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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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Building Codes in Roofing

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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Building Codes in Roofing

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

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.
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Building Codes in Roofing

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

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)
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Building Codes in Roofing

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

Code enforcement

&
¢ Code official

e Construction litigation
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Building Codes in Roofing

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 & Flatt
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AlA General Conditions

AlIA A201 — General Conditions of The Contract for Construction

Article 3 Contractor

3.2.3 The Contractor is not required to ascertain that the
Contract Documents are in accordance with applicable laws,
statues, ordinances, codes, rules and regulations, or lawful
orders of public authorities, but the Contractor shall promptly
report to the Architect any nonconformity discovered by and
made known to the Contractor as a request for information in
such a form as the Architect may require.

12
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AlA General Conditions

AlA A201 — General Conditions of The Contract for Construction

Article 3 Contractor

3.2.3 The Contractor is not required to ascertain that the
Contract Documents are in accordance with applicable laws,
statues, ordinances, codes, rules and regulations, or lawful
orders of public authorities, but the Contractor shall promptly
report to the Architect any nonconformity discovered by and
made known to the Contractor as a request for information in
such a form as the Architect may require.
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AlA General Conditions

AlIA A201 — General Conditions of The Contract for Construction

3.2.4 ..If the Contractor fails to perform the obligations of
Sections 3.2.2 or 3.2.3, the Contractor shall pay the costs and
damages to the Owner as would have been avoided if the
Contractor had performed such obligations. If the Contractor
performs those obligations, the Contractor shall not be liable to
the Owner or Architect for damages ...for nonconformities of the
Contract Documents to... codes...
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AlA General Conditions

AlA A201 — General Conditions of The Contract for Construction

3.2.4 ..If the Contractor fails to perform the obligations of
Sections 3.2.2 or 3.2.3, the Contractor shall pay the costs and
damages to the Owner as would have been avoided if the
Contractor had performed such obligations. If the Contractor
performs those obligations, the Contractor shall not be liable to
the Owner or Architect for damages ...for nonconformities of the
Contract Documents to... codes...
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COMPLETE
COLLECTION
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Building Codes in Roofing

I-codes commonly applicable to roofing

IBC: International Building Code

IRC: International Residential Code

IEBC: International Existing Building Code
IECC: International Energy Conservation Code
IFC: International Fire Code

IPC: International Plumbing Code

17

International Building Code, 2018 Edition

INTERNATIONAL
BUILDING CODE

INTERNATIONAL CODE COUNCIL

* 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

18
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Building Codes in Roofing

Significant roof requirements

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

e \Wind resistance

e Fire classification

e Installation requirements
* Prescriptive requirements
e Reroofing

19

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 fireresistant barrier. 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 2019 (Group B) Code Development Cycle. See explanation on page iv.

18024 Gurters. ¢ * placed on b Exception:

2018 INTERNATIONAL BULDING CODE® an

NIERNATIONAL CODE COUNCIL
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About s chapter

Cante demmiogem et s eender

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1501 SECTION 1503
GENERAL WEATHER PROTECTION
' ' e e e Revision bar
Deletion arrow 1 ssconn ‘

ergeacy overflow) draim: or

18024 Guters. € " Exception.

2018 INTERNATIONAL BUILOING CODE® a1

NIERNATIONAL CODE COUNCIL
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FOOF ASSEMBUIES AND ROOFTOP STRUCTURES

SECTION 1504
PERFORMANCE REQUIREMENTS i " ~ e rox
SECTION 1504 vm.
PERFORMANCE REQUIREMENTS :
1504.1 Wind resistance of roofs. Roof decks and roof cover-
ings shall be designed for wind loads in accordance with
Chapter 16 and Sections 1504.2, 1504.3 and 1504.4.

16843 Wind resistance of clay snd concrete tile. W

160431 Testing.

N C18

1684.2.1.2 Wind runsel testing. W

18644 Ballasted low

343 Wind resistance of mawballaceed roofs. Rox

1504.3 Wind resistance of nonballasted roofs. Roof cover-
ings installed on roofs in accordance with Section 1507 that |
are mechanically attached or adhered to the roof deck shall be |
designed to resist the design wind load pressures for compo-
nents and cladding in accordance with Section 1609.5.2. The
wind load on the roof covering shall be permitted to be deter-
mined using allowable stress design.

ASCE 7-16’s ASD method

2018 INTERNATIONAL BULDING CODE®

EEILY

NIERNATIONAL CODE COUNCIL
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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 D7I158 and the
required classification in Table 1504.1.1.
Exception: Asphalt shingles not included in the scope of
ASTM D7158 shall be tested and labeled in accordance
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.

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 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 | %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 foot = 304.8 mm; 1| mph = 0.447 nv'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.

23

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

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
790. In addition, fire-retardant-treated wood roof coverings
shall be tested in accordance with ASTM D2898. The mini-
mum roof coverings installed on buildings shall comply with
Table 1505.1 based on the type of construction of the build-
ing.

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

2018 INTERMATIONAL BUILDING CODE® a3

NIERNATIONAL CODE COUNCIL

24
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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 [IB | IITIA | 1IIB A% VA | VB

B B B C* B C* B B Cce

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

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

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

c. 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.

NIERNATIONAL CODE COUNCIL

26

Clemson University
Construction Science and Management



Building Codes in Roofing

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

RE NSUSPRI ES SECTION 1508
wed 1 sha ¥ - FIRE CLASSIFICATION
09 M8, [BF] 18851 Caneral Rix

m
MAJIMUM ALLOWABLE MEAN ROOF MEIGHT
PERMITTED FOR BUILDINGS WITH AGGREGATE ON
ROOF 14 AREAS OUTSIDE & HURRICA!

ouma esen weo |
2PEED. v e

Rooftop rack-mounted photovoltaic panel systems shall be
tested. /isted and identified with a fire classification in accor-
dance with UL 1703 and UL 2703. The fire classification
shall comply with Table 1505.1 based on the type of con-
struction of the building.

[BF] 1505.10 Roof gardens and landscaped roofs. Roof
gardens and landscaped roofs shall comply with Section
1505.1 and 1507.16 and shall be installed in accordance with
ANSI/SPRI VF-1.

2018 INTERNATIONAL BUR GG CODE™ =

NIERNATIONAL CODE COUNCIL

ROGF ASSEMBLIES AND RGOFTOP STRUCTURES

BF) 1605.4 Class € rosf assemblies. (

$ 5 Nomclassafied 1

Exception

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.
Installation of roof coverings shall comply with the applica-
ble provisions of Section 1507.

2018 INTERNATIONAL BURLOWNG CODE®

NTERNATIONAL CODE COUNCIL
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Usdertayment

oo s o mproved : e it Socion 1505, el it

— Prescriptive
BF) 1505 5 Nonclarifed rosfing. ™ — REQUIREMENTS FOR ROOF COVERINGS .

= bl requirements
BF) 18 frested wood himgle. snd -

SECTION 1506
MATERIALS

15062 Material pecficanion: sad phvibcal characrert

2010 INTERMATIONAL BUSLDING CODE®

NTERNATIONAL CODE COUNCIC

Roof system types

Prescriptive requirement in Section 1507

e Asphalt shingles e Modified bitumen roofing

e Clay and concrete tile e Thermoset single-ply roofing

e Metal panels e Thermoplastic single-ply roofing

e Metal shingles e Spray polyurethane foam

e Mineral-surfaced roll roofing e Liquid-applied roofing

e Slate shingles e Vegetative roofs, roof gardens

e Wood shingles and landscaped roofs

e Wood shakes e Photovoltaic shingles

e Built-up roofs e Building-integrated photovoltaic
roof panels

30
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ROOP ASSEMBLIES ANO ROOFTOP STRUCTURES

SECTION 1507
REGUIREMENTS FOR ROOF COVERINGS
16071 Scope b

! 1507.13 Thermoplastic single-ply roofing. The installation
' hed o Moty e of thermoplastic single-ply roofing shall comply with the pro-
: visions of this section.

[BF] 1565 7 Spacial purpose roef

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).

En s 1507.13.2 Material standards. Thermoplastic single-ply
roof L‘n\clillg\ shall L‘\)Illpl} with ASTM D4434, ASTM

| B T P e R T D6754 or ASTM D6878. |
! ; 1507.13.3 Ballasted thermoplastic low-slope roofs. Bal-
] 168410 Roal gardens sad landc lasted thermoplastic low-slope roofs (roof slope < 2:12)
.. - ' shall be installed in accordance with this section and Sec-
secTion 1508 tion 1504.4. Stone used as ballast shall comply with

e Seape T e TERALS ASTM D448 or ASTM D7655.

s 2018 INTERMATIONAL BURLDIG CODE®

ROOF ASSEMBLES 470 ROOFTOP STRUCTURES 1507.7 Slate shingles. The installation of slate shingles shall
comply with the provisions of this section

B e 1507.7.1 Deck requirements. Slate shingles shall be fas-

- W ——e 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] 15454 Class € roef assemblie:

acinified rosfing. % - 1507.7.3 Underlayment. Underlayment shall comply
- with Section 1507.1.1.

1507.7.4 Ice b
comply with Se

r. Where required, ice barriers shall
ion 1507.1.2

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

[BF] 1564.7 Special purpese roet . 1507.7.6 Application. Minimum headlap for slate shingles
e 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

5 SLOPE HEADLAP (inches)
4:12 < slope < 8:12 4
E 8:12 < slope < 20:12 3

1 UL 27 slope 2 20:12 2

For SI: 1 inch = 25.4 mm

[BF] 1605.10 Roof gardens and landicaped rost
1 " T 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

I 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
1666 1 Maternal specificanions asd phyical characrers set in plastic cement and extending 1 inch (25 mm) above
the first felt and a top coating of plastic cement. The felt
shall extend over the base flashing 2 inches (51 mm).

32
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ROOF ASSEMBUES AND ROOFTOP STRUCTURES

1507187 Wind resistsncs. BIPV SECTION 1510
. w1 ROOFTOP STRUCTURES
BC) 1£16.1 Can «

SECTION 1508
ROOF INSULATION

[BF] TABLE 1508.2 Ik I
MATERIAL STANDARDS FOR ROOF INSULATION s
Cellular glass board ASTM (€552
Composite boards CST'\! C1289, Type IIL IV, - - r
or VII _ |
Expanded polystyrene ASTM C578 - :
Extruded polystyrene ASTM C578 iy shall be
Fiber-reinforced gypsum board  |ASTM C1278
Glass-faced gypsum board ASTM CI177
High-density polyisocyanurate ASTM C1289,
board Type I1, Class 4
Mineral fiber insulation board ASTM C726
Perlite board ASTM C728
Polyisocyanurate board ASTM C1289, Type Tor Il
Wood fiberboard ASTM C208, Type II

33

ROOF ASSEMBUES AND ROOFTOP STRUCTURES

1807187 Wind resistames. BIPV fox . SECTION 1510
> 97, RIPY rox B ROOFTOP STRUCTURES

R— SECTION 1510
e e e o s ROOFTOP STRUCTURES

BF) 15031 General. Thx

PP e L 1 [BG] 1510.1 General. The provisions of this section shall
govern the construction of rooftop structures.

BC) 1£10.2.1 Height abave rosf deck. |

BF] 1803.3 Material standard:
BF) TABLE 1508.2
MATERIAL STANDARDS FOR ROOF INSULATION x o th
. Excoption; Wh
1

SECTION 1508
RADIANT BARRIERS INSTALLED ABOVE DECK
BF) 1509.1 L _—

BF) 15092

2018 INTERNATIONAL BULDING CODE®

NIERNATIONAL CODE COUNCIL

34

Clemson University
Construction Science and Management



Building Codes in Roofing

Types of roof structures
IBC 2018, Section 1510-Roof Structures

e Penthouses

e Tanks

e Cooling towers

e Towers, spires, domes and cupolas
e Mechanical equipment screens

e Photovoltaic panels and modules
e Other rooftop structures:

Aerial supports
Dormers

Fences

Flagpoles

35

ROOF ASSEMBLIE: JOFTOR STRUCTURES

SECTION 1511
REROOFING

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

Exceptions:

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

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.

s
NTERNATIONAL CODE COUNCIL I

E

36
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1511.3 Roof replacement. Roof replacement shall include
the removal of all existing layers of roof coverings down to
the roof deck.
Exception: Where the existing roof assembly includes an
ice barrier membrane that is adhered to the roof deck, the
existing ice barrier membrane shall be permitted to remain
in place and covered with an additional layer of ice barrier
membrane in accordance with Section 1507.
1511.3.1 Roof recover. The installation of a new roof
covering over an existing roof covering shall be permitted
where any of the following conditions occur:
1. Where the new roof covering is installed in accor-
dance with the roof covering manufacturer’s
approved instructions.

[S%]

. 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. Continued...

2018 INTERNATIONAL BULDING CODE®

NIERNATIONAL CODE COUNCIL

ROOF ASSEMBUIES AND ROOFTOP STRUCTURES

BC) 161081 Aarial suppores. A

Esception: Acna

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-

miltted where any of the following conditions occur:

1. Where the existing roof or roof covering is waler
soaked or has deteriorated to the point that the
existing roof or roof covering is not adequate as a
base for additional roofing.

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

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

BC] 16105 Ocher resftep structares. Rox

2018 INTERNATIONAL BULDING CODE®

NIERNATIONAL CODE COUNCIL

38
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REROOFING
by the Boo K
R:;mm:u APPLY Y}(i:EﬂOOFING PROJECTS Professional Roofing
February 2019
S e Link
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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

INTERNATIONAL
RESIDENTIAL CODE’ for One- and Two-Family Dwe

40

Clemson University
Construction Science and Management
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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

41

A Mermber of the intermazional Code Famdy

International Existing
Building Code, 2018 Edition

INTERNATIONAL
EXISTING BUILDING CODE

NAL CODE COUNCIL

42

Clemson University
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CHAPTER §
CLASSIFICATION OF WORK

SECTION 801 SECTION 605
GENERAL HANGE OF OCCUPANCY

oy hall i 6081 Seope ge of ocouga

" SECTION 602
ALTERATION—LEVEL 1

602.1 Scope. Level 1 alterations include the removal and
replacement or the covering of existing materials. elements.
equipment. or fixtures using new materials. elements. equip-
ment. or fixtures that serve the same purpose.

601) Seope The pe

602.2 Application. Level 1 alterafions shall comply with the
provisions of Chapter 7.

ALTERATION—LEVEL 2

2018 INTERNATIONAL EXISTING BURONG CODE® n

NIERNATIONAL CODE COUNCIL

43

CHAPTER T
ALTERATIONS—LEVEL 1

SECTION 701
GENERAL

SECTION 702
BUILDING ELEMENTS AND MATERIALS

2018 INTERNATIONAL EXISTING BURLD

NIERNATIONAL CODE COUNCIL

44
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ALTERATIONS—LEVEL 1

IBC 2015, Sec. 1511- Jruim o .
Reroofing -

2
NIERNATIONAL CODE COUNCIL

2018 INTERNATIONAL EXISTING BULOING CODE®

INTERNATIONAL CODES

IECC

A Momeer of the international Code Famidy

INTERNATIONAL
ENERGY CONSERVATION CODE"

NTERNATIONAL CODE COUNCIC

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

46

Clemson University
Construction Science and Management
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Roof requirements:
e R-value

IECC

e Roof reflectivity
e Air retarder

INTERNATIONAL
ENERGY CONSERVATION CODE

47
[ ] [ ]
IECC 2018, Fig. C301.1-Climate zones
Fig. R301.1 (residential climate zones) is similar
gk Dry (B) ok Moist (A) b
Marine (C)

Warm-Humid
Below White Line

Bethel ; Northwest Arctic

Dellingham Southeast Fairbanks

Fairbanks N. Star ~ Wade Hampton

Nore stope Yooy Puerto Rico, 1

and the Virgin Islands
48
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OMMERCIAL ENERGY EFFICIENCY

TABLE C402.1.3
OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD*'

CLIMATE ZONE I 1 2 3 4 EXCEPT MARINE | 5 AND MARINE 4 I [3 7 ]
| 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

Insulation entirely

. N ) R-20ci R-25c1 R-25¢i R-25¢i R-25¢ci R-25a R-30c1 R-30ci R-30ci R-30ci R-30ci R-30ci R-35¢c1 R-35ci R-35ci R-35ci
above roof deck

R-19+ R-19+ R-19+ R-19+ R-19+ R-19+ R-19+ R-19+ R-19+ R-19+
R-11LS | R-11LS | R11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS

R-30+ R-30+ R-30+ R-30 +
R-11LS | R-11LS | R-11LS | R-11LS

Metal buildings®

R-49

R-49 R-49

2

Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-49

"l 0
R R R | R7S
L

O

® ¥
R75a | R7%i | RS
i . + . e | Rt R ar
Woodiramed d |y 3 gt o | k-3 Bt or | R-3 B or | -3 B or | -3 B o | -3 o cr | e Bt or | e Bt cr
. v R R R R R R ®

+3002 NOLVAY

ADNFINA43 AOHING TVIDMINAOD

8 NTERNATIONAL ENERGY CONSERVATION CODE® )

NIERNATIONAL CODE COUNCIC

49
Roofing-specific adaptation of Table C402.1.3
International Energy Conservation Code, 2018 Edition
Opaque Thermal Envelope Assembly Requirements
. Roof assembly configuration
Climate - - — - -
zone 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

8 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)
50
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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-10 ci

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

51

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]

52
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e’l’l\s Solar Reflectance:
| the froction of salor Thermal Emittance:
energy that is the relative obility of
reflected by the roof the roof surface to
radiate obsorbed heot

/nme heot is absorbed by the roof
and transferred 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.

54
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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

55
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)
56
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Building Codes in Roofing

International Plumbing Code, 2018 Edition

2/{0/1,8

INTERNATIONAL CODES

* Applicable to all plumbing

IP systems, except those
applicable to IRC 2018

A Member of the Internationsl Code Family

* Roofing-related
requirements:
* Ch. 11-Storm drainage

INTERNATIONAL
PLUMBING CODE"

NTERNATIONAL CODE COUNCIC

57

SECTION 1502
-I ROOF DRAINAGE

[P] 1502.1 General. Design and installation of roof drainage
systems shall comply with Section 1502 of this code and Sec-
tions 1106 and 1108, as applicable, of the International
Plumbing Code.

[P] 1502.2 Secondary (emergency overflow) drains 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 and siz-

%‘secondary emergency overflow drains, leaders and
conductors shall comply with Sections 1106 and 1108, as
applicable, of the International Plumbing Code.

From IBC 2018

1502.3 Scuppers. Where scuppers are used for secondary
(emergency overflow) roof drainage, the quantity, size, loca-
tion and inlet 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 through the primary sys-
tem shall not be considered when locating and sizing scup-

pers.

1502.4 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.

MIEKNALIUNAL LUUE LUUNLIL
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CHAPTER 11
STORM DRAINAGE

SECTION 1105
ROOF DRAINS

1105.1 General. Roof drains shall be installed in accordance
with the manufacturer’s instructions. The inside opening for
the roof drain shall not be obstructed by the roofing mem-
brane material.

1105.2 Roof drain flow rate. The published roof drain flow
rate, based on the head of water above the roof drain, shall be
used to size the storm drainage system in accordance with
Section 1106. The flow rate used for sizing the storm drain-
age piping shall be based on the maximum anticipated pond-
g at the roof drain.

SECTION 1106
SIZE OF CONDUCTORS, LEADERS
AND STORM DRAINS

1106.1 General. The size of the vertical conductors and lead-
ers. building storm drains. building storm sewers and any
horizontal branches of such drains or sewers shall be based
on the 100-year hourly rainfall rate indicated in Figure 1106.1
or on other rainfall rates determined from approved local
weather data.

International Fire Code, 2018 Edition

Applicability:

» Structures, facilities and
conditions

* Existing conditions and
operations

INTERNATIONAL
FIRE CODE"

BN TERNATIONAL CODE COUNCIC

60
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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

61

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

62
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Alternative materials, design and
methods of construction and equipment

e |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

63
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Getting the I-codes

www.iccsafe.org

IBC

INTERNATIONAL
BUILDING
CODE'

2021 International Building Code®

Digital Codes Premium Subscription

Online access to content with search and collaboration tools. Learn More

@ Billed Monthly () Billed Annually (Save 17%)

0 ° © Hover to view multiple license discounts to Total Price
collaborate and save with Premium for Teams. $1 0.60

Members Sign in to reveal discounted price

Enterprise pricing available. Please inquire via enterprisesales@iccsafe.org

Print and Other Digital Formats

(104 FORMAT PRICE MEMBER PRICE MEMBER SAVINGS

0 SoftCover $156.00 @ $117.00 @ $39.00

Item #: 3000521

Loose Leaf $178.00 @ $134.00 @ $44.00

Item #: 3000121
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ROOFING | ‘

ALLIANCE gy

THE FOUNDATION OF NRCA
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Questions?

Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association

10255 West Higgins Road, 600
N R< A Rosemont, lllinois 60018-5607
A

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

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com
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