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______________________________________________________________________________ 
Drawings and Specifications for the above noted project and the work covered thereby are herein 
modified as follows, and except as set forth herein, otherwise remain unchanged and in full force 
and effect: 

 
Drawings: 
 

1. Sheet M-600 Mechanical Schedules: 
a. In seismic code block, change Category “C” to Category “D”. 

2. Sheet M-601 Mechanical Details: 
a. Remove the word “SOX” from Detail 5. 

3. Sheet M-602 HVAC Air Flow Diagram 
a. Revised Sequence of Control and sheet layout to accommodate revised sequence. 

4. Sheet M-604 JCI Controls 
a. Relocate visual pressure device location adjacent to door/entrance of the space being 

monitored. 
 
 

Project Manual: 
 

 
 
Substitutions: 
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PIPING SPECIFICATIONS

PIPING SYSTEM

NATURAL GAS (G)

< 3"

SIZE

< 3"

T & C

JOINTS

N/A

N/A

> 3"

SCH. 40 C.S.

MATERIAL INSULATION

SCH. 40 C.S. WELDED N/A

COPPER

6" DIRT LEG SHALL BE INSTALLED AT ALL GAS EQUIPMENT.1.
A GAS REGULATOR SHALL BE INSTALLED AT GAS EQUIPMENT WHERE APPLICABLE.2.
ALL GAS PIPING EXPOSED TO THE ELEMENTS SHALL BE PAINTED WITH "RUSTOLEUM" PAINT.3.

ALL GAS PIPING SHALL BE INSTALLED PER NFPA 54.4.

REFRIGERANT (RL, RS, RG) ALL 1/2" ELASTOMERICTYPE ACR COPPER

ALL ELBOWS TO BE LONG RADIUS.1.
SUCTION TRAPS MAY BE PRE-FORMED OR MADE WITH 45s AND 90s.2.
SUCTION PIPING SHALL BE SLOPED IN DIRECTION OF FLOW.3.
SYSTEM SHALL BE EVACUATED AND CHARGED PRIOR TO START UP.3.

CONDENSATE DRAIN (CD)

< 3"

< 3"

GLUED N/A

> 3"

SCH. 40 PVC

SCH. 40 G.S. T & C

TYPE "M" COPPER

PVC SHALL NOT BE USED IN RETURN AIR PLENUMS.1.

1/2" ELASTOMERIC

1/2" ELASTOMERIC

PROVIDE DRAIN TRAP AT ALL DRAW-THROUGH EQUIPMENT.2.
HORIZONTAL PIPING SHALL BE SLOPED IN DIRECTION OF FLOW.3.
CONDENSATE SHALL NOT DISCHARGE INTO STREET, ALLEY, OR ANY OTHER AREA THAT MAY CAUSE
A NUISANCE.

4.

A SECONDARY DRAIN OR AUXILIARY DRAIN PAN SHALL BE REQUIRED WHERE DAMAGE TO ANY
BUILDING COMPONENTS WILL OCCUR AS A RESULT OF OVERFLOW FROM THE EQUIPMENT DRAIN PAN.

5.

SYMBOLS AND ABBREVIATIONS

CEILING RETURN GRILLE

CEILING SUPPLY DIFFUSER

SURFACE MOUNTED SUPPLY GRILLE
(DOUBLE DEFLECTION)

SURFACE MOUNTED
RETURN/EXHAUST GRILLE

CEILING EXHAUST GRILLE

SURFACE MOUNTED SUPPLY GRILLE
(SINGLE DEFLECTION)

DUCTWORK & FITTINGS

VOLUME DAMPER

RECTANGULAR DUCT

DUCT RISE UP

DUCT DROP DOWN

FLEXIBLE DUCT CONNECTION

VD

24x12

12"∅ ROUND/SPIRAL DUCT

VD

24x12 ROUND SPIN-IN TAP WITH VOLUME
DAMPER

24x12 DUCT REDUCER FITTING

24x12 UP DUCT CHANGE IN ELEVATION
UP

24x12 DN

DUCT CHANGE IN ELEVATION DOWN24x12

RECTANGULAR ELBOW WITH
TURNING VANES

RECTANGULAR TEE WITH TURNING
VANES

24x12 DUCT SQUARE TO ROUND REDUCER
FITTING

AIR DEVICES

HVAC CONTROLS

T THERMOSTAT

S SENSOR

CONTROL WIRING

H HUMIDISTAT

FIRE DAMPER (FD) MOUNTED IN
VERTICAL POSITION (WALL)

FIRE DAMPER (FD) MOUNTED IN
HORIZONTAL POSITION (FLOOR)

FIRE/SMOKE DAMPER (F/SD)

P ROOM PRESSURE SENSOR

CHILLED WATER SUPPLYCHWS
CHILLED WATER RETURNCHWR
CONDENSER WATER SUPPLYCWS

CWR CONDENSER WATER RETURN
HEATING HOT WATER SUPPLYHWS
HEATING HOT WATER RETURNHWR

FLOW DIRECTION
ISOLATION VALVE
CHECK VALVE
BUTTERFLY VALVE

CONTROL VALVE (2-WAY)

CONTROL VALVE (3-WAY)

UNION

CONDENSATE DRAINCD

PRESSURE GAUGE

THERMOMETER

CONCENTRIC REDUCER
ECCENTRIC REDUCER
PIPE RISE
PIPE DROP

CIRCUIT SETTER

STRAINER

CS
15 GPM

BACKFLOW PREVENTER

NATURAL GASG
REFRIGERATION LIQUIDRL
REFRIGERATION SUCTIONRS

PIPING AND FITTINGS

KEYED NOTE

DIFFUSER TAG
CFM

1

EQUIPMENT TYPE
NUMBER

CONNECT TO EXISTING

DETAIL NUMBER

SHEET NUMBER

MISC. SYMBOLS

ABREVIATIONS

ABOVE FINISHED FLOORA.F.F.

MOTORIZED DAMPERM.D.

UP THRU ROOFU.T.R.
MANUAL VOLUME DAMPERV.D.

GENERAL CONTRACTORG.C.

DOWNDN
ELECTRICAL CONTRACTORE.C.

MECHANICAL CONTRACTORM.C.

DUCT MOUNTED SMOKE DETECTOR

BOTTOM OF DUCTB.O.D.

NOT TO SCALEN.T.S.

RISER NUMBER

LOCATION

ROLLA, MO

SUMMER (DB/WB)

95°/78°

WINTER

0°

AREA

ALL

WALL

0.0875

U-VALUE
ROOF

0.0650

U-VALUE
GLASS

0.50

U-VALUE
GLASS

0.55

S.C.
PARTITION

0.25

U-VALUE

AREA/ROOM O.A.
(CFM/PERSON)

O.A.
(CFM/SF)

ZONE AIR
DISTR.
EFFECT.

TOTAL
CFM

COOLING

(°F/RH)

HEATING

(°F/RH)
PEOPLE LIGHTING

(W/SF)
EQUIP.
(W/SF)

SHIPPING 5 0.06 1.0

GENERAL NOTES

48 75 70 0 1.0 0.0

OUTDOOR
CONDITIONS

ENVELOPE
DESIGN

DESIGN AND INSTALLATION IN ACCORDANCE WITH 2021 INTERNATIONAL MECHANICAL AND 2021 INTERNATIONAL
BUILDING CODES.

1.

SEISMIC RESTRAINTS BASED ON SEISMIC DESIGN CATEGORY "D".2.

SMOKE DETECTORS SHALL BE INSTALLED IN RETURN AIR SYSTEMS WITH A DESIGN CAPACITY GREATER THAN
OR EQUAL TO 2,000 CFM, IN THE RETURN AIR DUCT OR PLENUM UPSTREAM OF ANY FILTERS, EXHAUST AIR
CONNECTIONS OR DECONTAMINATION EQUIPMENT AND APPLIANCES.

3.

MATERIALS EXPOSED IN PLENUMS SHALL BE NON COMBUSTIBLE OR HAVE A FLAME SPREAD OF NOT MORE THAN
25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTM E 84.

4.

ALL LINTELS, FRAMING, FURRING, PATCHING, AND PAINTING REQUIRED WILL BE PROVIDED BY THE GENERAL
CONTRACTOR.

5.

THE GENERAL CONTRACTOR SHALL PROVIDE A UNIFORM LEVEL SUPPORT INCLUDING FRAMING FOR ALL ROOF
MOUNTED EQUIPMENT.

6.

ALL POWER WIRING, DISCONNECT SWITCHES, AND MOTOR STARTERS SHALL BE FURNISHED AND INSTALLED BY
ELECTRICAL CONTRACTOR.  ALL AUXILIARY HEATING EQUIPMENT (I.E. ELECTRIC WALL HEATERS) SHALL BE
FURNISHED BY MECHANICAL CONTRACTOR AND INSTALLED BY ELECTRICAL CONTRACTOR.

7.

SMACNA SEALING REQUIREMENTS

DUCT TYPE DUCT PRESSURE
CLASS

SEALING PRESSURE
CLASS

LEAKAGE CLASS

RECTANGULAR

ROUND

RECTANGULAR

ROUND

RECTANGULAR

ROUND

RECTANGULAR

ROUND

4" W.G. AND ABOVE (+OR-)

4" W.G. AND ABOVE (+OR-)

3" W.G. (+OR-)

3" W.G. (+OR-)

2" W.G. (+OR-)

2" W.G. (+OR-)

1" W.G. AND BELOW (+OR-)

1" W.G. AND BELOW (+OR-)

A

A

B

B

C

C

NONE

NONE

24

12

12

6

6

3

NONE

NONE

SEAL CLASS A:  TRAVERSE AND LONGITUDINAL JOINTS AND DUCT WALL PENETRATIONS TO BE
SEALED.

1.

SEAL CLASS B:  TRAVERSE AND LONGITUDINAL JOINTS TO BE SEALED.2.
SEAL CLASS C:  TRAVERSE JOINTS ONLY TO BE SEALED.3.
ALL EXTERIOR DUCT TO BE SEAL CLASS A REGARDLESS OF PRESSURE CLASS.4.
ALL DUCTWORK CARRYING HAZARDOUS FUMES (CLASS 3 OR 4), NOT REQUIRING LIQUID TIGHT
JOINTS AND SEAMS, REGARDLESS OF PRESSURE CLASS SHALL BE SMACNA SEAL CLASS A.

5.

ALL DUCTWORK SERVING COMMERCIAL KITCHEN HOODS, DISHWASHERS, OR WHERE SPECIFIED,
SHALL HAVE WELDED, LIQUID TIGHT JOINTS AND SEAMS.  USE APPROPRIATE GASKETS AND
SEALANTS WHERE WELDING IS NOT POSSIBLE.

6.

INTERNALLY LINED DUCTWORK

DUCT INSULATION LEGEND

EXTERNALLY WRAPPED DUCTWORK

STAINLESS STEEL DUCT

BLACK IRON WELDED KITCHEN HOOD
EXHAUST DUCT

1.01 INSULATION MATERIALS USED SHALL HAVE COMPOSITE (INSULATION, JACKET ORFACING AND
ADHESIVE USED) FIRE AND SMOKE HAZARD RATING AS TESTED BY PROCEDURE ASTM E-84,
NFPA 255, AND UL 723 NOT EXCEEDING FLAME SPREAD OF 25, AND SMOKE DEVELOPED OF 50.

1.02 INSULATION MATERIAL AND THICKNESS SHALL MEET THE REQUIREMENTS OF ASHRAE
STANDARD 90.1-1999

A. INSULATION SHALL BE APPLIED IN STRICT ACCORDANCE WITH INSULATION
MANUFACTURER'S INSTRUCTIONS.

B. REMOVABLE INSULATION SHALL BE USED FOR EQUIPMENT AND PIPING COMPONENTS
THAT REQUIRE ROUTINE SERVICE.

2.01 PIPE INSULATION MATERIALS

A. FIBERGLASS INSULATION:  PROVIDE INSULATION COMPOSED OF INORGANIC GLASS
FIBERS BONDED WITH A THERMOSETTING RESIN.
THE MAXIMUM THERMAL CONDUCTIVITY IN ACCORDANCE ASTM C 335 SHALL BE AS
FOLLOWS:

MAXIMUM
THERMAL

CONDUCTIVITY
(BTU  IN/HR  SQ. FT.  DEG. F)

MEAN
RATING

TEMPERATURE
(DEG. F)

0.34
0.31
0.30
0.28

250
200
150
100

1. PREFORMED PIPE INSULATION:  COMPLY WITH ASTM C 547, TYPE 1 WITH 
FACTORY
APPLIED JACKET.

B. CELLULAR GLASS INSULATION:  PROVIDE INSULATION COMPOSED OF 8.0 PCF,
INCOMBUSTIBLE, INORGANIC, ANNEALED, FOAMED, OR CELLULATED GLASS WITH
HERMETICALLY SEALED CELLS.  COMPLY WITH ASTM 552, TYPE 11, CLASS 2.

C. FLEXIBLE ELASTOMERIC INSULATION:  PROVIDE INSULATION COMPOSED OF CLOSED
CELL, SELF-SEALING, EXPANDED RUBBER MATERIAL.  COMPLY WITH ASTM C 534, TYPE-1
TUBULAR MATERIAL, AND TYPE 11 FOR SHEET MATERIALS.  POLYOLEFIN INSULATION
MATERIALS ARE NOT ACCEPTED.

1. INSULATION SHALL BE JACKETED.  UNLESS OTHERWISE SPECIFIED, JACKETING
MATERIALS FOR FIBERGLASS PIPING INSULATION SHALL BE REINFORCED, ALL
SERVICE, VAPOR RETARDER JACKET WITH SELF-SEALING LAP JOINT SUITABLE 
FOR
DIRECT APPLICATION OF FINISH WITHOUT SURFACE PREPARATIONS.

INSULATION SPECIFICATIONS

FUME HOOD 2" W.G. 304 S.S. N/ALABORATORY EXHAUST

SPECIALTY DUCT LOCATION PRESSURE
CLASS MATERIAL INSULATION

THICKNESS

PROJECT DESIGN CONDITIONSDUCT INSULATION SCHEDULE

DUCT SYSTEM

SUPPLY

LOCATION

DIMENSIONS SHOWN ON PLAN OR FREE SPACE.  ADD INSULATION THICKNESS TO DETERMINE
OVERALL DUCT DIMENSIONS.

1.

ALL LOW PRESSURE SUPPLY FLEXIBLE AIR DUCTS SHALL HAVE FIBERGLASS INSULATION AND
VAPOR BARRIER.

2.

ALL EXHAUST AIR STAINLESS STEEL SHALL BE NON-INSULATED.3.

NO FLEX DUCT4.

FIRE DAMPERS SHALL BE INSTALLED PER SMACNA 15D FIRE DAMPER GUIDE OR APPROVED UL
LISTING.

5.

PROVIDE FLEXIBLE CANVAS CONNECTIONS AT ALL DUCT CONNECTIONS TO VIBRATING
EQUIPMENT.

6.

SUPPLY DUCT INSULATION TO BE FIBERGLASS WITH FOIL FACE AND VAPOR BARRIER.7.

8. LOW PRESSURE AND MEDIUM PRESSURE DUCT: R 6.0 INTERIOR, R 8.0 EXTERIOR.

RETURN

EXHAUST

OUTSIDE AIR

ENVELOPE
OUTSIDE

R 8.0

ATTIC SPACE
CONDITIONED SPACE

PLENUM

CHASE
CAVITY OR

NON- INT. WALL

DUCTED RETURN
CAVITY OR
EXT. WALL

BELOW
GRADE

R 8.0

NONE

NONE

R 8.0

R 8.0

R 8.0

R 8.0

SLAB

R 6.0

NONE

NONE

R 6.0

R 6.0

NONE

NONE

R 6.0

R 6.0

R 6.0

NONE

R 6.0

R 8.0

R 8.0

R 8.0

R 8.0

SILVER

SIL-FOSTYPE ACR COPPER

SOLDER

SOLDER

FLAMMABLE 5 1.0 1.0 565 75 70 0 1.0 0.0

5 1.0 1.0 262 75 70 0 1.0 0.0

5 1.0 1.0 184 75 70 0 1.0 0.0

TRANSFER 5 1.0 1.0 162 75 70 0 1.0 0.0

STORAGE
NUCLEAR
WASTE
POISON
OXIDIZER

HVAC NOTES:

NOTE:   MANUFACTURERS' NAMES ON WHICH THIS SPECIFICATION IS

BASED INDICATE THE MINIMUM QUALITY OF PRODUCT REQUIRED.

SUBSTITUTION MAY BE MADE TO THOSE SPECIFIED IF DEEMED

EQUIVALENT BY THE OWNER'S REPRESENTATIVE. ALL WORK AND

PRODUCTS SHALL MEET THE REQUIREMENTS OF THE

OWNER/LANDLORD AND GOVERNING CODES.

ALL WORK SHALL BE PERFORMED IN CONFORMANCE WITH ALL

APPLICABLE CODES AND THE LANDLORD'S MINIMUM REQUIREMENTS AS

STATED HEREIN OR OTHERWISE INDICATED BY THE OWNER/LANDLORD.

BASIC MECHANICAL REQUIREMENTS:

SHOP DRAWINGS AND PRODUCT INFORMATION WILL BE REQUIRED FOR

ALL EQUIPMENT AND MAJOR MATERIAL ITEMS.  SUBMIT SHOP

DRAWINGS AND PRODUCT INFORMATION FOR ENGINEER'S REVIEW.

BASIC INSTRUCTIONS FOR ROUGH-INS, CUTTING AND PATCHING AND

CONTRACTOR COORDINATION WITH OTHER TRADES FOR INSTALLATION

OF MECHANICAL EQUIPMENT.

MULTIPLE PRODUCTS, TO ALL BE PROVIDED NEW AND BY SAME

MANUFACTURER.

CONTRACTOR WILL PROVIDE COMPLETE O&M MANUALS FOR ALL

EQUIPMENT AND SELECTED MATERIALS PROVIDED.  MANUALS TO

INCLUDE INSTALLATION, OPERATION AND REPAIR MANUALS FOR ALL

EQUIPMENT INSTALLED TO INCLUDE PARTS LISTING, LOCAL SUPPLIERS,

ETC.

CONTRACTOR AND SELECTED SUPPLIERS ARE REQUIRED TO PROVIDE

SITE TRAINING SESSIONS FOR ALL MAJOR EQUIPMENT AND CONTROL

SYSTEMS.

SEE ARCHITECTURAL GENERAL AND SPECIAL CONDITIONS. ALL

CONDITION REQUIREMENTS SHALL APPLY UNLESS OTHERWISE NOTED.

ALL WORK SHALL BE PERFORMED AS INDICATED ON DRAWINGS UNLESS

FIELD CONDITIONS REQUIRE MINOR CHANGES BE MADE. MINOR

CHANGES SHALL BE MADE WITH NO ADDITIONAL COST.

ALL WORK SHALL BE GUARANTEED FOR A PERIOD OF ONE YEAR AFTER

FINAL ACCEPTANCE OF THE WORK BY THE OWNER.

ACTUAL LOCATIONS OF OWNER/LANDLORD'S SERVICES MUST BE FIELD

VERIFIED. CHANGES TO CONFORM TO ACTUAL POINTS OF CONNECTION

SHALL BE MADE AT NO ADDITIONAL COST.

CONTRACTOR SHALL PREPARE AND SUBMIT AS-BUILT DRAWINGS TO

THE OWNER AND THE LANDLORD. AS-BUILT DRAWINGS SHALL INDICATE

THE ACTUAL MANUFACTURER OF THE EQUIPMENT THAT WAS

INSTALLED, THE EXACT LOCATION OF THE EQUIPMENT AND PERTINENT

CAPACITIES FOR HEATING, COOLING, ETC.

EQUIPMENT, FIXTURES, AND ACCESSORIES SHALL NOT BE SUPPORTED

FROM CEILING, SOFFIT, NEUTRAL PIERS, PIPING, DUCTWORK, METAL

ROOF DECK, LATERAL BRACING, BRIDGING OR CONDUIT. ITEMS SHALL

ONLY BE SUPPORTED FROM STRUCTURE WHICH HAS BEEN APPROVED

BY THE OWNER/LANDLORD FOR SUPPORT.

ALL ROOF WORK PENETRATIONS AND REPAIRS SHALL BE TOTALLY

PERFORMED BY ONLY THOSE ROOFING CONTRACTORS APPROVED BY

THE OWNER/LANDLORD. THIS CONTRACTOR SHALL ONLY EMPLOY

ROOFING CONTRACTORS APPROVED BY THE LANDLORD FOR ALL ROOF

WORK REQUIRED BY THE TENANT'S APPROVED DESIGN.

INSTALLATION OF ROOF MOUNTED EQUIPMENT SHALL BE

COORDINATED WITH THE LANDLORD'S DESIGNATED REPRESENTATIVE.

DEFICIENCIES AND NON-CONFORMING ITEMS SHALL BE CORRECTED BY

THE CONTRACTOR. FAILURE TO CORRECT SUCH ITEMS SHALL PERMIT

THE OWNER/LANDLORD TO CORRECT SAME AT A COST TO THE

CONTRACTOR.

THE OWNER SHALL BE RESPONSIBLE FOR SECURING ALL

PERMITS AND INSPECTIONS. 

CONTRACTOR COORDINATES INSPECTION AND SCHEDULING  WITH

THE CPM.

MATERIALS

ALL MATERIALS SHALL BE NEW AND OF RECOGNIZED COMMERCIAL

QUALITY. USED MATERIALS WILL NOT BE PERMITTED.

DUCTWORK

RECTANGULAR DUCTWORK:

ALL DUCTWORK (EXCEPT  FLEXIBLE DUCTWORK) SHALL BE GALV-

ANIZED SHEET METAL,  FABRICATED AND INSTALLED IN STRICT

ACCORDANCE WITH THE  LATEST EDITION OF SMACNA - "HVAC DUCT

CONSTRUCTION  STANDARDS, METAL AND FLEXIBLE".

DUCTWORK 18" WIDTH AND  LARGER SHALL BE CROSSBROKEN OR

RIBBED AND STIFFENED SO  THAT IT WILL NOT "BREATHE", RATTLE,

VIBRATE OR SAG.

ROUND  DUCTWORK:

ALL ROUND SUPPLY, RETURN AND EXHAUST DUCTWORK SHALL BE

SEALED GRIP TITE, IRON GRIP OR EQUAL.

THE CONTRACTOR MAY, AT HIS OPTION, CONVERT ANY OR ALL

RECTANGULAR DUCT WORK TO ROUND PROVIDED THAT THE PROJECT

SPACE LIMITAIONS ARE PROPERLY ADDRESSED AND THAT THE

OVERALL  SYSTEM DESIGN STATIC PRESSURE NOT BE EXCEEDED.

FITTINGS:

UNLESS OTHERWISE NOTED, ALL DUCT AND FITTINGS SHALL BE

CONSTRUCTED PER SMACNA'S DUCT CONSTRUCTION STANDARDS (+10

IN  W.G.) SHOWN IN THE FOLLOWING TABLE:

         DIAMETER    GALVANIZED    GALVANIZED

         (INCHES)    SPIRAL DUCT     FITTINGS

            3 - 14        26            24

          16 - 26        24            22

          28 - 36        22            20

          38 - 50        20            20

FITTINGS:

ALL FITTINGS ENDS SHALL BE CALIBRATED TO MANUFACTURER'S

PUBLISHED DIMENSIONAL TOLERANCE STANDARD AND ASSOCIATED

SPIRAL DUCT.

ALL FITTING ENDS FROM 3" TO 24" DIA.  SHALL HAVE ROLLED OVER

EDGES FOR ADDED STRENGTH AND RIGIDITY.

ALL ELBOWS FROM 3" AND 12" DIA SHALL BE 2 PIECE DIE STAMPED AND

CONTINUOUSLY STITCH WELDED.  ALL ELBOWS 14" DIA AND LARGER

SHALL BE STANDING SEAM GORELOCK CONSTRUCTION AND

INTERNALLY SEALED.

THE RADIUS OF ALL 90°AND 45°ELBOW SHALL BE 1.5 TIMES THE ELBOW

DIAMETER, UNLESS OTHERWISE NOTED ON THE CONTRACT

DOCUMENTS TO BE 1.0 TIMES THE ELBOW DIAMETER.  THE RADIUS OF

ALL 15°,30°AND 60°ELBOWS SHALL BE 1.0 TIMES THE ELBOW DIAMETER.

ALL FITTINGS THAT ARE OF EITHER SPOT WELDED OR BUTTON

PUNCHED   CONSTRUCTION SHALL BE INTERNALLY SEALED.  WHEN
CONTRACT   DOCUMENTS REQUIRE DIVIDED FLOW FITTINGS, ONLY FULL

BODY FITTINGS   WILL BE ACCEPTED.

DAMPER SHALL BE FITTING SIZED TO SLOP INTO  SPIRAL DUCT.

DAMPER SHALL HAVE THE FOLLOWING FEATURES:

    a.  LOCKING QUADRANT WITH BLADE POSITION INDICATOR

    b.  2" SHEET METAL INSULATION STAND-OFF

    c.  INTEGRAL SHAFT/BLADE ASSEMBLY

    d.  SHAFT MOUNTED, LOAD BEARING BUSHINGS

    e.  GASKET SHAFT PENETRATIONS TO MINIMIZE LEAKAGE

SPIRAL DUCT:

SPIRAL DUCT SHALL BE CALIBRATED TO MANUFACTURER'S PUBLISHED

DIMENSIONAL TOLERANCE STANDARD.

ALL SPIRAL DUCT 14" DIA. AND LARGER SHALL BE CORRUGATED FOR

ADDED STRENGTH AND RIGIDITY.

SPIRAL SEAM SLIPPAGE SHALL BE PREVENTED BY MEANS OF A FLAT

SEAM AND A MECHANICALLY FORMED INDENTATION EVENLY SPACED

ALONG  THE SPIRAL SEAM.

FLEXIBLE DUCTWORK

ALL FLEXIBLE DUCTWORK SHALL HAVE AN IMPERVIOUS INNER CORE

WITH WIRE REINFORCEMENT. THE INNER DUCT SHALL BE COVERED

WITH 1.5" THICK FIBERGLASS DUCT INSULATION WITH A POLYETHYLENE

VAPOR-PROOF JACKET. FLEXIBLE DUCT SHALL BE UL-181 LISTED, CLASS

1, AND SHALL MEET ALL APPLICABLE CODES AND THE REQUIREMENTS

OF THE OWNER/LANDLORD.

FITTINGS TO CONNECT THE FLEX DUCT TO THE TRUNK DUCT SHALL BE

OF THE 45° LEAD-IN TYPE PER THE LATEST OF SMACNA STANDARDS

AND SHALL HAVE AN OPPOSED BLADE VOLUME DAMPER,

SQUARE-TO-ROUND TRANSITION AND SHALL HAVE THE SAME FREE

AREA AS THE SPECIFIED FLEX DUCT.

FLEX DUCT SHALL BE THE PRODUCT OF AN ESTABLISHED

MANUFACTURER OF SUCH PRODUCTS AND EQUIVALENT TO

CERTAINTEED MODEL G-25, WIREMOLD WGC, OR PPG GOSSFLEX.

PIPING:

PIPING SUPPORTS PER MSS-69.  ADJUSTABLE CLEVIS-TYPE HANGERS

FOR SINGLE PIPES, TRAPEZE-TYPE FOR MULTIPLE PIPE RUNS.

REQUIRED PIPING, DUCTWORK, AND EQUIPMENT TO BE

SEISMIC-BRACED.
PRE-MANUFACTURED MATERIALS BY B-LINE, MASON INDUSTRIES, LOOS,

GRIPLE, OR APPROVED EQUAL.

PIPING TO HAVE VINYL LABELS IDENTIFYING SYSTEM AND DIRECTION OF

FLOW.  LABELS PLACED EVERY 25 FEET IN EQUIPMENT ROOMS, AT

MAJOR EQUIPMENT, AT WALLS, AND AT ACCESS PANELS.
HEAT PUMP LOOP PIPING TO BE TYPE "L" HARD-DRAWN COPPER CAN BE

SUBSTITUTED FOR 2 INCHES AND SMALLER, WHEN SOLDERED WITH

SILVER-BEARING SOLDER.

VALVES TO BE BRONZE BALL BODY, 1/4-TURN BALL VALVES FOR 2

INCHES AND BELOW.

STRAINERS TO BE CAST IRON BODY, "Y" TYPE WITH STAINLESS STEEL

SCREENS.

INSULATION:

ALL RECTANGULAR SUPPLY AND RETURN AIR DUCTS SHALL BE

INSULATED INTERNALLY UNLESS SPECIFICALLY NOTED OTHERWISE ON

THE DRAWINGS. INTERNAL INSULATION SHALL BE 1" THICK FIBERGLASS

DUCT LINER WITH A K-FACTOR OF .25 AT 75°F MEAN, A DENSITY OF 2.75

LB./C.F., BE SUIT- ABLE FOR UP TO 2500 FPM VELOCITY AND HAVE A

MINIMUM 6.0 INSTALLED R-VALUE.

ALL DUCT DIMENSIONS ON DRAWINGS ARE FREE AREA AND SHALL BE

INCREASED FOR DUCT LINER.

ALL ROUND SUPPLY AIR DUCTWORK (EXCEPT FLEXIBLE DUCTS) SHALL

BE INSULATED EXTERNALLY UNLESS SPECIFICALLY NOTED OTHERWISE

ON THE DRAWINGS. EXTERNAL DUCT INSULATION (DUCT WRAP) SHALL
BE 2" THICK FIBERGLASS DUCT WRAP WITH VINYL OR FSK FACING. DUCT

WRAP SHALL HAVE A K-FACTOR OF .27 AT 75°F MEAN, A DENSITY OF 1.0

LB./C.F AND A MINIMUM 6.0 INSTALLED R-VALUE.

ALL DUCT INSULATION SHALL BE UL LABELED FOR FIRE AND SMOKE

RATINGS WITH A MAXIMUM FLAME SPREAD RATING OF 25 AND A

MAXIMUM SMOKE DEVELOPED RATING OF 50.  DUCT INSULATION SHALL

COMPLY WITH ALL APPLICABLE ASHRAE AND SMACNA STANDARDS..

ALL DUCTWORK EXTERIOR TO THE CONDITIONED SPACE SHALL BE

LINED, WRAPPED OR KOOLDUCT WITH AN EQUIVALENT VALUE OF R 8.0

AS REQUIRED BY THE ENERGY CODE.

DUCT INSULATION SHALL BE EQUAL TO PRODUCTS MANUFACTURED

BY CERTAINTEED AND SHALL BE INSTALLED IN STRICT ACCORDANCE

WITH THE MANUFACTURER'S RECOMMENDATIONS.

EQUIPMENT MOUNTING BE HUNG FROM SLAB ABOVE WITH FLEXIBLE

CONNECTIONS TO DUCT AND PIPING.

ALL PIPING TO BE INSULATED USING RIGID MOLDED, GLASS FIBER

INSULATION CONFORMING TO ASTM C547 WITH "K" VALUE OF 0.24 AT

75EF; ASTM C335.

INSULATION JACKETING TO BE TYPE I, MULTI-PURPOSE, PER ASTM

C921, WHITE KRAFT PAPER REINFORCED WITH GLASS FIBER YARN

AND BONDED TO ALUMINIZED FILM.

MAXIMUM FLAME SPREAD:  ASTM E84; 25.  MAXIMUM SMOKE

DEVELOPED:  ASTM 384; 50.

·CEILING DIFFUSERS SHALL HAVE LOUVERED FACE WITH A FRAME

STYLE COMPATIBLE WITH THE TYPE OF CEILING USED. IN GENERAL,

DIFFUSERS SHALL BE SUITABLE FOR LAY-IN T- BAR CEILING. THE

DIFFUSER FACE SIZE OR FACE PLATE SIZE SHALL BE OF THE SAME

NOMINAL SIZE AS THE CEILING MODULE. DIFFUSERS SHALL HAVE

ANTI-SMUDGE CHARACTERISTICS.

SIDEWALL AND DUCT MOUNTED SUPPLY GRILLES SHALL HAVE A

FRAME SUITABLE FOR SURFACE MOUNTING AND INDIVIDUAL

ADJUSTABLE BLADES ARRANGED ON 3/4" CENTERS TO PROVIDE A

FULLY ADJUSTABLE DOUBLE DEFLECTION AIR FLOW PATTERN. THE

FRONT BLADES SHALL BE PARALLEL TO THE LONG DIMENSION OF

THE GRILLE.

CEILING RETURN AIR GRILLES SHALL HAVE AN EGG-CRATE FACE

WITH A FRAME STYLE SUITABLE FOR LAY-IN T-BAR CEILING OR

SURFACE MOUNTING IN ACOUSTICAL TILE OR DRYWALL CEILING.

SIDEWALL AND DUCT MOUNTED RETURN AIR OR TRANSFER AIR

GRILLES SHALL HAVE A FRAME SUITABLE FOR SURFACE MOUNTING

AND 0° FIXED BLADE DEFLECTION WITH BLADES ARRANGED ON 3/4"

CENTERS. THE GRILLE BLADES SHALL BE PARALLEL TO THE LONG

DIMENSION OF THE GRILLE. AN OPPOSED BLADE VOLUME DAMPER

SHALL BE PROVIDED AT ALL SUPPLY AIR AND DUCTED RETURN AIR

DEVICES. NO DAMPER IS REQUIRED AT NON-DUCTED RETURN OR

TRANSFER AIR GRILLES.

ALL AIR DEVICES SHALL BE FURNISHED IN STANDARD WHITE FINISH

AND SHALL BE PAINTED TO MATCH ADJACENT SURFACES.  SEE

SCHEDULE.

CONTROLS:

CONTROLS FOR SYSTEMS SHALL BE COMPATIBLE WITH EQUIPMENT

INSTALLED, SUPPLIED, OR SPECIFIED IN THESE DRAWINGS.

CONTROLS FOR BUILDING AUTOMATION SYSTEMS SHALL BE

COMPATIBLE WITH INSTALLED EQUIPMENT. FOR SYSTEMS THAT ARE

PROGRAMMABLE, THE INSTALLING CONTRACTOR SHALL

COORDINATE WITH THE OWNER/GC FOR SPECIFIC REQUIREMENTS

FOR OCCUPIED AND UNOCCUPIED SPACES. BAS SYSTEMS SHALL BE

INSTALLED AND PROGRAMMED TO MEET ASHRAE AND ENERGY CODE

STANDARDS.

STAND ALONE SYSTEMS TO BE CONTROLLED BY PROGRAMMABLE

TYPE T-STATS SUCH AS ECOBEE OR NEST AND COORDINATED WITH

OWNER REQUIREMENTS.

TESTING AND BALANCING:

FINAL SYSTEM TESTING AND BALANCING TO BE ACCOMPLISHED BY
OWNERS AABC-CERTIFIED CONTRACTOR. 
INSTALLING MECHANICAL CONTRACTOR TO MANGE, 
COORDINATE, AND ASSSIT TEST AND BALANCE CONTRACTOR 
AS REQUIRED

TESTING TO INCLUDE VERIFICATION OF PROPER OPERATION OF ALL
SYSTEMS, PRESSURE RELATIONSHIPS, AND DESIGN QUANTITIES.

FINAL REPORT TO BE INCLUDED IN O&M MANUALS FOR FUTURE

REFERENCE.

DOAS

LOW PRESSURE 2" W.G. GALVANIZED N/AFLAMMABLE CORROSIVE EXHAUST

POISON OXIDIZER EXHAUST LOW PRESSURE 2" W.G. GALVANIZED N/A

LOW PRESSURE 2" W.G. GALVANIZED N/ANUCLEAR WASTE EXHAUST

LOW PRESSURE 2" W.G. GALVANIZED N/ATRANSFER ROOM EXHAUST
FILL CAPTURE

CONTROLS SHALL BE JOHNSON CONTROLS METASYS

SCALE
SHEET FULL SIZE

CDG PROJECT
PROJ MGR

SITE:

REVISION NO. 

DRAWING NO.

One Campbell Plaza
St. Louis, Missouri, 63139

314.781.7770
314.781.9075

A

B

C

D

E

12345678

12345678

A

B

C

D

E

Revit

PM

2/23/2024 11:26:11 AM

 12"   1'-0"

Autodesk Docs://MO S&T - Dangerous Material Storage/21380-MECH_v22-CPRO.rvt
2

M000

ROLLA, MISSOURI
MISSOURI UNIVERSITY OF SCIENCE AND TECHNOLOGY

21380
GEB

34x22 ANSI D
ROLLA, MISSOURI

MECH SYMBOLS LEGENDS

DANGEROUS MATERIALS STORAGE FACILITY
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T

S

FLAMMABLE
CORROSIVE
STORAGE

100D

TRANSFER ROOM
100D1

POISON OXIDIZER
STORAGE

100C

ELECTRICAL
ROOM
1ME2

WATER SUPPLY
ROOM
1ME1

SHIPPING
RECEIVING

100

NUCLEAR WASTE
100A

STORAGE
100B

EFH-1 EFH-2 EFH-3

2
M100

TRANSFER ROOM
100D1

EXTERIOR WALL

FLOOR SLAB

IN FLOOR HEAT MAT
TYPICAL 3 PLCS.

HEAT MAT APPROXIMATE 3" 
BELOW TOP OF SLAB

SCALE
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M100

ROLLA, MISSOURI
MISSOURI UNIVERSITY OF SCIENCE AND TECHNOLOGY

21380
GEB

34x22 ANSI D
ROLLA, MISSOURI

ELECTRIC RADIANT FLOOR HEAT PLAN

DANGEROUS MATERIALS STORAGE FACILITY

 1/4"   1'-0"1 ELECTRIC RADIANT FLOOR HEATING

REMARKS.
1. UNDER FLOOR RADIANT HEAT  TO BE COORDINATED WITH CONCRETE 
          SLAB POUR.

2. THERMOSLAB BRAND OR EQUAL HEAT MAT.

3. COORDINATE WITH ELECTRICAL CONTRACTOR FOR POWER 
REQUIREMENTS.

NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POB

1

KEYED NOTES

GENERAL NOTES

PROVIDE IN FLOOR ELECTRIC RADIANT HEATING MAT (3) 36" X15' 
WITH IN FLOOR SENSOR TO REMOTE THERMOSTAT. INSTALL 
PER MANUFACTURERS INSTRUCTIONS.

2 PROVIDE WALL MOUNTED RADIANT FLOOR HEAT THERMOSTAT. 
TO BE INSTALLED OUTSIDE OF C1D1 ROOM. COORDINATE FINAL 
LOCATION WITH GC.

2

1

1

3 REMOTE SENSOR TO BE ADHERED TO FLOOR SLAB.

FLOOR HEAT SEQUENCE OF CONTROL

1. WHEN FLOOR HEAT THERMOSTAT IS TURNED TO ON, THE 
SYSTEM SHALL ACTIVATE ALL THREE HEAT MATS 
SIMULTANEOUSLY.

2. THERMOSTAT SHALL ENERGIZE A 4 CIRCUIT LIGHTING 
CONTACTOR COIL SO THAT THE SPACE IS PROVIDED 
EVEN HEATING.

3. THE THERMOSTAT SHALL CYCLE POWER TO HEAT THE SLAB 
          TO MAINTAIN SET POINT ON THERMOSTAT. SLAB 

TEMPERATURE SHALL NOT BE GREATER THAN 85 0 F

 1/2"   1'-0"2 INFLOOR HEAT MAT SECTION

3
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ACP

12"x12"

24"x10" 36"x10"

OAL-1

18
"x
18
"OAL-2

18
"x
18
"

DOAS-1

UH-1

UH-2

2
M101

OAD-2 OAD-1

24"x10"

24"x10"

EF-4

TRANSFER ROOM
100D1

FLAMMABLE
CORROSIVE
STORAGE

100D

POISON OXIDIZER
STORAGE

100C

STORAGE
100B

ELECTRICAL
ROOM
1ME2

WATER SUPPLY
ROOM
1ME1

NUCLEAR WASTE
100A

SHIPPING
RECEIVING

100

EF-1

6"ø

6"
ø

6"ø

12"x12"

EF-2

EF-6

14"x14"

EF-3

12"x12"

8"ø

8"
ø

EF-5

S-1
300 CFM

S-1
300 CFM

S-1
300 CFM

18"ø

26
"x
12
"

26
"x
12
"

18"ø26"x12"

T-1

T-1

T-1 T-2

HUM-1

JCI
CABINET

1-3/8 HUM

S-1
300 CFM

S-1
300 CFM

S-1
300 CFM

S-2
50 CFM

S-2
50 CFM

3
M101

4"x4"

4"x4"

4
M101

NOTE:
ALL EXTERIOR DUCT SHALL BE 
LEAK TESTED PRIOR TO INSULATION WRAP.

NEW SLAB
BY OTHERS

DOAS-1

12
"x
26
"

12"x26"

NEW SUPPLY PLENUM 
FIELD COORDINATE 

ALL EXTERIOR DUCT SHALL 
BE WRAPPED WITH 2" 
CLOSED CELL INSULATION 
R 8.0 WITH UV JACKET.

3'-0" BOX CURB 
ANCHORED 
TO SLAB

3'-0"

SEE DETAIL 1 SHEET M601
FOR ANCHORINGPROVIDE GASKET & 

SEAL START COLLAR
WATER AND AIR TIGHT

PROVIDE WATER RESISTANT CAP
ON DUCT. SEAL TIGHT TO STRUCTURE
COORDINATE WITH GC & ARCHITECT

DOAS & CURB SIDE ADAPTER TO 
BE SUPPLIED BY MANUFACTURER

12
"ø

8"ø

LAB
HOOD

8"
ø

COORDINATE WITH GC 
LAB HOOD BY OSCI

EXHAUST FAN DUCT DROP INTO SPACE.

EF-2 ROOF CURB

PROVIDE DUCT MOUNTED EXHAUST 
GRILLE AT OPENING TO DUCT

EA-1

SCALE
SHEET FULL SIZE
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M101

ROLLA, MISSOURI
MISSOURI UNIVERSITY OF SCIENCE AND TECHNOLOGY

21380
GEB

34x22 ANSI D
ROLLA, MISSOURI

DUCT ROUTING PLAN

DANGEROUS MATERIALS STORAGE FACILITY

 1/4"   1'-0"1 DUCT ROUTING PLAN

1. FLOOR PLAN SHOWN IS FOR REFERENCE ONLY. VERIFY ALL 
FINAL DIMENSIONS WITH GC AND ARCHITECTURAL 
DRAWINGS.

1 EXTERIOR PAD MOUNTED DOAS. UNIT TO SET ON BOX CURB 
WITH SIDE DISCHARGE DUCTING. DUCT TO EXTEND FROM 
UNIT UP EXTERIOR WALL AND THRU PENETRATION. DUCT 
ON EXTERIOR OF BUILDING TO BE ANCHORED TO WALL AND 
WRAPPED WITH R 8.0 INSULATION WITH UV JACKET. SEE 
SECTION CUT THIS SHEET.

KEYED NOTES

2. NEW BUILDING WITH NEW EQUIPMENT, DUCT, AIR DEVICES, 
AND EXHAUST FANS. 

3. SEE SEQUENCE OF CONTROL FOR SYSTEM OPERATION.

2 ROUTE NEW SUPPLY DUCT THRU POISON OXIDIZER TO NEW 
18" DIA. SPIRAL DUCT. SEAL PER SMACNA STANDARD, ALL 
DUCT  WRAPPED WITH R 8.0 AND JACKETED.

3 NEW EXHAUST DUCT. ROUTE DUCT THRU SPACE TO NEW  
ROOF MOUNTED EXHAUST FAN. SEE FAN ANCHOR DETAIL. 
SEAL ALL EXHAUST PER SHEET M000.

4 NEW TRANSFER GRILLES AND TRANSFER DUCT FOR 
AIRFLOW THRU SPACE. DUCT TO TERMINATE 12" A.F.F. SEE 
M400 FOR ISOMETRIC.

5

GENERAL NOTES

1

2

3

3

3

3

4

4 4

4

5

NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POB

 1/2"   1'-0"2 DOAS UNIT ELEVATION

ALL EXTERIOR DUCT TO BE SEALED & PRESSURE TESTED 
TO 2" W.C. AND LEAK TESTED.

6 TEST AND BALANCE OF SYSTEMS CONTRACTOR BY MO S&T. 
MECHANICAL CONTRACTOR TO MANAGE, COORDINATE, AND 
ASSIST.

6

6

666

4. THESE DRAWINGS ARE DIAGRAMMATIC IN NATURE DO NOT 
SCALE FOR REFERENCE ONLY.

7 ELECTRIC STEAM GENERATOR, TRANSFER TUBE, & 
DISTRIBUTION HEADER. PROVIDE DRIP PAN. SEE DETAIL 
M601.

8 GAS PIPE TO UNIT AND CONDENSATE FROM UNIT SHOWN 
ON PLUMBING SET.

7

8

 1/2"   1'-0"3 LAB HOOD DUCT ELEVATION

 1/2"   1'-0"4 EXHAUST FAN DUCT DROP
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EF-4

EF-3

EF-2

EF-1

EF-6

EF-5

22X22 PRE 
FABRICATED 
CURB

22X22 PRE 
FABRICATED 
CURB

22X22 PRE 
FABRICATED 
CURB

22X22 PRE 
FABRICATED 
CURB

16X16 PRE
FABRICATED 
CURB

16X16 PRE
FABRICATED 
CURB

PLASTEC 
FAN

PRE FABRICATED 
22X22 CURB

ROOF DECK

UPBLAST SNORKEL

8'
-6
"

GUY WIRES SEE DETAIL
SHEET M601

SEE DETAIL 8 SHEET M601

SCALE
SHEET FULL SIZE

CDG PROJECT
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M102

ROLLA, MISSOURI
MISSOURI UNIVERSITY OF SCIENCE AND TECHNOLOGY

21380
GEB

34x22 ANSI D
ROLLA, MISSOURI

MECHANICAL ROOF PLAN

DANGEROUS MATERIALS STORAGE FACILITY

 1/4"   1'-0"1 Roof Plan Mechanical

1. FLOOR PLAN SHOWN IS FOR REFERENCE ONLY. VERIFY ALL 
FINAL DIMENSIONS WITH GC AND ARCHITECTURAL DRAWINGS.

1

KEYED NOTES

2. NEW BUILDING WITH NEW EQUIPMENT, DUCT, AIR DEVICES, 
AND EXHAUST FANS. 

3. SEE SEQUENCE OF CONTROL FOR SYSTEM OPERATION.

2

NEW ROOF MOUNTED UPBLAST EXHAUST FAN. PROVIDE 
MANUFACTURE PRE FABRICATED CURB. SEAL PENETRATION 
WEATHER TIGHT. SEE DETAIL 7 SHEET M601 FOR ANCHORING.

GENERAL NOTES

2

1

1

2

2

NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POB

4. VISUAL INSPECTION IS REQUIRED PRIOR TO INSULATION AS 
THIS DUCT IS TO BE SEAL CLASS 4. SEAL PER SMACNA SEALING 
REQUIREMENT M000

NEW PLASTEC EXHAUST FAN. PROVIDE MANUFACTURER PRE 
FABRICATED CURB. SEAL PENETRATION WEATHER TIGHT. SEE 
DETAIL 2 THIS SHEET FOR ANCHORING. 

 1/2"   1'-0"2 PLASTEC FAN SECTION
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DOAS-1

EF-4

LAB
HOOD

26"
x12

"

12
"x
12
"

6"ø
OAL-1

OAL-2

24
"x
10
"

12
"ø

14
"x
14
"

12"x12"

18"ø

S-1
300 CFM

S-1
300 CFM

S-1
300 CFM

8"ø

8"ø

6"
ø

6"
ø

6"
ø

8"
ø

6"ø
6"ø

HUM-1

UH-1

UH-2

EF-3

EF-6
EF-1

EF-5

T-1

T-1

T-1

T-2

JCI
CABINET

EF-2

S-1
300 CFM

S-1
300 CFM

EA-1

EA-2

EA-1

6"ø

4"x4"
4"x4"

S-2
50 CFM

S-2
50 CFM

24
"x
10
"

36
"x
10
"

24
"x
10
"
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MECHANICAL ISOMETRIC

DANGEROUS MATERIALS STORAGE FACILITY

1 Isometric Mechanical (FOR REFERENCE)
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M600

ROLLA, MISSOURI
MISSOURI UNIVERSITY OF SCIENCE AND TECHNOLOGY

21380
GEB

34x22 ANSI D
ROLLA, MISSOURI

MECHANICAL SCHEDULES

DANGEROUS MATERIALS STORAGE FACILITY
NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POB

 12"   1'-0"1 MECHANICAL SCHEDULES
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MIN.
40"

6"MIN

MIN.
18"

8"
MIN.

ROOF CURB

ROOF

VENTED CURB EXTENSION

UPBLAST ROOF
EXHAUSTER

P/2   30"

P/2   72"

P/2   96"

DUCT PERIMETER

P/2   168"

P/2   120"

P/2   192"

MAXIMUM HALF OF

NOT GIVEN

1" X 16 GA.

1" X 16 GA.

1" X 16 GA.

1" X 22 GA.

1" X 18 GA.

PAIR @ 10 FT
SPACING

3" MAXIMUM

1" MINIMUM

1" X 16 GA.

1" X 22 GA.

1" X 20 GA.

1" X 22 GA.

1" X 18 GA.

1" X 16 GA.

PAIR @ 5 FT
SPACING60" MAXIMUM

5__
16" - #10 TECH SCREWS

GALVANIZED HANGER
STRAP (SEE TABLE 
FOR
SIZE AND SPACING)

SECURE WIRE TO BOTTOM
CORD OF BAR JOIST CADDY
MODEL MSS24 OR MSR24
STRAP HANGER CLIPS (200 
LB.
LOAD RATING)

SECURE WIRE TO 
BAR

JOISTS WITH 
MINIMUM

OF 3 LOOPS

ROUND RIGID
DUCTWORK
(MAX. 10"∅)

ROUND RIGID
DUCTWORK
(MAX. 26"∅)

5__
16" - #10 TECH SCREW

1" X 20 GAUGE
GALVANIZED 
STEEL
HANGER STRAP

SECURE STRAP TO BOTTOM
CORD OF BAR JOIST CADDY

MODEL MSS24 OR MSR24 
STRAP

HANGER CLIPS (200 LB LOAD
RATING)

12 GAUGE WIRE

SECURE WIRE WITH
MINIMUM OF 3 

LOOPS

Detail NO.: DU015A

Detail NO.: PI001
Detail NO.: EQ003C

4

RECTANGULAR DUCT HANGER TABLE

 RECTANGULAR DUCT HANGER DETAIL
   SCALE: NO SCALE

6

ROUND DUCT HANGER DETAIL
SCALE: NO SCALE

 EXPOSED DUCT DETAIL
   SCALE: NO SCALE

HANGER STRAP TO SUPPORT
FROM STRUCTURE

EXPOSED SPIRAL 
REFER TO DRAWING
FOR DIAMETER

DUCT 
MOUNTED 
DIFFUSER

45°

5 CONDENSATE DRAIN DETAIL
   SCALE: NO SCALE

NPT DRAIN
CONNECTION

SLOPE DOWN TOWARD
DRAIN 1/4" PER FOOT (MIN.)

SEE PLAN FOR SIZES

RTU

2" MIN.

6" "H"

"H" DIMENSION TO BE MINIMUM OF 3" OR AS
REQUIRED BY SYSTEM PRESSURE.NOTE:

PROVIDE PVC JACKET WITH YELLOW
WARNING TAPE OVER CONDENSATE DRAIN
INSULATION LOCATED IN WALKWAYS OR
OTHER HIGH TRAFFIC AREAS.

CLEAN OUT

DRAIN MAY NOT BE
TERMINATED WITHIN
15'-0" OF OUTSIDE AIR
INTAKE

2  UPBLAST EF DETAIL EF-3,4
   SCALE: NO SCALE

3

HAMMER DRILL
W/CARBIDE BIT &
CLEAN HOLE PER
ANCHOR MFGR'S

SPEC'S

WOOD NAILER

MASTIC TAPE

CAULK WATERTIGHT

EXHAUST FAN BASE

3/8" LAG SCREWS ATTACHING
BRACKET TO ROOFTOP UNIT 
(4
PER SIDE)

ROOF
MEMBRAN
E

3"x3"x1_4" ANGLE FRAME BETWEEN BAR JOISTS.
ANGLE WELDED TO BAR JOISTS AT EACH END
WITH1_4" FILLET WELD.

(IF REQUIRED)

16 GAUGE METAL 
ROOF
CURB

3/8" LAG SCREWS
ATTACHING ROOF

MEMBRANE TO 
ROOF

CURB (5 PER SIDE)

2"X4" WOOD
SPACER 

BETWEEN
METAL DECK AND

BARJOISTS

METAL 
ROOF
DECK

ROOF
INSULATIO
NLEVELING BLOCK

ROOF STRUCTURE

#10 T-1 TECH 
SCREWS

(SEE ATTACHED
CALCULATIONS FOR

QUANTITIES)

WOOD NAILER

1/2"∅ x 3-1/4"EFF.EMBED WEDGE
ANCHORS (HILTI KB-TZ2 OR
SIMILAR), TYP. @ 24"± O.C. 
AROUND
PERIMETER

3'-0" ELEVATED PLATFORM

RTU - 1/2" WEDGE ANCHORS
SCALE: NO SCALE

MIN. 6" CONC. PAD

ADD'L STEEL SPACERS / 
WASHERS
(BEVELED) AS NEEDED

FIELD INSTALLED 
GASKET,

FULL PERIMETER

ROOFTOP UNIT BASE 
&
PEDESTAL

WOOD NAILER

SEAL ALL 
PENETRATIONS
WATERTIGHT WITH
APPROVED SEALANT
#12 TEK SCREWS FASTENING
UNIT BASE THRU CURB @ 
6"O.C.
AROUND PERIMETER

M601
1

#10 TECH SCREW ROOF ANCH.
SCALE: NO SCALE                  EQUIPMENT UNDER 1000LBS

7

4" MIN.

GRADE

M601 M601 M601

M601

M601

M601

NOTE:
MFGR-SUPPLIED GUY WIRES (INSTALLED PER MFGR'S SPEC'S) REDUCE UPLIFTING MOMENT (TENSION) TO VIRTUALLY
NOTHING - EF ANCHORS PRIMARILY RESPONSIBLE FOR BRACING AGAINST SHEAR FORCES

EF
 S
TA

C
K 
- M

IN
. 2
0'
 A
BO

VE
 G
R
AD

E/
R
O
O
F

FL
U
E 
ST

AC
K 
- M

IN
. 1
2'
 A
BO

VE
 G
R
AD

E/
R
O
O
F

GUY
WIRE
(TYP.4)

EHS GALV. GUY WIRE
20'STACK: 3-STRAND 3/8"∅
12'STACK: 3-STRAND 1/4"∅

TURNBUCKLE

ASTM A193 GR.B7
GALV. EYE BOLT

W/SHOULDER THRU
WELDED CAP

20'STACK: 3/4"∅
12'STACK: 1/2"∅

STEEL BASE PLATE
20'STACK: 7x7x5/8
12'STACK: 5x5x1/4

20'STACK:
1/2"LEG
12'STACK:
3/16"LEG

GALV. PIPE
STANCHION

20'STACK: 4"XXS
12'STACK: 2"XS

(4) THRU BOLTS
20'STACK: 1/2"∅ A193 GR.B7
12'STACK: 3/8"∅ A307

PIPE FLASHING

SUPPLEMENTAL STEEL
AS NEEDED

45°TYP.
(30°MIN.)

WIRE ROPE
THIMBLES &
CLIPS (AS
NEEDED)

BOLT-TYPE SHACKLES
(AS NEEDED)

GUY WIRES EF-1,2,5,6
SCALE: NO SCALE                 

8
M601

3'-0" ELEVATED PLATFORM

 HUMIDIFIER DETAIL
   SCALE: NO SCALE

9
M601

ROUTE TO FLOOR DRAIN

BY PLUMBING CONTRACTOR
3/4" DRAINS FROM HUMIDIFIER

BY ELECTRICAL
CONTRACTOR.

AND CONTROL WIRING
POWER TO HUMIDIFIER,
NOTE:

3/4"

HUMIDIFIER
BY M.C.

1/2" DOMESTIC WATER

PLUMBING CONTRACTOR.
AND SHUTOFF VALVE BY
WITH BACKFLOW PREVENTER

SEALED DRIP PAN 
START 6" UPSTREAM 
AND 36" 
DOWNSTREAM OF 
HEADER. DRIP PAN TO 
CAPTURE FUGITIVE 
CONDENSATE.

SLOPE

NEPTRONIC 
HUMIDIFIER TO 
ABSORBSTEAM IN 12" 
OR LESS

1-3/8" HEADER

EXHAUST GRILLE TRANSITION 
FROM SLEEVE TO EXHAUST GRILLE

EA-1
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DOAS
1

EF
3

POISON
OXIDIZER
100C

200 CFM
CONTINUOUS
VENTILATION
1 CFM/SF

TRANSFER
AIR 200CFM

SHIPPING & RECEIVING  100

750 CFM

EF
5

SPACE PRESSURES
TRANSFER
AIR 275CFM

TRANSFER
AIR 600CFM

275 CFM
NUCLEAR
WASTE 100A CONTINUOUS

VENTILATION
1 CFM/SF

EF
4

275 CFM

150 CFM350/510 CFM600/1500 CFM

EF
2

EF
1

SS

EF
6

OAD
2 SOURCE CAPTURE

CONTINUOUS
VENTILATION
1CFM EF

OAD
1

510 CFM

OAL
1

600CFM

1500CFM

OAL
2

NC
NC

FLAMMABLE CORROSIVE 
STORAGE 100D

LEL LEL

SA

200 CFM

NEGATIVE

POSITIVE

HUM
1

BALL IN THE 
WALL (RED)
FOR NEGATIVE 
PRESSURE

TRANSFER 
ROOM 100D1

BALL IN THE 
WALL (RED)
FOR NEGATIVE 
PRESSURE

BALL IN THE 
WALL (RED)
FOR NEGATIVE 
PRESSURE

BALL IN THE 
WALL (RED)
FOR NEGATIVE 
PRESSURE

150 CFM

TRANSFER
AIR 350CFM
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1. HVAC SYSTEMS AIR FLOW DIAGRAM. DO NOT SCALE FOR 
REFERENCE ONLY.

1 BALL IN WALL STATIC PRESSURE INDICATOR 
MFG: AIRFLOW DIRECTION INCORPORATED
MODEL: NEGATIVE BALL IN WALL
SET POINT:  0.01" WC NEGATIVE
WEBSITE: AIRFLOWDIRECTIONS.COM

KEYED NOTES

GENERAL NOTES

2 EXPLOSIVE GAS DETECTOR
MFG: CALIBRATED TECHNOLIGIES INCORPORATED
MODEL: GG-LEL2
WEBSITE: CTIGAS.COM
INTERFACE: JCI CONTROLS
SEE SEQUENCE OF CONTROL FOR OPERATION. 

1

1

1

2

2

•

•

•

•

•

•

•

•

•

•

SEQUENCE OF CONTROL FOR DOAS (DEDICATED OUTDOOR AIR SYSTEM)

OVERVIEW

THE UNIT IS PROVIDED WITH PACKAGED CONTROLS WHICH ARE INTEGRATED TO THE BUILDING AUTOMATION SYSTEM (BAS) VIA BACNET. THE 
BAS SENDS THE DOAS ENABLE SIGNAL, A VENTILATION SETPOINT, AND A DISCHARGE SETPOINT. DOAS IS PROVIDED WITH VARIABLE VOLUME 
SUPPLY FAN, OUTSIDE AIR DAMPER, DX COOLING, HOT GAS REHEAT, AND FILTER (SEE SCHEDULE). ONE DUCT HUMIDIFIER WILL MODULATE TO 
MAINTAIN HUMIDITY IN THE SPACE. THIS UNIT WILL RUN 24/7. 

DISCHARGE AIR TEMPERATURE CONTROL:

COOLING:

SYSTEM SHALL ENABLE COOLING MODE WHEN OUTSIDE TEMPERATURE IS ABOVE 56 °F. THE SYSTEM SHALL COOL VARYING OUTSIDE AIR 
TEMPERATURE DOWN TO 55°F AND SHALL MODULATE HOT GAS REHEAT TO MAINTAIN A 70 °F LEAVING AIR TEMPERATURE. PROGRAMMED FOR A 
2o F DEADBAND BETWEEN COOLING AND HEATING CHANGE OVER.

HEATING:

THE SYSTEM SHALL ENABLE HEATING MODE WHEN OUTSIDE TEMPERATURE IS BELOW 54°F.  THE SYSTEM SHALL ENERGIZE MODULATING GAS 
HEAT TO MAINTAIN A 70 °F LEAVING AIR TEMPERATURE. PROGRAMMED FOR A 2 o F DEADBAND BETWEEN COOLING AND HEATING CHANGE OVER.

DISCHARGE AIRFLOW CONTROL

OUTSIDE AIRFLOW SET POINT:

THE MINIMUM OUTSIDE AIRFLOW SETPOINT SHALL MATCH THE DESIGN MINIMUM OUTSIDE AIR REQUIREMENT TO MAINTAIN 1.0 CFM SF 
VENTILATION RATE. SYSTEM TO BE BALANCED TO CFM INDICATED BY SCHEDULE AND BALANCED BY OWNER CONTRACTOR TO CFM INDICATED. 
VSD IS BASED ON SPACE PRESSURE AND IS ONLY ADJUSTED TO ACCOUNT FOR RAISED SASH HOOD ON/OFF.

SUPPLY FAN CONTROL

THE FAN SHALL RUN AND MAINTAIN AIRFLOW SETPOINT 24/7. 

ZONE HUMIDIFICATION CONTROL:

HUMIDIFIER H-1 SHALL GENERATE STEAM FROM DOMESTIC WATER. THE DISTRIBUTION TUBES SHALL BE IN THE DUCT. HUMIDIFICATION IS 
CONTROLLED BY MODULATING THE HUMIDIFIER OUTPUT VIA JCI BAS BACNET INTEGRATION TO MEET DESIRED ZONE RELATIVE HUMIDITY 
SETPOINT.  

HUMIDIFICATION SETPOINT: 

THE UNIT SHALL MAINTAIN A CONSTANT ZONE SETPOINT OF 30% RELATIVE HUMIDITY. 

SUPPLY AIR HUMIDITY CONTROL:

IF THE SUPPLY AIR HUMIDITY SENSOR DETECTS THAT THE HUMIDITY IS ABOVE 30% RELATIVE HUMIDITY, THE HUMIDIFIER SHALL BE TURNED 
OFF. HUMIDIFIER TO BE LOCKED OUT IN COOLING MODE.

SPACE HUMIDITY CONTROL:

IF THE SPACE AIR HUMIDITY SENSOR DETECTS THAT THE HUMIDITY IS BELOW 25% RELATIVE HUMIDITY, THE HUMIDIFIER SHALL BE ENERGIZED. 
THE HUMIDIFIER SHALL MODULATE ITS OUTPUT TO MAINTAIN THE SPACE HUMIDITY ABOVE 30% RELATIVE HUMIDITY AND PROGRAMMED WITH A 
DEADBAND TO KEEP FROM SHORT CYCLING.

HUMIDIFIER MODULATION:

THE HUMIDIFIER OUTPUT SHALL BE MODULATED BASED ON THE DIFFERENCE BETWEEN THE SPACE AIR HUMIDITY READING AND THE SETPOINT 
OF 30% RELATIVE HUMIDITY. THE MODULATION SHALL BE SUCH THAT AS THE SPACE AIR HUMIDITY APPROACHES 30%, THE OUTPUT OF THE 
HUMIDIFIER IS GRADUALLY REDUCED TO PREVENT OVERSHOOTING THE SETPOINT AND LOCKED OUT DURING COOLING MODE.

•

•

•

•

•

•

•

•

•

•

•

•

ALARMS:

PACKAGED DOAS CONTROLLER FAULT:

FILTRATION PRESSURE DROP MONITORED AND WILL ALARM BMS IF PRESSURE DIFFERENTIAL IS ACHIEVED. CRITICAL ALARMS FROM THE 
PACKAGED CONTROLLER SHALL BE MAPPED TO THE BAS FOR PRE FILTER.

PACKAGED HUMIDITY CONTROLLER FAULT:

ALL ALARMS FROM THE PACKAGED CONTROLLER SHALL BE MAPPED TO THE BAS.

ZONE HUMIDITY:

IF ZONE HUMIDITY DROPS BELOW 25% THE BAS SHALL GENERATE A BAS ALARM.
 
SEQUENCE OF CONTROL FOR CRITICAL EXHAUST FANS (EF-1-EF-2) AND GAS DETECTION SYSTEM SERVING FLAMMABLE CORROSIVE STORAGE 
AREA 100D AND 100D1

OVERVIEW:

FLAMMABLE AND CORROSIVE STORAGE SPACES SHALL BE SERVED BY A CONTINUOUS OPERATION EXHAUST SYSTEM. THE EXHAUST FANS RUN 
CONTINUOUSLY AT MINIMUM SPEED AND INCREASES SPEED IN THE EVENT OF A GAS DETECTION ALARM.  THIS SPACE SHALL HAVE A 
REDUNDANT SYSTEM THAT SHALL BE ON EMERGENCY POWER AND SHALL SENSE THE LEL (LOWER EXPLOSIVE LIMIT) OF THE HYDROCARBONS 
IN THE SPACE.

EXHAUST FANS

EXHAUST FANS EF-1 AND EF-2 OPERATE CONTINUOUSLY AND ARE INTERLOCKED WITH THE DEDICATED OUTDOOR AIR SYSTEM (DOAS). WHEN 
THE DOAS IS ACTIVATED, THE EXHAUST FANS ARE AUTOMATICALLY TURNED ON. THE STATUS OF THE FANS IS MONITORED BY THE JCI BAS 
SYSTEM USING A CURRENT SENSING RELAY. ALARM WILL BE TRIGGERED IF BELT BREAKS OR MOTOR FAIL.  
STANDALONE BALL IN THE WALL DEVICES SHALL CONFIRM SPACE PRESSURIZATION OF NEGATIVE 0.01 ” WC FOR HAZARDOUS SPACES (100D 

AND 100D1)

GAS DETECTION SYSTEM

CONTINUOUS MONITORING:

LEL SENSORS, TWO IN EACH ROOM FOR REDUNDANCY, WILL CONTINUOUSLY MONITOR THE CONCENTRATION OF COMBUSTIBLE GASES IN THE 
AREA. 

ALARM LEVELS: 

THE SYSTEM IS PROGRAMMED WITH PREDEFINED ALARM LEVELS BASED ON THE PERCENTAGE OF THE LEL (LOWER EXPLOSIVE LIMIT). 

LOW ALARM (ACTIVATED AT 25% OF THE LEL): IF 25% LEL IS ACHIEVED THEN PURGE MODE IS ACTIVATED. THE CORRESPONDING EXHAUST FAN 
EF1 OR EF2 SHALL INCREASE SPEED TO 100% AND CORRESPONDING OUTSIDE AIR LOUVER OAL1 OR OAL2 SHALL FULLY OPEN UNTIL SPACE IS 
VENTILATED BELOW 25% LEL CONCENTRATION. JCI BAS WILL SEND EMAIL/TEXT NOTIFICATION TO DESIGNATED PARTY/PERSONNEL . 

DAMPER CONTROL:

THE OUTDOOR AIR LOUVERS (OAL1 AND OAL2) ARE INTERLOCKED WITH THE GAS DETECTION SYSTEM. IN THE EVENT OF AN ALARM, THE 
DAMPERS ARE PROGRAMMED TO AUTOMATICALLY OPEN TO FACILITATE VENTILATION AND DILUTION OF ANY DETECTED GAS. THE JOHNSON 
CONTROLS BUILDING AUTOMATION SYSTEM (JCI BAS) CONTINUOUSLY MONITORS THE POSITION OF THE DAMPERS VIA END SWITCHES. IF THE 
DAMPERS FAIL TO REACH THE CORRECT POSITION UPON ACTIVATION, A SECONDARY ALARM WILL BE TRIGGERED IN THE JCI BAS, EITHER 
ALARM SHALL ALERT THE FACILITY MANAGEMENT TEAM FOR IMMEDIATE ACTION.

SEQUENCE OF CONTROL FOR EXHAUST FANS (EF-3 AND EF-4) SERVING ROOM 100C AND 100A 

EXHAUST FANS EF-3 AND EF-4 OPERATE CONTINUOUSLY AND ARE INTERLOCKED WITH THE DEDICATED OUTDOOR AIR SYSTEM (DOAS). WHEN 
THE DOAS IS ACTIVATED, THE EXHAUST FANS ARE AUTOMATICALLY TURNED ON. THE STATUS OF THE FANS IS MONITORED BY THE JCI BAS 
USING A CURRENT SENSING RELAY. ALARM WILL BE TRIGGERED IF BELT BREAKS OR MOTOR FAIL. 

STANDALONE BALL IN THE WALL DEVICES SHALL CONFIRM SPACE PRESSURIZATION OF NEGATIVE 0.01 ” WC FOR HAZARDOUS SPACES (100C 
AND 100A) 

SEQUENCE OF CONTROL FOR GENERAL EXHAUST FANS (EF-5 AND EF-6) FOR NON-CRITICAL APPLICATION.

EXHAUST FAN 5 & 6 SHALL BE ON A SWITCH AND ONLY MANUALLY OPERATED AS NEEDED. JCI SHALL MONITOR STATUS VIA CURRENT SENSING 
RELAY.
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EQUIP.MARK MANUFACTURER/
MODELDESCRIPTION/ ACCESSORIES NOTES

NOTES: CONTRACTOR MAY PROVIDE APPROVED EQUAL.

1,2

COORDINATE ALL FIXTURE SELECTIONS WITH OWNER REPRESENTATIVE PRIOR TO
PURCHASING.

1.
2.

CAST IRON BODY WITH STANDARD SATIN NICKEL BRONZE
ADJUSTABLE STRAINER, INTEGRAL CLAMPING DEVICE,
BOTTOM OUTLET

FLOOR DRAIN JOSAM
30000-S-50

FD-1

1,2EWH-1
EEMAX SAFE ADVANTAGE
AP096480 EFD N4X

1,2
SINGLE BASIN
UTILITY SINKUS-1

30 X 22 WALL MOUNT PORCELAIN SINGLE BASIN SINK
W/MOUNTKIT P-TRAP AND STRAINER
W/FAUCET ON 8" CENTERS ADA & LAV GAURD

KOHLER GILFORD K-12-787
KOHLER TRITON K-820T20
TRUE BRO

1,2EWH-2
POINT OF USE TANKLESS WATER HEATER 10.1kW 34°F RISE @
2.0GPM 208V/3PH 49AMPS W/INLINE FLOW REGULATOR IFR1-2

EMAX PRO SERIES
PRO13240

1,2
EMERGENCY
COMBINATION
SHOWER/EYE

ECS-1
FLOOR MOUNTED EMERGENCY DRENCH SHOWER/EYE WASH
STATION W/1/4" INLET, PROVIDE THERMOSTATIC MIXING
VALVE

BRADLEY S19314LL

POINT OF USE
ELECTRIC

WATER HEATER

POINT OF USE TANKLESS WATER HEATER 96kW 22°F RISE AT
20.0GPM 480V/3PH 116 AMPS PER PHASE

PLUMBING FIXTURE CONNECTION SCHEDULE

PIPING SPECIFICATIONS

PIPING SYSTEM

NATURAL GAS (G)

< 3"

SIZE

T & C

JOINTS

N/A

> 3"

SCH. 40 C.S.

MATERIAL INSULATION

SCH. 40 C.S. WELDED N/A

6" DIRT LEG SHALL BE INSTALLED AT ALL GAS EQUIPMENT.1.
A GAS REGULATOR SHALL BE INSTALLED AT GAS EQUIPMENT WHERE APPLICABLE.2.
ALL GAS PIPING EXPOSED TO THE ELEMENTS SHALL BE PAINTED WITH "RUSTOLEUM" PAINT.3.

ALL GAS PIPING SHALL BE INSTALLED PER NFPA 54.4.

PROJECT DESIGN INFORMATION

LOCATION

ROLLA, MO

PLUMBING CODE

2021 INTERNATIONAL PLUMBING CODE

GENERAL NOTES

CODE
REQ'MENTS

FIXTURE TYPE

SYMBOLS AND ABBREVIATIONS

PLUMBING SYSTEMS PLUMBING SYMBOLS

FLOW DIRECTION
ISOLATION VALVE
CHECK VALVE
BUTTERFLY VALVE

UNION

PRESSURE GAUGE

THERMOMETER

CONCENTRIC REDUCER
ECCENTRIC REDUCER
PIPE RISE
PIPE DROP

STRAINER

BACKFLOW PREVENTER

PLUMBING ABREVIATIONS

ABOVE FINISHED FLOORA.F.F.

UP THRU ROOFU.T.R.

GENERAL CONTRACTORG.C.

DOWNDN
ELECTRICAL CONTRACTORE.C.

MECHANCIAL CONTRACTORM.C.
NOT TO SCALEN.T.S.

ALL INSULATED PIPE WHICH PENETRATES FLOORS AND FIRE WALLS SHALL BE STOPPED USING 3M
INFUMESCENT FIRE STOPPING SYSTEM, INCLUDING RESTRICTING COLLAR RC-1, FS-195 INFUMESCENT WRAP
AND CP-25 CAULK OR 303 PUTTY.  ASSEMBLY SHALL BE INSTALLED IN ACCORDANCE WITH U.L. LISTING.
ALTERNATE FIRESTOPPING SYSTEMS AS MANUFACTURED BY NEISON OR DOW CORNING SHALL BE 
CONSIDERED
EQUAL ONLY IF THEY ARE U.L. CLASSIFIED FOR THE APPLICATION.

1.

ALL OPENINGS THROUGH FLOOR SLABS SHALL BE CORE DRILLED.  ALL SUCH OPENINGS SHALL BE LOCATED TO
MINIMIZE THE REQUIREMENTS FOR FURRED WALL AND CHASES.  THE CONTRACTOR SHALL LOCATE ALL FLOOR
OPENINGS IN THE FIELD AND REVIEW PROPOSED LOCATIONS WITH THE ARCHITECT BEFORE CUTTING OR
DRILLING. DO NOT CUT STRUCTURAL REINFORCING WITHOUT SPECIFIC WRITTEN DIRECTIONS FROM THE
ARCHITECT/OWNER.

2.

THIS CONTRACTOR SHALL SEAL WATERTIGHT ALL PENETRATIONS THRU FLOOR SLAB.3.

ALL CUTTING AND PATCHING REQUIRED FOR THE INSTALLATION OF WORK SHOWN ON THESE DRAWINGS 
SHALL
BE PERFORMED BY THIS CONTRACTOR EXCEPT AS NOTED ON THE ARCHITECTURAL DRAWINGS.

4.

THIS CONTRACTOR SHALL COORDINATE ALL NEW WORK WITH ALL TRADES AND EXISTING SITE 
CONDITIONS
BEFORE AND DURING CONSTRUCTION.  PROVIDE ALL LABOR, EQUIPMENT AND MATERIAL USED.

5.

THIS CONTRACTOR SHALL INSULATE HOT AND COLD PIPE. SEE SPECIFICATION.6.

EACH PIECE OF EQUIPMENT, FIXTURE, OR GROUP OF FIXTURES, AND ALL OTHER ITEMS REQUIRING WATER
SUPPLY SHALL BE SEPARATELY VALVED.  ALL VALVES SHALL BE LOCATED AS TO BE EASILY ACCESSIBLE WITH
ACCESS PANELS AS NECESSARY.

7.

ALL VENTS THRU ROOF SHALL BE LOCATED A MINIMUM OF 12' FROM ALL SUPPLY AIR INTAKES.8.

SIAMESE CONNECTION

FIRE HOSE VALVE

FLOOR CLEANOUT

FLOOR DRAIN

FLOOR SINK

WALL CLEANOUT

TRAP

GAS WATER HEATERGWH
ELECTRIC WATER HEATEREWH
MOP SINK BASINMSB
FLOOR DRAINFD
FLOOR SINKFS
HUB DRAINHD
WATER CLOSETWC
URINALUR
LAVATORYLAV
SINKSK
THERMOSTATIC MIXING VALVETMV

ROOF DRAIN

ROOF DRAINRD
HOSE BIBBHB
FROST PROOF HOSE BIBBFPHB
TEMPERED WATERTW
DRINKING FOUNTAINDF
ELECTRIC WATER COOLEREWC

MARK DESCRIPTION WASTE IW VENT CW HW

NOTES:

FIXTURE UNIT CALCULATIONS

QTY CWFU
/FIXT

CWFU
TOTAL

HWFU
/FIXT

HWFU
TOTAL

TSFU
/FIXT

TSFU
TOTAL

COLD WATER HOT WATER TOT. SERVICE

DFU
/FIXT

DFU
TOTAL

DRAINAGE

TOTAL

INVERT ELEVATIONIE

2.5 2.5 3.0 10.0

DOMESTIC COLD WATER ALL SOLDER MIN 1/2" NOTE 1COPPER (SEE NOTE 3)

SYSTEM TO HAVE DRAIN VALVES AT LOW POINT OF SYSTEM.2.

DOMESTIC HOT WATER (140°) ALL MIN 3/4" NOTE 1

ALLDOMESTIC HOT WATER (110°)

ALL

INSULATE WITH FIBERGLASS ONLY IN LOCATIONS EXPOSED TO HUMAN TOUCH AND NEOPRENE 
CLOSED CELL IN PLENUM SPACES AND SPACES WHERE CONDENSATE MAY FORM. UNDERGROUND 
WITH CLOSED CELL ELASTOMERIC WITH BUILT IN WATER VAPOR BARRIER

1.

DOMESTIC HOT WATER RETURN N/A

MIN 1/2" NOTE 1

SANITARY/VENT SYSTEMS
< 2" BRAZED N/A

ALL SCH. 40 C.I. HUB-NO/HUB N/A

DWV COPPER

DOM. COLD WATER

HOT WATER (110°)110°

SANITARY SEWERSAN

VENT

(BELOW GRADE)
SANITARY SEWERSAN
(ABOVE GRADE)

POTABLE WATERPO

DRAIND

CW

HW

V

TYPE "L" COPPER TYPE "K" (UNDERGROUND)3.

ECS-1 EMERG. COMBO. SHOWER N/A --- 1-1/2" 1-1/4

US-1 (UTILITY SINK) 1 2.5 2.5 3 3 2 22.5 2.5

FD-1 (FLOOR DRAIN) 2 --- --- --- --- 4 8--- ---

US-1 UTILITY SINK 2" --- 1-1/2" 1/2" 1/2"

EWH-1 EMERG. TANKLESS HEATER --- --- --- 1-1/4

EWH-2 POU TANKLESS HEATER --- --- --- 1/2" 1/2"

1-1/4

FD-1 FLOOR DRAIN 2" --- 1-1/2" 1/2" 1/2"

EQUIPMENT AND PIPE SIZES SHOWN ARE FOR CONNECTIONS TO EQUIPMENT SCHEDULED
WITHIN THESE DOCUMENTS. EQUIPMENT SELECTIONS ARE SUBJECT TO CHANGE AND
MODIFICATIONS ONLY WHEN THE MANUFACTURER CONNECTIONS SIZES, PRODUCT DATA SHEETS,
AND/OR OTHER SOURCES RELATED TO SAID EQUIPMENT STATE OTHERWISE.

1.

1/2

MATERIAL

TUBING
COPPER

4

AND MONEL
STEEL STEEL

CARBON GLASSSTAINLESS
PVC
CPVC

4.5 5 - 4.5

SUPPORTS (FT)
MAX SPACING BETWEEN

FIBERNOMINAL PIPE SIZE (IN)

3/4 6 4.5 6 - 4.5

1-1/2 6 7 9 5.5 6

1 6 6.5 7 - 5

2 10 8.5 10 6 6.5

4 10 11 15 8.5 -

3 10 10 12 6.5 7.5

6 - 13 17 9 -

10 - 15 22 12 -

8 - 14 19 10 -

12 - 16 23 13 -

16 - 17 27 8.5 -

14 - 16.5 25 8 -

18 - 17.5 28 9 -

24 - - 32 10'-5" -

20 - 18 30 9'-5" -

POINT OF USE
ELECTRIC

WATER HEATER

PLUMBING NOTES:

HANDICAP SPECIFICATIONS: ADA (AMERICANS WITH DISABILITIES ACT)

2010 STANDARDS  AND ANSI A117.1

(REFER TO ARCHITECTURAL DRAWINGS FOR EXACT CLEARANCE

DIMENSIONS)

GENERAL

THE WORK COVERED BY THESE SPECIFICATIONS INCLUDES BUT IS NOT

LIMITED TO PROVIDING ALL LABOR, MATERIAL, AND EQUIPMENT

NECESSARY TO COMPLY WITH REQUIREMENTS OF THIS FACILITY.

PLUMBING FIXTURES

UTILITY SINK - AS IDENTIFIED ON PLANS.  WALL MOUNTED STEEL/PORECELAIN WITH

2" DRAIN, VINYL BUMPERGUARD ON 3 SIDES.  SERVICE FAUCET 8” CTR.

TO CTR. WITH VACUUM BREAKER HOSE AND HOSE BRACKET.  PROVIDE

2” VENTED WASTE WITH “P-TRAP”; ½ ” HOT AND COLD WATER SERVICE.

CAULK WITH A SILICONE SEALANT ALONG WALLS.  

AT 4'-0” A.F.F.

FLOOR DRAIN - AS IDENTIFIED ON PLANS.  CAST IRON DRAIN WITH

NICKEL-BRONZE ADJUSTABLE STRAINER; INSIDE CAULD.  OUTLET AND

CLAMPING DEVICE WHERE REQUIRED.  PROVIDE WITH TRAP PRIMER

TAP AND TRAP PRIMER WHERE INDICATED.

NOTE: OWNER'S GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR

PROPER INSTALLATION OF ALL TOILET ACCESSORIES INCLUDING

SUPPORT BLOCKING INSIDE WALL.

MATERIALS

SANITARY SEWER - CAST IRON, PVC, OR COPPER PIPING MAY BE USED

EXCEPT THAT ALL PIPING BELOW GRADE SHALL BE CAST IRON, OR PVC.

     VENTS TWO INCHES (2") IN SIZE AND SMALLER MAY BE EITHER

SCHEDULE 40 GALVANIZED STEEL OR COPPER PIPING.

DOMESTIC WATER AND HOT WATER PIPING TO BE COPPER TYPE "L"

INSULATED WITH ARMAFLEX OR EQUIVALENT INSULATING TO A

THICKNESS OF 1_
2
" THRU 1". SEE TABLE SHEET MEP 1.0

GAS PIPING (WHEN REQUIRED) SHALL BE BLACK STEEL SCHEDULE  40

WITH SCREWED FITTINGS.

PIPING

PIPING AND FITTINGS SHALL BE OF THE WEIGHTS AND TYPES SHOWN  ON

DRAWINGS.  SIZES SHOWN ON ON DRAWINGS ARE NOMINAL PIPE SIZES.

ALL PIPING SHALL BE INSTALLED PARALLEL TO, OR AT RIGHT ANGLES

WITH THE BUILDING WALLS AND PARTITIONS AND SHALL BE INSTALLED

WITH THE PROPER PITCH.

ALL PIPING SHALL BE UPENDED AND POUNDED TO REMOVE ANY

FOREIGNER PRESENT AND SHALL BE SWABBED IF NECESSARY.

PREPARING PIPE

SCREWED PIPE SHALL BE INSTALLED WITH PIPE COMPOUND APPLIED  TO

THE MALE THREAD WITH NOT MORE THAN TWO THREADS LEFT  EXPOSED.

 PIPE SHALL BE REAMED AFTER THREADING.

BELOW GRADE SANITARY PIPING SHALL BE CAST IRON PIPE AND  SHALL

BE INSTALLED WITH ONE THIRD OF THE HUB CAULKED WITH  FIRST

QUALITY OAKUM, AND THE REMAINDER FILLED WITH FIRST QUALITY

CAULKING AT ONE POURING AND CAULKED TIGHT.

COPPER JOINTS SHALL BE MADE UP WITH 95-5 SOLDER.

HANGERS AND SUPPORTS

HORIZONTAL PIPING SHALL BE SUPPORTED AT INTERVALS NOT TO

EXCEED 10'-0" WITH SWIVEL SPLIT PIPE HANGERS EQUAL TO CRANE

#199F OR GRINNELL #104.  VERTICAL PIPING SHALL BE SUPPORTED BY

MEANS OF WROUGHT IRON CLAMPS SUSPENDED FROM THE UNDER-

SIDE OF STRUCTURE WITH HANGER RODS. REFER TO HANGER SCHEDULE

FOR ALL OTHER PIPE HANGER SIZES AND SUPPORT LENGTHS.

VALVES

ALL VALVES SHALL BE BRASS AND MANUFACTURED BY CRANE, NIBCO,

STOCKHAM, LUNKENHEIMER, NORDSTROM, GRINNELL OR EQUAL.

ROUGH-INS

FOR SECOND LEVEL STORES, THE GENERAL CONTRACTOR SHALL

ROUTE ALL LINES REQUIRED FOR PLUMBING ROUGH-INS TIGHT AGAINST

THE UNDERSIDE OF THE SECOND FLOOR LEVEL WITH ALLOWANCE FOR

SLOPE.  SECOND FLOOR SLAB SHALL BE CORE DRILLED AS REQUIRED

TO INSTALL THESE ITEMS AT THE LOCATIONS SHOWN ON THE PLANS.

COORDINATE  WITH LOWER LEVEL TENANTS.

TESTING AND ADJUSTING

CONTRACTOR SHALL DEMONSTRATE OPERATION OF PIPING SYSTEM TO

FULL SATISFACTION OF TENANT.  ALL PIPING SHALL WITHSTAND AIR

PRESSURE TESTING PER GOVERNING CODES.

FIRE SPRINKLER NOTES:

ALL NEW SYSTEMS SHALL BE DESIGNED AND COORDINATED WITH

CURRENT NFPA STANDARDS AS ADOPTED BY GOVERNING CODES AND

FIRE MARSHAL OF MUNICIPALITY.

NEW AND EXISTING SYSTEMS SHALL MEET THE REQUIREMENTS OF

NFPA AND LOCAL CODES FOR OCCUPANCY AND HAZARD

CLASSIFICATION SYSTEMS MAY REQUIRE HYDRAULIC FLOW TESTING BY

GOVERNING AUTHORITY TO ESTABLISH FLOW RATES TO SYSTEMS AT

PEAK AND OFF PEAK DEMAND TIMES FOR LOCAL WATER DELIVERY

SYSTEMS. EXISTING FLOW TEST EXPIRED 01-04-24, NEW FLOW TEST REQUIRED

SYSTEMS SHOWN WITHIN THESE DRAWINGS ARE DIAGRAMMATIC IN

NATURE, I.E., PIPE SIZE, HEAD LOCATION, AND FINAL PIPE ROUTING

SHALL BE PREPARED AND CALCULATED BY FIRE SPRINKLER INSTALLING

CONTRACTOR TO BE REVIEWED AND APPROVED BY INSTALLING

ENGINEER OF RECORD AND LOCAL AHJ "AUTHORITY HAULING

JURISDICTION" PRIOR TO INSTALLATION.

SYSTEMS SHALL BE TESTED AND APPROVED BY AHJ.

FIRE PROTECTION PIPING TO BE ANCHORED AND SUPPORTED PER

NFPA.

TESTING AND ADJUSTING:

CONTRACTOR SHALL DEMONSTRATE PIPE SYSTEMS TO AHJ BE MEANS

OF HYDROSTATIC TESTING AND TESTING FORMS AS PER NFPA AND

LOCAL AJH.

GUARANTEE

ALL MATERIALS, EQUIPMENT, AND WORKMANSHIP SHALL BE

GUARANTEED FOR A PERIOD OF ONE (1) YEAR AFTER DATE OF

ACCEPTANCE.  THE COMLETED PLUMBING SYSTEM SHALL BE FULLY

OPERATIONAL AND ACCEPTANCE BY TENANT SHALL BE A CONDIDTION

OF THEIS CONTRACT.  ALL WORK FOUND TO BE DEFECTIVE SHALL BE

REPAIRED OR REPLACED BY THIS SUBCONTRACTOR WITHOUT

ADDITIONAL COST TO THE TENANT.

COPPER (SEE NOTE 3)

COPPER (SEE NOTE 3)

COPPER (SEE NOTE 3)

1,2FLOOR DRAIN WATERLESS TRAP SEALTRAP SEAL JOSAM
88240

TS-1
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ATS

4"ø

US-1ES-1

CLEANOUT

FD-1
1 1/2" DCW

2
P100

2" HUB
DRAIN

NEW GAS METER
EXTEND NEW GAS PIPE 

TO BOILER AND GENERATOR
PROVIDE SEISMIC SHUTOFF VALVE.

GENERATOR
COORDINATE WITH 

ELECTRICAL EXTEND 
NEW GAS PIPE FROM 

GAS METER
NEW PAD MOUNTED DOAS EXTEND 
NEW GAS PIPE FROM 
GAS METER

1 
1/
4"
ø

1 1/4"ø
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ø 1"
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3" VTR
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3
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2
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FLAMMABLE
CORROSIVE
STORAGE

100D

TRANSFER ROOM
100D1

SHIPPING
RECEIVING

100

NUCLEAR WASTE
100A

POISON OXIDIZER
STORAGE
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ELECTRICAL
ROOM
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ISOLATION 
VALVE
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ø
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SERVICE
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ø
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PLUMBING "DWV" WATER SERVICE FLOOR PLAN

DANGEROUS MATERIALS STORAGE FACILITY

 1/4"   1'-0"1 "DWV"/WATER SERVICE

1.

KEYED NOTES

GENERAL NOTES
1.

2.

1

2

3

4

5

6

COORDINATE EQUIPMENT AND FIXTURE SPECIFICATIONS FOR
ALL ITEMS LISTED ON THESE DRAWINGS WITH EXACT
MANUFACTURER SPECIFICATIONS PRIOR TO PIPING AND
INSTALLATION.

UTILITIES SERVICES (I.E. DOMESTIC WATER, SANITARY) ARE
APPROXIMATE. CONTRACTOR TO LOCATE PRIOR TO
INSTALLING UNDERGROUND PIPING AND COORDINATE WITH
NEW BUILDING SANITARY FIXTURES. ALTERNATE
CONNECTION POINT MAY BE USED.VERIFY UTILITY
LOCATIONS WITH CIVIL DRAWINGS PRIOR TO BIDDING.

SANITARY PIPING IS BELOW FLOOR. COORDINATE WITH
OTHER TRADES FOR ANY CONFLICT WITH AND
FOOTINGS/PIERS.

FLOOR DRAINS TO HAVE TRAP SEAL,
COORDINATE VENT PIPE BELOW GRADE & ROUTE TO
VENT THRU ROOF.

PROVIDE HUB DRAIN FOR BACKFLOW INSPECTION, TESTING,
& DRAIN DOWN. COORDINATE WITH GC AND EQUIPMENT FOR
FINAL WALL LOCATION. BACKFLOW INSTALLING CONTRACTOR TO 
PROVIDE TEST REPORT FOR DOR RECORDS AS REQUIRED.

1 1/2" RPZ BACK FLOW PREVENTER. COORDINATE
BACKFLOW TEST DRAIN ROUTING TO NEW HUB DRAIN.

COORDINATE NEW CONNECTION TO NEW WATER SERVICE.
VERIFY SIZE AND LOCATION OF SERVICE. LOCATION SHOWN
IS APPROXIMATE AND DIAGRAMMATIC IN NATURE. ROUTE
NEW TYPE "K" COPPER SERVICE FROM METER (BY OTHERS)
BELOW SLAB TO MECHANICAL ROOM AND PROVIDE NEW 1 1/2"
ISOLATION VALVE. EXTEND UP TO RFBPZ-1. ALL PIPE ABOVE GRADE TO 
BE TYPE "L"

1 1

1

2

3
4

5

6

NO CONTAMINATES DOWN SANITARY SEWER FROM ES-1. PROVIDE 
WING NUT DRAIN COVER WITH SEAL. SEAL TO REMAIN DURING ALL 
NORMAL OPERATIONS AND REMOVED ONLY DURING TESTING.OF 
SHOWER SYSTEMS BY MAINTENANCE.

NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POB

3. COORDINATE WITH UTILITY CONTRACTOR FOR CONNECTIONS TO NEW 
SANITARY SEWER, DOMESTIC WATER, FIRE SPRINKLER , AND GAS.

 1/2"   1'-0"2 DOMESTIC WATER SECTION

 1/4"   1'-0"3 HUMIDIFIER SECTION
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ECS-1

2"V

3"V

3/4" CW DOWN 
TO EWH-2 
1/2"CW/HW TO US-1

HW FROM POINT
OF USE  EWH-2
10.1KW 
WATER HEATER

EWH-1

1 1/4" CW DOWN 
TO EWH-1
TANKLESS WATER 
HEATER EMERGENCY 
SHOWER

1 1/4" CW

HUM-1

2
P101

1 1/2"ø 1 1/2"ø
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2"
ø

1 1/2"ø

cw cw cw
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3/
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ø
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ø
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ABOVE FLOOR DOMESTIC WATER

DANGEROUS MATERIALS STORAGE FACILITY
NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POB

 1/4"   1'-0"1 ABOVE SLAB PLUMBING PIPING

1.

KEYED NOTES

GENERAL NOTES
1.

2.

1

2

3

COORDINATE EQUIPMENT AND FIXTURE SPECIFICATIONS FOR
ALL ITEMS LISTED ON THESE DRAWINGS WITH EXACT
MANUFACTURER SPECIFICATIONS PRIOR TO PIPING AND
INSTALLATION.

UTILITIES SERVICES (I.E. DOMESTIC WATER, SANITARY) ARE
APPROXIMATE. CONTRACTOR TO LOCATE PRIOR TO
INSTALLING UNDERGROUND PIPING AND COORDINATE WITH
NEW BUILDING SANITARY FIXTURES. ALTERNATE
CONNECTION POINT MAY BE USED.VERIFY UTILITY
LOCATIONS WITH CIVIL DRAWINGS PRIOR TO BIDDING.

DOMESTIC OVERHEAD WATER, SANITARY, VENT. ALL 
OVERHEAD WATER PIPE TO BE INSULATED,  JACKETED, 
LABLED & HAVE FLOW ARROWS.

COORDINATE VENT RISER AND WALL LOCATIONS FOR FINAL 
ROUTE TO ROOF. ANCHOR TO WALL.

NEW ELECTRIC TANKLESS WATER HEATER TO PROVIDE TEPID 
WATER AT ECS-1. PROVIDE THERMOSTATIC VALVE FROM 
MANUFACTURER.  

1
1

2

3

3

 1/2"   1'-0"2 SAFETY SHOWER/UTILITY SINK
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PLUMBING  ISOMETRIC

DANGEROUS MATERIALS STORAGE FACILITY

1
Isometric Plumbing (FOR REFERENCE
ONLY)
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INSULATION

ROOFING BOOT

ROOF DECK

2"

SLEEVE & CAULK
WATER TIGHT

VENT PIPE, (SEE 
PLAN
FOR SIZE)

ADHERE BOOT TO
ROOFING MATERIAL

NOTE:

STEEL DECK

PROVIDE GALVANIZED STEEL SADDLE FOR ALL
INSULATED PIPE 1" AND LARGER.  VERIFY 
INSULATION
THICKNESS WHEN SIZING HANGERS. DO NOT
SUSPEND OTHER ITEMS FROM PIPE.

PROVIDE UPPER ATTACHMENT AS REQUIRED FOR CASES NOT SHOWN HERE. DO NOT INSTALL HANGER
INSIDE INSULATION OR OTHERWISE PENETRATE VAPOR BARRIER. DO NOT HANG ONE PIPE FROM
ANOTHER EXCEPT IN CHASES. TRAPEZE HANGERS MAY BE USED FOR MULTIPLE PARALLEL PIPES.
SLOPE ALL WATER PIPING SLIGHTLY TOWARD DRAINABLE LOCATIONS. HANGER SPACING FOR PIPE
SIZE: COPPER:  2" 9' 1-1/2" 8'  1-1/4 7' 1" 6' 3/4" 6' 1/2" 5'.  CAST IRON:  10' AND ONE NEAR ALL JOINTS.
LOCATE HANGERS AS CLOSE AS POSSIBLE TO TURNS AND TEES OF PIPE. PROVIDE SUPPLEMENTARY
STEEL STRUTS BETWEEN JOISTS IF REQUIRED. LOCATE HANGERS TO TAKE LOAD OFF OF EQUIPMENT
CONNECTIONS. ANCHOR WATER PIPE AGAINST SWAYING DUE TO CHANGES IN WATER VELOCITY.
PROVIDE SEISMIC BRACING IF/AS REQUIRED BY LOCAL AUTHORITIES.  CHAINS OR PERFORATED STRAP
IRON OR STEEL IS NOT ACCEPTABLE.  DO NOT SUSPEND PIPE FROM JOIST BRACING MEMBERS. REFER
TO CODES AND SPECIFICATIONS FOR FURTHER INFORMATION.

DO NOT HANG PIPE LARGER THAN 4"
FROM BOTTOM OF JOISTS, AND 
HANG
ONLY AT PANEL POINT.

CLEVIS HANGER FOR 
PIPE
OVER FOUR INCH.

ALL-THREAD ROD.
LENGTH AS REQ'D 
FOR
PIPE SLOPE.
PROVIDE COPPER OR
NONMETALLIC COATING
WHERE HANGERS
CONTACT BARE  
COPPER
PIPE.

TOP BEAM C-CLAMP 
IF

STEEL BAR JOIST.

ADJUSTABLE BAND
HANGER FOR PIPING

FOUR INCH OR 
LESS.

FLOWFLOW

OR EXTERIOR
INDIRECT CONN. @ FLOOR DRAIN
PIPE BLOW-OFF TOREDUCED PRESSURE

BACKFLOW PREVENTER

STRAINER

BUILDING WATER
SERVICE

GATE VALVEGATE VALVE
TEST COCK

TO SYSTEM

NOTE:
A.

FLOW

PLUG IF END OF LINE

RISER

COVERFINISHED FLOOR

ADJUSTING COLLAR

1/8 BEND 
FULL
SIZE, 4" MAX.

CONCRETE
ENCASEMEN
T

CLEANOUT PLUG AND 
BODY.

SEE SPECS.

CLEANOUT COVER FLUSH WITH TILE OR FLUSH  
WITH
CONCRETE FLOOR IN AREA WITH NO TILE.

FLOOR DRAIN COVER FLUSH WITH TILE OR FLUSH
WITH CONCRETE FLOOR IN AREA WITH NO TILE.

NOTE:
A.

PIPE

INSIDE CAULK

DRAIN BODY

FINISHED FLOOR (SEE
ARCHITECTURAL FOR 
FLOOR
SLOPES)

ADJUSTABL
E
DRAIN HEAD

STRAINER, 
FLUSH

WITH FLOOR

DRAIN SUPPORT STRAP

4"4"

Detail NO.: PL009

Detail NO.: PL006

Detail NO.: PL009

Detail NO.: PL001
Detail NO.: PL002

1 2 3 VENT THRU ROOF DETAIL
SCALE: NTS

4

PIPE HANGER DETAIL
SCALE: NTS

6

P600

 BACKFLOW PREVENTER DETAIL
   SCALE: NO SCALE

5FLOOR CLEANOUT DETAIL
SCALE: NO SCALE

FLOOR DRAIN DETAIL
SCALE: NTS

WALL ANCHOR DETAIL
SCALE: NTSP600 P600 P600

P600

P600

Detail NO.: PL018

DRENCH SHOWER

DRENCH 
SHOWER
PULL HANDLE

EYE/FACE WAS SPRAYHEAD
ASSEMBLY WITH ABS
ANTI-SURGE HEADS IN 
SAFETY
GREEN

UNIVERSAL
EMERGENC

Y
SIGN

1-1/4" NPT SUPPLY

SAFETY GREEN AND 
YELLOW

BARBER POLE STRIPES

STAINLESS STEEL
EYEWASH 
RECEPTOR

SCALD 
PROTECTION
BLEED VALVE

1-1/4" NPT WASTE

9"∅ FLOOR FLANGE

PUSH 
HANDLE,
EYE WASH

 EMERGENCY SHOWER DETAIL
   SCALE: NO SCALE

8
P600

GAS METER

EARTHQUAKE-ACTUATED AUTOMATIC GAS SHUTOFF
 DEVICE IN ACCORDANCE WITH ASCE 25-06

UNISTRUT 
TYPE

BRACKETS

SEISMIC GAS SHUT-OFF VALVE
SCALE: NO SCALE

9
P600

 R
O
O
F 
M
O
U
N
TE

D
 E
Q
U
IP
M
EN

T

ROOF

CURB

6" MIN.

SUPPORT
4" WOOD

(IF NOT FACTORY INSTALLED

EQUIPMENT GAS CONNECTION

INSIDE EQUIPMENT)

EXTERNAL REGULATOR
(PSIG TO INCHES W.C.)

1/4" FPT TEST CONNECTION

FULL SIZE
DIRT LEG
(6" MIN.)

GAS 
BALL
VALVE

FROM
LAST

SUPPOR
T

MIN. 10 PIPE
DIAMETERS

 GAS CONNECTION DETAIL
   SCALE: NO SCALE

UNION

10
P600

15_8" UNISTRUT SUPPORT
FRAMEWORK1_

2" ALL-THREAD ROD WITH NUT
AND SQUARE WASHER ON BOTH

ENDS

1_
2" U-BOLT / PIPE CLAMP

WOOD BLOCKING WITHIN PIPE
INSULATION (IF REQUIRED)

GIRDER/BAR JOIST
STRUCTURE

15_8" UNISTRUT SUPPORT
FRAMEWORK

PIPE

1_
2" U-BOLT / PIPE CLAMP

1_
2" ALL-THREAD ROD WITH NUT
AND SQUARE WASHER ON BOTH

ENDS WOOD BLOCKING WITHIN PIPE
INSULATION

1_
2" U-BOLT / PIPE CLAMP

PIPE

15_8" UNISTRUT SUPPORT
FRAMEWORK

P600
11

SCALE: NO SCALE
 PIPE ATTACHED RIGIDLY TO STRUCTURE

STRUT

CLAMP GAS PIPING 
TIGHT

TO UNISTRUT SUPPORT

3/8" HILTI TZ
(TYP 4 PLACES) IF
BLOCK OR BOND IF
BEAM.  IS STUD WALL
USE MIN. #10 TECH
SCREWS ON 6"
CENTERS.

POURED CONCRETE WALL.

IF BLOCK WALL, ANCHOR AT
BOND BEAM ONLY.

IF STUD WALL, ANCHOR AT
STUD.

INSTALLING BACKFLOW CONTRACTOR TO PROVIDE INSPECTION AND TEST REPORT
CERTIFICATION TO DOR (DEPARTMENT OF NATURAL RESOURCES

SCALE
SHEET FULL SIZE

CDG PROJECT
PROJ MGR

SITE:

REVISION NO. 

DRAWING NO.

One Campbell Plaza
St. Louis, Missouri, 63139

314.781.7770
314.781.9075

A

B

C

D

E

12345678

12345678

A

B

C

D

E

Revit

PM

2/23/2024 11:26:47 AM

 12"   1'-0"

Autodesk Docs://MO S&T - Dangerous Material Storage/21380-MECH_v22-CPRO.rvt
2

P600

ROLLA, MISSOURI
MISSOURI UNIVERSITY OF SCIENCE AND TECHNOLOGY

21380
GEB

34x22 ANSI D
ROLLA, MISSOURI

PLUMBING DETAILS

DANGEROUS MATERIALS STORAGE FACILITY
NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POBCopyright

MISSOURI CERTIFICATE OF AUTHORITY #: E-2011001315

PROFESSIONAL ENGINEER #: MO-25069

      Dynamic Engineered Systems2023

Dorothy
Missouri seal



FIRE SPRINKLER RISER

OH2 
110 SQ FT/HEAD

2"
ø

2"
ø

2"
ø

2"
ø

2"
ø2"
ø

2"
ø

4" REMOTE FDC
PIPING BELOW GRADE
COORDINATE WITH CIVIL

CONTRACTOR TO PROVIDE 
THRUST BLOCKING AT CHANGE 
IN DIRECTION PER CODE

DOMESTIC WATER SERVICE
PIPING BELOW GRADE
COORDINATE WITH CIVIL

4" REMOTE FDC
PIPING BELOW GRADE
COORDINATE WITH CIVIL

4" REMOTE FDC
PIPING BELOW GRADE
COORDINATE WITH CIVIL

2-WAY SIAMESE REMOTE FDC
4" PIPE CONNECTION
COORDINATE WITH CIVIL

1"
ø

(UPRIGHT HEADS 
TYPICAL THROUGHOUT
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M102

TRANSFER ROOM
100D1

FLAMMABLE
CORROSIVE
STORAGE

100D

POISON OXIDIZER
STORAGE

100C

ELECTRICAL
ROOM
1ME2

STORAGE
100B

WATER SUPPLY
ROOM
1ME1

SHIPPING
RECEIVING

100

NUCLEAR WASTE
100A

2
FP100

SEE CIVIL FOR CONTINUATION SEE CIVIL FOR CONTINUATION

2
P101

CONTRACTOR TO PROVIDE 
THRUST BLOCKING AT CHANGE 
IN DIRECTION PER CODE

CONTRACTOR TO PROVIDE 
THRUST BLOCKING AT CHANGE 
IN DIRECTION PER CODE

4
M101

SEISMIC HANGER NO. SB2
LONGITUDINAL BRACE

STEEL PIPE
LATERAL
BRACE

TOLCO FIG. 1000
FAST CLAMP

TOLCO FIG. 980
UNIVERSAL 

SWAY
BRACE FITTING

LATERAL BRACE
SEISMIC HANGER NO. SB1

SB1

STEEL PIPE
LATERAL
BRACE

TOLCO FIG. 980
UNIVERSAL 

SWAY
BRACE FITTING

TOLCO FIG. 4L
SWAY BRACE

ASSEMBLY

3/8 TOP BEAM CLAMP

SEISMIC STRAP

HANGER NO. 1

HANGER RING

ALL THREAD ROD

TOP BEAM CLAMP

SURGE RESTRAINER

WITH RESTRAINER CLIP
3/8 TOP BEAM CLAMP

HANGER NO. 1S

HANGER RING

SEE GENERAL NOTES

ALL THREAD ROD

TOP BEAM CLAMP

SEISMIC STRAP

INDICATES A NEW HEAD ADDED FROM A NEW OUTLET
INDICATES A NEW SPRINKLER LINE TO BE INSTALLED

BLR
INDICATES A BRANCHLINE RESTRAINT LOCATION

FS INDICATES A FLOW SWITCH LOCATION

INDICATES A TAMPER SWITCH LOCATIONTS

SYMBOL DESCRIPTION

APPROXIMATE HANGER LOCATION

INDICATES FLEXIBLE OR REDUCER CPLG.

INDICATES RIGID CPLG. STANDARD UNLESS NOTED OTHERWISE

SYMBOLS
SB2

1 1/2" 
DOMESTIC 
BACKFLOW

HUB
DRAIN

4" FP DOUBLE 
CHECK BACK FLOW

TEST & DRAIN

FLOW SWITCH

DW ISOLATION 
VALVE

SPRINKLER 
HEAD CABINET

4" TO 
EXTERIOR
FDC 
CONNECTION 
SEE CIVIL

4" TO 
EXTERIOR
FDC 
CONNECTION 
SEE CIVIL

4" CHECK VALVE

1 1/2" 
WATER 
SERVICE

3
P100

SCALE
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FIRE SPRINKLER PLAN

DANGEROUS MATERIALS STORAGE FACILITY

 1/4"   1'-0"1 Fire Sprinkler

1. PLAN SHOWN IS FOR REFERENCE ONLY. VERIFY ALL FINAL 
DIMENSIONS WITH GC AND ARCHITECTURAL DRAWINGS.

1 APPROXIMATE LOCATION OF FIRE SERVICE ENTRANCE AT FLOOR. 
NEW RISER WITH FLOW SWITCH AND TAMPER DEVICE AS PER 
LOCAL CODES.

KEYED NOTES

2. FIRE SPRINKLER SYSTEM IS A DELEGATED DESIGN BUILD. LAYOUT 
SHOWN IS FOR GENERAL COORDINATION OF MAIN AND BRANCH 
LINES WITH OTHER TRADES. INSTALLING CONTRACTOR TO 
PROVIDE HYDRAULIC CALCULATIONS, FINAL ROUTING, PIPE SIZING,  
HEAD TYPE, AND LOCATION BASED ON OCCUPANCY AND FIRE 
HAZARD. THIS LAYOUT SHOWN IS BASED ON DESIGN CRITERIA  
2021 NFPA 13 SEC 26.  ORDINARY HAZARD GROUP 2 WITH 
REFERENCE TO NFPA 400 AND MIN OR MAX  AMOUNTS OF MAQ'S 
(MAXIMUM ALLOWED QUANTITIES) FOR EACH ZONE. AREA DOES 
NOT REQUIRE IN RACK STORAGE AS MAQ'S ARE MINIMAL AND ARE 
NOT PALLETIZED STORAGE. HAZARDS CONTAINED AND STORED 
PRIOR TO REMOVAL TO OFF SITE DISPOSAL BY OTHERS.

4. WORKING PSI TOP OF RISER (TOR) APPROXIMATELY 22.3 PSI
WITH A GPM OF 304.4. ADD SYSTEM HOSE STREAM 250GPM
FOR A TOTAL GPM 554.4. VERIFY FLOW RATES WITH WATER 
SERVICE PROVIDER. WATER FLOW FROM UTILITY PROVIDER IS A 
LOW PRESSURE SYSTEMS. CONFIRM FINAL OPERATING PSI.  
PROVIDE ALTERNATE FOR ADDITIONAL JOCKEY PUMP  FOR PSI 
BELOW REQUIRED FINAL OPERATING PSI.

2 NEW FIRE SPRINKLER MAIN. COORDINATE WITH STRUCTURE AND 
OTHER OBSTRUCTIONS. PIPE TO BE SUPPORTED BY LOCAL CODE 
AND NFPA STANDARDS.

3
NEW FIRE SPRINKLER BRANCH LINES TO NEW SPRINKLER HEADS. 
HEAD SPACING TO BE PER OCCUPANCY AND HAZARD 
CLASSIFICATION FOR SPACING.

GENERAL NOTES

1

2

NO. DATE DESCRIPTION DESIGR ENGR
0 12/07/23 ISSUED FOR BID POB/BM POB
2 02/14/24 ADDENDUM 2 POB/BM POB

5. SEE ELECTRICAL FOR ALL LOW VOLTAGE FIRE PROTECTION & 
SMOKE ALARMING.

4 COORDINATE WITH CIVIL FOR EXTERIOR FDC CONNECT. 
CONNECTION TO BE MINIMUM 5'-0" FROM FRONT OF BUILDING. 
VERIFY FINAL LOCATION WITH AHJ.

4

 12"   1'-0"3 FP Seismic

3. PROVIDE SEISMIC BRACING PER NFPA 13

5 APPROXIMATE LOCATION OF SEISMIC BRACING OF MAIN 
AND BRANCH LINES.

5
5

2 2 2 2
2

3

3 3 3 3 3

3

3

33

3

 1/2"   1'-0"2 FIRE SPRINKLER SECTION

6. ALL PIPE THROUGH MASONRY WALLS TO BE CAULKED ON BOTH 
SIDES WITH FIRE RATED CAULK.

Copyright
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