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Review of roofing-related changes in the 2018 I-codes

/\ International Roofing Expo

February 6-8, 2018
EXPO New Orleans, LA

The 2018 I-codes: Roofing-related changes

Mark S. Graham
N RCA Vice President, Technical Services
National Roofing Contractors Association

Rosemont, lllinois

Some background

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

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

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

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

e The code can also provide a basis for construction
claims-related litigation
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Code development process
The 2021 I-codes are the 8" edition

The 2021 I-codes present the code as originally published
in 2000, with changes reflected in the 2003 through 2018
editions and further changes approved by the ICC Code
Development Process through 2020. A new edition is
promulgated every three years.

2018 Group A: IBC Building Fire, Building General and Plumbing Committees
2019 Group B: IBC Structural, IECC-Commercial, IECC-Residential Committees

2021 I-codes

International Roofing Expo
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2021 1BC

BC

UILDING
ODE

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

TION 1501
GENERAL

Revision bars indicate
changes from the previous
edition
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Edge metal testing

Changes in IBC 2021, Section 1504-Performance Requirements

1504.6 Edge systems for low-slope roofs. Metal edge
systems. except gutters and counterflashing. installed on
built-up, modified bitumen and single-ply roof systems
having a slope less than 2 units vertical in 12 units horizontal
(2:12) shall be designed and installed for wind /oads in
accordance with Chapter 16 and tested for resistance in
accordance with Test Methods RE-1. RE-2 and RE-3 of
ANSI/SPRI ES-1. except basic design wind speed. V. shall
be determined from Figures 1609.3(1) through 1609.3(12) as
applicable.

Gutter testing

Changes in IBC 2021, Section 1504-Performance Requirements

1504.6 Edge systems for low-slope roofs. Metal edge
systems. except gutters and counterflashing, installed on
built-up. modified bitumen and single-ply roof systems
having a slope less than 2 units vertical in 12 units horizontal
(2:12) shall be designed and installed for wind /oads in
accordance with Chapter 16 and tested for resistance in
accordance with Test Methods RE-1. RE-2 and RE-3 of
ANSI/SPRI ES-1. except basic design wind speed. V. shall
be determined from Figures 1609.3(1) through 1609.3(12) as
applicable.

1504.6.1 Gutter securement for low-slope roofs.
Gutters that are used to secure the perimeter edge of the
roof membrane on low-slope (less than 2:12 slope) built-
up. modified bitumen. and single-ply roofs. shall be
designed, constructed and installed to resist wind loads in
accordance with Section 1609 and shall be tested in accor-
dance with Test Methods G-1 and G-2 of SPRI GT-1.

10
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ANSI/SPRI GT-1

ANSUSPRI GT-1
Test Standard for Gutter Systems

L]

Table of Contents

—— Gutter
Assembly

F

Channel Fixture

Gutter Assernbly/

Figure 2. Test Set-up for SPRI Test G-1 Figure 3. Test Set-up for SPRI Test G-2
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Aggregate surfacing

Changes in IBC 2021, Section 1504-Performance Requirements

1504.9 Wind resistance of aggregate-surfaced roofs. Para-
pets shall be provided for aggregate surfaced roofs and shall
comply with Table 1504.9.

TABLE 1504.9
REQUIRED PARAPET HEIGHT (INCHES) FOR AGGREGATE SURFACED ROOFS* "
MEAN WIND EXPOSURE AND BASIC DESIGN WIND SPEED (MPH) |
AGGREGATE | ROOK, Exponure B Eporire G- ‘
L] 595 100 | 105 | 110 | 115 | 120 | 130 | 140 | 150 <95 | 100 | 105 | 110 | 116 | 120 | 130 | 140 | 150
15 22222 wfw|2of2af2]3]1s|18|20[283]27]32]xn
20 a2 222|822 12]15[17[19][22]24]20]34]39
AST™ 30 2 2 2 13 | 15 17|21 | 25|30 | 14|17 |19 | 22|24 |27 | 32| 37| 42
DI1863 (No.7 - . .
or No. 67) 50 12|12 14 16| 18|21 | 25|30 |35 (17|19 22|25|28 |30 36|41 |47
100 16| 19|21 [ 24|27 [ 32|37 [42 |21 |24 | 26| 293235414733
150 1719 22]25[27 |30 36|41 |46 |23 |26 (2932|3538 44][50] 56|
' [ (2222w e|s|[8]2]2]2]|B|15]17|2]%]0]
1 —1 }
20 2 2 2 2 P AR E 2 1211517 |19] 23 32
ASTM 30 22222 n2]w|20]24f2|2]af[07]ro]|21]26]31]3s
DI863 e S M —
(No. 6) 50 2121212141620 (24|28 [12]15|17] 192224293439
| | |
100 121214161921 |26]30]|35]|16|18[21]|24]|26/[29(34]39]45
| |
150 121417192224 ]290|34 39|18 |21 |23 [26]29]|3237[43]48
For SI: 1 inch = 25.4 mm: 04.8 mm: | mile per hour = 0.447 s
a. Interpolation shall be pe: mean roof height and parapet height
b. Basic design wind speed. wind exposure shall be det ed 1 accordance with Section 1609
¢. Where the minimum required parapet height is indicated to be 2 inches (31 mm). a gravel stop shall be penmitted and shall extend not less than 2 inches (51
mam) from the roof surface a t less than the height of the aggregate
d. For Exposure D. add § inches (203 mm) to the parapet height required for Exposure C and the parapet height shall not be less than 12 inches (305 mm)

12
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Rooftop PV - Fire resistance

Changes in IBC 2021, Section 1505-Fire Classification

|[BF] 1505.8 Building-integrated photovoltaic (BIPV)
products. BIPV products installed as the roof covering shall I
be tested. listed and labeled for fire classification in accor-
dance with Section 1505.1.

[BF] 1505.9 Rooftop mounted photovoltaic (PV) panel
systems. Rooftop mounted photevoltaic (PV) panel systems I
shall be tested, /isted and identified with a fire classification

in accordance with UL 2703. Listed systems shall be
installed in accordance with the manufacturer’s installation
instructions and their listing. The fire classification shall
comply with Table 1505.1 based on the type of construction
of the building.

1507.16.6 Material standards. Photovoltaic shingles
shall be listed and labeled in accordance with UL 7103 or
with both UL 61730-1 and UL 61730-2.

13

Single-ply membrane roof systems

] 1507.12 Single-ply roofing. The installation of single-ply
roofing shall comply with the provisions of this section.

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

1507.12.2 Material standards. Single-ply roof coverings
shall comply with the material standards in Table
1507.12.2.

TABLE 1507.12.2
SINGLE-PLY ROOFING MATERIAL STANDARDS

MATERIAL
STANDARD

MATERIAL

Chlorosulfonated polyethylene (CSPE) or
polyisobutylene (PIB)

Ethylene propylene diene monomer (EPDM) | ASTM D4637
Ketone Ethylene Ester (KEE) ASTM D6754
Polyvinyl Chloride (PVC) or (PVC/KEE) ASTM D4434
Thermoplastic polyolefin (TPO) ASTM D6878

ASTM D5019

1507.12.3 Ballasted low-slope roofs. Ballasted low-
slope roofs (roof slope < 2:12) shall be installed in accor-
dance with this section and Section 1504.5. Stone used as
ballast shall comply with ASTM D448 or ASTM D7655.

14
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SPF roof systems

1507.13 Sprayed polyurethane foam roofing. The installa-
tion of sprayed polyurethane foam roofing shall comply with
the provisions of this section.

1507.13.1 Slope. Sprayed polyurethane foam roofs shall
have a design slope of not less than '/, unit vertical in 12
units horizontal (2-percent slope) for drainage.

1507.13.2 Material standards. Spray-applied polyure-
thane foam insulation shall comply with ASTM C1029
Type I or IV or ASTM D7425.

1507.13.3 Application. Foamed-in-place roof insulation
shall be installed in accordance with the manufacturer’s
instructions. A liquid-applied protective coating that
complies with Table 1507.13.3 shall be applied not less
than 2 hours nor more than 72 hours following the appli-
cation of the foam.

TABLE 1507.13.3
PROTECTIVE COATING MATERIAL STANDARDS

MATERIAL STANDARD
Acrylic coating ASTM D6083
Silicone coating ASTM D6694
Moisture-cured polyurethane coating ASTM DG6947

1507.13.4 Foam plastics. Foam plastic materials and
installation shall comply with Chapter 26.

15

Liquid-applied membrane roof systems

Changes in IBC 2021, Section 1507.14-Liquid-applied Roofing

1507.14 Liquid-applied roofing. The installation of liquid-
applied roofing shall comply with the provisions of this
section.

1507.14.1 Slope. Liquid-applied roofing shall have a
design slope of not less than '/, unit vertical in 12 units
horizontal (2-percent slope).

1507.14.2 Material standards. Liquid-applied roofing
shall comply with ASTM C836. ASTM C957 or ASTM |J
D3468.

16
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Roof coatings
Changes in IBC 2021, Section 1509-Roof Coatings (new)
SECTION 1509
ROOF COATINGS

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

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

TABLE 1509.2
ROOF COATING MATERIAL STANDARDS

MATERIAL STANDARD
Acrylic coating ASTM D6083
Asphaltic emulsion coating ASTM D1227
Asphalt coating ASTM D2823
Asphalt roof coating ASTM D4479
Aluminum-pigmented asphalt coating ASTM D2824
Silicone coating ASTM D6694
Moisture-cured polyurethane coating ASTM D6947
17
Reroofing
Changes in IBC 2021, Section 1512-Reroofing
1512.2 Roof replacement. Roof replacement shall include
the removal of all existing layers of roof assembly materials [J
down to the roof dectk.
18
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Reroofing

Changes to IBC 2021, Section 1512-Reroofing

1512.4 Reinstallation of materials. Existing slate. clay or
cement tile shall be permitted for reinstallation, except that
damaged. cracked or broken slate or tile shall not be rein-
stalled. Existing vent flashing, metal edgings. drain outlets.
collars and metal counterflashings shall not be reinstalled
where rusted. damaged or deteriorated. Existing ballast that
is damaged, cracked or broken shall not be reinstalled. Exist-
ing aggregate surfacing materials from built-up roofs shall

not be reinstalled.

19

Changes in IBC 2021, Section 1603-Construction Documents

Roof zones

CHAPTER 16
STRUCTURAL DESIGN

1603.1.4 Wind design data. The following information

related to wind /oads shall be shown. regardless of

whether wind /oads govemn the design of the lateral force-
resisting system of the structure:

1.

wrord

Basic design wind speed. V. miles per hour and
allowable stress design wind speed. V. as deter-
mined in accordance with Section 1609.3.1.

Risk category.

Wind exposure. Applicable wind direction if more
than one wind exposure is utilized.

Applicable intemal pressure coefficient.

Design wind pressures and their applicable zones
with dimensions to be used for exterior compo-
nent and cladding materials not specifically
designed by the registered design professional
responsible for the design of the structure. pounds
per square foot (kKN/m?).

PRy ——

L CODE COUNC L e e

20
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Attic ventilation

Changes in IBC 2021, Section 1203-Unvented Attics and Unvented Enclosed Rafter Spaces

5.2.7. The roof slope shall be greater than or
equal to 3 units vertical in 12 units
horizontal (3:12)

Where only air-permeable insulation
is used, it shall be installed directly
below the structural rool sheathing,
on top the attic floor, or on top of the
celling,

Where only air-permeable insulation
is used and is installed directly below
the structural roof sheathing, air shall
be supplied at a flow rate greater than
or equal to 50 cubic feet per minute
(23.6 L/s) per 1,000 square feet (93
mv’) of ceiling

@
~
=

[

5.3.The air shall be supplied from ductwork

providing supply air to the occupiable space
when the cond ing system is operating.
Alternatively, the air shall be supplied by a
supply when the conditioning system is
operaii Vhere preformed insulation board is
used as the air-impermeable insulation layer, it
shall be sealed at the perimeter of each individ-
ual sheet interior surface to form a continuous
layer.

Exceptions:

Section 1202.3 does not apply (o special use struc-
tures or enclosures such as swimming pool
enclosures, data processing centers, hospitals or
art galleries

Section 1202.3 does not apply to enclosures in
Climate Zones 5 through 8 that are humidified
beyond 35 percent during the three coldest
months.

TXT

21

2021 IRC

IRC

INTERNATIONAL

RESIDE

WCLUDES

N

TIAL CODE

22
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IRC’s applicability
When does IRC apply vs. IBC?

R101.2 Scope. The provisions of this code shall apply to the
construction, alreration, movement, enlargement, replace-
ment, repair, equipment, use and occupancy, location,
removal and demolition of detached one- and two-family
dwellings and rovwnhouses not more than three stories above
grade plane in height with a separate means of egress and
their accessory structures not more than three stories above
grade plane in height.

Exception: The following shall be permitted to be
constructed in accordance with this code where provided

[ | with an automatic spinkler system complying with
Section P2904:

1. Live/work units located in townhouses and
complying with the requirements of Section 508.5
of the International Building Code.

2. Owner-occupied [lodging houses with five or
fewer guestrooms.

3. A care facility with five or fewer persons receiv-
ing custodial care within a dwelling unit.

4. A care facility with five or fewer persons receiv-
ing medical care within a dwelling unit.

o

A care facility for five or fewer persons receiving
care that are within a single-family dwelling.

23

CHAPTER 9
ROOF ASSEMBLIES

SECTION R901
GENERAL

SECTION R903
WEATHER PROTECTION
R903 | General. Roof dev

shingles and shakes ire

Reo1 iekets and vaddie
e instalied on the ridge side of

International Roofing Expo
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Rooftop PV - Fire resistance

Changes in IRC 2021, Section R902-Fire Classification

R902.3 Building-integrated photovoltaic product. Build-
ing-integrated photovoltaic (BIPV) products installed as the
roof covering shall be tested, /isted and /abeled for fire clas-
sification in accordance with UL 7103. Class A, B or C
BIPV products shall be installed where the edge of the roof
is less than 3 feet (914 mm) from a /ot line.

R902.4 Rooftop-mounted photovoltaic panel systems.
Rooftop-mounted photovoltaic panel systems installed on or
above the roof covering shall be tested, /isted and identified

with a fire classification in accordance with UL 2703. Class |

A, B or C photovoltaic panel systems and modules shall be
installed in jurisdictions designated by law as requiring their
use or where the edge of the roof is less than 3 feet (914 mm)
from a /ot line.

R905.16.4 Material standards. Photovoltaic shingles

shall be listed and labeled in accordance with UL 7103 or
with both UL 61730-1 and UL 61730-2.

25

Steep-slope underlayment

R905.1.1 Underlayment. Underlayment for asphalt shin-
gles, clay and concrete tile, metal roof shingles, mineral-
surfaced roll roofing, slate and slate-type shingles, wood
shingles, wood shakes, metal roof panels and photovol-
taic shingles shall conform to the applicable standards
listed in this chapter. Underlayment materials required to
comply with ASTM D226, D1970, D4869 and D6757
shall bear a /abel indicating compliance to the standard
designation and, if applicable, type classification indi-
cated in Table R905.1.1(1). Underlayment shall be
applied in accordance with Table R905.1.1(2). Underlay-
ment shall be attached in accordance with Table
R905.1.1(3).

Continued...

Change in IRC 2021, Section R905-Requirements for Roof Coverings

Exceptions:

1.

As an alternative, self-adhering polymer-modi-
fied bitumen underlayment bearing a label
indicating compliance with ASTM D1970

As an alternative, a minimum 4-inch-wide (102
mm) strip of self-adhering polymer-modified
bitumen membrane bearing a Jabel indicating
compliance with ASTM D1970, installed in
accordance with the manufacturer’s installa-
tion instructions for the deck material, shall be
applied over all joints in the roof decking. An
approved underlayment complying with Table
R905.1.1(1) for the applicable roof covering
for areas where wind design is not required in
accordance with Figure R301.2.1.1 shall be
applied over the entire roof over the 4-inch-
wide (102 mm) membrane strips. Underlay-
ment shall be applied in accordance with Table
R905.1.1(2) using the application requirements
for areas where wind design is not required in
accordance with Figure R301.2.1.1. Underlay-
ment shall be attached in accordance with
Table R905.1.1(3).

26
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TABLE R905.1.1(1)
UNDERLAYMENT TYPES
AREAS WHERE WIND DESIGN IS
AREAS WHERE WIND DESIGN IS NOT REQUIRED IN
ROOF COVERING SECTION ACCORDANCE WITH FIGURE R301.2.1.1 REV?#‘:EFG‘[’J“R?C;;;F:.[;‘:NICE I
' [ |"ASTM D226 Type Tor 11 1
A ASTM D226 Type 11
Asphalt shingles R905.2 | ASTM D48696 Type L, IL I or IV ASTM D4869 Type I11 or Type IV 1
ASTM D6757
ASTM D226 Type Il
Clay and concrete tile R905.3 | ASTM D2626 Type I ASTM D226 Type Il |
ASTM D6380 Class M mineral-surfaced roll roofing
[ _ | ASTM D226 Type Lor Il ASTM D226 Type II
Metal roof shingles R905.4 = é : -
ASTM D4869 Type I, I Il or IV ASTM D4869 Type III or Type IV
' [ [ ASTM D226 Type T or 11 ASTM D226 Type II
Mineral-surfaced roll roofing | R905.5 - ’ _‘_IH o ) 1Y
ASTM D4869 Type I, I1, Il or IV ASTM D4869 Type III or Type IV
_ | TASTM D226 Type | ASTM D226 Type II
Slate and slate-type shingles R905.6 : 3 - : y 1
ASTM D4869 Type I, 11, Il or IV ASTM D4869 Type III or Type IV
: __ | ASTM D226 Type lor Il ASTM D226 Type II
Wood shingles R905.7 y - = -
ASTM D4869 Type 1. I1. III or IV ASTM D4869 Type III or Type IV
( ASTM D226 Type 1 or Il ASTM D226 Type II
Wood shakes R905.8 y > Lypelor : = > LY
ASTM D4869 Type I, 11, Il or IV ASTM D4869 Type III or Type IV
| { | : )
ASTM D226 Type II
Metal panels R905.10 | Manufacturer’s instructions - 3 ' ,\IN -
ASTM D4869 Type III or Type IV
T K T . 7
Photovoltaic shingles R905.16 \\‘]M ]”3(.! I Type L, 11, M I\ ASTM D4869 Type III or Type IV 1
’ ASTM D6757
Continued...

27

Wind Desig Required /

Special Wind Region e
) —
110(49) § /’W“‘
— / soopn

/

( 1551)
hY
N\

Nn5(51)

4140(63)

130 mph
and greater

1481

120(84]
RECLELTE

Other Locations Where Wind Design is Required

140183) Puerto Rico 150067) 16072)

N Guam . e
Virgin istands. =
American Samoa Puerto Rico
Hawsi

FIGU RE R301.2.1.1
REGIONS WHERE WIND DESIGN IS REQUIRED
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Clay and concrete tile

Changes in IRC 2021, Section R905.3-Clay and Concrete Tile

R905.3 Clay and concrete tile. The installation of clay and
concrete tile shall comply with the provisions of this section.

R905.3.1 Deck requirements. Concrete and clay tile
shall be installed only over solid sheathing.

Exception: Spaced lumber sheathing in accordance
with Section R803.1 shall be permitted in Seismic
Design Categories A, B and C.

29

Metal shingles

Changes in IRC 2021, Section R905.4-Metal Roof Shingles

R905.4.4.1 Wind resistance of metal roof shingles.
Metal roof shingles applied to a solid or closely fitted
deck shall be tested in accordance with ASTM D3161,
FM 4474, UL 580 or UL 1897. Metal roof shingles
tested in accordance with ASTM D3161 shall meet the
classification requirements of Table R905.4.4.1 for the
appropriate maximum basic wind speed and the metal
shingle packaging shall bear a /abe/to indicate compli-
ance with ASTM D3161 and the required
classification in Table R905.2.4.1.

30
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TABLE R905.4.4.1

CLASSIFICATION OF STEEP SLOPE METAL ROOF SHINGLES TESTED IN ACCORDANCE WITH ASTM D3161

MAXIMUM ULTIMATE DESIGN WIND SPEED, MAXIMUM BASIC WIND SPEED, ASTM D3161
V. FROM FIGURE R301.2(2) (mph) Va5 FROM TABLE R301.2.1.3 (mph) SHINGLE CLASSIFICATION
110 85 A DorF
116 90 ADorF
129 100 A DorF
142 110 F
155 120 F
168 130 F
181 140 F
194 150 F

31

Wood shingles and shakes

Changes in IRC 2021, Section R905.7-Wood Shingles and Section R905.8-Wood Shakes

TABLE R905.7.5(2)
NAIL REQUIREMENTS FOR
WOOD SHAKES AND WOOD SHINGLES

PRODUCT TYPE

NAIL TYPE, MINIMUM LENGTH
AND SHANK DIAMETER (inches)

Shakes

18" straight-split

5d box 1°/," x 0.080

18" and 24" handsplit and resawn

6d box 2" x 0.099

24" taper-split

5d box 1*/," x 0.080

18" and 24" tapersawn

6d box 2" x 0.099

Shingles
16” and 18" 3d box 1'/," x 0.076
247 4d box 1'/," x 0.076

32
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PV shingles — Wind resistance

speed.

Changes in IRC 2021, Section R905.16-Photvolotais Shingles

R905.16.6 Wind resistance. Photovoltaic shingles shall ||
comply with the classification requirements of Table
R905.16.6 for the appropriate maximum basic wind

TABLE R905.16.6
CLASSIFICATION OF PHOTOVOLTAIC SHINGLES

WA DS SPEED. [ MAMMBISTANOSPEE0. ™| o 100 s cLasscaTon
110 85 A DorF
116 90 A, DorF
129 100 A DorF
142 110 F
155 120 F
168 130 F
181 140 F
194 150 F

33

Unvented attics

Changes in IRC 2021, Section R806.5-Unvented Attics and Enclosed Rafter Spaces

34
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EENATIONAL RE SDENTIA

NIERNATIONAL CODE COUNCIL

SECTION Reo7
ATTIC ACCESS

NTERNATIONAL CODE COUNCIL
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2021 1ECC

ENERGY CONSE#VAT\ON

37
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2021 IECC — Climate zone map

Zone OA Extremely Hot Humid
Zone OB Extremely Hot Dry
B Zone 1A Very Hot Humid

[l Zone 1B Very Hot Dry
B Zone 2A Hot Humid
B Zone 28 Hot Dry

Zone 48 Mixed Dry
Zone AC Mixed Marine
Zone 8A Cool Humid
[] Zone 58 Cool Dry
Bl Zone 5C Cool Marine
B Zone 8A Cold Humid
B Zone 68 Cold Dry
B Zone 7 Very Cold
W zone 8 SubarcticiArctic

39

2021 IECC — Climate zone map

-

7

Zone OA Extremely Mot Humid
Zone OB Extremely Hot Dry
B Zone 1A Very Hot Humid
Wl Zone 18 Very Hot Dry
B Zone 24 Hot Humid
B Zone 28 Mot Dry
B Zone 34 Warm Humid
Il Zone 38 Warm Dry
B Zone 3C Warm Marine
Zone 4A Mixed Humid

Zonae 48 Mixed Dry
Zone AC Mixed Marine
Zone 8A Cool Humid
W zone 58 Cool Dry
Bl Zone 5C Cool Marine
Wl Zone 6A Cold Humid
Bl zone 88 Coid Dry
B Zone 7 Very Cold
Il Zone 8 Subarctic/Arctic
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SENERAL REGUREMENTS

TABLE C301 1—contimed
LIMATE ZOMES, MOISTUSE REGIMES. AND WARM HUMID DESIGNATIONS BY STATE. COUNTY AND TERRITORY"

[ 3 STATEN—
I WEST VIRGINIA 1 1
| 4 '

L} 4

|
...... i
= i1
'
i

2021 WTERNATIONAL ENERGY CONSERVATION CODE®

NIERNATIONAL CODE COUNCIL

UTAH

VERMONT WEST VIRGINIA
VIRGINIA

WASHINGTON

HIERNATIONAL CODE COUNGIL
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2021 IECC Commercial -- Application

CHAPTER 4 [CE]

ENERGY E ENCY

C401.2 Application. Commercial buildings shall comply
with Section C401.2.1 or C401.2.2

C401.2.1 International Energy Conservation Code.
Commercial buildings shall comply with one of the
following
1. Prescriptive Compliance. The Prescriptive
Compl e option | compl: e with
Sections C402 through C406 and Section C408
Dwelling units and sleeping units in Group R-2
buildings without systems serving multiple units
shall be deemed to be in compliance with this
chapter, provided that they comply with Section
R406

2. Total Building Performance. The Total Building

SECTION C402
Jomc enveLOPE REGUIREMENTS

Exception:

Performance option requires
Section C407.

with Chapter 5.

C401.2.2 ASHRAE 90.1. Commercial buildings shall [ = e mgwmmd wsbewe
comply with the requirements of ANSVASHRAE/IESNA [

90.1.

Additions, alterations, repairs and
changes of occupancy to existing buildings complying

compliance with

e w—
eeding Bt

st wwebone Sues Al compiy
08 11

md ipaces

CODE COUNCIL

Ulncirs s sl bt guin cotiionts (SHGC) of of 5o
foue aznce Thosw wih 2 sk designate of smen
3 Rk Som suy buatdg eavelog 2w laskige ten 34 B - & (107 W) we |

waf purtermad on e Susiding

ANATIONAL ENERGY CONSERVATION COTE™ car

FR T ciope »-ambae. compiviag wik a: acnon.
A L ™
ot

43

2021 IECC Commercial — U-factor Approach

CouMERCIAL ENURGY EPFCENCY

e

1 Thew et donet

e foot (107 W) of Boce ares o space

e o ——
moniaton thal be vt lors Sam thae spmcified

CAB2 13, Whews consty smsnduion is mctalled

Com1 11 Goventeo

Facepion

=+ C402.1.4.1 Roof/ceiling assembly. The maximum
~| roof/ceiling assembly U-factor shall not exceed that

temme| Specified in Table C402.1.4 based on construction
: s ] Materials used in the roof/ceiling assembly

C402.1.4.1.1 Tapered, above-deck insulation
based on thickness. Where used as a component of
a maximum roof/ceiling assembly U-factor calcula-
tion, the sloped roof insulation R-value contribution
to that calculation shall use the average thickness in
inches (mm) along with the material R-value-per-
mch (per-mm) solely for U-factor comphance as
prescribed in Section C402.1.4

C402.1.4.1.2  Suspended ceilings. Insulation
mstalled on suspended ceilings having removable
ceiling tiles shall not be considered part of the
assembly U-factor of the roof/ceiling construction.

C402.1.4.1.3 Joints staggered. Continuous insula-
tion board shall be installed in not less than two
layers, and the edge joints between each layer of
insulation shall be staggered. except where insula-
tion tapers to the roof deck at a gutter edge, roof
dram or scupper.

NATIONAL CODE COUNCIL [

o INTERRATIONAL ENERGT CONMRVATION COOF™
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2021 IECC Commercial — Tapered insulation

C402.2 Specific building thermal envelope insulation
requirements. Insulation in building thermal envelope |
opaque assemblies shall comply with Sections C402.2.1
through C402.2.7 and Table C402.1.3.

C402.2.1 Roof assembly. The minimum thermal resis-
tance (R-value) of the insulating material installed either
between the roof framing or continuously on the roof
assembly shall be as specified in Table C402.1.3, based
on construction materials used in the roof assembly. [ |

-

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

0 AND 1 2 [ 3 | 4EXCEPT MARINE | 5 AND MARINE 4 | 3 [ 7 8 (]
CLIMATE ZONE
l All other [ Group R | All other ] Group R l All other | Group R I All other 1 Group R | All other [ Group R 1 All other | Group R I All other 1 Group R | All other [ Group R
Roofs

Insulation entirely

R-20c1 R-25ci R-25ci R-25¢c1 R-25¢i R-25ci R-30ci R-30ci R-30ci R-30ci R-30ci R-30ci R-35ci R-35¢i R-35¢i R-35ci

R-25+ | R-25+
R-11+ | R-11+
R-11LS | R-11LS
R-38 R-38 R-38 R-38 R-49 R-40 R-49 R-49 R-49 R-49 R-60 R-60 R-60 R60 | A

above roof deck

R-19+ | R-19+ | R-19+ | R-19+ | Re19+ | R-19+ | R.19+ | R-19+ | R-19+ | R-19+ | R-25+ | R-30+ | R-30+ | R-30+
R-11LS | R-11LS | RIILS |R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11 LS | R-11LS | R-11LS

Metal buildings®

=
%

Attic and other

R-38

>
2 RAS+ | ReA3 ¢ | RIS+ | RIS+ | ReD3 s A5 +
2 Rsa | Rsa | R7sa | R7sa | RS a Rz,
o

° Ra3e | Reade | R13e [ R | RoO3
L] R-3fi | R-38ci | R-38ci | R38a | R-38a

1 o | oer20 | w20 [ o |k | ar®

Whead slain R M MR MR MR 2
below

x | R7 5 fox | R-10 for | R10 for | R
5 24 2

Heand sibst | below + | betows | veiows | betows

R | o3 fl it | ko | Ros ha | o3 1 | Res RS fal Ro3 ful a

dab | b | dab | e 1b | slab . Lt shab shb g

3

z

o

2

&

3

a

]

o

A

3

o 1 2
]

H ]
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2021 IECC Commercial — Tapered insulation

C402.2.1.1 Tapered, above-deck insulation based
on thickness. Where used as a component of a
roof/ceiling assembly R-value calculation, the sloped
roof insulation R-value toum’huW
shall use the average thickness T Ches (mm) along
with the material R-value-per-inch (per-mm) solely for
R-value compliance as prescribed in Section 402.1.3.

€402.2.1.2 Minimum thickness, lowest point. The
minimum thickness of above-deck roof insulation at its

lowest point. gutter edge. roof drain or scupper.

_H;";,.J “_.average thickness...”

I e

wilh e wmderid of o sebllowr dnching
e sl
Mass Boors” whem wond 33 1 ey

il relope of 4 buidng shall rovide sue of e
e

be not less than 1 inch (25 mm).

C402.2.1.3 Suspended ceilings. Insulation installed
on suspended ceilings having removable ceiling tiles
shall not be considered part of the minimum thermal
resistance (R-value) of roof insulation in roof/ceiling
construction.

€402.2.1.4 Joints staggered. Continuous insulation
board shall be installed in not less than two layers and
the edge joints between each layer of insulation shall
be staggered. except where insulation tapers to the roof
deck at a gutter edge, roof drain or scupper.

48224 Skaks o grade. The
amce (R-vaiua) of the tonlanen for wabesn

e 130 oA (1900 L
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ICC 2021 Commercial — Roof Reflectivity
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COMMERCIAL ENEROY EFFCENCT

€231 Aged vl sodar reflectance. Whess sm aged
ko reflectince regmred ¥y Sechon CH023 s aot s
= sccondance it Eguanes

(apuation +
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IECC 2021 Commercial — Air Retarders

commmcs o CoMMRCIAL ENRGT EFFCENCY
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IECC 2021 Commercial-- Reroofing

T mmomOs

[ ORTT PO p——
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[

e addoien, a3 comply Wil Sacnon 40215
)

Excrpion: The fobewsn
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CHA233 Buibding mechasical sysiesss phre.ogrigphen
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T T T e ot C503.2.1 Roof replacement. Roof replacements shall
g et ke s it v | cOmply with Section C402.1.3, C402.1.4, C402.1.5 or
Coazs Lighng power sot s v ieise | C407 where the existing roof assembly is part of the
! = building thermal envelope and contains insulation
entirely above the roof deck. In no case shall the R-value
of the roof msulation be reduced or the U-factor of the
roof assembly be increased as part of the roof
replacement.

esa S WTURRATIONAL NERGY CONSRVATION COCE®
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IECC 2021 Residential -- Application

CHAPTER 4 [RE]
RESIDENTIAL ENERGY EFFICIENCY

fre—
i e a4 praserts B s 8 58ons T Complarcs wE e wagy provanes Craper 4 comtars
e Py St o AT ko S 4 a4 s

e WG semae 4% TIOCE W FRTSTe KT 420 DR D 4 17 way 2

R401.2 Application. Residential buildings shall comply 3 fo beitng compivag wih s By Ry
with Section R401.2.5 and either Sections R401.2.1. .."“'..‘E".;":.:.’“::.:‘..lﬁﬂ‘.‘
abie R 408 ¢

R401.2.2, R401.2.3 or R401.2.4.
Exception: Additions, alrerations, repairs and changes of
occupancy fo existing buildings complying with
Chapter 5
R401.2.1 Prescriptive Compliance Option. The
Prescriptive Compliance Option requires compliance

v—«du:m-uhn—ﬁ‘
2 1he cornicom eqused by Sacoom 1431 1

: ) e e e s e
with Sections R401 through R404. ? o G50 o S, o e 8
e e e oo o it

R401.2.2 Total Building Performance Option. The e i o v
Total Building Performance Option requires compliance 1. T it ettt
: ; evaope 15 kg waag Pt

with Section R405. i
" " ! e et oyt Wi & P
R401.2.3 Energy Rating Index Option. The Energy e e o S e o b
: > ; 3 &) e . s i 1 e
Rating Index (ERI) Option requires compliance with St el folee "yofind enied s
Section R406. L — L

o B s b s
R401.2.4 Tropical Climate Region Option. The Tropi- | * Smroir oo
s 2 h . ; P 5 a4 ‘S il e Send 0
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U1 ITCARA TIORAL ENEAGT CORBERYATION CODE™
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IECC 2021 Residential -- Attics
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The new 2021 I-codes: Roofing-related changes

ICC is changing its development process for future editions
of the IECC to their standard development process.

53

2021 IEBC

IEBC _

EXISTING BUILDING

S
il

i
i
"
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IEBC 2021 -- Reroofing

CHAPTER 7
ALTERATIONS—LEVEL 1

55

NIERNATIONAL CODE COUNCIC
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ALTERATIONS—LEVEL 1

Ca([BS] 706.3 Additional requirements for reroof permits.
IThe requirements of this section shall apply to alteration
|work requiring reroof permits.

[BS] 706.3.1 Bracing for unreinforced masonry bear-
ing wall parapets. Where a permit is issued for reroofing
for more than 25 percent of the roof area of a building
assigned to Seismic Design Category D. E or F that has
parapets constructed of unreinforced masonry. the work
shall include installation of parapet bracing unless an
evaluation demonstrates compliance of such items.
Reduced seismic forces shall be permitted.

[BS] 706.3.2 Roof diaphragms resisting wind loads in
high-wind regions. Where roofing materials are removed
from more than 50 percent of the roof diaphragm or
section of a building located where the ultimate design
wind speed. V. determined in accordance with Figure
1609.3(1) of the International Building Code, is greater

58 mys). roof diaphragms. connections of ||
the roof diaplragm to roof framing members, and roof-to-
wall connections shall be evaluated for the wind loads
specified in the International Building Code. including
wind uplift. If the diaphragms and connections in their

Was 115 mph in
IEBC 2018

2021 NTERNATIONAL EXISTING BUILDING COOE®

NIERNATIONAL CODE COUNCIL!

57

ALTERATIONS—LEVEL 1

cwrent condition are not capable of resisting 75 percent
of those wind loads, they shall be replaced or strength-
ened in accordance with the loads specified in the
International Building Code.

Exception: Buildings that have been demonstrated to
comply with the wind load provisions in ASCE 7-88 or
later editions.

SECTION T08
ENERGY CONSERVATION

2021 NTERNATIONAL EXISTING BUROING CODE®

NIERNATIONAL CODE COUNCIL
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IFC

INTERNATIONAL
FIRE
CODE

—_— International Fire Code, 2021 Edition

{ * Ch. 2-Definitions (torch-applied roof
system)

¢ Sec. 303-Asphalt Kettle

* Sec. 317-Landscaped Roofs

* Sec. 905-Landscaped Roofs

* Sec. 3318-Safeguarding Roofing

Operations
59
CHAPTER TOPICS
Parts and Chapters Subjects

Part |I—Chapters 1 and 2 Administrative and definitions

Part Il—Chapters 3 and 4 General safety provisions

Part lll—Chapters 5 through 12 Building and equipment design features

Part lll—Chapters 13 through 19 Reserved for future use

Part IV—Chapters 20 through 40 Special occupancies and operations

Part IV—Chapters 41 through 49; 52 Reserved for future use

Part V—Chapters 50, 51 and 53 through 67 Hazardous materials

Part V—Chapters 68 through 79 Reserved for future use

Part VI—Chapter 80 Referenced standards

Part VIl—Appendices A through N Adoptable and informational appendices
60
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SECTION 317
LANDSCAPED ROOFS

317.1 General. Landscaped roofs shall be installed and
maintained in accordance with Sections 317.2 through 317.5
1S and 1507.16 of the International Building
Code.

317.2 Landscaped roof size. Landscaped roof areas shall
not exceed 156 quare feet (1450 m’) in size for any
single area with a maximum dimension of 125 feet (39 m) in
length or width. A minimum 6-foot-wide (1.8 m) clearance
consisting of a lisred Class A roof assembly tested in accor-
dance with ASTM EI108 or UL 790 shall be provided
between adjacent landscaped roof areas.

317.3 Rooftop structure and equipment clearance. For all
vegetative roofs abutting combustible vertical surfaces, a
Class A-rated roof system complying with ASTM E108 or
UL 790 shall be achieved for a minimum 6-foot-wide (1829
mm) continuous border placed around rooftop structures and
all rooftop equipment including, but not limited to, mecha

cal and machine rooms, penthouses, skylights, roof vents

solar panels, antenna supports and  building service
equipment,
3174 Vi shall be maintained in accor

dance with Sections .H? 4.1 and 317.4.2

317.4.1 lrrigation. Supplemental irrigation shall be
provided to maintain levels of hydration necessary to
keep green roof plants alive and to keep dry foliage to a
minimum.
317.4.2 Dead foliage. Excess biomass. such as over-
grown vegetation, leaves and other dead and decaying
material, shall be removed at regular intervals not less
than two times per year.
317.4.3 Maintenance plan. The fire code official is
authorized to require a maintenance plan for vegetation
placed on roofs due to the size of a landscaped roof, mate-
rials used or where a fire hazard exists to the building or
exposures due to the lack of maintenance.

317.5 Mai i Fueled equi

on roofs and used for the care and maintenance of vegel

on roofs shall be stored in accordance with Section 313.

stored
tion

vak rate of heat pelease m excreding 300 AW/’ a0 flux.
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SECTION 319
MOBILE FOOD PREPARATION VEHICLES
311 Gemeral. Mobile food preparation velsicies that xv
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Premins shall be required s et forh.
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Vegetative Roofs

IFC 2021, Section 317-Landscaped Roofs

61

4 At public emtances 1 the perimeser line of an
oprn mall bikhrg

At ot hocanioms s ecrssary so that the distance
o reach all oriioms of 2 femnt space dors st
P e
excred 200 foet (60 %0 e from 3 heme

conarethon

99514 Sexges restes than 1,000
= it Sl b iy e i et sk
pige sysiem with | d 7/, inch (38 men and 64
men) e connectom on eah e of the sage
Excrption: Where the buikling or sea s cqeipped

P
-ntu-—vhmu-ni be n
NFPA 13 or in scoondamce with
SUPA T4 fx o 1 e 1 e
5341 Hoe aned cabinet. The 1/, inch (8w
o commrctioms shall be equipped with sufTicens
g of 1 imch OF mem) hose o provide ﬁlr
rosection o the spe 22 Vone <omre o
with an nvlwb'wm«vb-ﬂ
lbm'nw-ﬂlll::)hmwmumi
89535 Undergrosad Unndergroand tu ik
i g gt wih 3L | kot e
o mumal e stanipge v
905,15 Helistogn sad -q..u Biidings with 3 roof
109 bultstop o Meliport sl be equipged with 3 Claw | cx
T standptpe system exsended to the rocf level on which
the haliztop o hebport b bcated i accordance with
Section 2007 5.

99537 Marinas and baatyards. Stancpipes in mowriass

FIRE PROTECTION AND LI SAFETY STSTEMS

In every eur passape. 3 the extrance from the
buikding

exit puszageay o othes e of 3
Exception: Wheer flocr areas adjacrst 10 28 e

all s b rqusre at thr evgras e (o the cur
passagenas 1o cabrr arean of the buabding
ered mall tasiklings, 384 10 e3ch exiestor

e at the periemetes line and

atjacent to rach catrance from an A passagee o

et corrades o the sl

Whaere the roof hus 2 slope less than § usiey vertical

in 12 wnis hortrostal (113 percrat shope). 3 howe

commection shall be located 10 serve the rood of 3 the
g of an tmerier exin siareay W

acorw w0 the rod provided (s accordane weh

Section 101112

Where the st resmote ption of 3 8o

Tl o sy s mere Sam 150 feet (15 720 o)

froem e commes thom of the mud femte portion of

ctal s suthorized 1o require that addiionl hase
comme i be gronidesd i appeored b atioars
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Vegetative Roofs

IFC 2021, Section 905.3.8-Landscaped Roofs
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IPC

PLUMBING

International Plumbing Code, 2021 Edition
* Roof drainage: Ch. 11-Storm Drainage

63

Vit ey e ST O ST O |
1102.6 Roof drains. Roof drains shall conform to ASME | |;op sl
Al12.3.1 or ASME A112.64. Roof drains, other than | |»>

siphonic roof drains, shall be tested and rated in accordance

with ASME A112.6.4 or ASPE/IAPMO Z1034

SECTION 1103
TRAPS

04.2 Floor draims. Hoor deains shall mot be cometed 1o 2

SECTION 1108
ROOF DRAINS

de of the trap and sh

ECTION 1104
(CONDUCTORS AND CONNECTIONS
s

1641 P

2021 INTERNATIONAL PLUMBING CODE"

NIERNATIONAL CODE COUNCIL Jes
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SECTION 1106
SIZE OF CONDUCTORS,
LEADERS AND STORM DRAINS
11061 Geseral The of the vei
lexders

any hor
barsed

1106.2 Size of storm drain piping. Vertical and horizontal
storm drain piping shall be sized based on the flow rate
through the roof drain. The flow rate, as calculated in accor

dance with Section 1106.2.1, shall be checked against the
roof drain manufacturer’s published flow rate for the specific
roof drain model and size to verify that the selected roof
drain will handle the anticipated flow. The flow rate in storm
drain piping shall not exceed that specified in Table 1106.2

1106.2.1 Rainfall rate conversion method. The rainfall
rate falling on a roof surface shall be converted to a gallon
per minute (L/m) flow rate in accordance with Equation

11-1
GPM =R x Ax0.0104 (Equation 11-1)
where

R = Rainfall intensity in inches (mm) per hour

A = Roof area in square feet (m?)

2071 TERNATIONAL PLUMBING CODE"

NIERNATIONAL CODE COUNCIL

STORM DRAMAGE

TABLE 11083
VERTICAL LEADER SIZNG

August 10-12, 2021

Professional Roofing
April 2021
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Be aware whether and, if so, when your state and local

jurisdictions will be adopting the 2021 |-codes
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ICC codes accessible online

codes.iccsafe.or

e

|-Codes Building Codes
T

Collections 2021
Commentaries

I-Codes

IBC

ICBO

‘

Publications

‘

Resources

Revision History

Significant Changes

AWC Standards

ICC Standards

2021 International Building Code

- Standards
AISC Standards IM C
APA Standards
APSP Standards

‘.\}‘W:mh Find Codes  Premium Features  Premium for Teams
amal

X - Search I-Cod

Premium exclusive fitle requires subscription to access content

2021 International Residential Code

2021 International Fire Code

IEBC _

Q

Unlock the Complete Set of Content & Features
with Premium Complete

[

2021 International Fuel Gas Code I-Codes.

The International Codes (I-Codes)
Geveloped by the Intemational Code
Council are a family of fiteen
coordinated, modem building safety
codes that nelp ensure the engineering of
safe, sustainable, affordable and resilient

IECC

Bundle and Save
2012 International Codes,
Designer Collection

AN
[\

[ 1))
INTERNATIONAL
CODE COUNCIE

structures.

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

states, the District of Columbia, and many

] other countries have adopted the I-Codes

at the state or jurisdictional level.

2signin

(%]
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Questions...
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Mark S. Graham

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

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

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