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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).



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
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An ASTM primer

Establishing and maintaining standards for the roofing industry

by Mark S. Graham

A majority of the standards that apply
within the roofing industry are developed

by ASTM International. Although you most
likely are aware of the *ASTM” designation,
you may not be aware of how the organiza-
tion operates and the different types of stan-
dards it develops and maintains.

Overview

ASTM Intemnational is a
globally recognized leader in
the development and delivery
of

voluntary consensus stan-

than 12,000  dards. ASTM International
publishes more than 12,000
standards standards annually used
I around the world to establish
annually. product quality levels, enhance
health and safety: faciltate market access and

trade, and establish consumer confidence.
ASTM International has no technical
rescarch or testing facilitics of its own. Instead,
h ization relies on its membe
than 30,000 of the worlds top technical
experts and business professionals from more
than 140 countrics—and facilitates the pro-
cess and provides venues for carrying out its

mission.

ASTM International’s standards develop-
ment and maintenance activities are carried
out by more than 140 ASTM technical com-
mittees. For example, its Committee D08
on Roofing and Waterproofing is responsible
for a majority of ASTM reroofing-related
standards. Committec C16 on Thermal
Insulation, Committee EO5 on Fire Stan-
dards and Committce EOG on Performance
of Buildings address roofing-related thermal
insulation, fire testing and performance
issucs, respectively.

Standards
ASTM International committees can develop
four types of standards.

Test method standards dcfine a specific
method or series of methods for testing a
material or product attribute. For cxample,
ASTM D228, “Standard Test Mcthods for
Sampling, Testing, and Analysis of Asphalt
Roll Roofing, Cap Sheets, and Shingles Used
in Roofing and Waterproofing,” defines test
methods for asphalt shingles, roll roofing and
cap sheets.

Specification standards describe specific
‘materials, products, systems or services and
routinely include requirements for testing
using ASTM International standard test
methods. For cxample, ASTM D3462,
“Standard Specification for Asphalt Shingles
Made from Glass Felt and Surfaced with
Mineral Granules,” is the U.S. product stan-
dard defining fiberglass-reinforced asphalt
shingles.

A standard practice is an accepted pro-
cedure for the performance of one or more
operations or functions. In some cases, prac-
tices may include one or more test methods
necessary for full use of the practice. For
example, ASTM D7186, “Standard Practice
for Quality Assurance Observation of Roof
Construction and Repair” is the recognized
consensus method for performing and re-
porting rooftop quality assurance observation
during roof system application.

A standard guide is a compendium of
information or scries of options that does
not recommend a specific course of action.
Guides are intended to increase the aware-

h

ness of infc ion and ina

direction without recommending a definite
course of action. A guide standard offers
guidance based on a consensus of viewpoints
but not to establish a standard practice to fol-
low in all cascs. For example, ASTM D7877,
“Standard Guide for Electronic Methods for
Detecting and Locating Leaks in Waterproof
Membranes,” provides commentary regard-
ing clectrical conductance testing of water-
proofing membranes but docs not provide
specific practice or test method information.
ASTM International test methods, speci-
fications and practice standards are appropri-
ate to be referenced in project specifications,
contracts and building codes. Because of
their “information only” nature, ASTM
International guide specifications arc not.

Participation

A large number of NRCA member compa-
nies and, in some cases, individual company
personnel are members of ASTM Interna-
tional, and many of them participate in vari-
ous ASTM committees.

NRCASs Technical Services Section’s staff
members also arc members of various ASTM
technical committees. For example, [ am a
member of Committee C15 on Manufac-
tured Masonry Uniss, C16, D08, E05 and
E06. I also scrve on the Exccutive Commit-
tee for Committee DO8.

Additional information regarding ASTM
International is available at www.astm.org.
Ifyou are not already an ASTM member, [
encourage you to consider joining and par-
ticipating in one or more of ASTMs technical
committees. @@%

given subject arca. Guides may propose a
series of options or instructions that offer

www.professionalroofing.net NOVEMBER 2016

MARK S. GRAHAM is NRCA's vice president of
technical services.

Professional Roofing,
November 2016


http://nebula.wsimg.com/86a5986bc699a7927cbc4837658dc176?AccessKeyId=8A1E1C5CE54C0A798602&disposition=0&alloworigin=1

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
e Free Attendance at ASTM Symposia

¢ Participation in Student Competition and Opportunities to Publish
e 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



https://www.astm.org/memstudent23.html

Some background

Building codes in roofing

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

The I-codes are updated and published on a three-
year cycle

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)

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



The purpose of the code

International Building Code, 2018

[A] 101.3 Intent. The purpose of this code is to establish the
minimum requirements to provide a reasonable level of
safety, public health and general welfare through structural
strength, means of egress facilities, stability, sanitation, ade-
quate light and ventilation, energy conservation, and safety to
life and property from fire, explosion and other hazards, and
to provide a reasonable level of safety to fire fighters and
emergency responders during emergency operations.



Code of Hammurabi

Babylonian empire (1754 BC)
282 laws, scaled punishment

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

Specific provisions to
construction and contracts




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



Code enforcement

¥
e Code official
e Construction litigation




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)

e International Conference of Building Officials
— Uniform Building Code (UBC)
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I-codes commonly applicable to roofing

IBC: International Building Code

IRC: International Residential Code

IECC: International Energy Conservation Code
IFC: International Fire Code



International Building Code, 2018 Edition

* Applicable to all buildings and structures,
excepts those applicable to IRC 2018
* Roofing-related requirements:
* Ch. 10-Means of egress
e Ch. 12-Interior environment
* Ch. 13-Energy efficiency
* Ch. 15-Roof assemblies and rooftop
structures
e Ch. 16-Structural design
e Ch. 20-Aluminum

INTERNATIONAL

BUILDING CODE’ ° Ch 22-Stee|
* Ch. 24-Glass and glazing
e Ch. 26-Plastic

INTERNATIONAL CODE COUNCIL



Significant roof requirements

International Building Code, 2018 Edition, Chapter 15-Roof Assemblies and Rooftop Structures

e Wind resistance

e Fire classification

e |nstallation requirements
e Prescriptive requirements

e Reroofing



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 barrer. The chapter is largely pre-
scriptive in nature and is based on decades of experience with various traditional materials, but it also recognizes newer products such as
photovoltaic shingles. Section 1510 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 proposals to sections preceded by the designation [BF], [BG] or [P] will be considered by one of the
code development committees meeting during the 2018 (Group A) Code Development Cycle. All other code change proposals will be considered
by the IBC—Structural Code Development Committee during the 2079 (Group B) Code Development Cycle. See explanation on page iv.

LT ATV, L ArEMErIE. LICEN A1 HIMANALUT UL JUUL UL IS
systems shall comply with Section 1502 of this code and Sec-
tions 1106 and 1108, as applicable, of the Intermational
Plumbing Code.

joints in copings, through moisture-permeable materials and
at intersections with parapet walls and other penetrations
through the roof plane.

[P] 1502.2 Secondary (emergency overflow) drain: or m‘ shall be installed .ll.U.J”-Jnd
scuppers. Where roof drains are required. secondary (emer-
gency overflow) roof drains or scuppers shall be provided
where the roof perimeter construction extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for zasof. The installation and siz-
ing of secondary emergency overflow drains, leaders and
unduunr shall comply |lh Sections 1106 and 1108, as
applicable, of the International Plumbing Code.

1503.2 ]l.nc'mons Fl.

g is of metal, the metal shall be corros
ess of not less than 0.019 inch
{No. 26 galvanized sheet).

L
\]-H‘ mm)

1503.3 Coping. Parapet walls shall be properly coped with
noncombustibl eatherproof materials of a width not less

15023 Scuppers Where scuppers are used j\ econdary
th

ng
Uhll.h lht oof was designed as dermlnLd by Section
1611.1. Scuppers shall not have an ¢ opening dimension of less
than 4 inches (102 mm). The flow through the primary sys-
tem shall not be considered when locating and sizing
pers.

15024 Gutters. Gutters and leaders placed on the outside of
buildings. other than Group R-3, private garages and build-
ings of Type V construction, shall be of noncombustible
material or not less than Schedule 40 plastic pipe.

2018 INTERNATIONAL BUILDING

NTERNATIONAL CODE COUNCIL

than the thickness of the parapet wall

1503.4 Attic and rafter ventilation. Intake and L\I‘l.luxl I

vents shall be provided in accordance with Section 12
and the vent product manufacturer’s installation instructions

12035 Crickets and saddles. A cricket or saddle shall be J

installed on the rid,

e of any chimney or penetration
greater than 30 inch 52 mm) wide as measured perpen-
dicular to the slope. Cricket or saddle coverings shall be sheet
metal or of the same material as the roof covering.

E:cepnon Inn skylights installed in accordance with

2405 ashed in accordance with the manu-
all be permitted to be installed
without a cricket or saddle.

-
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:

SECTION 1501
GENERAL

lAﬂl 1 Scope. The provisions of this chapter shall govern the
materials, construction and quality of roof assemblies
.md roofiop structures.

SECTION 1502
"I ROOF DRAINAGE

0] l'fl"l(vener'\l D

and installation of roof draina

ection 1502 of this code and Sec
5 JI[‘E" and 1108, as applicable, of the Intermational
Plumbing Code.

[P] 1502.2 Secondary (emergency overflow) drain: or
scuppers. Where roof drains are required, secondary (emer-
gency overflow) roof drains or scuppers shall be provided
where the roof perimeter construction extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for any reason. The installation an. -
ing of secondary emergency overflow drains, leaders and
conductors shall comply with Sections 1106 and 1108, as
applicable, of the International Plumbing Code.

1502.3 Scuppers. Where scuppers are used for secondary
(emergency overflow) roof drai . the quantity, size, loca-
tion ;md let elevation of the scuppers shall be sized to pre-
vent 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 of less
than 4 inches (102 mm). The flow thro i
tem shall not be considered when locati
pers.

15024 Gutters. Gutters and leaders placed on the outside of
buildings. other than Group R-3, private xes and build-
ings of Type V construction, shall be of noncombustible
material or not less than Schedule 40 plastic pipe.

2018 INTERNATIOMNAL BUILDING CODE®
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Jjoints in copings.

SECTION 1503
WEATHER PROTECTION

1503.1 General. Roof decks shall be covered with approved
roof coverings secured to the building or structure in accor-
dance with the provisions of this chapter. Roof coverings
shall be designed in accordance with this code, and install
in accordance with this code and the manufacturer’s
appreved instructions.

1203.2 Flashing. Flashing shall be installed in such a manner
s0 as to prevent water from entering the wall and roof thro
through moisture-permeable materials
at intersections with parapet walls and other penetrations
through the roof plane.

1503.2.1 Locations. Flashing shall be installed at wall and
roof intersections, at gutters, wherever there is a change in
roof slope or direction and around roof openings. Where
flashing is of metal, the metal shall be corrosion resistant
with a thickness of not less than 0.019 inch (0.483 mm)
{No. 26 galvanized sheet).

1503.3 Coping. Parapet walls shall be properly coped with
noncombustible, weatherproof materials of a width not less
than the thickness of the parapet wall

1503.4 Attic and rafter ventilation. Intake and exhaust I
venis shall be provided in accordance with Section 1202
and the vent product manufacturer’s installation instructions.

1503.% Crickets and

saddles. A cricket or saddle shall be J
|n\u||uJ on the rldl

de of any chimney or penetration
2 mm) wide as measured perpen-
or saddle coverings shall be sheet
metal or of the same material as the roof coveri

Exception: Unit skylights installed in accordance with
Section 240 shed in accordance with the manu-
: instructions shall be permitted to be installed
without a cricket or saddle.

kR

Revision bar




ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1504 roof systems, metal panel roof systems applied to a solid
PERFORMANCE REQUIREMENTS or closely fitted deck and other types of membrane roof
FM 4474, UL

SECTION 1504 L. Where

jdeck and roof

PERFORMANCE REQUIREMENTS s o

-seam metal
trd.mL Allh

1504.1 Wind resistance of roofs. Roof decks and roof cover- e
ings shall be designed for wind loads in accordance with
Chapter 16 and Sections 1504.2, 1504.3 and 1504 4. i tested n

jerenced struc-
1zn standard in Sucu\m 121(]. 1.

1504.2 Wind resistance of clay and concrete tile. Wind tural des

loads on clay and concrete tile roof coverings shall be in
accordance with Section 1609.5.

1204.2.1 Testing, Testing of concrete and clay roof tiles s

be in accordance with Sections 1504.2.1.1 and 1504

12

hall

standard in Section 2002.1.

2.1.1 Overturning resistance. Concrete ay 1504.3.3 Metal roof shingles. Metal roof shing I‘. applied

roof tiles shall be tested to determine their resistance to o a solid or closely fitted deck \_‘“-l“ be tested in accor-
overturning due to wind in accordance with Chapter 15 4474, UL 580 or UL 1897.
and either SBCCI SSTD 11 or ASTM C1568. Metal roof shingles n accordance with ASTM
33161 shall mee! ation requirements of Table
204.2. z. W
1“0\41 ll d mnne' fes '11'_"' “mlrll:lrlt‘]:(m;rél';' 'll”‘f_ 1504.1.1 for the .lp[!I(\pI’I.]ln_ maximum basic wind speed
Cay roc ¢ = in i-hapte and the metal shingle packaging shall bear a label to indi-
16 for rig d tunnel test shall be used 1\

cate compliance w! ith ASTM D3161 and the required clas-

determine the Alrld characteristics of the concrete sification in Table 1504.1.1.

clay tile roof covering in accordance with SH(_(I
SSTD 11 and Chapter 15. 1204.4 Ballasted 10\\

Iope roof systems. B.JJI.;\lLd low-
\h pe (roof slope =< f

1504.3 Wind resistance of nonballazted roofs. Roof cover-
ings installed on roofs in accordance with Section 1507 that
are mechanically antached or adbersd 1o the roof deck shall e

1504.3 Wind resistance of nonballasted 1'00fs. Rc-mf cover-
ings installed on roofs in accordance with Section 1507 that fu m
are mechanically attached or adhered to the roof deck shall be
designed to resist the design wind load pressures for compo- e,

nents and cladding in accordance with Section 1609.5.2. The 55

wind load on the roof covering shall be permitted to be deter-
mined using allowable stress design. 5
e S —— 5
7 C— —_— i -

ASCE 7-16’s ASD method

2018 INTERMATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCIL




1504.1.1 Wind resistance of asphalt shingles. Asphall
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 D7I158 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.

CTay To0r TIes do nol sansty the Tmitanons i Chapter ook e

1 nockagios choll hane o lobal o indi W

TABLE 1504.1.1

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 D3161
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 90 D,GorH A.DorF
129 100 GorH A.DorF
142 110 GorH F
155 120 GorH F
168 130 H F
181 140 H F
194 150 H F

For SI: 1 foot=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. Additional calculations are
required for conditions outside of these assumptions.




ROOF ASSEMELIES AND ROOFTOP STRUCTURES

RE-2 and RE-3 of ANSI/'SPRI ES-1. except basic design SECTION 1505
wind speed, 7. shall be determined from Figures 1609.3(1) FIRE CLASSIFICATION

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 E108 or UL
7190. In addition, fire-retardant-treated wood roof coverings
shall be tested in accordance with ASTM D2898. The mini-
mum roof coverings nstalled on buildings shall comply with
Table 1505.1 based on the type of construction of the build-
Ing.

Exception: Skyhghts and sloped glazing that comply with
Chapter 24 or Section 2610,

=

value of F,
c. NP =grvel
d. ¥, shall be deten

2018 INTERNATIOMNAL BUILDING CODE® 43

NIERNATIONAL CODE COUNCIL Jetmtess




[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:

l.

9

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

. 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.

. Class A roof assemblies include minimum 16 ounce

per square foot (0.0416 kg/m?) copper sheets
installed over combustible decks.

. 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

[A IB 1A [IB | IIIA | IIIB [V VA

B B B C B C* B B

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

d.

b.

Unless otherwise required 1in 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.

Nonclassilied roof coverings shall be permitted on buildings of Group R-3
and Group U occupancies, where there 1s a mimimum 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 rool area and where
there 1s 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.

NIERNATIONAL CODE COUNCIL s




ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

B roof assemblies
i are cffective agains

asscmblics 2

Moncla

[BF] 15055 Nomclassified roofing e i
a Class A, B or € roof

approved material that Is not lizted a

§ Fire-retardant-treated wood
is d woad
n with che

shimgle: and
hingles
the full-
h AWPACI
ctured

ud labeled for fire classi-

Exceptions:

h ASTM D2
ahel i

ment shall be attached
S07. 3

walx
TuIT As an aliernative
mm) 2 fied bitumen wu
[BF] 130585 Euildimz-integrared photeveoltaic prodmcrs. ":‘ M DI
Bl nstalled as th th

SECTION 1506
MATERIALS

1506.1 Scope. The requirements set forth in this section shall
apply to the application of roof-covering materials specified
herein. Roof coverings shall be applied in accordance with
this chapter and the manufacturer’s installation instructions.
[nstallation of roof coverings shall comply with the applica-
ble provisions of Section 1507.

INTERNATIDNAL CODE COUNCIL

2018 INTERNATIONAL BUILDING CODE®




ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

3 Class B roof assembli

sc thai are cffe

506.3 Product identific
be ©

B pack

Prescriptive
requirements

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS

1507.1 Scope. Roof coverings

wified roofing. Monc
5 mol d as 8 Class

T Spedial pu
d shake

ofs. Spesi
ll

TpUse T

Exceptions:
A
fied it
ASTM [

5 Euildinz-inregrared ph;
oo,

ted phetovoltaic pamel systems
£ mal pysems shall be

aped resf

gardens and landscaped roc will

SECTION 1506
MATERIALS

s of

Alaterial specificarions amd phviical characteris-
f-covering m hall conform to the applicable

INTERNATIONAL CODE COUNCIL [



Roof system types

Prescriptive requirement in Section 1507

Asphalt shingles

Clay and concrete tile

Metal panels

Metal shingles
Mineral-surfaced roll roofing
Slate shingles

Wood shingles

Wood shakes

Built-up roofs

Modified bitumen roofing
Thermoset single-ply roofing
Thermoplastic single-ply roofing
Spray polyurethane foam
Liquid-applied roofing
Vegetative roofs, roof gardens
and landscaped roofs

Photovoltaic shingles

Building-integrated photovoltaic
roof panels



ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

:I Ut“ Product 1denl1i:camn Roofcovering materials
be delivere ey b

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS

ssified roofing. Monclassified roofing is
ai |5 mob lizred s a Class A, B or C ool

1507.13 Thermoplastic single-ply roofing. The installation
of thermoplastic single-ply roofing shall comply with the pro-
visions of this section.

1507.13.1 Slope. Thermoplastic single-ply membrane

roofs shall have a design slope of not less than one-fourth
unit vertical in 12 units horizontal (2-percent slope).

1507.13.2 Material standards. Thermoplastic single-ply
roof coverings shall comply with ASTM D4434, ASTM
D6754 or ASTM D6878. [

1507.13.3 Ballasted thermoplastic low-slope roofs. Bal-
lasted thermoplastic low-slope roofs (roof slope < 2:12)
shall be installed in accordance with this section and Sec-
tion 1504.4. Stone used as ballast shall comply with

SECTION 1506
o T s et e AST\] [)-l-lh or AST\I D7655.

sl I..] | 1) Spacing al sae

Z078 INTERNATIONAL BUILDING CODE®

a
NTERNATIONAL CODE COUNCIL



ROOF ASSEMBLIES AND ROOFTOP STRUCTURES 1507.7 Slate shingles. The installation of slate shingles shall
comply with the provisions of this section.

[BF] 15953 Class Braof\ semblies. Class B roof assem-

1507.7.1 Deck requirements. Slate shingles shall be fas-
tened to solidly sheathed roofs.

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

[BF| 15055 Nonclassified r:wﬁno Monclas
2 Al ai | mot lizted ws & Clas

1507.7.3 Underlayment. Underlayment shall comply
' with Section 1507.1.1.

@56 Fire-retardamt- d wood shimgles and - . . . s

v reardant.reated wood shakcs and shinglc 1507.7.4 Ice barrier. Where required. ice barriers shall

cals by the full- . Jp 5
WA e comply with Section 1507.1.2.

1507.7.5 Material standards. Slate shingles shall comply
with ASTM C406.

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
el 5vstems -
mz shall be 8:12 < slope < 20:12 3
slope = 20:12 2
For SI: 1 inch =254 mm.

1507.7.7 Flashing. Flashing and counterflashing shall be
made with sheet metal. Valley flashing shall be not less
SECTION 1506 than 15 inches (381 mm) wide. Valley and flashing metal
MATERIALS shall be a minimum uncoated thickness of 0.0179-inch
(0.455 mm) zinc-coated G90. Chimneys, stucco or brick
walls shall have not fewer than two plies of felt for a cap
flashing consisting of a 4-inch-wide (102 mm) strip of felt
96.2 Material specificaion: and phviical characteric sel ||| pl;L._nliu cement and L';[L'J\dij_lg I 1|_1L'|1 (25 mm) ;lE‘m_rc

the first felt and a top coating ol I'Illl'HllL' cement. The felt
shall extend over the base flashing 2 inches (51 mm).

TUTE TN TERNR TIONAT ToDET
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507.18.7 Wind resistance. BIPY roof panels shall be SECTION 1510
tested in accordance with UL 1897, BIPY roof panel pack- ROOFTOP STRUCTURES
aging shall bear a label to indicate compliance with UL [BG] 1£10.1 General. The provisions of this section shall
- govern the construction of rooftop structures.
1210.1.1 Area limitation. The aggn area of pent-
SECTION 1508 houses and other enclosed rooftop structures shall not
ROOE INSULATION exceed one-third the area of the supporting roof deck.
[BF] 1508.1 General. The use of above-deck thermal insula- Such penthouses _.Lnd other _on;h\sud _n\unup structures
tion shall be permitted provided that such insulation is cov- '\h‘-l” _m\l be required Lo ho m%“'.ldt.‘.d n dolurmlpmg _lhu
. N - N . _ building area or number of stories as regulated by Section
{f;“[{‘\“.‘b an ?‘["‘I‘!ﬁf r\.\;\f “:“":l'J g and pas N'h‘-' fests of 503.1. The area of such penthouses shall not be included
S "['.“r JL 1256 when iested as an assembly. in determining the fire area specified in Section 901.7.
Exceptions: [BG] 1510.2 Penthouses. Penthouses in compliance with
1. Foam plastic roof insulation shall conform to the Sections 1510.2.1 through 1510.2.5 shall be considered as a
material and installation requiremenis of Chapier 26. portion of the story directly below the roof deck on which
2. Where a concrete roof deck is used and the above- such penthouses are | xd. Other penthouses shall be con-
deck thermal insulation is covered with an approved  sidered as an addition ry of the building.
roof covering. [BG] 1510.2.1 Height above roof deck. Penthouses con-
[BF] 1508.2 Material standards. Above-deck thermal insu- structed on buildings of other than Type 1 construction
lation board shall comply with the standards in Table 1508.2. shall not exceed 18 feet (5486 mm) in height above the
- - e height of the roof of
[B F] TABLE 1508 2 n the roof of buildings
" fimited in height.
MATERIAL STANDARDS FOR ROOF INSULATION bse tanks or elevators
pouses shall be permit-

Cellular glass board ASTM (€552 or 28 feet (8534 mm)

pnthouses shall not be
ASTM C1289, Type HIL IV, | [eierof mechanical or
- Ir= and related machin-

Voor VII [ roof assembly.

Expanded polystyrene ASTM C578 :‘n”;']nu",l‘j‘f?‘hﬁfﬁu}l‘
Extruded polystyrene ASTM C578 B oo Sl e
Fiber-reinforced gypsum board ~ |ASTM C1278 e
Glass-faced gypsum board ASTM C1177 petruction. the exlerior

separa-

Composite boards

5 feet ( mm} and
High-density polyisocyanurate ASTM C1289, rjﬁpjf','ﬁﬁﬁﬁini'ﬂﬁ_fnf_
board Type 11, Class 4 i

Bd to have a fire-resis-

nstruction two stories

Mineral fiber insulation board ASTM C726
Perlite board ASTM C728 i and rofsof prt

prion distance greater
less than 20 feet (6096

Polyisocyanurate board ASTM C1289, Type Lor Il o e e esis
Wood fiberboard ASTM C208, Type I

PMNAL BUILDING CODE®




ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507.18.7 Wind resistance. BIPV roof panels shall be
tested in accordance with UL 1897. BIPY roof panel pack-

SECTION 1510
ROOFTOP STRUCTURES

ay shall bear a label to indicate complia

SECTION 1508
ROOF INSULATION
[BF] 1505.1 General. The use of above-deck th|
tion shall be permitted provided th. i
ered with an approved roof coveri
NFPA 276 or UL 1256 when tested as
Exceptions:

material and installation requirements c

[BG] 1510.1 General. The provisions of this section shall
1. Foam plastic roof insulation shall cof g{)'\er” lhe L‘H]l‘al[’l]k‘[l(]]l l)] ]-ﬂ](l[ll)[‘, \[]-llL‘lll]-e\‘

SECTION 1510
ROOFTOP STRUCTURES

2. Where a concrete roof deck is used andTHe above-
deck thermal insulation is covered with an approved
roof coveri,

[BF] 1508.2 Material standard=

lation board shall comply with the s
[BF] TABLE 1508.2

MATERIAL STANDARDS FOR ROOF INSULATION

bove-deck thermal insu-
indards in Table

Cellular glass board ASTM C552

ASTM C1289, Type IIL IV,

Composite boards Vor VI

ASTM C578

ASTM C578

Mineral fiber insulation board

e board ASTM

cyanurate hoard ASTM C1289, Tvpe I or 11

Wood fiberboard ASTM C208, Type 1l

SECTION 1509

RADIANT BARRIERS INSTALLED ABOVE DECK
[BF] 1509.1 General. A radiant barrier installed above a
dec all comply with Sections 150 through 1500 4.
[BF] 1509.2 Fire testing. Radianr barr shall be permitted
for use above decks where the radiant bar s covered with
an approved roof covering and the system consisting of the
radignt barrier and the roof covering complies with the
requirements of either FM 4450 or UL 6.
[BF] 1509.3 Installation. The low emittance surface of the
radiant barrier shall face the continuous airspace between
the radiant barrier and the roof covering.
[BF] 1509.4 Material standards. A radiant barrier installed
above a deck shall comply with ASTM C1313/1313M.

366

ERNATIONAL CODE COUNCIL

SOCIT T T oCaed . COeT ST e o=
sidered as an additional story of the building.
[BG] 1510.2.1 Height above roof deck. Penthouses con-
structed on buildings of other than Type I construction
shall not exceed 18 feet (5486 mm) in height above the
roof deck as measured to the average height of the roof of
the penthouse. Penthouses located on the roof of buildings
of Type I construction shall not be limited in height.
Exception: Where used 1o enclose tanks or elevators
that travel to the roof level, penthouses shall be permit-
ted to have a maximum height of feat (8534 mm)
above the roof deck.
[BG] 1510.2.2 Use limitations. Penthouses shall not be
used for purposes other than the shelter of mechanical or
electrical equipment, tanks, elevators and related machin-
ery, of vertical shaft openings in the roof assembly.
[BG] 1210.2.3 Weather protection. Provisions such as
louvers, louver blades or flashing shall be made to protect
the mechanical and electrical equipment and the building
interior from the elements
[BG] 1510.2.4 Type of construction. Penthouses shall be |
constructed with walls, floors and roofs as required for the
type of construction of the building on which such pent-
houses are built.
Exceptions:

1. On buildings of Type I construction. the exterior
walls and roofs of penthouses with a fi
tion di. greater than 5 feet (
less than 20 feet (6096 mm) shall be permitted
have not less than a 1-hour fire-re i
The exterior walls and roofs of penthous
fire separation distance of 20 feet (6096 mm) or
greater shall not be required to have a fire-resis
tance rating

. On buildings of Type I construction two stories
or less in height above grade plane or o pe
construction, the exterior walls and roofs of pent-
houses with a fire separarion distance grealer
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-resis-

2018 INTERMATIONAL BUILDING CODE®




Types of roof structures
IBC 2018, Section 1510-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



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:

I. 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.

(g

. 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.

2018 INTERNATIONAL BUILDING CODE®
~ - .
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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:

.

Where the new roof covering is installed in accor-
dance with the roof covering manufacturer’s
approved instructions.

. 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.

. 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.

2e8
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

wood complying with Section 2303.2 for exterior [BG] 1210.8.1 Aerial suppeorts. Aerial supports shall be
installation. constructed of noncombustible materials.

3. Where exterior wall covering panels are used, the Exception: Aerial supports not greater than 12 fest
panels shall have a flame spread index of 25 or less (3658 mm) in height as measured from the roof deck to
when tested in the minimum and maximum thick- the highest point on the aerial supports shall be permit-

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.

I

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.

top-mounted phorovelraie panels and modules shall be femoved unless hey are replaced by secondary

listed and labeled in accordance with UL 1703 and shall drains or scuppers designed and installed in accor-

be installed in accordance with the manufacturer’s instruc- dance with Section 1503.4

tions. 1#11.2 Structural and construction leads. Structural roof
[BG] 1510.8 Oiher rooftop structures. Rooftop structures components shall be capable of supporting the roof-covering

not regulated by Sections 1510.2 through 1510.7 shall com- system and the material and equipment loads that will be
ply with Sections 1510.8.1 through 1510.8.5, as applicable. encountered during installation of the system.

2e8 2018 INTERMATIONAL BUILDING CODE®
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International Residential Code, 2018 Edition

IRC

A Member of the International Code Family

INCLUDES
Residential re

quirements from
NFPA 70: National Electrical Code” 2017
The electrical code designated for
use with the I-Codes”

INTERNATIONAL
RESIDENTIAL CODE" for One- and Two-Family Dwellings

INTERNATIONAL CODE COUNCIL"

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



Ch. 9-Roof assemblies

International Residential Code, 2018 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



IECC

A Member of the International Code Family

INTERNATIONAL
ENERGY CONSERVATION CODE"

NTERNATIONAL CODE COUNCIE

IECC 2018:

Commercial buildings:

e All except “Residential
Buildings”

Residential buildings:

e One- and two-family
dwellings, multiple
single-family dwellings
and Group R-2, R-3 and
R-4 buildings three
stories or less



IE ‘ Roof requirements:

e R-value

A Member of the International Code Family

e Roof reflectivity
e Air retarder

INTERNATIONAL
ENERGY CONSERVATION CODE"

NTERNATIONAL CODE COUNCIE




IECC 2018, Fig. C301.1-Climate zones

Fig. R301.1 (residential climate zones) is similar

a_b

q Dry (B) Moist (A) D>
Marine (C)
-
Warm-Humid
Below White Line
Al of Alaska in Zone 7 2
except for the following
Boroughs in Zone 8:
Bethel Northwest Arctic
Dellingham Southeast Fairbanks =
Fairbanks N. Star ~ Wade Hampton Zone 1 includes
Nome Yukon-Koyukuk Hawaii, Guam,
North Slope Puerto Rico, 1
and the Virgin Islands




COMMERCIAL ENERGY EF

FICIENCY

TABLE C402.1.3

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

CLIMATE ZONE 1 2 K] 4 EXCEPT MARINE 5 AND MARINE 4 6 T 8
All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R
Roofs
Tnsulation entizely | p 505 | Rosei | R2Sei | R2Sei | R25ci | R2se | R30ei | R30ci | R30ei | R30ci | R30ei | R30ei | R3se | R3S | R3se | Re3s
above roof deck
Metal buildines’ R-19+ R-19+ R-19+ R-19+ R-19+ R-19+ E-19 + R-19+ R-19 + R-19+ R-25+ R-25+ R-30+ R-30+ R-30+ R-30+
Ftabut = E-11LS | R-11LS | R11LS | R-11LS | R-11LS | R-11LS | R-11LS | BE-11LS | R-11LS | R-11LS | R-11LS | R-11LS | E-11 LS | R-11 LS | R-11L5S | R-11LS
Attic and other R-38 R-38 R-38 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-49
?‘i Mota] fr amed R-13+ R-13 + R-13 + R-13 4 R-13 + R-13+ R-13 4 R-13 + R-13 4 R-13 4 R-134
= o R-%i R-75ci | R78%a | RTS8 R7 5% | BT %i R7%i | RS | R-7%0 | RelSéei R17 Sci
E _—— Tl | R | Relsd | Relia RIG 4
= amdl R-7 5 R-7 5 R=15 éci
[=] I 2-:I. o IC-\Zl-l + of -?‘l o IC—.E-I
% R-3 Ba + Ra3 Bal + Ra10a
- Walls, bebow grade
nelow-gadewall [ nR T nr T owr T onm T onr T owr [ R7se [ rase [ Rase [ R7sa [ Rase [ Rase [ Reoa [ Rela | R0 [ Re12 5

Floors
[ ne T HR T ReSE | RS [ R-tel | OR-10G T OR-106 TRA04E | R-T0ei [ R-12 856 [ R-12 56 T R-12 50 [ R-156 [ R-la7ei | R-15a [ R-16.76
[ Mk | WR | R | R0 | Ra0 | B30 | Rs0 | R0 | B30 | R0 | R0 | RS0 | R0 | R3¢ | R3F | R0
Slab-on-grade floors
Unheated slsbs NR NR NR NR NR ap | Rl o | RO for o

Heated slabs’ ‘RS e RS '-du R-5 ..du s | 4R | 4RS
full lab | full s | full slab | ful) dab | fuld dsb | full st | full ddab | fullslsb | fullslsb | fall slsb | fullslsb | full slsb | full slsb | full slsb | full slsb
Opaque doors
| Re7s | Rea7s | Rea7s | ReA7s | Rea75 | R4 | ReATS [ RATS | RAT5 | ReA75 | ReATS

vand per square foo
Mo Requirement, L5

412272

econd valoe is for slab insuls

16 kg

. Perimeter insulation is not required to exiend below e bobfom of fe

2018 INTERNATIONAL ENERGY CONSERVATION CODE®
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Roofing-specific adaptation of Table C402.1.3

International Energy Conservation Code, 2018 Edition

Opaque Thermal Envelope Assembly Requirements

] Roof assembly configuration
Climate
2one Insulation entirely | Metal buildings (with Attic and
above deck R-5 thermal blocks) other
1 R-20ci
2
R-25ci
3 R-19 + R-11 LS R-38
4
5 R-30ci
6 R-25 + R-11 LS
7 R-49
3 R-35ci R-30 + R-11 LS
ci = Continuous insulation

LS = Liner system (a continuous membrane installed below the purlins and uninterrupted by framing members;
uncompressed, faced insulation rests on top of the membrane between the purlins)




Comparison of IECC’s various editions

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

Climate IECC 2003 IECC 2006 IECC 2009 IECC 2012* IECC 2015* IECC 2018*
Zone
R-12 ci R-15 ci R-20ci | R-20ci
2 R-14 ci , R-20 ci , ,
— R-15 ci R-25ci | R-25ci
3 R-10 ci
4 R-12 ci R-20ci
5 R-15ci , R-25c¢i | R-30ci | R-30ci
— R-20 ci
6 R-11 ci
7
3 R-15ci | R-25¢ci | R-25 ci| R-30ci | R-35ci | R-35¢ci

* Applies to roof replacement projects
ci = continuous insulation




Reflectivity

International Energy Conservation Code, 2018 Edition (Commercial)

C402.3 Roof solar reflectance and thermal emittance. Low-sloped
roofs directly above cooled conditioned spaces in Climate Zones 1,
2 and 3 shall comply with one or more of the options in Table
C402.3.

Exceptions: [omitted for clarity]

TABLE C402.3
MINIMUM ROOF REFLECTANCE AND EMITTNCE OPTIONS

Three-year solar reflectance of 0.55 and
3-year aged thermal emittance of 0.75

Three-year-aged solar reflectance index of 64

[Footnotes omitted for clarity]



4 I\ Solar Reflectance:

' , the froction 9f solor Thermal Emittance:
enesgy thot is the relative obility of
reflected by the roof the roof surfoce to

rodiate obsorbed heot

Some heot is absorbed by the roof
ond tronsferred to the building below

Courtesy of the Cool Roofs Rating Council




Definitions

Solar reflectance: The fraction of solar flux
reflected by a surface expressed within the range
of 0.00 and 1.00.

Thermal emittance: The ratio of radiant heat flux
emitted by a surface to that emitted by a black
body radiator at the same temperature expressed
within a range of 0.00 to 1.00.




Definitions — cont.

Solar reflectance index (SRI): The relative steady-
state surface temperature of a surface with
respect to the standard white (SRI = 100) and
standard black (SRI = 0) under standard solar and
ambient conditions.

--ASTM E 1980



Air barriers

International Energy Conservation Code, 2018 Edition (Commercial), Sec. C402.5

“A continuous building envelope air barrier shall be
provided throughout the building envelope....” (Except 2B)

Test methods:

e Whole building: Not greater than 0.40 cfm/ft3
e Assembly: Not greater than 0.04 cfm/ft3
e Material: Not greater than 0.004 cfm/ft3
— Deemed to comply: BUR, MB, adhered single ply and SPF

Air barrier not required in reroofing projects unless also
recladding (IECC 2018: Sec. C503.3.1 and C504.2)



International Fire Code, 2018 Edition

Applicability:

IF | e Structures, facilities and
conditions

tional Codz Family

* Existing conditions and
operations

INTERNATIONAL
FIRE CODE"

NTERNATIONAL CODE COUNCIC



Roofing-related provisions

International Fire Code, 2018 Edition

Sec. 303-Asphalt kettles

Sec. 317-Rooftop gardens

Sec. 1204-Solar photovoltaic systems

Sec. 3317-Safeguarding roofing operations



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



Alternative materials, desigh and
methods of construction and equipment

e |BC 2018, Sec. 104.11

e |RC 2018, Sec. R104.11

e |[ECC 2018, Sec. C102 and Sec. R102
e |[EBC 2018, Sec. 104.11

e |FC 2018, Sec. 104.9

e |PC 2018, Sec. 105.2
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ICC codes accessible online
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Vice President, Technical Services
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