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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07100 - WATERPROOFING AND DAMPPROOFING

This Standard is for guidance only.

PART O

DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES

A.
B.
C.

® mmo

H.

PART 1
PART 2

Design waterproofing or dampproofing for basements.
Design dampproofing for foundations.

Coordinate requirements for foundation drainage and foundation wall drain board with the
geotechnical investigation and with the Civil Engineer, and incorporate requirements into
waterproofing/dampproofing design.

Coordinate waterproofing and dampproofing with slab vapor barrier requirements.
Exterior applications shall receive protection board (or insulation) prior to back-fill in all cases.
Specify minimum thickness of dampproofing/waterproofing materials.

Water repellents are not allowed on masonry surfaces. Other uses of water repellents allowed only
with specific approval of the DPS Project Manager.

Refer to Section 09900 for anti-graffiti coatings.
GENERAL No standards
PRODUCTS

201 MATERIALS:

A.
B.
C.

PART 3

Waterproofing: Elastic sheet materials: Uncured plasticized bituminous or EPDM
Dampproofing: Liquid applied bituminous

Water repellents: Not allowed on masonry surfaces

EXECUTION

3.01 INSTALLATION

A.
B.
C.

Owner and A/E shall be allowed to inspect waterproofing/dampproofing prior to concealment.
Substrate shall be smooth and free of defects.

Installer must accept surface prior to beginning work, and once begun, provide full acknowledgement
that substrate is acceptable.

Skips or holes in coverage of waterproofing/dampproofing materials not permitted.

END OF SECTION 07100
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07210 — BUILDING INSULATION

This Standard is for guidance only.

PART O

DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES

A.
B.

I GmmoOOo

PART 1
PART 2

Insulation shall be designed to provide a complete, unbroken thermal building envelope.

At minimum, provide insulation types and thicknesses based on composite insulation value of R-19
for walls and R-30 for roof and roof-ceiling assemblies. Also refer to standard Section 15010 for
thermal performance requirements.

Consider insulation of boiler room ceilings under occupied spaces.

See roof insulation section for additional standards.

See gypsum board systems sections for acoustic/sound insulation.

See fireproofing sections for fire safing insulation.

Coordinate code requirements for proper ratings for both exposed and hidden conditions.
Exterior insulation and finish systems (EIFS) are prohibited on DPS facilities.

GENERAL No standards

PRODUCTS

201 MATERIALS

A.

B.

C.
D.

PART 3

Cavity Wall: 2" minimum thickness polyisocyanurate foam; size shall be coordinated with horizontal
spacing of masonry reinforcing.

Foundation: 2" minimum thickness extruded polystyrene foam insulation

Wall and Ceiling: Glass fiber batts, foil face

Exterior door and window perimeter shim voids and similar spaces: Insulating foam sealant
EXECUTION No standards

END OF SECTION 07210
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07240 — ROOF AND DECK INSULATION

This Standard is for guidance only.

PART O
PART 1

A.

DESIGN STANDARDS
GENERAL DESIGN GUIDELINES

Report selected insulation types and systems at DESIGN DEVELOPMENT PHASE. Roof
insulation thicknesses affect design of adjacent building components (i.e. through-wall
flashings, window sills, door thresholds, wall penetrations, rooftop equipment/piping, etc.). It
is the intent of DPS to prevent the need to redesign major adjacent components due to roof
insulation thicknesses not being accommodated.

All roof decks shall be numbered “001”, “002" , etc. Each distinct roof shall have a unique
number. For existing roof decks, use deck numbers previously established by DPS.

Conduct sufficient research to specify insulation by thickness. Insulation shall not be
specified by R-Value. This will ensure all bidders are basing their pricing on the same
information, and eliminates the potential for interpretation-based arguments. The minimum
insulating value of the roofing assembly shall be R-30.

Roof slope
1. Roof design shall provide 1/4” per foot roof surface slope for all roofing systems.

2. Coordinate roof framing to create slope by use of the roof framing system where
possible.

3. Minimize the use of tapered insulation to provide field slope. Use tapered insulation to
provide crickets/saddles and drain sumps.

Saddles and crickets shall be of same material as the base insulation materials.

Crickets/saddles shall be designed to provide %" per foot minimum slope on the finished
roof surface.

6. Provide crickets at the upslope side of all rectangular penetrations greater than 2’-0” in
width.

Roof drainage
1. Locate roof drains in sunny roof areas.

2. Roof drains shall discharge into the storm sewer wherever possible. If surface drainage
is necessary, consult with Denver Wastewater Management.

3. Overflow drainage provisions shall be incorporated such that no more than the code-
required maximum limit of ponding is possible on any portion of the roof before the
overflow drainage system begins to prevent additional ponding. A/E shall engineer the
entire overflow capacity in accordance with governing building codes.

4. Overflow drainage may be provided either by overflow scuppers or by separate drainage
system, designed to meet building code requirements.

5. Ponding water requirements by Denver Wastewater Management may necessitate
greater water depths prior to overflow drainage mechanisms becoming operational.
These requirements would also require an increase in the roof structure’s load carrying
capacity. Avoid ponding of water on roof unless it is unavoidable. Utilize site ponding
where practical if retention of water is required. No roof ponding of water for retention
purposes shall be permitted without the prior written approval of the DPS Project
Manager.

6. Sump pans shall not be used for roof drains. Drain bowl rim and underdeck clamp shall
bear directly on the roof deck. A neat, round opening of the minimum size needed shall
be cut in the steel deck at each roof drain location. Circular openings in roof deck shall
be supported by the roof structure.
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07240 — ROOF AND DECK INSULATION

This Standard is for guidance only.

7. Primary drain and overflow drain shall both be located within a common rectangular flat
area (4’ x 4’ square recommended), with tapered insulation on all four sides to provide a
smooth transition to the primary roof insulation system. Tapered insulation within drain
areas shall be factory fabricated, not field cut. Slope on sides of transition shall not
exceed 1" per foot. Minimum insulation thickness at drain rim shall be 1”. Ponding is not
allowed adjacent to drains.

8. Overflow drain clamping ring shall be set level with roof surface elevation, in same 4’ x 4’
flat area as primary roof drain. In no case shall overflow drains be sumped below the
surrounding roof elevation unless the primary roof drain is contained within the same
sump area..

9. Top of overflow standpipe shall be no more than the code-required elevation above roof
level and no less than 2” above roof level. Top of overflow standpipe elevation shall be
measured from roof elevation at top of drain sump, not flat area within bottom of drain
sump.

10. Overflow drainage may be provided at roof edges where roof slopes and layout permit.
Gravel stop edges or perimeter parapets less than 4" in height, located along the
perimeter of lowest roof elevation, may be used to provide all or part of the necessary
overflow drainage provision. Provide adequate detailing to assure that roof edge
overflows operate only under overflow conditions.

11. Where upper roofs drain onto lower roofs, provide splash blocks.

Use multiple layers of insulation as opposed to a single layer. Joints between layers shall be
staggered.

Under-deck roof insulation is not recommended. If use is allowed by the DPS Project
Manager, the A/E shall design the roofing system to prevent condensation.

Insulation for built-up roof systems

1. Insulation shall be mechanically fastened to steel decks, and fully mopped with hot
asphalt to primed concrete decks.

2. Insulation shall be covered with cover board.

3. Over all deck types, cover board shall be fully mopped in hot asphalt.

4. Cover board shall not be mechanically fastened through insulation into steel decks.
Insulation for single-ply roof systems

1. Insulation shall be covered with cover board.

2. Insulation shall be loose laid and cover board shall be mechanically fastened over steel
decks.

3. Avoid insulation thicknesses over six inches (6”) thick where possible. Where additional
thickness is required, provide alternate fastening system.

4. All layers shall be fully mopped over primed concrete decks.

4’ x 8 insulation boards shall be used for all mechanically fastened product, and 4’ x 4’
maximum insulation boards shall be used for all adhered (fully mopped) installations. Use of
4’ x 8' boards is strictly prohibited for adhered applications.

All field cut edges shall abut parapets or other roof edge termination conditions.

Determine insulation fastening rates; zones at perimeters, corners, and ridges to receive
increased insulation fastening rates; and insulation fastening patterns to be used. Insulation
attachment shall meet current building code, and ensure roof system meets FM Global 1-90
wind uplift requirements, whichever is more stringent.
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07240 — ROOF AND DECK INSULATION

This Standard is for guidance only.

M. Determine whether current building code requires gypsum board within the roof insulation
assembly.
N. Specify demolition, removal and disposal requirements where re-roofing is required.

PART 2  GENERAL
2.01 WARRANTY
A. Warranty: See roof membrane standards.
PART 3 PRODUCTS
3.01 INSULATION
A. Cover board for built-up roofing: Perlite or wood fiberboard, flat stock, minimum 3/4” thick
Cover board for EPDM roofing: Gypsum board (“Densglas” or equivalent), minimum %" thick

C. Base insulation layer: Polyisocyanurate foam board, tapered and flat
D. Crickets and saddles: Polyisocyanurate foam board, tapered
E. Tapered Edge Strip: Perlite or wood fiber insulation
F. Cant Strip: Perlite or wood fiber insulation
G. Gypsum Board
3.02 INSULATION FASTENERS
A. Coated type fasteners are prohibited.

PART 4 EXECUTION
401 INSTALLATION

A. At start of each workday, drains located within daily work area shall be temporarily plugged to
prevent debris from falling into the drains. Plugs shall be removed at the end of each
workday.

B. Ensure that fasteners do not penetrate conduit or other miscellaneous items located on the
underside of the roof deck.

C. Fasteners shall not penetrate bottom rib of steel deck where deck is exposed to view in the
finished construction. Fasteners shall not protrude below the bottom rib of steel deck.

D. Do not install insulation when water in any form (i.e. rain, dew, ice, frost, snow, etc.) is
present.

E. All field insulation, tapered insulation and crickets shall be installed with tight side and end

joints. Butt joints in succeeding rows of insulation shall be staggered. Butt and course joints
in adjacent layers of insulation shall be offset in both directions a minimum of 12”.

F. Insulation gaps in excess of %" in width shall be filled with fitted pieces of material.
Insulation shall fit tightly around projections.

”

H. At the start of each day’s work, ensure joint in top insulation layer is offset a minimum of 12
from joint in bottom layer across removed temporary tie-offs. Continuous joints between all
layers of insulation at tie-off locations will be rejected and will be grounds for removal and
replacement of adjacent roofing.

l. Insulation shall be installed to prevent ponding water in the finished roof system.

END OF SECTION 07240
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07521 — ASPHALT BUILT-UP ROOFING

This Standard is for guidance only.

PART O

DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES

A.

PART 1

Roofing systems preferred by DPS, in order of preference:
Built-up
Fully adhered EPDM

Fully detail the roofing system. Details shall be custom designed to address the specific
conditions present on the building, including corners, changes in direction and differences in
adjacent roof elevations. Manufacturer's standard details shall not be assumed to be
adequate for the needs of DPS. Although details need to be acceptable to the manufacturer,
details may be different than the manufacturer’s standard details.

Roof assembly shall be designed to meet UL Class A, for combustible or noncombustible
deck types.

Roof assembly shall be designed to meet FM 1-90 wind uplift rating.

Roof system general design requirements, roof deck numbering: Refer to standard Section
07240.

Roof system slope and drainage: Refer to standard Section 07240.

Where included in the scope of services, the A/E shall provide daily construction observation
reports to the DPS Project Manager.

Equipment support systems

Rooftop equipment shall be mounted to curbs that are flashed in to the roof system. Roof
curbs shall be specified in appropriate specification sections.

Rooftop conduits shall be supported using methods approved by DPS.  Supports shall not
penetrate the roof membrane.

Gas lines shall be supported using an alternate method specified under the mechanical
sections, and the method shall be approved by DPS.

A/E shall coordinate minimum heights and clearances with applicable codes.

At base-flashing details where the roof deck/roof framing is not supported by the higher wall,
a wall expansion joint detail shall be used. This shall be achieved using a wood curb of
continuous elevation, with 8" minimum height above high point of adjacent insulation
elevation, including any crickets/saddles that intersect the perimeter in question. Wall
expansion joint detail shall be sealed using a single-ply membrane drape and sheet metal
cover, as directed in Section 07620.

Exhaust all other options prior to approving or designing a pitch pan.

A/E shall lay out all roof penetrations and shall provide clear documentation of the acceptable
minimum separation between penetrations, considering flashing requirements.

Permanent walkway pads are required around the perimeters of major rooftop mechanical
equipment (exhaust fans excepted) and at roof access points.

GENERAL

1.01 QUALITY ASSURANCE

A.
B.
C.

Qualifications of Trade Contractor
Quialifications of Installers

Supervisor Qualifications
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07521 — ASPHALT BUILT-UP ROOFING

This Standard is for guidance only.

1.02 WARRANTY

A.

PART 2

8.

L L

The Contractor shall warrant all materials and workmanship for a period of two years from the
date of acceptance of the completed work by DPS. The Contractor shall make good any
defects in materials or workmanship that may develop during the two-year period by repairing
or replacing such defects at his own expense without cost to DPS.

Contractor shall perform all warranty work within 10 days of notification that a defect has
been discovered. Unless specifically approved in writing by the DPS Project Manager,
Owner may undertake repairs at Contractor's cost if Contractor fails to repair/replace
defective materials or workmanship within 10 days of notification.

Membrane Manufacturer's 10-year, total installed cost, labor and material, total roof system
warranty shall be provided. The total system warranty shall include the following:

Roof membrane

Roof membrane adhesion
Roof membrane flashings
Roof insulation

Roof insulation attachment

Roof system fasteners, termination bars, pre-manufactured metalwork, and other
miscellaneous accessories supplied by the membrane manufacturer

Warranty shall cover defects in materials and workmanship. Warranty shall not include any
buy-out clauses and shall not be prorated.

The warranty shall be underwritten by the Membrane Manufacturer.

PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

mmoow»

Johns Manville Roofing Systems Group
TAMKO Roofing Products

Firestone Building Products

GAF Materials Corporation

Owens Corning

Celotex

2.02 PRODUCTS

A.
B.

Roof insulation: See Section 07240.

Roofing Felts

Sheets: Four plies of asphalt-impregnated glass fiber mat, Type IV.

Felt Envelopes: Non-perforated, asphalt-saturated organic roof felt, Type I.
Roofing Bitumens

Asphalt Bitumen

a) Interply moppings: Type lll or IV to be determined by A/E
b) Flood coat: Type Il or lll to be determined by A/E
C) Flashings: Type Ill or IV to be determined by A/E
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07521 — ASPHALT BUILT-UP ROOFING

This Standard is for guidance only.

n

PART 3

2. Asphalt Primer
Flashings
1. Base Flashing Materials: One ply of SBS polymer modified bitumen reinforced with a
polyester and/or glass fiber mat. Top ply shall be granule surfaced.
2. Strip Flashing Materials: One ply of granule-surfaced SBS polymer modified bitumen sheet
reinforced with a polyester and/or glass fiber mat:.
Surfacing: Gravel
Asphalt roof cement
Related materials
Lead flashing for roof drains 27” x 27", minimum 4 pound lead.
Pipe or vent jackets shall be minimum 3 pound lead with cap designed for use on flat roof
construction.
3. Wood nailers: See Section 06100.
Walk way pads
Flashing securement devices shall be of adequate design to achieve substantial and positive
anchorage.
6. Pitch pan materials
a) Pourable sealant: Two-component polyurethane sealant
b) Primer: Polyurethane primer
C) Grout: Quick set, non-shrink, cementitious grout
d) Sheet metal: See Section 07620
EXECUTION

3.01 PRE-ROOFING CONFERENCE

A.

Prior to the start of roof installation, an on-site pre-roofing meeting shall be held with the A/E,
Contractor, all necessary Trade Contractors, Crew Foremen, Roof Membrane Manufacturer,
DPS Project Manager, and DPS Maintenance in attendance.

The purpose of the meeting will be to assist in coordination and scheduling; discuss access;
review technical aspects (drawings, specifications, and submittals), and quality control
issues.

3.02 PREPARATION

A.

B.

To the greatest extent possible, roofing work should not commence until drains, curbs, cants,
blocking, nailers, penetrations and related construction are completed.

Notification of unacceptable conditions:

Trade Contractor shall notify General Contractor, A/E or DPS Project Manager of conditions
which are unsuitable for roofing application.

2. Commencement of work shall be evidence of Contractor’'s acceptance of existing conditions.

3.03  APPLICATION/INSTALLATION

A.

See Section 07240 for roof insulation and drainage standards.
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07521 — ASPHALT BUILT-UP ROOFING

This Standard is for guidance only.

B.

C.

n

o ok~ w

Ensure that fasteners do not penetrate conduit or other miscellaneous items located on the
underside of the roof deck.

Do not apply roofing materials when water in any form (i.e. rain, dew, ice, frost, snow, etc.) is
present.

No phased construction is allowed. Each roof section is to be fully completed at the end of
each working day. If it becomes necessary to employ a phased application due to a sudden
rainstorm, the temporarily installed felts shall be removed prior to proceeding with the
installation.

Maintain asphalt temperature within 25 degrees F of recommended equiviscous temperature
at the point of application..

Set roofing plies in hot asphalt bitumen at a solid nominal uniform rate of 25 Ibs. per 100
square feet. The bitumen shall be sufficiently hot to ensure a complete bonding of plies.
Certain weather and roof conditions may require brooming in all plies.

Do not walk directly on felts for a minimum of 20 minutes to allow for proper adhesion of the
felts.

Envelopes shall be incorporated into the asphalt roof assembly at all edges and penetrations
through the roof membrane.

Valleys/waterways. Install an additional ply of felt and mopping of bitumen at all valley and
waterway locations.

Flashing height shall be minimum 8” above finished roof height.
Pitch Pans
Pitch pans shall be avoided where possible.

Pitch pans shall have a minimum depth of 47, a minimum flange width of 4” and a minimum
clearance of 2” from penetrations on all sides.

Prime pitch pan interior and penetration with polyurethane primer.

Fill the lower portion of pitch pan with non-shrink grout and allow to dry.

Fill top 2" with pourable sealer.

Pourable sealer shall be completely protected by a watertight sheet metal cover.

Temporary water cutoffs are to be constructed at the end of each working day to protect the
insulation, roofing, building, and building interior from damage due to wind, snow, and rain.

All temporary water cutoffs shall be removed at the commencement of work the next working
day

Roof surfacing shall commence only after completion of all necessary corrective work and
written approval of the completed field membrane, flashings, and set-on metal accessories by
the Contractor, Trade Contractor, Manufacturer, and A/E.

END OF SECTION 07521
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07553 — FULLY ADHERED EPDM ELASTIC SHEET ROOFING

This Standard is for guidance only.

PART O
0.01

A.

DESIGN STANDARDS
GENERAL DESIGN GUIDELINES
Roofing systems preferred by DPS, in order of preference:
1. Built-up
2. Fully adhered EPDM

Fully detail the roofing system. Details shall be custom designed to address the specific
conditions present on the building, including corners, changes in direction and differences in
adjacent roof elevations. Manufacturer’'s standard details shall not be assumed to be adequate
for the needs of DPS. Although details need to be acceptable to the manufacturer, details may
be different than the manufacturer’s standard details.

Roof assembly shall be designed to meet UL Class A for combustible or noncombustible deck
types.
Roof assembly shall be designed to meet FM 1-90 wind uplift rating.

Roof system general design requirements, roof deck numbering: Refer to standard Section
07240.

Roof system drainage: Refer to standard Section 07240.

G. Where included in the scope of services, the A/E shall provide daily construction observation

reports to the DPS Project Manager.

Base flashing details that are terminated to surfaces of walls shall be detailed using a termination
bar with notation that the termination bar shall be installed the same day the roof membrane and
flashing is installed. This will allow the construction to remain absolutely watertight while waiting
for roof related sheet metal work to commence. Base flashing details that are covered with metal
caps shall have the flashing run up and over the top of the curb or parapet wall on a daily basis.
At parapets, membrane shall overlap the exterior face of the wall a minimum of 2” below the
bottom nailer.

At base-flashing details where the roof deck/roof framing is not supported by the higher wall, a
wall expansion joint detail shall be used. This shall be achieved using a wood curb of continuous
elevation, with 8” minimum height above high point of adjacent insulation elevation, including any
crickets/saddles that intersect the perimeter in question. Wall expansion joint detail shall be
sealed using a single-ply membrane drape and sheet metal cover, as directed in section 07620.

Equipment support systems

1. Major rooftop equipment shall be mounted to curbs that are flashed in to the roof system.
Roof curbs shall be specified in appropriate specification sections.

2. Where possible, mount minor rooftop equipment and rooftop conduits on precast concrete
ballast pavers that rest on EPDM system walkpads.

3. Gas lines shall be supported using an alternate method specified under the mechanical
sections, and the method shall be approved by DPS.

4. Coordinate minimum heights and clearances with applicable codes.
Exhaust all other options prior to approving or designing a pitch pan.

Lay out all roof penetrations and shall provide clear documentation of the acceptable minimum
separation between penerations, considering flashing requirements.

Permanent walkways are required around the perimeters of major rooftop mechanical equipment
(exhaust fans excepted) and between major rooftop equipment and roof access points.
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DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07553 — FULLY ADHERED EPDM ELASTIC SHEET ROOFING

This Standard is for guidance only.

PART1  GENERAL
1.01 QUALITY ASSURANCE
A. Qualifications of Trade Contractor

B. Qualifications of Installers

C. Supervisor Qualifications
1.02 WARRANTY

A. The Contractor shall warrant all materials and workmanship for a period of two years from the
date of acceptance of the completed work by DPS. The Contractor shall make good any defects
in materials or workmanship that may develop during the two-year period by repairing or
replacing such defects at his own expense without cost to DPS.

B. The Contractor shall perform all warranty work within 10 days of notification that a defect has
been discovered. Unless specifically approved in writing by the DPS Project Manager, the
Owner may undertake repairs at Contractor’'s cost if Contractor fails to repair/replace defective
materials or workmanship within 10 days of notification.

C. Membrane Manufacturer's 10 year, total installed cost, labor and material, total roof system
warranty shall be provided. The total system warranty shall include the following:

1.
2.
3.

o o A

8.

Roof membrane

Roof membrane adhesion
Roof membrane flashings
Roof insulation

Roof insulation attachment

Roof system fasteners, termination bars, pre-manufactured metalwork, and other
miscellaneous accessories supplied by the membrane manufacturer

Warranty shall cover defects in materials and workmanship. Warranty shall not include any
buy-out clauses and shall not be prorated.

The warranty shall be underwritten by the Membrane Manufacturer.

PART 2 PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. Products manufactured or accepted by:

1.

o~ D

Firestone Building Products
Carlisle SynTec Systems
Versico, Inc.

Gen Flex Roofing Systems

Johns Manville Roofing Systems Group

2.02 PRODUCTS SUPPLIED BY ROOF MEMBRANE MANUFACTURER
A. Ethylene Propylene Diene Monomer/Terpolymer (EPDM) Roofing Membrane

1.
2.

Nominal 60-mil, non-reinforced, black, EPDM sheet membrane, ASTM D 4637 - 96 Type |
Flashing membranes
a) Cured EPDM
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b) Uncured EPDM
c) Self-adhering semi-cured EPDM
d) Self-adhering uncured EPDM
e) Reinforced 45 mil EPDM
Factory formed EPDM pipe flashing boots
Seam cleaner
Seam primer
Seam tape
Substrate adhesive

Splicing adhesive

I G mmDO W

Lap sealant
Water cutoff sealant

_(—l._

Pitch pan materials

1. Prefabricated, self-adhering, EPDM pitch pockets are not approved.
2. Pourable sealant: Two-component polyurethane sealant

3. Primer: Polyurethane primer

4. Grout: Quick set, non-shrink, cementitious grout

5. Sheet metal: See Section 07620

K. System fasteners

Screws

Friction fit fasteners

Metal batten strips

Termination bars

S

Individual locking metal plates
L. Batten strips
M. Termination bars
N. Walkpads
2.03 PRODUCTS SUPPLIED BY OTHER MANUFACTURERS
A. Roof insulation: See Section 07240.
B. Hot asphalt or sprayed polyurethane foam sealant for temporary water cutoff
C. Sealant for exposed joints at termination bars and roof related sheet metal
D. Precast concrete ballast pavers
PART3  EXECUTION
3.01 PRE-ROOFING CONFERENCE

A. Prior to the start of roof installation, an on-site pre-roofing meeting will be held with the A/E,
Contractor, all necessary Trade Contractors, Crew Foremen, Roof Membrane Manufacturer, the
DPS Project Manager, and DPS Maintenance in attendance.
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B.

The purpose of the meeting will be to assist in coordination and scheduling; discuss access,
review technical aspects (drawings, specifications, and submittals), and quality control issues.

3.02 PREPARATION

A.

B.

To the greatest extent possible, roofing work should not commence until drains, curbs, blocking,
nailers, penetrations, and related construction are completed.

Do not proceed with the installation when surface temperatures are less than 40° F.
Notification of unacceptable conditions

1. Trade Contractor shall notify General Contractor, A/E or DPS Project Manager of conditions
which are unsuitable for roofing application.

2. Commencement of work shall be evidence of Contractor’s acceptance of existing conditions.

3.03  APPLICATION/INSTALLATION

A.
B.

See Section 07240 for roof insulation and drainage standards.

Ensure that fasteners do not penetrate conduit or other miscellaneous items located on the
underside of the roof deck.

Do not apply roofing materials when water in any form (i.e. rain, dew, ice, frost, snow, etc.) is
present.

Certain combinations of temperature and humidity may cause condensation on the surface of
solvent-based products. If this condition occurs, do not mate the surfaces. When the ambient air
conditions no longer cause condensation, apply additional material and proceed.

All surfaces to receive membrane or flashing must be free of physical contact with any
bituminous surfaces.

When placing the membrane, ensure factory and field fabricated seams do not intersect drain
sumps. Seams through drain sumps will not be approved.

Cuts and punctures shall be repaired the same day they are discovered.

G. Allflashings shall be 8" minimum in height above the field membrane.

Uncured EPDM flashing usage shall be limited to scuppers, pitch pans, vent pipes and other
unusually shaped penetrations. Otherwise, cured EPDM or self-adhering, semi-cured EPDM
shall be used.

Pre-manufactured, self-adhering EPDM pipe boots shall be used in lieu of field wrapping of pipes.
Pitch pans
1. Pitch pans shall be avoided where possible.

2. Pitch pans shall have a minimum depth of 4”, a minimum flange width of 4", and a minimum
clearance of 2” from penetrations on all sides.

Prime pitch pan interior and penetration with polyurethane primer.
Fill lower portion of pitch pan with grout and allow top to dry.
Fill top 2” with pourable sealer.

o 0~ w

Pourable sealer shall be compeltely protected by a watertight sheet metal cover..

Position walkpads so that they do not cross drainage valleys. Cut or space out pads if necessary
to avoid interference with drainage.

Temporary water cutoffs are to be constructed at the end of each working day to protect the
insulation, roofing, building, and building interior from damage due to wind, snow, and rain.
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1. Temporary water cutoffs are to be constructed with hot asphalt or sprayed polyurethane foam
adhesive unless otherwise specifically approved by the A/E.

2. All temporary water cutoffs and contaminated membrane shall be removed at the
commencement of work the next working day.

END OF SECTION 07553
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PART O

DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES

A.
B.

Design sheet metal to shed water.
Sheet metal coping caps shall be used at the top of parapet walls and masonry walls.

1. Caps shall be sloped to the roof interior. Provide adequate pitch and edge detail to prevent
drainage onto exterior face of building.

2. Provide continuous clip at exposed face.

3. Provide 45-degree hemmed drip edge at bottom of exposed face.
4. Provide continuous solid support under copings.

Reglets and counterflashing

1. At masonry parapets, cast reglet into masonry joint and use cotton weep ropes and weep
tubes to facilitate removal of moisture from wall cavity.

2. At surfaces other than masonry, two-piece, surface mounted reglet and counterflashing shall
be used to terminate completed base flashings, termination bars (EPDM system), and 3-
course treatments (BUR system).

3. Wherever possible, maintain constant reglet elevation at entire roof perimeter (avoid stepping
reglet).

4. Reglet elevation shall consider minimum flashing height required at high point of any
insulation elevation, including any crickets/saddles that intersect the perimeter details.

Edge metal shall have raised (gravel stop-style) edge to prevent water from draining onto exterior
face of building.

1. Provide continuous clip at exposed face.
2. Provide 45-degree hemmed drip edge at bottom of exposed face.

Expansion joints shall be detailed using metal covers. Use of bellows-style covers is not
approved, unless absolutely necessary. If used, bellows-style covers shall be installed only after
watertight, continuous; single-ply membrane drapes are installed over the joints.

Pre-manufactured fascia systems

1. Pre-manufactured fascia systems are not recommended for use with built-up roof systems.
2. Specify pre-manufactured fascia system at single-ply roof system.

3. Verify the required face height and specify the model number accordingly.

4

The pre-manufactured fascia system shall be supplied by the membrane manufacturer, and
shall be included under the total system warranty.

Locate expansion joints within 2' of corners and intersections and maximum 15 spacing
elsewhere (10" preferred). Break counterflashing, coping cap, edge metal sections, and similar
sheet metal constructions where they cross building expansion joints.

Joint type at each roof related sheet metal component shall be indicated in the detail drawings.

Adjoining coping cap and gravel stop sections shall be joined with the use of splice plates or
cover plates, with full sealant beads between plates and sheet metal flashing.

Specify galvanized or stainless steel for all components that require field soldering or welding.
Pre-finished steel cannot be specified where a solder or weld joint is required. Examples include
pitch pans, pipe jacks, and scupper inserts.
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K.

M.

PART 1

For most situations, specify pre-finished steel for components where soldering or welding of joints
is not required, including counterflashings, copings, edge metal, fascia extensions, expansion
joint covers, control joint covers, etc. Galvanized steel shall be used for associated concealed
cleats.

Gutters and downspouts are not recommended but may be used when necessary.

1. Minimum one downspout per 50 lineal feet of gutter, or oversize gutter by 25% for every
additional 10 lineal feet of downspout separation

Provide overflow at header.

Open front downspout style is preferred. Space braces far enough apart to prevent
inadvertent creation of a ladder.

4. Design, detail, locate, and install to discourage vandalism and unauthorized roof access.
5. Surface discharge onto sidewalks or pavement is prohibited.

Prohibited materials: Plastic, PVC, lead, zinc, and “weathering” type materials.

GENERAL

1.01 QUALITY ASSURANCE

A.

In the absence of other information, standards of the following organizations shall apply

1. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) Architectural
Sheet Metal Manual, current edition

2. National Roofing Contractors Association (NRCA) roofing and Waterproofing Manual, current
edition

1.02 WARRANTY

A.
B.

PART 2

Manufacturer’s 20-year paint film warranty on prefinished sheet metal

If pre-manufactured metalwork is used, include under provisions of roof membrane
manufacturer’s total system warranty.

PRODUCTS

201 MATERIALS

A.

B.

Sheet metal gauges or thicknesses shall be as recommended by SMACNA manual for specific
exposed face girths.

Continuous clips shall be fabricated of material one gauge heavier than connecting component.

2.02 MATERIAL SPECIFICATIONS

A.

Aluminum

1. Alloy and temper 3003-H14.

2. Minimum gauge .040”

3. Only aluminum or stainless steel fasteners shall be used with aluminum metal work.
Copper

1. Minimum 16 oz.

2. Only copper or copper alloy fasteners shall be used with copper metal work.

3. Copper metal work shall be soldered using 50/50 solder and neutralize flux after soldering.
Galvanized steel

1. G-90 material
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D.

E.

2. Minimum 24 gauge

Stainless steel

1. Type 304L or 316L.

2. Minimum 24 gauge

Kynar prefinished steel or aluminum

1. Pre-finished steel is preferable to pre-finished aluminum, due to steel's lower coefficient of
expansion and contraction.

2. Sheet steel shall be minimum 24 ga. Sheet aluminum shall be minimum .040".

2.03 FASTENERS

mmoow»

Corrosion resistant fasteners as appropriate for each substrate

Where fasteners are exposed, provide stainless steel, watertight, EPDM sealing washers.
Continuous metal cleats are preferred for securing counterflashing.

12" 0.c. maximum spacing

Conceal fasteners to the greatest extent possible; limit exposed fasteners to vertical surfaces.
Nylon or plastic anchors are not approved.

2.04 OTHER MATERIALS

A.

B.

Membrane Closure/Cover: Sheet waterproofing underlayment at parapets, expansion joints,
control joints, platform curbs, etc.

Sealants and Related Accessories: See standard Section 07920

205 PRE-MANUFACTURED ROOF EDGE SYSTEM

A.

B.

PART 3

Pre-manufactured system of snap-on fascia covers, anchor bars, fasteners, factory fabricated
mitered inside and outside corners, and accessories

Manufacturer approved by the roof membrane manufacturer.
EXECUTION

3.01 FABRICATION

nmmoow»

All exposed edges of cut sheet metal shall be hemmed 1/2” minimum.

Slightly over-break counterflashing as required to provide spring tension against base flashing.
Fold and return counterflashing at exposed ends, to provide fully closed, neatly finished ends.
Maintain continuity at corners and jogs.

End dams with overlapped and sealed corners are required at terminations and transitions.
Locate seams above highest anticipated water level.

3.02 DISSIMILAR METALS

A.

Dissimilar materials in contact, which are subject to electrolysis, shall be protected against such
action prior to installation. Protective materials shall not be visible after installation. Protect
metals by coatings recommended by manufacturer, or separated by felt, EPDM, or roof cement.

END OF SECTION 07620
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PARTO  DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES
A. Specify all roof accessories required for the completion of the project.
B. Roof curbs are specified elsewhere.

C. Fully coordinate roof scuttle hatch layouts, locations, and details, including the relationships between
ladders and scuttle hatches.

PART1 PART 1-GENERAL No standards
PART 2 PRODUCTS
2.01 ROOF SCUTTLE HATCH
A. Size: 3-0" x 4'-6".
B. Hardware: Standard padlock ring and latch lever inside. No hardware outside.
C. Consider provision of telescoping ladder extension (equivalent to Bilco “Ladder Up”)
PART 3 EXECUTION No standards

END OF SECTION 07700
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PART O DESIGN STANDARDS
0.01 GENERAL DESIGN GUIDELINES

A.
B.

® Mmoo

Indicate sizes and locations of roof curbs in the contract documents.

Each curb shall be fabricated such that base plate follows slope of roof deck and top surface of
metal construction provides a level top surface for nailer and subsequent mounting of mechanical
equipment. Coordinate equipment orientation with roof slope direction to ensure proper
fabrication.

Design roof framing to be continuous below the perimeter of each opening.

Field or custom fabricated wood roof curbs are acceptable if designed and detailed by the A/E.
Roof curbs shall have a minimum height of 12" above finished roof surface.

The top surface of every roof curb shall be sloped to drain.

Coordinate fire protection for roof curbs with building code requirements. Curbs commonly
requiring fire protection include those at kitchen exhaust hoods and roof scuttle hatches.

PART 1 -GENERAL No standards
PART 2 -PRODUCTS
201 ROOF CURBS

A.

B.

Prefabricated curbs

1. Curbs shall be constructed using minimum 14 gauge galvanized steel with fully mitered and
welded corners, non-canted base, integral base plates, internally reinforced with 1" x 1" x 1/8"
steel angle (curbs with any side longer than 3'-0"), factory insulated with 1 1/2" thick 3 Ib.
density fiberglass insulation, and factory-installed, pressure-treated wood nailers

Field or custom fabricated curbs

1. Where fabricated of lumber, use fire treated dimensional lumber and A/E shall verify
compatibility of chemical treatment with roof membrane and adhesives.

PART 3 -EXECUTION No standards

END OF SECTION 07720

07720 Page 1 of1

02/02/09






DENVER PUBLIC SCHOOLS
DESIGN AND CONSTRUCTION STANDARDS
SECTION 07812 — APPLIED FIREPROOFING

This Standard is for guidance only.

PART O

DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES

A.
B.

PART 1
PART 2

Inspection by Owner’s Testing Agency does not relieve A/E of contract responsibilities.

Coordinate the specific fireproofing requirements of the building with the DPS Project Manager at the
beginning of the project.

Provide fireproofing that meets the requirements of Underwriter's Laboratories (UL) and those of the
Denver Building Department for specific hour(s) rated protection. Identify fire ratings and UL
numbers on the drawings and/or specifications.

Avoid the use of spray-on fireproofing whenever possible.

Provide finished covered surfaces to conceal spray-on cementitious fireproofing unless specifically
approved in writing by the DPS Project Manager that it is an acceptable exposed surface condition.

Use of intumescent coatings shall be limited to special exposed steel structures only, and shall not be
used throughout a project. Use only with written approval by the DPS Project Manager.

Mineral fiber is prohibited for use in spray-on or trowel applied fireproofing.
Cementitious fireproofing

1. Medium density for interior applications only

2. High density for interior or exterior applications

Mineral wool board fireproofing shall be used for interior applications only

Clearly indicate, on both the architectural and structural drawings, areas and elements that are to be
fireproofed.

Coordinate the steel finish and primer requirements of the fireproofing manufacturer with that of the
steel manufacturer.

GENERAL No standards
PRODUCTS

201 MATERIALS

A.

PART 3

Cementitious fireproofing

1. High density or medium density, Portland cement based, water mixed spray or troweled
application

Rigid mineral wool board, uniform density

1. Unfaced

2. Foil-faced

3. White all-service jacket
EXECUTION

3.01 INSTALLATION

A.

A.

Notification: Contractor shall work with the Owner to schedule Owner’s inspections and testing.

DPS reserves the right to retain the services of an independent testing agency to inspect, sample, and
confirm compliance with work in this section.

END OF SECTION 07812
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PART O

DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES

A.
B.

PART 1
PART 2

Inspection by Owner’s Testing Agency does not relieve A/E of contract responsibilities.
Coordinate the specific type of firestopping to be used for each location.

1. Through penetration firestopping in fire rated barriers, including both empty openings and
openings containing cables, pipes, ducts, conduits and other penetrating items.

2. Construction gap firestopping at connections of the same or different materials in fire-rated
construction.

3. Construction gap firestopping at the top and base of fire-rated barriers, and fire rated door and
window frames.

DPS may have firestopping requirements in excess of the International Building Code or the Denver
Amendments; A/E shall coordinate.

Provide firestopping that meets the requirements of Underwriter’s Laboratories (UL) and those of the
Denver Building Department for specific hour(s) rated protection. A/E shall specify UL fire rated
assembly designations in the construction documents.

Coordinate with mechanical, electrical, telecom, and other systems for types and locations of
through-wall penetrations to be firestopped.

Detail and call out firestopping requirements at every construction joint and penetration in fire rated
assemblies.

Provide detail when firestopping has to meet and/or wrap structural deck and members.
Allow for deflection in details.

GENERAL No standards

PRODUCTS

201 MATERIALS

A.
B.

Materials shall conform to UL and code requirements
Fire-rated Joint sealants

1. Single component, neutral-curing silicone sealant
2. Multi-component, nonsag, urethane sealant

3. Single—component, nonsag, urethane sealant
Through-wall firestop fill materials

1. Single component latex elastomeric

2. Single component silicone elastomeric

3. Two component silicone RTV foam

4. Wrap Strip and collars

Mineral wool

Single component mortar

Accessories

1. Forms

2. Joint fillers

3. Primers
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4. Sleeves
5. Damming
PART 3  EXECUTION
3.01 INSTALLATION

A. DPS reserves the right to retain the services of an independent testing agency to inspect, sample, and
confirm compliance with work in this section.

B. Notification: Contractor shall work with the Owner to schedule Owner’s inspections and testing.

END OF SECTION 07840
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PART O

DESIGN STANDARDS

0.01 GENERAL DESIGN GUIDELINES

A.

I o mm

S—l._

“Sealant” is required at horizontal and vertical interior and exterior building expansion and control
joints where movement is anticipated, and at junctures of dissimilar marterials. Use sealant at
dynamic (moving) interior joints, interior joints exposed to water or chemicals, and for all exterior
construction joints.

“Caulk” applications are limited to non-moving interior fill conditions only. Use caulk only at static
(non-moving) interior joints

Sealant and caulk applications include, but are not limited to:
Exterior building wall joints

Concrete expansion joints

Flashing joints

Door and window frame perimeters

Thresholds (set in full bed of compound)

S T o

All other seams, voids and junctures, required to be weathertight (exterior), sight-tight, sound-
tight, or vapor-tight (interior)

~

Penetrations not required to be firestopped

Wood trim juncture to irregular wall surfaces (joints over 1/32" in width at any point)
Gypsum wallboard corners which are not taped

10. Junctures of dissimilar materials

11. Junctures of similar materials

12. Perimeter joints of plumbing fixtures

13. Joints between interior walls and structure not required to be firestopped
14. Pavement, curb, gutter and sidewalk joints

15. Joints of countertops and backsplashes to each other and the adjacent wall
16. Joints between exposed cabinet surfaces and the wall

17. Other joints as indicated or as required for neat appearance

Coordinate sealant requirements with the various building materials used on the project, both interior
and exterior. It is strongly recommended that the A/E prepare a comprehensive sealant schedule
that correlates specific materials, locations, and detail conditions.

Investigate special sealants required by special design circumstances.

Avoid use of silicones in exposed joints.

Coordinate detailing with maximum infill size permitted by manufacturer for each product used.
Avoid the use of latex sealants Kitchen, Toilet Rooms, Locker Rooms and other wet areas.
Coordinate with gypsum board specifications for acoustical sealant requirements in walls.
Joint profiles should be simple, with opposing flat parallel surfaces.

Three and four point sealant contact conditions are prohibited unless otherwise approved by sealant
manufacturer.

Design joints to permit future maintenance (resealing).
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PART 1 GENERAL No standards
PART 2 PRODUCTS
201 MATERIALS

A. Sealant

1. Elastomeric material to span widths from 1/16” to 3” between a variety of materials and exposure
conditions with watertight, airtight, and continuous seals without staining or deteriorating adjacent
construction

2. For general application, in the absence of special conditions, 1 or 2 part silicone or polyurethane
sealants are preferred.

3. Preformed materials are permitted.
4. Provide self-leveling sealant for joints in horizontal surfaces.
5. Precompressed expanding foam sealant tape is preferred for joints over 1-1/2” wide.
B. Caulk
1. 1 part acrylic latex based mildew resistant material
C. Accessories
1. Joint primer
2. Bond breaker tape
3. Backer rod: Closed cell material only
PART 3  EXECUTION
3.01 INSTALLATION
A. Commencement of sealant and caulk work shall constitute acceptance of substrate conditions.
B. Preparation, including cleaning, priming, and skim coating joints, is critical to joint performance.
C. Width to depth ratios shall be per material manufacturer.
D. Maximum sealant thickness 3/8” unless otherwise recommended by manufacturer.

END OF SECTION 07920

07920 Page 2 of 2
02/02/09





