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Definitions

Standard: something established for use as a rule
or basis of comparison in measuring or judging
capacity, quantity, content, extent, value or
quality.

Code: 1) a body of laws, as a nation, city, etc.,
arranged systematically for easy reference; 2) any
set of principles or rules of conduct (e.g., the
moral code).
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Roofing-related standards

e Promulgators: AAMA, ASCE, ASTM, CSA, CSSB,
FM, SPRI, UL and WDMA

e Types of standards:
— Test method (e.g., ASTM E108)
— Specification/product standard (ASTM D6878)
— Practice (ASTM D7186)
— Guide (ASTM D6630) — Not enforceable

h, TECH TODAY

An ASTM primer

Establishing and maintaining standards for the roofing industry

by Mark 5. Graham

Professional Roofing,
November 2016
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Consider becoming an ASTM member...

www.astm.org

Become a Student Member

Join Your Future Peers - Today. Become an ASTM Student Member!

As a Student Member of ASTM International, you'll be part of a prestigious worldwide network of technical
experts and business leaders who develop standards for quality and testing. An ASTM membership is more
than an instant plus for your resume. It's a front row seat to the standardization process, enhancing your
knowledge in the subject of standards before you start using them in the workplace.

Exciting Benefits for Student Members

* Receive Electronic editions of ASTM Magazines and Newsletters
« Free Attendance at ASTM Symposia
« Participation in Student Competition and Opportunities to Publish

* Reduced Memberships Fees Upon Graduation

Apply Online

Most roofing-related standards are developed/maintained
by Committee DO8. Most roofing-related standards are
contained in Vol. 4.04

Some background

Building code and standards in roofing

The I-codes are “model codes” developed by the
International Code Council (ICC)

Model codes serve as the technical basis for state or
local code adoption

The code provides the minimum legal requirements
for building construction...and operation

The code is enforced by the “authority having
jurisdiction” (AHJ)

Code enforcement occurs at the time of installation
and occupancy/use

The code can also provide a basis for construction
claims-related litigation

Clemson University/Roofing Alliance
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The purpose of the code

International Building Code, 2021 Edition

J [A] 101.3 Purpose. The purpose of this code is to establish
the minimum requirements to provide a reasonable level of
safety, health and general welfare through structural
strength, means of egress, stability, sanitation, light and
ventilation, energy conservation, and for providing a reason-
able level of life safety and property protection from the
hazards of fire, explosion or dangerous conditions, and to
provide a reasonable level of safety to fire fighters and emer-
gency responders during emergency operations.

Code of Hammurabi

e Babylonian empire (1754 BC)

e 282 laws, scaled punishment

e “.an eye for an eye, a tooth
for a tooth...”

e Specific provisions to
construction and contracts

Clemson University/Roofing Alliance
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Legal considerations

“In most states, a building code violation is
considered to be evidence of negligence. In some
situations, a building code violation may be

considered negligence per se...”

--Stephen M. Phillips
Hendrick, Phillips, Salzman & Seigel, PC

Legacy codes

Early 1900s up to 1999

e Building Officials and Code Administrators
International (BOCA)
— The BOCA National Building Code

e Southern Building Code Congress International
(SBCCI)
— The Standard Building Code (SBC)

* |International Conference of Building Officials
— Uniform Building Code (UBC)

10
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2021 I-codes
IFC |IEBC

11
I-codes commonly applicable to roofing
e IBC: International Building Code
¢ |IRC: International Residential Code
e |[ECC: International Energy Conservation Code
12
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International Building Code, 2021 Edition

® * Applicable to all buildings and structures,
IB‘ excepts those applicable to IRC 2021
— * Roofing-related requirements:
L,NJ,E;',“@ e AE * Ch. 10-Means of egress
e Wy  Ch. 12-Interior environment

* Ch. 13-Energy efficiency

* Ch. 15-Roof assemblies and rooftop
structures

* Ch. 16-Structural design

* Ch. 20-Aluminum

* Ch. 22-Steel

* Ch. 24-Glass and glazing

Ch. 26-Plastic

NN

13

Significant roof requirements

International Building Code, 2021 Edition, Chapter 15-Roof Assemblies and Rooftop Structures

¢ Wind resistance
Fire classification

Installation requirements

Prescriptive requirements

Reroofing

14

Clemson University/Roofing Alliance
Faculty Retreat on Roofing 7



Building codes and standards in roofing

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:

About this chapter: Chapter 15 provides minimum requirements for the design and construction of roof assemblies and rooftop structures.
The criteria address the weather-protective barrier at the roof and, in most circumstances, a fire-resistant barrier. The chapter is largely
prescriptive in nature and is based on decades of experience with various traditional materials, but it also recognizes newer products.
Section 1511 addresses rooftop structures, which include penthouses, tanks, towers and spires. Rooftop penthouses larger than prescribed
in this chapter must be treated as a story under Chapter 5.

Code development reminder: Code change proposais to sections preceded by the designation [BF], [BG] or [P] will be considered by one

of the code development committees meeting during the 2021 (Group A) Code Development Cycle. All other code change proposals will be
considered by the IBC—Structural Code Development Committee during the 2022 (Group B) Code Development Cycle.\

15

A [letter] denotes
the responsible
committee

Italics denotes
defined terms

(Ch. 2-Definitions)

ection and around roof open-

code 104 < Where £ of mets ball be
[F] 15022 Secondary (emergency overflow) drains or comosos restal ity ks of oot e han 0019
scuppers. Where roof drsins are required, secondary (smer- 0.483 zm) (Ho. 26 gelvanized shee:

o 15033 Parapet walls. Parapet walls s

coversd 1n scrordance with Sections
The top surface of the parspet wall
drainage.
150331 Fire-resistance-rated parapet walls. Parapet
red 11 b

ly
Chapter 11 of the Internarional
15023 Scuppers. Where scuppers are used for secondary e hickess of taa parapet wall such that the fire-
(smergency overflow) roof drminage, the quintty, sizs, loca- e wall is pot decreased.
150332 Other parapet walls. Fargper ¥
ope of the exceptions in Section 705.11 shall be coped
rproof materials of 4 width not less
e parapet wal,
15034 Attic and rafter veatlation. aske and ks
vents shall be provided in 2
and the vant product manufact

15024 Gutfers. Guiters end leaders placed on the ousside of =
buildings, other than Group B.3, privaie garages and buld. 15035 Crickets and saddles. & ericket or saddle shall be

ings of Type V conswuction, shall be of noncombustible any chimmey or penemration

or not less than Sehiedhule 40 plastic pipe.

or
- matenal 35 the roof conermg,

SECTION 1503 installed in accordance with

WEATHER PROTECTION and flashed in accordsnce with the mam-

15031 Gemeral. Roaf decks shall be covared with approved caur ructions shall be permitizd to be installed
o <orermnEs et fo o b o e e sceor, Wit 3 crches o sl

dance with the provisions of this chspter. Roof cover:

2021 INTERNATIONAL BUILDING CODE®

INTERNATI

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

reckoRa by e R
4) Cooe Dev

g e

SECTION 1501 shall be desigoed ia accordance with this code, and jmaled
GENERAL @ accordance with this code and the mazals
provisions of this chapeer shall govern  FPPTVVed i

s, construction and quality of roof|
uctares.

15032 Flashing

st
and other

wih pargpes wal

SECTION 1502
ROOF DRAINAGE

F)asmes Coead |
xapl

Revision bar

50332 Otber parapet walls
ome of e exceprions @ Section
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1504
PERFORMANCE REQUIREMENTS

SECTION 1504
PERFORMANCE REQUIREMENTS

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

required classificason i Table 1504.2
15043 Wind resistance of clay sad concrate flle. Wind
! tile Toof coverings shall be in

of concrte nd clay rooftles
with Sections 15043

13 Air permeability testing.
concrete and clay tile shall be 0.2 or shall be
ceordance with SBCCI SSTD 11 or

_CLASSIMCATION o STEEP 3.
M EA11C WD 17EED, V. FRON
FRaURES 180801 5 oR ATCE Fimen)

1504.4 Wind resistance of nonballasted roofs. Roof cover-
ings installed on roofs in accordance with Section 1507 tifat
are mechanically attached or adhered to the roof deck shall
be designed to resist the design wind /oad pressures for
components and cladding in accordance with Section
1609.5.2. The wind /oad on the roof covering shall be
permitted to be determined using allowable stress design.

PE ROOF SHINGLES TESTED IH ACCORD)
WML SLLOWASLE ETRES DESION WG
S50, 1., FROM Table 1908.3.1 (g

with ASTM

festened merel

dance i AST
Exceptions:

& indicai. complizace wih ASTM D316] and e
required classificaion in Table 1504.2.

=

£

0

T

3

50

90

NCE WITH &45TM DI1610R D7158
AaTMDTIEE  [A2TMOHiE arULTIE
cLABSFCATION CLATEFICATION
T.GaH ADaF
D.GuH ADwF
GorEl ADaF
Gorll F
GurH F
E F
E F
E F

150

e Categry B or C 2o

. Adtisonal colalusions s

17

of Table 1504.1.1 for tl

with ASTM D3161

1504.1.1 Wind resistance of asphalt shingles. Asphalt
shingles shall be tested in accordance with ASTM D7158.
Asphalt shingles shall meet the classification requirements

1¢

wind speed. Asphalt shingle packaging shall bear a label
to indicate compliance with ASTM D7158 and the
required classification in Table 1504.1.1.

Exception: Asphalt shingles not included in the scope of

ASTM D7158 shall be tested and labeled in accordance
Asphalt shingle packaging shall
bear a label to indicate compliance with ASTM D316
and th |u|l|1|ul cle l\\IIIL.llIUIl in Table 1504.1.1.

appropriate maximum basic

e

Decmined o be deuirmed o3 teued o accor-

MAXIMUM BASIC WIND SPEED, V, FROM
FIGURES 1609.3(1)-(8) OR ASCE 7 (mph)

110
116
129

142

181
194

For SI: 1 foc
a. The standard calculations

ot = 304.8 mm; | mph = 0.447 m/s.

required for conditions outside of these assumptions.

TABLE 1504.1.1
CLASSIFICATION OF STEEP SLOPE ROOF SHINGLES TESTED IN ACCORDANCE WITH ASTM D316 OR D71581

[ MAXIMUM ALLOWABLE STRESS DESIGN WIND
SPEED, V,_, FROM TABLE 1609.3.1 (mph)

85

contained in ASTM D7158 assume Exposure Calegc

ASTM D7158"
CLASSIFICATION

ASTM D3161
CLASSIFICATION

D.GorH A, DorF
D.GorH A.DorF
GorH A, DorF
GorH F
GorH I

H F

H F

H F

ry B or C and building height of 60 feet or less. Additional calculations are

18
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ROOF ASSEMBLIES AND ROOFTOR STRUCTURES

ibject to cyclical fue 1o

low-slope single-ply roof systems  coverings th
£ 213 roof  wiad

SECTION 1505
FIRE CLASSIFICATION

[BF] 1505.1 General. Roof assemblies shall be divided into

assemblies and roof coverings required to be listed by this sec-
tion shall be tested in accordance with ASTM EI108 or UL
790. In addition, fire-retardant-treated wood roof coverings
shall be tested in accordance with ASTM D2898. The mini-
mum roof coverings installed on buildings shall comply with
Table 1505.1 based on the type of construction of the build-
ing.

Exception: Skylights and sloped glazing that comply with
Chapter 24 or Section 2610.

R e

. Buric dogn wamdop
& Whars e g

& ForExponrs D, a4 § mchas. (203 2t p

2021 INTERNATIONAL BUILDING

INTERNATIONAL CODE COUNCIC

19

[BF] 1505.2 Class A roof assemblies. Class A roof assem-

blies are those that are effective against severe fire test expo-

sure. Class A roof assemblies and roof coverings shall be

listed and identified 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:

I. Class A roof assemblies include those with cover-
ings of brick, masonry or an exposed concrete roof
deck.

2. Class A roof assemblies also include ferrous or cop-
per shingles or sheets, metal sheets and shingles,
clay or concrete roof tile or slate installed on non-
combustible decks or ferrous, copper or metal sheets
installed without a roof deck on noncombustible
framing.

3. Class A roof assemblies include minimum 16 ounce
per square foot (0.0416 kg/m?) copper sheets
installed over combustible decks.

4. Class A roof assemblies include slate installed over
ASTM D226, Type Il underlayment over combusti-
ble decks.

Clemson University/Roofing Alliance
Faculty Retreat on Roofing

the classes defined in this section. Class A. B and C roof

October 12-14, 2025
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MINIMUM ROOF COVERING CLASSIFICATION
FOR TYPES OF CONSTRUCTION

TABLE 1505.1**

A

IB

ITA

IIB | 1ITA | 11IB v VA | VB

B

B

B

Ce B C* B B Ce

Clemson University/Roofing Alliance
Faculty Retreat on Roofing

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m’.

a. Unless otherwise required in accordance with the International Wildland-
Urban Interface Code or due to the location of the building within a fire
district in accordance with Appendix D.

b. Nonclassified roof coverings shall be permitted on buildings of Group R-3
and Group U occupancies, where there is a minimum fire-separation
distance of 6 feet measured from the leading edge of the roof.

¢. Buildings that are not more than two stories above grade plane and
having not more than 6,000 square feet of projected roof area 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 public ways, shall be permitted to have roofs of No. 1 cedar or
redwood shakes and No. 1 shingles constructed in accordance with
Section 1505.7.

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

TABLE 1505.1
MINIMUM ROOF COVERING
ES OF CONSTRUCTION: *

cation of the material i accordsnce with
tion 1505 1, the treating company

W [VA[VE

clzl=s[c]

tegrated photoveltaic (BIFV)

‘Exceptions:

1. Class A rogf assembiias include those with cover-
ings of brick, masonry o an exposed concrete

deck

mstalled as the 100f covering shall
ed for fire classification m accar-
1

ad roofs shall |
and shall be

ounce per square
sheets installed over.
4 Class A rogf a
over ASTM D
combustible
[BF] 15053 Class B rouf as:
12 those that are

exposure. Class B rof assembi
Tisted end idemified a5 Class By
[BF] 1505.4 Class C roof as

| apply to the application of roof-covering materials specified

4 this chapter and the roof covering listing as required by I

SECTION 1506
MATERIALS

1506.1 Scope. The requirements set forth in this section shall
herein. Roof coverings shall be applied in accordance with

Section 1505. Installation of roof coverings shall comply

[BF] 1
approved material that is not J
cavers

154

INTERNATIONAL CODE COUNCIC

onclassified roofin

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS

15071 Scope. Roof covarmgs shall be applied in accordance

‘with th o)

facher’

slayment for asphalt shin-
4 concrete tile, metal roof shingles, mineral-
roll roofing, slate and slate-type shins d
25, wood shakies, metal roof panels and phor

ERMN) LD

11
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ROOF ASSEMBSLIES ND ROOFTOP STRUCTURES

NIMUM ROOF COVE:
CLASSIFICATION FOR TYPES OF CONSTRUCTION:*

[A[E [E[E MmN [VAa[VE]

= pecal purpose zoos. Specsl pimposs oo

S o oot ik Tov T Sl confo > e reing
04 5 mm. 1 square oot = 00928 = .nd :F[:ll(non :equuman s of Section 1

required in accordance with e Iniernar d- .\idl of

Vs unt £yp:

shall be placed under miasmmum

o T e an i i o S G5

e

ax
e g qmln conva]ageacy.
[

il prmined s g of G
3 amd Group U cccpancsas, s tars 1 8 mimirm.

n;rlnlegrami photovaltaic (BIPV)
wm & installed o5 the oof covering shall I
st ond Izbeled or e clssficanon i Secor-

danca with Section

[EF] 15052 Rosftop meuaied plotovaltaic V) panel
. Rooftop mounted phoi
Bl e s, T nd hentBed it o clasiacation
e ia accordance with UL 2703. Listed systems shall be
"'P“‘“ (]’ A “_"" assem installed in accordance with the manufacturer's installation
e fisted and idemified as Class éaﬂ = ﬂ??':"d?fd S5 jprunons md ther Hiting. The fire classiScaron shall
<hall be permined for nse in s o
e el e e comply with Table ‘based on the fype of consimuction

Exceptions: [BF] 150510 Landscaped roofs. Landscaped reofs shall ||
1 Class A roqfassambiles mclude those with cov comply with Sections 1505.1 and 1507.15 and shall be
ings of brick, masoury or an exposed concrete  istalled ia accordance with ANSUSPRI VE-L
roof deck

Class A roof assemblies also include ferrous or

SECTION 1506
MATERIALS

1506.1 Scope. The requiremens set forth in this section shall

overing materials specified

2 sccordnce with

ings shall comply
with the ’m}h;:bl) proisions of Sectica 1507

15062 Malerisl speciicaions aud phvaical characteric
1 D226, 2 materials shall conform to the applicab]
o eendands e s asprer

15063 Product identicston
shall be delrveed in pock
identify

required i sccondsce with Section 1

meterials shall be accompanied with the same informstion
issued in the form of & certificate or on 4 bill of

[BE] 15052 s B roof aembiies Cise 5 o
‘mode

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS

Prescriptive

covern, . . .
1507.1 Scope. Eoof covarings shall be spplisd in sccordance
[BF] 1505.6 Fire retardant freated wood shingles and it the spylicshis pravicions f thi sevdion and T mesms req uireme ntS
&5 Fire-reraram-meated wood shakes and shingles  facturer’s mstallation mstructions.

[BE] 15
approved material that s ot isied

<hall be frested by mupregnation with chemicals
scunm.pressure process, in accordance A
xch bundle shall be marked o identify the mannfac-
tred wnit and the mamufacrurer, and shall be ladeled to

18

711 Underlayment Undeseymens G shalt i
2, clay and concrre e, mera rof

. e md sate ype sbengion g
s, wood shakes, metal roof panels and phorovoliaic

2021 NTERNATIONAL BUILDING CODE"

Roof system types

Prescriptive requirement in Section 1507

e Asphalt shingles e Modified bitumen roofing
e Clay and concrete tile e Single-ply roofing

e Metal panels e Spray polyurethane foam
e Metal shingles e Liquid-applied roofing

e Mineral-surfaced roll roofing Vegetative roofs, roof gardens
e Slate shingles and landscaped roofs

e Wood shingles e Photovoltaic shingles

e Wood shakes e Building-integrated photovoltaic

e Built-up roofs roof panels

24
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1507.12

1507.12.2.

J 1507.12 Single-ply roofing. The installation of single-ply

roofing shall comply with the provisions of this section.

1 1507.12.1 Slope. Single-ply membrane roofs shall have a
design slope of not less than '/, unit vertical in 12 units
horizontal (2-percent slope) for drainage.

Material standards. Single-ply roof coverings

shall comply with the material standards in Table

TABLE 1507.12.2
SINGLE-PLY ROOFING MATERIAL STANDARDS

MATERIAL

MATERIAL
STANDARD

polyisobutylene (PIB)

Chlorosulfonated polyethylene (CSPE) or

ASTM D5019

Ethylene propylene diene monomer (EPDM)

ASTM D4637

Ketone Ethylene Ester (KEE)

ASTM D6754

Polyvinyl Chloride (PVC) or (PVC/KEE)

ASTM D4434

Thermoplastic polyolefin (TPO)

ASTM D6878

25
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Ballasted low-slope roofs.
slope roofs (roof slope <
dance with this section and Section 1504.5. Stone used as
Dbatlasz shall comply with ASTM D448 or Jx‘Sl’\I D7633.

Ballasted low-
12) shall be installed in accor-

Silicons coating mmm

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507142 Material standards. Liquid- 3
shall comply with ASTM C336, ASTM €957 or ASTM |
63

15 Vegetative roofs and landscaped roofs. Fegerarve
& and landscaped 1oofs shall comply wilh the require-

mems of this chapter, Secton 1607.1322 and e

International

1507.16 Photovoltaic shingles. The mstellation of p

Fire Code.

[BF] 151
frame and
on the roof by
shall comply with the

Structural fire resistance. The swuctual

e quirements of Table 601

ez sball comply with the p

507161 Deck requirements.

l be spplied to @ solid or closel

e shingles are specifically
as

163 Vadetayment. Underlgyment shall comply
with Section
150716 .4 Ice barrier. W
coumply Wil Seciion 15071

166 Materil standards. Phoicrol
and labeled in acc

et e Ty
1507167 Attachment. Phowovolt igias <hall be
attached in accerdsace with the masuficturer’s installa-
tion instructions
1507163 Wind resistance.
comply with the classific
3 for the sppropriste
ind speed

‘Moisture-cured polywretiaze coating | ASIMDGRET

1507134 Foam plastics. Foam plastic materials and

installation shall comply with Chapter 26

1507.14 Liquid-applied roofing. The installation of liquid-

section

d roofing shall comply with the provisions of this

1507141 Slope. Liguid-applied rosfing shall have 3
dasien slope of not less than '/, unit verdcal in 12 wnits

tal (2-percent slaps).

2021 INTERNATIONAL BUILDING CODE®

INTERNATIONAL CODE COUN

150717 photovoltaic roof panels.
The installstion of building-integrated photovolaic (BIPF)
roof panels shall comply with the provisions of this section

1507171 Dack requirements_ Z1PY roof pansls shall be
applied to & solid or closely ftted deck, except where the
roaf caverimg is spacifically desizned 10 be spplisd over
spaced shesthing,

2 Deck slope. BIPV roof panels shall be used
o0 roof slopes of 3 units vertical in 12 units horizon-
2) or greater.

TERNATIONAL CODE COUNCIL

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507173 Underlayment. Underlayment sball comply

e manufachurer
applied along the overlzp at ot mo
O18 man) on comter, Underlgment o
4 ) shall comply
M

asils o cap ,wple,
Pl woth 3 nomil eter o
). Metal caps shall have a fhickness of
Bot less tuan 0,010 inc!

5 mm). Thickness of the ourside
ps shall be a0t lass than 0.035 tach

aotiess fuam ", nch (10.1 o) e e roef eating
Exception: As an altemanive, sdhered underiay-
ment_complying with ASTM DI970 shall be
penmirted

Exception: Demched

a0t contain conditionsd floor ares.
1507175 Material standards BIFV roof,
lsed a0d lbeled 2 accordace it UL
and UL

pancls shall be
facturer’s mstalla-

in accordance with the
tion instructions,

1518

SECTION 1508
ROOF INSULATION

[BF] 1508.1 General. The use of sbove-deck therml insula-
ton shall be permined providsd that such memlaion fe
covered with a0 appro:
of NFPA 276 or UL 12

d roqf covering and passes the fasts
‘hen tested 25 an assembly.

Esceptions

Foam plastic reef insulation shall conform to the
material and installation sequirements of Chapier
26

2 Where a concrete ar composite metal and concrete |
roof deck is used and the above-deck themmal
momlation is coversd wits an approved rogf
covering.

[BF] 1508.2 Material standards. Above-deck themmal imsu-
Iation board shall conxply with the standards in Table 1508.2.

[BF] TABLE 1508.2

MATERIAL STANDARDS FOR ROOF INSULATION

Cellular glass board

ASTM C552

Composite boards

ASTM C1289.
Type IIL. IV, V or VII

Expanded polystyrene

ASTM C578

Extruded polystyrene

ASTM C578

Fiber-reinforced gypsum board

ASTM C1278

Glass-faced gypsum board

ASTM C11

High-density polyisocyanurate board

ASTM C1289,
Type II, Class 4

Mineral fiber insulation board ASTM C726

Perlite board ASTM C728

Polyisocyanurate board ASTM C1289,
i - TypelorII

Wood fiberboard

ASTM C208, Type II

October 12-14, 2025
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wit

I Tist
a
tio

all be appi
from the eave, lapped 3
sufficiently to hold in place

ROOF A3SEMBLIES ND ROOFTOP STRUCTURES

Underlayment. Underiayment shall comply
m 'ASTM D236, ASTA D569 ar ASTM D8757

74 Undeddavment spplicaton. Ui
Lied shingie fushion, parallel to and
e 51 ) i eened

SECTION 1508
ROOF INSULATION
[BF] 1505.1 General. The use of sbove-deck thermal imsula-
sll be permitted provided that such msulation is
roved roaf cavering and passes the tests
6 whe tested o5 an assenibly.

Exceptions:

1. Foam plastic roof insulation shall conform to the
material and installation requirements of Chpter
2

2. Where a concrete or composite metal and concrete |

(ﬂn mm) on center Underlaymens installed where
120 gl (54 ) skal comply

s grid pattemm of 12 side
Iaps with a 6-inch (152 mm) spacing at the side laps
The underiaymant shall be applied fn sccordance with
Laps shall be ot less thax 4+

hed

e rm mm). Undericyment shall be
asils er cap staples. Caps

pmm w mkmm head dizmeter

Tt (254 ) Mal saps sl have » frickness of

Dot less thm 0010 inch

e capsshll e 5 thickness

(025 mm) Thckness of he owade sdse ofplr-

tic caps shal be ot less Sk (599 tam.

The cap mil shank shall be not i o s e

) fon o shaak cap aails zad 0091 jach

mm) for smooth shank cap mails. Staple
nal b2 ot s o 21 e 062 s (051 o)
Cap nail shank and cap staple legs shall have a length

Botless than %, inch (19.1 mm) into the roof sheathin:

Exception” As an aliermarive, adhe
mems compizng wih ASTME TIOT 5 e
permitted

x 42 Tce barrier. In areas whare there has been

a history of ice forming along the esves cousing a

SECTION 1509
ROOF COATINGS

1509.1 General. The installation of a roof coating on a roof

ection 1505

covering shall comply with the requirements of
and this section.

1509.2 Material standards. Roof coating materials shall
comply with the standards in Table 1509.2.

TABLE 1509.2
ROOF COATING MATERIAL STANDARDS

MATERIAL STANDARD
ASTM D6083

Acrylic coating

back-up of water, am ice barmier fewer
than twe Layers of underlayment cemented togsther o
of & selfadhering polymer modified binumen shes:
shall be used instead of nomus
extend Zrom 1be lowsst edges
‘point ot less than 24 mum (mm inside the exte-
rior wail lize of the buildins
Exception: Detached sccessry simucurss it do
ontain conditioned floor area.
Matertalstandacés B mof panelsshull be
ed and labeled in ace with UL 710:
617301 s U1 617
Aftachment. BIFV
et n oo i e ot
n instructions

ASTM DI1227
ASTM D2823
ASTM D4479
ASTM D2824
ASTM D6694
ASTM D6947

sphaltic emulsion coating

Asphalt coating

Asphalt roof coating

Aluminum-pigmented asphalt coating

Silicone coating

Moisture-cured polyurethane coating

2021 INTERNATIONAL BUILDING GODE®

[BF] 1510.1 General. A ru:
deck shall comply
[EF] 1510.2 Fire testing. Rad:
ted for use above decks
1 apprned roof coner
the ra

[BF] 15104 Material standard:

mstalled
CI313/1313M,

SECTION 1510
RADIANT BARRIERS INSTALLED ABOVE DECK

rier imstalled above 3
T i 0

s arviersshll be permic

FM 4450 or UL 1256,
103 Installation. The low e surfsce of the
shall fsca the conmons sirspace berwesn

sbove @ deck shall s ASTM

=

comply

SECT
ROOFTOP

[BG] 1511.1 General. The

govern the construction of rooftop struectures.

ION 1511
STRUCTURES

provisions of this section shall

[EC] 15112 Panthowses. 2o

Sl ot e requied 1 be eliied 1 deermining the
1mg area or mumber of stories a5 Tegulsted by Saction
3.1. The area of such penthouses shell zot be included
i determining the ire aren specificdin Section O
s in wm;-l.l.n:e i
2 4shall be considered
ecly below the roopdect on ik
houses shall be

Sections 15112

Fo on the 1
of Type I construction ot e s

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

of construction of the building on which such penhouses
are built

‘Exceptions:
On buildings of Type I construction, the &rw-

of witha,
30 ot (5056 ) o
ired to bave s fre-r

IT constraction, the exreriar walls and roofs of
:n a fine separation distmca
greater than 5 4 mam) end Jess than 20
feet (6096 mm) it oo permirted to have not

6096 zum) or greater shall

be penuined 1 bs consmcred of fre-rer-

pmlh!d o have mot less then & L-bouwr fm

nce of 20 fut (5098 ) or e sl
be permined 10 be of beavy timber consuction
(mLphmE i Sectons G124 230411 o0

Exception: Where used o enclose ks or elerato

welto the roaf level, penthouses shall be parmuit-
ted 1o have 3 mavinim height of 28 fest (8534 mm)
sbove £ deck.

[BG] 151122 Use limitations. Per

sed for Fues s otber tham

elecrrical tanks,

ary. " mscal

sembly, iacludng aucillary
tors and su
[BG] 1611.03 Weather protection. Provisions such &
Towvers, low be made to protect
e s ‘squpment and the bulding
imerior from the elements.

[BG] 1511.2.4 Type of construction. Peathouses shall be
consucted of building elemens o5 required for the fype

aces used fo access eleva-

2021 INTERNATIONAL BUILDING CODE®
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roaied wood 22 sall aat e requed 10 v

[BG] 16113 Tanks. Tanks havine a cxpaciey of more than
500 allons (1893 1) locsted om te roey deck of » b
e supported o masenry, resaforced concrete, steel o
hesvy timber construction complying with Section 230411
ted i the build-
., the support shall be fire-
resistance reted a5 required for Type LA consiruction
[BG] 151131 Valve and drain. In the botrom or on the
side near the bottom of the tank, a pipe or owlet, fined
with 2 suitable quick-opening valve for discharging the
contents into & draid in 43 emergency shall be provided.
[BC] 1511.3.2 Location. Tazks shall not be placed over
or n2ar a suairway or an elevator shaft, unless there is &
solid roof or flsor undemesth the tank

28
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Types of roof structures

IBC 2021, Section 1511-Roof Structures

Penthouses
Tanks
Cooling towers

Towers, spires, domes and cupolas

Mechanical equipment screens

Photovoltaic panels and modules

Other rooftop structures:

Aerial supports
Dormers
Fences
Flagpoles

29

Clemson University/Roofing Alliance
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1511
REROOFING

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

Exceptions:

1. Roof replacement or roof recover of existing low-

slope roof coverings shall not be required to meet
the minimum design slope requirement of one-quar-
ter unit vertical in 12 units horizontal (2-percent
slope) in Section 1507 for roofs that provide positive
roof drainage.

. Recovering or replacing an existing roof covering
shall not be required to meet the requirement for
secondary (emergency overflow) drains or scuppers
in Section 1503.4 for roofs that provide for positive
roof drainage. For the purposes of this exception,
existing secondary drainage or scupper systems
required in accordance with this code shall not be
removed unless they are replaced by secondary
drains or scuppers designed and installed in accor-
dance with Section 1503.4.

2021 INTERNATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCIL IRt
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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 roof deck, the
existing ice barrier membrane shall be permitted to remain
in place and covered with an additional layer of ice barrier
membrane in accordance with Section 1507.

1511.3.1 Roof recover. The installation of a new roof

covering over an existing roof covering shall be permitted
where any of the following conditions occur:
1. Where the new roof covering is installed in accor-
dance with the roof covering manufacturer’s
approved instructions.

ra

. Complete and separate roofing systems, such as
standing-seam metal roof panel systems, that are
designed to transmit the roof loads directly to the
building’s structural system and that do not rely on
existing roofs and roof coverings for support, shall
not require the removal of existing roof coverings.

3. Metal panel, metal shingle and concrete and clay tile

roof coverings shall be permitted to be installed over

existing wood shake roofs when applied in accor-

dance with Section 1511.4.

2021 INTERNATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCIC

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

Section 1507 for roofs that provide pasirive roof
drain

4. The application of a new protective roof coating
over an existing protective roof coating, metal roof
panel, built-up roof, spray polyurethane foam roof-
ing system, metal roof shingles, mineral-surfaced
roll roofing, modified bitumen roofing or thermoset
and thermoplastic single-ply roofing shall be permit-
ted without tear off of existing roof coverings.

1511.3.1.1 Exceptions. A roof recover shall not be per-

mitted where any of the following conditions occur:
1. Where the existing roof or roof covering is waler
soaked or has deteriorated to the point that the
existing roof or roof covering is not adequate as a

base for additional roofing.

2. Where the existing roof covering is slate, clay,
cement or asbestos-cement tile.

3. Where the existing roof has two or more applica-
tions of any type of roof covering.

base for addisonal roofing.

Exceptisns

2 = roaf covering 1 slace, cly
1. Roaf replace frecover of existing low- e

siape ragfe 1 not e g 1 mast -

the mizimn = requi ¢

£ slops requizement of |, ising oo bas two of mere appl-
vertical in 12 unifs borizontal (2-percent slope) in v ering.
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REROOFING
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BUILDING CODE REQUIREMENTS ALSO
R::‘:‘“""' APPLY TO REROOFING PROJECTS
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Professional Roofing
February 2019

Link

33

International Residential Code, 2021 Edition

IRC

NTERNATIO

RESIDENTIAL CODE

* Applicable to one- and two-
family dwellings and
townhouses no more than three
stories in height

* Roofing-related requirements:

* Ch. 8-Roof/ceiling
construction
* Ch. 9-Roof assemblies

34
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Ch. 9-Roof assemblies

International Residential Code, 2021 Edition

e Ch. 9 closely mirrors IBC Ch. 15’s requirements
e Except IRC only requires fire classified roof
assemblies where:
— Required by local ordinance
— Roof edge is less than 3 ft. from the lot line

35
INTERNATIONAL
ENERGY CONSERVATION
CODE .
Roof requirements:
e R-value
e Roof reflectivity
e Air retarder
36
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2021 IECC — Climate zone map

-

o

37

Alternative materials, design and
methods of construction and equipment

e [BC 2021, Sec. 104.11

IRC 2021, Sec. R104.11

IECC 2021, Sec. C102 and Sec. R102
IEBC 2021, Sec. 104.11

IFC 2021, Sec. 104.9

IPC 2021, Sec. 105.2

38
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The I-codes are available online... and they’re free
codes.iccsafe.org
=wenu N oo | Search Digitl Codes a | # o [ [ sen
anm|
~ TCodes =
Codes / I-Codes / 202 e
2024 1-Codes
2021 I-Codes
2021 I-Codes
2018 1-Codes
‘ Year -
2015 -Codes
20 titles
2012 1-Codes
BC & RC _ &
2009 -Codes ‘ 2021 International Building Code (IBC) H 2021 International Residential Code (IRC)
2006 1-Codes i i
2003 1-Codes Fo & e &
1 2021 International Fire Code (IFC) 1 2021 International Plumbing Code (IPC)
2000 I-Codes g -
» United States
™MC & &
» Global 1 2021 International Mechanical Code (IMC) W 2021 International Fuel Gas Code (IFGC)
» Standards
» Commentaries £2C E) ECC &
m 2021 International Existing Building Code (IEBC) 1 2021 International Energy Conservation Code (IECC)
» Resources ) )
» Topics - & P
‘ 2021 International Property Maintenance Code (IPMC) W/ 2021 ICC Performance Code for Buildings and Facilities (ICCPC)
» Publisher i i
Collections
v

40

Clemson University/Roofing Alliance
Faculty Retreat on Roofing 20



Building codes and standards in roofing

October 12-14, 2025

71 NRCA

Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
Two Pierce Place, Suite 1200

Itasca, lllinois 60143

(847) 299-9070
mgraham@nrca.net
www.nrca.net

Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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