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Massachusetts Building Codes

Year

*urrent Adoption X -

2023 Provisions Governing the Conduct of Plumbing and
Gas Fitting Work Performed

Effective Date: Apr 30, 2021

2020 Massachusetts Energy Code, Amended from the
2018 International Energy Conservation Code

2018 IECC Amended

2015 International Swimming Pool and Spa Code (ISPSC)

2015 International Mechanical Code - Cover Update
(imMc)

2015 International Building Code (IBC)

cf
2023 Massachusetts Uniform State Plumbing Code
Effective Date: Dec 08, 2023
cf
2018 International Energy Conservation Code (IECC)
o 4
Ry 2015 International Residential Code (IRC)
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2015 International Existing Building Code (IEBC)
=y 9 9 (IEBC)
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2009 International Fuel Gas Code (IFGC)

Massachusetts

The Massachusetts
Building Code is
approved and
administered by the
Board of Building
Regulations and
Standards (BBRS),
consisting of eleven
members and is
staffed by the Office of
Public Safety and
Inspections. The Board
of Fire Prevention
Regulations (BFPR) is
a fourteen-member
board responsible for
promulgating a
comprehensive fire
safety code (527 CMR)

15 ROOF ASSEMBLIES AND
0P STRUL

g Code (1BC)
AND ROOFTOP STRU

Upgrace to Premium

CHAPTER 15 ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
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Purchasing the I-codes

2024 International Building Code®

Digital Codes Premium Subscription
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L)/  BUILDING CODE

New to the 2024 I-codes

* Single column text format

* Updated font styles

* QR codes identifying changes

* Streamlined lists

* Consistent grouping of related text
(e.g., tables follow parent sections)

* Shaded table headers and notes
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INTERNATIONAL

BUILDING CODE IBC 2024
* Ch. 15: Roof Assemblies and
Rooftop Structures

* Ch. 27: Electrical

* Ch. 13: Interior Environment
e Ch. 16: Structural Design

mmm

15_‘ ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

‘About this chapter: Chapter 15 provides minimum requirements for the design and construction of roof assemblies and rooftop structures. The

Code development reminder: Code change proposals to sections preceded by the designation [BF] or [P] will be considere:
committees meeting during the 2024 (Group A) Code Development Cycle. All other code change proposals will be considered by a
code development committee meeting during the 2025 (Group B) Code Development Cycle.

d by one of the code development

SECTION 1501—~GENERAL
1501.1 Scope. The provisions of this chapter shall govern the design, materials, construction and quality of roof assemblies, and
rooftop structures.

SECTION 1502—ROOF DRAINAGE
[P]1502.1 General. De: tion 1611
ofthi hapter 11 of

[P] 1502.2 Secondary (emergency overflow) dralns or scuppers. Where roof drains are required, secondary
(emergency 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 sizing of secondary emergency overflow drains, leaders and conductors shall comply with
Section 1611 of tis code and Chapter 11 o ode.

1502.3 Gutters. Gutters and leaders placed on the outside of buildings, other than Group R-3, private garages
and buildings of Type V construction, shall be of noncombustible material or not less than Schedule 40 plastic
pipe.

SECTION 1503—WEATHER PROTECTION
1503.1 General. Roof decks shall building or structure in
accordance with the provisions of this chapter. Roof coverings shall be designed in accordance with this code,
andinstalled in accordance with this code and the manufacturer’s approved instructions.
1503.2 Flashing. 3 lled in such soastop thewalland
roof through joints in copings, through moisture-permeable materials and at intersections with parapet walls
and other penetrations through the roof plane.
503.2.1 Locatlons. Flashing shall be installed at wall and roof intersections, at gutters, wherever there is a
change in roof slope or direction and around roof openings. Where flashing is of metal, the metal shall be
with a thickness of 432 mm) (No.

1503. be coped or covered 1502.3.1and 15033.2. Th f
the parapet wall shall provide positive drainage.

3.1 Fire-resis e by Section 705.12 shall be coped or covered with weather-
proof materials of a width not less than the thickness of the parapet wall such that the fire-resistance rating of the wall is not
decreased.

1503.3.2 Other parapet walls. Parapet walls meeting one of the exceptions in Section 705.12 shall be coped or covered with
of 2 width f the

% Deleted 1502.3-Scuppers

1503.4 Attic and rafter ventilation. Intake and exhaust vents for ventilation of attic and enclosed rafter assemblies shall be
provided in accordance with Section 1202.2 and the vent product manufacturer’s installation instructions.

Exception: Unvented attic and unvented enclosed rafter assemblies in accordance with Section 1202.3.
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES.

SECTION 1504 £

1504.1 Wind resistance of roofs. Roof decks and roof coverings shall be designed in accordance with Section
1504.

SpeeT—RSpn R pICKaEIE o
required classification in Table 1504.2.

Exception: Asphalt shingles not included in the scope of ASTM D7158 shall be tested and labeled in accor- |f ]

d h beara. D161

57d4co4)

and the required classification in Table 1504.2.

TABLE 1504.2— TESTEDIN WITHASTM D3161 OR D758
V,FROM ASTM DT158" ASTM D316Tor
FIGURES 1609.3(1)-(4) ORASCE7 (mph) | _SPEED, V.., FROM Table 1609.3.1 (mph) | CLASSIFICATION | UL7103 CLASSIFICATION
o B D.GorH ADorF
T £ D,GorH ADorF
i) 00 Gorl ADorF
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o
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a

s outsoe of these ssmptions.

1504.3 Wind reslstance of clay and concrete tile. Wind loads on clay and concrete tile roof coverings shall be in accordance with
Section 1609.6.

1504.3.1 Testing. tles shall 15043.11,15043.12and 1504313,
1504.3.1.1 Overturning reslstance. Concrete and clay roof tiles shall be tested to determine their resistance to overturning
dueto wind in accordance with Chapter 15 and either SBCCI SSTD 11 or ASTM C1568.
1504.3.1.2 Wind tunnel testing. Where concrete and clay roof tiles do not satisfy the limitations in Chapter 16 for rigidtile, a
wind tunnel test shall be used to determine the wind characteristics of the concrete or clay tile roof covering in accordance
with Chamer 15 and either SBCCI SSTD 11 or ASTM C1569.
15043, The lift coefficient for
dance mm SBCCISSTD 1107 ASTH CIST0.

lay tile shall be 0.2 or shall be determine

1504,
attached or adhered wind load pressures for
tion 1609.6.2.

1504.4.1 Other roof systems. Built-up, modified bitumen, fully adhered or mechanically attached single-ply roof systems, metal
panei rof ystnms apphedte 3 51 or cosely 1t deck and oher e of membrans roof coverings shall be tested in accor-
dance with FM 4474, UL 580 or UL 1897
1504.4.2 Structural metal panel roof systems. Where the metal roof panel functions as the roof deck and roof covering and it
provides both weather protection and support for loads, the structural metal panel roof system shall comply with this section.
Structural standing:seam metal panel roof systems shal be tosted in accordance with ASTM E1SS2 or Fit 4474. Structural

panel roof TH E1592, FM 4474 or UL 580.

and cladding in accor-

Exceptions:
1. Metal roofs constructed of cold-formed steel shall be permitted to be designed and tested in accordance with the
applicable eferenced sructuraldesgn standard n Secton 22041
2 Metal bepermited and

150443 gles. Metal Aawhdm y

1504.4.4 Slate shingles. Slate shingles shall be tested in accordance with ASTM D3161. Slate packaging shall bear a label indicat-
ing compliance with ASTM D3161 and the required classification in Table 1504.2.

] N TERNATION AL CODE COUNC L et :
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1504.5 Ballasted low-slope single-ply roof systems. Ballasted low-slope single-ply roof system coverings installed in accordance
with Section 1507.12 shall be designed in accordance with ANS/SPRI RP4.
1504, Edgo systoms for low-slope roofs. Hetal adge ystams, oxcep gutars and counterlashing, installed on buit.up, madified
roof hapter 16
et o e o danes it ethads RE-), A of ANSI/SPRI ES-1, except basic wind speed, U shall be
determined from Figures 1605. 3unnmugh 1609.3(4), 25 applicable.
1504.6.1 Gutt roofs. Gutters that are used to secure the perimeter edge of the roof membrane on
low-slope built-up, modified bitumen, ey single-ply roofs, shall be designed, constructed and installed to resist wind loads in

accordance with Section 1609 and shall be tested in accordance with Test Methods G-1 and G-2 of SPRI GT-1. _—

1504.7 Impact resistance. Roof coverings installed on low-slope roofs in accordance with Section 1507 shall resist impact damage
based on the results of tests conducted in accordance with ASTM D3746, ASTM D4272 or the *Resistance to Foot Traffic Test” in FM
410,

1504.8 Wind resistance of aggregate-surfaced roofs. Parapets shall be provided for aggregate surfaced roofs and shall comply
with Table 1504.8.Such parapets shall be rovkded on the paimeterofthe oof ot oll xteior sdes except whare an adjacent wall

for the parapet.
o ope o sechons e et sevstiont e i shall b on each roof 3
and at no point: by Table 1504.8.
d lled 15045,
TABLE 1504.8—MINIMUM REQUIRED PARAPET HEIGHT (INCHES) FOR AGGREGATE SURFACED ROOFS’
AGGREGATE | MEANROOF e
SIZE IIE(:’NT Exposure B Exposure ¢
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SECTION 1505—FIRE CLASSIFICATION
19¢] 15051 Genaral e lssfcation o roof assemblieshal b n sccordancewith Scton 1505 The i
ation of roof assemblies installed -omply with Table 15051 based on type of
construction of the building. Class 4, B and C roof assemblies and ool covringsrequied to be lsted by this
section shall be tested in accordance with ASTM E108 or UL 790. In addition, fire-retardont treated woodroof
coverings shall be tested in accordance with ASTM D2838.
Exception: Skylights and sioped glazing that comply with Chapter 24 or Section 2610.

— Deleted 1504.7-Physical
properties
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1504.5 Ballasted low-slope single-ply roof systems. Ballasted low-slope single-ply roof system coverings installed in accordance
with Section 1507.12 shall be designed in accordance with ANSI/SPRI RP-4.

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 on a low-slope roof shall be designed and installed for wind loads 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 wind speed, V, shall be
determined from Figures 1609.3(1)through 1609.3(4), 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 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 accordance with Test Methods G-1 and G-2 of SPRI GT-1.
1504.7 Impact resistance. Roof coverings installed on low-slope roofs in accordance with Section 1507 shall resist impact damage
based on the results of tests conducted in accordance with ASTM D3746, ASTM D4272 or the “Resistance to Foot Traffic Test” in FM
4470.

] | T = [ ]2]2]:|vjuj6lnjn] 2|b|sje|n|sja]n]la] [
R 2 B B B30 SV ST T 7 573 ISV ST v BT 7 ST T T

[BS] LOW-SLOPE. A roof slope less than 2 units vertical in 12 units horizontal (17-percent slope).

W [T |6 BB [T [0 %% 55655 w]9]%
T [z |u|u|e|B R BB T |a[®]®
m [z |e|u || [a| | e[E [T [s[a[w]=
R w [z |u|u s |n|n]| || w T E[a[n[a]=
(Ho.6) % [mlu|E|E|u (s ([ ][a[E|e[E [T [s[z[a]s][=]®
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w [mw e E|E (e e sz ]= s =75
Too ST T
ilﬂhmnﬂv
Dn
p
St ana o5 e PR e o e
& Tis10 orwhere K,

basic wind speed I Section 1603
. For xposure,

SECTION 1505—FIRE CLASSIFICATION
[BF] 1505.1 General. ire classifcation of roof assemblies shall be in accordance with Section 1505, The mini-
mum fire classification of roof assemblies installed on buildings shall comply with Table 1505.1 based on type of
construction of the building. Class A, B and C roof assemblies and roof coverings required to be listed by this
section shall be tested in accordance with ASTM E108 or UL 790. In addition, fire-retordant-treated woodroof
coverings shall be tested in accordance with ASTM D2898.
Excoption: Skylights and sloped glozing that comply with Chapter 24 or Section 2610.
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1504.5 Ballasted low-slope single-ply roof systems. Ballasted low-slope single-ply roof system coverings installed in accordance

with Section 1507.12 shall be designed in accordance with ANS/SPRI RP4.

1504.6 Edge systems for low-slope roofs. Metal edge systems, except gutters and counterflashing, installed on built-up, modified

bity d singl roof [ bed d loads i hapter 16

‘and tested for resistance in accordance with Test Methods RE-1, RE-2 and RE-3 of ANSI/SPRI ES-1, except basic wind speed, U, shall be
£ 0 21 theuoh 1600 241 licab

1504.8 Wind resistance of aggregate-surfaced roofs. Parapets shall be provided for aggregate surfaced roofs and shall comply
with Table 1504.8. Such parapets shall be provided on the perimeter of the roof at all exterior sides except where an adjacent wall
extends above the roof to a height at least equivalent to that required for the parapet. For roofs with differing surface elevations due
to slope or sections at different elevations, the minimum parapet height shall be determined based on each roof surface elevation,
and at no point shall the parapet height be less than that required by Table 1504.8.

Exception: Ballasted single-ply roof coverings shall be designed and installed in accordance with Section 1504.5.

TABLE 1504.8—MINIMUM REQUIRED PARAPET HEIGHT (INCHES) FOR AGGREGATE SURFACED ROOFS™* =**
), V(MPH)
nemeare | MUECEP" = ==
=95 [100 ] 105 | 110 [ 115 | 120 130 | 140 [ 150 | =95 [ 100 | 105 [ 110 | 115 [ 120 130 | 140 | 150
T (22|22 |n|n|6|n|n] |6 |E|B|n|B]a] 2]
RN EEEEE
AsTD1G w (22| E (s a|E[n]w|v|u]a|a|a7]2]7]=
(No.7or No.67) 50 R ||| |a[s]|3|3s|1m|w|[2][s]8]30]36]|4a]4
RO EEEE
ENEEEEEEEREEEEEEEEEE
T (2 [z|2|2|u|u|u|B|BE]: ]2 |B]E|0|n]En
m |2z |e|u|n|u|a|]|u]E|v|6[5][s]2
AstuD1863 W 22|22 |n|n|6|n|n] 2 [u|w]v|6[n]E][n]s
(No.6§) 50 BEEEREEEEEE I EEEE
R EEEE
W [n|u|v|e|n|w|s[w|w|ela]n]E|sm]w]|v]a]%
For Sl: 1inch =25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s.
a. Parapet height is measured vertically from the top surface of the coping down to the surface of the roof coveringin the field of the roof adjacent to the parapet and outbound of
any cant strip.
b. Interpolation shall be permitted for wind speed, mean roof height and parapet height. Extrapolation is not permitted.
c. Basicwind speed, V, and wind exposure shall be determined in accordance with Section 1609.
d. 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 mm) from the roof
surface and not less than the height of the aggregate.
e. The tabulated values apply only to conditions where the topographic factor (K,,) determined in accordance with Chapter 26 of ASCE 7 is 1.0 or where K_, is incorporated in the
basic wind speed in Section 1609.
f. 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).

@  oresce1

m
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES I

1504.5 Ballasted low-slope single-ply roof systems. Ballasted low:slope single-ply roof system coverings installed in accordance
with Section 1507.13 N PRIRP4.
1504.6 Edge sy: | fs. ige , except d , modified
b d singl p be designed hapter 16
and tested for resistance in accordance with Test Methods RE-1, RE-2 and RE-3 of ANSI/SPRI ES-1, except basic wind speed, V,shall be
determined from Figures 1609.3(1through 1609.3(4), as applicable.
504.6.1 Gutter securemnt for low.slope roofs. Gutters that are used to secure the perimeter edge of the roof membrane on
low-slope built-up, modified bitumen, and single-ply roofs, shall be designed, constructed and installed to resist wind loads in
d: ti 1and G-2 of SPRI GT-1.

1504.7 Impact reslstance. Roof coverings installed on low-slope roofs in accordance with Section 1507 shall resist impact damage
based on the results of tests conducted in accordance with ASTM D3746, ASTM D4272 or the “Resistance to Foot Traffic Test” in FM
4470,

1504.8 Wind resistance of aggregate-surfaced roofs. Parapets shall be provided for aggregate surfaced roofs and shall comply
with Table 1504.8. Such parapets shall be provided on the perimeter of the roof at all exterior sides except where an adjacent wall
"

a
to slope or sections at different elevations, the minimum parapet height shall be determined based on each roof surface elevation,
andat Table 1504 5.

Exception: be designed i Section 1504.5.
TABLE 1504.5—MINIMUM HEIGHT (INCHES) FOR SURFAC
oH)
AGGREGATE | MEANROOF SRR
= HEIGHT Exposure B Exposure €
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[BF] 1505.1 General. Fire classification of roof assemblies shall be in accordance with Section 1505. The mini-
mum fire classification of roof assemblies installed on buildings shall comply with Table 1505.1 based on type of
construction of the building. Class A, B and C roof assemblies and roof coverings required to be listed by this
section shall be tested in accordance with ASTM E108 or UL 790. In addition, fire-retardant-treated woodroof
coverings shall be tested in accordance with ASTM D2898.

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

m
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[BF] TABLE 1505.1—MINIMUM ROOF ASSEMBLY CLASSIFICATION FOR TYPES OF CONSTRUCTION®®

1A 1B 1A B 1A e v VA VB

B B B c B ce B B ce

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 U occupancies, where there is a minimum fire-separation distance of 6 feet measured from the leading
edge of the roof.

. Buildings that are not more than two stories above grade plane and having not more than 6,000 square feet of projected 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.

[BF] 1505.2 Class A roof assemblies. Class A roof assemblies are those that are effective against severe fire test exposure. 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:

1. Class A roof assemblies include those with coverings of brick, masonry or an exposed concrete roof deck.

2. ClassAroof assemblies also include ferrous or copper shingles or sheets, metal sheets and shingles, clay or concrete roof
tile or slate installed on noncombustible 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 combus-
tible decks.

4. Class A roof assemblies include slate installed over ASTM D226, Type Il or ASTM D4869, Type IV underlayment over
combustible decks.

Fsted in this chapter.
Roof.

.3
and approved testing agency labels required in accordance with Section 1505. Bulk shipments of materials shall be accompanied
fo f abill

NTERNATIONAL CODE COUNCIL
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Scan for @ g 1507.1 Scope. Roof coverings shall be applied in accordance with the applicable provisions of this section and
Changes the manufacturer’s installation instructions.

1507.1.1 Underlayment. Underlayment in accordance with this section is required for asphalt shingles, clay
and concrete tile, metal roof shingles, mineral-surfaced roll roofing, slate and slate-type shingles, wood shin-
gles, wood shakes, metal roof panels and BIPV roof coverings. Such underlayment shall conform to the
applicable standards listed in this chapter. Underlayment materials required to comply with ASTM D226,
D1970, D2626, D4869, D6380 Class M, D6757 or D8257 shall bear a label indicating compliance with the stan-
dard designation and, if applicable, type classification indicated in Table 1507.1.1(1). Underlayment shall be
fastened in accordance with Table 1507.1.1(2). Underlayment shall be attached in accordance with Table
1507.1.1(3).

Exception: Structural metal panels that do not require a substrate or underlayment.

d079973

TABLE 1507.1.1(1)—UNDERLAYMENT TYPES
MAXIMUM BASIC WIND SPEED, V < 130 MPH IN MAXIMUM BASIC WIND SPEED, V= 130 MPH IN
ROOF COVERING | SECTION HURRICANE-PRONE REGIONS OR V< HURRICANE-PRONE REGIONS OR V=
140 MPH OUTSIDE HURRICANE-PRONE REGIONS | 140 MPH OUTSIDE HURRICANE-PRONE REGIONS
ASTM D226 Type lor Il ASTM D226 Type I
ESIMIDISTO ASTM D1970
Asphalt shingles 1507.2 ASTM D4869 Type , 11, lll or IV
ASTM D4869 Type lll or IV
ASTMDE757 ASTM D8257
ASTM D8257
I I I I — I il I T
. ASTM D226 Type lorll ASTM D226 Type I
Wood shingles 1507.8 ASTM D4869 Type |, II, Ill or IV ASTM D4869 Type Il or IV
Wood shakes applied
! P ASTM D226 Type l or Il ASTM D226 Type Il
:Z;Z‘iismathmg 1507.9 ASTM D4869 Type |, I, Iil or IV ASTM D4869 Type Il or IV

o
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
TABLE 1507.3.7—CLAY AND CONCRETE TILE ATTACHMENT***—continued
Tor S 354 o, 110t 3008 Tl ot~ /.o per e ot =B K.
S\ e S oo Sk ks o 1 1 . 1 g W eSS 1l g g o et e shetng 7, ch o
TABLE 1507.4.3—METAL ROOF COVERINGS
ROOF COVERING TYPE STANDARD APPLICATION RATE/THICKNESS
5% aluminum alloy-coated steel ASTM A875, GF60
. ASTM B209, 0.024 inch minimum thickness for roll-formed panels and 0.019 inch minimum thickness

Aluminum .

for press-formed shingles.
Aluminum-coated steel ASTM A463, T2 65
55% aluminum-zinc alloy coated steel | ASTM A792AZ 50
Cold-rolled copper ASTM 83.70 minimum 16 oz./sq. ft. and 12 oz./lsq. ft. high yield copper for metal-sheet roof covering

systems: 12 oz./sq. ft. for preformed metal shingle systems.
Copper 16 0z./sq. ft. for metal-sheet roof-covering systems; 12 0z./sq. ft. for preformed metal shingle systems.
Galvanized steel ASTM A653 G-90 zinc-coated.?
Hard lead 2 bs./sq. ft.
Lead-coated copper ASTM B101
Prepainted steel ASTM A755
Soft lead 3 bs./sq. ft.
Stainless steel ASTM A240, 300 Series Alloys
Steel ASTM A924

. Terne coating of 40 |bs. per double base box, field painted where applicable in accordance with manu-

Terne and terne-coated stainless e Lo .

facturer’s installation instructions.
7 0.027 inch minimum thickness; 99.995% electrolytic high-grade zinc with alloy additives of copper

inc (0.08% - 0.20%), titanium (0.07% - 0.12%) and aluminum (0.015%).
For Sl: 1 ounce per square foot = 0.305 kg/m’, 1 pound per square foot = 4.882 kg/nv’, 1 inch = 25.4 mm, 1 pound = 0.454 kg.
a. For Group U buildings, the minimum coating thickness for ASTM A653 galvanized steel roofing shall be G60.
| =1
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1507.8.1 Deck requirements. Wood shingles shall be installed on solid or spaced sheathing. Where spaced sheathing is used,
sheathing boards shall be not less than 1-inch by 4-inch (25 mm by 102 mm) nominal dimensions and shall be spaced on centers
equal to the weather exposure to coincide with the placement of fasteners. Where 1-inch x 4-inch (25 mm x 102 mm) spaced
sheathing is installed at 10 inches (254 mm) on center or greater, additional 1-inch x 4-inch (25 mm x 102 mm) boards shall be
installed between the sheathing boards. When wood shingles are installed over spaced sheathing and the underside of the shin-
gles are exposed to the attic space, the attic shall be ventilated in accordance with Section 1202.2. The shingles shall not be

backed with materials that will occupy the required air gap space and prevent the free movement of air on the interior side of the
spaced sheathing.

TTES:
TABLE 1507.8. MATERIAL
VATERIAL T T
of naturally durable wood | 1,20r3 | csse
o sw s S
1507. i Fasteners for of %,inch (19.1 mm)

intothesheathing.Forshesthing s than , Inch 121 mm) i thicknes, the Pl through the sheathing, Each
h

1507.8.7 Application. Wood shingles Shall be laid with a side lap not less than 1'/; inches (38 mm) between joints in adjacent
courses, and not be in direct alignment in alternate courses. Spacing between shingles shall be ¥/, to /, inch (6.4 to 9.5 mm)
Weather exposure for wood shingles shall not exceed that setin Table 1507.8.7.

TABLE 1507.8.
EXPoSURE
ROOFING MATERIAL i GRADE (inches)
3:12 pitch to < 4:12. 4:12 pitch or steeper
Wol
1 No.2 35 s
No.3 3 3s
Vol = s
Shingles of nturally durable wood 1 No.2 4 45
No3 35 l
Wol B3 5
14 No.2 ss 65
No.3 s ss
Fors TR
1507.8.8 Flashing. At the jt the roof ai flashi d shall d:
with the manuiznuve(; installation instructions, and where of metal, shall be not less than 0. ms ln(h (0.48 mm) (No. 26 galva-
nized sheet g

Gachway Faea splash diverter b not lessthan L inch (25 mm) high at the flowline lom\ed as pm of the flashing Sections
For (25-

over, the vall o aharane yer of Type! under
loyment rnein th ful ength ofth vl or 3 o adnaing polymer modified bitumen sheet bearing a lobel indicating

ary is 25°F (4°C) or Iess bility of ice forming along’h a backup of water, the mem valley
pes under 2 units hori-
zontal (58 or self Shoatshallbe nstalod
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1507.8.9 Label required. Each bundle of shingles shall be identified by a label of an approved grading or inspection bureau or
agency.

1507.9 Wood shakes. The installation of wood shakes shall comply with the provisions of this section and Table 1507.8.

1507.9.1 Deck requirements. Wood shakes shall only be used on solid or spaced sheathing. Where spaced sheathing is used,
sheathing boards shall be not less than 1-inch by 4-inch (25 mm by 102 mm) nominal dimensions and shall be spaced on centers
equal to the weather exposure to coincide with the placement of fasteners. Where 1-inch by 4-inch (25 mm by 102 mm) spaced
sheathing is installed at 10 inches (254 mm) on center, additional 1-inch by 4-inch (25 mm by 102 mm) boards shall be installed
between the sheathing boards. Where wood shakes are installed over spaced sheathing and the underside of the shakes are
exposed to the attic space, the attic shall be ventilated in accordance with Section 1202.2. The shakes shall not be backed with
materials that will occupy the required air gap space and prevent the free movement of air on the interior side of the spaced
sheathing.

1507.9.1.1 Solid sheathing required. Solid sheathing is required in areas where the average daily temperature in January is
25°F (-4°C) or less or where there is a possibility of ice forming along the eaves causing a backup of water.

Taper sawn shakes of naturally durable wood Tor 3
3 hakes and shingh T T
i 3 Jhak T =3
Com o 1012 Trs
G558 =Cedarshake and shnge B
7S rarst ot Lasoraoy of e Teas Forestseves.

1507.9.7 Attachment. Fasteners for wood shakes shall be corrosion resistant with a minimum penetration of */ inch (19.1 mm)
into the sheathing. For sheathing less than 1 inch (12.7 mm) in thickness, the fasteners shall extend through the sheathing. Each

1507.9.8 Application. Wood shakes shall be laid with a side lap not less than 1'/, inches (38 mm) between joints in adjacent
courses. Spacing betwaen shakes in the same course shall be %/ to %/ inch (9.5 to 15.9 mm) for shakes and taper sawn shakes of
naturally durable wood and shall be '/, to s inch (6.4 t0 9.5 mm) shakes. Weather exp

shakes shall not exceed those set in Table 1507.9.8.

TABLE 1507.
= EXPOSURE (inches) 4:12
ROOFING MATERIAL LENGTH (inches) GRADE PITCH OR STEEPER

= No.1 75
Shakes of naturally durable wood 2 No.l 10

1 No.1 75

2 No.1 10

“ ) Wo.2 55

2 No.2 75

18 [ 75

2 No.1 10

pe

18 No.2 55

2 No.2 5
ForSETinch=25Amm.
2. For 24:nch by 0.375-inch hancspit shakes, the masmum exposure s 7.5 nches.

o
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1507.16.9 Flashing. Flashing for BIPV shingles shall be installed in accordance with the roof covering manufacturer’s installation
instructions to prevent water from entering the wall and roof through joints in copings, through moisture-permeable materials
and at intersections with parapet walls and other penetrations through the roof plane.

section.
1507.17.1 applied o a solid or . except
b
1507.17.2 Deck slope. only on roof slopes of 2 uits vertical in 1 (2:12) or greater.
1507.17. , ASTM D4869 or ASTM DGTST.

1507.17.4 Underlayment application. Underioyment shall be applied shingle fashion, parallel to and starting from the eave,
lapped 2 inches (51 mm) and fastened sufficiently to hold in place.
1507.17.4.1 High winds [V, greater than 110 mph (49 m/s)
as determined in accordance with Section 1609.3.1) shll be applied in accordance with the manufacturer's Istrucions.
o

s not less than 120 mph (54 mjs) shall comply with ASTM D226, Type Ill, ASTM D4369, Type IV or ASTM DG7ST. The u»deriay
ment shall be attached in a grid patten of 12 inches (305 mm) between side laps with a 6-inch (152 mm) spacing at the side

laps hallbe applied 1507.11 except allaps shall benot e than 4 inches 102

). p staples. Capsshall bemetal or plastic diame-
ar o not less than 1 m(h 5.4 ). Metal cps hall have a thl(kr\gss of not less than 0.010 inch (0.25 mm). Power-driven
metal caps shall have a thickness of not .25 mm). Thickness of the outside edge of plastic caps shall be

ot less than 0.035 inch (0.8 mm). The cap nail shank shal be not less than 0.083 inch (2.11 mm) for ring shank cap nails and
ot inch (2.31 mm) for smooth shank cap nails. Staple gage shall be not less than 21 gage [0.0.2 inch (0.81 mm)). Cap nail

shani legs shall have 2 to penetrate through-the-roof sheathing or not less than*inch (19.1
e tharoat sheathing,

ption: As an af complying be permitted.
1507.17.4.2 Ice barrier been a history of ice ing along the eaves causing a back-up of water, an

ice barrier consisting of not fewer than two layers of underioyment cemented together or of a self-adhering polymer modified
bitumen sheet shall be sed instead of normal underlayment and extend from the lowest edges of all roof surfaces to a point
not less than 24 inches (610 mm) inside the exterior wall line of the building.

Excontion: Dotached area

1507.17.7 Flashing. Flashing for BIPV roof panels shall be installed in accordance with the roof covering manufacturer’s installa-
tion instructions to prevent water from entering the wall and roof through joints in copings, through moisture-permeable
materials and at intersections with parapet walls and other penetrations through the roof plane.

=ROOF INSULATION
[BF] 1508.1 General. The use of ab
i covered with an approved roof covering and passes the tests of NFPA 276 or UL 1256 when tested as an
assembly.

Exceptions:
1. Foam plastic roof to the material and f Chapter
2.

2. Where a concrete or composite metal and concrete roof deck is used and the above-deck thermal
insulation i covered with an approved roof covering

[BF] 1508. b ply Table
15082
TBF] TABLE 1508.2—MATERIAL TiON
MATERIAL STANDARD.
Cellular glass board ASTH C552 0r ASTM C1902
Composite boards ASTM 1289, Type IV, or Vil
Expanded polystyrene ASTH TS
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[BG] 1511.6 Mechanical equipment screens. shall b the
exterior walls in accordance with the type of construction of the bulding. Where the fire separation distance is g]eater than 5 feet

[B6] 1511.6.1 Height limitations. Mechanical equipment screens shall not exceed 18 fect (5486 mm) in height above the roof
deck, red

Exception: Where located on buildings of Type IA construction, the height of mechanical equipment screens shall not be
limited.

[BG] 1511.6.2 Typel, Il Il Regardless of th tion 151

h Typel, I, il or hall be permitted f comb

1. The fire separation distance shall be not less than 20 feet (6096 mm) and the height of the mechanical equipment screen
above the roof deck shall not exceed 4 feet (1219 mm) as measured to the highest point on the mechanical equipment

2. The fire separation distance shall be ot less than 20 feet (6096 mm) and the mechanical equipment screen shall be
exteriorinstallation.

3. Where exterior wall covering panels are used, the panels shall have a flame spread index of 25 or less when tested in the
minimum and maximum thicknesses intended for use, with each face tested independently in accordance with ASTM
€84 or UL 723. The panels shall be tested in the minimum and maximum thicknesses intended for use in accordance
with, and shall comply with the acceptance criteria of, NFPA 285 and shall be installed as tested. Where the panels are
tested as part of an exterior wall assembly in accordance with NFPA 285, the panels shall be installed on the face of the
mechanical equipment wall
assembly.

[B6] 1511.6.3 Type he roof deck
construction, as measured from grade plane to the highest point on the mechanical equipment screen, shall be permitted to
oxcead the masimum buiding heigh allowod for the bulding by cther povision o thiscode whar compying it ary one of
n S feet (1524 m
1. Where the fire separation distance is not less than 20 feet (6096 mm), the height above grade plane of the mechanicol
44 teet(1

2

d ed Section 2203.2 for

exterior installation.
4. Where the fire separation distance i not less than 20 feet (6096 mm), the mechanical equipment screen shall be
constructed of materials having  flame spread index of 25 or less when tested in the minimum and maximum thick-
for E840rULT2.
[BG] 1511.7 Other rooftop structures. Rooftop structures not regulated by Sections 1511.2 through 15116 shall comply with
Sactionc 11171 sheauch 1611 76 ac analicabl

[BG] 1511.7.6 Lightning protection systems. Lightning protection system components shall be installed in accordance with
Sections 1511.7.6.1,1511.7.6.2 and 2703.

[BG] 1511.7.6.1 Installation on metal edge systems or gutters. Lightning protection system components attached to
ANSI/SPRI/FM 4435/ES-1 or ANSI/SPRI GT-1 tested metal edge systems or gutters shall be installed with compatible brackets,
fasteners or adhesives, in accordance with the metal edge systems or gutter manufacturer’s installation instructions. Where
the metal edge system or gutter manufacturer is unknown, installation shall be as directed by a registered design professional.

[BG] 1511.7.6.2 Installation on roof coverings. Lightning protection system components directly attached to or through the
roof covering shall be installed in accordance with this chapter and the roof covering manufacturer’s installation instructions.
Flashing shall be installed in accordance with the roof assembly manufacturer’s installation instructions and Sections 1503.2
and 1507 where the lightning protection system installation results in a penetration through the roof covering. Where the roof
covering manufacturer is unknown, installation shall be as directed by a registered design professional.

22

North/East Roofing Contractors Association

March 18, 2025



NRCA update on roofing industry technical issues

12

SECTION 2703—LIGHTNING PROTECTION SYSTEMS

2703.1 General. Where provided, lightning protection systems shall comply with Sections 2703.2 through
2703.3.
2703.2 Installation. Lightning protection systems shall be installed in accordance with NFPA 780 or UL 96A. UL
96A shall not be utilized for buildings used for the production, handling or storage of ammunition, explosives,
flammable liquids, flammable gases or other explosive ingredients including dust.

2703.2.1 Surge protection. Where lightning protection systems are installed, surge protective devices shall

also be installed in accordance with NFPA 70 and either NFPA 780 or UL 96A, as applicable.
2703.3 Interconnection of systems. All lightning protection systems on a building or structure shall be intercon-
nected in accordance with NFPA 780 or UL 96A, as applicable.

@
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[BG] 1511.9 Raised-deck systems installed over a roof assembly. Raised-deck systems installed above a roof assembly shall
comply with Sections 1511.9.1 through 1511.9.5.

[BG] 1511.9.1 Installation. The installation of a raised-deck system shall comply with all of the following:

1. The perimeter of the raised-deck system shall be surrounded on all sides by walls or by a noncombustible enclosure
approved to prevent fire intrusion below the raised-deck system. The wall or enclosure shall extend at least from the roof
assembly to the top surface of the raised-deck system. The enclosure shall not impede roof drainage in accordance with
Section 1511.9.5.

2. Araised-deck system shall be installed above a listed roof assembly.

Exception: Where the roof assembly is not required to have a fire classification in accordance with Section 1505.2.

3. Araised-deck system shall be installed in accordance with the manufacturer’s installation instructions.

4.  Araised-deck system shall not impede the operation of plumbing or mechanical vents, exhaust, air inlets or roof drains.
Where required, access for inspection, cleaning or maintenance shall be provided.

[BG] 1511.9.2 Fire classification. The raised-deck system shall be listed and identified with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.2.1 or 1511.9.2.2.
[BG] 1511.9.2.1 Fire testing of the raised deck system installed over a classified roof assembly. The raised-deck system
shall be tested separately from the roof assembly over which it is installed. The fire classification of the raised-deck system shall
be not less than the fire classification for the roof assembly over which it is installed.
Exception: Where the decking or pavers of the raised-deck system consists of brick, masonry, concrete or other noncombus-
tible materials, fire testing of the raised-deck system is not required.
[BG] 1511.9.2.2 Fire testing of the raised deck system together with the roof assembly. The roof assembly and the raised-
deck system shall be tested together.
[BG] 1511.9.3 Pedestals or supports. The pedestals or supports for the raised-deck system shall be installed in accordance with
manufacturer’s installation instructions.
[BG] 1511.9.4 Structural requirements. The raised-deck system shall be designed for all applicable loads in accordance with
Chapter 16 and performance requirements in Section 1504.5.
[BG] 1511.9.5 Roof drainage. The raised-deck system, including the wall or enclosure between the roof assembly and the raised
deck, shall be designed and installed to allow for the operation of the roof drainage system as required by Section 1502 and the
International Plumbing Code. The roof structure shall be designed to support any standing water resulting from the installation of
the raised-deck system.
[BG] 1511.9.6 Accessibility and egress. The raised-deck system shall be accessible in accordance with Chapter 11 and means of

NTERNATIONAL CODE COUNCIL

egress shall be provided in accordance with Chapter 10.
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES.

[B6] 1511 resistance. andr the roof by any
‘Table 601. The i Table 601, Note , shall

o
not apply to roofs containing rooftop structures.
[B6] 1511.9 Ralsed-deck systems installed over a roof assembly. Raised.deck systems installed above a roof assembly shall
«comply with Sections 1511.9.1 through 1511.9.5.

[86] 1511.9.1 Installation. The i ply wi
1. The perimeter of the raised deck system shall be surrounded on al sldes by walls or by 2 noncombustible enclosure
fire intrusion . The wall o least from the roof
d.deck notimpede roof drainage in accordance with

P
Section 1511.9.5.

ption: Section 1505.2.

plumbing or , exhaust, ai inlets or roof drains.
Where required, access for inspection, cleaning or maintenance shall be provided.
[BG] 1511.9.2 Fire classification. The raised-deck system shall be listed and identified with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.2.1 0r 15119.2.2.

[BG] 1511.9.2.1 Fire testing of the raised deck system Installed over a classified roof assembly. The roised deck system

X system shall
be not less than isinstalled.
 masonry,
tible testing of ot required.
[BG] 1511.9.2.2 Fire testing of the raised assembly. The
deck system shall be tested together.
[BG] 1511.9.3 Pedestal: rs. supports for d-deck sy lled

suppor
‘manufacturer'sinstallation instructions
[BG] 1511.9.4 Structural requirements. The raised.deck st shll b desgned for sl appcabl oads n acoordance it
Chapter 16 and performance requirementsin Section 1504
[sa] raiod Roof drainage. Th rosed decksstem, mcludmg the wall or enclosure between the roof assembly and the raised
all be to allow for th f the roof drainag: as required by Section 1502 and the
be designed to support

ode.
the raised-deck system.

[86] 1511.9.6 The raised-dec accessible Chapter 11 and means of
agressshall bo provided in accordance wth Chapter 10

SECTION 1512—REROOFING

1512.1 General. Materials and methods of application used for recovering or replacing an existing roof covering |[srss @ ﬁ
shall comply with the requirements of Chapter 15. Changes

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 '/, unit vertical in 12 units horizontal (2-percent slope) in
Section 1507 for roofs that provide positive roof drainage and meet the requirements of Sections
1608.3 and 1611.2.

Recovering or replacing an existing roof covering shall not be required to meet the requirement for
secondary (emergency overflow) drains or scuppers in Section 1502.2 for roofs that provide for posi- a4dfobb
tive roof drainage and meet the requirements of Sections 1608.3 and 1611.2. 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 accordance with Section 1502.2.

25
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[86] 1511 resistance. The the roof by any
‘Table 60L. The i Table 601, Note 2, shall

ol
not apply to roofs containing rooftop structures.
[BG] 1511.9 Ralsed-deck systems Installed over a roof assembly. Raised-deck systems installed above 3 roof assembly shall
comply with Sections 1511.9.1 through 1511.95.

(B6] 1511.9.1 Installation. shall comply with

1. The perimetr ofthe raised-deck system shal be surounded on al sides by wals or by a noncombastible ancosura

fire intrusion bel The wall it least from the roof

» he roised.deck ot impede roof drainage in accordance with

Section 1511.9.5.
b
Exception: i tion 1505.2.
4 sed- plumbing or , exhaust, air inlets or roof drains.

inspection, cleaning or
[86] 1511.9.2 Fire classification. The roised-deck system shall be listed and identified with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.2.1 0 15119.2.2.

[8G] 1511.0.2.1 Eire testing of the raised dack system Installed over a classifled raaf assemhly. The 4

1512.2 Roof replacement. Roof replacement shall include
roof deck.

SECTION 1512—REROOFING

1512.1 General. Materials and methods of application used for recovering or replacing an existing roof covering | @ E

shall comply with the requirements of Chapter 15. Changes
Exceptions:
1. Roofreplacement or roof recover of existing low-slope roof coverings shall not be required to meet the
minimum design slope requirement of '/, unit vertical in 12 units horizontal (2-percent slope) in
Section 1507 for roofs that provide positive roof drainage and meet the requirements of Sections
1608.3 and 1611.2.
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 1502.2 for roofs that provide for posi- a4dfobb
tive roof drainage and meet the requirements of Sections 1608.3 and 1611.2. For the purposes of this

exception, existing secondary drainage or scupper systems reqmred in accordance with this code shall not be removed
unless they are replaced by secondary drains or scuppers de installed in accordance with Section 1502.2.

removal of all existing layers of roof assembly materials down to the

Exceptions:

1. Where the existing roof assembly includes an ice barrier membrane that s adhered to the roof deck and the existing
sheathing is not water-soaked or deteriorated to the point that itis not adequate as a base for additional roofing, 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 where permitted by the roof covering manufacturer and new ice barrier
underlayment manufacturer.
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES.

[B6] 1511 resistance. and roof the roof by any
‘Table 601. The i Table 601, Note , shall

ot apply toroofscontaining ooftop strctures
[BG] 15119 Raised-deck systems Installed over a roof assembly. Raised-deck systems installed above a roof assembly shall
comply with Sections 1511.9.1 through 1511.9.5.
[BG] 1511.9.1 Installation.
1. The perimeter of the raised-deck system shal be surounded on al sldes by walls or by 2 noncombustible enclosure

wallor. least from the roof
P d-deck notimpede roof drainage in accordance with
Section 1511.9.5.
A b
Section 1505.2.

Pt

plumbing or mecharical vents, exhaust, it nets o roofdrains.
Where required, access for inspection, cleaning or maintenance shall be pro
[BG] 1511.9.2 Fire classification. The raised.deck system shall be listed and ldenuﬁad with a fire classification in accordance
with Section 1505 and shall be tested in accordance with either Section 1511.9.210r 15119.2.2.
[BG] 1511.9.2.1 Fire testing of the raised deck system Installed over a classified roof assembly. The roised deck system
hi system shall

be not less than isinstalled.
 masonry,
tible testing of ot required.
[BG] 1511.9.2.2 Fire testing of the assembly. The

deck system shall be tested together.
[BG] 1511.9.3 Pedestals or supports. supports for d-deck sy lled
manufacturer' installation instructions.
[BG] 1511.9.4 Structural requirements. The raised-deck system shalbe designed or all pplcbleloads insccordsnce with
Chapter 16 and performance requirementsin Section 1504
(BG] 1511.9.5 Roof drainage. The m:sedde(k sstem, mcludlng the wall or enclosure between the roof assembly and the raised
ck, shall be designed 0 allow for th f the roof drainag as required by Section 1502 and the

ode. be designed to support g
the raised-deck system.
[86] 1511.9.6 The raised-dec accessible Chapter 11 and means of
agressshall bo provided in accordance wth Chapter 10

SECTION 1512—REROOFING
1512.1 General. Materials and methods of application used for recovering or replacing an existing roof covering S
shall comply with the requirements of Chapter 15.

Exceptions:
L g meet the
1512.2 Roof replacement. Roof replacement shall include the removal of all existing layers of roof assembly materials down to the
roof deck.
Exceptions:

1.  Where the existing roof assembly includes an ice barrier membrane that is adhered to the roof deck and the existing
sheathing is not water-soaked or deteriorated to the point that it is not adequate as a base for additional roofing, 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 where permitted by the roof covering manufacturer and new ice barrier
underlayment manufacturer.

NTERNATIONAL CODE COUNCIL
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2. Where the existing roof includes a self-adhered underlayment and the existing sheathing is not water-soaked or deterio-
rated to the point that it is not adequate as a base for additional roofing, the existing self-adhered underlayment shall be
permitted to remain in place and covered with an underlayment complying with Tables 1507.1.1(1), 1507.1.1(2) and

1507.1.1(3).

3. Where the existing roof includes one layer of self-adhered underlayment and the existing layer cannot be removed with-
out damaging the roof deck, a second layer of self-adhered underlayment is permitted to be installed over the existing
self-adhered underlayment provided that the following conditions are met:

3.1. Itis permitted by the roof covering manufacturer and self-adhered underlayment manufacturer.

3.2. The existing sheathing is not water-soaked or deteriorated to the point that it is not adequate as a base for
additional roofing.

3.3. The second layer of self-adhered underlayment is installed such that buildup of material at walls, valleys, roof
edges, end laps and side laps does not exceed two layers.

not adequate as a base for additional roofing.
2. Theexisting roof covering s late, clay, cement or asbestos-cement tle.
3 any type g
1512.3.1 Roof recovering over wood shingles or shakes. Where the application of a new roof covering over wood shingle or
shake roofs creates a combustible concealed space, the entire xisting surface shall be covered with gypsum panel products,
‘mineral fiber, lass fiber or other approved materials securely fastenedin place.
15124 Reinstalation of materlals. Existing sae, cly or cement tile shal be peitted for einstalaion, except that damaged,
cracked or tileshall not drain outlets,
flashings shallnot bereinstalled where rusted, damaged o dterorated. Existing balot that is damaged, Cnched o esen sl
no uilt-up
1512.5 Flashings. Flashings shall be reconstructed in accordance with approved manufacturer's nstallation instuctions. Metal
flashing installation.

I
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'ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

2. Where thy roof If-adhered heathing is not ked or deterio-
i be

permitted to remain in place and covered with an underloyment complying with Tables 1507.1.1(1), 1507.1.1(2) and
1507 1103)

e the and the existing layer
out damagmg e roof dack, a sacond tayerof slfaehered underloyment is pemitted to b installed ver the isting

ERNY dhered

32, The existing sheathing is not water-soaked or deteriorated to the point that it is not adequate as a base for
additional roofing

The second layer of self-adhered underlayment s installed such that buildup of material at walls, valleys, roof

edges, end laps and side laps does not exceed two layers.

3

1512.3 Roof recover. The installation of a
following conditions occur:
1.  Where the new roof covering is installed in accordance with the roof covering manufacturer’s approved instructions.
2. 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 accordance with Section 1512.3.1.

4. The application of a new protective roof coating over an existing protective roof coating, metal roof panel, built-up roof,
spray polyurethane foam roofing system, metal roof shingles, mineral-surfaced roll roofing, modified bitumen roofing or
thermoset and thermoplastic single-ply roofing shall be permitted without tear off of existing roof coverings.

Exception: A roof recover shall not be permitted where any of the following conditions occur:

1. Theexisting roof or roof covering is water-soaked or has deteriorated to the point that the existing roof or roof covering is

not adequate as a base for additional roofing.
2. The existing roof covering is slate, clay, cement or asbestos-cement tile.
3. The existing roof has two or more applications of any type of roof covering.

new roof covering over an existing roof covering shall be permitted where any of the

5

29

[ caprer

12_] INTERIOR ENVIRONMENT

Ventilation, ighting, and space

ode*, maximum room
foreducational occupancies.

SECTION 1201—GENERAL
1201.1 Scope. The provisions of this chapter shall govern ventilation, temperature control, lighting, yords and
courts, sound transmission, enhanced classroom acoustics, interior space dimensions, access to unoccupied
spaces, toilet and bathroom requirements and ultraviolet (UV) germicidal irradiation systems associated with
theinterior spaces of buildings.

SECTION 1202—-VENTILATION
1202.1 General. Buildings shall be provided with natural ventilation in accordance with Section 12025, or
mechanical Code.

with the air leakage of the International
ASHRAE 50,1 shall be ventilated by mechanical means in accordance with Section 403 of the International
Mechanical Code. Ambulatory care facilities and Group | be ventilated
Section 407 of the International Mechanical Code.
1202. . Roof be ventilated tion or shall comply with Section 12023

1202.2.1 Ventilated attics and rafter spaces. Enclosed attics and enclosed rafter spaces formed where cailings are applied
directly to the underside of roof framing members shall have cross ventilation for each separate space by ventilation openings
protected against the entrance of rain and snow. Blocking and bridging shall be arranged 5o as not to interfere with the move-
ment of air. An airspace of not less than L inch (25 mm) shall be provided between the insulation and the roof sheathing. The net
free ventilating area shall be not less than '/, of the area
manufacturer's installation instructions.
Exception: The net free cross-ventilation area shall be permitted to be reduced to !/, provided both of the following condi-
tions are met:
L InClimate 6,7and 8, a Class | or Il vapor retarder h side of the ceiling.
2 Al the required
upper portion of the attic or rafter space. Upper ventilators shall be located not more than 3 feat (314 mm) below the
ridge or ighest point of the space, measured erticaly, with the balance o the ventiltion Drovlded by cave or
cornice vents. Where the | wall or roof framing entilat
inctallation mora than ot (914 ) below theridge o hghest point fefine spaca shall be permitted.
1202.2.2 Openings Into attic. Extarior openings into the attic space of any building intended for human occupancy shall be
protected to provet the entry of birds, samrrels rodents, snakes and other similarcreatures. Openings fr ventilation hving 2

han'/scinch 1.6 mm) hall be permitted. Openings for ventilation
haing  eost marsion targar than ¥, inch (6. ) shallbe roded with comemonesion, virecloth screening, hardware
}sginch (L6
Ihan 3, inch (6.4mm). it shall b hapter 7.

nted attics and unvented enclosed roof framing assem-
ing members/rafters and the structural roof sheathing at
lowing conditions are met:

<mz.:4 Unvented attic and unvented enclosed rafter lxumblh;PJ
z
the top of the roof framing members shall be permitted where all of the
1
2. Nointerior Class | vapor retarders are installed on the ceiling side (attic oo of the unvented atc assemblyoron the il
bly.

ing side of the unvented enclosed roof framing assemt
Where wood shingles or shakes are used, notless than a */-inch (6.4 mm) vented airspace separates the shingles or shakes
n i

30 024

NTERNATIONAL CODE COUNCIL

30

North/East Roofing Contractors Association

March 18, 2025



NRCA update on roofing industry technical issues

16

INTERIOR ENVIRONMENT

4. In Climate Zones 5,6, 7 and 8, any air-impermeable insulation shall be a Class Il vapor retarder or shall have a Class Il vapor
retarder coating or
5. Item5.10r5.2,and 53.
51 items5.11,5.12,5.13 or 5.1.4shall be met, depending on the air permeability of the insulation directly under the
structural roof sheathing.
5.1.1

only ided, it shall be applied

side of the structural roof sheathing.

512, Where air-permeable insulation is provided inside the building thermal envelope, it shall be installed
in accordance with Item 5.1.1. In addition
structural sheathing, igid board or sheet insulation shall be installed directly above the structural

gin Table 1202.3 for

513, Where both air-impermeable and air-permeable insulation are provided, the air-impermeable insula-

tion shall be applied in direct contact with the underside of the structural roof sheathing in

accordance with item 5.1.1 and shall be in accordance with the R-value percentages in Table 1202.3
L Th, bl be installed directly tnde

for

meable insulation.
514, Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the structural

roof sheathing to maintain the monthly average temperature of the underside of the structural roof

sheathing above 45°F (T°C). For calculation purposes, an interior air temperature of 68°F (20°C) s

assumed and the exterior ar d to be the monthly ide air tempera-

ture of the three coldest months.

5.2. In Climate Zones 1, 2 and 3, air-permeable insulation installed in unvented attics shall meet the following
requirements:
5.2.1.  Avapor diffusion port shall be installed not more than 12 inches (305 mm) from the highest point of the
roof, measured vertically from the highest point of the roof to the lower edge of the port.
5.2.2. The port area shall be greater than or equal to !/, of the ceiling area. Where there are multiple ports
in the attic, the sum of the port areas shall be greater than or equal to the area requirement.
5.2.3. The vapor permeable membrane in the vapor diffusion port shall have a vapor permeance rating of
greater than or equal to 20 perms when tested in accordance with Procedure A of ASTM E96.

1,000 square feet (93 m)of celing,

53. The air shall be supplied from ductwork providing supply air to the occupiable space when the conditioning
system s operating. Alternatively, the air shall
ing. Where preformed insulation board s used as the air-impermeable insulation layer, it shall be sealed at the
perimeter of a
Exceptions:
1. Section 1202 data processing
centers, hospitals or art galleries.
2. Section 12023 does not apply to enclosures in Climate beyond

the three coldest months.

TABLE 1202.3_INSULATION FOR

78 and 36 tle roof only Olrone required)
134,28, 3A.36,3C 0%
i 205
X ED
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STRUCTURAL DESIGN

Chopter -

the loods n dditon, ths chapter
indicative ofthei ntended use. The loads specified herin along with the required load combinations have been established
through rescarch and service performance of buidings and structures. The application of these loads and adherence to the
serviceabilty critriaenhance the protaction of e and property.

c 2025
(Group ) Code Development Cyce.

SECTION 1601—GENERAL
1601.1 Scope. The provisions of this chapter shall govem the structural design of buildings, structures and
portions thereof.

'SECTION 1602—NOTATIONS
1602.1 Notations. The following notations are used in this chapter:

: 2| Significant changes:

.4+ ASCE 7-22

* Tornado loads

i Construction documents
7 -J* Rain loads

V, = Tomado speed, mph (m/s) determined from Chapter 32 of ASCE 1.

Load due to wind pressure.

==

Wind-onvice n accordance with Chapter 10 of ASCE .

SECTION 1603—CONSTRUCTION DOCUMENTS
1603.1 General. Construction documents shall show the material, size, section and relative locations of struc-
tural members with floor levels, column centers and offsets dimensioned. The design loads and other
information pertinent to the structural design required by Sections 1603.1.1 through 1603.1.9 shall be indicated
‘on the construction documents.

Exception: (i buildi
ction 2308 shall
1. Floor and roof dead and live loads
2 N 510 1030, Dy
3. Basic wind speed, V, mph (m/s), speed, V,.,

dance with Section 1609.3.1 and wind exposure.

4. Seismic design category and site class.
s. if 16123
NTERNATIONAL CODE COUNCI L [ s e
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ASCE STANDARD

ASCE/SEI

7-22

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

33

T |

1609.5 Tornado loads. The design and construction of Risk Category Ill and IV buildings and other structures located in the tornado-
prone region as shown in Figure 1609.5 shall be in accordance with Chapter 32 of ASCE 7, except as modified by this code.

FIGURE 1609.5—TORNADO-PRONE REGION

Tornado-prone region
I:, Areas outside tornado-prone region

Spplcatle

=
NTERNATIONAL CODE COUNC I [
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Economic Analysis of ASCE 7-22
Tornado Load Requirements

NIST Technical Note 2214‘

10,

[ Legend

Tornado Wind Speeds (mph)
A= 100 000 ft* (9290 m?)

eeds (mph)

920

Basi
H

==
)
= 5
g .,
100° A06' 1S
12l ko
130

1405350

—1

15 18— A
120 7
A 100. ‘
90

Mro
160

Basic wind speeds shown are based on Risk Category IV

| Link

35

Fig. 8. Map of likelihood that design for tornado loads is required for a Risk Category III A
=100 000 ? (9290 m?) building or other structure in Exposuse B (top) and Exposure C
(bottom)

36
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16_] STRUCTURAL DESIGN

2

the loods n aditon,

indicative of thei ntendied use. The loads specified heren along with the required load combinations have been established
through research and senice performance of buidings and structures. The application of these loads and adherence to the
senviceabily critria enhance the protection ofife nd property.

c
(Group B) Code Development Cyce

SECTION 1601—GENERAL

1601.1 Scopa The provsions o ths chapta shal goven th structural dsign o budings,srucures and [PRRY
portions thereof.

SECTION 1602—NOTATIONS
1602.1 Notations. The following notations are used in this chapter:

0 = Deadlood.

b, = Weightofceinaccordance with Chapter 10 ofASCE 7.

£ =c 1240fASCE T,
Fos heights.

F, = Floodload in accordance with Chapter § of ASCE 7.

W o= water o pressure of bulk materials.

L = Lieload.

I, = Roofliveload.

Puma = Allowable stress design ground snow load.

B, = Ground snow load determined from Figures 1608.2(1) through 1608.2(4) and Table 1608.2.
= Rain load.
= Snowload

= Cumulative effects ofself-straining load forces and effects.

= v, mph (m/s) 1609.3(1)through 1609.3(4) or ASCE .
= Tornado speed, mph (m/s) determined from Chapter 32 of ASCE 7.
= Load due to wind pressure.

Ess<faon

= Wind-on-icein accordance with Chapter 10 of ASCE ™.

SECTION 16

ONSTRUCTION DOCUMENTS

1603.1 General. Construction Torstruc T
tural members with floor levels, column centers and offsets dimensioned. The design loads and other [Eak gkt
information pertinent to the structural design required by Sections 1603.1.1 through 1603.1.9 shall be indicated E]
onthe construction documents.

Exception: C:

2308 shall
1. Floor and roof dead and live loads.

3

P, 50w 1020, P g
3. Basicwindspeed, V, mph (my/s),

dance with Section 1609.3.1 and wind exposure.
4. Seismic design category and site class.
5.

peed, V..,

16123,

NTERNATIONAL CODE COUNCIL
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STRUCTURAL DESIGN

6. Designload-bearing values of oils.
7. Rainloaddata.

1603.1.1 . ted floor live load used in the design shall be indicated for
floor areas. 1607

1603.1.2 Roof live load. The roof ive lood used in the deslgn shall be indicated for roof areas.

1603.1. xceeds 15

pounds per square foet (ps) (.72 KA/, he following aadiional nformation shall a1o be provided,regardléet of whether
snow loads govern the design of the roof

Flat-roof snow load, p,

Snow exposure factor, C,

Risk category.

Thermal factor, C.

slope factor(s), C..

Orift surcharge load(s),p, d p,exceeds 30 psf (144 kN/m)

Width of snow drift(s), w.

Winter for drift, W.

o o m

1603.1.4 Wind and tornado design data. The following information related to wind loads and, where required by Section 1609.5,
tornado loads shall be shown, regardless of whether wind or tornado loads govern the design of the lateral force-resisting system
of the structure:
1. Basic wind speed, V, mph (m/s), tornado speed, Vi, mph (m/s), and allowable stress design wind speed, V,.;, mph (m/s), as
determined in accordance with Section 1609.3.1.
Risk category.
Effective plan area, A,, for tornado design in accordance with Chapter 32 of ASCE 7.
Wind exposure. Applicable wind dlrectlon if more than one wind exposure is utilized.
Applicable inter icable tornado internal pressure coefficients.
esign wind pressures and thelr appllcable zones with dimensions I be used for exterior component and cladding

Protessional responsible for the design of the structure,
pounds per square foot (kN/mZ) Where de5|gn for tornado loads is required, the design pressures shown shall be the
maximum of wind or tornado pressures.

o nhwN

1603.17 Flood desln data For buidingsocated in whole o inpatin flood hazard s s stablished i Section 16123, the
documentation pertaining to design, if required in Section

the datum on the community's Flood Insurance Rate Map e, e own regardless of whether flood loads govern the
design of the building:

1. Flood design class assigned according to ASCE 24,
he \an coastal 1A, the elevation of the proposed lowest floor,

including the basement.
3. Inflood hazard areos other than coostal high hazard A the el which any
building will be dry floodproofed.

nd

4 e

the bottom
member of the lowest floor, including the basement.

38
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their descriptions and locations.

shown regardless of whether rain loads govern the design.

1603.1.8 Special loads. Special loads that are applicable to the design of the building, structure or portions thereof, including but
not limited to the loads of machinery or equipment, and that are greater than specified floor and roof loads shall be specified by

1603.1.8.1 Photovoltaic panel systems. The dead load of rooftop-mounted photovoltaic panel systems, including rack
support systems, shall be indicated on the construction documents.

1603.1.9 Roof rain load data. Design rainfall intensity, i (in/hr) (cm/hr), and roof drain, scupper and overflow locations shall be

ut

building official.
h

Consti [ETFEE]
Loads and forces for occupancies or uses not covered in this chapter shall be subject to the approval of the [N

1604.3
indicated in Table 1604.3.

f shall be designed to h:

TABLE 1604.3—DEFLECTION LIMIT:

Roof members~

Supporting plaster or stucco celling

Supporting nonplaster celling

ot supporting celling

TorL, STorW DeLer
7360 730 2%
240 2% 7180
780 1150 53

Floor members

2%

Exterior walls:

Vith plaster or stucco finishes

17360

With other britdle inishes.

17240

Vith flexible fnishes

7120 -

Tnterior parttions™

Vith plaster or stucco finishes

T30

Viith other britde inhes.

23

With lexible fnishes

3

Farm buildings

= T8

Greenhouses

120

Forse TR0t 8

. The cefcton mit for the D+ L0rL) o3d combinationanly appies e defecton e ot
Ioasatecin. o e, s Tt e preabcated wio 1o and s

ton i

s ey

e 10 e S o L5 0 o 10 e e ot S s il e conlios o oz ated ot and
003 Sl pans e Gyt U f "o sn s e Gy ConTons 1 aEcrGance Wi e SUAWE NDS D cesp Componar of e bng tem

Sors kng e g
e The prececing g

etz s
.

ponang.

spees,
InSection 160437
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load and unfactored dead load.

SECTION 1611—RAIN LOADS

Scan for 1611.1 Design rain loads. Each portion of a roof shall be designed to sustain the load of rainwater as per the
Changes

requirements of Chapter 8 of ASCE 7. Rain loads shall be based on the summation of the static head, d,, hydraulic
head, d,, and ponding head, d,, using Equation 16-20. The hydraulic head shall be based on hydraulic test data or
hydraulic calculations assuming a flow rate corresponding to a rainfall intensity equal to or greater than the 15-
minute duration storm with return period given in Table 1611.1. Rainfall intensity shall be determined in inches
per hour for 15-minute duration storms for the risk categories given in Table 1611.1. The ponding head shall be
based on structural analysis as the depth of water due to deflections of the roof subjected to unfactored rain

| [

I 3 Tmies [

Equation 16-20 R=5.2(d, +d,+d,)
For SI: R=0.0098(d, + d, +d,)
where:

dead load, in inches (mm).

tural loading (SDSL), in inches (mm).
R=Rain load, in pounds per square foot (kN/m?).

8.2 (a) through (d) are blocked or not working.

= Hydraulic head equal to the depth of water on the undeflected roof above the inlet of the secondary drainage system for
structural loading (SDSL) required to achieve the design flow, in inches (mm).
d,=Ponding head equal to the depth of water due to deflections of the roof subjected to unfactored rain load and unfactored

d, = Static head equal to the depth of water on the undeflected roof up to the inlet of the secondary drainage system for struc-

SDSL is the roof drainage system through which water is drained from the roof when the drainage systems listed in ASCE 7 Section

TABLE 1611.1—DESIGN STORM RETURN PERIOD BY RISK CATEGORY

RISK CATEGORY

DESIGN STORM RETURN PERIOD

1&I 100 years
n 200 years
v 500 years

1611.2 Ponding instability. Ponding instability on roofs shall be evaluated in accordance with ASCE 7.

@
NTERNATIONAL CODE COUNCIL
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24|EBC

INTERNATIONAL EXISTING
(2]/ | BUILDING CODE*

)
IWTERNATIONAL
CODE COUNCIE

IEBC 2024

e Ch. 7: Alterations-Level 1
* Sec. 705-Reroofing
e Sec. 705-Structural

C
=)
=

41
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ALTERATIONS—LEVEL 1
‘About this chapter: Chapter 7 provides the technical requirements for those existing buidings that undergo Leve! 1 alerations as described in
Section 603, elements,
Thische
honical, pl
Level 1

buiding

space reconsguration, and Level 3 alterations invoive more extensive spoce reconfiguration, exceeding 50 percent of the

In controst, Level 2 aiteations involve more

'SECTION 701—GENERAL

‘Scan for 701.1 Scope. Level 1 alt¢
e @ B e

7012 €

ply wit i this chapter.
h hapter 12.

less safethants existing condition.

p!

, the portion altered shall

[BS] 701.3 Flood hazard In

Intemational Residential Code, as applicable.

require that the building comply with Section 1612 of the International Building Code, or Section R306 of the

SECTION 702—BUILDING ELEMENTS AND MATERIALS

702.1 Interior

national Building Code.

Building Code.

702.2 Interlor floor finish. New interior floor finish, including new carpeting used as an interior floor finish
terial, i ode.

702.3 Interior trim. Newly installed interior trim materials shall comply with Section 806 of the International

702. i
dwellings and townhouses regulated by the International Residential Code, window opening control devices or
d TM F2090 shall indow i

d two-family

1. The window s operable.
2. Oneof the fllowing applies:

21
22,
3. Oneof the following applies:
2 or R3 build the bottom of the clear opening of the wir ingi
32 Inone- and two-family dwel lated by th ode, the bottom of
the clear i
4. The window will will allow passag; hed (102 mm) spt inits
largest opened position.
5. The vertical distance from the bottom of the clear opening of the window opening to the finished grade or other surface
bel i i than
fthe clear opening of i
) de or other , on th of the room, space or bulding, and that are provided with

in Group.

702.5 Replacement window for emergency escape and rescue openings. Where windows are required to provide emergency
p R-2and R- ies and i i by

ternational Residentiol Code be exempt

Section 1031.3 of the International

NAL CODE COUNCIL Jpesessnen
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ALTERATIONS—LEVEL 1

Building Code and Section R310.2 of the d .‘ meets the following
conditions:
1. Therepl that will frame or exist-

astyk an equal or greater P
2. Where is part of 1011.5.6.
702,51 devices or fall

tedfor ed 3 After operation device
allowing the window to fully open, the control device shall not reduce the net clear opening area of the window unit. Emergency
ceys or tools.

702.6 Bars, grilles, covers or screens. Bars, gilles, covers, screens or similar devices are permitted to be placed over emergency
escape and rescue openings, bulkhead enclosure or ided all
aremet:

1. The ffe he construction.
> akey,tool orforce grea
3. Wheresuch installed, they shall he net clear opening

4. smokeal Section907.2.11of ode.

702.7 Materlals and methods. New work shall comply with the materials and methods requirements in the International Building
Code, International Energy Conservation Code, International Mechanical Code and Intemational Plumbing Code, as applicable, that
specify material standards, detail of installation and connection, joints, penetrations and continuity of any element, component or
systemin the building,

[F6] 702.7.1 Fuel Gas Code. f ode shall

IEBC 2024’s Sec. 705-Reroofing matches
IBC 2024’s Sec. 1512-Reroofing
I [

703.1 General, 9

SECTION 705—REROOFING

[BS] 705.1 General. Materials and methods of application used for recovering or replacing an existing roof |frs
covering shall comply with the requirements of Chapter 15 of the International Building Code. Changes

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 '/, unit vertical in 12 units horizontal (2-percent slope) in
Section 1507 of the International Building Code for roofs that provide positive roof drainage and
meet the requirements of Sections 1608.3 and 1611.2 of the International Building Code.
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 1502 of the International Building TaSffae

Cd
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SECTION 706—STRUCTURAL

[BS] 706.1 General. Where alteration work includes replacement of equipment that is supported by the building |-
or where a reroofing permit is required, the provisions of this section shall apply. Changes
[BS] 706.2 Addition or replacement of roofing or replacement of equipment. Any existing gravity load-carry-
ing structural element for which an alteration causes an increase in design dead, live or snow load, including
snow drift effects, of more than 5 percent shall be replaced or altered as needed to carry the gravity loads
required by the International Building Code for new structures.

Exceptions:

1. Buildings of Group R occupancy with not more than five dwelling or sleeping units used solely for
residential purposes where the altered building complies with the conventional light-frame
construction methods of the International Building Code or the provisions of the International Resi-
dential Code.

2. Buildings in which the increased dead load is due entirely to the addition of a second layer of roof covering weighing 3
pounds per square foot (0.1437 kN/m?) or less over an existing single layer of roof covering.

bf3132e

[BS] 706.3 Additional requirements for reroof permits. The requirements of this section shall apply to alteration work requiring
reroof permits.

[BS] 706.3.1 Bracing for unreinforced masonry bearing 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 comply with Section 304.3.2 by evaluation of the existing condition or by installation of parapet bracing.

[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 basic wind speed, V, is greater than 130 mph (58
m/s), in accordance with Figure 1609.3(2) of the International Building Code, roof diaphragms, connections of the roof diaphragm
to roof framing members, and roof-to-wall connections shall be evaluated for the wind loads specified in the International Build-
ing Code, including wind uplift. If the diaphragms and connections in their current condition are not capable of resisting 75
percent of those wind loads, they shall be replaced or strengthened 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.

NTERNATIONAL CODE COUNCIL jg
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24|RC

@ RESIDENTI{\LLUD.E”‘ oo IRC 2024
* Ch. 9: Roofing
* Requirements closely
match those of IBC Ch. 15
* |RC tends to be more
prescriptive than IBC

45

24 IECC IECC 2024

@R 78 C- and R-provisions:

e Commercial: Similar R-
values and reflectivity, and
more complex air barrier
requirements

* Residential: Some lower R-
values and more complex
air barrier requirements

INTERNAT,
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EXISTING BUILDINGS.

€503.2.5 Floor alterations. Where an alteration to a floor or floor rfaces to which insul
be applied, and the floor o floor overhang Is part of the buiding thermal envelope, the floor or floor overhang shall be brought
into compliance with Section C402.1 or an approved design that minimizes deviation from the insulation requirements. This
requirement applies to floor alterations where the floor cavities or surfaces are exposed and unobstructed prior to construction.
€503.2.6 Bell de wall alterations. Where grade sp: , walls enclos-
ing be insulated Section C402.1. Where the bel
conditioned space and where walls enclosing such space are altered, they shall be insulated where required in accordance with
Section C402.1
€503.2.7 Air barrier. Altered building thermal envelope assemblies shall be provided with an air barrier in accordance with
Section C402.6.1. Such air barrier need not be continuous with unaltered portions of the building thermal envelope. Testing
requirements of Section C402.6.1.2 shall not be required.

€503.3 Heating and cooling systems. New heating, cooling and duct systems that are part of the alteration shall comply ith

24

Section C403.

€503.3.1 i are part of
€503.3.2 Mechanical system acceptance testing. Where an alteration requires compli
bsecti hanical

pl

Exceptions:

capacity of less than 960,000 Btu/h (281 kW).

1. Buildings with less than 10,000 square feet (929 ) and a combined heating, cooling and service water-heating

2. Systemsincluded in Section C403.5 that serve individual duwelling units and sleeping units
€503.3.3 Duct testing. Ducts and plenums designed to operate at static pressures not less than 3 inches water gauge (747 Pa)

Section C4035.
lance with Section C403 or any of its
408.2.2,C408.2.3 and C408.25.

that ser be tested hi
1. Twenty-five percent or more of the total length of the ducts In the system are relocated.
2. Thetotal length of all ducts in the system is increased by 25 percent or more.

ion where the alterat

any of the following:

€503.3.6 Replacement or added roof-mounted mechanical equipment. For roofs with insulation entirely above the roof deck
and where existing roof-mounted mechanical equipment is replaced or new equipment is added, and the existing roof does not
comply with the insulation requirements for new construction in accordance with Sections C402.1 and C402.2.1, curbs for added
or replaced equipment shall be of a height necessary to accommodate the future addition of above-deck roof insulation to be
installed in accordance with Section C503.2.1, Item 2. Alternatively, the curb height shall comply with Table C503.3.6. Curb height
shall be the distance measured from the top of the curb to the top of the roof deck.

TABLE C503.3.6—ROOF-MOUNTED MECHANICAL EQUIPMENT CURB HEIGHTS

CLIMATE ZONE

CURB HEIGHT, MINIMUM

0,1,2and3 16 inches
4,5and 6 17 inches
7and 8 18 inches

For Sl: 1inch =25.4 mm.

INTERNATIONAL CODE COUNCIL
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INTERNATIONAL
PLUMBING CODE®

INCLUDES

Plumbing provisions from

1CC A117.1-2017 Standard for Accessible
and Usable Buildings and Facilities

IPC 2024
e Ch. 11: Storm Drainage

Roof drains, scuppers and
gutters

Maps based on a 100-yr.
hourly rainfall rate

* No substantive roofing-related
changes

Link
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D4 I l
INTERNATIONAL
/ FIRE CODE"

IFC 2024

* Sec. 303-Asphalt Kettles

* Sec. 317-Vegetative and
Landscaped Roofs

* Sec. 701.2-Fire-resistance-
rated construction

* Sec. 3305.10-Safeguarding
Roofing Operations

* No substantive roofing-related
changes

49

Technical issues...
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The NRCA Roofing Manual:

Steep-slope Roof Systems

2025 NRCA Manual
2025 Steep-slope Roof Systems

The Manual represents
“best practice” guidelines

51

Significant revisions
The NRCA Roofing Manual: Steep-slope Roof Systems-2025

OSB roof decks are no longer recommended

in two layers with staggered and offset joints

Joints in vented nailbase insulation should be taped

Updated code references to 2024 |-codes

New appendix addressing IBHS’ Fortified program

Nailbase and vented nailbase insulation should be installed

52
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TO VIEW, CLICK ON BOOK COVER

Winrca

The NRCA Roofing Manual—2025 Set
¥ Nrea

53

Roof Wind Designer

www.roofwinddesigner.com

WELCOME MARK GRAHAM  MYPROJECTS  PROFILE  ADMIN  LOGOUT

Y NRCA BiER

ROOF WIND DESIGNER

ASCE 7-16 AND ASCE 7-2

Tornado design has been added to Roof Wind Designer

Roof Wind Designer is intended to provide users with an easy-to-use means for determining roof systems’
design wind loads for many commonly encountered building types that are subject to building code

compliance.

Design-wind loads are derived using the American Society of Civil Engineers (ASCE) Standard ASCE 7,
“Minimum Design Loads for Buildings and Other Structures.” This standard is a widely recognized consensus
standard and is referenced in and serves as the technical basis for wind load determination in the

International Building Code and NFPA 5000: Building Construction and Safety Code. Roof Wind Designer
allows users to choose between ASCE 7's 2005, 2010, 2016, and 2022 editions. Roof Wind Designer uses
ASCE 7-05's Method 1—Simplified Method, ASCE 7-10's Envelope Procedure, Part 2: Low-rise Buildings
(simplified) of Chapter 30, ASCE 7-16's Envelope Procedure, Part 2: Low-rise Buildings (Simplified) of Chapter
30, and Part 4: Buildings with 60ft < h < 160ft (Simplified), and ASCE 7-22's Part 1: Low-rise Buildings, Part 2.
Buildings with h > 60 ft [(h > 18.3 m)1, and Part 4: Building appurtenances, rooftop structures and equipment.
A more detailed of ASCE 7's four editions
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; RESEARCH+TECH

Professional Roofing
April 2021
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Standards for wood structural panels

International Residential Code, 2024 Edition

Plywood:
* U.S. Department of Commerce PS-1, “Structural Plywood”

* CSA Group 0325, “Construction Sheathing”

Oriented-strand board (OSB):

* U.S. Department of Commerce PS-2, “Performance Standard
for Wood-based Structural-use Panels”

* CSA Group 0437, “Standards for OSB and Waferboard”
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Common, but not referenced in the Code

Plywood and OSB:

* APA-The Engineered Wood Association Standard PRP-108,
“Performance Standards and Policies for Structural-Use
Panels”

57
Attachment of Wood Panels: The International Residential Code, 2024 Edition’s Table R602.3(1)-
Fastening Schedule provides minimum fastener and fastener spacing requirements for wood
structural panels into roof framing shown in Figure 6.1.
Spacing of fasteners
Item [?e§cr|pt|on of Number and type of fasteners Edges Intermediate
building elements . supports
(inches) .
(inches)
Wood structural panels, roof sheathing to framing
and particle board wall sheathing to framing
6d common or deformed nail 6 6
(27x0.113”x0.281” head)
H 1/, ”»
31 3/8- 10 Va-inch-thick 8d common nail (22”7 x 0.131” x
0.281” head), or 6 6
RSRS-01 nail (2%” x 0.113”x0.281”
head)
8d common nail (2%2”x 0.131” x
. . 0.281” head), or
- 34-
32 | 19/32-to %-nchthick | peps 01 nail (2% x 0.1137 X 0.281” g 8
head)
10d common nail (3”x 0.148” x
. . 0.281” head), or
- /-
33 7/8-to 1%-inch thick 21" 0.131” x 0.281” head 6 12
deformed nail
Figure 6-1. Roof sheathing-specific excerpt from International Residential Code, 2024 Edition’s
Table R602.3(1)-Fastening Schedule
58
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Roof Construction

: APA Form E30, “Roof Construction”
--Roofing-specific excerpts from
A AR APA’s Engineered Wood Construction
e — Guide (102 pages)

-
>
=~
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Considerations

Lumber, plywood and OSB roof decks

* Be extra cautious of plywood and OSB roof decks
* Limit your deck acceptance responsibilities

* Consider more proactive plywood and OSB deck
replacement

* Consider pull tests for plywood and OSB roof decks when
using mechanically-attached membrane systems
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https://www.apawood.org/publication-search?q=roof+construction&tid=1
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Professional Roofing
September 2024
Know the options
61
Nailbase insulation considerations
* Double layer design and application
* Taped joints can control vapor leaks/underlayment wrinkling at
board joints
* Pressure-tested and FRT nailbase are not good ideas for nailbase
62
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‘Fully” adhered

63

b) recH TobAY

Terminology can create

The fully adhered misnomer

by Mark §. Graham
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MARK S. GRAMAM i NRCA's vicepresdentof

Professional Roofing
January 2017
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“Moisture” meter concerns

Moisture
Scale

Suh3. & P

65

These meters do not read moisture...
...they are reading relative conductivity, which can be
correlated to specific materials in specific conditions
when properly calibrated.
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Considerations

“Moisture” meters

Read/understand the instruction manual

Understand device sensitivity

Understand proper operating conditions

Proper calibration/recalibration is critical

Don’t overstate the meter’s capability

Verify job-specific results with gravimetric analysis

67

IR thermometers

The same concerns apply:

* Not really measuring
temperature

* Emissivity

* Reflectivity

* Devices are sensitive to
temperature and humidity
changes
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Polyiso. testing

R-value testing
Facer sheet adhesion (with the Chicago Roofing Contractors Association)

69
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LTTR — ASTM C1303 and ASTM C518
* A 15-year time-weighted average R-value

* The predicted R-value after 5-years
(under controlled laboratory conditions)

R-value — ASTM C518
e R-value at the time of the test

71

e LTTR and R-value is typically tested and reported at 75 F.

* NRCA tests at 75 F, but we also test at 40 F and 110 F.

72
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1c
1p
2c
2p
3p
4p

Test results

Physical properties

2.726
2.002
3.254
2.024
2.218
2.057

Manufacturer Apparent density Thickness
(Ib/ft3) (inches)

2.578
2.594
2.576
2.585
2.500
2.735

73
Test results
R-value
1c 14.4
1p 13.9
2c 13.6
2p 15.6
3p 13.2
4p 15.3
74
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1c

1p
2c
2p
3p
4p

More test results

10.8
8.9
14.5
15.4
12.6
16.9

14.4
13.9
13.6
15.6
13.2
153

R-value (40 F) R-value (75 F) R-value (110 F)

12.8
12.0
121
13.4
11.6
13.1

75
Preliminary conclusions
* Tested R-values vary
* Some tested R-values are already lower than LTTR
* Some samples are exhibiting different characteristics
76
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Preliminary recommendations

* Specify, purchase and sell polyisocyanurate insulation
(and all insulation products) based on their thicknesses,
not its R-values

77

Polyiso facer sheet adhesion

78
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-
o Intcrnationl Sumdard,

i decloped i acidoce wth ensisnly el princls e ondordtn b bn 0 Do an Pricgc o he
13

Ag]p? Designation: C1289 - 23a

Standard Specification for
Faced Rigid Cellular

e aid

Thermal

Board'

1. Scope
1.1 This specification covers the general requirements for
faced thermal insulation boards composed of rigid cellular
polyisocyanurate surfaced with other materials. The insulation
boards are intended for use at temperatures between —40 and
(40 and 93°C). This speci

ic applications. Consult the
ndations and propertics in

speific appicuion, the sesal fenpenrs i sl he
agreed upon by the manufacturer and the purchas

1.2 This standard is intended to apply to rigid cellular
polyurcthanc-modified polyisocyanurate thermal insulation
bourd products that arecommk accepable as non-
structural pancls uscful in building construction. The term
polyisocyanurate cncompasscs the term polyurcthane. For
sign purposes, users should follow specific

by board manufacurees g

design considerations. and

agencies that address fire performance. Where required. the fire
performance of the material shall be addressed through stan-
dard fire test methods established by the appropriate governing
documents.
14 The s s i nc o it e o be eparded
given in parentheses arc mathematical
that are provided for information only
and are not considered standard.

s other than those contained i

of ntermatonal Standards, Guide -
ued by the World Trade Organization Technical
Barriers 0 Tade (TBT) Commiree

2. Referenced Documents
The following documents, of the issue in effect on the
e of matcna purchase, form a part of this specification to
the extent specified herein:
2 ASTM Standards?*
rminology Relating to Thermal Insulation
st Method for Stcady-State Heat Flux Measurc-

203 Tew Methods for Bresbing Load and Flexural Proper-
Type Thermal Insulation

on for Cellulosic Fiber Insulating Board
ods for Cellulosic Fiber Insulating Board

formed Block nd Board Type Therml lation
€390 Practice for Sampling and Acceptance of Thermal
Insulation Lots

C518 Test Method for Steady-State Thermal Transmission
. Pooeien b Mok of it i FLo Mcer At

‘, p
1045 ractice fo Calulting Thermal Trammimion Prop-
erties Under Steady-State Conditions

ASTM C1289-23a

79

testing.

11.6 Tensile Strength Perpendicular to Board Surface—
Tensile strength perpendicular to the major board surfaces of
the faced board product shall be tested in accordance with Test
Method C209, Tensile Strength Perpendicular to Surface, or
Test Method D1623 (Type C), utilizing a 250°F (121°C) hot
melt adhesive system for sample preparation. Molten adhesive
shall be uniformly applied over each faced sample surface and
allowed to cool in 73°F (23°C) laboratory air for 24 h before

//VW(:od or Metol Blocks I'{ Thick

/

| Specimen
| /
.
' l“
f' /

/

Cemented Joints

1% in. = 32 mm
FIG. 2 Apparatus for Determination of Tensile Strength
Perpendicular to Surface

Tensile strength, psf
(kPa), min
Perpendicular to
board surface

500 (24) 500
(24)

500 (24)

500 (24) 500 (24) 2000 (95)
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Test results

ASTM C209 tensile strength

Manufacturer Tensile strength Standard deviation
Average (psf) (psf)

1c 1,888 556
1p 2,041 909
2c 1,874 730
2p 1,301 409
3p 1,029 495
4p 1,185 327
81
Peel test

Internally-developed evaluation method
No ASTM standard
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1c

1p

2c

2p

3p

4p

Test results

2.78 MD
3.03 XMD

2.52 MD
2.89 XMD

2.30 MD
2.30 XMD

2.52 MD
2.36 XMD

2.83 MD
2.97 XMD

2.61 MD
2.19 XMD

Average

2.59 MD
2.62 XMD

Manufacturer Peel strength Standard deviation
Average (psi) (psi)

0.62 MD
0.44 XMD

0.78 MD
0.94 XMD
0.31 MD
0.28 XMD
0.61 MD
0.53 XMD
0.59 MD
0.57 XMD

0.56 MD
0.76 XMD

83

Preliminary conclusions

Peel values seem low

— Impact of knit lines

Our peel test method seems viable

More testing is planned:

— Board top vs. board bottom

— Other faced insulation boards

— More refinement of the test method may be needed

Peel values are only about 10% of tensile values

— More polyiso. specimens (production lots, plants)

84
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Recent and common technical inquires

Requests of NRCA for technical assistance

85

@ Interdisciplinary Professional Programs -
Q

® Site Search

College of Engineering

) Course Search

Professional Development Courses  Certificates  Online Master’'sDegrees ~ Custom Courses  About v

Home / courses / Low Slope Roofing Systems

Low Slope Roofing Systems

‘PR\NT - flw|linl & Upcoming dates (1)

Course Overview Dec. 2-3,2025

. . L L . . Madison, WI

If you design, install, commission, maintain or repair low slope roofing

systems, this course will provide you with the tools and techniques to do your

. . . . . ENROLL NOW

job correctly and avoid problems. Upon completing this course, you will be

able to identify the best solutions to your roofing problems, whether you're

working on new construction, performing maintenance, or re-roofing. [ Add to Calendar
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(m Interdisciplinary Professional Programs

College of Engineering

Professional Development Courses  Certificates  Online Master’s Degrees Custom Courses

Home / courses / Advanced Topicsand CurrentIssuesin Low-slope Roofing

PRINT

f‘!‘in‘&"

Course Overview

Learning objectives for this new course include expanding on your ability to
troubleshoot water- and wind-related failures, gaining a greater
understanding of moisture mechanics and issues related to concrete roof
decks, and recognizing some legal considerations and sustainability issues in
the roofing industry.

@ Site Search

Course Search

About

Advanced Topics and Current Issues in Low-slope Roofing

Upcoming dates (1)

Mar. 25-26, 2025

Madison, Wi

ENROLL NOW

BAdd to Calendar

L
=)
=~

Questions... and other topics
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600

Rosemont, Illinois 60018-5607
N RC/ \ (847) 299-9070
= mgraham@nrca.net
www.nrca.net

Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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Mark S. Graham

www.marksgraham.com

Home About Me News Upcoming Events Papers and Articles Links Contact

This website is intended to allow users easy access to my curriculum vitae,
news via my Twitter account, upcoming events, articles and symposium
papers, past presentations, useful links and contact information.

Additional information about my work is available on NRCA's website,
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We’re moving! NRCA’s new office address as of April 7, 2025...

Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association
Two Pierce Place, Suite 1200
Itasca, lllinois 60143
N RCA (847) 299-9070

= mgraham@nrca.net

www.nrca.net

Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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