ACTION: Final DATE: 05/26/2017 2:17 PM

4101:1-15-01 Roof assemblies and r ooftop structures.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:1-35-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 1501
GENERAL
1501.1 Scope. The provisions of this chaptshall govern the design, materials,
construction and quality of roossemblies, and rooftop structures.

SECTION 1502

DEFINITIONS
1502.1 Definitions. The following terms are defined in Chapter 2:
AGGREGATE.
BALLAST.

BUILDING-INTEGRATED PHOTOVOLTAIC (BIPV) PRODUCT.
BUILT-UP ROOF COVERING.
INTERLAYMENT.

MECHANICAL EQUIPMENT SCREEN.
METAL ROOF PANEL.

METAL ROOF SHINGLE.

MODIFIED BITUMEN ROOF COVERING.
PENTHOUSE.

PHOTOVOLTAIC MODULE.
PHOTOVOLTAIC PANEL.
PHOTOVOLTAIC PANEL SYSTEM.
PHOTOVOLTAIC SHINGLES.
POSITIVE ROOF DRAINAGE.
RADIANT BARRIER.

REROOFING.

ROOF ASSEMBLY.

ROOF COVERING.

ROOF COVERING SYSTEM.

ROOF DECK.

ROOF RECOVER.

ROOF REPAIR.
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ROOF REPLACEMENT.
ROOF VENTILATION.
ROOFTOP STRUCTURE.
SCUPPER.

SINGLE-PLY MEMBRANE.
UNDERLAYMENT.
VEGETATIVE ROOF.

SECTION 1503
WEATHER PROTECTION
1503.1 General. Roof decks shall be coverasith approved roof coverings
secured to the building or structure accordance with the provisions of this
chapter. Roof coverings shall be desigaed installed in accordance with this
code and the approved maaciurer’s instructions sucthat the roof covering
shall serve to protectéhbuilding or structure.

1503.2 Flashing. Flashing shall be installed such a manner so as to prevent
moisture entering the wall and roof through joints in copings, through moisture-
permeable materials and at intersectiortk warapet walls andther penetrations
through the roof plane.

1503.2.1 L ocations. Flashing shall be installed @afall and roof intersections,

at gutters, wherever therg a change in roof gpe or direction and around
roof openings. Where flashing is of tak the metal shall be corrosion
resistant with a thickness of nots¢ethan 0.019 inch (0.483 mm) (No. 26
galvanized sheet).

1503.3 Coping. Parapet walls shall be propercoped with noncombustible,
weatherproof materials of a width no l¢lsan the thickness of the parapet wall.

1503.4 Roof drainage. Design and instaltaon of roof drainage systems shall
comply with Section 1503 of this codad Sections 1106 and 1108, as applicable,
of the plumbing code.

1503.4.1 Secondary (emergency overflow) drains or scuppers. Where roof
drains are required, secondary (emeogeoverflow) roof drains or scuppers
shall be provided where the roofrimeeter construction extends above the
roof in such a manner thaiater will be entrapped the primary drains allow
buildup for any reason. The installation and sizing of secondary emergency
overflow drains, leaders and conductehall comply with Sections 1106 and
1108, as applicable, of thumbing code.
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1503.4.2 Scuppers. When scuppers are used for secondary (emergency
overflow) roof drainage, the quantityzei location and inlet elevation of the
scuppers shall be sized to prevent the depth of ponding water from exceeding
that for which the roof was designed as determined by Section 1611.1.
Scuppers shall not have an opening dimension othess4 inches (102 mm).

The flow through the primary systemadhnot be considered when locating
and sizing scuppers.

1503.4.3 Gutters. Gutters and leaders placed on the outside of buildings,
other than Group R-3, private garages &uildings of Type V construction,
shall be of noncombustible materiat a minimum of Schedule 40 plastic

pipe.

1503.5 Attic and rafter ventilation. Intake and exhaust m&s shall be provided
in _accordance with Section 1203.2 arde vent product manufacturer's
installation instructions.

1503.6 Crickets and saddles. A cricket or saddle shahie installed on the ridge
side of any chimney or penetrationegter than 30 inches (762 mm) wide as
measured perpendicular to the slope. K&ioor saddle coverings shall be sheet
metal or of the same matakias the roof covering.
Exception: Unit skylights installed in_accordance with Section 2405.5 and
flashed in accordance with the manufacturer’s instructions shall be permitted
to be installed withoud cricket or saddle.

SECTION 1504
PERFORMANCE REQUIREMENTS

1504.1 Wind resistance of roofs. Roof decks and roof coverings shall be
designed for wind loads in accordance with Chapter 16 and Sections 1504.2,
1504.3 and 1504.4.

1504.1.1 Wind resistance of asphalt shingles. Asphalt shingles shall be
tested in _accordance i ASTM D 7158. Asphalt shgles shall meet the
classification requirements of T&bll504.1.1 for the appropriate maximum
basic wind speed. Asphalt shingle padkagshall bear a label to indicate
compliance with ASTM D 7158 and theequired classifiation in Table
1504.1.1.

Exception: Asphalt shingles that are nioicluded in thescope of ASTM

D 7158 shall be tested and labeledridicate compliance with ASTM D
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3161 and the required clafsation in Table 1504.1.1.

1504.2 Wind resistance of clay and concrete tile. Wind loads on clay and
concrete tile roof coverings dhbe in accordance with Section 1609.5.

1504.2.1 Testing. Testing of concrete and clay roof tiles shall be in
accordance with Sections 1504.2.1.1 and 1504.2.1.2.

1504.2.1.1 Overturning resistance. Concrete and clay roof tiles shall be
tested to determine their resiste to overturning due to wind in
accordance with SBCCI SSTD 11 and Chapter 15.

1504.2.1.2 Wind tunnel testing. Where concrete and clay roof tiles do not
satisfy the limitations in Chapter 16rfagid tile, a windtunnel test shall
be used to determine the wind charactiegsof the concrete or clay tile
roof covering in accordance with SBCCI SSTD 11 and Chapter 15.

1504.3 Wind resistance of non-ballasted roofs. Roof coverings installed on
roofs in accordance with Section 1507 thed mechanically attached or adhered
to the roof deck shall be designed tsise the design wind load pressures for
components and cladding in accordance with Section 1609.

1504.3.1 Other roof systems. Built-up, modified bitumen, fully adhered or
mechanically attached single-ply rosf/stems, metal panel roof systems
applied to a solid or closely fittededk and other types of membrane roof
coverings shall be tested in accorcamvith FM 4474, UL 580 or UL 1897.

1504.3.2 Structural metal pand roof systems. Where the metal roof panel
functions as the roof deck and rocdvering and it provides both weather
protection and support for loads, the stamal metal panel roof system shall
comply with this section. Structuratanding-seam metal panel roof systems
shall be tested in accordance with ASTM E 1592 or FM 4474. Structural
through-fastened metal panel roof systeshall be tested in accordance with
FM 4474, UL 580 or ASTM E 1592.
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TABLE 1504.1.1
CLASSIFICATION OF ASPHALT SHINGLES

MAXIMUM BASIC WIND MAXIMUM BASIC WIND ASTM D 7158 ASTM D 3161
SPEED, Vut, FROM FIGURE SPEED, Vax, FROM CLASSIFICATION CLASSIFICATION
1609A, B, C OR ASCE 7 TABLE 1609.3.1
110 85 D,GorH A, DorF
116 90 D,GorH A, DorF
129 100 GorH A, DorF
142 110 GorH F
155 120 GorH F
168 130 H E
181 140 H E
194 150 H E

For SI: 1 foot = 304.8 mm; 1 mph = 0.447 m/s.
The standard calculations containe ASTM D 7158 assume Exposure Category EE@nd building height of 60 feet or less. Atitatial
calculations are required for conditis outside of these assumptions.

Exceptions:
1. Metal roofs constructed of cold-formed steel shall be permitted to be

designed and tested in accordance with the applicable referenced
structural design standard in Section 2210.1.

2. Metal roofs constructed of aluminum shall be permitted to be designed
and tested in accordance with thppkcable referenced structural
design standard in Section 2002.1.

1504.4 Ballasted low-slope roof systems. Ballasted low slope (roof slope < 2:12)
single-ply roof systemaverings installedn accordance with Sections 1507.12
and 1507.13 shall be designed in accordance with Section 1504.8 and ANSI/SPRI
RP-4.

1504.5 Edge securement for low-dope roofs. Low-slope built-up, modified
bitumen and single-ply roof system metalge securement, except gutters, shall
be designed and installed for wind loadsccordance with Chapter 16 and tested
for resistance in accordance with Test Methods RE-1, RE-2 and RE-3 of
ANSI/SPRI ES-1, except) wind speed shall be determined from Figure 1609A,
1609B, or 1609C as applicable.

1504.6 Physical properties. Roof coverings instalte on low-slope roofs (roof
slope < 2:12) in_accordance withe@ion 1507 shall demonstrate physical
integrity over the working life of the roof based upon 2,000 hours of exposure to
accelerated weathering tests condudtedccordance with ASTM G 152, ASTM
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G 155 or ASTM G 154. Those roof coverings that are subject to cyclical flexural
response due to wind loads shall not dastrate any significant loss of tensile
strength _for unreinforced membranes breaking strength for reinforced
membranes when tested as herein required.

1504.7 Impact resistance. Roof coverings instaltk on low slope roofs (roof
slope < 2:12) in accordance with Section 1507 shall resist impact damage based
on the results of tests conductedaiccordance with ASTM D 3746, ASTM D
4272, CGSB 37-GP-52M or the “Resistancd=tmt Traffic Test” in Section 5.5

of FM 4470.

1504.8 Agaregate. Aggregate used as surfacing foof coverings and aggregate,
gravel or stone used as ballast shalli®used on the roaff a building located
in_a hurricane-prone region as definedSection 202, or on any other building
with a mean roof height exceeditttgat permitted by Table 1504.8 based on the
exposure category and basimd speed at the site.

TABLE 1504.8
MAXIMUM ALLOWABLE MEAN ROOF HEIGHT
PERMITTED FOR BUILDINGSWITH AGGREGATE ON THE
ROOF IN AREASOUTSIDE A HURRICANE-PRONE REGION

NOMINAL DESIGN MAXIMUM MEAN ROOF
WIND SPEED, Vas HEIGHT (ft)*°
(mph)>¢ Exposur e category
B c D
85 170 60 30
90 110 35 15
95 75 20 NP
100 55 15 NP
105 40 NP NP
110 30 NP NP
115 20 NP NP
120 15 NP NP
Greater than 120 NP NP NP

For SI: 1 foot = 304.8 mm; 1 teiper hour = 0.447 m/s.

a. Mean roof height agefined in ASCE 7.

b. For intermediate values ofa¥ the height associated withe next higher value of
Vasdshall be used, or direct interpolation is permitted.

c. NP = gravel and stone not permitted for any roof height.

d. Vasdshall be determined in aacance with Section 1609.3.1.
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SECTION 1505
FIRE CLASSIFICATION

1505.1 General. Roof assemblies shall be divided into the classes defined below.
Class A, B and C roof assemblies and romferings required tbe listed by this
section shall be tested in accordance with ASTM E 108 or UL 790. In addition,
fire-retardant-treated wood roof coveringball be tested in accordance with
ASTM D 2898. The minimum roof coveringsstalled on buildings shall comply
with Table 1505.1 based on the tygfeconstruction of the building.

Exception: Skylights and sloped glazing ah comply with Chapter 24 or

Section 2610.

TABLE 1505.12°
MINIMUM ROOF COVERING CLASSIFICATION
FORTYPES OF CONSTRUCTION

A |IB |IA |lIB |IIA |IB |IV |VA |VB

B B B Cc B Cc B B Cc

For Sl: 1 foot = 304.8 mm, 1 square foot = 0.0929 m
Delete.

Non classified roof coverings shall hgermitted on buildings of Group R-3and
Group U occupancies, where there is a minn fire-separation distance of 6 feet
measured from the leading edge of the roof.

Buildings that are not more than two sgrabove grade plane and having not more
than 6,000 square feet of projected racfa and where there is a minimum 10-foot
fire-separation distance from the leading edge of the roof to a lot line on all sides of
the building, except for street fronts or pohlays, shall be permitted to have roofs

of No. 1 cedar or redwood shakes and Nshifgles constructed in accordance with
Section 1505.7.

o I®

1o

1505.2 Class A roof assemblies. Class A roof assemblies are those that are
effective _against severerdi test exposure. Class of assemblies and roof
coverings shall be listed amdentified as Class A by an approved testing agency.
Class A roof assemblies shall be permitted for use in buildings or structures of all
types of construction.

Exceptions:

1. Class A roof assemblies include thoséhveoverings of brick, masonry or
an exposed concrete roof deck.

2. Class A roof assemblies also includerdeis or copper shingles or sheets,
metal sheets and shingles, clay or cotgcreof tile or slate installed on
noncombustible decks or ferrous, copper or metal sheets installed without
a roof deck on noncombustible framing.
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3. Class A roof assemblies include mmum 16 ounce per square foot
(0.0416 kg/m) copper sheets installed over combustible decks.

4. Class A roof assemblies include slatstalled over ASTM D 226, Type Il
underlayment over combustible decks.

1505.3 Class B roof assemblies. Class B roof assemblies are those that are
effective_against moderate fire-test exp@s Class B roof assemblies and roof
coverings shall be listed amdentified as Class B by an approved testing agency.

1505.4 Class C roof assemblies. Class C roof assemblies are those that are
effective _against light fire-test exposurClass C roof assemblies and roof
coverings shall be listed amdentified as Class C by an approved testing agency.

1505.5 Non classified roofing. Non classified roofing iapproved material that is
not listed as a Class B, or C roof covering.

1505.6 Fire-retardant-treated wood shingles and shakes. Fire-retardant-treated
wood shakes and shingles shall be treated by impregnation with chemicals by the
full cell vacuum-pressure process,dacordance with AWPA C1. Each bundle
shall be marked to identify the maaafured unit and the manufacturer, and shall
also be labeled to identify the classifioa of the material in accordance with the
testing required in Section 1505.1, theating company and the quality control

agency.

1505.7 Special purpose roofs. Special purpose wood shingle or wood shake
roofing shall conform to the gradincné application requirements of Section
1507.8 or 1507.9. In addition, an underlaymenf/ginch (15.9 mm) Type X
water-resistant gypsum backing boardygpsum sheathing shall be placed under
minimum nominaf/»-inch-thick (12.7 mm) wood statural panel solid sheathing
or 1-inch (25 mm) nominal spaced sheathing.

1505.8 Building-integrated photovoltaic products. Building-integrated
photovoltaic products installeds the roof cowing shall be tested, listed and
labeled for fire classificatiom accordance with Section 1505.1.

1505.9 Photovoltaic panels and modules. Rooftop mounted photovoltaic panel
systems shall be tested, listed and identified with a fire classification in
accordance with UL 1703. The fire class#iion shall comply with Table 1505.1
based on the type of construction of the building.

1505.10 Roof gardens and landscaped roofs. Roof gardens and landscaped
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roofs shall comply with Section 1507.16 asithll be installed in accordance with
ANSI/SPRI VE-1.

SECTION 1506
MATERIALS

1506.1 Scope. The requirements set forth in this section shall apply to the
application of roof-covering materials sgesil herein. Roof coverings shall be
applied in _accordance with this chaptend the manufacturer’s installation
instructions. Installationof roof coverings shall aoply with the applicable
provisions of Section 1507.

1506.2 Material specifications and physical characteristics. Roof-covering
materials shall conform to the applicable standards listed in this chapter.

1506.3 Product identification. Roof-covering materials shall be delivered in
packages bearing the manufacturedentifying marks and approved testing
agency labels required in accordancghwSection 1505. Bulk shipments of
materials shall be accompanied with the same information issued in the form of a
certificate or on a bill ofading by the manufacturer.

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS

1507.1 Scope. Roof coverings shall be applién accordance witlthe applicable
provisions of this section and the mudiacturer’s installation instructions.

1507.2 Asphalt shingles. The installation of asphalt shingles shall comply with
the provisions ofhis section.

1507.2.1 Deck requirements. Asphalt shingles shall be fastened to solidly
sheathed decks.

1507.2.2 Slope. Asphalt shingles shall onlige used on roo$lopes of two

units vertical in 12 unitdorizontal (17percent slop&)r greater. For roof
slopes from two units vedal in 12 units horizontall7-percent slope) up to
four units vertical in 12 units horizontal 33-percent slope), double
underlayment application is required in accordance with Section 1507.2.8.

1507.2.3 Underlayment. Unless otherwise noted, required underlayment shall
conform to ASTM D 226, Type |, ASTM D 4869, Type |, or ASTM D 6757.
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1507.2.4 Self-adhering polymer modified bitumen sheet. Self-adhering
polymer modified bitumen shesthall comply with ASTM D 1970.

1507.2.5 Asphalt shingles. Asphalt shingles shall comply with ASTM D 225
or ASTM D 3462.

1507.2.6 Fasteners. Fasteners for asphalt shingles shall be galvanized,
stainless steel, aluminum or coppeofing nails, minimum 12-gage [0.105
inch (2.67 mm)] shank with a minimutfs-inch-diameter (9.5 mm) head, of a
length to penetrate through the roof materials and a minimum &k inch
(19.1 mm) into the roof sheathing. Whehe roof sheathing is less théia

inch (19.1 mm) thick, the nails shall penetrate throubh sheathing.
Fasteners shall comply with ASTM F 1667.

1507.2.7 Attachment. Asphalt shingles shall have the minimum number of
fasteners required by the manufacturer, ot less than four fasteners per
strip shingle or two fashers per individual shingle. Where the roof slope
exceeds 21 units vertical in 12 unitsrirontal (21:12), shingles shall be
installed as requireby the manufacturer.

1507.2.8 Underlayment application. For roof slopes from two units vertical

in 12 units horizontal (17-peent slope) and up to four units vertical in 12
units horizontal (33-percent slope), underlayment shall be two layers applied
in the following manner. Apply a minimum 19inch-wide (483 mm) strip of
underlayment felt parallel with and stadiat the eaves, fastened sufficiently

to hold in place. Starting at the eaepply 36-inch-wide (914 mm) sheets of
underlayment overlapping successive sheets 19 inches (483 mm) and fasten
sufficiently to hold in place. Distortions the underlayment shall not interfere
with the ability of the shingles to se&lor roof slopes of fouunits vertical in

12 units horizontal (33-percent slope) greater, underlayment shall be one
layer applied in the following mannddnderlayment shall be applied shingle
fashion, parallel to and starting frometieave and lapped 2 inches (51 mm),
fastened sufficiently to hold in place.dbortions in the underlayment shall not
interfere with the abilityf the shingles to seal.

1507.2.8.1 High wind attachment. Underlayment applied in areas subject
to _high winds [\4sd greater than 110 mph (49 m/s) as determined in
accordance with Section 1609.3.1] khbhe applied with corrosion-
resistant fasteners in accordancéhwthe manufacturer's instructions.
Fasteners are to be applied alongdierlap not more than 36 inches (914
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mm) on center.
Underlayment installed wheread in accordance with Section 1609.3.1,
equals or exceeds 120 mph (54 m/s) shall comply with ASTM D 226 Type
I, ASTM D 4869 Type IV, or ASTNMD 6757. The underlayment shall be
attached in a grid patteof 12 inches (305 mm) tweeen side laps with a
6-inch (152 mm) spacing at the sid@daUnderlayment shall be applied
in accordance with Section 1507.2.8 exadplaps shall be a minimum of
4 inches (102 mm). Underlayment Bhmee attached using metal or plastic
cap nails with a head diameter mdt less than 1 inch (25 mm) with a
thickness of at least 32age [0.0134 inch (0.34 mngheet metal. The cap
nail shank shall be a minimum of fHage [0.105 inch (2.67 mm)] with a
length to penetrate through theof sheathing or a minimum &fs inch
(19.1 mm) into the roof sheathing.

Exception: As an alternative, adhetainderlayment complying with

ASTM D 1970 shall be permitted.

1507.2.8.2 Ice barrier. In areas where there has been a history of ice
forming along the eaves causing a kgx of water, an ice barrier that
consists of at least two layers of @nkdhyment cemented together or of a
self-adhering polymer modified bitumesheet shall be used in lieu of
normal underlayment and extend frotine lowest edges of all roof
surfaces to a point at least 24 incf@B0 mm) inside the exterior wall line
of the building.
Exception: Detached accessory structures that contain no conditioned
floor area.

1507.2.9 Flashings. Flashing for asphalt shingles shall comply with this
section. Flashing shall bapplied in accordance with this section and the
asphalt shingle manufactui®printed instructions.

1507.2.9.1 Base and cap flashing. Base and cap flashirsinall be installed
in accordance with the manufacturenstructions. Base flashing shall be
of either corrosion-resistant metaf minimum nominal 0.019inch (0.483
mm) thickness or mineral-surfacedl mofing weighing a minimum of 77
pounds per 100 square feet (3.76 K)/rap flashing shall be corrosion-
resistant metal of minimum nonal 0.019-inch (0.483 mm) thickness.

1507.2.9.2 Valleys. Valley linings shall be installed in accordance with the
manufacturer’s instructions before applying shingles. Valley linings of the
following types shall be permitted:
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1. For open valleys (valley lining exposed) lined with metal, the

valley lining shall be at least 2dches (610 mm) wide and of any

of the corrosion-resistant metals in Table 1507.2.9.2.

2. For open valleys, valley lining d¥vo plies of mineral-surfaced roll

roofing complying with ASTM D 3909 or ASTM D 6380 shall be

permitted. The bottom layer shall be 18 inches (457 mm) and the

top layer a minimum of 36 inches (914 mm) wide.

|

For closed valleys (valleys coveradth shingles), valley lining of

one ply of smooth roll roofing complying with ASTM D 6380, and

at least 36 inches (914 mm) widetgpes as described in Iltem 1 or

2 above shall be permitted. IBadhering polymer modified

bitumen underlayment complying with ASTM D 1970 shall be

permitted in lieu of the lining material.

1507.2.9.3 Drip edge. A drip edge shall be pvided at eaves and rake

edges of shingle roofs. Adjacent segmeaitthe drip edge shall be lapped

a minimum of 2 inches (51 mm). Thertieal leq of drip edges shall be a

minimum of 2/ inches (38 mm) in widthrel shall extend a minimum of

14 inch (6.4 mm) below sheathing. Thepdedge shall eéend back on the

roof a minimum of 2 inches (51 mmWnderlayment shall be installed

over drip edges along eaves. Drgdges shall

installed over

underlayment along rake edges. Drilmes shall be mechanically fastened

a maximum of 12 inches (305 mm) on center.

TABLE 1507.2.9.2
VALLEY LINING MATERIAL

MATERIAL MINIMUM THICKNESS GAGE WEIGHT
Aluminum 0.024 in. — —
Cold-rolled copper 0.0216 in. — ASTMB 370’ﬂ16 0Z. per squar
Copper — — 16 oz
Galvanized steel 0.0179 in. 26 (zinc-coated G90) —
High-yield copper 0.0162 in. ASTMB 370’ft12 0z. per squar
Lead — — 2.5 pounds
Lead-coated copper 0.0216 in. — ASTMB 101’ﬂ16 0Z. per squar
Lead-coated high-yield copper 0.0162 in. — ASTM B 101‘ft12 0z. per squar
Painted terne — — 20 pounds
Stainless steel — 28 —
Zinc alloy 0.027 in. — —

For SI: 1 inch = 25.4 mm, 1 pound = 0.454 kg, 1 ounce = 28.35 g, 1 square foot = (0929 m
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1507.3 Clay and concrete tile. The installation of clayand concrete tile shall
comply with the provisions of this section.

1507.3.1 Deck requirements. Concrete and clay tilshall be installed only
over solid sheathing or spaced structural sheathing boards.

1507.3.2 Deck dope. Clay and concrete roof tile shall be installed on roof
slopes of &> units vertical in 12 units horizaalt(21-percent sipe) or greater.
For roof slopes from *2 units vertical in 12 uits horizontal (21-percent
slope) to four units vertical in 12 s horizontal (33-percent slope), double
underlayment application is required in accordance with Section 1507.3.3.

1507.3.3 Underlayment. Unless otherwise nade required underlayment
shall conform to: ASTM D 226, Type Il; ASTM D 2626 or ASTM D 6380,
Class M mineral-sdiaced roll roofing.

1507.3.3.1 L ow-slope roofs. For roof slopes from® units vertical in 12
units horizontal (21-percent slope), tg four units vertical in 12 units
horizontal (33-percent gbe), underlayment shall be a minimum of two
layers applied as follows:

1. Starting at the eave, a 19-inéh83 mm) strip of underlayment
shall be applied parallel with the eave and fastened sufficiently in
place.

2. Starting at the eave, 36-inch-wif#4 mm) strips of underlayment
felt shall be applied overlapping gessive sheets 19 inches (483
mm) and fastened sufficiently in place.

1507.3.3.2 High-slope roofs. For roof slopes ofdur units vertical in
12 units horizontal (33-percent slop®) greater, underlayment shall be a
minimum_of one layer of underlayme felt applied shingle fashion,
parallel to, and starting from theaves and lapped 2 inches (51 mm),
fastened only as necessary to hold in place.

1507.3.3.3 High wind attachment. Underlayment applied in_areas
subject to high wind [¥dgreater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] khbhe applied with corrosion-
resistant fasteners in accordancéhwthe manufacturer’'s installation
instructions. Fasteners are to hppleed along the overlap not more than
36 inches (914 mm) on center.

Underlayment installed wheread in accordance with Section 1609.3.1,
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equals or exceeds 120 mph (54 m/s) Idhalattached in a grid pattern of

12 inches (305 mm) between side layth a 6-inch (152 mm) spacing at

the side laps. Underlayment shall be applied in accordance with Sections

1507.3.3.1 and 1507.3.3.2 except all laps dbwlh minimum of 4 inches

(102 mm). Underlayment shall be attadhusing metal or plastic cap nails

with a head diameter of not less tHaimch (25 mm) witha thickness of at

least 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank

shall be a minimum of 12 gage [0.10%hn(2.67 mm)] with a length to

penetrate through the rosheathing or a minimum &fs inch (19.1 mm)

into the roof sheathing.

Exception: As an alternative, adhetaunderlayment complying with

ASTM D 1970 shall be permitted.

1507.3.4 Clay tile. Clay roof tile shall comply with ASTM C 1167.

1507.3.5 Concretetile. Concrete roof tile shetomply with ASTM C 1492.

1507.3.6 Fasteners. Tile fasteners shall be comion resistant and not less

than 11-gage’/ie-inch (8.0 mm) head, and of suffiat length to penetrate the

deck a minimum of/4 inch (19.1 mm) or througthe thickness of the deck,

whichever is less. Attaching wire for clay or concrete tile shall not be smaller

than 0.083 inch (2.1 mm). Perimeter fagtgnareas include three tile courses

but not less than 36 inches (914 mm) freither side of hips or ridges and

edges of eaves and gable rakes.

1507.3.7 Attachment. Clay and concrete roof tiles shall be fastened in

accordance with Table 1507.3.7.

TABLE 1507.3.7

CLAY AND CONCRETE TILE ATTACHMENT?2".¢

GENERAL - CLAY OR CONCRETE ROOF TILE

r:12

ed with

and

Maximum Nominal M ean roof height Roof slope< 3:12 Roof slope 3:12 and over
Design Wind Speed, Vasi (feet)
" (mph)

85 0-60 One fastener per tile. Flat tiléfwo fasteners per tile. Only one fastener on slopes of
without vertical laps, twoand less for tiles with installegleight exceeding 7.5 Ibs./s

100 0-40 fasteners per tile. ft. having a width not more than 16 inches.
The head of all tiles shall be nailed. The nose of all eave tiles shall be fasten

100 >40-60 approved clips. All rake tiles ali be nailed with two nails. The nose of all ridge, hip
rake tiles shall be set in a bead of roofer’'s mastic.

110 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
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120 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
130 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
All >60 The fastening system shall resist thind forces in Section 1609.5.3.

INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGS* ¢
(Installations on spaced/solid sheathing with battens or spaced sheathing)

Maximum Nominal M ean roof height Roof slope< 5:12 Roof slope5:12< 12:12 Roof slope 12:12 and over
Design Wind Speed., (feet)
Vasd f (Mmph)

Fasteners are not requirgdine fastener per tile eveé@ne fastener required for
85 0-60 Tiles with installed weighother row. All perimeter tildgvery tile. Tiles with installeld
o less than 9 Ibs./sq. ft. requirequire _one fastener. Tilggeight less than 9 Ibs./sq.|ft.

a minimum of one fastenerith installed weight less themquire a minimum of one

per tile. 9 lbs./sq. ft. require |Estener per tile.
100 0-40 minimum of one fastener per
tile.

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with
100 >40-60 approved clips. All rake tiles ali be nailed with two nails. The nose of all ridge, hip|and
rake tiles shall be set in a bead of roofer’'s mastic.

110 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
120 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
130 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
All >60 The fastening system shall resist thind forces in Section 1609.5.3.

INTERLOCKING CLAY OR CONCRETE ROOFTILE WITH PROJECTING ANCHOR LUGS
(Installations on solid sheathing without battens)

Maximum Nominal Mean roof height |All roof Slopes
Design Wind Speed, (feet)
Vast '(mph)
85 0-60 One fastener per tile.
100 0-40 One fastener per tile.

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with
100 > 40-60 approved clips. All rake tiles ali be nailed with two nails. The nose of all ridge, hip|and
rake tiles shall be set in a bead of roofer’'s mastic.

110 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
120 0-60 The fastening system shall resist thind forces in Section 1609.5.3.
130 0-60 The fastening system shall resist thind forces in Section 1609.5.3.

All > 60 The fastening system shall resist thind forces in Section 1609.5.3.

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 milepeur = 0.447 m/s, 1 pound per square foot = 4.882%g/m

a. Minimum fastener siz€orrosion-resistant nails nigtss than No. 11 gage withe-inch head. Fasteners shall be long
enough to penetrate into the sheathingiBoh or through the thickness of the sheathwhichever is less. Attaching wire
for clay and concrete tile shall not be smaller than 0.083 inch.

Snow areas. A minimum of two fastenerstperare required or battens and one fastener.

Roof slopes greater than 24:12. The nosalldfles shall be securely fastened.

Horizontal battens. Battens shall be tesis than 1 inch by 2 inch nominal. Psigns shall be made for drainage by a
minimum of%/s-inch riser at each nail or by 4-foot-long battens with at le#istiach separation between battens.
Horizontal battens are reqed for slopes over 7:12.

Perimeter fastening areas include threedilarses but not less than 36 inches from either side of hips or ridges andfedges o
eaves and gable rakes.ks¥shall be determined in accordance with Section 1609.3.1.

[sHizai=)

@
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1507.3.8 Application. Tile shall be applied acoding to the manufacturer’'s
installation instructionshased on the following:

Climatic conditions.

Roof slope.

Underlayment system.

Type of tile being installed.

EalliSd Nl

1507.3.8 Flashing. At the juncture of the roof vertical surfaces, flashing and
counterflashing shall be provided in accordance with the manufacturer’'s
installation instructions,ral where of metal, shall nte less than 0.019-inch
(0.48 mm) (No. 26 galvanized sheetgga corrosion-resistant metal. The
valley flashing shall extend at least ihthes (279 mm) from the centerline
each way and have a splash divertemiib less than 1 inch (25 mm) high at
the flow line formed as part of the flang. Sections of flashing shall have an
end lap of not less than 4 incheb? mm). For roof slogs of three units
vertical in 12 units horizontal (25-pEmt slope) and over, the valley flashing
shall have a 36-inch-wide (914 mm) undenent of either onéayer of Type

| underlayment running the full lengtbf the valley, or a self-adhering
polymer-modified bitumen sheet coming with ASTM D 1970, in addition

to other required underlayment. In aredsere the average daily temperature
in January is 25°F (-4°C) dess or where there ispassibility of ice forming
along the eaves causing a backup vedter, the metal valley flashing
underlayment shall be solid cementedhe roofing underlayment for slopes
under _seven units vertical in 12 unhisrizontal (58-percdnslope) or self-
adhering polymer-modified bitumen sheet shall be installed.

1507.4 M etal r oof panedls. The installation of metal roof panels shall comply with
the provisions ofhis section.

1507.4.1 Deck reguirements. Metal roof panel roofcoverings shall be
applied to a solid or cledy fitted deck, except vdre the roof covering is
specifically designed to kspplied to spaced supports.

1507.4.2 Deck dope. Minimum slopes for metal roof panels shall comply
with the following:

1. The minimum slope for lapped, non-setdd seam metal roof panels
without applied lap sealant shall Ileree units vertical in 12 units
horizontal (25-peent slope).

2. The minimum slope for lapped, non-setdd seam metal roof panels
with applied lap sealant shall hme-half unit vertical in 12 units
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horizontal

(4-percent slope).

Lap sealants shall

17

be applied

accordance with the approved manufastisrinstallation instructions.

3. The minimum slope for standing-seanetal roof panel systems shall

be one-quarter unit vertical in 1@its horizontal (2ercent slope).

1507.4.3 Material standards. Metal-sheet roof covering systems that

in

incorporate supporting structural meend shall be designed in accordance

with Chapter 22. Metal sheebof coverings instalt over structural decking

shall comply with Table 1507.4.3(1). The tmdals used for metal-sheet roof

coverings shall be naturally corrosisasistant or provided with corrosion

resistance in accordance with thangtards and minimum thicknesses shown

in Table 1507.4.3(2).

TABLE 1507.4.3(1)

METAL ROOF COVERINGS

ROOF STANDARD APPLICATION
COVERING RATE/THICKNESS

TYPE
ASTM B 209, 0.024 inch minimum thickngss

. for roll-formed panels and 0.019 inch

Aluminum — "

minimum _ thickness  for  press-formed
shingles.

Aluminum-zinc
alloy coated steel

ASTM A 792 AZ 50

Cold-rolled copper

ASTM B 370 minimum 16 oz./sq. ft. and
0z./sq. ft. high yieldcopper for metal-she
roof covering systems: 12 oz./sq. ft.

preformed metal shgle systems.

12
et
for

Copper

16 oz./sq. ft. for metsheet roof-coverin
systems; 12 oz./sq. ft. for preformed m
shingle systems.

ptal

Galvanized steel

ASTM A 653 G-90 zinc-coatéd

Hard lead 2 |bs./sq. ft.

Lead-coated coppeASTM B 101

Prepainted steel |ASTM A 755

Soft lead 3 Ibs./sq. ft.

Stainless steel ASTM A 240, 300 Series Alloys
Steel ASTM A 924
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Terne andTerne coating of 40 |bs. per double base pox,
ternecoated field painted where applicable in accordance
stainless with manufacturer’s installation instructions.

0.027 inch minimum _thickness; 99.995%
electrolytic high grade zinc with allpy
additives of copper (0.08% - 0.20%), titanitm
(0.07% - 0.12%) and aluminum (0.015%).

For SI: 1 ounce per square foot = 0.305 Kg/trpound per square foot = 4.882 ké/th

inch = 25.4 mm, 1 pound = 0.454 kg.

a. For Group U buildings, the minimum coating thickness for ASTM A 653 galvanized
steel roofing shall be G-60.

Zinc

TABLE 1507.4.3(2)
MINIMUM CORROSION RESISTANCE

55% Aluminum-zinc alloy coated steel |ASTM A 792 AZ 50
5% Aluminum alloy-coated steel ASTM A 875 GF60
Aluminum-coated steel ASTM A 463 T2 65
Galvanized steel ASTM A 653 G-90

Prepainted steel ASTM A 758

a. Paint systems in accordanwith ASTM A 755 shall be applied over steel products
with corrosion-resistant coatings colyipg with ASTM A 792, ASTM A 875,
ASTM A 463 or ASTM A 653.

1507.4.4 Attachment. Metal roof panels shall be secured to the supports in
accordance with the approved manufactaréasteners. In the absence of
manufacturer recommendations, fbkowing fasteners shall be used:
Galvanized fasteners shall be used for steel roofs.

Copper, brass, bronze, copperowgllor 300 series stainless-steel
fasteners shall be used for copper roofs.

Stainless-steel fasteners are acdaptéor all types of metal roofs.
Aluminum fasteners are acceptableg fduminum roofs attached to
aluminum supports.

N |

Bl

1507.4.5 Underlayment and high wind. Underlayment applied in_areas
subject to high winds [Md greater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] shall d@plied with corrosion-resistant
fasteners in accordance with the m@cturer's installdon instructions.
Fasteners are to be applied along ¢dkerlap not more than 36 inches (914
mm) on center.

Underlayment installed wheread in accordance with Section 1609.3.1,
equals or exceeds 120 mph (54 m/s) shall comply with ASTM D 226 Type II,
ASTM D 4869 Type IV, or ASTM D 1970. The underlayment shall be
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attached in a grid pattern of 12 inches (305 mm) between side laps with a 6-
inch (152 mm) spacing dhe side laps. Underlayme shall be applied in
accordance with the manufacturer’s instabla instructions except all laps
shall be a minimum of 4hches (102 mm). Underlayment shall be attached
using metal or plastic cap ilwith a head diameter of not less than 1 inch
(25 mm) with a thickness of at lée32-gage [0.0134 inch (0.34 mm)] sheet
metal. The cap nail shank shall 8aninimum of 12 gage [0.105 inch (2.67
mm)] with a length to penetrate throutite roof sheathing or a minimum of
3/4 inch (19.1 mm) intdhe roof sheathing.

Exception: As an alternative, adhered underlayment complying with

ASTM D 1970 shall be permitted.

1507.5 Metal roof shingles. The installation of metal roof shingles shall comply
with the provisions of this section.

1507.5.1 Deck requirements. Metal roof shingles shall be applied to a solid
or closely fitted deck, except where the roof covering is specifically designed
to be applied to spaced sheathing.

1507.5.2 Deck slope. Metal roof shingles shall nde installed on roof slopes
below three units vertical in 12 usihorizontal (25ercent slope).

1507.5.3 Underlayment. Underlayment shall comply with ASTM D 226,
Type | or ASTM D 4869.

1507.5.3.1 Underlayment and high wind. Underlayment applied in areas
subject to high winds [Mdgreater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] khhe applied with corrosion
resistant fasteners in_accordancéhwthe manufacturer’'s installation
instructions. Fasteners are to be aabhlong the overlap not farther apart
than 36 inches (914 mm) on center.

Underlayment installed wheread in accordance with Section 1609.3.1,
equals or exceeds 120 mph (54 m/s) shall comply with ASTM D 226 Type
[l or ASTM D 4869 Type IV. The undexyment shall be attached in a
grid pattern of 12 inches (305 mmhetween side laps with a 6-inch
spacing (152 mm) at the side laggnderlayment shall be applied in
accordance with the manufacturer’s ifistéon instructions except all laps
shall be a minimum of 4 inches (16#n). Underlayment shall be attached
using metal or plastic cap nails withhead diameter of not less than 1
inch (25 mm) with a thickness of l#ast 32-gage [0.0134 inch (0.34 mm)]
sheet metal. The cap nail shanklsba a minimum of 12 gage [0.105 inch
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(2.67_ mm)] with a length to penetratierough the roofsheathing or a
minimum of%4 inch (19.1 mm) intdhe roof sheathing.
Exception: As an alternative, adhaeteunderlayment complying with
ASTM D 1970 shall be permitted.

1507.5.4 Ice barrier. In areas where there has been a history of ice forming
along the eaves causing a backup of waterice barrier thatonsists of at
least two layers of underlayment cenezhttogether or of a self-adhering
polymer-modified bitumen sheet shall biged in lieu of normal underlayment
and extend from the lowest edges of all roof surfaces to a point at least 24
inches (610 mm) inside the exmrwall line of the building.
Exception: Detached accessory structurdst contain no conditioned
floor area.

1507.5.5 M aterial standards. Metal roof shingle roo€overings shall comply

with Table 1507.4.3(1). The materials eds for metal-roofshingle roof
coverings shall be naturally corrosioasistant or provided with corrosion
resistance in accordance with the standards and minimum thicknesses
specified in the standasdisted in Table 1507.4.3(2).

1507.5.6 Attachment. Metal roof shingles shall be secured to the roof in
accordance with the approved manufastisrinstallation instructions.

1507.5.7 Flashing. Roof valley flashing shall bef corrosion-resistant metal

of the same material as the roof covering or shall comply with the standards in
Table 1507.4.3(1). The valley flashing stettend at least 8 inches (203 mm)
from the centerline each way and shall have a splash diverter rib not less than
34 inch (19.1 mm) high at the flow knformed as part of the flashing.
Sections of flashing shall have an dag of not less than 4 inches (102 mm).

In areas where the average daily temperature in January is 25°F (-4°C) or less
or where there is a possibility afeé forming along the eaves causing a backup

of water, the metal valley flashing shall have a 36inch-wide (914 mm)
underlayment directly undét consisting of eitheone layer of underlayment
running the full length of the vallegr a self-adhering polymer-modified
bitumen sheet complying with ASTND 1970, in addition to underlayment
required for metal roof shingles. The talevalley flashing underlayment shall

be solidly cemented to the roofinmderlayment for roof slopes under seven
units vertical in 12 unitshorizontal (58percent slope) or self-adhering
polymer-modified bitumen sheet shall be installed.

1507.6 Mineral-surfaced roll roofing. The installation ofmineral-surfaced roll
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roofing shall comply with this section.

1507.6.1 Deck requirements. Mineral-surfaced roll rodaig shall be fastened
to solidly sheathed roofs.

1507.6.2 Deck slope. Mineral-surfaced roll roofig shall not be applied on
roof slopes below one unit vertical 12 units horizontal (8-percent slope).

1507.6.3 Underlayment. Underlayment shall comply with ASTM D 226,
Type | or ASTM D 4869.

1507.6.3.1 Underlayment and high wind. Underlayment applied in areas
subject to high winds [Mdgreater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] bhhe applied with corrosion
resistant fasteners in accordancéhwthe manufacturer’s installation
instructions. Fasteners are to hppleed along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed wheread in accordance with Section 1609.3.1,
equals or exceeds 120 mph (54 m/s) shall comply with ASTM D 226 Type
[I. The underlayment shall be attached grid patterrof 12 inches (305
mm) between side laps with a 6-in€tb2 mm) spacing at the side laps.
Underlayment shall be applied sccordance with the manufacturer’'s
installation instructions except allda shall be a minimum of 4 inches
(102 mm). Underlayment shall be attadhusing metal or plastic cap nails
with a head diameter of not less tHamch (25 mm) witha thickness of at
least 32gage [0.0134 inch (0.34 mm)Esh metal. The cap nail shank
shall be a minimum of 12 gage [0.10%hn(2.67 mm)] with a length to
penetrate through the rosheathing or a minimum &fs inch (19.1 mm)
into the roof sheathing.

Exception: As an alternative, adhaetainderlayment complying with

ASTM D 1970 shall be permitted.

1507.6.4 Ice barrier. In areas where there has been a history of ice forming
along the eaves causing a backup of waterice barrier thatonsists of at
least two layers of underlayment cenezhttogether or of a self-adhering
polymer-modified bitumen sheet shall bged in lieu of normal underlayment
and extend from the lowest edges of all roof surfaces to a point at least 24
inches (610 mm) inside the exmriwall line of the building.
Exception: Detached accessory structurdst contain _no conditioned
floor area.
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1507.6.5 Material standards. Mineral-surfaced rollgofing shall conform to
ASTM D 3909 or ASTM D 6380.

1507.7 Sate shingles. The installation of slate shingles shall comply with the
provisions of this section.

1507.7.1 Deck requirements. Slate shingles shall be fastened to solidly
sheathed roofs.

1507.7.2 Deck slope. Slate shingles shall only hsed on slopes of four units
vertical in 12 units horiantal (4:12) or greater.

1507.7.3 Underlayment. Underlayment shall comply with ASTM D 226,
Type Il or ASTM D 4869, Type Il or IV.

1507.7.3.1 Underlayment and high wind. Underlayment applied in areas
subject to high winds [MdJgreater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] khhe applied with corrosion
resistant fasteners in accordancéhwthe manufacturer’s installation
instructions. Fasteners are to hppleed along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed wheread in accordance with Section 1609.3.1,
equals or exceeds 120 mph (54 ngball comply with ASTM D 226,
Type Il or ASTM D 4869, Type IV. The underlayment shall be attached
in_a grid pattern of 12 inches (3®m) between side laps with a 6-inch
(152 mm) spacing at the side lapsndédrlayment shall be applied in
accordance with the manufacturer’s ifistéon instructions except all laps
shall be a minimum of 4 inches (16#n). Underlayment shall be attached
using metal or plastic cap nails withhead diameter of not less than 1
inch (25 mm) with a thickness of l#ast 32-gage [0.0134 inch (0.34 mm)]
sheet metal. The cap nail shanklsba a minimum of 12 gage [0.105 inch
(2.67 mm)] with a length to penetraterough the roofsheathing or a
minimum of%/4 inch (19.1 mm) intdhe roof sheathing.

Exception: As an alternative, adhaetainderlayment complying with

ASTM D 1970 shall be permitted.

1507.7.4 1ce barrier. In areas where the average daily temperature in January
is 25°F (-4°C) or less or where there is a possibility of ice forming along the
eaves causing a backup of water, an icgidrathat consists of at least two
layers of underlayment cemented tthge or of a self-adhering polymer-
modified bitumen sheet shall extend fréime lowest edges of all roof surfaces
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to a point at least 24 inches (610 mm) inside the exterior wall line of the

building.
Exception: Detached accessory structurdmt contain no conditioned

floor area.

1507.7.5 M aterial standards. Slate shingles shall comply with ASTM C 406.

1507.7.6 Application. Minimum headlap for slate shingles shall be in
accordance with Table 1507.7.6. Slate shingles shall be secured to the roof
with two fasteners per slate.

TABLE 1507.7.6
SLATE SHINGLE HEADLAP

SLOPE HEADLAP
(inches)
4:12 < slope < 8:12 4
8:12 < slope < 20:12 3
slope > 20:12 2

For SI: 1 inch = 25.4 mm.

1507.7.7 Flashing. Flashing and counterflashinghall be made with sheet

metal. Valley flashing shall be minimum of 15 inches (381 mm) wide.

Valley and flashing metal shall ba minimum uncoated thickness of
0.0179inch (0.455 mm) zinc-coated G90.ir@heys, stucco or brick walls

shall have a minimum of two plies f#lt for a cap flashing consisting of a 4-
inch-wide (102 mm) strip of felt set plastic cement and extending 1 inch (25
mm) above the first felt and a top tiog of plastic cement. The felt shall

extend over the base flashing 2 inches (51 mm).

1507.8 Wood shingles. The installation of wood shgles shall comply with the
provisions of this section and Table 1507.8.

1507.8.1 Deck requirements. Wood shingles shall be installed on solid or
spaced sheathing. Where spaced sheathing is used, sheathing boards shall be
not less than 1-inch b§-inch (25 mm by 102 mm) manal dimensions and

shall be spaced on centers equal tovtkather exposure to coincide with the
placement of fasteners.

1507.8.1.1 Solid sheathing required. Solid sheathing is required in areas
where the average daily temperaturelamuary is 25°F (-4°C) or less or
where there is a possibility a€e forming along the eaves causing a
backup of water.
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1507.8.2 Deck slope. Wood shingles shall be imdled on slopesf not less
than three units vertical in 12 wsihorizontal (25-percent slope).

1507.8.3 Underlayment. Underlayment shall comply with ASTM D 226,
Type | or ASTM D 4869.

1507.8.3.1 Underlayment and high wind. Underlayment applied in areas
subject to high winds [Mdgreater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] bhhe applied with corrosion
resistant fasteners in accordancéhwthe manufacturer’s installation
instructions. Fasteners are to hppleed along the overlap not more than
36 inches (914 mm) on center.
Underlayment installed wheread in accordance with Section 1609.3.1,
equals or exceeds 120 mph (54 ngball comply with ASTM D 226,
Type Il or ASTM D 4869, Type IV. The underlayment shall be attached
in_a grid pattern of 12 inches (3®m) between side laps with a 6-inch
(152 mm) spacing at the side lapsndédrlayment shall be applied in
accordance with the manufacturer’s ifist#on instructions except all laps
shall be a minimum of 4 inches (16#n). Underlayment shall be attached
using metal or plastic cap nails withhead diameter of not less than 1
inch (25 mm) with a thickness of least 32-gage [0.0134 inch (0.34 mm)]
sheet metal. The cap nail shanklsbha a minimum of 12 gage [0.105 inch
(2.67 mm)] with a length to penetraterough the roofsheathing or a
minimum of%/4 inch (19.1 mm) intdhe roof sheathing.

Exception: As an alternative, adhaeteunderlayment complying with

ASTM D 1970 shall be permitted.

1507.8.4 Ice barrier. In areas where there has been a history of ice forming
along the eaves causing a backup of waterice barrier thatonsists of at
least two layers of underlayment cenezhttogether or of a self-adhering
polymer-modified bitumen sheet shall bged in lieu of normal underlayment
and extend from the lowest edges of all roof surfaces to a point at least 24
inches (610 mm) inside the exmriwall line of the building.
Exception: Detached accessory structurdst contain no conditioned
floor area.

1507.8.5 Material standards. Wood shingles shall be of naturally durable
wood and comply with theequirements of Table 1507.8.5.

TABLE 1507.8.5
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WOOD SHINGLE MATERIAL REQUIREMENTS

MATERIAL APPLICABLE |GRADING
MINIMUM RULES
GRADES
Wood _shingles of naturally 1 20r3 CSSB
durable wood I

CSSB = Cedar Shake and Shingle Bureau

1507.8.6 Attachment. Fasteners for wood shingles shall be corrosion resistant
with a minimum penetration o4 inch (19.1 mm) into the sheathing. For
sheathing less thaie inch (12.7 mm) in thicknesshe fasteners shall extend
through the sheathing. Each shingle shellattached with a minimum of two

fasteners.

1507.8.7 Application. Wood shingles shall be lamith a side lap not less
than /> inches (38 mm) between joints in adjacent courses, and not be in
direct alignment in alternate couss&Spacing between shingles shalltfago
3/ginch (6.4 to 9.5 mm). Weather expostwe wood shingleshall not exceed

that set in Table 1507.8.7.

TABLE 1507.8.7
WOOD SHINGLE WEATHER EXPOSURE AND ROOF SL OPE

EXPOSURE
(inches)
ROOFING LENGTH
MATERIAL (inches) GRADE 312 412
pitch to | pitch or
<4:.12 | steeper
No. 1 3.75 5
16 No. 2 3.5 4
No. 3 3 3.5
i No.1 | 425 | 55
Semeod 18 | No2 | 4 | 45
No. 3 3.5 4
No. 1 5.75
24 No.2 | 55 %5
No. 3 5 ==

For SI: 1 inch = 25.4 mm.

1507.8.8 Flashing. At the juncture of the roadind vertical surfaces, flashing
and counterflashing shall be provided in accordance with the manufacturer’'s
installation instructions,ral where of metal, shall b®t less than 0.019-inch
(0.48 mm) (No. 26 galvanized sheetgga corrosion-resistant metal. The
valley flashing shall extend at least ihthes (279 mm) from the centerline
each way and have a splash divertemiib less than 1 inch (25 mm) high at
the flow line formed as part of the flang. Sections of flashing shall have an
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end lap of not less than 4 inche®? mm). For roof slogs of three units
vertical in 12 units horizontal (25-pmmt slope) and over, the valley flashing
shall have a 36-inch-wide (914 mm) undennt of either onéayer of Type

| underlayment running the full length dhe valley or a self-adhering
polymer-modified bitumen sheet comimg with ASTM D 1970, in addition
to other required underlayment. In aredsere the average daily temperature
in January is 25°F (-4°C) dess or where there ispmssibility of ice forming
along the eaves causing a backup vedter, the metal valley flashing
underlayment shall be solidly cemented to the roofing underlayment for slopes
under _seven units vertical in 12 unfisrizontal (58-percédnslope) or self-
adhering polymer-modified bitumen sheet shall be installed.

1507.9 Wood shakes. The installation of wood shak shall comply with the
provisions of this section and Table 1507.8.

1507.9.1 Deck requirements. Wood shakes shall only be used on solid or
spaced sheathing. Where spaced sheathing is used, sheathing boards shall be
not less than 1-inch b4-inch (25 mm by 102 mm) manal dimensions and

shall be spaced on centers equal tovtkather exposure to coincide with the
placement of fasteners. Where 1-inoh4-inch (25 mnby 102 mm) spaced
sheathing is installed at 10 inches (254 mm) on center, additional 1-inch by
4inch (25 mm by 102 mm) boards shiaél installed between the sheathing
boards.

1507.9.1.1 Solid sheathing required. Solid sheathing is required in areas
where the average daily temperaturelamuary is 25°F (-4°C) or less or
where there is a possibility ote forming along the eaves causing a
backup of water.

1507.9.2 Deck slope. Wood shakes shall only hesed on slopes of not less
than four units vertical in 12 its horizontal (33-percent slope).

1507.9.3 Underlayment. Underlayment shall comply with ASTM D 226,
Type | or ASTM D 4869.

1507.9.3.1 Underlayment and high wind. Underlayment applied in areas
subject to high winds [Mdgreater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] hhe applied with corrosion
resistant fasteners in_accordancéhwthe manufacturer’'s installation
instructions. Fasteners are to plkeed along the overlap not more than
36 inches (914 mm) on center.
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Underlayment installed wheread in accordance with Section 1609.3.1,
equals or exceeds 120 mph (54 ngball comply with ASTM D 226,
Type Il or ASTM D 4869 Type IV. Ténunderlayment shall be attached in
a grid pattern of 12 inches (305 mm}ween side laps ih a 6-inch (152
mm) spacing at the side laps. Underlayment shall be applied in accordance
with the manufacturer’s installation ingttions except all laps shall be a
minimum of 4 inches (102 mm). Undigyment shall be attached using
metal or plastic cap nails with a hedidmeter of not less than 1 inch (25
mm) with a thickness of at least-82ge [0.0134 inch (0.34 mm)] sheet
metal. The cap nail sh& shall be a minimum of 12 gage [0.105 inch
(2.67_ mm)] with a length to penetratierough the roofsheathing or a
minimum of%/4 inch (19.1 mm) intdhe roof sheathing.

Exception: As an alternative, adhateunderlayment complying with

ASTM D 1970 shall be permitted.
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WOOD SHINGLE AND SHAKE INSTALLATION

ROOF ITEM WOOD SHINGLES WOOD SHAKES
Wood shingles shall be installed on slopesMdod shakes shall be installed on slope
1. Roof slope not less than three units vertical in 12 umits less than four units vertical in 12 u

horizontal (3:12).

horizontal (4:12).

2. Deck requirement

Temperate climate

Shingles shall be applied to roofs with soligispaced sheathing. Where spaced sheath

Shakes shall be applied to roofs with soli

spaced sheathing. Where spaced sheath

ngad, sheathing boards shall be not less

used, sheathing boards shall be not less

fiam 4" nominal dimensions and shall

1” x 4" nominal dimensions and shall

kpaced on centers equal

spaced on centers equal to the weathgrosure to coincide tii the placement

exposure to coincide ithh the placement

fasteners. When 1" x 4" spaced sheathin

fasteners.

installed at 10 inches, boards must be inst
between the sheathing boards.

In areas where the average daily temper
in January is 25°F or less or where there

ature

§>Oﬂd sheathing is required.

possibility of ice forming along the eav
causing a backup of water.

Solid sheathing is required.

3. Interlayment

No requirements.

Interlayment shall comply with ASTM D 22
Type 1.

4. Underlayment

Temperate climate

Underlayment shall comply with ASTM

Dnderlayment shall comply with ASTM

226, Type 1.

226, Type 1.

In_areas where there is a possibility of
forming along the eaves causing a backy
water.

An ice barrier that consists of at least

D ice barrier that consists of at least

layers of underlayment cemented togethe

tagers of underlayment cemented togethe

o‘Teg self-adhering polymer-modified bitun

eh a self-adhering polymer-modified bitum

Sheet shall extend from the eave's edge

sheset shall extend from the lowest edges

point at least 24 inches inside the exterior

wabf surfaces to a point at least 24 ing

line of the building.

inside the exterior wall line of the building.

5. Application
Fasteners for wood shingles shall be |Rasteners for wood shakes shall be hot-di
dipped galvanized or Type 304 (Type 316|@advanized or Type 304 (Type 316 for coa
Attachment coastal areas) stainless steel with a minimareas) with a minimum penetration of 0

penetration of 0.75 inch into the sheath

mech into the sheathing. For sheathing

For sheathing less than 0.5 inch thick,

then 0.5 inch thick, the fasteners shall ex

fasteners shall extend through the sheathintiirough the sheathing.

No. of fasteners

Two per shingle.

Two per shake.

s of
nits

i or
ng is
than
be

to the weather

pf
g is
alled

fwo
ror
en

of all
hes

pped
stal
75
less
end

e set

less

cent

ot be

nch

rally

nch

Exposure Weat_her exposures shall not exceed those/\m_her exposures shall not exceed thos
EXPOSUE forth in Table 1507.8.7. forth in Table 1507.9.8.
Shakes shall be laid with a side lap of not
Shingles shall be laid with a side lap of jhean 1.5 inches between joints in adja
less than 1.5 inches between joints in coursesrses. Spacing between shakes shall n
Method and no two joints in any three adjagéess than 0.375 inch or more than 0.625
courses shall be in direct alignment. Spadimgshakes and taper sawn shakes of natu
between shingles shall be 0.25 to 0.375 in¢turable wood and shall be 0.25 to 0.375
for preservative-treated taper sawn shakes.
Flashing In accordance witlsection 1507.8.8. In accordance witlsection 1507.9.9.

For SI: 1 inch =25.4 mm, °C = [(°F) - 32]/1.8.
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1507.9.4 Icebarrier. In areas where there has beenistory of ice forming along
the eaves causing a backup of water,a@nhkarrier that consists of at least two
layers of underlayment cemented togethreof a self-adhéng polymer-modified
bitumen sheet shall be used in lieu of normal underlayment and extend from the
lowest edges of all roof slaces to a point at least #ches (610 mm) inside the
exterior wall line of the building.
Exception: Detached accessory structurdst contain no conditioned
floor area.

1507.9.5 Interlayment. Interlayment shall comply with ASTM D 226, Type
l.

1507.9.6 Material standards. Wood shakes shall comply with the
requirements of Table 1507.9.6.

TABLE 1507.9.6
WOOD SHAKE MATERIAL REQUIREMENTS

APPLICABLE
MATERIAL % GRADING
I RULES

Wood shakes of naturally durable 1 CSSB
wood —
Taper sawn shakes of naturalllylor2 CSSB
durable wood — I
Pr_eservatlve-treated shakes |and 1 CSSB
shingles of naturally durable wood —
Flr.e-retardant-treated shakes Jand 1 CSSB
shingles of naturally durable wood I
Preservative-treated taper  sawn
shakes of Southern pine treated in
accordance with
AWPA U1 (Commodity Specification lor2 TFS
A,
Use Category 3B and Section 5.6)

CSSB = Cedar Shake and Shingle Bureau.
TFS = Forest Products Laboratarfythe Texas Forest Services.

1507.9.7 Attachment. Fasteners for wood shaksisall be corrosion resistant
with a minimum penetration o4 inch (19.1 mm) into the sheathing. For
sheathing less tha inch (12.7 mm) in thicknesshe fasteners shall extend
through the sheathing. Each shake shalatbeched with a minimum of two

fasteners.

1507.9.8 Application. Wood shakes shall be laidtlv a side lap not less than
1Y/, inches (38 mm) between joints adjacent courses. Spacing between
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shakes in the same course shalfbeo s inch (9.5 to 15.9 mm) for shakes

and taper sawn shakes of naturally durable wood and shdy twe®s inch

(6.4 to 9.5 mm) for preservative tapssmwn shakes. Weather exposure for

wood shakes shall not exceed those set in Table 1507.9.8.

1507.9.9 Flashing. At the juncture of the roadind vertical surfaces, flashing

and counterflashing shall be provided in accordance with the manufacturer’s

installation instructions,ra where of metal, shall b®t less than 0.019-inch

(0.48 mm) (No. 26 galvanized sheetgga corrosion-resistant metal. The

valley flashing shall extend at least ihthes (279 mm) from the centerline

each way and have a splash divertemab less than 1 inch (25 mm) high at

the flow line formed as part of the fldng. Sections of flashing shall have an

end lap of not less than 4 inche)?2 mm). For roof slags of three units

vertical in 12 units horizontal (25-pmmt slope) and over, the valley flashing

shall have a 36-inch-wide (914 mm) undent@nt of either onéayer of Type

| underlayment running the full length dhe valley or a self-adhering

polymer-modified bitumen sheet colpimg with ASTM D 1970, in addition

to other required underlayment. In aredsere the average daily temperature

in January is 25°F (-4°C) dess or where there ispmssibility of ice forming

along the eaves causing a backup vedter, the metal valley flashing

underlayment shall be solidly cemented to the roofing underlayment for slopes

under seven units vertical in 12 unhsrizontal (58-percdnslope) or self-

adhering polymer- modified bitumesheet shall be installed.

1507.10 Built-up roofs. The installation of built-up roofs shall comply with the

provisions of this section.

1507.10.1 Slope. Built-up roofs shall have a design slope of not less than one-

fourth unit vertical in 12 units hommntal (2-percent slope) for drainage,

except for coal-tar built-up roofs that shiadlve a design slogs not less than

one-eighth unit vertical in 12 unit®rizontal (1-percent slope).

1507.10.2 Material standards. Built-up roof covering materials shall comply

with the standards in Table 1507.10.2 or UL 55A.

TABLE 1507.9.8

WOOD SHAKE WEATHER EXPOSURE AND ROOF SL OPE

ROOFING MATERIAL LENGTH GRADE EXPOSURE  (inches)
(inches) 4:.12 PITCH OR
STEEPER
18 No. 1 7.5
Shakes of naturally durable wood 24 No. 1 10°
18 No. 1
. . 2 No. 1 7.510
Preservative-treated taper sawalgs of Southern yellow pine
18 No. 2 5.5
24 No. 2 7.5
18 No. 1
24 No. 1 7510
Taper sawn shakes of naturally durable wood
18 No. 2 5.5
24 No. 2 7.5

For SI: 1 inch =25.4 mm.

a. For 24-inch by 0.375-inch hand spliakbs, the maximum exposure is 7.5 inches.
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1507.11 M odified bitumen roofing. The installation of modified bitumen roofing
shall comply with the progions of this section.

1507.11.1 Slope. Modified bitumen membrane roofs shall have a design slope
of not less than one-fourth unit vertigal12 units horizontal (2-percent slope)

for drainage.

1507.11.2 Material standards. Modified bitumen roof coverings shall
comply with CGSB 37-GP-56M, ASTM D 6162, ASTM D 6163, ASTM D
6164, ASTM D 6222, ASTM D 6223, A3/1 D 6298 or ASTM D 65009.

1507.12 Thermoset single-ply roofing. The installation of thermoset single-ply
roofing shall comply with therovisions of this section.

1507.12.1 Slope. Thermoset single-ply membrameofs shall have a design
slope of not less than offiedrth unit vertical inl2 units horizontal (2-percent
slope) for drainage.

1507.12.2 Material standards. Thermoset single-ply roof coverings shall
comply with ASTM D 4637, ASM D 5019 or CGSB 37-GP-52M.

1507.12.3 Ballasted thermoset low-slope roofs. Ballasted thermoset low-

slope roofs (roof slope < 2:12) shdilé installed in accordance with this
section and Section 1504.4. Stone usebadisst shall comply with ASTM D

448 or ASTM D 7655.

1507.13 Thermoplastic single-ply roofing. The installation of thermoplastic
single-ply roofing shall comply witthe provisions of this section.

TABLE 1507.10.2
BUILT-UP ROOFING MATERIAL STANDARDS

MATERIAL STANDARD STANDARD

Acrylic coatings used in roofing |ASTM D 6083

Aggregate surfacing ASTM D 1863

Asphalt adhesive used in roofing |ASTM D 3747

ASTM D 3019; D 2822;
D 4586

Asphalt cements used in roofing

Asphalt-coated glass fiber base shg&6TM D 4601
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ASTM D 1227; D 2823;
D 2824; D 4479

Asphalt coatings used in roofing

Asphalt glass felt ASTM D 2178

Asphalt primer used in roofing ASTM D 41

Asphalt-saturated and asphalt-coakegTM D 2626
organic felt base sheet —

Asphalt-saturated organic f

(perforated)
Asphalt used in roofing ASTM D 312
Coal-tar cements used in roofing |ASTM D 4022; D 5643

eAtSTM D 226

Coal-tar saturated organic felt ASTM D 227

Coal-tar pitch used in roofing ASTM D 450; Type L or Il

Coal-tar primer used in roofin
dampproofing and waterproofing

Glass mat, coal tar ASTM D 4990
Glass mat, venting type ASTM D 4897

ASTM D 43

Mineral-surfaced inorganic cap sheASTM D 3909

Thermoplastic fabrics used in roofil§STM D 5665, D 5726

1507.13.1 Slope. Thermoplastic single-ply membrane roofs shall have a
design slope of not less than one-fourttit vertical in 12 units horizontal (2-

percent slope).

1507.13.2 Material standards. Thermoplastic single-plyoof coverings shall
comply with ASTM D 4434, ASTM D 6754, ASTM D 6878 or CGSB
CAN/CGSB 37-54.

1507.13.3 Ballasted thermoplastic low-dope roofs. Ballasted thermoplastic
low-slope roofs (roof slope < 2:12) shall be installed in accordance with this
section and Section 1504.4. Stone usebadsst shall comply with ASTM D
448 or ASTM D 7655.

1507.14 Sprayed polyurethane foam roofing. The installation of sprayed
polyurethane foam roofing shall compiyth the provisions of this section.

1507.14.1 Slope. Sprayed polyurethane foam roofs shall have a design slope
of not less than one-fourth unit vertiegall2 units horizontal (2-percent slope)

for drainage.
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1507.14.2 Material standards. Spray-applied polyurethane foam insulation
shall comply with Type lll otV as defined in ASTM C 1029.

1507.14.3 Application. Foamed-in-place roof insulan shall be installed in

accordance with the manufacturer’s fastions. A liguid-applied protective

coating that complies with Table 1507.14all be applied no less than 2
hours nor more than 72 hours following the application of the foam.

TABLE 1507.14.3
PROTECTIVE COATING MATERIAL STANDARDS

MATERIAL STANDARD

Acrylic coating ASTM D 6083
Silicone coating ASTM D 6694
Moisture-cured polyurethane coatingASTM D 6947

1507.14.4 Foam plastics. Foam plastic materials and installation shall comply
with Chapter 26.

1507.15 Liquid-applied roofing. The installation of liquid applied roofing shall
comply with the provisions of this section.

1507.15.1 Slope. Liquid-applied roofing shall hee a design slope of not less
than one-fourth unit vertical in 1hits horizontal (2-percent slope).

1507.15.2 Material standards. Liquid-applied roofing shall comply with
ASTM C 836, ASTM C 957, and ASTND 1227 or ASTM D 3468, ASTM D
6083, ASTM D 6694 or ASTM D 6947.

1507.16 Vegetative roofs, roof gardens and landscaped roofs. Vegetative
roofs, roof gardens and landscaped radfall comply with the requirements of
this chapter, Seans 1607.12.3 and 1607.12.3.1 andfihecode.

1507.16.1 Structural fire resistance. The structural frame and roof
construction supporting the load imposgzbn the roof by the vegetative roof,
roof gardens or landscaped roofs skalnply with the requirements of Table
601.

1507.17 Photovoltaic shingles. The installation of phot@itaic shingles shall
comply with the provisions of this section.

1507.17.1 Deck requirements. Photovoltaic shingleshall be applied to a
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solid or closely fitted deck, exceptvhere the shingles are specifically
designed to be appliener spaced sheathing.

1507.17.2 Deck slope. Photovoltaic shingles shatlot be installed on roof
slopes less than three unvirtical in 12 units horizatal (25-percent slope).

1507.17.3 Underlayment. Unless otherwise natle required underlayment
shall conform to ASTM D 226, ASTM D 4869 or ASTM D 6757.

1507.17.4 Underlayment application. Underlayment shall be applied shingle
fashion, parallel to and starting frotine eave, lapped 2 inches (51 mm) and
fastened sufficiently to hold in place.

1507.17.4.1 High wind attachment. Underlayment applied in areas
subject to high winds [MdJgreater than 110 mph (48/s) as determined in
accordance with Section 1609.3.1] khhe applied with corrosion-
resistant fasteners in accordancéhwthe manufacturer’s instructions.
Fasteners shall be apgli@long the overlap at nohore than 36 inches
(914 mm) on center. Underlayment installed whesai M not less than
120 mph (54 m/s) shall complyittw ASTM D 226, Type Il, ASTM D
4869, Type IV or ASTM D 6757. The undayment shall be attached in a
grid pattern of 12 inche€805 mm) between side laps with a 6-inch (152
mm) spacing at the side laps. Underlayment shall be applied in accordance
with Section 1507.2.8 except all laps $ted a minimum of 4 inches (102
mm). Underlayment shall be attached using metal or plastic cap nails with
a head diameter of not less than 1 inch (25 mm) with a thickness of not
less than 32-gage [0.0134 inch (0.34 mm)] sheet metal. The cap nail shank
shall be a minimum of 12 gage [0.10%n(2.67 mm)] with a length to
penetrate through the rosheathing or a minimum 6&fs inch (19.1 mm)
into the roof sheathing.

Exception: As an alternative, adhetainderlayment complying with

ASTM D 1970 shall be permitted.

1507.17.4.2 1ce barrier. In areas where there has been a history of ice
forming along the eaves causing a kgx of water, an ice barrier that
consists of at least two layers of @nkdhyment cemented together or of a
self-adhering polymer modified bitumesheet shall be used instead of
normal underlayment and extend frotine lowest edges of all roof
surfaces to a point not less than 2éhes (610 mm) inside the exterior
wall line of the building.

Exception: Detached accessory structures that contain no conditioned
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floor area.

1507.17.5 Fasteners. Fasteners for photovoltaicislyles shall be galvanized,
stainless steel, aluminum or copgeofing nails, minimum 12-gage [0.105
inch (2.67 mm)] shank with a minimu#fs-inch-diameter (9.5 mm) head, of a
length to penetrate through the rioof materials and a minimum &k inch
(19.1 mm) into the roof sheathing. Whehe roof sheathing is less théa
inch (19.1 mm) thick, the nails shall penetrate throubh sheathing.
Fasteners shall comply with ASTM F 1667.

1507.17.6 Material standards. Photovoltaic shingleshall be listed and
labeled in accordance with UL 1703.

1507.17.7 Attachment. Photovoltaic shingles shall be attached in accordance
with the manufacturer’s installation instructions.

1507.17.8 Wind resistance. Photovoltaic _shinglesshall be tested in
accordance with procedures and ataepe criteria in ASTM D 3161.
Photovoltaic _shingles shall complyitiv the classification requirements of
Table 1504.1.1 for the appropriate ximum nominal design wind speed.
Photovoltaic shingle packaging shall bear a label to indicate compliance with
the procedures in ASTM D 3161 and the required classification from Table
1504.1.1.

SECTION 1508
ROOF INSULATION

1508.1 General. The use of above-deck thermal insulation shall be permitted
provided such insulation vered with an approved roof covering and passes the
tests of NFPA 276 or UL 1256 when tested as an assembly.
Exceptions:
1. Foam plastic roof insulation shall confn to the material and installation
requirements of Chapter 26.
2. Where a concrete roof deck is usadl the above deck thermal insulation
is covered with an approved roof covering.

1508.1.1 Cellulosic fiberboard. Cellulosic fiberboard roof insulation shall
conform to the material and ind&lion requirements of Chapter 23.

1508.2 Material standards. Above-deck thermal insuian board shall comply
with the standards in Table 1508.2.
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TABLE 1508.2
MATERIAL STANDARDS FOR ROOF INSULATION

Cellular glass board ASTM C 552

Composite boards ASTM C 1289, Type Ill, 1V,
~0omposile boart VorVi

Expanded polystyrene ASTM C 578

Extruded polystyrene ASTM C 578

Fiber-reinforced gypsum board |ASTM C 1278
Glass-faced gypsum board ASTM C 1177
Mineral fiber insulation board |ASTM C 726

Perlite board ASTM C 728
Polyisocyanurate board ASTM C 1289, Type |l or Il
Wood fiberboard ASTM C 208

SECTION 1509
RADIANT BARRIERSINSTALLED ABOVE DECK

1509.1 General. A radiant barrier installedbave a deck shall comply with
Sections 1509.2 through 1509.4.

1509.2 Fire testing. Radiant barriers shall be permitted for use above decks
where the radiant barrier is coveredthwvan approved roof covering and the
system consisting of the radiant barrier and the roof covering complies with the
requirements of either FM 4550 or UL 1256.

1509.3 I nstallation. The low emittance surface of thediant barrier shall face the
continuous airspace between the aatlibarrier and #roof covering.

15094 Material standards. A radiant barrier installed above a deck shall comply
with ASTM C 1313/1313M.

SECTION 1510
ROOFTOP STRUCTURES

1510.1 General. The provisions of this section shall govern the construction of
rooftop structures Section 3107.10 shall govern the construction of rooftop signs.

1510.2 Penthouses. Penthouses in complianeéth Sections 1510.2.1 through
1510.2.5 shall be considered as a portion efstiory directly blew the roof deck




4101:1-15-01 37

on which such penthouses are located. All other penthouses shall be considered as
an additional story of the building.

1510.2.1 Height above roof deck. Penthouses constructed on buildings of other
than Type | construction shall not exceed 18 feet (5486 mm) in height above the
roof deck as measured to the averagight of the roof of the penthouse.
Exceptions:
1. Where used to enclose tanks or elexstthat travel to the roof level,
penthouses shall be permitted to haveaximum height of 28 feet (8534
mm) above the roof deck.
2. Penthouses located on the roof of bmidg of Type | construction shall
not be limited in height.

1510.2.2 Area limitation. The aggregate area of penthouses and other
enclosed rooftop structures shalbt exceed one-third the area of the
supporting roof deck. Such penthouses and other enclosed rooftop structures
shall not be required to be included determining the building area or
number of stories as regulated by Section 503.1. The area of such penthouses
shall not be included in determiningethre area specified in Section 901.7.

1510.2.3 Use limitations. Penthouses shall not be used for purposes other
than the shelter of mechaalmr electrical equipmentanks, or vertical shaft
openings in the roof assembly.

1510.2.4 Weather protection. Provisions such as louvers, louver blades or
flashing shall be made to protect timechanical and electrical equipment and
the building interior from the elements.

1510.2.5 Type of construction. Penthouses shall be constructed with walls,
floors and roofs as required for thgé of construction of the building on
which such penthouses are built.

Exceptions:

1. On buildings of Type | constructig the exterior walls and roofs of
penthouses with a fire separatidistance greater than 5 feet (1524
mm) and less than 20 feet (6096 mm) shall be permitted to have not
less than a 1-hour fire-resistancengtiThe exterior walls and roofs of
penthouses with a fire separatidistance of 20 feet (6096 mm) or
greater shall not be requiredtiave a fire-resistance rating.

On buildings of Type | constructidwo stories or lesm height above
grade plane or of Type Il consttion, the exterior wiés and roofs of
penthouses with a fire separatidistance greater than 5 feet (1524

N
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mm) and less than 20 feet (6096 mm) shall be permitted to have not
less than a 1hour fire-iegance rating or a lessfire-resistance rating

as required by Table 60éhd be constructed dife-retardant-treated
wood. The exterior walls and roofs pénthouses with a fire separation
distance of 20 feet (6096 mm) or greater shall be permitted to be
constructed of fire-retdant-treated wood and ahnot be required to
have a fire-resistance rating. Intariframing and walls shall be
permitted to be constructed of fire-retardant-treated wood.

On buildings of Type lll, IV oV construction, the exterior walls of
penthouses with a fire separatidistance greater than 5 feet (1524
mm) and less than 20 feet (6096 mm) shall be permitted to have not
less than a 1-hour fire-resistance rating or a lesser fire-resistance rating
as required by Table 602. On buildings of Type Ill, IV or VA
construction, the exterior walls genthouses with a fire separation
distance of 20 feet (6096 mm) oregter shall be permitted to be of
Type IV or noncombustible construati or fire-retardant-treated wood
and shall not be required lave a fire-resistance rating.

|

1510.3 Tanks. Tanks having a capacity of me than 500 gallons (1893 L)
located on the roof deck of a buildingaihbe supported on masonry, reinforced
concrete, steel or Type IV construsti provided that, where such supports are
located in the buildig above the lowest story, teapport shall be fire-resistance
rated as required for Type IA construction.

1510.3.1 Valve and drain. In the bottom or on the sidear the bottom of the
tank, a pipe or outlet, fitted with a suitable quick-opening valve for
discharging the contents into a draiman emergency shall be provided.

1510.3.2 Location. Tanks shall not be placed over near a stairway or an
elevator shaft, unless there is adaobof or floor underneath the tank.

1510.3.3 Tank cover. Unenclosed roof tanks shhkve covers sloping toward
the perimeter of the tanks.

1510.4 Cooling towers. Cooling towers located on éhroof deck of a building

and greater than 250 square feet (23% im base area or greater than 15 feet

(4572 mm) in height above the roof deak, measured to the highest point on the

cooling tower, where the roof is greatkan 50 feet (15 240 mm) in height above

grade plane shall be constructed of honcombustible materials. The base area of

cooling towers shall not eged one-third the areathife supporting roof deck.
Exception: Drip boards and the enclosing construction shall be permitted to
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be of wood not less than 1 incBS5 mm) nominal thickness, provided the
wood is covered on the exterior obttower with noncombustible material.

1510.5 Towers, spires, domes and cupolas. Towers, spires, domes and cupolas
shall be of a type of construction hagi fire-resistance ratings not less than
required for the building on top of whiguch tower, spire, dome or cupola is

built. Towers, spires, domes and cupolas greater than 85 feet (25 908 mm) in
height above grade plane as measured to the highest point on such structures, and
either greater tha@00 square feet (18.6%min horizontal area or used for any
purpose other than a belfry or an architectural embellishment, shall be constructed
of and supported on Typer Il construction.

1510.5.1 Noncombustible construction required. Towers, spires, domes and
cupolas greater than 66dt (18 288 mm) in heighbave the highest point at
which such structure contacts the r@sf measured to the highest point on
such_structure, or that exeds 200 square feet (18.6)nn area at any
horizontal section, or which is intendamlbe used for any purpose other than

a belfry or architectural embellishment, is located on the top of a building
greater than 50 feet (152d4m) in building height shhbe constructed of and
supported by noncombustible materials and shall be separated from the
building below by construction having adiresistance rating of not less than
1.5 hours with openings protected in accordance with Section 712. Such
structures located on the top of a bimtfigreater than 50 feet (15 240 mm) in
building height shall be supportégt noncombustible construction.

1510.5.2 Towers and spires. Enclosed towers and seg shall have exterior
walls constructed as required for the building on top of which such towers and
spires are built. The roof covering ofirgs shall be not less than the same
class of roof covering required for theilding on top of which the spire is
located.

1510.6 M echanical equipment screens. Mechanical equipment screens shall be
constructed of the materials specified thog exterior walls in accordance with the

type of construction of thbuilding. Where the fire garation distance is greater

than 5 feet (1524 mm), mechanical equgminscreens shall not be required to
comply with the fire-resisince rating requirements.

1510.6.1 Height limitations. Mechanical equipment screens shall not exceed
18 feet (5486 mm) in height above tlmf deck, as measured to the highest
point on the mechanical equipment screen.

Exception: Where located on buildingsf Type |A construction, the
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height of mechanical equipmescreens shall not be limited.

1510.6.2 Typel, 11, 11l and 1V construction. Regardless of the requirements

in Section 1510.6, mechanical equipmsateens that are located on the roof

decks of buildings of Type I, Il, lll or IV construction shall be permitted to be

constructed of combustible materidls accordance with any one of the

following limitations:

1.

N

|

The fire separation distance shall @ less than 20 feet (6096 mm) and
the height of the mechanical equipment screen above the roof deck shall
not exceed 4 feet (1219 mm) as megad to the highest point on the
mechanical equipment screen.

The fire separation distance shall @ less than 20 feet (6096 mm) and
the _mechanical equipment screenlisha constructed of fire-retardant-
treated wood complying with Sémh 2303.2 for exterioinstallation.

Where exterior wall covering panetse used, the panels shall have a
flame spread index of 25 or less when tested in the minimum and
maximum _thicknesses intended for use, with each face tested
independently in accordance wikSTM E 84 or UL 723. The panels
shall be tested in the minimumdamaximum thicknesses intended for use
in_accordance with, and shall complyith the acceptance criteria of,
NFPA 285 and shall be installed as ¢gstWhere the panels are tested as
part of an exterior wall assemgbin accordancewith NFPA 285, the
panels shall be installed on the faafethe mechanical equipment screen
supporting structure in the same manas they were installed on the
tested exterior wall assembly.

1510.6.3 Type V construction. The height of mechanical equipment screens

located on the roof decks of buildingé Type V construction, as measured

from grade plane to the highest poort the mechanical equipment screen,

shall be permitted to exceed the maximum building height allowed for the

building by other provisions of this coshere complying with any one of the
following limitations, provided the firseparation distance ggreater than 5
feet (1524 mm):

1. Where the fire separation distancenet less than 20 feet (6096 mm), the
height above grade plane of the nemical equipment screen shall not
exceed 4 feet (1219 mm) more théme maximum building height
allowed:;

The mechanical equipment screenlisha constructed of noncombustible
materials;

The mechanical equipment screenlisha constructed ofire-retardant-
treated wood complying with Seati@303.2 for exterior installation; or

N
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4. Where the fire separation distancenat less than 20 feet (6096 mm), the
mechanical equipment screen shalldomstructed of materials having a
flame spread index of 25 or less when tested in the minimum and
maximum _thicknesses intended r fouse with each face tested
independently in accordance with ASTM E 84 or UL 723.

1510.7 Photovoltaic panels and modules. Rooftop mounted photovoltaic panels
and modules shall be designed in accordance with this section.

1510.7.1 Wind resistance. Rooftop-mounted photovoltaic panels and
modules shall be designed for gomoment and cladding wind loads in
accordance with Chapter 16 using an effective wind area based on the
dimensions of a single unit frame.

1510.7.2 Fire classification. Rooftop-mounted photovoltaic panels and
modules shall have the fire classé#tion in accordance with Section 1505.9.

1510.7.3 Installation. Rooftop-mounted photovoita panels and modules
shall be installed in accordance witie manufacturer’s instructions.

1510.7.4 Photovoltaic panels and modules. Rooftop-mountedpohotovoltaic
panels and modules shall be listaad labeled in accordance with UL 1703
and shall be installed in accordanggh the manufacturer’s instructions.

1510.8 Other rooftop structures. Rooftop structures naoequlated by Sections
1510.2 through 1510.7 shall comply wiBections 1510.8.1 through 1510.8.5, as

applicable.

1510.8.1 Aerial supports. Aerial supports shall be constructed of
noncombustible materials.
Exception: Aerial supports not greaterah 12 feet (3658 mm) in height
as measured from the roof deck to the highest point on the aerial supports
shall be permitted to be constructed of combustible materials.

1510.8.2 Bulkheads. Bulkheads used for the elter of mechanical or
electrical equipment or vertical shadpenings in the roof assembly shall
comply with Section 1510.2 as penthesis Bulkheads used for any other
purpose shall be considered asadditional story of the building.

1510.8.3 Dormers. Dormers shall be of the m® type of construction as
required for the roof in which such dormeare located or thexterior walls of
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the building.

1510.8.4 Fences. Fences and similar structures shall comply with Section
1510.6 as mechanical equipment screens.

1510.8.5 Flagpoles. Flagpoles and similar strucgsg shall not beequired to
be constructed of noncombustible materiahd shall not be limited in_height
or number.

1510.9 Structural fire resistance. The structural frame and roof construction
supporting imposed loads upon the roof by any rooftop structure shall comply
with the requirements of Table 60Ihe fire-resistance reduction permitted by
Table 601, Note a, shall not applyrtmfs containing rooftop structures.

SECTION 1511
REROOFING

1511.1 General. Materials and methods of application used for recovering or
replacing an existing roobeering shall comply with the requirements of Chapter
15.

Exceptions:

1. Roof replacement or roof recover ekisting low slope roof coverings
shall not be required to meet th@nimum design slope requirement of
one-quarter unit vertical ih2 units horizontal (2grcent slope) in Section
1507 for roofs that provide positive roof drainage.

Recovering or replacing an existing ramfvering shall not be required to
meet the requirement for secondaigmergency overflow) drains or
scuppers in_Section 1503.4 for roofs that provide for positive roof
drainage. For the purposes of thisception, existing s®endary drainage
or_scupper systems required in accoaia with this code shall not be
removed unless they are replacby secondary drains or scuppers
designed and installed in accordance with Section 1503.4.

N

1511.2 Structural and construction loads. Structural roof components shall be
capable of supporting the roof-covering system andnth&erial and equipment
loads that will be encounteredrihg installationof the system.

1511.3 Roof replacement. Roof replacement shall include the removal of all
existing layers of roof coverings down to the roof deck.
Exception: Where the existing roof assembly includes an ice barrier
membrane that is adhered to the rde€k, the existing ice barrier membrane
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shall be permitted to remain in place and covered with an additional layer of

ice barrier membrane exccordance with Section 1507.

1511.3.1 Roof recover. The installation of a e roof covering over an

existing roof covering shall be permitted where any of the following

conditions occur:

1.

2.

|

|

Where the new roof covering is iaied in accordance with the roof
covering manufacturerapproved instructions.

Complete and separate roofing systesugh as standing-seam metal roof
panel systems, that are designed émgmit the roof loads directly to the
building’s structural system and thd not rely on existing roofs and roof
coverings for support, sali not require the reoval of existing roof
coverings.

Metal panel, metal shingle and concrete and clay tile roof coverings shall
be permitted to be installed overiging wood shake roofs when applied
in accordance with Section 1511.4.

The application of a new proteativcoating over an existing spray
polyurethane foam roofing system shall be permitted without tear off of
existing roof coverings.

1511.3.1.1 Exceptions. A roof recover shall not be permitted where any of

the following conditions occur:

1. Where the existing roof or roafovering is water soaked or has
deteriorated to the point that theisting roof or roof covering is not

adequate as a base for additional roofing.

Where the existing roof covering $ate, clay, cement or asbestos-

cement tile.

3. Where the existing roof has two or moapplications of any type of

roof covering.

N

1511.4 Roof recovering. Where the application ch new roof covering over

wood shingle or shake roofgseates a combustible caaled space, the entire

existing surface shall be covered with gypsum board, mineral fiber, glass fiber or

other approved materials seely fastened in place.

1511.5 Reinstallation of materials. Existing slate, clay or cement tile shall be

permitted for reinstallation, except that damaged, cracked or broken slate or tile

shall not be reinstalled. Existing veflashing, metal edqgings, drain outlets,

collars and metal counter flashings stalt be reinstalled where rusted, damaged

or deteriorated. Aggregate surfacimaterials shall not be reinstalled.
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1511.6 Flashings. Flashings shall be reconstrutta accordance with approved
manufacturer’s installain instructions. Metal flashing to which bituminous
materials are to be adhered stha&lprimed prior to installation.

SECTION 1512
PHOTOVOLTAIC PANELSAND MODULES

1512.1 Photovoltaic panels and modules. Photovoltaic panels and modules
installed upon a roof or as an integrattpaf a roof assembly shall comply with
the requirements of this code and fine code.
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