6
" 


M
IN


FINISH GRADE


1'- 6"


5' - 6" 2' - 6"2'- 6"


2642-911


 


 


BACKFILL


NATIVE SOIL


SEE DETAIL


WIRE SPLICE,


NTS


 
2642-873


CROSS SECTION


HORIZONTAL ANODE INSTALLATION


CATHODIC PROTECTION


1
'-
 6
"


NATIVE SOIL


PRE-PACKAGED GALVANIC


HEADER IN 1" PVC CONDUIT


COPPER ANODE


#8 AWG STRANDED


WITH ANODE


WIRE, SUPPLIED


ANODE LEAD


COPPER


STRANDED


#12 AWG


NATIVE SOIL


GALVANIC


PACKAGED


SPLICE KIT


INSULATING INLINE


CONNECTOR, TYP


COMPRESSION


NTS


 
2642-911


ANODE LEAD WIRE


TAP SPLICE KIT


INSULATING 


WIRE


ANODE HEADER


NOTES:


BURIAL OR SUBMERSION.


HEAT SHRINK SPLICE KITS COOLED A MINIMUM OF 1 HOUR  BEFORE


EPOXY SPLICE KITS SHALL BE CURED A MINIMUM OF 2 HOURS AND1.


WIRE SPLICE


CATHODIC PROTECTION
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NTS


 


 


2642-932


INSULATED BOLTS AT TAPPED VALVE FLANGES


PIPE FLANGEVALVE FLANGE


IN VALVE FLANGE TYP


TAPPED (THREADED) HOLE
THICKNESS OF WASHER


MAX ONE HALF THE 


MIN 1/16 INCH,


END OF SLEEVE, 


CRITICAL AIR GAP AT EA 


NOTES:


2.


1.


STEEL WASHER.


FOR PIPE SMALLER THAN 36 INCH DIAMETER, DELETE INNER


COAT COMPLETED JOINT AS SPECIFIED AFTER INSULATION.


INSULATING GASKET


INSULATING SLEEVE


NUT (TYP)


HEAVY HEX 


BOLT


SEE NOTE 2.


2 PER FLANGE BOLT,


STEEL WASHER, 


WASHER 
INSULATING 


PER AWWA C207.


OVERSIZED FLANGE HOLE 


CONDUIT


1
'-
0
"


2605-312


PHOTOCELL


NOTE:


ARRANGEMENTS ARE SHOWN ON THE DRAWINGS.


REQUIREMENTS OF THIS DETAIL UNLESS OTHER MOUNTING


PHOTOCELLS SHALL BE INSTALLED IN ACCORDANCE WITH THE


WALL


PARAPET


ROOF OR 


ROOF JACK,


NTS


 


 


PHOTOCELL MOUNTING


2650-221


LUMINAIRE


ROOF DECKING


CONDUIT


FLEX


BOX


JUNCTION


OF JOIST CHORD.


THROUGH SPACE BETWEEN ANGLES 


LOCK WASHERS.  INSTALL BOLTS


MACHINE BOLTS, FLAT WASHERS AND 


TO ROOF JOISTS WITH MINIMUM 3/8"


UL APPROVED AS RACEWAY.  ATTACH


GALVANIZED FRAMING CHANNEL SYSTEM


1  5/8"x1 5/8", 12 GAUGE HOT DIP


JOIST


STEEL ROOF 


NTS


 


 


LUMINAIRE MOUNTING


2651-205


1/4"X2" FLAT BAR


1" CONDUIT


1'-6"


PANEL


TO LIGHTING


 


AND BLUE GLOBE


FIXTURE WITH GUARD 


U-BOLT


1/4" 


FITTING 


1" CONDUIT 


BUSHING


REDUCING


PIPE CLAMP


Z-BAR AND


NTS


 


 


SAFETY SHOWER LIGHT FIXTURE


2655-208


DIA


"L"


FOR PROPER ORIENTATION OF POLE, COORDINATE WITH SITE PLANS.


 


CONDUITS SHALL BE STUBBED UP TO WITHIN 6 INCHES OF THE POLE HANDHOLE.


 


INSTALL 2 CONDUITS (MINIMUM) PER POLE.


 


USE STAINLESS STEEL NUTS AND LOCKWASHERS.


2
'-
6
"


"L
"


2" CLR


4.


 


3.


 


2.


 


1.


DIAMETER
HEIGHT


MAX POLE 


ELECTRICAL DRAWINGS


CONDUIT, SEE 


NTS


 


 


2656-207


NOTES:


PAVEMENT


BARS


VERTICAL
HOOP BARS


(EQUALLY SPACED RADIALLY)


REINFORCING BARS


SEE TABLE FOR VERTICAL


BARS AND SPACING


SEE TABLE FOR HOOP


SOIL


OR UNDISTURBED


GRANULAR FILL


COMPACTED


2
"


3
"


BASE COVER


BASE PLATE


P
O


L
E
 H


E
IG


H
T


(S
E


E
 T


A
B


L
E
)


HOOP BAR
ADDITIONAL


DRAWINGS


SEE ELECTRICAL


LIGHT POLE,


1" CHAMFER


NON-SHRINK GROUT


BOTTOM FOR LEVELING.


MANUFACTURER.  NUTS TOP AND


CIRCLE AS REQUIRED BY POLE 


ANCHOR BOLTS (4 MIN) AND BOLT 


PAVED AREA LIGHT POLE FOOTING


48"24" #4@12"(8)#620'


RAILING


ALUMINUM C5x2.32


PAINTING


TO SPECIFICATIONS FOR


WITH CONCRETE ACCORDING


PAINT ALUMINUM IN CONTACT


TEE CONDULET


BELL REDUCER (AS REQUIRED)


1
'-
0
"


M
IN


7
'-
6
" 


M
A


X


2605-011a


MOUNT LUMINAIRE


STANCHION


PVC COATED RS


1 1/2" CONDUIT


(TYP OF 3)


PVC COATED,


CONDUIT STRAP,


INSIDE ALUMINUM CHANNEL


SUPPORT CONDUIT FROM 


STRUCTURE


CONCRETE


STRUCTURAL STEEL.


BOLTS FOR MOUNTING TO


TO CONCRETE. USE (2) 1/2" SST


CONCRETE ANCHORS FOR MOUNTING


USE (2) 1/2" STAINLESS STEEL


AND SPACER


CONDUIT CLAMP


NTS


 


 


STANCHION MOUNTED LUMINAIRE


2656-210


RAILING


RAILING


ALUMINUM C5x2.32


WALKWAY


CONDUIT TEE


7
'-
6
"


ABOVE WALKWAY


MOUNT 7'-6"


MOUNT LUMINAIRE


STANCHION


PVC COATED RS


1 1/2" CONDUIT


ALUMINUM CHANNEL


FROM INSIDE 


SUPPORT CONDUIT


WALKWAY SUPPORT


BOLT C5 TO ALUMINUM


FABRICATE BRACKET-


CONDUIT SUPPORT


CHANNEL STRUT


(AS REQUIRED)


BELL REDUCER


NTS


 


 


STANCHION MOUNTED LUMINAIRE


2656-211


TYP OF 3


PVC COATED,


CONDUIT STRAP,


METAL WALKWAYS, 


FOR POLES MOUNTED ON STRUCTURAL 


HANDHOLE


BASE COVER


2650-218


REDUCER, TYP


3/4" TO 1/2"


SCHEDULE


PER LUMINAIRE


FIXTURE TYPE


ELBOW, TYP


ALUMINUM BUSHED


FEMALE LONG RADIUS,


3/4" MALE TO
180° APART


COUPLING, TYP


3/4" ALUMINUM


SCHEDULE


SEE LUMINAIRE


ALUMINUM POLE,


INDICATED)


WITH GFCI (WHEN


DUPLEX RECEPTACLE


SEE MANUFACTURER'S DATA)


ANCHOR BOLTS, (FOR SIZE,


NTS


 


 


POLE MOUNTING FOR FLOOD LIGHTS


2656-213


NOTES:


1.


NTSNTS


 


 


2656-216
 


 


SITE AREA LIGHT POLE FOOTING


"L"


NOTES:


FINISH GRADE


DIAMETER


6
"


"L
"


COORDINATE WITH SITE PLANS FOR PROPER ORIENTATION OF POLE.


 


CONDUITS SHALL BE STUBBED UP TO WITHIN SIX INCHES OF THE POLE HANDHOLE.


 


INSTALL CENTERLINE OF POLE 3'-0" BEHIND THE FACE OF THE CURB.


 


INSTALL TWO CONDUITS (MINIMUM) PER POLE.


 


USE STAINLESS STEEL NUTS AND LOCKWASHERS.


5.


 


4.


 


3.


 


2.


 


1.


HEIGHT


MAX POLE 
DIAMETER


(2 REQUIRED)


ELECTRICAL CONDUIT


EARTH


FILL OR UNDISTURBED


COMPACTED GRANULAR


2
"


3
"


HOOP BARS
BARS


VERTICAL


2" CLR


SEE TABLE


BASED ON POLE HEIGHT,


DEPTH OF FOUNDATION


ADDITIONAL HOOP BAR


BARS AND SPACING


SEE TABLE FOR HOOP


RADIALLY)


(EQUALLY SPACED


REINFORCING BARS 


SEE TABLE FOR VERTICAL


18" MIN EMBED


FOR LEVELING


NUTS TOP AND BOTTOM 


BY POLE MANUFACTURER.  


BOLT CIRCLE AS REQUIRED


ANCHOR BOLTS (4 MIN) AND


(8) #6 #4@12"20' 24" 48"
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H941001-F-0001


H


HVAC


NEW PIPE


GROOVED END JOINT


FLANGED JOINT


GROOVED END


GROOVED END ADAPTER FLANGE


ELBOW UP


TEE UP


LATERAL UP


LATERAL DOWN


CONCENTRIC REDUCER


ECCENTRIC REDUCER


UNION


ELBOW DOWN


TEE DOWN


1.


2.


ANCHOR


PIPE ALIGNMENT GUIDE


STRAINER


GAUGE WITH COCK


THERMOMETER


BALANCING FITTINGB


PRESSURE RELIEF


AIR VENT (MANUAL)


PRESSURE CONTROL


SOLENOID VALVE


TEMPERATURE SENSING VALVE


MULTI-PORT VALVE


(GLOBE VALVE SHOWN.  FOR OTHER VALVE TYPES,


APPROPRIATE VALVE SYMBOL SHOWN).  ARROWS


INDICATE FLOW PATTERN.  SEATING PORTS ARE


IMPLIED BY INDICATED FLOW PATTERN.


TURNING VANES


MANUAL OPPOSED-BLADE DAMPER


MANUAL BUTTERFLY DAMPER


MOTORIZED DAMPER


WALL REGISTER OR GRILLE (RETURN AND EXHAUST)


CEILING REGISTER OR GRILLE (RETURN AND


CEILING DIFFUSER OR REGISTER (SUPPLY)


WALL REGISTER OR GRILLE (SUPPLY)


M


EXHAUST)


CONICAL TEE


BELLMOUTH


FLEXIBLE DUCTWORK


ROOM TEMPERATURE SENSOR


ROOM HUMIDITY SENSOR


ROOM PRESSURE SENSOR


45 DEGREE ENTRY


FLEXIBLE COUPLING


AHU


CF


CU


EF


BACKDRAFT DAMPER


EXHAUST FAN


D


ELECTRIC UNIT HEATER


MD


OBD


MOTORIZED DAMPER


OPPOSED BLADE DAMPER


RG


NOTES:


H


P


T


REGULATED SIDE


PIPE CONNECTION


FLEXIBLE (ELASTOMER) 


FITTINGS WITH OTER END PATTERNS ARE SIMILAR.


ONLY FLANGED FITTINGS ARE SHOWN FOR DOUBLE LINE PIPING.


AND EQUIPMENT IS SHOWN HEAVY-LINED.-


AND/OR SCREENED AND IS NOTED AS EXISTING. NEW PIPING 


EXISTING PIPING AND EQUIPMENT IS SHOWN LIGHT LINED


S


T


AIR HANDLING UNIT
GATE


BUTTERFLY


GLOBE


BALL


ECCENTRIC PLUG


PLUG OR COCK


SWING CHECK


BALL CHECK


SEATING PORT


DOUBLE LINESINGLE LINE


OR


OR


OR


OR


OR


OR


OR


 


HEATING, VENTILATING, AND


AIR CONDITIONING


PIPE AND FITTING SYMBOLS


DOUBLE LINE SINGLE LINE
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SHEAR ISOLATOR.


SPRING AND RUBBER IN 


1" DEFLECTION STEEL 7.


NUT.


PRECOMPRESSION PLATE 6.


3/8" STEEL ROD.5.


NEOPRENE SPRING CUP.4.


INSERT.3.


TYP.


FLEXIBLE CONNECTION,2.


ANCHOR BOLT.1.


 


NTS


9


 


NTS


CF-1


1
WALL FAN MOUNTING
NTS


  


2
FLOOR EXHAUST
NTS


  


4
UNIT HEATER MOUNTING
NTS


  


5
CONDENSATE DRAIN TRAP
NTS


  


6
DUCTWORK SUPPORT
NTS


  


7
SPRING ISOLATED EQUIPMENT MOUNTING
NTS


  


FLOOR PENETRATION - DRY AREA
NTS


  


10


11


FOR 4.


SEE DETAIL "B", TYP 21.


STRUCTURE.20.


TYP FOR 3.


SLACK AIRCRAFT CABLE, 19.


SEE DETAIL "A".18.


SUPPORT FRAME.17.


BOLT, MINIMUM 4 PLACES.


POINT 1/2" DIAMETER


EQUIPMENT ANCHOR 16.


3/8" STEEL ROD.15.


NUT, TYP.14.


LOCKNUT.13'


1 1/2"x1 1/2"x1/4".


SUPPORT ANGLE 12.


1


2


3


4


5


FIREPROOFING AND SAFEING.


DUCT WITH MINERAL


PACK OPENING AROUND7.


FLOOR OR WALL.6.


STRUCTURE.


TYPICAL BOTH SIDES OF 


SEALANT, ALL AROUND,5.


SHEET METAL DUCT.4.


OF STRUCTURE.


TYPICAL BOTH SIDES 


SEALANT, ALL AROUND,3.


CLEARANCE.


1/2" MAXIMUM2.


OF DUCT, TYP.


TO BE OF SAME TYPE


COLLAR, MATERIAL


2" ANGLE CLOSURE1.


6


7


ALL-THREAD ROD.


CONFIGURATION.


THREAD ROD IN TRAPEZE 


KINDORF HANGER WITH ALL 


1" MIN BAND CLAMP.


RECOMMENDATIONS.


PER SMACNA 


ATTACH TO STRUCTURE 


METAL SADDLE.  


STAINLESS STEEL SHEET 


OF DUCT.


LENGTH EQUALS DIAMETER 


NUT WITH LOCK WASHER.


BOLTS.


OR MASONRY EXPANSION 


WITH BEAM CLAMPS


ATTACH TO STRUCTURE 


OPEN DRAIN.3.


DRAIN PAN.2.


PAN CONNECTION.


SIZE AS THE DRAIN


AT LEAST THE SAME


DRAIN LINE SHALL BE1.


THRU UNITS.


AND 4" FOR BLOW


6" FOR DRAW THRU6.


AIR-TIGHT CLEAN OUT.5.


THRU UNITS ONLY.


1" TO 4" FOR DRAW4.


TYP.


MOUNTING BRACKETS, 


MANUFACTURER'S 5.


CEILING OR ROOF.4.


UNIT HEATER.3.


WALL.2.


2 1/2" SST LAG.


FOR WOOD, USE BOLTS


CONCRETE ANCHORS.


FOR CONCRETE, USE 3/8" 1.


STANDARDS".


CONSTRUCTION


SMACNA "HVAC DUCT 


DUCT SUPPORT PER 5.


WALL.4.


FINISHED FLOOR.3.


1/2" GRID SST SCREEN.2.


DUCT.


SEE PLAN FOR SIZE OF 1.


3
REFRIGERANT PIPING
NTS


  


1


2


3


4


5


7


6


SHUTOFF VALVES, CHECK VALVE, AND FILTER DRIER.


 UNITS SHALL INCLUDE THERMAL EXPANSION VALVE,C.


MANUFACTURER OPTIMUM PERFORMANCE RATING.


REFRIGERANT PIPING SHALL BE SIZED PER B. 


MANUFACTURER BEFORE PROCEEDING WITH WORK. 


DIAGRAM APPROVED BY THE CONDENSING UNIT 


CONTRACTOR SHALL SUBMIT A REFRIGERANT PIPING A. 


8


9


10


HOT GAS REHEAT LINE (AS REQUIRED)10.


LIQUID LINE9.


SUCTION / DISCHARGE LINE8.


HOT GAS REHEAT COIL7.


INDOOR COOLING / HEATING COIL6.


CONDENSATE DRAIN PIPE5.


AIR HANDLING UNIT4.


AIR COOLED CONDENSING UNITS3.


OIL RETURN2.


UNIT IF UNIT IS GREATER THAN 7 TON)


(RECEIEVER TANK SHALL BE INTERNAL TO CONDENSING 


RECEIVER TANK. FACTORY SUPPLIED, FIELD INSTALLED.1.


CEILING FAN CONTROL DIAGRAM


NORMAL OPERATION SHALL BE DOWNFLOW AND SHALL RUN CONTINUOUS.2.


CONTROLLER.


CF-1 SHALL BE INTERLOCKED AND CONTROLLED BY A SINGLE MANUAL SPEED 1.


CONTROL SEQUENCE


J PIGMAN


10


M


DAMPER ACTUATOR.10.


LOUVER.    


PLENUM FULL SIZE OF     


INSULATED SHEET METAL 9. 


STRUCTURE AS REQUIRED.    


SUPPORT FROM 8. 


MOTOR GUARD.7. 


ANGLE.    


1 1/2 "x1 1/2 "x1/4 "6. 


FAN UNIT.5. 


SCHEDULE.    


DRAWING EQUIPMENT   


AS CALLED OUT ON THE   


MOTORIZED DAMPER4.


WALL.3.


BIRDSCREEN.2.


LOUVER.1.


06/2017


06/16/17


  


 KEY NOTES:  KEY NOTES:
 KEY NOTES:


 KEY NOTES:  KEY NOTES:
 KEY NOTES:


 KEY NOTES:


 KEY NOTES:


 KEY NOTES:


NOTES:


NOTES


NOTES:


 KEY NOTES:


COLUMN MOUNTED MC-FAN


WALL MOUNTED MC-FAN


MC-FAN DETAIL


MANUAL WALL SWITCH


MANUAL WALL SWITCH


MC-FAN


MC-FAN


COLUMN


STRUCTURAL


WALL


STRUCTURAL COLUMN


PL 1/4"x4"xREQD PL 1/4"x4"xREQD


U-BOLTU-BOLT
PIPE NIPPLE


1 1/2" NPT


MIN 1 1/2" LONG
PIPE NIPPLE


1 1/2" NPT


MIN 1 1/2" LONG


CONTRACTOR SHALL COORDINATE ADDITIONAL WALL FRAMING AS REQUIRED TO SUPPORT FAN.


NOTE:


FAC
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