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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
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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

ASU/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

9
/ Code enforcement
¢ Code official
e Construction litigation
10
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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)

11
2021 I-codes
IPSDC IECC]
12
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I-codes commonly applicable to roofing

¢ |IBC: International Building Code
e |RC: International Residential Code
e |[ECC: International Energy Conservation Code

13

International Building Code, 2021 Edition

® * Applicable to all buildings and structures,
IBC excepts those applicable to IRC 2021
* Roofing-related requirements:

B AT o * Ch. 10-Means of egress
i e * 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

W

14
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Significant roof requirements

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

e \Wind resistance

e Fire classification

e Installation requirements
* Prescriptive requirements
e Reroofing

15

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 & story under Chapter 5.
Code development reminder: Code change proposals 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.\
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[P] 15022 Secondary (emergency overflow) draims or
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2021 INTERNATIONAL BUILDING CODE®
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
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ROOF DRAINAGE
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Revision bar
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(Ch. 2-Definitions)

SECTION 1503
WEATHER PROTECTION

kR duks a1 covern] i spproved

roaf cover d 10 the buildi uctre m accoe-
e provisiocs o Qe Chope, Ao cove

2021 INTERNATIONAL BUILDING CODE® 1

[INTERNATIOAL CODE COUNCIL

ROOF ASSEMSLIES AND ROOFTOP STRUGTURES

SECTION 1504

1504.4 Wind resistance of nonballasted roofs. Roof cover-
SECTION 1504 ings installed on roofs in accordance with Section 1507 tHfat
PERFORMANCE REQUIREMENTS are mechanically attached or adhered to the roof deck shall
1504.1 Wind resistance of roofs. Roof decks and roof cover- be designed to {esfft 11111? deslgu \\"111‘(} '?Ofmr 1)_1_‘e155111“es lfor
ings shall be designed for wind loads in accordance with COlllpLE»llElHS and cladding 1 accordance “:1“ Section
Chapter 16 and Sections 1504.2. 1504.3 and 1504.4 1609.5.2. The wind load on the reof covering shall be

: — L permitted to be determined using allowable stress design.

‘required classificason in Table 1504.2

1504.3 Wind resistance of clay and concrete tile. Wind
foads on clay and concrete tile 1oof coverings shall be i
accordance with Section 1600.5

dance with ASTM

1504 3.1 Testing Testing of concrete and clay roof tiles Fxceptions:
I be m accordsnce with Sections 1504311

1504312 and 15043
504311 Overturning resistance. Comcrets ond

of tiles shall be tested to determine their resis-

uming due 1o wind in sccordance with

and either SBCCI SSTD 11 or ASTM *

roofs comstracied of cold-Somme
<ball be permitted to be de:
accordance with the -ppu: ble referenced

13

tumnel testing. Where concrete and desiga standard tn Section 201
(e 0 LI S OIS et et e g, e st
v Gitte E tested i
161, FM 4474, UL 580 or UL
! tested in accordance with
e 1 569,

2 e SECCISSTD 11 ar ASTH.C1 1 shall meer the classiSication requirements
1504.3.1.3 Air permeability testing. The it cosfi- " for the spproprate maximum basic wind
shall be 0.2 or shall be speed and the metal shingle packaging shall bear
3 vita SBOCT SSTD 11 er to indicare complisnce with ASTM D3

ASTMCI570 required classification in Table 1504.2

TABLE 1504.2
CLASSIFICATION OF STEEP SLOPE ROOF SHINGLES TESTED N ACCORDANCE WITH A5TH D31E10R D7158

B [ wmowuw sescwme sreco v rR MAIMUM ALLOWABLE STRESSDESIGN WIND | ASTMDTIES | 237M 03181 arUL 7183 |
FIBURES 1848 3{1-) OR A3CE Timph) SFEED_V,,, FROM Tablo 1808.3.1 (mph) CLABHFCATION CLASBFIATION
(5 D.GuH ADuF
£ D.GorH ADuf
0 GorE ADwF
GorH F
GorH T
E T
H F
H ¥
= S Soac cx s Addisinal calcalasions are
152 2021 INTERNATIONAL BUILDING conE‘

18
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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
of Table 1504.1.1 for the appropriate maximum basic
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 D71358 shall be tested and labeled in accordance
with ASTM D3161. Asphalt shingle packaging shall
bear a label to indicate compliance with ASTM D3161
and the required classification in Table 1504.1.1.

e b el sl wd

TABLE 1504.1.1

I CLASSIFICATION OF STEEP SLOPE ROOF SHINGLES TESTED IN ACCORDANCE WITH ASTM D316 OR D71581
MAXIMUM BASIC WIND SPEED, V. FROM | MAXIMUM ALLOWABLE STRESS DESIGN WIND ASTM D7158° ASTM D161
FIGURES 1609.3(1)-(8) OR ASCE 7 (mph) SPEED, V_, FROM TABLE 1609.3.1 (mph) CLASSIFICATION CLASSIFICATION

110 | 85 | D.GorH [ A.DorF
116 | %0 | D.GorH [ A.DorF
129 | 100 | GorH [ A.DorF
142 [ 110 | GorH [ F
155 | 120 | GorH [ [
168 | 130 | H [
181 | 140 [ H [ F
194 | 150 | H [ [

For SI: 1 fool = 304.8 mm: | mph = 0.447 m/s
a. The standard calculations contained in ASTM D7158 assume Exposure Category B or C and building height of 60 feet or less
required for conditions outside of these assumptions

Additional calculations are

19

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

)| 15045 Ballasted low-slope singleply roof systems. coverines ibject to cyclical 2 to
vslope (roof slope = 2:17) singla-ply roof  wind k

£ shall not demonstrare any stgmificamt loss of

erngs iosulled i sccordace w
shall be designed in accordance With

SECTION 1505
FIRE CLASSIFICATION

[BF] 1505.1 General. Roof assemblies shall be divided into
the classes defined in this section. Class A, B and C roof
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.

s gt for unreinforced membranes or breaking
SUSPRI  strength for reinforced membranes when fested as herein

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

2021 INTERNATIONAL BUILDING CODE® 153

INTERNATIONAL CODE COUNCIL I

20
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[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 II underlayment over combusti-
ble decks.

TABLE 1505.1**
MINIMUM ROOF COVERING CLASSIFICATION
FOR TYPES OF CONSTRUCTION

IA IB ITA IIB | 1ITA | 1IIB IV VA | VB

B B B Ce B C* B B Ce

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.

. 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.

October 11, 2022
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ROOF ASSEMBSLIES ND ROOFTOP STRUCTURES
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]
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approved materia that s ot i
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TERNATIONAL CODE COUNCIL Jge
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mm.m.. e cf i, st

e permsimed 10 have roas of No. 1 cadar o

T e <ot

1505.2 Clas A roof assembles. Clas 4 roofaszem-

gainst severe Tre fest
5 and roaf eaverings shall
sted and idencified as Class A by aa a;mm ‘testing
shall be permitted for use in
or strucrures of all ypes of constmucton

Exceptions:

Class A roqf assemblias include those with cov
ings of brick, masomry or @ exposed concTete

58 Em.ldm; umgma photoveltaic (BIPV)
1PV ed as the roof covering shall I
st o mbe.‘m e fon i sscsnon i Soser
dance with Section
[BF] 15659 Reoftop momated nholowlux @) panel
5. Rooftop mounted pha
Bl e s, T nd hentBed it o clasiacation
in accordance with UL 2703. Listed systems shall be
installed in accordsnce With the manufucturer’s mstallation
instrucrions and their listing. The fire classification shall
comply with Table based on the type of consiruction

(BF] 150510 Landscaped rout. Ladscaped rosfs skl |
comply with Sections 15 and shall be
e i ocordones wih ANSESPE VE-1

roof deck.

2 Class A roof ascemd

aoacombusable deck]
sheers mstalled with)
bustible framins

15053 Class B raof as

this chapter

ces & rof el ] 506.1 Scope. The requirements set forth in this section shall
; apply to the application of roof-covering materials specified
quaspue | herein. Roof coverings shall be applied in accordance with

Section 1505. Installation of roof coverings shall comply
with the applicable provisions of Section 1507.

SECTION 1506
MATERIALS

and the roof covering listing as required by

15056 Fire-retsrdant-reated wood shingles and

shakes. Five-retardans-moated wood shakies wnd shingles
shall be frested by mupregnation with chemicals by e

full-

scunm.pressure process, in accordance A
xch bundle shall be marked o identify the mannfac-
it and the manufscrurer, and shall be labeled to

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS
1507.1 Scope. Eoof covarings shall be spplisd in sccordance
‘writh the applicble provisions of this section and the mamu-

facturer’s mstallation mstractions.
1507.11 Underlayment. Underlsyment for ssphalt shin-
=, clay and concrre e, meral oof hingles minersl.
roafing, slate and slate-type shingles wosd
s oo sk, el roof pancis and protovolese

2021 NTERNATIONAL BUILDING CODE"
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TABLE 1505.1
IHIMUM ROOF COVERING
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15052 Class A roof assemblies. Class A ragf assem-

are those thar are effective aguimst severe fire tast

s aad roof covermgs shall

f a5 idsaied 1 Class A by s approved testing

Class A roof' shall be permitied for use in
o sratres of ll (ypes of consomction

‘Exceptions:

1. Class A rogf assembiias include those with cover-
P ck, masonry or an exposed concrete

2 semblies also inchude ferrous or
opper shingles or shests, metal sheets and shin-
eles, clay or concrete roof tle or slate installed on
Boncombustble decks er farrous, copper er metal
sheess installed without @ roef deck on Bomcom-
bustihle framing

3 Class A mU‘ asza include minimum 16
ounce per square foot (0.0416 kg/m’) copper
e sl over comiasiie decks.

4 Class A ooy assembles nchde sk aled
over ASTM D226, Type Il underiayment over

combustible decks.

Class B roof asemblies. Clas B rogf

Fecive agunst light
samblie: and roaf cavard

ted and identified as Class C by an approved tesing

shalk
6l o remed by mpresnation i e

ccordance

UM pressure process, i
Each bundle shall be marked to identify the mamnf:

[EF] 1 Building umgmd photovaltaic (BIFV)
producs SIPY pradics: wtalad s the mof covenag sl
ed for fire classification m accar-

comply with Sections 15 and shall be
{aveAlod n atcondence wih ANSI'SPRI VE-L

SECTION 1508
MATERIALS

1506.1 Scope. The requir :\.\enh!nfﬂum this section shall
veriag i

be
this chapter and the 7oaf covermg listing as required by
505 o of rocf corertngs shal comaly I
writh the applicable provisions of Saction 1507.
15062 Materisl specifications and physical characteri-
tics. Roof-covering mat il conform to the applicsble
o Lired 12 o chapter
15063 Product identifcation. Ro
shall be delrvered in packages bex:
deaitving maks 130 .wrn od testng 3
required in accerdanc with Section 1505 By
Taterias sball be accomprzied wila e =n
issued in the form of & certificate o on 4 bill
memfacurer

materials

Prescriptive
requirements

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS
1507.1 Scope. Roaf eovarme: shall be spplied in sccordance
it the applicable provisions of this section and the manu-
facturer’s installation instractions.
1507.1.1 Underlayment. Underlsymext for ssphalt shin-
s, clay and conerate tile, metal roof shingles, mineral-
surtacad roll roofive, slate aud slate-fype shingles, wood
shingles, wood shakes, metal roof panels and phorovol

2021 NTERNATIONAL BUILDING CODE®
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Roof system types

Prescriptive requirement in Section 1507

e Asphalt shingles e Modified bitumen roofing
e Clay and concrete tile ¢ 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 * Photovoltaic shingles

e Wood shakes e Building-integrated photovoltaic

e Built-up roofs roof panels

25

- - - ROOF ASSEMELIES AND ROOFTOP STRUCTURES
1507.12 Single-ply roofing. The installation of single-ply

roofing shall comply with the provisions of this section. 1507142 Material standards. Liqu
x:uh (;-ILFh with ASTM C836, ASTM

1 1507.12.1 Slope. Single-ply 111emblane roofs shall have a
design slope of not less than '/, unit vertical in 12 units
horizontal (2-percent slope) for drainage

5 and landscaped roofs shall comply wit
of this chapter, Section 1607.1422

ire Code
[BF] 150715 1 Structural fire resistance. The swucrural

1507.12.2 Material standards. Single-ply roof coverings e i 1
shall comply with the material standards in Table shall comply with 3 of Table 601

1507, urnmm]mc stingles. The wstallaron ofphororol-

1507.12.2.

TABLE 1507.12.2
SINGLE-PLY ROOFING MATERIAL STANDARDS

MATERIAL
STANDARD

MATERIAL

Undarigymenr shall comply

Chlorosulfonated polyethylene (CSPE) or
polyisobutylene (PIB)

Ethylene propylene diene monomer (EPDM) ASTM D4637

uired, ice barriers shall

ASTM D5019

Ketone Ethylene Ester (KEE) ASTM D6754

Polyvinyl Chloride (PVC) or (PVC/KEE) ASTM D4434 4 1 mm)
d b dhick, fhe mails shall panstrata throu he sheathing.

Thermoplastic polyolefin (TPO) ASTM D6878 Fastaners shall comply Witk ASTM F1

1807166 Material standards.

1l e e 20 laled i o
1507.12.3 Ballasted low-slope roofs. Ballasted low- o Hand UL

slope roofs (roof slope < 2:12) shall be installed in accor- ched
dance with this section and Section 1504.5. Stone used as
ballast shall comply with ASTM D448 or ASTM D7635

[Ficoms conme [ astwoess
polyurethais coatinz | ASTMD35T

1907.17 Building iniegrated phoovsliaic rest panels.
The fustallation of building-integrated ghotovoltsic (BIPF)
4 Foum platics. oum plasac materls and  foof panelshal comply wih e rovisons of this section
shall comply with Chepter 26

|

iquid-applied roofing. The installation of liquid-
_Wlpd Toofing shall comply with the provisions of this roaf cavering is specifically dsigned 1o be applied aver
section spaced sheathing
1507141 Slope. Liquid applied roofing <hall have a 1507172 Deck slope. BIPV roof panels shall be msed
design slope of 2ot less than ¥/, wmit veracal in 12 wts 92y 00 Toof slopes of 2 units vertical in 12 umits hosizon

horizamal (2-percent slope). tal (212) er greater

1545

26
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ROOF A3SEMBLIES ND ROOFTOP STRUCTURES

applied alons the overlap at ot more tha
(914 o) on ceer Underimont msalied whers
less than 120 mph (54 o) shall comply
D226, Trpe I, ASTM D469, Type IV

25 mm). Thickness
ps sball be aoi less s 0.035 iach (

sufficient 1o penerate throngh-
ot less than ¥, inch (19.1 mm) into the roof s
Exception” As an aliermarive, adhered underiay-
mems compizng wih ASTME TIOT 5 e

shall be used instead
extend Zrom 1be lowsst
‘point ot less than 24 oy (mm “nsids the exie-
rior wail line of the buil
Exception: Detached sccessory structures that do
B0t contain conditioned floar arez
175 Materialstandards EIFY roof panels shall be
lsced and Labeled in acc
ot U 0-1 and UL
$§ Attachment. BIFF oo
in accordance with the memf;
on tructons

penels shall be

1518

SECTION 1508
ROOF INSULATION
[BF] 1505.1 General. The use of sbove-deck thermal imsula-
ton shall be permitied provided that such msulaion is
ng and passes the tests
an assembly.

Ex(ﬂ)mmi
Foam plastic roof insulstion shall conform to the
materiz] end imstallarion Tequirements of Chipter

2

2. Where a concrete or composite metal and concrete
Toof deck 15 used and the above-deck themmal
insulation is coversd with an spproved roaf
eovering.

[BF] 1508 2 Material standards. Above-deck thermal insu-

Lation board shall corsply with the stzndards in Table 1508.2.

[BF] TABLE 1508.2

MATERIAL STANDARDS FOR ROOF INSULATION

Cellular glass board

ASTM €552

Composite boards

ASTM C1289,
Type IIL TV, V or VII

Expanded polystyrene ASTM C578
Extruded polystyrene ASTM C578
Fiber-reinforced gypsum board ASTM C1278
Glass-faced gypsum board ASTM C1177

High-density polyisocyanurate board

ASTM C1289,
Type II. Class 4

Mineral fiber nsulation board ASTM C726
Perlite board ASTM C728
o vy
Polyisocyanurate board ASTMC 1759.
TypelorIl

Wood fiberboard

ASTM C208, Type IT

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

Botless than o1 ) e e roof shencing
Exception: As an sitemative, adhered undaricy-
ment_complying with ASTM DIOT0 shall be
permitted.

SECTION 1508
ROOF INSULATION
[BF] 15081 General The use of bove-deck therms] insula-
fion shall be permiried provided that such memlation s
covered with an spproved roaf covering aad passes the fests
f NEPA 276 or UL 1256 when tested as an assembly.
Escepions
Foam plastic reef insulation shall conform to the
material and installation sequirements of Chapier
26

Whess a concrets or composite mefal and concrate

SECTION 1509

ROOF COATINGS

1509.1 General. The installation of a reof coating on a roof
covering shall comply with the requirements of Section 1505

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

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

507176 Attachment. BIPY panels shall be
facturer’s mstalla-

in accordance with the
tion instructions,

MATERIAL STANDARD
Acrylic coating ASTM DG6083
Asphaltic emulsion coating ASTM D1227
Asphalt coating ASTM D2823
Asphalt roof coating ASTM D4479

Aluminum-pigmented asphalt coating

ASTM D2824

Silicone coating

ASTM D6694

Moisture-cured polyurethane coating

ASTM DG947

1518

2021 INTERATIONAL BUILDING CODE®
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SECTION 1510
RADIANT BARRIERS INSTALLED ABOVE DECK
[BF] 1510.1 General A radions barvier insialled above &
deck shall comply with Sections 1510.2 thro
(BF] 1510 Frs tosing, Rec
2 for use above decks

i berviars shall be permit-

e syster
the radian: barriar and the rogf covering. m.phe, with the
requirements of eiths 1

[BF] 1510 3 Installa
rade

[BF] 15104 Materinl stamdards. & ra
shall comply it

barrier
ASTM

SECTION 1511
ROOFTOP STRUCTURES

[BG] 1511.1 General. The provisions of this section shall
govern the construction of rooffop struectures.

SBall ot be requared @ be moluded B deenmma: Be
ling area or mumber of stories a5 Tegulated by Section
503.1. The area of such penhouse: shall zot be ncluded
in determining the fire areq specified in Section S0L.7.
[BG] 15112 Pemhomes Fomionse: s complimce i
Sections 15112 all be considered &5 &
portion of the
sch pemthonse
e 2 s £ e b
[BC] 151121 Height above roof deck Peniho
comstructed on other than Type I constraction
shall not exceed 18 foet (5486 mm) in height above the
roof deck 35 mansuzed 1o the average height of fae roof of
e the roof of bulld-
of Type I construction shall not be limited in heighr
Exception: Where used to enclose tanks or eler
that eavel 10 the roof level, penthouses shall be parmit-
ted to have  maxinum height of 28 feet (8534 mm)
above the roof deck
[BG] 1511.2.2 Use Limitations. Penthouses hall aot be
sed for purposes othar than the shelter of machanical or
alectrics equipment, taks, eler d related mackiz-
ary, stirways or veriical shqft opemngs i the Toof
assembly, incfuding ancillary spaces wsed fo sccess eleva-
o3 and sairways

m-smv usm e o deck on which
1be

et

[BG] 1511.2.3 Weather protection. Provsions such 3
or Hasking shall be made to protect
e mchanmcal and sl sepapaaea and the g
imerior from the alements.

[BG] 1511.2.4 Type of construction. Penthouses <hall be
constructed of quirad for the type

2021 INTERNATIONAL BUILDING CODE®

ROOF 25SEMBLIES AND ROOFTOP STRUCTURES

of construction of the building on which such penthouses

are bl

Exceptions
On buikings of Type | constaution, e exe-
Fior thousas with .

separation distance greater than 5 feet (14‘4

‘mm) and less than 20 feet (6056 mm) shall be
penmitted o have Sot less than @ 1-houw fire-

a fie separation distance

mem) and less than 20 feet mna ) shall be

pecmited 1o e not less a3 1w e
nce rating or @ lesser w:mm»ca

mr‘nvi\ nq\nmdb‘]' sble . bus

[EC] 15113 Tanks.
500 gallons (1893 L) o on e
shall b supported on masonry, reinfon
ety comteacion complying with Section
ovided that, where such supports are located e v
ing above the lowest story, the support shall be fire-
resistance rated 15 required for Type [4 construction
[BG] 151131 Valve and drain. In the botiom or on the
e s e bot

Centent nto 2 i 24 emergeny sall b provided
(BG) 151132 Location. Traks saalncr be picad over

October 11, 2022

Types of roof structures

IBC 2021, Section 1511-Roof Structures

Penthouses
Tanks
Cooling towers

Aerial supports
Dormers
Fences

Flagpoles

Towers, spires, domes and cupolas
Mechanical equipment screens
Photovoltaic panels and modules
Other rooftop structures:

30
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

15

SECTION 1511
REROOFING

11.1 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.

2. 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® 1519

NTERNATIONAL CODE COUNCIC

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.

2. 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 INTERNATION

NTERNATIONAL CODE COUNCIC

3

UILDING

Continued...

October 11, 2022
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Building codes and standards in roofing

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

Section 1507 for soofs that provide positive roof
aramage.

ers i Secrion 15022 for roofs that provids

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 water
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.

adequate a5 a base for additional roofing

ing roof covering is slate, clay
tos-cement tile

ing roof has wo or more appli-
ype of roef covermng.

2021 INTERNATIONAL BUILDING CODE® 1519

NATIONAL CODE COUNCIL

October 11, 2022

REROOFING
v e BOOK

JILDING C¢ NTS ALSO

Professional Roofing
February 2019

[ e——— Link

34
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Building codes and standards in roofing

International Residential Code, 2021 Edition

Eike

NTERNATIONAL
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

35

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

36

ASU/Roofing Alliance
Faculty Retreat 18
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IECC

ENERGY CONSEQVAT\ON

[ ———

Roof requirements:

e R-value
e Roof reflectivity
e Air retarder

37
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2021 IECC — Climate zone map

-
-
T '
ju
} H
’ -
b s
= . 3
.
N
L
)
Zone 0A Extremely Hot Humid Zone 48 Mixed Dry
Zone 0B Extremely Hot Dry Zone AC Mixed Marine
B Zone 1A Very Hot Humid Zone 8A Cool Humid
Zone 18 Very Het Dry Zone 58 Cool Dry
B Zone 2A Hot Humid [l Zone 5C Cool Marine
B Zone 2B Hot Dry B Zone 8A Cold Humid
B Zone 3A Warm Humid Bl Zone 88 Cold Dry
Zone 3B Warm Dry B Zone 7 Very Cold
B Zone 3C Warm Marine Wl Zone 8 SubarcticiArctic
Zone 4A Mixed Humid

39

TABLE C402.1.3

OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD*

40

ASU/Roofing Alliance
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CLIMATE ZONE 0 AND 1 2 3 4 EXCEPT MARINE | 5 AND MARINE 4 s - 3
All other | Group R | All other | Group R | All other [ Group R | All other | Group R [ All other | Group R | All olher[ Group R | All other W Group R | All other { Group R
Roofs
Insulation entirely | p oo | Rosei | R28ci | R-25ci | R-28ci | R-28ci | R-30ci | R-30ci | R-30ci | R-30ci | Re30ci | Re30ci | Re3Sci | Re3Sei | RedSei | Re3Sci
above roof deck
y n N . R-25 + R-25+
Metal buildings® Re19+ | Rel9+ | Rel9+ | Rel9+ | Rel9+ [ Rel9+ | Rel9+ [ Rel9+ [ Rel9+ | Rel9+ | R2S+ | Re30+ | Re30+ | Re30+ | o970 | priv 0
o - R-11LS | R-11LS | RI1LS | R-11LS | R-11LS |R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS R-111S | R-111S
Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49 R-49 R-49 R-49 R-49 R-60 R-60 R-60 R-60
]
i 3 Mol ramed A EA A A A A REA AL
: Q Rl 3 R-13 ¢ R-13+ R
i g W md snd FRENEAEA RS wass | s I
5 aher . e R-20+ for Re1 i | 18 ek
1 k3 s
Belowgrak vl | o [ Rsa [ Riva [ R | Rasa | R | Rose | R | w1
Vi [ % [ & [ Reta [ [ R | Rioa [Reidea [Riara [Rrea [Re7a [ Raeoa [ R 7a | Rwsa] kwsa] o | waw |
Towvhanng ]R3 | Rs | Koo | Raw | Ww | Rw | Rw | Rw | Rw | Rw | ww | mw | ww | wow | war | wan |
S ongradeoon
ReAS for | RA15 for | R20 for Re20for | R for | R3S For
Unheasd sl abn R N NR N b1 24 2w 2 4 - - I
telow | weiow | beiow | below bebow | below | below
RS flor [RTS for | BT S fiow | RS fow o [ Ra1S for | RS for | RIS for [ RDS for | R20 for | 20 fior | R200er | R0 for | R-20 fow -
12 12 1 12 P 3 e e 4% - “
Hoassd shibst beiows | bebows | belows | belows | belows | betows | bebows | betows | setows | setows | botows | betows | betows | betows | betows | belows
RS full [R5 Al | RS fud | RS fld | R fald | Re ) | ReS ) | Res fuld | Rt | RS gl | RS | RSl | RS | RS | RS dal | RS a
Wab | b | dab | oab | slab | sisb | slab | siab | slab | shb | skb | shb | skb | skb | swb | skb g
ForS1: | inch = 254 mm, | pound per square foot = 4 8 ky/m’, | poand per cubic foct = 16 kg/m 5
™ o Requirement, 1S = Liner System a
. in ANSUASHR AEAESNA 9 1 Appendix A H
b oo, 2 thormal spacer Hack shll be provabed, ofkerwise s fhe Ui factor comphiance method i Table ‘ o
. - artinlly growed 32 inches of lem oncenter verscally ind 48 inche s of les an center hark ]
Zemblly, with g o 2
4 Where boatod dabs we s80n requiremont for hesked slats =<
e “Maw floan™ shull bein o
£ “Mam walk” shall bem 3
£ Thefire value u for permeter mmlascn wnd the secondvalue w for fal, wnder-dsb muasnon Perimeter imeulation w not required (o extend below the barwm of the dab 1A
e &
- =<

20



October 11, 2022
Building codes and standards in roofing

Comparison of IECC’s various editions

Commercial Buildings (Insulation component R-value-based method)

Climate IECC 2003 IECC 2006 IECC 2009 [IECC2012* IECC 2015* IECC 2018*

Zone

1 R-12 ci R-15 ci R-20ci | R-20ci

2 R-14 ci . R-20ci . .
— R-15ci R-25ci | R-25ci

3 R-10ci

4 R-12 ci R-20ci

5 R-15 ci . R-25c¢i | R-30ci | R-30ci
— R-20ci

6 R-11ci

3 R-15ci | R-25¢ci | R-25 ci| R-30ci | R-35ci | R-35¢ci

* Applies to roof replacement projects
ci = continuous insulation

41

ICC 2021 Commercial — Roof Reflectivity

42
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Aéﬂe Solor Reflectance:
[ | the froction of solor
enesgy that i
reflected by the roof

Thermal Emittonce:
the relative obility of
the roof surface to
radiate obsorbed heot

Some heot is absorbed by the roof
and transferred to the building below

Courtesy of the Cool Roofs Rating Council

IECC 2021 Commercial — Air Retarders

21 MTERRATIONAL ENER

- e
AIERAATIONAL COOE (RN TERNATIONA. COOE COUNCILY

N ERNATIONAL CODE COUNCIL

44
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Building codes and standards in roofing

How should we deal with alternatives other than
what is specifically permitted by the Code?

45

Alternative materials, designh 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

46
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; RESEARCH+TECH

Consider alternatives

Professional Roofing
April 2019

g ey e natare e e s ey Pt
onsruzsin methos i

speciicany presernos: ——
posformance reqursmania, Hunesve, mosd ol aleo comals -

= s

compliance flaxibility
by Mark 5. Graham

22 wwproressionaootrgnet APRIL 01

and alternatives provide some code

Vou should b awa of 2 o' Ikarprctabon, odlfication and
P S —————
o e syatom g ans modng proscs sk el
spectcaycompty i s e e remenis

In Chaptr 1 Seope amd Adsisiiration of he fnleraiona? Beid-
g Conk 3048 B, Socon K04 Dullcs et Fowses of Beiing
Ol granks o offclal s auiBorly b nforss th e ender

Jr—
‘Secton 104 10 Modificallans gvos 3 cude: ofckal astharlly o

Link
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ICC codes accessible online

codes.iccsafe.org

oo

U9 Find Codes  Premium Features

|-Codes Building Codes
T

Collections

2021

Commentaries

I-Codes

~ Legacy

ICBO

Publications

~ Resources

AWC Standards

ICC Standards

Premium for Teams Q

Premium exclusive fitle requires subscription to access content

IBC

2signin

Unlock the Complete Set of Content & Features
with Premium Complete it

Bundle and Save

Q nz>

2012 International Codes,
Designer Collection

IRC

Revison History E] E] MERN,
Significant Changes 2021 International Building Code 2021 International Residential Code 2021 International Fire Code 2021 International Fuel Gas Code LCoass
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eveiope by he ntematonal Code
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APA Standards S e oo Soe o safe, sustainable, affordable and resilient
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APSP Standards

The I-Codes are the most widely
accepied, comprenensive set of mocel
codes used in the United States. Al ity

states, the District of Columbia, and many
] other countries have adopted the I-Codes
at the state or jurisdictional level.
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, Illinois 60018-5607

N RCA (847) 299-9070

- mgraham@nrca.net
www.nrca.net

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