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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

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

• 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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Consider becoming an ASTM member…
www.astm.org

Most roofing-related standards are developed/maintained 
by Committee D08.  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



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
• Code official
• Construction litigation



Legacy codes
Early 1900s up to 1999

• Building Officials and Code Administrators 
International (BOCA)
– The BOCA National Building Code

• Southern Building Code Congress International 
(SBCCI)
– The Standard Building Code (SBC)

• International Conference of Building Officials
– Uniform Building Code (UBC)





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
• 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



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

• Wind resistance
• Fire classification
• Installation requirements
• Prescriptive requirements
• Reroofing
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ASCE 7-16’s ASD method

ASCE 7-16













Prescriptive 
requirements



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











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





Continued…
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International Residential Code, 2018 Edition

• 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

• Ch. 9 closely mirrors IBC Ch. 15’s requirements
• 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 2018:
Commercial buildings:
• All except “Residential 

Buildings”
Residential buildings:
• One- and two-family 

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



Roof requirements:
• R-value
• Roof reflectivity
• Air retarder



IECC 2018, Fig. C301.1-Climate zones
Fig. R301.1 (residential climate zones) is similar





Roofing-specific adaptation of Table C402.1.3
International Energy Conservation Code, 2018 Edition

Opaque Thermal Envelope Assembly Requirements

Climate 
zone

Roof assembly configuration
Insulation entirely 

above deck
Metal buildings (with
R-5 thermal blocks)

Attic and 
other

1 R-20ci

R-19 + R-11 LS R-38
2

R-25ci
3
4

R-30ci5
6 R-25 + R-11 LS

R-497
R-35ci R-30 + R-11 LS

8
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)



Climate 
Zone

IECC 2003 IECC 2006 IECC 2009 IECC 2012* IECC 2015* IECC 2018*

1 R-12 ci

R-15 ci

R-15 ci
R-20 ci

R-20 ci R-20 ci
2 R-14 ci

R-20ci

R-25 ci R-25 ci
3 R-10 ci
4 R-12 ci

R-25 ci R-30 ci R-30 ci5 R-15 ci
R-20 ci

6 R-11 ci
7

R-15 ci R-25 ci R-25  ci R-30 ci R-35 ci R-35 ci
8

*  Applies to roof replacement projects
ci = continuous insulation

Comparison of IECC’s various editions
Commercial Buildings (Insulation component R-value-based method)



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]



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:
• Whole building:  Not greater than 0.40 cfm/ft3

• Assembly:  Not greater than 0.04 cfm/ft3

• 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:
• Structures, facilities and 

conditions
• Existing conditions and 

operations



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, design and 
methods of construction and equipment 

• IBC 2018, Sec. 104.11
• IRC 2018, Sec. R104.11
• IECC 2018, Sec. C102 and Sec. R102
• IEBC 2018, Sec. 104.11
• IFC 2018, Sec. 104.9
• IPC 2018, Sec. 105.2 
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ICC codes accessible online
codes.iccsafe.org

codes.iccsafe.org


www.iccsafe.org
shop.iccsafe.org

shop.iccsafe.org
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