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DEMOLITION FLOOR LEGEND

DEMOLISH EXISTING WALL

DEMOLISH EXISTING DOOR

EXISTING WALL TO REMAIN

DEMOLISH EXISTING DOOR

SCALE:  1/8" = 1'-0"1 ROOF DECK DEMOLITION

PLAN 
NORTH

TRUE 
NORTH

ASBESTOS DEMOLITION NOTES - ROOF

1 REFERENCE TABLE 1 - ASBESTOS SAMPLE MATERIAL REPORT SUMMARY
INCLUDED IN PROJECT MANUAL FOR FULL REPORT AND EXACT LOCATIONS.

2 ROOF - ASBESTOS CONTAINING MATERIAL MISC. ABATEMENT TO BE INCLUDED
IN BASE BID.

3 LOCATIONS: PENTHOUSE AND BRAKE SHOES
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These drawings and accompanying Specifications

are to be an instrument of service and shall

to be used on other projects or extensions

to this project except by agreement in writing

correlating dimensions at the job site; the Engineer

remain the property of the Engineer.  They are not

and with appropriate compensation to the Engineer.

Contractor is responsible for confirming and

methods, techniques, sequences or procedures,
or

will not be responsible for construction
means,

for safety precautions and programs in connection

with the project.
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DEMO ROOF PLAN KEYED NOTES

KEY NOTE

2 DEMO EXISTING DOOR, FRAME AND ASSOCIATED HARDWARE COMPLETE

7 EXISTING EXTERIOR WALL TO REMAIN

17 DEMO EXISTING METAL LADDER COMPLETE

19 DEMO EXISTING HVAC; REFER TO MECHANICAL DRAWINGS

21 DEMO EXISTING STEEL ELEMENTS COMPLETE

32 REMOVE EXISTING ROOF DRAINS COMPLETE; REFER TO PLUMBING DRAWINGS

34 EXISTING CONCRETE COLUMN STUBS TO REMAIN; REMOVE EXISTING FLASHING
COMPLETE

35 REMOVE EXSITING SHEET METAL ROOF CAP COMPLETE; INFILL OPENING WITH
CONCRETE TO MATCH EXISTING THICKNESS AND CONSTRUCTION

37 DEMO EXISTING HANDRAIL AND SUPPORTS COMPLETE

38 DEMO EXISTING DOOR, FRAME AND ASSOCIATED HARDWARE COMPLETE

45 DEMO EXISTING ROOFING SYSTEM COMPLETE INCLUDING PENTHOUSE AND
STAIR ROOFING; PREPARE FOR NEW ROOFING SYSTEM

46 DEMO EXISTING ELEVATOR EQUIPMENT

62 EXISTING ROOF VENTS; REFER TO MEP
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UP

PENTHOUSE
A601

ROOF
A602

2 / A1.00

Sim

STAIR 1
A600

600

ROOF DRAINS; 
REFER TO 1/A2.00

ROOF DRAINS; 
REFER TO 1/A2.00

ROOF DRAINS; 
REFER TO 1/A2.00

ROOF DRAINS; 
REFER TO 1/A2.00

MODIFIED 
BITUMEN ROOFING 
SYSTEM

PREFINISHED 
SHEET METAL 
PARAPET CAP; 
REFER TO 3/A2.00

PREFINISHED 
SHEET METAL 
PARAPET CAP; 
REFER TO 3/A2.00

PREFINISHED 
SHEET METAL 
PARAPET CAP; 
REFER TO 3/A2.00

PREFINISHED 
SHEET METAL 
PARAPET CAP; 
REFER TO 3/A2.00

GENERATOR

NEW RAISED MECHANICAL 
PLATFORM; REFER TO 
MECHANICAL AND 
STRUCTURAL DRAWINGS

60
1

RIDGELINE

OVERFLOW 
SCUPPER; REFER 
TO DETAIL 7/A2.00

603
PROVIDE NEW SHEET METAL 
FLASHING AROUND EXISTING 
CONCRETE STUB COLUMNS; 
PROVIDE SHEET METAL CAP 
ON TOP OF COLUMN; TYPICAL 
ALL COLUMN STUBS

PROVIDE NEW SHEET METAL 
FLASHING AROUND EXISTING 
CONCRETE STUB COLUMNS; 
PROVIDE SHEET METAL CAP 
ON TOP OF COLUMN; TYPICAL 
ALL COLUMN STUBS

OVERFLOW 
SCUPPER; REFER 
TO DETAIL 7/A2.00

OVERFLOW 
SCUPPER; REFER 
TO DETAIL 7/A2.00

OVERFLOW 
SCUPPER; REFER 
TO DETAIL 7/A2.00
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D

D

NEW 42" HIGH 
GALVANIZED 
GUARDRAIL; REFER 
TO DETAIL 8/A2.00 

NEW 42" HIGH 
GALVANIZED 
GUARDRAIL; 
REFER TO 
DETAIL 8/A2.00 

NEW 42" HIGH 
GALVANIZED 
GUARDRAIL; REFER 
TO DETAIL 8/A2.00 

NEW 42" HIGH 
GALVANIZED 
GUARDRAIL; REFER 
TO DETAIL 8/A2.00 

NEW 42" HIGH 
GALVANIZED 
GUARDRAIL; REFER 
TO DETAIL 9/A2.00 

NEW 42" HIGH 
GALVANIZED 
GUARDRAIL; REFER 
TO DETAIL 9/A2.00 

NEW GALVANIZED METAL 
STAIR SYSTEM WITH 42" HIGH 
GUARDRAIL AND 36" HIGH 
HANDRAILS BOTH SIDES; 
EXTEND HANDRAILS 12" AT 
TOP AND BOTTOM OF STAIRS

NEW GALVANIZED METAL 
STAIR SYSTEM WITH 42" HIGH 
GUARDRAIL AND 36" HIGH 
HANDRAILS BOTH SIDES; 
EXTEND HANDRAILS 12" AT 
TOP AND BOTTOM OF STAIRS

3 / A1.00

Sim

MODIFIED 
BITUMIN 
ROOFING 
SYSTEM

SHEET METAL 
EDGE FLASHING 
AT PERIMETER OF 
STAIRS

8' - 7 3/4" V.I.F.
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11

MODIFIED BITUMEN 
ROOFING SYSTEM
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SCALE:  1/8" = 1'-0"1 ROOF PLAN - LEVEL 06
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NORTH
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SCALE:  1/8" = 1'-0"2 ROOF PLAN  - STAIR 1

Slope: 1/4"

Slope: 1/4"

SCALE:  1/8" = 1'-0"3 ROOF PLAN - PENTHOUSE

Slope: 1/8"
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  6" MIN. 1'-0"MIN.

ROOF AND OVERFLOW 
DRAIN, RE: SPECIFICATIONS

UNDER DECK CLAMP

THREADED ROOF 
DRAIN PIPING, RE: MEP

ANGLE IRON FRAMING AT ROOF 
OPENING, RE: STRUCTURE

LEAD FLASHING

195 MIL SBS TORCH GRADE MINERAL 
SURFACED CAP SHEET

110 MIL SBS TORCH GRADE BASE SHEET

110 MIL SBS TORCH GRADE BASE SHEET

1/2" COVER BOARD

TAPER INSULATION 1/2" 
PER FOOT TO ROOF DRAIN

EXISTING CONCRETE ROOF 
STRUCTURE

INSULATION; REFER TO 
SPECIFICATIONS

SLOPE

SLOPE

SUMPED
ROOF DRAIN

CURBED
PENETRATION

CRICKETSADDLE

SUMPED
ROOF DRAIN

NOTES:

SOFT METAL FLASHING:
- SHEET LEAD:  MINIMUM OF 2 1/2 
LB. PER SQUARE FOOT, OR
-SHEET COPPER:  MINIMUM 16 OZ. 

PRECAUTIONS SHOULD BE TAKEN 
NOT TO DAMAGE THE SHEET LEAD 
WHEN USING HEAT-WELDED 
APPLICATION.

IF USING COPPER FLASHING OVER 
AN IRON OR STEEL PIPE, INSERT A 
SEPARATOR SHEET (E.G., ASPHALT-
SATURATED ROOFING FELT), 
WRAPPED AROUND PIPE, TO 
SEPARATE THE COPPER FLASHING 
FROM DIRECT CONTACT WITH PIPE, 
TO REDUCE GALVANIC ACTION.

VENT STACKS AND OTHER PIPES 
SHOULD HAVE A MINIMUM OF 12 
INCHES OF CLEARANCE ON ALL 
SIDES FROM WALLS, CURBS AND 
OTHER PROJECTIONS TO 
FACILITATE PROPER FLASHING.

POLYISOCYANURATE BOARD 
INSULATION (R 25 CI MIN.)

EXISTING CONCRETE ROOF DECK

COVERBOARD

SOFT METAL PIPE FLASHING

MODIFIED BITUMEN STRIPPING 
PLY

COMPATIBLE ROOF CEMENT 
OR SEALANT AT JOINT

MULTIPLE-PLY MODIFIED BITUMENT 
ROOF SYSTEM W/ GRAVEL 
BALLAST

4" MIN. FLANGE SET IN 
COMPATIBLE ROOF CEMENT 
BETWEEN TOP BASE PLY AND 
CAP SHEET; PRIME BEFORE 
INSTALLATION

4"
MIN.

4"
MIN.

TOP OF SOFT METAL PIPE 
FLASHING ROLLED INTO PIPE 
1" MINIMUM

CONTINUOUS CLEAT (BOTH SIDES 
OF PARAPET CAP)

PRE-FINISHED SHEET METAL PARAPET 
CAP SLOPED TO DRAIN TO ROOF SIDE

EXTENDED BASE FLASHING FROM 4" 
MINIMUM FROM CANT ONTO "FLAT" 
OF ROOF OVER WALL AND SECURE 
TO OUTSIDE FACE BENEATH CLEAT

FASTENERS APPROX. 8" O.C.

CONTINUOUS TREATED WOOD 
BLOCKING AND SHIM

EXTENDED FIELD PLIES ABOVE CANT

MULTIPLE-PLY MODIFIED BITUMEN 
ROOF MEMBRANE

CANT

COVERBOARD

POLYISOCYANURATE BOARD 
INSULATION (R 25 CI MIN.)

EXISTING CONCRETE ROOF DECK

GRANULATED CAP SHEET EXTEND 
OVER TOP OF PARAPET CAP

4"
MIN.

MODIFIED BITUMEN MEMBRANE 
STRIPPING FEATHERED AT FIELD OF ROOF 
WITH SEALANT AT JOINT TO GRAVEL STOP

STAGGERED FASTENERS 
3" to 6" O.C.

MULTIPLE-PLY MODIFIED 
BITUMEN ROOF MEMBRANE

COVERBOARD

POLYISOCYANURATE BOARD 
INSULATION (R 25 CI MIN.)

EXISTING CONCRETE ROOF DECK

TREATED WOOD NAILERS

CONTINUOUS 
CLEAT

EXTEND ONE ROOFING 
PLY SHEET TO BELOW 
BLOCKING

PRE-FINISHED SHEET METAL EDGE 
FLASHING (1" TALL GRAVEL STOP) 
APPROX. 4'' WIDE FLANGE

GRAVEL BALLAST

4"
MIN.

NOTE:  MECHANICAL UNITS SHOULD 
NOT BE SET UNTIL THE ROOF SYSTEM 
HAS BEEN INSTALLED.

SEALING MATERIAL

TREATED WOOD 
BLOCKING AND NAILERS

PRE-FINISHED SHEET METAL FLASHING 
AND  REMOVABLE COUNTERFLASHING

EXISTING CONCRETE ROOF DECK

POLYISOCYANURATE BOARD 
INSULATION (R 25 CI MIN.)

10
'' 

M
IN

.
FL

A
S

H
IN

G
 H

E
IG

H
T

GASKETED STAINLESS STEEL 
FASTENERS (MIN. TWO 
FASTENERS PER SIDE)

FASTENERS AT APPROX. 8" O.C.

MULTIPLE-PLY MODIFIED BITUMEN 
ROOF MEMBRANE

GRANULATED CAP SHEET EXTEND 
UNDER COUNTERFLASHING UP TO 
TOP OF BLOCKING

EXTENDED BASE FLASHING FROM 4" 
MINIMUM HORIZONTAL FROM CANT 
ONTO "FLAT" OF VERTICAL WALL 
SURFACE TO BE ATTCHED BEHIND 
FLASHING

PRIME SURFACE AS REQUIRED

COVERBOARD

MECHANICAL 
EQUIPMENT, SMOKE 
VENT, ROOF HATCH, ETC.

3"

EXISTING CONCRETE WALL

SEALANT ALL AROUND

1 1/2" X 1 1/2" 
STAINLESS STEEL 
SHEET METAL TRIM 
FLANGE ALL AROUND

4" HIGH X 8" WIDE 
STAINLESS STEEL 
SHEET METAL 
OVERFLOW SCUPPER 
WHERE INDICATED ON 
ROOF PLAN

FLASHING MEMBRANE 
SYSTEM

MODIFIED BITUMEN ROOF 
MEMBRANE SYSTEM

EXISTING CONCRETE ROOF 
DECK

POLYISOCYANURATE BOARD 
INSULATION (R 25 CI MIN.)

COVERBOARD

SCALE:  1 1/2" = 1'-0"1 ROOF DRAIN

SCALE:  1" = 1'-0"2 GUIDE FOR CRICKETS AND SADDLES1

SCALE:  1" = 1'-0"4 PIPE PENETRATION

SCALE:  1" = 1'-0"3 MBUR-PARAPET

SCALE:  1" = 1'-0"5 MBUR-PERIMETER EDGE

SCALE:  1" = 1'-0"6 EQUIPMENT CURB

SCALE:  1 1/2" = 1'-0"7 SCUPPER DETAIL
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correlating dimensions at the job site; the Engineer

remain the property of the Engineer.  They are not

and with appropriate compensation to the Engineer.

Contractor is responsible for confirming and

methods, techniques, sequences or procedures,
or

will not be responsible for construction
means,

for safety precautions and programs in connection

with the project.
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SCALE:  1" = 1'-0"8 GUARDRAIL
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GENERAL

GC-1  The contract structural documents represent the finished modifications to the
           existing structure, and, except where specifically shown, do not indicate the
           method or means of construction.  The Contractor shall supervise and direct the
           work and shall be solely responsible for all construction means, methods,
           procedures, techniques, and sequence.

GC-2  The structure has been designed to resist design loads only as a completed
           structure.  Applications of construction loads to the partially completed structure
           shall be considered by the Contractor and so included in the design of shoring,
           bracing, formwork, and any other supporting elements provided for construction of
           the structure.  During erection and until all permanent connections are made, the
           Contractor must provide temporary bracing to brace the structure in all directions.

GC-3  The Engineer shall not have control or charge of, and shall not be responsible for,
           construction means, methods techniques, sequences, or procedures for safety
           precautions and programs in connection with the work, for the acts or omission of
           the Contractor, Subcontractor, or any other persons performing any of the work, or
           for the failure of any of them to carry out the work in accordance with the

  contract documents.

GC-4  General Contractor shall check and verify all dimensions, elevations and existing
           conditions, (both new and existing) reporting any discrepancies to the Engineer
           before proceeding with any phase of the work as he will be responsible for all work
           fitting as intended by the construction documents.

GC-5  General Contractor must coordinate all platform dimensions with the shop drawings
           for the units to confirm that the units will be supported at all bearing locations.
           The General Contractor shall report any discrepancies to the Engineer before
           fabrication of materials and before proceeding with any phase of the work as he
           will be responsible for all work fitting as intended by the drawings.

GC-6  Refer to the plan for dimensions along the perimeter of the building and at
           column lines where existing slab cannot be cut.  At areas outside of these zones,
           the Contractor must locate all rebar prior to cutting the slab.  All proposed
           mechanical openings through the slab must be located to clear (not cut) the rebar
           as much as possible.  Contact the Engineer if any proposed openings in the
           allowable areas (outside of the excluded areas) will cut more than two (2) bars.

STRUCTURAL DESIGN CRITERIA

SD-1  A.  Live loads:
          1.  Mechanical Equipment -   Refer to drawings for unit weights
          2.  Catwalk                  40 PSF
          3.  Combinations in accordance with IBC 1605.3.1

      B.  Wind loads - ASCE 7-16 (IBC 1609.1)
            Design Wind Speed (MPH)    144 (Vult) (IBC Table 1609.3.1)
            Exposure classification      C

      C.  Ground Snow Load                   0 PSF (IBC Figure 1608.2)

      D.  Seismic Design Category            A

SD-2  Applicable codes:
      A.    2015 International Building Code
      B.    ASCE 7-10
      C.    ACI 318-14
      D.    AISC Fourteenth Edition 2011
      E.    AWS D1.1

CONCRETE/REINFORCING:

CR-1  The Contractor shall remove any loose or cracked sections of concrete from the
           existing plinths to expose competent, un-cracked concrete.  Remove loose
           materials, apply bonding agent and re-cast sections of plinths if needed with
           4,000 PSI concrete.

CR-2  Where expansion bolts (exp. bolt) are shown, they shall be Simpson Strong-Tie
           stainless steel Wedge-All or approved equal.  All anchors shall be zinc plated
           meeting the requirements of ASTM B633.  Expansion anchors shall be installed using
           minimum depths, edge distances and spacing (unless otherwise noted), as recommended
           by the anchor manufacturer and shall be tightened to the torque requirements of the
           manufacturer.  The Contractor must locate and mark all existing rebar in areas to
           receive expansion bolts.  Care shall be taken in placing expansion bolts to avoid
           conflicts with existing rebar.

IN-FILL SLABS ON FORM DECK CONSTRUCTION

FD-1  Roof infill slabs shall be 3", 3000 PSI normal-weight concrete on 9/16" deep,
      26 gage galvanized corrugated metal deck 0.6C26 as manufactured by Vulcraft or
      approved equal.  Each deck sheet shall span over at least 4 supports.  Deck shall
      conform to SDI Standards and shall have the following properties:

                            Ip  =  0.015 IN4/FT
                            In  =  0.015 IN4/FT
                            Sp  =  0.043 IN3/FT
                            Sn  =  0.043 IN3/FT
                            Fy  =  60 K.S.I.

      Reinforce slabs with 6" x 6" - W2.9 x W2.9 welded wire mesh flat sheets only lapped
      one mesh plus 2" at ends and sides.  Locate mesh in center of net slab thickness.

FD-2  Attach deck to supports with 5/8” diameter puddle welds in each flute made through
      the manufacturer's standard weld washers and with #10 TEK screws at 24-inch
      centers at sidelaps.  Lap corrugated metal deck 3" at ends and sides of sheet.

FD-3  Concrete strength tests of the installed concrete by the Testing Lab retained by
      the Owner must be obtained by the Contractor and submitted to the Engineer.  The
      Contractor shall notify the Engineer and Testing Lab a minimum of 48 hours in
      advance of any concrete placement.  The Contractor shall not place any concrete
      until all steel placement has been reviewed by the Testing Lab and Engineer AND all
      corrections made by the Contractor.  It is the Contractor's responsibility to
      ensure that all corrections have been made.

TEXAS DEPARTMENT OF INSURANCE WINDSTORM INSPECTION REQUIREMENTS

TDI-1  Submit TDI compliant roofing documentation on proposed re-roof materials.  The
       installation method to be used must be clearly shown on the shop drawings.  The
       installation method must have accompanying TDI approved documentation.

       The Structural Engineer must be allowed to inspect the installation of all roofing
       materials prior to the installation of any subsequent layers of roofing materials.

EPOXY

EX-1  Embedded steel items shall be set into hardened concrete with epoxy only where
          detailed on the drawings or where approved by the Engineer.  The Contractor must
          locate and mark all existing rebar in areas to receive post installed anchors.
          Care shall be taken in placing post-installed anchors to avoid conflicts with
          existing rebar.
EX-2  All holes shall be drilled with a "Rotary Hammer" percussion drill. All holes shall
          have a diameter no larger than 1/8" greater than the diameter of the steel member
          being installed.

EX-3  All holes shall be cleaned with compressed air and shall be dry prior to
          installation of epoxy. Holes shall be free of all deleterious material such as
          laitance, dust, dirt, and oil.

EX-4  Steel shall be cleaned to a bright finish with wire brushes prior to installation.
          Prime surface as required by Manufacturer.

EX-5  Acceptable Products are HILTI HIT RE500SD, HILTI HIT-HY 150 SD-MAX, Simpson
          Strong-Tie Set-XP or approved equal.  Substitutions may be considered provided
          complete technical information is furnished to the Engineer and approved prior to
          commencement of work. In using the above products, follow strictly the
          manufacturer's specifications and directions for mixing and application.  Also heed
          all label warnings by manufacturer.  Make application in accordance with applicable
          safety laws.

STRUCTURAL STEEL

ST-1  All structural steel shall conform to ASTM Specifications A36 except wide flange
          shapes shall conform to ASTM A992 GR50.  Structural steel details and connections
          shall conform to the standards of the AISC. Splicing of structural steel members is
          prohibited.  Any member having a splice not shown and detailed on the construction
          documents or approved shop drawings will be rejected.  All welding shall conform to
          the American Welding Society Code.  Use E70 series electrodes for all structural
          steel welds.

ST-2  All connections shall have 3/4” diameter bolts at 3” on center for full depth of
          beam as a minimum.  Field connections shall be equivalent to standard bolted
          connections using 3/4" diameter ASTM A325X bolts unless otherwise shown.
          Connections shall be bolted or welded - See details.

ST-3  All structural steel members including bolts and miscellaneous steel members shall
          be hot-dip galvanized after fabrication.  Apply zinc rich field galvanizing over
          all field welded areas.

ST-4  All connection plates and angles for structural steel shall be 3/8" thick at 3/4"
          Bolts.

ST-5  The Contractor shall submit product data on the galvanized grating material to be
          used at the catwalks.  The grating must be oriented to span in the directions shown
          on the plan.  Product submittal must include typical anchorage details to wide
          flange beams.  Anchorage details shall include the ability to remove sections of
          grating as needed to access areas below the catwalk for routine mechanical unit
          and roof maintenance.

APPLICABILITY OF TYPICAL DETAILS

TD-1  Typical Details shall apply to ALL such situations and conditions which are similar
           to the condition shown on the detail or verbally described in the title of the
           detail or notes on the detail.  Typical Details shall apply regardless of whether
           or not the detail section mark is cut on the plans.

MISCELLANEOUS

M-1  Changes shall not be made to the drawings without written approval of the Engineer.

M-2  Shop drawings shall be submitted for all structural items including epoxy, expansion
         bolts, structural steel, metal deck, roofing materials and steel grating.

         The Contractor must submit all shop drawings for review a minimum of ten (10)
          working days prior to their due date back to the supplier.  Failure to do so will be
          the responsibility of the Contractor.

M-3  Contractor must field verify dimensions and elevations of existing plinths.

SITE OBSERVATION BY THE STRUCTURAL ENGINEER

SV-1 Periodic site observations by field representatives of the Structural Engineer are
         solely for the purpose of determining if the work of the Contractor is proceeding in
         general accordance with the structural contract documents.  These limited site
         observations should not be construed as exhaustive or continuous to check the
         quality or quantity of the work, but rather periodic in an effort to guard the Owner
         against defects or deficiencies in the work of the Contractor.

SV-2 Do not cover up structural framing until it has been reviewed by the Engineer and
          Testing Lab.

REPRODUCTION NOTE

R-1   The use of reproductions of these contract drawings by any contractor,
          subcontractor, erector, fabricator, or material supplier in lieu of preparation of
          shop drawings signifies his acceptance of all information shown hereon as correct,
          and obligates himself to any job expense, real or implied, arising due to any
          errors that may occur hereon.
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FLOOR CLEANOUT AT

GRADE

ELECTRICAL DRAWING NOTE

REFERENCE

PLUMBING DRAWING NOTE

REFERENCE

MECHANICAL DRAWING NOTE

REFERENCE
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MISCELLANEOUS

1

1

DUCTWORK

1

PIPING TYPESPIPING SYMBOLS

MECHANICAL SYMBOLS MECHANICAL GENERAL NOTES

1.

2.

3. COORDINATE LOCATIONS OF FLOOR AND WALL OPENINGS WITH ARCHITECT AND STRUCTURAL ENGINEER.

4. CONTRACTOR SHALL COORDINATE WITH ELECTRICAL CONTRACTOR FOR ALL ELECTRICAL POWER

REQUIREMENTS.

5.

6.

7.

8.

9.

10.

11.

12. CONTRACTOR SHALL COMPLY WITH ALL STATE, LOCAL, AND FEDERAL CODES AND AUTHORITIES HAVING

JURISDICTION.

13.

14.

15. COORDINATE EXACT LOCATION, FINISH, AND COLOR OF ALL AIR DEVICES WITH ARCHITECT PRIOR TO

INSTALLATION.

16. ALL EXPOSED DUCTWORK SHALL BE INTERNALLY LINED.

17.

18.

19.

20. DUCT SIZES SHOWN ON PLANS ARE CLEAR INSIDE DIMENSIONS.

21.

22. PROVIDE AIRFOIL TYPE TURNING VANES IN ALL 90 DEGREE ELBOWS.

23.

24.

25.

26.

27.

28. COORDINATE ALL MOUNTING LOCATIONS AND HEIGHTS OF AIR DEVICES WITH ARCHITECT PRIOR TO FINAL

INSTALLATION.

29.

PIPING AND DUCTWORK ON DRAWINGS ARE SCHEMATIC ONLY. COORDINATE WITH OTHER TRADES FOR

PIPING AND DUCTWORK ROUTING, OFFSET AND RUN PIPING/DUCTWORK INSIDE THE STRUCTURE IF

REQUIRED. PROVIDE ALL NECESSARY PIPING, DUCTWORK, FITTINGS, INSULATION, AND OTHER

ACCESSORIES.

EXACT LOCATIONS OF TERMINAL BOXES, GRILLES, DAMPERS SHALL BE FIELD COORDINATED WITH OTHER

TRADES TO AVOID CONFLICTS AND ALLOW ADEQUATE CLEARANCE AND EASY ACCESS.

CONTRACTOR SHALL COORDINATE EXACT LOCATIONS OF ALL OUTSIDE AIR INTAKES TO MAINTAIN 10 FEET

DISTANCE BETWEEM OUTSIDE AIR INTAKES AND ANY EXHAUST AIR OUTLET, FLUES OR PLUMBING VENTS.

PROVIDE A CONICAL SPIN-IN SHEETMETAL INLET DUCT TO TERMINAL BOX SHALL BE SAME SIZE AS

TERMINAL BOX INLET PROVIDE RIGID ROUND DUCT THAT IS ONE SIZE LARGER THAN THE INLET BOX SIZE IF

THE DISTANCE BETWEEN THE SIZE.  DUCT AND THE TERMINAL BOX INLET IS MORE THAN MAIN 6'-0".

CONTRACTOR SHALL PROVIDE ADEQUATE CLEARANCE AROUND VAV BOXES AS REQUIRED BY

MANUFACTURER.  COORDINATE EXACT LOCATION WITH OTHER TRADES.

ROUTE HYDRONIC PIPING FROM MAINS TO VAV BOXES, REFER TO SCHEDULES FOR PIPE SIZING, WITH AN

ISOLATION VALVE THE SUPPLY AND RETURN LINES AND A VENT AT THE HIGH POINT. OFFSET PIPING AND

RUN INSIDE STRUCTURE AS NEEDED TO PROVIDE PROPER CLEARANCES.  TYPICAL.

ALL SUPPLY AIR DUCT UPSTREAM OF TERMINAL BOXES (PER DIRECTION OF AIRFLOW) SHALL BE SIZED AND

CLASSIFIED TO MEDIUM PRESSURE DUCTWORK. THIS DUCT SHALL BE CONSTRUCTED TO MEET THE LATEST

SMACNA STANDARDS FOR MEDIUM PRESSURE DUCTWORK.

INSTALL TERMINAL BOXES TO ENSURE ACCESS PANELS ARE NOT BLOCKED. MAINTAIN MINIMUM 4'-0" FOR

CONTROL PANEL ACCESS.

NO PIPE HANGERS SHALL BE SPACED MORE THAN 10'-0". COMPLY WITH PIPE SPACING AS SPECIFIED IN THE

PIPE SUPPORT SPECIFICATION.

EQUIPMENT SIZES, DIMENSIONS, AND REQUIRED CONNECTIONS SHALL BE VERIFIED WITH THE

MANUFACTURER DRAWINGS CUTSHEETS BEFORE FABRICATION OF DUCTWORK, PIPING, OR POURING OF

CONCRETE HOUSEKEEPING AND PADS.

CONTRACTOR SHALL VERIFY DUCTED RETURN AIR PATH BACK TO ALL UNITS. REFER TO FLOOR PLANS AND

AIR DEVICE FOR EXACT SIZING. WHERE RETURN AIR PATH IS ROUTED THROUGH A FIRE RATED WALL, A FIRE

DAMPER SHALL BE TAGS IN THE DUCTWORK.  PROVIDED

PROVIDE ACCESS PANEL FOR ALL HVAC EQUIPMENT LOCATED ABOVE HARD CEILING. SIZE PANEL PER

RECOMMENDED SERVICE CLEARANCES AND COORDINATE WITH ARCHITECT FOR MANUFACTURER'S

FINISH.

PROVIDE TEMPERATURE SENSORS, HUMIDISTATS AND CO2 SENSORS AT LOCATIONS INDICATED ON PLANS.

MOUNT SENSORS 2'-0" BELOW THE FINISHED CEILING AND NEAR A RETURN AIR GRILLE, ENSURE ALL

TEMPERATURE SENSORS TEMPERATURE CLEAR OF CASEWORK PRIOR TO FINAL ROUGH-IN. MOUNT

HUMIDISTATS AND C02 SENSORS AT THE SAME ELEVATION AS ARE SWITCHES. COORDINATE EXACT

LOCATIONS WITH LIGHT ARCHITECT.

PROVIDE SPIN-IN CONNECTION WITH LOCKING QUADRANT BUTTERFLY FOR ALL ROUND DUCTWORK

CONNECTED RECTANGULAR TO DUCT.

ALL LOW PRESSURE DUCTWORK AND ASSOCIATED ACCESSORIES SHALL BE CONSTRUCTED TO MEET THE

LATEST STANDARDS FOR MEDIUM AND LOW PRESSURE SMACNA DUCTWORK.

FASTEN AND SEAL ALL DUCTWORK JOINTS, LONGITUDINAL AND TRAVERSE SEAMS AND CONNECTIONS PER

ASHRAE SECTION 6.4.4.2.1. DUCT SEALANT SHALL BE INSPECTED PRIOR TO DUCTWORK BEING 90.1

INSULATED.

ALL EXPOSED DUCTWORK AND PIPING ALONG WITH ASSOCIATED ACCESSORIES IN AREAS WITH NO CEILING

OR PARTIAL SHALL BE PAINTED. REFER TO ARCHITECT FOR CEILING COLOR.

PROVIDE REMOTE DAMPER OPERATORS FOR ALL SPIN-IN ROUND DAMPERS CONNECTED TO RECTANGULAR

DUCT LOCATED HARD ABOVE A CEILING.

ALL EQUIPMENT LOCATED OUTDOORS SHALL BE SELECTED TO WITHSTAND 150 MPH WINDS AND SHALL BE

SECURED TO STRUCTURE/GRADE. ALL FANS, RELIEF HOODS, AND INTAKE HOODS SHALL BE SECURED TO

CURB USING STEEL DIRECTLY ALL PIPE SUPPORTS AND CONDUIT SUPPORTS SHALL BE ANCHORED TO

ROOF DECK. ALL AIR COOLED CONDENSING CABLES.  SHALL BE ANCHORED TO ROOF DECK. VIBRATION

ISOLATORS SHALL INCLUDE UPLIFT UNITS SECUREMENT.

IT IS THE CONTRACTOR'S RESPONSIBILITY TO HAVE VERIFIED EXISTING JOBSITE CONDITIONS DURING THE

BIDDING PERIOD, THEY WILL HAVE OBTAINED THE SCOPE OF MECHANICAL WORK INVOLVED AS A RESULT

OF ARCHITECTURAL MODIFICATIONS TO THE EXISTING STRUCTURE. THE SCOPE OF WORK SHALL INCLUDE

MATERIALS AND DUCTWORK CONSISTING OF THE EQUIPMENT, OR APPARATUS WHICH MUST BE REROUTED,

RELOCATED, OR REMOVED EITHER TEMPORARILY OR PERMANENTLY AND DEVICES WHICH MUST BE

PROVIDED SO THAT THE INDICATED REMODELING MAY BE ACCOMPLISHED. NOT ALL EXISTING CONDITIONS

ARE NECESSARILY INDICATED ON DRAWINGS, CONTRACTOR SHALL DEMOLISH ONLY WHAT IS INDICATED TO

BE DEMOLISHED ON THE DRAWINGS.

AFTER THE HYDRONIC SYSTEM FLUSH IT IS THE MECHANICAL CONTRACTORS RESPONSIBILITY TO PROVE
ALL BYPASS LOOPS ON ALL OF THE COIL PIPING IS CLOSED. ONCE THE VALVE IS PROVED CLOSED, REMOVE
THE HANDLE OF THE BYPASS ISOLATION VALVE TO ENSURE NO BYPASS LINE CAN BE OPENED DURING
REGULAR OPERATION.

CHILLED WATER SUPPLY

CHILLED WATER RETURN

EQUIPMENT MATRIX NOTES:
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CHWR

This schematic is a general representation of a chiller plant with

equal size chillers operating in parallel.

The chiller manager calls each chiller to run based on load. See

individual chiller schematics for specific points.

T

T

CHWS

T

AI

AI

AI

T

AI

FS FM

AI

120

AI B0

BI

N.C.

ISOLATION

VALVE

T

AI

FS FM

AI

120

AI B0

BI

N.C.

ISOLATION

VALVE

BO

AO

BI

VFD

BACNET

BO CHWP-2 START/STOP

AO

BI CHWP-2 STATUS

CHWP-2 SPEED

VFD

BACNET

CHWP-1 START/STOP

CHWP-1 STATUS

CHWP-1 SPEED

CHWP-1

CHWP-2

ACCH-1

ACCH-2

T

AI

T

AI

CHWS

CHWR

DPAI

CHW DIFFERENTIAL

PRESSURE

NOTE #4

NOTE #2

NOTE #2

NOTES

#1,3

NOTES

#1,3

NOTES:

1. DIVISION 23 TO INSTALL THRED-O-LETS FOR ALL DEVICES INSTALLED IN PIPING.

2. FLOW SWITCHES BY DIVISION 23 CHILLER SUPPLIER. VERIFY FLOW SWITCH IS

INTERLOCKED WITH CHILLER.

3. INSURE 20 PIPE DIAMETERSS UPSTREAM AND 10 PIPE DIAMETERS DOWNSTREAM OF

STRAIGHT PIPE.

4. FIELD VERIFY DIFFERENTIAL PRESSURE TRANSMITTER IS IN AN ACCESSIBLE LOCATION

APPROXIMATELY 2/3 DOWN THE MAIN LOOP.

BI VFD FAULT

CHILLED WATER SYSTEM - CHILLER MANAGER - RUN CONDITIONS:

THE CHILLED WATER SYSTEM SHALL BE ENABLED TO RUN WHENEVER:

• A DEFINABLE NUMBER OF CHILLED WATER COILS NEED COOLING

• AND THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 50°F (ADJ.).

TO PREVENT SHORT CYCLING, THE CHILLER MANAGER SHALL RUN FOR AND BE OFF FOR MINIMUM ADJUSTABLE TIMES

(BOTH USER DEFINABLE).

EACH CHILLER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND CONTROLS.

CHILLER LEAD/LAG OPERATION:

THE TWO CHILLER TRAINS, (EACH CHILLER AND ITS ASSOCIATED SUPPORT EQUIPMENT), SHALL OPERATE IN A LEAD/LAG

FASHION. CHILLER TRAIN SHALL BE REFERRED TO AS CHILLER IN THIS SEQUENCE.

THE FOLLOWING SETPOINTS ARE RECOMMENDED VALUES. ALL SETPOINTS SHALL BE FIELD ADJUSTED DURING THE

COMMISSIONING PERIOD TO MEET THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.

TO PREVENT SHORT CYCLING, THERE SHALL BE A USER DEFINABLE DELAY (ADJ.) BETWEEN STAGING UP OR DOWN,

UNLESS SHUTDOWN ON SAFETIES OR FAILURE. EACH CHILLER SHALL RUN SUBJECT TO ITS OWN INTERNAL SAFETIES

AND CONTROLS.

• THE LEAD CHILLER SHALL RUN FIRST.

• ON FAILURE OF THE LEAD CHILLER, THE LAG CHILLER SHALL RUN AND THE LEAD CHILLER SHALL TURN OFF.

• ON INCREASING MAIN CHILLED WATER SUPPLY TEMPERATURE ABOVE 52°F (ADJ.), THE LAG CHILLER SHALL STAGE

ON AND RUN IN UNISON WITH THE LEAD CHILLER TO MAINTAIN CHILLED WATER TEMPERATURE SETPOINT.

THE DESIGNATED LEAD CHILLER SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS (USER SELECTABLE):

• MANUALLY THROUGH A SOFTWARE SWITCH

• IF CHILLER RUNTIME (ADJ.) IS EXCEEDED

• DAILY

• WEEKLY

• MONTHLY

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• CHILLER 1 FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• CHILLER 2 FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• LEAD CHILLER FAILURE: THE LEAD CHILLER IS IN FAILURE AND THE LAG CHILLER IS ON.

 

• HIGH MAIN CHILLED WATER SUPPLY TEMP: IF THE MAIN CHILLED WATER SUPPLY TEMPERATURE IS GREATER THAN

56°F (ADJ.).

• LOW MAIN CHILLED WATER SUPPLY TEMP: IF THE MAIN CHILLED WATER SUPPLY TEMPERATURE IS LESS THAN 38°F

(ADJ.). 

• HIGH MAIN CHILLED WATER RETURN TEMP: IF THE MAIN CHILLED WATER RETURN TEMPERATURE IS GREATER

THAN 68°F (ADJ.).

• LOW MAIN CHILLED WATER RETURN TEMP: IF THE MAIN CHILLED WATER RETURN TEMPERATURE IS LESS THAN

47°F (ADJ.).

1. SECONDARY CHILLED WATER LOOP PUMPS (TYPICAL OF 2)

CHILLED WATER PUMP SYSTEM - RUN CONDITIONS:

THE CHILLED WATER PUMPS SHALL BE ENABLED WHENEVER:

• A DEFINABLE NUMBER OF CHILLED WATER COILS NEED COOLING.

• AND THE OUTSIDE AIR TEMPERATURE IS GREATER THAN 54°F (ADJ.).

TO PREVENT SHORT CYCLING, THE CHILLED WATER PUMP SYSTEM SHALL RUN FOR AND BE OFF FOR MINIMUM

ADJUSTABLE TIMES (BOTH USER DEFINABLE).

THE PUMPS SHALL RUN FOR FREEZE PROTECTION ANYTIME THE OUTSIDE AIR TEMPERATURE IS LESS THAN 38°F (ADJ.).

CHILLED WATER PUMP LEAD/LAG OPERATION:

THE TWO VARIABLE SPEED CHILLED WATER PUMPS SHALL OPERATE IN A LEAD/LAG FASHION.

• THE LEAD PUMP SHALL RUN FIRST.

• ON FAILURE OF THE LEAD PUMP, THE LAG PUMP SHALL RUN AND THE LEAD PUMP SHALL TURN OFF.

• ON DECREASING CHILLED WATER DIFFERENTIAL PRESSURE, THE LAG PUMP SHALL STAGE ON AND RUN IN UNISON

WITH THE LEAD PUMP TO MAINTAIN CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT.

THE DESIGNATED LEAD PUMP SHALL ROTATE UPON ONE OF THE FOLLOWING CONDITIONS (USER SELECTABLE):

• MANUALLY THROUGH A SOFTWARE SWITCH

• IF PUMP RUNTIME (ADJ.) IS EXCEEDED

• DAILY

• WEEKLY

• MONTHLY

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• CHILLED WATER PUMP 1

• FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.

• VFD FAULT.

 

• CHILLED WATER PUMP 2

• FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.

• RUNNING IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.

• RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT.

• VFD FAULT.

CHILLED WATER DIFFERENTIAL PRESSURE CONTROL:

THE CONTROLLER SHALL MEASURE CHILLED WATER DIFFERENTIAL PRESSURE AND MODULATE THE CHILLED WATER

PUMP VFDS IN SEQUENCE TO MAINTAIN ITS CHILLED WATER DIFFERENTIAL PRESSURE SETPOINT. THE FOLLOWING

SETPOINTS ARE RECOMMENDED VALUES. ALL SETPOINTS SHALL BE FIELD ADJUSTED DURING THE COMMISSIONING

PERIOD TO MEET THE REQUIREMENTS OF ACTUAL FIELD CONDITIONS.

THE CONTROLLER SHALL MODULATE CHILLED WATER PUMP SPEEDS TO MAINTAIN A CHILLED WATER DIFFERENTIAL

PRESSURE OF 12LBF/IN2  (ADJ.). THE VFDS MINIMUM SPEED SHALL NOT DROP BELOW 20% (ADJ.).

ON DROPPING CHILLED WATER DIFFERENTIAL PRESSURE, THE VFDS SHALL STAGE ON AND RUN TO MAINTAIN SETPOINT

AS FOLLOWS:

• THE CONTROLLER SHALL MODULATE THE LEAD VFD TO MAINTAIN SETPOINT.

• IF THE LEAD VFD SPEED IS GREATER THAN A SETPOINT OF 90% (ADJ.), THE LAG VFD SHALL STAGE ON.

• THE LAG VFD SHALL RAMP UP TO MATCH THE LEAD VFD SPEED AND THEN RUN IN UNISON WITH THE LEAD VFD TO

MAINTAIN SETPOINT.

ON RISING CHILLED WATER DIFFERENTIAL PRESSURE, THE VFDS SHALL STAGE OFF AS FOLLOWS:

• IF THE VFDS SPEEDS THEN DROPS BACK TO 60% (ADJ.) BELOW SETPOINT , THE LAG VFD SHALL STAGE OFF.

• THE LEAD VFD SHALL CONTINUE TO RUN TO MAINTAIN SETPOINT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH CHILLED WATER DIFFERENTIAL PRESSURE: IF THE CHILLED WATER DIFFERENTIAL PRESSURE IS 25% (ADJ.)

GREATER THAN SETPOINT.

• LOW CHILLED WATER DIFFERENTIAL PRESSURE: IF THE CHILLED WATER DIFFERENTIAL PRESSURE IS 25% (ADJ.)

LESS THAN SETPOINT.

CHILLED WATER TEMPERATURE MONITORING:

THE FOLLOWING TEMPERATURES SHALL BE MONITORED:

• CHILLED WATER SUPPLY.

• CHILLED WATER RETURN.

ALARMS SHALL BE PROVIDED AS FOLLOWS:

• HIGH CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY TEMPERATURE IS GREATER THAN

55°F (ADJ.).

• LOW CHILLED WATER SUPPLY TEMP: IF THE CHILLED WATER SUPPLY TEMPERATURE IS LESS THAN 38°F (ADJ.).

1 N.T.S.

 CHILL WATER CONTROLS DIAGRAM

CHILL WATER SYSTEM SEQUENCE OF OPERATIONS

T
AI - OA Temp

GLOBAL POINT

H AI - OA RELATIVE HUMIDITY

GLOBAL POINT
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ONE-LINE KEY NOTES
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PLUMBING PIPE MATERIALS SCHEDULE

PLUMBING LEGEND GENERAL ROOF PLAN NOTES:

GAS CONNECTION - TYP.1

GAS PIPING  SUPPORT DETAIL2

GAS EQUIPMENT CONNECTION3

PLUMBING EQUIPMENT SCHEDULE

GAS LOAD SUMMARY (3 PSI)
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GENERAL PLUMBING NOTES:

PLUMBING KEYED NOTES
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