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Review of roofing-related changes in the 2018 I-codes
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The 2018 I-codes: Roofing-related changes

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

Rosemont, lllinois

Link to presentation

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 Code enforcement occurs at the time of installation
and occupancy/use

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 8th 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
IBC [IRC [IFC
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(L/ 'PCIPMc

nnnnnnnnn

International Roofing Expo
New Orleans, LA



2021 I-codes: Roofing-related changes February 1-3, 2022

2021 1BC

BC

BUILDING

CODE

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

Link to access GT-1
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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)
e | Eoonrs o
m <95 | 100 | 105 | 110 | 116 | 120 | 130 | 140 | 150 | <95 | 100 | 105 | 110 | 116 | 120 | 130 | 140 | 150
13 a2l 2222|126 ]20]24]2]13[1s|18]20]23]27[32]37
20 2222 2w 2]s|[2z]is[17]w[2]24]29]34]39
AST™M 30 222w s|1r|2a]2s5]30|]|17]19|22]24]|27[32]37]42
DI863 (No. 7 |
orNo. 67) 50 il uwlw|s[al2ss|ss[r]iw]22]28[3[36[a]s
100 1416|1920 [ 24|27 [ 32|37 [ 42|21 |24 | 26| 20 [32 35| 41|47 %3
150 1719|2225 [27]30] 36|41 46|23 [26[20([32]35]38[44(350]56
| 15 2222 (2f2]n2]s{w|2]2[2[B]1s]17|22]26]30
1
20 222|222l |a|2]2[2]15|17|19(28]|28]32
ASTM 30 2272 2222422417 |[21]26]3]3s
DIS63 _ —
(No. 6) 50 |26 20(24 281215171922 (24]|29]34]39
t
100 121214 16|19]21|26]30]|35]16]18|21]|24]26[20](34]39]as
+ .
150 12|17 | 19|22]24 29|34 ]|39]18]|21[23]|26]290[32[37]43]04s
For SI: 1 inch= 254 mm: m's
a. Interpolation shall be pe mean roof height and parapet height
b. Basic design wind speed. wind exposure shall be det ed mn accordance with Section 1609
¢. Where the minimum required parapet height is indicated to be 2 inches (51 mm). a gravel stop shall be permitted 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 8 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 photovoltaic (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 IIT 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 ]
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.

WD

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 1o 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, |-
5.2.9. 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 cublc feet per minute [

(236 L/s) per 1,000 square feet (93 [

) of ceiling. I

5.3.The air shall be supplied from ductwork |
providing supply air to the occupiable space
when the conditioning system Is operating,

Alternatively, the air shall be supplied by a |

TXT

supply when the conditioning system is [
operating. Where preformed insulation board is  J:
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. I

Exceptions:

1. Section 1202.3 does not apply to special use struc-
tures or enclosures such as swimming pool
enclosures, data processing centers, hospitals or
art galleries I
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.

21

2021 IRC

IRC

INTERNATIONAL
RESIDENTIAL CODE

'or One- anc

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 townhouses 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:

o

Live/work units located in townhouses and
complying with the requirements of Section 508.5
of the International Building Code.
Owner-occupied [lodging houses with five or
fewer guestrooms.

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

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

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

23
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CHAPTER 9

ROOF ASSEMBLIES

SECTION R901
GENERAL

SECTION R903
WEATHER PROTECTION

R903 | General. Roof dex

s inchude 3
mbutible e

shingles and shakes ire
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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, listed 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 label 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 REQUIRED IN ACCORDANCE
ACCORDANCE WITH FIGURE R301.2.1.1 WITH FIGURE R301.2.1.1 I
ASTM D226 Type Lor I |
N ASTM D226 Type 11
Asphalt shingles R905.2 | ASTM D48696 Type I, I, Il or IV ASTM D4869 Type 111 or Type IV 1
ASTM D6757
ASTM D226 Type Il
Clay and concrete tile R905.3 | ASTM D2626 Type I ASTM D226 Type II |
ASTM D6380 Class M mineral-surfaced roll roofing
, ASTM D226 Type L or 11 | ASTM D226 Type II
Metal roof shingles R905.4 . 4 = <
ASTM D4869 Type 1. 11, Il or IV ASTM D4869 Type I1I or Type IV
[ [ ASTM D226 Type T or 11 | ASTM D226 Type 11
Mineral-surfaced roll roofing | R905.5 - ’ _‘_IH ot 1Y
ASTM D4869 Type I, 11, Il or IV ASTM D4869 Type III or Type IV
_ | ASTM D226 Type [ASTM D226 Type II
Slate and slate-type shingles R905.6 - ] ) - -
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 _ ) - 3
ASTM D4869 Type 1. I1. IIT or IV ASTM D4869 Type III or Type IV
[ | ASTM D226 Type I or 11 | ASTM D226 Type II
Wood shakes R905.8 y > Lypelor ’ ) > LY
ASTM D4869 Type I, I, T or IV ASTM D4869 Type III or Type IV
f f 1 —
ASTM D226 Type II
Metal panels R905.10 | Manufacturer’s instructions - ' ,\IM -
ASTM D4869 Type III or Type IV
| ["ASTM D4869 Type N . N
Photovoltaic shingles R905.16 \ ‘]M bi _‘ Rypel. 1L Ml ASTM D4869 Type III or Type IV 1
) ASTM D6757
Continued...
27
Wind Desigr Required /
Special Wind Region (
110(49) f/ /l“ﬁll
—~{ !
f /
( 115(51)
\
N
N 115(51)
h
b
¢
1S0(87]
= we, N 130 mph
— | 1soien) and greater
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FIGURE 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 A DorF
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
24" 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

LW DESOND SPEED. [ MAMMBISTANOSPEE0. ™| 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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2021 1ECC

ENERGY CONSE#VAT\ON

37
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2021 IECC — Climate zone map

Zone OA Extremely Hot Humid
Zone 0B Extremely Hot Dry
B Zone 1A Very Hot Humid

Il Zone 1B Very Hot Dry
B Zone 2A Hot Humid
B Zone 28 Hot Dry

Zome 48 Mixed Dry
Zome AC Mixed Marine
Zorwe 8A Cool Humid

Il Zone 58 Cool Dry
Wl Zone 5C Cool Marine
B Zone 8A Cold Humid

Zone 88 Cold Dry

||
1l Zone 3B Warm Dry B Zone 7 Very Cold
W Zone 8 Subarctic/Arstic
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Zone 0A Extremely Mot Humid
Zone 0B Extremely Hot Dry
B Zone 1A Very Hot Humid
Il zons 1B Very Hot Dry
B Zone 24 Mot Humia
B Zone 28 Mot Dry

Zone 48 Mixed Dry
Zone 4C Mixed Marine
Zone 8A Cool Mumid
Wl zone 58 Cool Dry
B Zone 5C Cool Marine
B Zone 6A Cold Humid
B Zzone 68 Cold Dry
B Zone 7 Very Cold
B zone 8 Subarctic/Arctic
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SEMERAL REGUREMENTS
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2021 I-codes: Roofing-related changes
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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
Comphance option requires compliance with
Sections C402 through C406 and Section C408.
Dwelling umits and sleeping umts m Group R-2
buildings without systems serving multiple units
shall be deemed to be in comphance with this
chapter, provided that they comply with Section
R406

2. Total Bulding Performance. The Total Bulding
Performance option requires compliance with

10 parcent o mors of the o

SECTION C4a2
Jomc enveLOPE REGUIREMENTS

Exceptio

Section C407

with Chapter 5

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

Additions, alterations, repairs and
changes of occupancy to existing buildings complymg
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2021 IECC Commercial — U-factor Approach

CoumERCIAL ENERGY EPFCENCY

1 Thew et donet

s foot (107 Wi of Boce sres o space
etinin e e

€111 Grrenheo

Facepn

== C402.1.4.1 Roof/ceiling assembly. The maximum
~| roof/ceiling assembly U-factor shall not exceed that
temme| Specified n Table C402.1.4 based on construction
.| 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
dramn or scupper.

AL CODE COUNCIL

61 INTERRATIONAL ENERGY CONMRVATION COOL™
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2021 I-codes: Roofing-related changes February 1-3, 2022

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*

A 1 4 EXCEPT MARII AND MARINE 4 7
CLIMATE ZONE 0 AND 2 3 [ 4EXCEPT MARINE | 6 AND MARINE 4 | 5 }

8

Roofs
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Insulation entircly | p ro00 | Raasci | Re2Sci | R-2Sci | Re2Sci | Re2Sci | R-30ci | R-30ci | R-30ci | Re30ci | Re30ci | Re30ci | Re3Sci | Re3Sci | RedSei | RedSci
above roof deck

. . R-25+ | R-25+

Metal buildingss | 19+ | Re19+ [ Re19+ | Reto+ | Reto+ | Reto+ | Re19+ [ R19+ | Re19+ | Rel9+ | RS+ | R30+ | R0+ | R3o+ | Ro2fT | R2ET

: " | R-11LS | R11LS | RIILS | R-1ILS | R-11LS | RAIILS | R-IILS | R-I1LS [ R-LILS | R-1ILS | RI1LS [ RIILS | R-ILS [R-11LS | porn' e | moy s

Attic and other R38 | R-38 | R38 | R38 | R-38 | R38 | R49 | R-49 | R40 | R49 | R49 | R49 | R60 | R-60 | R-60 | R-60
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2021 IECC Commercia

| — 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’buW
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.

_n;":,J “_.average thickness...”

—

s e wmderid of o sebllowr daching
e sl

Mass foors” whem wond 33 1 ey

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 Staks as grade. The
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e 130 oA (1900 L
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ICC 2021 Commercial — Roof Reflectivity
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IECC 2021 Commercial — Air Retarders
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IECC 2021 Commercial-- Reroofing
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SECTION C543
ALTERATIONS
[ T R T ——

C503.2.1 Roof replacement. Roof replacements shall
comply with Section C402.1.3, C402.1.4, C402.1.5 or
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
replacement.

roof

S WTURNATIONAL ENERGY CONSRVATION COCE®
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2021 I-codes: Roofing-related changes

February 1-3, 2022

IECC 2021 Residential -- Application

CHAPTER 4 [RE]
RESIDENTIAL ENERGY EFFICIENCY

R401.2 Application. Residential buildings shall comply
with Section R401.2.5 and either Sections R401.2.1.
R401.2.2, R401.2.3 or R401.2.4.

Exception: Additions, alterations, repairs and changes of
occupancy fto existing buildings complying with
Chapter 5

R401.2.1 Prescriptive Compliance Option. The
Prescriptive Compliance Option requires compliance
with Sections R401 through R404.

R401.2.2 Total Building Performance Option. The
Total Building Performance Option requires compliance
with Section R405.

R401.2.3 Energy Rating Index Option. The Energy
Rating Index (ERI) Option requires compliance with
Section R406.
R401.2.4 Tropical Climate Region Option. The Tropi-
cal Climate Region Option requires compliance with
Section R407.
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IECC 2021 Residential -- Attics
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2021 I-codes: Roofing-related changes February 1-3, 2022

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

53

2021 IEBC

IEBC _

EXISTING BUILDING

D
inud

a
f
.
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IEBC 2021 -- Reroofing

CHAPTER 7
ALTERATIONS—LEVEL 1

55
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2021 I-codes: Roofing-related changes February 1-3, 2022

ALTERATIONS—LEVEL 1

C+([BS] 706.3 Additional requirements for reroof permits.
I The 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 mvs). 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 WTERNATIONAL 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 BURDING CODE®

NIERNATIONAL CODE COUNCIL

58
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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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3174 shall be 1 in accor
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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 eq
on roofs and used for the care and maintenance of ve gel

stored
tion

on roofs shall be stored in accordance with Section 313.

SECTION 317
LANDSCAPED ROOFS

317.1 General. Landscaped roofs shall be installed and
maintained in accordance with Sections 317.2 through 317.5
and Sections 1505 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 listed Class A roofl assembly tested in accor-
dance with ASTM EI108 or UL 790 shall be provided
between adjacent landscaped roof areas

317.3 Rooftop and For all
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3194 Fire protection. Fise protection shall be peovided i

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 roofiop equipment including, but not limited to, mechani-

Sections 319 4.1 2 319.4.2
mul-.-m— cosking
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Vegetative Roofs
IFC 2021, Section 317-Landscaped Roofs
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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 | | o mis=
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 th

ECTION 1104
CONDUCTORS AND CONNECTIONS
1eL1 P e ed

2021 INTERNATIONAL PLUMBING CODE"

NIERNATIONAL CODE COUNCIL s
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SIZE OF CONDUCTORS.
LEADERS AND STORM DRAINS

1106.2 Size of storm drain piping. Vertical and horizontal | =7
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 | 7=
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 1106.5 Parapet wall scuppers. Where scuppers ame woed for

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 NTERNATIONAL PLUMBING CODE"
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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
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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
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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