














































SYMBOL ABBREVIATION DESCRIPTION

X
X-X

DETAIL / DRAWING NUMBER
SHEET NUMBER

X

X EQUIPMENT NUMBER
EQUIPMENT TYPE

SA OR OA SECTION THRU SUPPLY AIR

RA OR EA

DN OR UP

AL

FC

OR OUTSIDE AIR DUCT

SECTION THRU RETURN AIR
OR EXHAUST AIR DUCT

FLEXIBLE DUCT CONNECTION

ACOUSTICAL LINING

SLOPE DUCT DOWN OR UP
IN DIRECTION OF FLOW

ROUND DUCT DOWN

FIRE DAMPERFD

VD

TV

FLEXIBLE DUCT

TURNING VANES

VOLUME DAMPER

45° ROUND DUCT TAKE-OFF

DUCT TAKE-OFF
45° RECTANGULAR

DN

DN

THERMOSTAT @ 48" AFF

POC

AP

OR RECTANGULAR DUCT
90° RADIUS TURN - ROUND

90° TURN - ROUND DUCT

RECTANGULAR
DUCT 90° SPLIT

DUCT TRANSITION

DUCT TRANSITION

SQUARE TO ROUND

POINT OF CONNECTION

ACCESS PANEL

POINT OF DEMOLITIONPOD

T

BRAKE HORSEPOWER

HP

BHP

HORSEPOWER

SAD SEE ARCHITECTURAL DRAWINGS

SSD SEE STRUCTURAL DRAWINGS

SCD SEE CIVIL DRAWINGS

MECHANICAL LEGEND

OEM ORIGINAL EQUIPMENT MANUFACTUREPIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH
THE FORCES AND DISPLACEMENTS PRESCRIBED IN ASCE 7-10 SECTION 13.3 AS DEFINED IN ASCE 7-10
SECTION 13.6.8, 13.6.7, 13.6.5.6, AND 2016 CBC, SECTIONS 1616A.1.24, 1616A.1.25, AND 1616A.1.26.

THE METHOD OF SHOWING BRACING AND ATTACHMENTS TO THE STRUCTURE FOR THE IDENTIFIED
DISTRIBUTION SYSTEMS ARE AS NOTED BELOW. WHEN BRACING AND ATTACHMENTS ARE BASED ON
PRE APPROVED INSTALLATION GUIDE (e.g. SMACNA OR OSHPD OPM), COPIES OF THE BRACING
SYSTEM INSTALLATION GUIDE OR MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE
START OF AND DURING THE HANGING AND BRACING OF THE DISTRIBUTION SYSTEM. THE STRUCTURAL
ENGINEER OF RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE TO SUPPORT THE HANGER
AND BRACE LOADS.

FOR THOSE ELEMENTS THAT DO NOT REQUIRE DETAILS ON THE APPROVED DRAWINGS, THE
INSTALLATION SHALL BE SUBJECT TO THE APPROVAL OF THE DESIGN PROFESSIONAL IN GENERAL
RESPONSIBLE CHARGE OR STRUCTURAL ENGINEER DELEGATED RESPONSIBILITY AND THE DSA
DISTRICT STRUCTURAL ENGINEER. THE PROJECT INSPECTOR WILL VERIFY THAT ALL COMPONENTS
AND EQUIPMENT HAVE BEEN ANCHORED IN ACCORDANCE WITH ABOVE REQUIREMENTS.

COMPONENTS WEIGHING LESS THAN 400 POUNDS AND HAVE A CENTER OF MASS LOCATED 4
FEET OR LESS ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT DIRECTLY SUPPORT THE
COMPONENT.

COMPONENTS WEIGHING LESS THAN 20 POUNDS, OR IN THE CASE OF DISTRIBUTED
SYSTEMS, LESS THAN 5 POUNDS PER FOOT, WHICH ARE SUSPENDED FROM A ROOF OR
FLOOR OR HUNG FROM A WALL.

THE FOLLOWING MECHANICAL AND ELECTRICAL COMPONENTS SHALL BE POSITIVELY ATTACHED TO THE
STRUCTURE, BUT THE ATTACHMENT NEED NOT BE DETAILED ON THE PLANS. THESE COMPONENTS SHALL
HAVE FLEXIBLE CONNECTIONS PROVIDED BETWEEN THE COMPONENT AND ASSOCIATED DUCTWORK,
PIPING, AND CONDUIT.

ALL PERMANENT EQUIPMENT AND COMPONENTS.

TEMPORARY OR MOVABLE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G. HARD
WIRED) TO THE BUILDING UTILITY SERVICES SUCH AS ELECTRICITY, GAS OR WATER.

MOVABLE EQUIPMENT WHICH IS STATIONED IN ONE PLACE FOR MORE THAN 8 HOURS
AND HEAVIER THAN 400 POUNDS ARE REQUIRED TO BE ANCHORED WITH TEMPORARY
ATTACHMENTS.

ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND
INSTALLED PER THE DETAILS ON THE DSA APPROVED CONSTRUCTION DOCUMENTS. WHERE NO
DETAIL IS INDICATED, THE FOLLOWING COMPONENTS SHALL BE ANCHORED OR BRACED TO MEET
THE FORCE AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE 2016 CBC, SECTIONS
1616A.1.18 THROUGH 1616A.1.26 AND ASCE 7-10 CHAPTER 13, 26, AND 30.

MEP COMPONENT ANCHORAGE NOTE:

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM BRACING NOTE:

1.

2.

3.

A.

B.

LIST OF APPLICABLE CODES AND STANDARDS:
TITLE 24, PART 2: 2016 CALIFORNIA BUILDING CODE (VOLUMES 1 & 2)
TITLE 24, PART 3: 2016 CALIFORNIA ELECTRICAL CODE
TITLE 24, PART 4: 2016 CALIFORNIA MECHANICAL CODE
TITLE 24, PART 5: 2016 CALIFORNIA PLUMBING CODE
TITLE 24, PART 6: 2016 CALIFORNIA ENERGY CODE
TITLE 24, PART 9: 2016 CALIFORNIA FIRE CODE
TITLE 24, PART 12: 2016 CALIFORNIA REFERENCED STANDARDS CODE

MECHANICAL/PLUMBING/DUCTS

M PP D -OPTION 1:

M PP D -OPTION 2:

M PP D -OPTION 3:

DETAILED ON THE APPROVED DRAWINGS WITH PROJECT
SPECIFIC NOTES AND DETAILS.
SHALL COMPLY WITH THE OSHPD PRE-APPROVAL
(OPM #) # 0043-13
SHALL COMPLY WITH THE SMACNA SEISMIC RESTRAINT

MANUAL, OSHPD EDITION (2009), INCLUDING ANY ADDENDA. FASTENERS AND OTHER ATTACHMENTS NOT
SPECIFICALLY IN THE SMACNA SEISMIC RESTRAINT MANUAL, OSHPD EDITION, ARE DETAILED ON THE
APPROVED DRAWINGS WITH PROJECT SPECIFIC NOTES AND DETAILS. THE DETAILS SHALL ACCOUNT
APPLICABLE SEISMIC HAZARD LEVEL ____ AND CONNECTIONS LEVEL ____ FOR THE PROJECT AND
CONDITIONS.
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HVAC
SCHEDULES

AND LEGENDS

MQ

AIR TERMINAL SCHEDULE

STEEL CONSTRUCTION, LOUVERS PARALLEL
WITH LONG DIMENSION

355R -  LOUVERS ON 1/2" CENTERS,

SAME AS CD EXCEPT NO EQUALIZING GRID

T700 -  STEEL CONSTRUCTION WITH FLANGED

50F -  1/2" x 1/2" x 1/2" EGGCRATE, ALUMINUM GRID

AND AUXILIARY FRAME

STEEL CONSTRUCTION, LOUVERS PARALLEL
355R -  LOUVERS ON 1/2" CENTERS,

300RL -  STEEL CONSTRUCTION, DOUBLE DEFLECTION
HORIZONTAL BLADES, EQUALIZING GRID

TMR -  POSITION-1,  EXPOSED (NO CEILING)
STEEL CONSTRUCTION

TDC -  COMPLETE WITH EQUALIZING GRID,
THROW-REDUCING VANES, STEEL CONSTRUCTION

WITH LONG DIMENSION

TG

DL

EG

TRANSFER GRILLE

EXHAUST GRILLE
CEILING RETURN

DOOR LOUVER

CR

WRG

WSR

CD-1

CD

DIFFUSER
EXPOSED SUPPLY

DUCT MOUNTED
CEILING RETURN

WALL RETURN GRILLE

DUCT MOUNTED
CEILING DIFFUSER

RADIAL DIFFUSER

FACE SIZE FOR T-BAR CEILING ONLY

1. ADAPTER NEEDED FOR TRANSITION FROM SQUARE NECK TO ROUND DUCT.NOTES:

CFM (NO. OF THROW)
2. SIZE (NECK/FACE) TYPE

MANUFACTURER:
(EXCEPT AS NOTED)

TITUS

DUCT MOUNTED

BLDG 'MECHANICAL' SHEET LIST
M1.1 HVAC SCHEDULES AND LEGENDS
M2.1 MECHANICAL FLOOR PLAN
M2.2 MECHANICAL 2ND FLOOR PLAN
M2.3 MECHANICAL ROOF PLAN
M3.2 MECHANICAL ENLARGEMENT PLAN
M3.3 MECHANICAL ISOMETRIC
M3.4 MECHANICAL SECTIONS
M4.1 MECHANICAL DETAILS
M4.2 MECHANICAL DETAILS

Mechanical Ventilation

ROOM # ROOM NAME Area SF

Occupant
Density
(People
per 1000

sq.ft.) ASHRAE 62.1 OCCUPANCY Occupancy

CAO CODE
ANALYSIS

OCCUPANCY
Area Outdoor Air

Rate (Ra)
People Outdoor

Air Rate (Rp) EZ ASHRAE

120.1-
A.15*S

F

15
CFM/

CAO/2)
DESIGN

OSA
101 LOBBY 526 526 150 62-Public Assembly Spaces - Lobbies 79 0.12 5 458 79 475
102 ICE HOUSE 11731 11731 50 62-General - Conference/Meeting 587 0.06 5 3639 1760
103 HALL 453 473 0 62-General - Corridor 0 0.06 0 28 71
104 OFFICE 150 152 5 62-Office Buildings - Office Space 1 0.06 5 14 23
105 VESTIBULE 67 67 0 62-General - Corridor 0 0.06 0 4 10
108 WOMEN'S LOCKER ROOM 194 194 50 62-Office Buildings - Breakrooms 10 0.12 5 73 29
109 VESTIBULE 65 84 0 62-General - Corridor 0 0.06 0 5 13
112 MEN'S LOCKER ROOM 196 178 50 62-General - Conference/Meeting 10 0.06 5 61 27
115 ICE HOUSE PREP ROOM 191 191 50 62-Office Buildings - Breakrooms 10 0.12 5 73 29
201 STORAGE 1357 1391 50 62-General - Conference/Meeting 68 0.06 5 423 209
205 OFFICE/STORAGE Not Placed 63 5 62-Office Buildings - Office Space 0.06 5 9

O,WREMARKS:
O.W STANDS FOR OPERABLE WINDOW

EXHAUST FAN SCHEDULE

MARK MFR MODEL NO AIRFLOW FAN RPM
INLET

SONES
ELECTRICAL DATA

WEIGHT SERVICE REMARKSMOTOR HP OPER. HP WATTS V-Ø-Hz
EF-1 GREENHECK G-123-B 800 CFM 1140 7.9 1/6 0.14 115-1-60 50.00 lb TOILET 1,2,3,4

REMARKS: 1.  PROVIDE ACCESSORY ROOF CURB.
2.  PROVIDE W/ ECM.
3.  FAN TO OPERATE CONTINUOUSLY.
4.  ON/OFF CONTROL BY TIME CLOCK.

AIR CONDITIONING UNIT SCHEDULE

MARK MANUFACTURER/ MODEL

SUPLY FAN
MOTOR

HP

COOLING (MBH)
GAS HEATING

(MBH)

AFUE % SEER EER

ELECTRICAL DATA POWER
EXHAUST/ECONO

MIZER (LBS)
TOTAL WT.

(LBS.) AREA SERVED REMARKSAIRFLOW
MIN
OSA ESP BHP RPM

UNIT
SIZE TOTAL SENSIBLE IN OUT V-Ø-Hz MCA MOCP

AC 1 CARRIER 48LC006A 2000 CFM 800 1.00 in-wg 1.61 1313 2 5 61.5 48.0 90.0 72.0 80 18.40 12.5 460-3-60 15.0 20 50 725 1st FLOOR 1-9
AC 2 CARRIER 48LC006A 2000 CFM 800 1.00 in-wg 1.61 1313 2 5 61.5 48.0 90.0 72.0 80 18.40 12.5 460-3-60 15.0 20 50 725 2ND FLOOR- 1-9

REMARKS:
1. HORIZONTAL SUPPLY/RETURN DUCT CONFIGURATION.
2. CARRIER 33 CONNECT "T"STAT W/INTEGRATED AUDIO/VISUAL FAULT ALARM.
3. MERV-13 2" PLEATED FILTER.
4. FACTORY ECONOMIZER WITH DRY-BULB TEMPERATURE CONTROL.
5.MEDIUM BELT DRIVE.

6. PROVIDE WITH FACTORY NON-FUSED DISCONNECT
7. CO2 ROOM SENSOR FOR DEMAND CONTROL VENTILATION.
8. E-COAT INDOOR & OUTDOOR COILS
9. PROVIDE OEM/FACTORY HINGED ACCESS PANELS.

1

1. ICE HOUSE HVAC BY OTHERS.

500



4-DRAWER
VERT. FILE

4-DRAWER
VERT. FILE

4-DRAWER
VERT. FILE

1 2 3 4 5 6 7

A

B

C

D

M3.2
1

1
AC

2
AC

FLUE HODD w/
EXTENSION KIT

FLUE HODD w/
EXTENSION KIT

1
M3.4

3
M3.4

4
M3.4

5
M3.4

ICE HOUSE PREP ROOM

115

STAIRS

113

SERVER CLOSET

114

MEN'S LOCKER ROOM

112

HALL

103

MEN'S RESTROOM

110

MOP CLOSET

111

WOMEN'S RESTROOM

106

WATER HEATER
CLOSET

107

VESTIBULE

105

WOMEN'S LOCKER
ROOM

108

OFFICE

104

LOBBY

101

ICE HOUSE

102

(E) FENCE

1

M4.1
A

TYP

M4.1
C

TYP

M4.1
B

TYP

2

2

20x14 A.L UP WALL (TYP.4)

2
M3.3
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M2.1

MECHANICAL
FLOOR PLAN

MQ

SCALE:  1/8" = 1'-0"
1 MECHANICAL FLOOR PLAN

GENERAL NOTES
1.  FOR MECHANICAL GENERAL NOTES, LEGENDS, AND SYMBOLS, REFER

TO SHEET M1.1

2. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THE MECHANICAL WORK WITH OTHER TRADES.
MAKE ANY OFFSETS AS REQUIRED TO AVOID CONFLICT WITH PIPING,
LIGHT FIXTURES, SKYLIGHTS, ETC.

3. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS PRIOR
TO PROCEEDING WITH INSTALLATION. NOTIFY ARCHITECT/ENGINEER
OF ANY EXISTING CONDITIONS WHICH CONFLICT WITH INFORMATION
PROVIDED IN CONSTRUCTION DOCUMENTS.

4. CONTRACTOR SHALL COORDINATE ALL GRILLE LOCATIONS AND
CEILING TYPES PRIOR TO ORDERING GRILLES, SEE ARCHITECTURAL
CEILING PLANS AND ELECTRICAL LIGHTING PLANS,

5. ALL BRACING OF DUCTS AND PIPING SHALL BE INSTALLED IN
ACCORDANCE WITH SMACNA GUIDELINES, HAZARD LEVEL 'A'.

6. WHERE BRACING DETAILS ARE NOT SHOWN ON THE DRAWING OR IN
THE GUIDELINES, THE FIELD INSTALLATION SHALL BE SUBJECT TO THE
APPROVAL OF THE ARCHITECT, MECHANICAL ENGINEER AND FIELD
INSPECTOR OF THE GOVERNING AUTHORITY.

7. SUPPORT AND BRACING OF ALL PIPING AND DUCTWORK SHALL BE IN
ACCORDANCE WITH THE SMACNA "GUIDELINES FOR SEISMIC
RESTRAINTS OF MECHANICAL SYSTEMS AND PLUMBING PIPING
SYSTEMS" OR NO.R-003 THE "SUPERSTRUT SEISMIC RESTRAINT
SYSTEM" FOR PIPING ONLY.

KEYNOTES
MOUNT AC UNIT ON 5" THICK REINFOCED CONCRETE SLAB SAD.1

SEE M2.2 FOR CONTINUATION.2
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A

B

C

D

STORAGE

201STAIRS

202

M3.2
2

20"x14" A.L. AC-2

24"x18" WR
2000 CFM

3 STACKED DUCTS A.L.

1
M3.4

2
M3.4 3

M3.4
4

M3.4

5
M3.4

OPEN TO BELOW

OPEN TO BELOWOPEN TO BELOW

M4.1
B

TYP

M4.1
E

TYP

2
M3.3
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M2.2

MECHANICAL
2ND FLOOR

PLAN

MQ

GENERAL NOTES
1.  FOR MECHANICAL GENERAL NOTES, LEGENDS, AND SYMBOLS, REFER

TO SHEET M1.1

2. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THE MECHANICAL WORK WITH OTHER TRADES.
MAKE ANY OFFSETS AS REQUIRED TO AVOID CONFLICT WITH PIPING,
LIGHT FIXTURES, SKYLIGHTS, ETC.

3. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS PRIOR
TO PROCEEDING WITH INSTALLATION. NOTIFY ARCHITECT/ENGINEER
OF ANY EXISTING CONDITIONS WHICH CONFLICT WITH INFORMATION
PROVIDED IN CONSTRUCTION DOCUMENTS.

4. CONTRACTOR SHALL COORDINATE ALL GRILLE LOCATIONS AND
CEILING TYPES PRIOR TO ORDERING GRILLES, SEE ARCHITECTURAL
CEILING PLANS AND ELECTRICAL LIGHTING PLANS,

5. ALL BRACING OF DUCTS AND PIPING SHALL BE INSTALLED IN
ACCORDANCE WITH SMACNA GUIDELINES, HAZARD LEVEL 'A'.

6. WHERE BRACING DETAILS ARE NOT SHOWN ON THE DRAWING OR IN
THE GUIDELINES, THE FIELD INSTALLATION SHALL BE SUBJECT TO THE
APPROVAL OF THE ARCHITECT, MECHANICAL ENGINEER AND FIELD
INSPECTOR OF THE GOVERNING AUTHORITY.

7. SUPPORT AND BRACING OF ALL PIPING AND DUCTWORK SHALL BE IN
ACCORDANCE WITH THE SMACNA "GUIDELINES FOR SEISMIC
RESTRAINTS OF MECHANICAL SYSTEMS AND PLUMBING PIPING
SYSTEMS" OR NO.R-003 THE "SUPERSTRUT SEISMIC RESTRAINT
SYSTEM" FOR PIPING ONLY.

KEYNOTES
PROVIDE MUD IN EACH BRANCH DUCT AT INTAKE W/ ACCESS
PANEL AS NEEDED. SAD.

1

SCALE:  1/8" = 1'-0"
1 MECHANICAL 2ND FLOOR PLAN
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MECHANICAL
ROOF PLAN

MQ

GENERAL NOTES
1.  FOR MECHANICAL GENERAL NOTES, LEGENDS, AND SYMBOLS, REFER

TO SHEET M1.1

2. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THE MECHANICAL WORK WITH OTHER TRADES.
MAKE ANY OFFSETS AS REQUIRED TO AVOID CONFLICT WITH PIPING,
LIGHT FIXTURES, SKYLIGHTS, ETC.

3. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS PRIOR
TO PROCEEDING WITH INSTALLATION. NOTIFY ARCHITECT/ENGINEER
OF ANY EXISTING CONDITIONS WHICH CONFLICT WITH INFORMATION
PROVIDED IN CONSTRUCTION DOCUMENTS.

4. CONTRACTOR SHALL COORDINATE ALL GRILLE LOCATIONS AND
CEILING TYPES PRIOR TO ORDERING GRILLES, SEE ARCHITECTURAL
CEILING PLANS AND ELECTRICAL LIGHTING PLANS,

5. ALL BRACING OF DUCTS AND PIPING SHALL BE INSTALLED IN
ACCORDANCE WITH SMACNA GUIDELINES, HAZARD LEVEL 'A'.

6. WHERE BRACING DETAILS ARE NOT SHOWN ON THE DRAWING OR IN
THE GUIDELINES, THE FIELD INSTALLATION SHALL BE SUBJECT TO THE
APPROVAL OF THE ARCHITECT, MECHANICAL ENGINEER AND FIELD
INSPECTOR OF THE GOVERNING AUTHORITY.

7. SUPPORT AND BRACING OF ALL PIPING AND DUCTWORK SHALL BE IN
ACCORDANCE WITH THE SMACNA "GUIDELINES FOR SEISMIC
RESTRAINTS OF MECHANICAL SYSTEMS AND PLUMBING PIPING
SYSTEMS" OR NO.R-003 THE "SUPERSTRUT SEISMIC RESTRAINT
SYSTEM" FOR PIPING ONLY.

KEYNOTES
-1

SCALE:  1/8" = 1'-0"
1 MECHANICAL ROOF PLAN
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3 4 5 6

C

D

OFFICE

104
LOBBY

101

HALL

103

WOMEN'S LOCKER
ROOM

108

VESTIBULE

105

WOMEN'S RESTROOM

106

WATER HEATER
CLOSET

107

MEN'S RESTROOM

110

MOP CLOSET

111

VESTIBULE

109MEN'S LOCKER ROOM

112

HALL

103

12X6 WSR
180 CFM LOW

12x4 UIW FROM
2nd FLOOR TYP 3

DLDL

08/12 CD
125 CFM

2
M3.4

3
M3.4

4
M3.4

5
M3.4

08/12 CD
125 CFM

8"X8" UP TO
SECOND FLOOR
TYP 2

08/12 CD
125 CFM

8"X8" UP TO
SECOND FLOOR

12"x 12" EG
400 CFM

12"x 12" EG
400 CFM

08/12 CD
125 CFM

8"X8" UP TO
SECOND FLOOR

14"X6" UP TO SECOND
FLOOR TYP 2

8"X8" UP TO SECOND
FLOOR TYP 2

08/12 CD
125 CFM

08/12 CD
125 CFM

08/12 CD
150 CFM

12"x 12" CR
150 CFM

2
M3.3

3 4 5

6

C

D

STORAGE

201

12
"x

6"

12
"x

6"

12x4 EXPOSED DN IN SHAFT TYP 3

2
M3.4 3

M3.4

4
M3.4

5
M3.4

STORAGE

201

ICE HOUSE

102

12
"ø

12"ø

10"ø

10/24 CD
330 CFM TYP 2

8X8 SA DN
8X8 SA DN

8X8 SA DN 8X8 SA DN8X8 SA DN 8X8 SA DN

8X8 SA DN

12X12 EX
UTR TO EF-1

14"x6"

12
"x
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14"x6"

10"x10"

10"x10"

16X6 EXH
DN

24x10 SWR-1
550 CFM TYP 2
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AC-1 RETURN 20x10 A.L. AC-1 SUPPLY 20x14 A.L.
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SCALE:  1/4" = 1'-0"
1 MECHANICAL FLOOR PLAN ENLARGEMENT PLAN

GENERAL NOTES
1.  FOR MECHANICAL GENERAL NOTES, LEGENDS, AND SYMBOLS, REFER

TO SHEET M1.1

2. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THE MECHANICAL WORK WITH OTHER TRADES.
MAKE ANY OFFSETS AS REQUIRED TO AVOID CONFLICT WITH PIPING,
LIGHT FIXTURES, SKYLIGHTS, ETC.

3. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS PRIOR
TO PROCEEDING WITH INSTALLATION. NOTIFY ARCHITECT/ENGINEER
OF ANY EXISTING CONDITIONS WHICH CONFLICT WITH INFORMATION
PROVIDED IN CONSTRUCTION DOCUMENTS.

4. CONTRACTOR SHALL COORDINATE ALL GRILLE LOCATIONS AND
CEILING TYPES PRIOR TO ORDERING GRILLES, SEE ARCHITECTURAL
CEILING PLANS AND ELECTRICAL LIGHTING PLANS,

5. ALL BRACING OF DUCTS AND PIPING SHALL BE INSTALLED IN
ACCORDANCE WITH SMACNA GUIDELINES, HAZARD LEVEL 'A'.

6. WHERE BRACING DETAILS ARE NOT SHOWN ON THE DRAWING OR IN
THE GUIDELINES, THE FIELD INSTALLATION SHALL BE SUBJECT TO THE
APPROVAL OF THE ARCHITECT, MECHANICAL ENGINEER AND FIELD
INSPECTOR OF THE GOVERNING AUTHORITY.

7. SUPPORT AND BRACING OF ALL PIPING AND DUCTWORK SHALL BE IN
ACCORDANCE WITH THE SMACNA "GUIDELINES FOR SEISMIC
RESTRAINTS OF MECHANICAL SYSTEMS AND PLUMBING PIPING
SYSTEMS" OR NO.R-003 THE "SUPERSTRUT SEISMIC RESTRAINT
SYSTEM" FOR PIPING ONLY.

KEYNOTES
-1

SCALE:  1/4" = 1'-0"
2 MECHANICAL 2ND FLOOR PLAN ENLARGEMENT
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AC
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RETURN
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Level 1
0' - 0"

Level 2
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SCALE:
1 MECHANOCAL OSOMETRIC

GENERAL NOTES
1.  FOR MECHANICAL GENERAL NOTES, LEGENDS, AND SYMBOLS, REFER

TO SHEET M1.1

2. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THE MECHANICAL WORK WITH OTHER TRADES.
MAKE ANY OFFSETS AS REQUIRED TO AVOID CONFLICT WITH PIPING,
LIGHT FIXTURES, SKYLIGHTS, ETC.

3. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS PRIOR
TO PROCEEDING WITH INSTALLATION. NOTIFY ARCHITECT/ENGINEER
OF ANY EXISTING CONDITIONS WHICH CONFLICT WITH INFORMATION
PROVIDED IN CONSTRUCTION DOCUMENTS.

4. CONTRACTOR SHALL COORDINATE ALL GRILLE LOCATIONS AND
CEILING TYPES PRIOR TO ORDERING GRILLES, SEE ARCHITECTURAL
CEILING PLANS AND ELECTRICAL LIGHTING PLANS,

5. ALL BRACING OF DUCTS AND PIPING SHALL BE INSTALLED IN
ACCORDANCE WITH SMACNA GUIDELINES, HAZARD LEVEL 'A'.

6. WHERE BRACING DETAILS ARE NOT SHOWN ON THE DRAWING OR IN
THE GUIDELINES, THE FIELD INSTALLATION SHALL BE SUBJECT TO THE
APPROVAL OF THE ARCHITECT, MECHANICAL ENGINEER AND FIELD
INSPECTOR OF THE GOVERNING AUTHORITY.

7. SUPPORT AND BRACING OF ALL PIPING AND DUCTWORK SHALL BE IN
ACCORDANCE WITH THE SMACNA "GUIDELINES FOR SEISMIC
RESTRAINTS OF MECHANICAL SYSTEMS AND PLUMBING PIPING
SYSTEMS" OR NO.R-003 THE "SUPERSTRUT SEISMIC RESTRAINT
SYSTEM" FOR PIPING ONLY.

KEYNOTES
-1

.
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SCALE:  1/4" = 1'-0"
1 MECHANICAL SECTION-1

SCALE:  1/4" = 1'-0"
2 MECHANICAL SECTION-2

SCALE:  1/4" = 1'-0"
3 MECHANICAL SECTION-3

SCALE:  1/4" = 1'-0"
4 MECHANICAL SECTION-4

SCALE:  1/8" = 1'-0"
5 MECHANICAL SECTION-5

RETURN
SUPPLY

SUPPLY

RETURN



SCALE: SCALE:

SCALE:

SCALE: SCALE:E DUCT THRU WALL DETAIL
NONED EXHAUST FAN MOUNTING DETAIL

NONE

(E) TILT-UP CONCRETE WALL

"B-LINE" B26 CHANNEL

"B-LINE" B196 CHANNEL
CLEVIS BRACKET

SPRING NUT

SUPPLY AIR DUCT

BOLT W/ NUT & WASHER

"B-LINE" B360 TWO-HOLE
CORNER ANGLE W/ BOLT

20 GA SHEETMETAL STRAP
SECURE STRUT
CHANNEL TO WALL
WITH CONCRETE
ANCHORS 2 PER
CHANNEL

WALL, SAD

24 GAUGE SHEETMETAL
CAP AROUND PENETRATION.
SECURE WITH NAILS,
ALL AROUND (MIN. 2 PER SIDE)

BEAD OF SILICONE ALL
AROUND

22 GAUGE SHEETMETAL
COLLAR ALL AROUND.

SECURE TO DUCT WITH #10
S.M.S., (MIN. 3 PER SIDE) SET
SCREW HEAD IN NON-HARDENDING
MASTIC OR SILICONE

HARDENING MASTIC ALL AROUND

SECURE COLLAR TO WALL
WITH #12 S.M.S, (MIN. 3 PER
SIDE) SET NUT HEAD IN BED
OF NON-HARDENING MASTIC
OR SILICONE.

EXTEND WALL COVERING
OVER COLLAR AND WEATHER-
PROOF WITH SILICONE

WEATHERTIGHT ALL AROUND.

SILICONE BEAD OR NON-

A AC UNIT MOUNTING DETAIL
NONE B EXPOSED DUCT UP WALL

NONE

C DUCT ON SLAB  MOUNTING DETAIL
NONE

@ 3" MIN CLEAR
#3 REBAR @ 18" O.C.

6" THICK
CONC. PAD

A/C UNIT
4-BRACKETS MIN. PER UNIT

3" CLEAR

GRADE

 CONCRETE PAD

WITH 2-1/2" MIN. EMBEDMENT.

A/C UNIT BASE RAIL

2" x 2" x 10 GA. ANGLE - 2" LONG

#10 x 3/4" SELF-TAPPING SCREW

3/8" CONCRETE WEDGE ANCHOR

6" MIN

(TYPICAL OF 4)

13/16" 12 GA CHANNEL
SECURE TO WALL AS
INDICATED.

AIR DUCT

4'
-0

"

FLOOR OR GRADE

4'
-0

"
(T

YP
IC

AL
)

BOLT ANGLE BRACKET
TO CHANNEL WITH
SPRING CHANNEL NUT.

#12 x 1" SHEETMETAL
SCREWS (2) PER SIDE.

CONCRETE PAD SAD

B231 WITH 3/8" MACHINE
SCREW, FLAT WASHER &
SPRING NUT (TYP.)

CHANNEL BRACE W/ 3/8"
BOLTS & SPRING NUT TO
EACH POST

LAG BOLT & WASHER
INTO BLOCKING (TYP. 4)

#10 TEK SCREW, MIN 2
PER SIDE (TYPICAL)

POST BASE (TYPICAL)

SHAPED 4x10 REDWOOD
SLEEPER (OR PRESSURE
TREATED DOUGLAS FIR)

POST BASE AND UPRIGHT  (ISOMETRIC)

1-5/8" A-1200 SUPERSTRUT
CHANNEL

3/8" x 1-1/2" LONG LAG
SCREWS (TYP. 4)

AP-232 POST BASE
#10 TEK SCREW (TYP. 4)

RECTANGULAR SHTMTL DUCT WITH
ACOUSTICAL LINING

1-5/8" x 12 GA SUPERSTRUT
CHANNEL TYP.

ROOF OVER AND INSTALL STAINLESS
STEEL SHEETMETAL CAP

140 LBS MAX

42" MAX

MAX SIZE 42"Hx25"W

WITH 2-1/2" MIN. EMBEDMENT.
3/8" CONCRETE WEDGE ANCHOR

(MIN 2 PER SLEEOER)

CANT STRIP

TAPER HEAD FINISH SCREW (TYP. 4)

ROOFING (SAD)

4X BLOCKING

BACKDRAFT DAMPER

GREENHECK ROOF EXHAUST FAN

#10 SHT MTL SCREW @ 10" O.C.

ROOFING OVER (SAD)

ALUM-A-TEN BAFFLE
SOUND CURB WITH

2 PER SIDE MIN.

GREENHECK MODEL ATS

TYP. CURB MOUNTING DETAIL

SEE PLANS FOR SIZE

GRILLE

EXHAUST DUCT,

CEILING SAD

ROOF SHEATHING

OR JOIST (S.S.D.)
2x BLOCKING (MIN.)

SINGLE PIECE
PRE-FAB METAL CURB

#14 x 3-1/2" WOOD SCREW &
WASHER. PRE-DRILL TO 75%
OF SHANK DIAMETER, MIN. 4
PER SIDE.
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SCALE:
SCALE:

SCALE:

A DUCT SUPPORT DETAIL
NONE B WOOD FRAME CONNECTION DETAIL

NONE

C SEISMIC CONNECTIONS TO WOOD FRAMING
NONE

DUCT SUPPORT NOTES:

A. ALL STRAPS, RODS, TRAPEZE ANGLES AND TRAPEZE CHANNELS SHALL BE SIZED AND INSTALLED IN
ACCORDANCE WITH THE LATEST SMACNA REQUIREMENTS.

B. ALL BOLTS, NUTS, SCREWS AND OTHER FASTENING DEVICES SHALL BE LOAD-RATED AND SHALL
MEET ALL CODE REQUIREMENTS AND SAFETY FACTORS WHICH APPLY.

C. WIRE, USED IN LIEU OF STRAPS AND RODS, IS NOT ALLOWED .

D. WHERE APPLICABLE, INSTALL INSULATION AFTER INSTALLING DUCT HANGERS.

E. SUPPORTS SHALL BE PLACED AT 8'-0" ON CENTER (MAX) AND AT ALL CHANGES IN DIRECTION.

F. LATERAL BRACING REQUIRED ON DUCTS WITH CROSS-SECTIONAL AREA LARGER THAN 6 SQ FT.

G. SEISMIC BRACING IS NOT REQUIRED AT HVAC DUCTS THAT ARE 6 FT SQ OR LESS IN CROSS-SECTIONAL
AREA, OR WEIGH 10 LB/FT OR LESS.

H. SUPPORTS SHALL BE PLACED AT 8'-0" ON CENTER (MAX) AND AT ALL CHANGES IN DIRECTION.

I. SEISMIC BRACING IS NOT REQUIRED AT HVAC DUCTS SUPPORTED BY HANGERS THAT ARE 12" OR LESS
IN LENGTH FROM THE DUCT SUPPORT POINT TO THE SUPPORTING STRUCTURE. HVAC DUCTS SUPPORTED
WITH ROD HANGERS WITH DIAMETER GREATER THAN 3/8 INCH SHALL BE EQUIPPED WITH SWIVELS TO
PREVENT INELASTIC BENDING IN THE ROD.

J. HVAC DUCTS ARE FREE TO SWING AT 45° IN ANY HORIZONTAL DIRECTION WITHOUT COLLIDING WITH THE
STRUCTURE, ARCHITECTURAL ITEMS OR OTHER MECHANICAL, PLUMBING OR ELECTRICAL ITEMS.

8'-0"

6'-0"

3'-0"

3 x 3 x 1/4

2 x 2 x 3/16

1-1/2 x 1-1/2 x 1/8

TABLE-1

HEAVY:  645 LBS PER TRAPEZE, OR MORE: 1/2"� ALL-THREAD TO STEEL

NOT HEAVY:  LESS THAN 645 LBS PER TRAPEZE: 3/8"� ALL-THREAD TO CONC DECK

TRAPEZE LOAD & SUPPORT CONDITIONS:

2-1/2" & 3" PIPE

2" & SMALLER PIPE

(INCHES)

3/8"

1/2"

ROD SIZES
MINIMUM

(INCHES)
PIPE DIAMETER

4" PIPE5/8"

ANGLE (INCHES) MAX LENGTH
(INCHES)

1" MIN.

LATERAL & LONGITUDINAL BRACING @
20'-0" OC OR WHERE REQUIRED, SEE
APPROPRIATE SEISMIC CONNECTION
DETAIL

RECTANGULAR GSM DUCT
3/8" ALL-THREAD ROD (TYPICAL)

"B-LINE" ANGLE CLIP (TYP.)

2" x 2" x 1/4" ANGLE

DOUBLE JAM NUTS & WASHERS (TYPICAL)

NUTS & WASHERS (TYP.)

RECTANGULAR GALVANIZED
SHEETMETAL DUCT

3/8" ALL-THREAD ROD
(TYPICAL)

NUTS & WASHERS
(TYPICAL)

2" x 2" x 1/4" ANGLE

DOUBLE JAM NUTS &
WASHERS (TYPICAL)

ROD STIFFENER WHERE ANGLE
BRACE OCCURS (TYP.)12" MAX TO BOTTOM OF

ROOF STRUCT
RECTANGULAR GALV.
SHTMTL DUCT LATERAL BRACE, SEE

APPROPRIATE BRACE
CONN
DETAIL

12" MAX TO BOTTOM OF
ROOF STRUCT

DUCT WITH 2" WIDE
GALV GSM STRAP

3/8" ALL-THREAD ROD

NUTS & WASHERS

RECTANGULAR GALV.
SHTMTL DUCT

22 GAx2" WIDE GALV
SHEETMETAL STRAP

SPIRAL SHTMTL DUCT

RECTANGULAR
GALVANIZED
SHEETMETAL DUCT

22 GAx2" WIDE GALV
SHEETMETAL STRAP

#10 SHEETMETAL
SCREW

22 GA x 2" WIDE GALVANIZED
SHEETMETAL STRAP

SPIRAL DUCT

DOUBLE JAM NUTS & WASHERS

SEE APPROPRIATE
HANGER CONN DETAIL

SEE APPROPRIATE
HANGER CONN DETAIL

RECTANGULAR DUCT (EXPOSED/CONCEALED)
(WITH CROSS-SECTIONAL AREA LARGER THAN 6 SQFT)

ROUND DUCT (EXPOSED/CONCEALED)
(WITH CROSS-SECTIONAL AREA LARGER THAN 6 SQFT)

RECTANGULAR DUCT (EXPOSED/CONCEALED)
(WITH CROSS-SECTIONAL AREA SMALLER THAN 6 SQFT)

ROUND DUCT (EXPOSED/CONCEALED)
(WITH CROSS-SECTIONAL AREA SMALLER THAN 6 SQFT)

SEE APPROPRIATE
HANGER CONN DETAIL

SEE APPROPRIATE
HANGER CONN DETAIL

WOOD FRAME CONNECTION

JOIST OR BLOCKING

PLYWOOD SHEATHING

DOUBLE JAM NUTS

ALL-THREAD ROD

HEX NUTS

& WASHER

2 x 2 x 10 GA ANGLE

CHANGE OF DIRECTION
2" LONG @ 8' O.C. & ALL

SEE
APPROPRIATE
HANGER DETAIL

3/8" THRU-BOLT W/
NUT & LOCK
WASHER

CL

B
-

C
-

C
-

B
-

C
-

B
-

C
-

B
-

C
-

EQ

EQ

FILLER S.S.D

5/8"Ø MACHINE BOLT,
LOCK WASHER & NUT.

SECTION AA

TYP FRAMING (SSD)

FINISH (SAD)

4x BLK'G. SEE SECT A-A FOR
CONNECTIONS TO I-JOIST

2"x2"x3/8"x2" LONG
ANGLE IRON BRACKET

1/2"Ø MIN MACHINE BOLT, LOCK WASHER
& NUT, (5/8" AT ROD STIFFNER, TYP)

DOUBLE JAM NUTS &
WASHER (TYPICAL)

LOCK NUT & WASHER
(TYPICAL)

#14x2" WOOD SCREW
(TYPICAL 2)

6" MIN

1-1/2" MAX

22 GA, 2" WIDE GALV
SHEETMETAL STRAP

SECTION BB

B

B

EQ

EQ
VERTICAL, DIAGONAL OR
LONGITUDINAL BRACING,
SEE TABLE-1, A/M411

5/8" MACHINE BOLT

1-1/2"
MAX

ALL-THREAD ROD SIZE
PER M-011

4x6 FIT TIGHT W/
A34 @ CTR LINE EA
SIDE @ EA END.

EQ

EQ

FINISH (SAD)

EQ

EQ

10d @ 6" O.C.
EDGE NAILING

TYP FRAMING (SSD)

ROD STIFFENER

FILLER S.S.D

EQ

EQ

DIAGONAL BRACING PARALLEL W/ I-JOIST DIAGONAL BRACING PERPENDICULAR W/ I-JOIST

VERTICAL, DIAGONAL OR
LONGITUDINAL BRACING,
SEE TABLE-1, A/M411

WEB STIFFNER (SSD,
FOR CONNECTION TO
WEB (TYP)

4x6 FIT TIGHT W/ A34
@ CTR LINE EA
SIDE, @ EA END.

A

A

10d @ 6" O.C.
EDGE NAILING

VERTICAL HANGER CONNECTION TO BLK'G OR I-JOIST

3-1-2"

A
-

A
-

A
-

A
-

A
-

A
-
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LC

AFF

BFF

DN

DWG
(E)

NIC
NTS

SAD
SCD
SED

SSD
TYP
UMC

UNO UNLESS NOTED OTHERWISE

UNIFORM MECHANICAL CODE
TYPICAL
SEE STRUCTURAL DRAWINGS

SEE ELECTRICAL DRAWINGS
SEE CIVIL DRAWINGS
SEE ARCHITECTURAL DRAWINGS

NOT TO SCALE
NOT IN CONTRACT

EXISTING
DRAWING

DOWN

BELOW FINISHED FLOOR

ABOVE FINISHED FLOOR

NEW(N)
INDIRECT WASTEIW

VENTV

POINT OF CONNECTION

POINT OF DEMOLITION

CENTER LINE

ABOVE FINISHED GRADEAFG

VTR VENT THROUGH ROOF

UNIFORM PLUMBING CODEUPC

SEE MECHANICAL DRAWINGSSMD

IE INVERT ELEVATION
FLOOR CLEANOUTFCO

CAST IRONCI

DISHWASHERDW

DRAIN, WASTE, AND VENTDMV
COTG CLEANOUT TO GRADE

WALL CLEANOUTWCO

SANITARY WASTE ABOVE GROUND
SANITARY WASTE BELOW GROUND
VENT PIPE

DOMESTIC HOT WATER PIPE
DOMESTIC COLD WATER PIPE

PROCESS WASTE PIPE

NATURAL GAS PIPE

STORM DRAIN PIPE

HOT WATER RETURN PIPE

GLOBE VALVE
BALL VALVE

CHECK VALVE
BUTTERFLY VALVE

FILTERED WATER

GATE VALVE

RAIN WATER LEADER

TEMPERED HOT WATER PIPE

SS
SS

CW
V

SD

PW

HWR
HW

GV

BV

110°

RWL

G

BFV
CV

SD

PW

110°

G
FW

RWL

TV
PRV PRESSURE REDUCING VALVE

TEMPERING VALVE

GAS COCK OR STOP
BALANCING VALVE

STRAINER
UNION
PRESSURE GAUGE AND COCK

THERMOMETER
PUMP

CLEANOUTCO
WCO WALL CLEANOUT

FLOOR CLEANOUTFCO
COTG CLEANOUT TO GRADE

PRESSURE GUAGE WELL ONLY (PETE'S PLUG)
HOSE BIBBHB
PIPE UP
PIPE DOWN
BRANCH TOP CONNECTION
BRANCH BOTTOM CONNECTION
BRANCH SIDE CONNECTION
CAP ON END OF PIPE
CONCENTRIC REDUCER
ECCENTRIC REDUCER
VALVE IN RISER

(E) EXISTING PLUMBING AND PIPING SHOWN LIGHT
(N) NEW PLUMBING AND PIPING SHOWN HEAVY

SYMBOL ABBREVIATION DESCRIPTION

FW

VAC

O2

CA

N2
N20

O2

VAC

CA

N2
N20

COMPRESSED AIR

VACUUM LINE

NITROUS OXIDE

OXYGEN

NITROGEN

OAOA OIL FREE AREA

INDIRECT WASTEID ID

RELIEF VALVE DISCHARGE

LIQUID PROPANE GASLPG

RVD

LPG

RVD

CDCD CONDENSATE DRAIN

P

DETAIL / DRAWING NUMBER
SHEET NUMBER

EQUIPMENT NUMBER
EQUIPMENT TYPE

X-XX FIXTURE TYPE/NUMBER

X
X

X
X-X

SA SHOCK ABSORBER

ACCESS PANELAP

PLUMBING LEGEND
PLUMBING PIPE MATERIALS:
A. THE FOLLOWING APPLICATIONS ARE FOR INSIDE, BELOW & ABOVE THE BUILDING SLAB AND
ENDING AT A POINT 5--0" OUTSIDE THE  PERIMETER BUILDING WALLS.

1. DOMESTIC WATER DISTRIBUTION PIPING BELOW GROUND: ALL INTERIOR DOMESTIC WATER
PIPING SHALL BE "K" HARD DRAWN COPPER TUBING (SIL-FOS 2, FOS-DLO 7 OR OTHER SILVER
BRAZING MATERIAL). THIS IS REQUIRED FOR WATER SERVICE LINE FROM THE SHUT-OFF VALVE IN
THE BUILDING TO A POINT 5 FEET OUTSIDE THE BUILDING.

2. DOMESTIC WATER DISTRIBUTION PIPING ABOVE GROUND: HARD COPPER TUBEM TYPE L.

3.SOIL, WASTE, AND VENT PIPING BELOW GROUND: SCHEDULE 40 POLY VINYL CHLORIDE (PVC)
PLASTIC DWV PIPE.

4.SOIL, WASTE, AND VENT PIPING ABOVE GROUND: HUBLESS CAST-IRON SOIL PIPE OR POLY VINYL
CHLORIDE (PVC) PLASTIC DWV PIPE.

5.NOTE: PVC PIPING IS NOT PERMITTED IN AIR-HANDLING CEILING SPACES, USE ONLY CAST-IRON
OR DUCTILE IRON PIPE IN THESE LOCATIONS.

B. THE FOLLOWING APPLICATIONS ARE FOR ONLY  FROM 5;-0" OUTSIDE THE BUILDING TO THE
UTILITY POINT OF CONNECTION (POC)

UNDERGROUND DOMESTIC WATER SERVICE PIPING FROM A POINT 5 FEET OUTSIDE THE BUILDING
TO THE POC.

1. 3/4"-1 1/4" SCHEDULE 40 PVC PIPE WITH SOLVENT-WELDED JOINTS.

2. 1 1/2"-3", SDR-21, PVC PIPE (ASIM D2241) CLASS 200, BELL AND SPIGOT WITH RUBBER GASKETED
JOINTS.

3. 3/4"-3", TYPE "K" HARD DRAWN COPPER TUBBING (SIL-FOS 2, FOS-FLO 7 OR OTHER SILVER BRAZING
MATERIAL)

4. 4" AND LARGER, SDR-18 PVC PIPE (AWWA C-900) CLASS 150 BELL AND SPIGOT WITH RUBBER
GASKETED JOINTS.

UNDERGROUND SANITARY SEWE SERVICE PIPING FROM A POINT 5 FEET OUTSIDE THE BUILDING TO
THE POC.

1. POLYVINYL CHLORIDE (PVC) SEWER PIPE SHALL CONFORM TO ASTM D3034 (SDR-35)

2.CAST IRON OR DUCTILE IRON PIPE SHALL CONFORM TO USASI #A-21 CLASS 50.

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH
THE FORCES AND DISPLACEMENTS PRESCRIBED IN ASCE 7-10 SECTION 13.3 AS DEFINED IN ASCE 7-10
SECTION 13.6.8, 13.6.7, 13.6.5.6, AND 2016 CBC, SECTIONS 1616A.1.24, 1616A.1.25, AND 1616A.1.26.

THE METHOD OF SHOWING BRACING AND ATTACHMENTS TO THE STRUCTURE FOR THE IDENTIFIED
DISTRIBUTION SYSTEMS ARE AS NOTED BELOW. WHEN BRACING AND ATTACHMENTS ARE BASED ON
PRE APPROVED INSTALLATION GUIDE (e.g. SMACNA OR OSHPD OPM), COPIES OF THE BRACING
SYSTEM INSTALLATION GUIDE OR MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE
START OF AND DURING THE HANGING AND BRACING OF THE DISTRIBUTION SYSTEM. THE STRUCTURAL
ENGINEER OF RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE TO SUPPORT THE HANGER
AND BRACE LOADS.

FOR THOSE ELEMENTS THAT DO NOT REQUIRE DETAILS ON THE APPROVED DRAWINGS, THE
INSTALLATION SHALL BE SUBJECT TO THE APPROVAL OF THE DESIGN PROFESSIONAL IN GENERAL
RESPONSIBLE CHARGE OR STRUCTURAL ENGINEER DELEGATED RESPONSIBILITY AND THE DSA
DISTRICT STRUCTURAL ENGINEER. THE PROJECT INSPECTOR WILL VERIFY THAT ALL COMPONENTS
AND EQUIPMENT HAVE BEEN ANCHORED IN ACCORDANCE WITH ABOVE REQUIREMENTS.

COMPONENTS WEIGHING LESS THAN 400 POUNDS AND HAVE A CENTER OF MASS LOCATED 4
FEET OR LESS ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT DIRECTLY SUPPORT THE
COMPONENT.

COMPONENTS WEIGHING LESS THAN 20 POUNDS, OR IN THE CASE OF DISTRIBUTED
SYSTEMS, LESS THAN 5 POUNDS PER FOOT, WHICH ARE SUSPENDED FROM A ROOF OR
FLOOR OR HUNG FROM A WALL.

THE FOLLOWING MECHANICAL AND ELECTRICAL COMPONENTS SHALL BE POSITIVELY ATTACHED TO THE
STRUCTURE, BUT THE ATTACHMENT NEED NOT BE DETAILED ON THE PLANS. THESE COMPONENTS SHALL
HAVE FLEXIBLE CONNECTIONS PROVIDED BETWEEN THE COMPONENT AND ASSOCIATED DUCTWORK,
PIPING, AND CONDUIT.

ALL PERMANENT EQUIPMENT AND COMPONENTS.

TEMPORARY OR MOVABLE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G. HARD
WIRED) TO THE BUILDING UTILITY SERVICES SUCH AS ELECTRICITY, GAS OR WATER.

MOVABLE EQUIPMENT WHICH IS STATIONED IN ONE PLACE FOR MORE THAN 8 HOURS
AND HEAVIER THAN 400 POUNDS ARE REQUIRED TO BE ANCHORED WITH TEMPORARY
ATTACHMENTS.

ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND
INSTALLED PER THE DETAILS ON THE DSA APPROVED CONSTRUCTION DOCUMENTS. WHERE NO
DETAIL IS INDICATED, THE FOLLOWING COMPONENTS SHALL BE ANCHORED OR BRACED TO MEET
THE FORCE AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE 2016 CBC, SECTIONS
1616A.1.18 THROUGH 1616A.1.26 AND ASCE 7-10 CHAPTER 13, 26, AND 30.

MEP COMPONENT ANCHORAGE NOTE:

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEM BRACING NOTE:

1.

2.

3.

A.

B.

LIST OF APPLICABLE CODES AND STANDARDS:
TITLE 24, PART 2: 2016 CALIFORNIA BUILDING CODE (VOLUMES 1 & 2)
TITLE 24, PART 3: 2016 CALIFORNIA ELECTRICAL CODE
TITLE 24, PART 4: 2016 CALIFORNIA MECHANICAL CODE
TITLE 24, PART 5: 2016 CALIFORNIA PLUMBING CODE
TITLE 24, PART 6: 2016 CALIFORNIA ENERGY CODE
TITLE 24, PART 9: 2016 CALIFORNIA FIRE CODE
TITLE 24, PART 12: 2016 CALIFORNIA REFERENCED STANDARDS CODE

MECHANICAL/PLUMBING/DUCTS

M PP D -OPTION 1:

M PP D -OPTION 2:

M PP D -OPTION 3:

DETAILED ON THE APPROVED DRAWINGS WITH PROJECT
SPECIFIC NOTES AND DETAILS.
SHALL COMPLY WITH THE OSHPD PRE-APPROVAL
(OPM #) # 0043-13
SHALL COMPLY WITH THE SMACNA SEISMIC RESTRAINT

MANUAL, OSHPD EDITION (2009), INCLUDING ANY ADDENDA. FASTENERS AND OTHER ATTACHMENTS NOT
SPECIFICALLY IN THE SMACNA SEISMIC RESTRAINT MANUAL, OSHPD EDITION, ARE DETAILED ON THE
APPROVED DRAWINGS WITH PROJECT SPECIFIC NOTES AND DETAILS. THE DETAILS SHALL ACCOUNT
APPLICABLE SEISMIC HAZARD LEVEL ____ AND CONNECTIONS LEVEL ____ FOR THE PROJECT AND
CONDITIONS.
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P1.1

PLUMBING
SCHEDULES &

LEGENDS

MQ

PLUMBING FIXTURE SCHEDULE

MARK W V CW HW REMARKS
P-1A 4" 1 1/2" 1" TANK TYPE WATER CLOSET
P-1B 4" 1 1/2" 1" TANK TYPE WATER CLOSET (ADA) SEE ARCH FOR MOUNTING HIGHT
P-2A 2" 1 1/2" 3/4" 3/4" LAVATORY WITH FAUCET ADA
P-3A 2" 2" 1" WALL MOUNTED URINAL ADA (S.A.D.FOR MOUNTING HEIGHT)
P-4A 2" 2" 3/4" 3/4" FLOOR MOUNTED JANITOR SINK
P-6A 2" 1 1/2" 3/4" 0" HIGH LOW WATER DRINKING STATION. WITH BOTTLE FILLER
FD-1 2" 1 1/2" FLOOR DRAIN
HB-1 3/4" HOSE BIBB

CW FIXTURES AND VALVES SHALL BE AB1953 COMPLIANT.

BLDG 'PLUMBING' SHEET LIST
P1.1 PLUMBING SCHEDULES & LEGENDS
P2.1 PLUMBING FIRST FLOOR OVERALL PLAN
P3.1 PLUMBING ENLARGEMENT
P4.1 PLUMBING DETAILS

ELECTRIC WATER HEATER SCHEDULE

MARK MANUF. MODEL TYPE
STORAGE
CAPACITY

RECOVER
Y @ 60F°

RISE

ELECTRICAL
OPER.

WEIGHT LOCATIONV-Ø-HZ
No.

Elements WATTS
EWH 1 A.O. SMITH DEL 40 TANK 40 gal 41 460-3-60 2 6,000 W 349.00 lb
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1 1/2"ø G

1 1/2"ø G

(E) 2" DCW(E) 2" DCW
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P4.1
F

TYPGAS CONNECTION

3

3

2

1

4

EGR

S T A T E O F C A L I F ORNIA

EE
NI

GN
ELANOISSEFORPDERETSI

R

L

No. M31600
Exp. 12-31-18

CEM
INAH CAL

IS

C
RH

OT
J EDPHER

CORE

All designs, arrangements and plans indicated or represented by this
drawing are owned by, and the property of, Ellenberger Architecture, and
were created, evolved and developed for use on, and in conjunction with,
the specified project. None of such designs, arrangements or plans shall
be used by, or disclosed to any person, firm or corporation, other than the
owner of the specified project, for any purpose whatsoever without the
written permission of Ellenberger Architecture.

CCopyright     2018

8-15-2018

17-3059

DEDICATED
ICE FACILITY

CONSTRUCTION
DOCUMENTS

DRAWING STATUS

DateBy

REVISIONS

Symbol

Scale

Job Number

Date Drawn

Description

SHEET NUMBER

Drawn By

CONSULTANT

8450 ENTERPRISE WAY
OAKLAND, CA 94621

INITAL PLAN REVIEW SUBMITTAL

FOR THE

 1/8" = 1'-0"

C:
\U

se
rs

\m
qu

ev
ed

o\
Do

cu
m

en
ts

\1
80

43
 S

F 
Ba

y 
Cu

rli
ng

 C
lu

b 
RV

T1
5_

m
qu

ev
ed

o.
rv

t
8/

29
/2

01
8 

11
:2

8:
39

 A
M

P2.1

PLUMBING
FIRST FLOOR

OVERALL PLAN

MQ

SCALE:  1/8" = 1'-0"
1 PLUMBING WASTE & VENT FLOOR PLAN

GENERAL NOTES
1.  FOR PLUMBING GENERAL NOTES, LEGENDS, AND SYMBOLS, REFER

TO SHEET P1.1

2. PLUMBING CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THE PLUMBING WORK WITH  OTHER TRADES. MAKE
ANY OFFSETS AS REQUIRED TO AVOID CONFLICT WITH PIPING, LIGHT
FIXTURES, SKYLIGHTS, BEAMS, STRUTURAL SUPPORTS,
DUCTWORK ETC.

3. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS
PRIOR TO PROCEEDING WITH INSTALLATION. NOTIFY
ARCHITECT/ENGINEER OF ANY EXISTING CONDITIONS WHICH
CONFLICT WITH INFORMATION PROVIDED IN CONSTRUCTION
DOCUMENTS.

4. PROVIDE ACCESS PANEL WHERE REQUIRED FOR SERVICING
PLUMBING ACCESSORIES SUCH AS SHUTOFF VALVE, TRAP PRIMER,
WATER HAMMER ARRESTER, ETC.

5. PROVIDE WALL CLEANOUTS FOR SINKS AND URINALS AS
REQUIRED.

6. FOR PLUMBING FIXTURE MOUNTING HEIGHTS AND LOCATIONS,
REFER TO THE ARCHITECTURAL DRAWINGS.

7. FOR ACCESSIBLE WATER CLOSETS, LOCATE VALVE HANDLE ON THE
ACCESSIBLE SIDE PER ACCESSIBLE REQUIREMENTS.

8. FOR ACCESSIBLE LAVATORIES, PROVIDE OFFSET DRAIN AND
LAVGUARD2 PROTECTIVE COVER. PROVIDE HOT WATER ONLY AT
STAFF LAVATORIES.

8. CONTRACTOR SHALL COORDINATE ALL PLUMBING FIXTURE TYPES
PRIOR TO ORDERING FIXTURES, SEE ARCHITECTURAL PLANS.

9. ALL BRACING OF PIPING SHALL BE INSTALLED IN ACCORDANCE
WITH SMACNA SEISMIC, HAZARD LEVEL 'A'.

10. WHERE BRACING DETAILS ARE NOT SHOWN ON THE DRAWING OR
IN THE GUIDELINES, THE FIELD INSTALLATION SHALL BE SUBJECT TO
THE APPROVAL OF THE ARCHITECT, MECHANICAL ENGINEER AND
FIELD INSPECTOR OF THE GOVERNING AUTHORITY.

11. SUPPORT AND BRACING OF ALL PIPING AND DUCTWORK SHALL BE
IN ACCORDANCE WITH THE SMACNA "GUIDELINES FOR SEISMIC
RESTRAINTS OF MECHANICAL SYSTEMS AND PLUMBING PIPING
SYSTEMS" OR NO.R-003 THE "SUPERSTRUT SEISMIC RESTRAINT
SYSTEM" FOR PIPING ONLY.

12. ALL UNDERGROUND AND BELOW SLAB PIPING SHALL BE INSTALLED
NO LESS THAN MINIMUM BURIAL DEPTH PER CODE. ALL PIPING
THROUGH SLAB, BURIED OR UNDER NEATH FOUNDATION

KEYNOTES
SANITARY SEWER TO POC @5-0" OUTSIDE BUILDING.
CONTRACTOR TO ESTABLISH I.E. IN FIELD & COORDINATE WITH (N)
SS LATERAL (TYP 2 PLACES)

1

2 P.O.C. TO (E) DCW ABOVE CEILING.

3 DRAIN 3/4" CD TO DIRT, TURN DN AT DISCHARGE.

4 P.O.C. TO (E) GAS ABOVE CEILING.
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P-6A
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SCALE:  1/4" = 1'-0"
1 PLUMBING WASTE & VENT FLOOR PLAN - ENLARGEMENT

SCALE:  1/4" = 1'-0"
2 PLUMBING WATER & GAS FLOOR PLAN - ENLARGEMENT

GENERAL NOTES
1.  FOR PLUMBING GENERAL NOTES, LEGENDS, AND SYMBOLS, REFER

TO SHEET P1.1

2. PLUMBING CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING THE PLUMBING WORK WITH  OTHER TRADES. MAKE
ANY OFFSETS AS REQUIRED TO AVOID CONFLICT WITH PIPING, LIGHT
FIXTURES, SKYLIGHTS, BEAMS, STRUTURAL SUPPORTS,
DUCTWORK ETC.

3. CONTRACTOR SHALL FIELD VERIFY ALL EXISTING CONDITIONS
PRIOR TO PROCEEDING WITH INSTALLATION. NOTIFY
ARCHITECT/ENGINEER OF ANY EXISTING CONDITIONS WHICH
CONFLICT WITH INFORMATION PROVIDED IN CONSTRUCTION
DOCUMENTS.

4. PROVIDE ACCESS PANEL WHERE REQUIRED FOR SERVICING
PLUMBING ACCESSORIES SUCH AS SHUTOFF VALVE, TRAP PRIMER,
WATER HAMMER ARRESTER, ETC.

5. PROVIDE WALL CLEANOUTS FOR SINKS AND URINALS AS
REQUIRED.

6. FOR PLUMBING FIXTURE MOUNTING HEIGHTS AND LOCATIONS,
REFER TO THE ARCHITECTURAL DRAWINGS.

7. FOR ACCESSIBLE WATER CLOSETS, LOCATE VALVE HANDLE ON THE
ACCESSIBLE SIDE PER ACCESSIBLE REQUIREMENTS.

8. FOR ACCESSIBLE LAVATORIES, PROVIDE OFFSET DRAIN AND
LAVGUARD2 PROTECTIVE COVER. PROVIDE HOT WATER ONLY AT
STAFF LAVATORIES.

8. CONTRACTOR SHALL COORDINATE ALL PLUMBING FIXTURE TYPES
PRIOR TO ORDERING FIXTURES, SEE ARCHITECTURAL PLANS.

9. ALL BRACING OF PIPING SHALL BE INSTALLED IN ACCORDANCE
WITH SMACNA SEISMIC, HAZARD LEVEL 'A'.

10. WHERE BRACING DETAILS ARE NOT SHOWN ON THE DRAWING OR
IN THE GUIDELINES, THE FIELD INSTALLATION SHALL BE SUBJECT TO
THE APPROVAL OF THE ARCHITECT, MECHANICAL ENGINEER AND
FIELD INSPECTOR OF THE GOVERNING AUTHORITY.

11. SUPPORT AND BRACING OF ALL PIPING AND DUCTWORK SHALL BE
IN ACCORDANCE WITH THE SMACNA "GUIDELINES FOR SEISMIC
RESTRAINTS OF MECHANICAL SYSTEMS AND PLUMBING PIPING
SYSTEMS" OR NO.R-003 THE "SUPERSTRUT SEISMIC RESTRAINT
SYSTEM" FOR PIPING ONLY.

12. ALL UNDERGROUND AND BELOW SLAB PIPING SHALL BE INSTALLED
NO LESS THAN MINIMUM BURIAL DEPTH PER CODE. ALL PIPING
THROUGH SLAB, BURIED OR UNDER NEATH FOUNDATION

KEYNOTES
SANITARY SEWER TO POC AT (E) SS BELOW GRADE.1

CONNECT TO (E) VENT UP THRU ROOF.2

3/4" DCW DOWN IN WALL TO HOSE BIBB AND TRAP PRIMER BG.
PROVIDE SOV AND ACCESS PANEL.

3

4 P.O.C. TO (E) DCW ABOVE CEILING.

5 PROVIDE NEW COMPOUND ANGLE STOP AND LINE TO EWH.
PLUMB HW TO SINK.
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CP
1

DHWR

120V.

DRAIN PLUG

EQUIPMENT (SMD)

UNIT STATIC
PRESSURE x 1.5"

DRAIN SIZE = FULL
CONNECTION SIZE
AT COIL

VENT

EQUIPMENT DRAIN PAN6"

4"

PITCH DOWN
TOWARD
DRAIN @ 1/4"
PER FT.

2" MIN
4" PREFERRED

BUT NOT LESS THAN
FULL SIZE EQUIPMENT
CONNECTION.

AGA APPROVED STAINLESS
STEEL FLEX CONNECTION
TO EQUIPMENT

GAS LINE, SEE
PLAN FOR SIZE

AGA APPROVED
BALL VALVE

FURNACE

UNION
FULL HEIGHT
DIRT LEG

A WALL MOUNTED ELECTRIC WATER HEATER
NONE C CONDENSATE DRAIN PIPING DETAIL

NONE

F GAS CONNECTION TO EQUIPMENT DETAIL
NONE

E TYPICAL PIPE HANGER DETAILS
NONE

EWH

1"

DCW

DHW

-

1"

P-TRAP

AMTROL ST-12 EXPANSION
TANK
DIELECTRIC UNION
(TYPICAL)
UNION (TYP.)

PRESSURE TEMPERATURE
RELIEF VALVE

GATE VALVE (TYPICAL)

THERMOMETER (TYP)

BELL & GOSSETT AQS
THERMOSTAT. SET @ 105°

PRESSURE GAUGE,
(TYPICAL)

DISCONNECT SWITCH

2 1/2" DEEP, 24 GA. GALV.
SHEET METAL DRAIN PAN.
HEM EDGE 1/2"

3/4"DCW/DHW WATER
SUPPLY THRU WALL TO
JANITORIAL SINK

DRAIN VALVE WITH HOSE
BIBB CONNECTION

FULL SIZE T & PRV DRAIN
CONT. DN TO DRAIN
INDIRECTLY INTO SERVICE
SINK WITH 1" AIR GAP

3/4" THICK PLYWOOD
PLATFORM UNDER ENTIRE
WATER HEATER & FASTED
TO BRACKET

3/4" DRAIN FROM DRAIN
PAN. TO DRAIN INDIRECTLY
INTO SERVICE SINK MIN. 1"
AIR GAP.

STORAGE-TYPE, ELECTRIC
WATER HEATER. DISTANCE
FROM WALL TO WATER
HEATER PER CURRENT
U.P.C. 9" MIN CLEARANCE
TO CEILING (MAX. 400 LBS)

B-LINE B-22 STRUT
FASTENED TO 3 STUDS
WITH (2) #10 SMS AT EA.
STUD

WATTS E-100 SEISMIC
RESTRAINT T&B SYSTEM
FASTENED TO STRUTS
WITH 1/2" BOLTS (TYP)

WATTS WM-26 HEAVY DUTY
WALL MOUNT SYSTEM
FASTENED TO STRUTS
WITH 1/2" BOLTS

METAL STUD BEHIND
GYP-BD WALL @16" O.C
(TYP)

FLOOR

4 
FT

 O
R

LE
SS

12"

PIPE

6"

24
" M

IN
.

6"

12
"

REPAIR ASPHALT PAVING
OR CONCRETE TO MATCH
EXISTING

BACK FILL IN 6" LAYERS.
EACH LAYER TAMPED TO
95% MAX. DRY DENSITY
PER ASTM D-1557-64T

WARNING TAP,
6" WIDE MINIMUM

UNDISTURBED
EARTH
CLEAN SAND 6"
ABOVE & BELOW
PIPE

#12 SOLID COPPER TRACER
WIRE ALONG ALL NONMETALLIC
PIPING. ATTACH TO PIPE W/
"TY-WRAP" @ "TY-WRAP 8'-0" O.C.

6" CLEAR ALL
AROUND

9"

2" MIN

1'-6"

2

1

FOOTING

FOOTING

6" MIN

4" MIN

1'-6"

PLACE CONCRETE FILL AROUND
SLEEVES BEFORE POURING
FOOTING PADS. FILL SHALL BE
SAME WIDTH AS FOOTING AND
FULL PLACE CONCRETE FILL.

POUR JOINT

NO PIPE SHALL PASS
THROUGH THE FOOTING
PAD

PROVIDE METAL SLEEVES WITH
I.D. 2"GREATER THAN THE O.D.
OF THE PIPE.

LOCATE PIPE TRENCH SO
THAT FOOTING WILL NOT
BE UNDERMINED.

REFERENCE: TITLE 24,
1809A.14

DRAIN LINE SHALL BE
SIZED AS FOLLOWS:

 0-20 TONS ------- Ø 3/4"
 24-40 TONS ------- Ø 1"
 41-90 TONS ------- Ø 1 1/4"

 ROOF STRUCTURE (SAD)

NEOPRENE COUNTER FLASHING

STAINLESS STEEL BAND

24 GA GSM FLASHING  ROOFING (SAD)

VENT STACK

SLEEVE ROOF CONSTRUCTION
AS REQUIRED

PIPE CLAMP SECURED TO
BLOCKING WITH  (2) 1-1/2"
LONG WOOD SCREWS

2x BLOCKING, PER STRUCT
S.S.D

VENT CAP

WOOD FRAME CONNECTION

JOIST OR BLOCKING

PLYWOOD SHEATHING

DOUBLE JAM NUTS

ALL-THREAD ROD

HEX NUTS

& WASHER

2 x 2 x 10 GA ANGLE

CHANGE OF DIRECTION
2" LONG @ 8' O.C. & ALL

SEE
APPROPRIATE
HANGER DETAIL

3/8" THRU-BOLT W/
NUT & LOCK
WASHER

CL

8'-0"

6'-0"

3'-0"

3 x 3 x 1/4

2 x 2 x 3/16

1-1/2 x 1-1/2 x 1/8

TABLE-1

HEAVY:  645 LBS PER TRAPEZE, OR MORE: 1/2"� ALL-THREAD TO STEEL

NOT HEAVY:  LESS THAN 645 LBS PER TRAPEZE: 3/8"� ALL-THREAD TO CONC DECK

TRAPEZE LOAD & SUPPORT CONDITIONS:

2-1/2" & 3" PIPE

2" & SMALLER PIPE

(INCHES)

3/8"

1/2"

ROD SIZES
MINIMUM

(INCHES)
PIPE DIAMETER

4" PIPE5/8"

ANGLE
(INCHES)

MAX LENGTH
(INCHES)

8'-0"

6'-0"

3'-0"

MAX LENGTH

3 x 3 x 1/4

2 x 2 x 3/16

1-1/2 x 1-1/2 x 1/8

ANGLE (INCHES)

TABLE-1

2

1 MAX SLOPE

NOTES:

SIDES), TYPICAL

PIPE (SEE PLANS
FOR SIZES)

HEX NUTS (BOTH

PIPE INSULATION
(WHERE SPECIFIED)

2-1/2" & 3" PIPE

2" & SMALLER PIPE

(INCHES)

3/8"

1/2"

ROD SIZES
MINIMUM

(INCHES)
PIPE DIAMETER

4" PIPE5/8"

FOR HANGER CONNECTION:
REFER TO DETAILS C, D. F,
G, H, J SHEET P5.2
FOR BRACING CONNECTION:
SEE SHEET M-012

FOR HANGER
CONNECTION: REFER TO
DETAILS B, C. D, F, H, J
SHEET P-010

"B-LINE" ALL-THREAD
 ROD, 1/2" MINIMUM
WHERE BRACING
OCCURS

1. PIPE SUPPORT SPACING PER SPEC 23 05 00 SECTION 3.9C ON SHEETS P-010
2. SEE PLANS FOR PIPE SIZES.
3. PROVIDE ROD STIFFENER @ ALL-THREAD WHERE DIAGONAL BRACE OCCURS.
4. BRACING NOT REQUIRED FOR FUEL PIPES LESS THAN 1" I.D. AND ALL OTHER PIPES LESS THAN 2-1/2".
5.  BRACING NOT REQUIRED FOR PIPING SUSPENDED BY INDIVIDUAL HANGERS 12" OR LESS IN LENGTH.
6. MAX BRACE LENGTH PER TABLE-1.
7. LATERAL AND LONGITUDINAL BRACING SHALL BE INSTALLED AT INTERVALS OF 30 TO 40 FEET ON PIPE RUNS.

1"x1"x1/8" ANGLE
BRACE PER OPA-0349
(TYPICAL)

MASON INDUSTRIES
SEISMIC ROD CLAMP W/ 31"
MAX SPACING, PER
OPA-0349
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SECTION 26 00 00 - ELECTRICAL WORK

PART 1  - GENERAL

1.01     CONDITIONS:

A. The Requirements of General Conditions and Special Conditions apply to Work of this

Section as if fully repeated herein.

1.02     WORK INCLUDED:

A. Provide a complete working installation with all material and equipment as shown and

specified.

B. Wiring Methods: Provide the following wiring methods:

1. Concealed Dry Interior Locations: Use only building wire, Type THHN/THWN-2

insulation, in raceway, metal clad cable.

2. Exposed Dry Interior Locations: Use only building wire, Type THHN/THWN-2 insulation,

in raceway, metal clad cable.

3. Above Accessible Ceilings: Use only building wire, Type THHN/THWN-2 insulation, in

raceway, metal clad cable.

4. Wet or Damp Interior Locations: Use only building wire, Type THHN/THWN-2 insulation,

in raceway.

5. Exterior Locations: Use only building wire, Type XHHW-2 insulation, in raceway.

6. Underground Locations: Use only building wire, Type THHN/THWN-2 insulation, in

raceway.

C. Make electrical connections for equipment furnished as part of Work of other Sections.

D. Include sealing and fireproofing of conduits and cables.

E. Electrical products are anchored and fastened to building elements and finishes as follows:

1. Concrete Structural Elements:  Provide expansion anchors and powder actuated

anchors.

2. Steel Structural Elements:  Provide beam clamps and spring steel clips.

3. Concrete Surfaces:  Provide expansion anchors.

4. Solid Masonry Walls:  Provide expansion anchors.

5. Sheet Metal:  Provide sheet metal screws.

6. Wood Elements:  Provide wood screws.

F. Electrical components are identified as follows:

1. Nameplate for each electrical distribution and control equipment enclosure.

2. Label for identification of receptacles, light switches, and control device stations.

3. Wire marker for each conductor at panel boards' gutters, pull boxes, outlet and junction

boxes, and each load connection.

4. Permanent ink felt tip marker on cover indicating panel and circuit for junction boxes

located above suspended ceilings and below ceilings in non-public areas.

1.03     QUALITY ASSURANCE:

A. Requirements of Regulatory Agencies:

1. Nothing in the Contract Documents shall be construed to permit Work not conforming to

applicable codes, laws, ordinances, rules or regulations.

2. All installed or connected equipment shall be labeled or certified for its use by a

nationally recognized testing laboratory.

3. All materials and equipment shall be installed in accordance with manufacturer's

recommendations and in accordance with the National Electrical Contractors

Association (NECA) Standard of Installation.

1.04     SUBMITTALS:

A. General:

1. Submit shop drawings and supplemental data for all materials and equipment specified

in this Division.

1.05     SITE EXAMINATION AND CONDITIONS:

A. Examine site; verify dimensions and locations against Drawings and become informed of all

conditions under which Work is to be done before submitting proposals.

1.06     GUARANTEE:

A. Provide one year guarantee. Repair or replace as may be necessary any defective work,

material or part with no increase in Contract Sum including repair or replacement of other

Work, furnishing, equipment or premises caused by such repair or replacement of defective

work.

PART 2 - PRODUCTS

2.01 DESIGN REQUIREMENTS

A. Minimum Raceway Size:

1. 3/4 inch.

2. 1 inch outside foundation line.

2.02 Building Wire:

A. Product Description: Single conductor insulated wire.

B. Conductor: Copper THHN/THWN except as noted.

C. Insulation Voltage Rating: 600 volts.

D. Insulation Temperature Rating: 90 degrees C.

E. Insulation Material: Thermoplastic.

2.03 ARMORED CABLE

A. Conductor: Copper.

B. Insulation Voltage Rating: 600 volts.

C. Insulation Temperature Rating: 90 degrees C.

D. Insulation Material: Thermoplastic.

E. Copper green grounding conductor.

F. Armor Material: Steel.

G. Armor Design: Galvanized Steel Interlocked (Green Striped).

2.04 METAL CLAD CABLE

A. Conductor: Copper.

B. Insulation Voltage Rating: 600 volts.

C. Insulation Temperature Rating: 90 degrees C.

D. Insulation Material: Thermoplastic.

E. Full-sized equipment grounding/bonding conductor.

F. Armor Material: Steel.

G. Armor Design: Green Steel Interlocked Armor.

H. Jacket: None.

2.05 Wiring Connectors:

A. Bolted pressure connectors:  Cast bronze compression bolts designed for parallel taps, tees,

crosses or end-to-end connections.

B. Insulated spring wire connectors:  Multi-part construction incorporating a steel spring

enclosed with a color coded outer thermoplastic shell.

C. Compression type termination lugs:  Tin plated copper high-compression type lugs for

installation with hand or hydraulically operated crimping tools and dies.  Provide 2-hole lugs

for size #4/0 AWG and larger wire where terminated to bus bars.

2.06 METAL CONDUIT

A. Rigid Steel Conduit: ANSI C80.1.

B. Intermediate Metal Conduit (IMC): Rigid steel.

C. Fittings and Conduit Bodies: NEMA FB 1; Material to match conduit. All steel fittings.

2.07 FLEXIBLE METAL CONDUIT:

A. Product Description:  Interlocked steel construction.

B. Fittings:  NEMA FB 1.

2.08 LIQUIDTIGHT FLEXIBLE METAL CONDUIT:

A. Product Description:  Interlocked steel construction with PVC jacket.

B. Fittings:  NEMA FB 1.

2.09 ELECTRICAL METALLIC TUBING:

A. Product Description:  ANSI C80.3; galvanized tubing.

B. Fittings:  NEMA FB 1; steel set screw type.

2.10 NONMETALLIC CONDUIT

A. Product Description: NEMA TC 2; Schedule 40 PVC for normal power and 80 PVC for

emergency power.

B. Fittings and Conduit Bodies: NEMA TC 3.

2.11 OUTLET BOXES

A. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.

1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported;

furnish 1/2 inch male fixture studs where required.

2. Concrete Ceiling Boxes: Concrete type.

B. Nonmetallic Outlet Boxes: NEMA OS 2.

C. Cast Boxes: NEMA FB 1, Type FD, aluminum. Furnish gasketed cover by box manufacturer.

2.12 WALL SWITCHES AND PLATES:

A. Product Description: NEMA WD 1, Specification Grade, AC only general-use snap switch.

B. Body and Handle: White plastic with toggle handle.

C. Ratings:

1. Voltage: 120-277 volts, AC.

2. Current: 20 amperes.

D. Wall Plates shall be Stainless Steel.

2.13 RECEPTACLES AND PLATES:

A. Product Description: NEMA WD 1, Specification grade general use receptacle.

B. Device Body: White plastic.

C. Configuration: NEMA WD 6.

D. Convenience Receptacle: Type 5-20.

E. GFCI Receptacle: Convenience receptacle with integral ground fault circuit interrupter to

meet regulatory requirements.

2.14 ENCLOSED SWITCHES:

A. Product Description: NEMA KS 1, Type HD enclosed load interrupter knife switch.  Handle

lockable in OFF position.

B. Fuse clips:  Designed to accommodate NEMA FU1, Class R and J fuses.

C. Enclosure:  NEMA KS 1, as required to meet conditions.  Fabricate enclosure from steel

finished with manufacturer's standard gray enamel.

1. Interior Dry Locations:  Type 1.

2. Exterior Locations:  Type 3R.

2.15 BRANCH CIRCUIT PANELBOARDS:

A. Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit

panelboard.

B. Minimum fully rated short circuit rating: As indicated on drawing.

C. Materials:

1. Panelboard Bus: Copper, current carrying components, ratings as indicated on

Drawings. Furnish copper ground bus in each panelboard.

2. Molded Case Circuit Breakers: UL 489, bolt-on type thermal magnetic trip circuit

breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits,

Type HACR for air conditioning equipment circuits, Class A ground fault interrupter

circuit breakers as indicated on Drawings. Provide UL class 760 arc-fault interrupter

circuit breakers as indicated on Drawings. Do not use tandem circuit breakers.

3. Enclosure: NEMA PB 1, Type 1 or Type 3R for outdoor applications.

4. Cabinet Box: 6 inches deep and 20 inches wide.

5. Cabinet Front: Flush or Surface cabinet front with concealed trim clamps, concealed

hinge, metal directory frame, and flush lock keyed alike.

6. Finish in manufacturer's standard gray enamel.

2.16 Switchboard:

A. Switchboard:  Shall conform to latest applicable requirements of IEEE, NEMA, UL.

Switchboard shall be dead front, dead rear, safety type, with full height copper buses,

insulated neutral and ground bus, NEMA-3R enclosure. Do not use cabling inside

switchboard as substitute for bus bar conductors. Distribution protective devices shall be

removable from front, and shall be group mounted with line and load connections accessible.

Set board on housekeeping reinforced concrete pad, minimum three inches (3") above

finished grade. Anchor board to concrete pad to resist seismic forces. Each feeder and

branch circuit breaker shall be identified with engraved laminated phenolic plate. Letters

shall be white with black background.

2.17 INTERIOR LUMINAIRES:

A. Product Description: Complete interior luminaire assemblies, with features, options, and

accessories as scheduled.

2.18 FLASH PROTECTION

A. Electrical equipment including switchboards, panelboards, disconnect switches, etc. which

are likely to require examination, adjustment or servicing while energized shall be field

marked to warn of potential electric arch flash hazards per CEC Article 110.16.  Marking

shall be a pre-printed label which references NFPA 70E.

2.19 NAMEPLATES

A. Product Description: Laminated three-layer plastic with engraved letters on contrasting

background color.

B. Letter Size:

1. 1/4 inch high letters for identifying individual equipment and loads.

2. 1/2 inch high letters for identifying grouped equipment and loads.

C. Minimum nameplate thickness: 1/8 inch.

2.20 LABELS

A. Labels: Thermal transfer laminated adhesive tape with 1/8 inch black letters on clear tape

cartridge.

PART 3 - EXECUTION

3.01 GENERAL:

A. Manufacturer's Directions:  Follow manufacturer's directions where manufacturers of articles

used furnish directions covering points not specified or shown.

B. All Work shall be done in orderly, workmanlike manner and present neat appearing

installation when completed.

C. Provide metal backing plates, anchor plates, and similar items that are required for

anchorage for the Work of this Section; securely weld or bolt to metal framing.  Wood

blocking or backing will not be permitted in combination with metal framing.

D. Equipment:  Accurately set and level, neatly place support and anchor properly.  Anchorage

shall conform to the requirements of California Building Code.  No allowance will be made

for negligence to foresee means of placing, installing or supporting equipment in position.

3.02 INSTALLATION - RECEPTACLES AND SWITCHES

A. Install devices plumb and level.

B. Install switches with OFF position down.

C. Install wall dimmers to achieve full rating specified and indicated after derating for ganging

as instructed by manufacturer.

D. Do not share neutral conductor on load side of dimmers.

E. Install receptacles with grounding pole on top.

F. Connect wiring device grounding terminal to outlet box with bonding jumper and branch

circuit equipment grounding conductor.

G. Install wall plates on flush mounted switches, receptacles, and blank outlets.

H. Install decorative plates on switch, receptacle, and blank outlets in finished areas.

I. Identify receptacle and light switch cover plate with panel and branch circuit number, (for

example G-3), with thermal transfer laminated adhesive tape with 1/8 inch black letters on

clear tape cartridge.

J. Connect wiring devices by wrapping solid conductor around screw terminal. Install stranded

conductor for branch circuits 10 AWG and smaller. When stranded conductors are used in

lieu of solid, use crimp on fork terminals for device terminations. Do not place bare stranded

conductors directly under device screws.

K. Use jumbo size plates for outlets installed in masonry walls.

L. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above

accessible ceilings, and on surface mounted outlets.

3.03 INSTALLATION - ENCLOSED SWITCHES

A. Install enclosed switches where indicated.

B. Install enclosed switches plumb.

C. Height: 5 feet to operating handle.

D. Install fuses for fusible disconnect switches.

E. Install engraved plastic nameplates. Engrave nameplates with the equipment served and the

panel and circuit number supplying the switch.

F. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size

installed.

3.04 Installation: Nameplate

A. Install nameplate parallel to equipment lines.

B. Install nameplate for each electrical distribution and control equipment enclosure with

corrosive-resistant mechanical fasteners, or adhesive.

C. Install nameplates for each control panel and major control components located outside

panel with corrosive-resistant mechanical fasteners, or adhesive.

D. Secure nameplate to equipment front using screws.

E. Secure nameplate to inside surface of door on recessed panelboard in finished locations.
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F. Install nameplates for the following:

1. Switchboards.

2. Switchgear.

3. Motor Control Centers.

4. Distribution Panelboards

5. Panelboards.

6. Transformers.

7. Service Disconnects.

8. Fused and Non-Fused Disconnects.

9. Automatic Transfer Switches.

G. Provide color coded nameplates that present, as applicable, the following information:

1. Equipment or device designation.

2. Amperage, kVA, or horsepower rating where applicable.

3. Voltage or signal system name.

4. Source or power or control.

5. Examples:

a. Boards: CH2A; 1000A; 277/480V, 3-Phase, 4-Wire;.

b. Feeder Power Supply for Panel "XXX" Originates at Panel "XXX".

c. Transformers: T-1; 112.5kVA; 480V to 120/208V, 3-Phase, 4-Wire; Served from

H2A; Load Served L2A.

d. Disconnects and Individual Motor Starters: AHU-1; 25HP; 480V, 3-Phase, 3-Wires;

Served from EHD5.

e. Available Fault Current: XX,XXX Amperes. Date Calculated: XX/XX/XX.

3.05 INSTALLATION - CONDUCTORS

A. Route wire and cable to meet Project conditions.

B. Neatly train and lace wiring inside boxes, equipment, and panelboards.

C. Identify and color code wire and cable under wire color section. Identify each conductor with

its circuit number or other designation indicated.

D. Special Techniques--Building Wire in Raceway:

1. Pull conductors into raceway at same time.

2. Install building wire 4 AWG and larger with pulling equipment.

E. Special Techniques - Cable:

1. Protect exposed cable from damage.

2. Support cables above accessible ceiling, using spring metal clips or metal cable ties to

support cables from structure. Do not rest cable on ceiling panels.

3. Use suitable cable fittings and connectors.

F. Special Techniques - Wiring Connections:

1. Clean conductor surfaces before installing lugs and connectors.

2. Make splices, taps, and terminations to carry full ampacity of conductors with no

perceptible temperature rise.

3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of

insulation rating of conductor.

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and larger.

5. Install solderless pressure connectors with insulating covers for copper conductor

splices and taps, 8 AWG and smaller.

6. Install insulated spring wire connectors with plastic caps for copper conductor splices

and taps, 10 AWG and smaller.

G. Install stranded conductors for branch circuits. Install crimp on fork terminals for device

terminations. Do not place bare stranded conductors directly under screws.

H. Install terminal lugs on ends of 600 volt wires unless lugs are furnished on connected device,

such as circuit breakers.

I. Size lugs in accordance with manufacturer's recommendations terminating wire sizes. Install

2-hole type lugs to connect wires 4 AWG and larger to copper bus bars.

J. For terminal lugs fastened together such as on motors, transformers, and other apparatus,

or when space between studs is small enough that lugs can turn and touch each other,

insulate for dielectric strength of 2-1/2 times normal potential of circuit.

3.06 WIRE COLOR

A. General:

1. For wire sizes 10 AWG and smaller, install wire colors in accordance with the following:

a. Black and red for single phase circuits at 120/240 volts.

b. Black, red, and blue for circuits at 120/208 volts single or three phase.

c. Orange, brown, and yellow for circuits at 277/480 volts single or three phase.

2. For wire sizes 8 AWG and larger, identify wire with colored tape at terminals, splices and

boxes. Colors are as follows:

a. Black and red for single phase circuits at 120/240 volts.

b. Black, red, and blue for circuits at 120/208 volts single or three phase.

c. Orange, brown, and yellow for circuits at 277/480 volts single or three phase.

B. Neutral Conductors: White. When two or more neutrals are located in one conduit,

individually identify each with proper circuit number.

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely

color coded.

D. Feeder Circuit Conductors: Uniquely color code each phase.

E. Ground Conductors:

1. For 6 AWG and smaller: Green.

2. For 4 AWG and larger: Identify with green tape at both ends and visible points including

junction boxes.

3.07 INSTALLATION - RACEWAY:

A. Raceway routing is shown in approximate locations unless dimensioned. Route to complete

wiring system.

B. Arrange raceway supports to prevent misalignment during wiring installation.

C. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers,

clevis hangers, and split hangers.

D. Group related raceway; support using conduit rack. Construct rack using steel channel;

provide space on each for 25 percent additional raceways.

E. Do not support raceway with wire or perforated pipe straps. Remove wire used for temporary

supports

F. Do not attach raceway to ceiling support wires or other piping systems.

G. Construct wireway supports from steel channel.

H. Route exposed raceway parallel and perpendicular to walls.

I. Route raceway installed above accessible ceilings parallel and perpendicular to walls.

J. Route conduit in and under slab from point-to-point.

K. Maintain clearance between raceway and piping for maintenance purposes.

L. Maintain 12 inch clearance between raceway and surfaces with temperatures exceeding 104

degrees F.

M. Cut conduit square using saw or pipe cutter; de-burr cut ends.

N. Bring conduit to shoulder of fittings; fasten securely.

O. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic

conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in

fitting. Allow joint to cure for minimum 20 minutes.

P. Install conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and to

cast boxes.

Q. Install no more than equivalent of three 90 degree bends between boxes. Install conduit

bodies to make sharp changes in direction, as around beams. Install factory elbows for

bends in metal conduit larger than 2 inch size.

R. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.

S. Install fittings to accommodate expansion and deflection where raceway crosses seismic

and expansion joints.

T. Install suitable pull string or cord in each empty raceway except sleeves and nipples.

U. Install suitable caps to protect installed conduit against entrance of dirt and moisture.

V. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to

surfaces; mount plumb and level. Install insulating bushings and inserts at connections to

outlets and corner fittings.

W. Close ends and unused openings in wireway.

3.08 INSTALLATION - BOXES:

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated on

Drawings.

B. Adjust box location up to 10 feet prior to rough-in to accommodate intended purpose.

C. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

D. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from

ceiling access panel or from removable recessed luminaire.

E. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.

Coordinate masonry cutting to achieve neat opening.

F. Do not install flush mounting box back-to-back in walls; install with minimum 6 inches

separation. Install with minimum 24 inches separation in acoustic rated walls.

G. Secure flush mounting box to interior wall and partition studs. Accurately position to allow for

surface finish thickness.

H. Install stamped steel bridges to fasten flush mounting outlet box between studs.

I. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

J. Install adjustable steel channel fasteners for hung ceiling outlet box.

K. Do not fasten boxes to ceiling support wires or other piping systems.

L. Support boxes independently of conduit.

M. Install gang box where more than one device is mounted together. Do not use sectional box.

N. Install gang box with plaster ring for single device outlets.

3.09 INSTALLATION - PANELBOARDS:

A. Install panelboards in accordance with NEMA PB 1.1.

B. Install panelboards plumb.

C. Install recessed panelboards flush with wall finishes.

D. Height: 6 feet to top of panelboard, install panelboards taller than 6 feet with bottom no more

than 4 inches above floor.

E. Install filler plates for unused spaces in panelboards.

F. Provide typed circuit directory for each branch circuit panelboard. Revise directory to reflect

circuiting changes to balance phase loads. Identify each circuit as to its clear, evident and

specific purpose of use.

G. Install engraved plastic nameplates.

H. Install spare conduits out of each recessed panelboard to accessible location above ceiling.

Minimum spare conduits: 5 empty 1 inch. Identify each as SPARE.

3.10 INSTALLATION - TRANSFORMERS:

A. Use flexible conduit, 2 feet minimum length, for connections to transformer case.  Make

conduit connections to side panel of enclosure.

B. Support transformers as follows:

1. Mount wall-mounted transformers using integral flanges or accessory brackets furnished

by the manufacturer.

2. Mount floor-mounted transformers on vibration isolating pads suitable for isolating the

transformer noise from the building structure.

3. Mount trapeze-mounted transformers as indicated.

C. Unless labeled otherwise, ventilated transformers shall have all sides located at least 6

inches away from walls or other obstructions.

3.11 INSTALLATION - LUMINAIRES:

A. Install suspended luminaires using pendants supported from swivel hangers.  Provide

pendant length required to suspend luminaire at indicated height.

B. Support luminaires independent of ceiling framing.

C. Install recessed luminaires using accessories and firestopping materials to meet regulatory

requirements for fire rating.

D. Install clips to secure recessed grid-supported luminaires in place.

3.12 TESTING AND ADJUSTING:

A. Furnish all labor and test equipment required for the Work of this Division.  Testing work is

defined as that work necessary to establish that equipment has been properly assembled,

connected, and checked to verify that intent and purpose of Drawings, manufacturer's

instruction manuals, and directions of Architect have been accomplished in satisfactory

manner.

B. Test each individual circuit at panel with equipment connected for proper operation.

C. Test each individual receptacle device for proper polarity and grounding.

D. Test each ground fault circuit interrupter for proper operation.

END OF SECTION
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