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Speaker: Mark Graham, Associate Executive Director of Technical
Services National Roofing Contractors Association

Monday — March 18, 2019, 1:00 p.m. to 3:00 p.m.

The International Code Council (ICC) has just published the new
2018 editions of their I-codes, which include The International
Building Code, 2018 Edition and International Energy Conservation
Code, 2018 Edition. Individual states and local jurisdictions

can begin the process of adopting the new I-codes in 2018.

In this presentation, Mark S. Graham, Vice President, Technical
Services, National Roofing Contractors Association will provide
an overview of the roofing-related changes to the building,
residential, existing building, energy conservation, fire and
plumbing codes. Time will be allocated for questions from

the audience on code-related issues. (This educational offering
is recognized by MA & RI as satisfying educational credits
towards renewal of the Construction Supervisors License (CSL)
requirement.)
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Prerequisites

e Intermediate- to advanced-level

e Some knowledge of code requirements
e General knowledge of 2015 I-codes

e Understand...l am the messenger

— “..don’t shoot the messenger...”

Some background

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

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

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

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

e The code can also provide a basis for construction
claims-related litigation

North/East Roofing Contractors Association March 18-20, 2019
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g | NTERNATIONAL
%1 CODE COUNCIL

People Helping People Build a Safer World™

THE 1-CODES

ICC Performance Code (ICCPC)

International Building Code (IBC)

International Energy Conservation Code (IECC)
International Existing Building Code (IEBC)
International Fire Code (IFC)

International Fuel Gas Code (IFGC)

International Green Construction Code (IgCC)
International Mechanical Code (IMC)

International Plumbing Code (IPC)

International Private Sewage Disposal Code (IPSDC)
International Property Maintenance Code (IPMC)
International Residential Code (IRC)

International Swimming Pool and Spa Code (ISPSC)
International Wildland-Urban Interface Code (IWUIC)
International Zoning Code (1ZC)

Publication cycle

e 2000 edition
e 2003 edition
e 2006 edition
e 2009 edition
e 2012 edition
e 2015 edition
e 2018 edition

Three-year code development
and publication cycle

My 2017 NERCA program

My 2018 NERCA program
and this program

North/East Roofing Contractors Association
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International Building Code,
2018 Edition

INTERNATIONAL
BUILDING CODE"

INTERNATIONAL CODE COUNCI|
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:

About this chapter: Chapter 15 provides minimum requirements for the design and construction of roof assemblies and rooftop structures.
The criteria address the weather-protective barrier at the roof and, in most circumstances, a fire-resistant barrier. The chapter is largely pre-
scriptive in nature and is based on decades of experience with various traditional materials, but it also recognizes newer products such as
photovoltaic shingles. Section 1510 addresses rooftop structures, which include penthouses, tanks, towers and spires. Rooftop penthouses
larger than prescribed in this chapter must be treated as a story under Chapter 5.
Code development reminder: Code change proposals to sections preceded by the designation [BF], [BG] or [P] will be considered by one of the

code development committees meeting during the 2018 (Group A) Code Development Cycle. All other code change proposals will be considered)|
by the IBC—Structural Code Development Committee during the 2019 (Group B) Code Development Cycle. See explanation on page iv.

SECTION 1502
ROOF DRAINAGE

1 Ceneral. D

hall comply with this

o 1106 300 T108, 25 applicabie. of the huermaronal
umibing Cods.

.mu mqmm on of oot dranag

[ Secondary (emergeney overflow) drains or
cuppers. Where oof drains are required, secondry (emer
gency overflow) mof drains or scuppers shall be provided
here the roef perimeler consiruclion extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for any reason. The installation and siz
of secondary emergency overflow drains, leaders and
conductors shall comply with Sections 1106 and 1108, as
applicable, of the briemarioral Plambing Code.

; Whers scuppers are usod for secondary

1611.1. Scuppers shall not nw.mummn dimension of less
than 4 inches (102 mm). The flow e primary sys

e <hall o be comdered whon Joe ating and sisin
pers.

.4 Gutters. Gulers and leaders nu\\-u o the outside of

s
material of not less than Schedule 40 plastic pipe.
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in accordance with this code and the manufacturer's
approved instructions

1203.2 Flashing. Flashing shall be installed in such a manner
50 as 10 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.

1 Locations. Flashing shall be installed at wall and
foof intersections. al gutters, wherever there is 1 change in
fo0f slape or direction and around roof openings. Where
flashing is of metal, the metal shall be corrosion resistant
with a thickness of ot less than 0.019 inch (0.453 mm)
(No. 26 galvanized sheet).

15033 Coping. Parapet walls shall be properly coped with
noncombustible, weatherproof materials of a width not less
than the thickness of the parapet wall

18034 Atc and rafter veatilation. Intake and exhaust
venis shall be provided in accordance with Section 1202
and the vent product manufactures's installation instructions

1503.8 Cricket: and saddles. A crickel or saddle shall be
installed on the ridge side of any chimney or penetration
greater than 30 inches (762 mm) Wwide as measured perpen-
dicular (0 the slope. Cricket or saddle coverings shall be sheel
metal or of the same material 35 the roof covering.

Exception: Unit skylights installed in accordance with
Section 2405.5 and Nlashed in accordance with the manu-
ac instructions shall be permitied 1o be installed
without a cricket or saddle.

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:
About this chaptor:
The

aic sningies. Socton 1510,
od i s

<. Rooftop pentiouses

byone of the

rge propasals wil be considered

opment Cycle. Al other

SECTION 1501
GENERAL

LE0L1 Scope, The provisions ofthis chapier shall governthe
materials, construction and quality of roof assembl
and Toofiop Smuchures

SECTION 1502
= ROOF DRAINAGE

2 and insalnion of o dnage
systems shal comply wih Secton this code and Sec-
tions 1106 and 1108, as 4nplhjhk of the Duermarional
Plunibing Cade.

[F] 15022 Secondary (emergency overflow) drains or
scuppers. Where roof drains are required. secondary (emer
gency overflow) roof drains or scuppers shall be provided
where the roof perimeter construction extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for any reason. The installation and siz-
ing of secondary emergency overflow drains, leaders and
conductors shall comply with Sections 1106 and 1108, as
applicable, of the Fntemarional Plumbing Code.

rs are used for secondary
e the quantity, size, loca-
o and e ekevation of the scuppers shall e szed 1 pre
vent the depth of ponding water from exceed;
d s delermined by Section

than 4 fnches (102 mm). The flo
tem shall not be considerey
pers.

1802.4 Catters. Gutters and leaders placed on the outside of
bl

aeral o ot s than Schedule 40 plsic pipe
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SECTION 1503
WEATHER PROTECTION

1503.1 General. Roof decks shall be covered with approved
roof coverings secured to the building or Structre in accor-
dance with the provisions of this chapler. Roof coverings

shall be designed in accordance with this code. and installed
in accordance with this code and the manufacturer's

approved instructions

.2 Flashing. Flashing shall be installed in such a manner
50 as Lo prevent water from entering the wall and roof throu
joints in copings. through moisture-permeable materials and
at intersections with parapet walls and other penetrations
through the roof plane.

1 Locations. Flashing shall be installed at wall and
tersections. al gutters, wherever i

roof slope or direction and around roof openin:
flashing is of metal. the metal shall be corrosion resistant
with a thickness of not less than 0.019 inch (0483 mm)
(No. 26 galvanized sheet).

15033 Coping. Parapet walls shall be properly coped with
noncombustible., weatherproof materials of a width not less
than the thickness of the parapet wall.

15034 Attic and rafter ventilation. Intake and exhaust [
vents shall be provided in accordance with Section
and the vent product manufactures’s installalion instructions.

15035 Crickets and saddles. A cricket or saddle shall be |
installed on the ridge side of any chimney or penetr

greater than 30 inches (T62 mm) wide as measured perpen-
cular to the slope. Crickel or saddle coverings shall be seet
metal orof the same material 35 the roof cover

Exceprion: Ut skyiges insaled i accordance wih
Section 2405.5 and Nashed in 1 h the manu-
Tacturer's iniracions shall be permiied 1 be staied
without a cricket o saddle.

North/East Roofing Contractors Association
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

NTERNATIONAL CODE COUNCIL [t

User notes:

About this chapter:

SECTION 1501 SECTION 1503
GENERAL WEATHER PROTECTION

Seope. The provisions of this chapter shall gov
materials, construction and qualiy of roof assemblies.
flop structures.

overnthe 18031 General. Roof decks shall by
roof caverings secured (o the

SECTION 1502
ROOF DRAINAGE

gs. through mo
tions with parape

me
at alls and other penetrations
through the roof plane.

1°* IBC2015’s Sec. 1502-Definitions is

‘ moved to IBC 2018’s Ch. 2-Definitions

* |IBC 2015’s Sec. 1503.4-Roof Drainage is
{ moved to IBC 2018’s Sec. 1502 4!

T

o
o
t

YT O XY
as

LI
which

1611.1. 3 n o
than 4 inch mm). The flow through the primar
tem shall not be considered when locating and sizing scup-  dicular (0 the s|
pers. metal orof the

e

s
rial 25 the roof cover

Gutters. Gutters and leaders placed on ihe outside of i ylights installed in
er S -3, prival and build s e w
o W construction, shall be mbustible I
material of not less than Schedule 40 plastic pipe. ‘without  cricket or saddle.
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SECTION 1502
ROOF DRAINAGE

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

[P] 1502.2 Secondary (emergency overflow) drains or
scuppers. Where roof drains are required, secondary (emer-
gency overflow) roof drains or scuppers shall be provided
where the roof perimeter construction extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for any reason. The installation and siz-
ing of secondary emergency overflow drains, leaders and
conductors shall comply with Sections 1106 and 1108, as
applicable, of the International Plumbing Code.

1502.3 Scuppers. Where scuppers are used for secondary
(emergency overflow) roof drainage, the quantity, size, loca-
tion and inlet elevation of the scuppers shall be sized to pre-
vent the depth of ponding water from exceeding that for
which the roof was designed as determined by Section
1611.1. Scuppers shall not have an opening dimension of less
than 4 inches (102 mm). The flow through the primary sys-
tem shall not be considered when locating and sizing scup-

pers.

1502.4 Gutters. Gutters and leaders placed on the outside of
buildings, other than Group R-3, private garages and build-
ings of Type V construction, shall be of noncombustible
material or not less than Schedule 40 plastic pipe.

NTERNATIONAL CODE COUNCIL eyt
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ROOF ASSEMBLIE

SECTION 1511
REROOFING

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

Exceptions:

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

[§e]

. Recovering or replacing an existing roof covering
shall not be required to meet the requirement for
secondary (emergency overflow) drains or scuppers
in Section 1503.4 for roofs that provide for positive
roof drainage. For the purposes of this exception,
existing secondary drainage or scupper systems
required in accordance with this code shall not be
removed unless they are replaced by secondary
drains or scuppers designed and installed in accor-
dance with Section 1503.4.

2018 INTERNATIONAL BUILDING CODE®

ass
NTERNATIONAL CODE COUNC I e e ot Tt A o R T o

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1504 roof systems, melal panel roof systems applied (o a solid
PERFORMANCE or closely fitted deck and other fypes of membrane roof

FM 4474, UL
SECTION 1504 —

teck and roof
tion and sup-

PERFORMANCE REQUIREMENTS

1504.1 Wind resistance of roofs. Roof decks and roof cover-
ings shall be designed for wind loads in accordance with
Chapter 16 and Sections 1504.2, 1504.3 and 1504.4.

15042 Wind resistance of clay and concrete tle. Wind
Ioads on clay and ile”roof coverings shall be in
accordance with Sec

roof tles shall
1504212

ficat

aximum ind speed
all bear a label to indi-
and the required clas-

id tile, a wind tunnel test shall be uses
the win: fstics of the
ceordance

d low-

cover
ions d |

in accordance with Section 15048 and

15043 Wind resistance of nonballasted roofs. Roof cover-
ings installed on roafs in accordance with Section 1507 that
¢ mechanically aitached or adhered 10 the roof deck shall he

1504.3 Wind resistance of nonballasted roofs. Roof cover- [f; o
ings installed on roofs in accordance with Section 1507 that pu&i
are mechanically attached or adhered to the roof deck shall be

designed (o resist the design wind load pressures for compo- fEe |
nents and cladding in accordance with Section 1609.5.2. The 5=
wind load on the roof covering shall be permitted to be deter- [+
mined using allowable stress design.

I

F
F
F
F
F

ASCE 7-16’s ASD method |- oo

2018 INTERNATIONAL

cope®

2
NTERNATIONAL CODE COUNCIL ety
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Ch

ing:
are

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1504
PERFORMANCE REQUIREMENTS

1504.1 Wind resiztance of roofs. Roof decks and roof cover-
ings shall be designed for wind loads in accordance with
5.

wapter 16 and Sections 1504.2, 1504.3 and 15044,
1504.1.1 Wind resistance of asphalt shingles. Asphalt
shingles shall be tested in accordance with ASTM D155,
Asphalt shingles shall meet the classification requirements
of Table 1504.1.1 for the appropriate maximum basic
wind speed. Asphalt shingle packaging shall bear a label
to indicate compliance with AS
required classification in Table 1504
Exception: Ashalt shinges ot included i e scope of
ASTM D715 shall be te
wilh ASTM D3161 ,\wun Sungle packaging 3
bear a label 1o indicate compliance with ASTM D3161
and the required classification in Table 1504.1.1

15042 Wind resiztance of clay and concrate file. Wind

on elay and concrete tle foof coverings shall be in
cordance with Section 1609.5

150421 Testng Testing of oncrke and cly mof s sall
be in accordance with Secfions 15047 | 1 and |

roof systems, metal panel roaf systems applied (o a solid
or o d deck and other types of membrane roof
Coverigs shll b Lestad i aceondince with PN 474, UL
580 or UL 1897.

uctural metal panel roof systems. Where
e i v pane] fancions s he oot deck. and root
covering and it provides both weather protection and sup-
port for loads, the structural metal panel roof system shall
comply with this section. Siructural standing-seam metal
panel ool sytems sall be tesed in accon h
M EI501 or FM 4474. Structural through-fastened
oty pancl roof systems shall be tested in accordance
with ASTM EI592, FM 4474 or UL 580,
Exceptions:
Metal roofs constructed of cold-formed steel
shall be permitied (0 be designed and lested in
accardance with the applicable referenced struc-
twral design standard in Section 22101
Metal roofs constructed of aluminum shall be
permitted o be designed and tested in accordance
plicable referenced structural design
standard in Section 2002

ot s e 1504.3. 3 Mera] roof shingles. Metal roof shingles applied

o a0t

16 for
dctenming he wind

(o a solid or closely fll[Ld deck shall be tested in accor-
sesal dance with ASTM D3161, FM 4474, UL 580 or UL 1897.

= ue mr ol Metal roof shingles tested in accordance with ASTM

SSTD 11 and Chapter

1 wd el [ 31 6] shall meet the cla:

< installed 0N r00fS in a
mechanically attached o

seizmewive it | 504, 1.1 for the appropriate

1504.3.1 Other roof =

sification requirements of Table
maximum basic wind speed
sland the metal shingle packaging shall bear a label to indi-

I mined using allowable stres

men s o CALE compliance with ASTM D3161 and the required clas-
sussremon s fication in TdhlL 1504.1.1.

WAXMUM ASIC Wi SPeE|

FIGURES 1608 3(1){5) OR ASCET TP}~ SPEEDTV:
i 55 D.GorH ADorF
O o0 D.GorH ADorF
B o0 GorHl ADorF
5 0 Gorll F
s [E] GorHl F
T8 130 H F
B 0 W F
o 150 H F

w2
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60 fost o less. Adsitional <alculalions are

2018 INTERNATIO!

RE2 and RE-3 of ANSISPRI ES.|, except basic design
ind speed. 7, shall be determined from Figures 16093(1)

through 1609.3(8) as applicable.

1504.6 Physical properties. Roof coverings installed on low-
slope oofs (roof slope < 2:12) in sccordance with Section
1507 shall demonstrate physical integrity over the working life

af the roof based on 2,000 hours of

T™ Gisz.
that are
subject to cyclical flexural respanse due to wind loads shall not
demonstrate any significant loss of tensile strength for unrein
forced membranes or breaking for reinforced mem:
branes when tested as herein required

15047 Impact resistance, Roof coverings installed on low
pe mofs (roof slope < m in apcordance with Section
1507 snall resist impact based on the resals of et
conducted in accordance with ASTM D746,

ine “Resistance 10 Foot TrafTc Tes” i S5 mm 55 u M

18048 Surfacing and ballase material: in hurricane-

wilh a mean roof height exceeding that permitted by Table
1504.8 based on the exposure Category and basic wind
speed at the site, the following als shall not be used
on the roof:

gate used as surfacing for roof covering:
te, pravel of stone used as ballast

TABLE 15048
MAXIMUM ALLOWABLE MEAN ROOF HEIGHT
PERMITTED FOR BUILDINGS WITH AGGREGATE ON THE
ROOF IN AREAS OUTSIDE A HURRICANE-PRONE REGION

AR WEAN FHOOF HEH
NOMIAL DESIGN WIND 4{
TREED, Ve Exposire category

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1505
FIRE CLASSIFICATION
General, Roof assemblies shall be: divided into
the classes defined in this section. Class A. B and C roof
assemblics and roof coveings requird o be lsed by i sc-
tion shall be tested in accordance STM EIOS or L L
790. In additios
shall be tested
mum rof coverin

and sloped glazing that comply with
2610,

Exception: Skylig
Chapler 24 or S

[BF] 1505.2 Clas: A roof assemblies. Class A roof assem-
blies are those that are effective against severe fire test expo-
sure. Class A roof assemblies and roof coverings shall be

¢ and identified as Class A by an approved testing
. Class A roof assemblies shall be permitted for use in
idings or structures of all types of construction.

Exceptions:
Class A roof assemblies include those with cover-
ings of brick, masonry or an exposed concrete roof

deck

2. Class A roof assemblies 4150 include ferrous of cop-
heets, metal sheets and shing
oncrele roof tle or slale installed on non-
combustible decks or [errous, copper of metal sheels
installed without a ro0f deck on noncombustible
framing.

Class A roof assemblies include minimum 16 ounce
per square foot (0.0416 ke/n) copper sheets
installed over combustible decks.

Clas & ool ssemblics ncide sl nstalld over
ASTM D226, Type [ over combusti-

tested, listed and identified with a fire ¢
dance with UL 1703 and UL 2703.
shall comply with Table 1505.1 b
‘= struction of the building.

[BF] 1505.9 Rooftop mounted photovoltaic panel systems.
Rooftop rack-mounted photovoltaic panel systems sh.lll be

North/East Roofing Contractors Association

UL 2703 added

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

March 18-20, 2019
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

f assembli roof ass
at are effective against moderate fir
e. Class B roof assemblies and roof \\\n.ﬂlv‘; shall
and identified gs Class B by an approved lesti

agency

[BF] 18054 Class C roof assemblies. Class C roof assem-
blies are those that are effective against ight fife-est expo-
sure. Class C_roof assemblies and roof coverings shall be

A new underlayment
sub-section has been
added

Each bundle shall be marked t© 1deatiy the manufactred
unit and the manufacturer, and shall be labeled to identify the
classification of the material in accordance with the testing
required in Section 1505.1, the treating company and the
quality control agency
[BF] 1505.7 Special purpose roofs. Special purpose wood
shingle or wood shake roofing shall conform to the
and application requirements of Section 1507.8 or 15
inch (15.9 mm) Type
resistant gypsum backing board or gypsum \nmm
il e placed under minimum nominal
mm) wood structural panel solid sheath
mm) nominal spaced sheathing

[BF] 15055 Building-integrated photovolisic product
all

[BF| 15029 Rooftop mounted photoroliaic panel systems.

Roollop rsckemountad photovoliic pansl gesems soall be

tested, isted an e with a fire classficalion i accor-

J dance with UL 17 703 and UL 2709, The fire clasieation
shall comply with Table 1505.1 based on the fype of con-
struction of the building

[BF] 1505.10 Roof gard.

sardens and |

ens and landscaped roofs. Roof
ped roafs shall comply with Section
16 and shall be installed in accordance with

SECTION 1506
MATERIALS
1506.1 Scope. The requirements set forh in this sect
apply o the application of roof-covering material:
herein. Roof coverings shall be applied in accordance
this chapier and the manufacturer's installation instructions.
Installation of roof coverings shall comply with the applica-
ble provisions of Section 1507
1506.2 Material specifications and physical characteris-
ties. Roof-covering materials shall o o applicable
standards listed in this chapter.

s
NTERNATIONA

1506.3 Produet identification. Roof-covering materials
shall be delivered in packages bearing the m:

z agency
ulk shipments of
materials shall be accompanied with the same information
issued in the form of a certificate of on a bill of lading by the
manufacturer.

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS.
12071 Seope. Roof coverings shall be applied in accordance
with the applicable provisions of this section and the manu-
facturer's installation instructions

£07.11 Underlayment. Underlayment for asphalt shin-
ete tile, metal roof shingles, mineral-
late and slate-type shingles, wood
shingles, wood shakes, metal roof panels and photovol-
taic shingles shall conform to the applicable standards
listed in this chapter. Underlayment materials required to
comply with ASTM D226, D1970, D4860 and D6
sl bear 2 label indicatin compliance with the standard
tion and, if applicable, type classification indi-
cated in Table 1507.11(1). Underlayment shall be
applied in accordance with Table 1507.1.1¢2). Underlay-
ment shull be attsched in accordance with Table
1507.1.163

Exuplmn

1. As an altemative, self-adhering polymer modi-
fied_bitumen underlayment complying with
ASTM DI1970 and installed in accordance with
the manufacturer's installation instructions for
the deck material, roof ventilation con
and climate exposure for the roof covering
installed shall be permitted.

2. As an alternative, a minimum 4-inch-wide (102
mm) strip of seif-adhering polymer modified
bitumen membrane complying with ASTM
DI970 and installed in accordance with the
manufacturer's installation instructions for the
deck material shall be -Arf‘llul over all joints in
the roof decking. peoned underlayment
for the applicabie oof covering for wind
speeds less than 120 mph (54 mis) shall be
applied over the 4-inch-wide (102 mm) mem-
brane strips

lerative, two layers of underayment
ith ASTM D226 Type [T or ASTM
D460 T\N IV shall be permitted to be
installed as follows: Apply a 19-inch (483 mm)
strip of underlayment parallel with the cave
Starting at the eave, apply 36-inch-wide (914
mm) strips of underlayment felt, overlapping
successive sheels 19 inches (453 mm). The
underlayment shall be attached with corrosion-
fesistant fasteners in & erid pattern of 12 inches
(305 mm) between side laps with a 6-inch (152
mm) spacing at side and end laps. End laps shall

2018 INTERNATIONAL BUILDING CODE®

be 4 inches (102 mm) and shall be offset by 6
feet (1829 mm). Underlayment shall be attached
netal or plastic cap nails with a nominal
p diameter of not less than 1 inch (25.4 mm).
Melal caps shall have 3 thickness of no ess
than 32-gage sheet metal. Power- metal
have a thickness of nol less than
0.010 inch (mm). Thickness of the outside edge

TABLE 1507.1.1(1)
UNDERLAYMENT TYPES

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507.2 Asphalt shingles. The installation of asphalt sh
shall comply with the provisions of this section.

eck requirements, Asphall shingles shall be
fastened to solidly sheathed deck:

1507.2.2 Slope. Asphalt shingles shall only be used on
roof slopes of two units vertical in 12 units horizontal (17-
percent slope) or greater, For roof slopes from 1o unils
vactienl in 17 tmite hasizantal (17_nacrant clana) i in foe

ROOF COVERING

SECTION

MAXIMUM BASIC DESIGN
WIND SPEED, V< 140 MPH

MAXIMUM BASIC DESIGN
WIND SPEED, V > 140 MPH

Asphalt shingles

1507.2
ASTM

ASTM D226 Type Lor I
ASTM D4869 Type I, I1, 11 or IV

ASTM D226 Type 11
ASTM D4869 Type IV

D6757 ASTM D6757

Clay and concrete tiles

ASTM D226 Type 11
ASTM D2 Y
ASTM D6380 Class M

mineral surfaced roll roofing

ASTM D226 Type 11
ASTM D2626 Type 1
ASTM Dé6380 Class M

mineral surfaced roll roofing

626 Type 1

Metal panels

Manufacturer”

ASTM D226 Type 11

s instructions ASTM D4869 Type IV

Metal roof shingles

1507.5

ASTM D226 Type Lor I
ASTM D4869 Type I, I1, Il or IV

ASTM D226 Type 11
ASTM D4869 Type IV

Mineral-surfaced roll roofing

1507.6

ASTM D226 Type Lor I
ASTM D4869 Type I, I1, Il or IV

ASTM D226 Type 11
ASTM D4869 Type IV

Slate shingles

1507.7

ASTM D226 Type 11
ASTM D4869 Type Il or IV

ASTM D226 Type 11
ASTM D4869 Type IV

Wood shingles

1507.8

ASTM D226 Type Tor 1T
ASTM D4869 Type L, IT, I or TV

ASTM D226 Type II
ASTM D4869 Type IV

Wood shakes

15079

ASTM D226 Type Lor I
ASTM D4869 Type I, I1, Il or IV

ASTM D226 Type 11
ASTM D4869 Type IV

Photovoltaic shingles

1507.17
ASTM

ASTM D226 Type Tor 1T
ASTM D4869 Type L, I1, Il or IV

ASTM D226 Type II
ASTM D4869 Type IV

Da6757 ASTM D6757

2018 INTERNATIONAL BUILDING CODE®
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES
TABLE 1507.1.1(2)
UNDERLAYMENT APPLICATION

TABLE 1507.1.1(2)
UNDERLAYMENT APPLICATION

ROOF
COVERING

MAXIMUM BASIC DESIGN

SECTION WIND SPEED, V < 140 MPH

MAXIMUM BASIC DESIGN
WIND SPEED, V2 140 MPH

Asphalt
shingles

For roof slopes from two units vertical in 12 units horizontal (2:12),
up to four units vertical in 12 units horizontal (4:12), underlayment
shall be two layers applied as follows: Apply a 19-inch strip of
underlayment felt parallel to and starting at the eaves. Starting at the
eave, apply 36-inch-wide sheets of underlayment, overlapping
successive sheets 19 inches. End laps shall be 4 inches and shall be
offset by 6 feet. Distortions in the underlayment shall not interfere
with the ability of the shingles to seal

For roof slopes of four units vertical in 12 units horizontal (4:12) or
greater, underlayment shall be one layer applied as follows:
Underlayment shall be applied shingle fashion, parallel to and
starting from the eave and lapped 2 inches, Distortions in the
underlayment shall not interfere with the ability of the shi
seal. End laps shall be 4 inches and shall be offset by 6 feet.

Same as Maximum Basic Design Wind Speed,
¥ < 140 mph except all laps shall be not less than
4 inches

Footing maaatarer s it llion st hons

o
mlymbl 1o nd st
e, gy 3o nl i e o ne
cecsane et 19 nches. i a5 sl e
st by 6 feet. Disorions mlm-hvhunm
ih th bty of the shinglo

1507

inches

For oo g o it et
£ il e ey umm

Same 55 Maximan Basic Dosign Wi
T2 10 agh cxcep o g sl e o st

For ST Tinch =254 e | fos

2018 INTERNATIO!

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1807.18.7 Wind resictance. BIPV roof panels shall be
tested in accordance with UL 1897. BIPV roof panel pack-
shall bear a label to indicate compliance with UL

1897,

SECTION 1508
ROOF INSULATION
[BF] 1508.1 General. The use of bove-deck thermal insula-
tion shall be permitied provided that such insulation is cov-
ered with an approved roof covering and pusses (he (ests of
NFPA 276 or UL 1256 when tested as an assembly
Exceptions:
1. Foam plastic roof insulation shall conform to the
material and installation nqunkniulf(mn er 26,
2. Where a concrete roof dec and the above-
ek thermal mslion i covered with an spproved
roof covering
[BF] 1503.2 Material standards, Above-deck thermal insu-
lation board shall comply with the standards in Table 1508.2

SECTION 1510
ROOFTOP STRUCTURES
[BG] 1510.1 General. The provisions of his section shall
‘zovern the construction of rooflop structures.
1510.11 Area limitation. The acgrepate area of pent-
houses and ot enclosed oofop st shall ot
eed one-third he area of e supporting roof deck.
Such penthouses and e enckosed ofiop suctres
shall ot be required to be included in determining the
building area of number of stories as repulated by Section
503.1. The area of such penthouses shall not be included
in determining the fire area specified in Sec
[BC] 1510.2 Penthouses. Penthouses in compliance
Sections 1510.2.1 through 151025 shall be considered as a
portion of the story directly below the roof deck on which
such penthouses are located. Other penthouses shall be con-
sidered as an additional story of the building
[BG] 151031 Fght shoveroof dack. Penthouses con-
structed on buildings of other than Type I c

[BF] TABLE 1508.2

MATERIAL STANDARDS FOR ROOQF INSULATION

shall not exceed 18 feet (5486 mm)

fimited in
s tanks or elevators

the roof of buildings I

Cellular glass board ASTM (552 b s
omposite boards :}STNE C1289, Type IIL 1V, ﬂﬁ:f'ﬁriyﬁl‘n‘.{: :
or VII rovasennny.
Expanded polystyrene ASTM C578 ““:H‘Il‘fh‘hfﬂj‘;‘
Extruded polystyrene ASTM C578 e e 1
on which such pent-
Fiber-reinforced gypsum board  |ASTM C1278
Glass-faced gypsum board ASTM CI1177 i e oo
High-density polyisocyanurate ASTM C1289. ’;,"l‘,':.‘.“‘l’"""‘":'[‘“"“d
board Type T, Class B 160 (096 ) o
Mineral fiber insulation board ASTM C726 ::m":‘“m:r:
Perlite board ASTM C728 el
ocyanurate board ASTM C1289, Type Lor Il :'r‘ “n‘(:\c:l‘g'%:)l
Wood fiberboard ASTM C208, Type Il

North/East Roofing Contractors Association
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

wood complying with Section 2303.2 for exterior
installation.
Where exterior wall covering panels are used, the
panels shall have a fla 25 or less
when tested in the minimum and maximum thick-
nesses intended for use, with each face tested inde-
pendently in accondance with ASTM ES84 or UL
723 The panels shall be tested in the minimum and
maximum thicknesses intended for use in accor-
dance with, and shall comply with the acceptan
criteria of, NFPA 285 and shall be installed as
testa, Wher thepanes e tsted s partof an exte-
rior wall assembly in accordance with NF
the pancls sl be nsalled on the face o e
mechanical equipment supporting structure
in the same manper a5 they wert nstalied o the
tested exterior wall assembly
[BG] 151063 Type V comstruction. Th t of
mechanical quipment screens located on the roof decks of
buildingsof Typo V consiuction, 2 measured rom grde
plane 1 the Righest point on the mechanical equipment
Sereen, sl b pormited t excecd the maximum palc:
ing height allowed for the building by other provisions of
this codé where complying with any one of the followin
Hmiatons, provied 5 1% e eparation disance
eater than  feet (1524 m
1. Where the fire wpar.umnm.m ot ess s 20
fet (6096 m, e gt above rade plane of the
mechanical cquipment secen shall 1ot xcced 4 ft
(1210 ) more then the macimum bilding hight
allowed

2. The mechanical squipmen: screen shall be con-
structed of noncombustible materials.

3. The mechanical equipmen: screen shall be con-

structed of fire-retardant-treated wood complying

with Section 23032 for exterior installation

Where the fire separation distance is not less than 20

feet (6096 mm). the mechanical equipment

shall be constnucted of materials havin

spread index of 25 or less when tested in the mini-

mum and maximum thicknesses intended for use

with each face tested independently in accordance

with ASTM E84 or UL 723,
[BG] 1510.7 Photorcltsic panel: and Rooflop
oahics haovapion pomsis nd medalor Sl ¢ enened
in accordance with this section.

1 e

1 Fire clacsification. Rooftop-mounted pho-
ic panels and modules shall have the fire classifica-
lon n Sccordance with Section 15059,
[BE] 1610.7.2 Bhotovoltaic panels and modules. Roct-
top-mounted photovoliaic panels and modules shall be
"and Tabeled in accoedance with UL 1703 and sl
e installed in accordance with the manufacturer's instruc-
tions.

5] 12

108 Ochr rooftp sructures. Rooflp siucures
h

[BC] 1510.8.1 Aerial supports. Aerial supports shall be
construeted of noncombustible materials
Esception: Aerial supports not greater than 12 feet
(3658 mm) in height as measured from the roof deck to
the highest point on the aerial supports shall be permit-
ted Lo be constructed of combustible materials.
[BG] 1510 5.2 Bulkheads. Bulkheads used for the shelter
of mechanical or electrical equipment or vertical shaft
openings in he roof assembly shall comply with Secton
1510.2 as penthouses. Bulkheads used for any other pur.
pose shall bo consered a5 an dationsl Sory of the
building
[BG] 1510.8.3 Dormers. Dormers shall be of the same
type of construction as required for the roof in which such
dormers are located or the exterior walls of the building

[BC] 1510.8.4 Fences. Fences and similar structures shall
comply with Section 15106 a5 mechanical squipmen:

[BG] 1510.8. Flapoles. Flagpoles and similar structures
shall not be required to be constructed of noncombustible
materials and shall not be limited in height or number.

[BE] 1510.9 Structural fire resistance, The structural frame
and roof construction supporting loads imposed upon the roof
by any roofiop structure shall comply with the requirements
of Table 601. The fire-resistance reduction permitied by
Table 601. Note a, shall not apply to roofs containing
structures.

aftap

SECTION 1511
REROOFING

LE1L1 General Malrials and methods o spplcation uses
fo recovrin o eplac
comply wi

existing roof covering shal
i tn recuirements of Chapter 15

Exceptions:
1. Roof replacement OF rocf recover of existing low-
s shall not be required to mest
slope requirement of one-quar-
2 units horizontal (2-percent
ion 1507 for roofs that provide positive

¢ or replacing an exising roof covering
shall not be required lo meet the requicment for
secondary (emergency overflow) drains or scuppers

i Section 15034 for foofsthat provide for posiive
For the purposes of (his exception.

required in accordance with this code shall not be
removed unless they are replaced by secondary
drains of scuppers désigned and installed in accor-
dance with Section 1503.4.

15112 Structural and construction loads. Structural roof
compongats shal becapabl of supporing e o covering
sytem and the maleial and exuipment oads that il be
e i

et o e o

2018 INTERNATIONAL BUILDING CODE®

3 Roof replacement. Roof replacement shall include
the removal of all existing layers of roof coverings down to
the roof deck.
Exception: Where the existing roof assembly includes an
ice barrier membrane that is adhered to the roof deck., the
existing ice barrier membrane shall be permitted to remain
in place and covered with an additional layer ofice barrier
membrane in accordance with Section 1507
151131 Roof recover. The installation of & new roof
covering over an existing roof covering shall be permitted
where any of the following conditions oceur
. Where (he new roof covering is installed in accor
dance with the roof manufacturer’s
approved instructions.
Complete and separate roofing systems, such as
standing-seam metal roof panel systems, that are

aned 10 wansmit the oof Joade divecly 10 the
b fing's tructurl system and . do n 1y on
existing roofs and mof coverings for suppor, shall
ot require the remaval of existing roof coveri
Metal panel, meta! shingle and concrete and clay tle
£00f coverings shall be permitied (o be installed over
existing wood shake foofs when applied in accor
dance with Section 1511.4

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

ECTION 1512
PHOTOVOLTAIC PANELS AND MODULES

and modu

talled on a roof or as an integral parl

roof assembly i comply wilh the requitcmeats of this

code and the Jntsmational Fire Cod

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

3. Where (he existing foof has twe o more applica
ions of any type of oo covering.
Roof recovering. Where the application of a new roof
covering over wood shingle or shake raofs creates a combus
tible concealed space, the entire existing surface shall be cov
psum board, mineral fiber, plass fiber or other
approved materials securely fastened in place.
15115 Reinstallation of materials. Existing slate, clay or
cement tile shall be permitted for reinstallation, except that
damaged, cracked or broken slate or tile shall not be rein
stalled. Existing vent flashing, metal ed,
collars and metal counterflashing
where rusted, damaged or deteriorated
malerials shall not be reinstalled
15116 Flashines. Flashings shall be feconstructed in accor
dance With approved manufacturer’s installation instructions
Metal flashing to_which bituminous materials are to be
adhered shall be primed prior to installation.

2048 INTERNATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCIL

1 Photovoltaic panel and moduler, Photovolaic par-

rlof a
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CHAPTER 12
INTERIOR ENVIRONMENT

Tser note:

Abut this chapter: Chaper 12 gtoades miinum Froviins fr e e of st ceapied envicnmen. Vertiater, 5/
el space 12 checty 1o 1 chipler and n conson éh 0 nmtonsl Mechanical Coe s the Imemationai
Energy Contrvssan otk oo So6 ot

SECTION 1201 2. At least 40 percent and not more than S0 percent
Of the required venting area s provided by venti-
lators located in the upper portion of the arric o
rafter space. Upper ventilators shall be located
not more than 3 feet (914 mim) below the ridge or
highest point of the space, measured vertically

- The provisions of s hapier stall goven
veatition, R emperature conlro, lighting, sar
eund o, o e wun’nundmvm:lcnm

and rodentproofing associated with the interior spaces of
buildings with the balance of the venuilarion provided by

- ¥ eave or comice vents. Where the location of wal
roof framing members conflicts with the

sEchN 1202 installation of upper ventilators, installation more

TION than 3 feet (914 mm) below the ridge or highest

point of the space shall be permitted

12021 General nmmmns smu be mmdm with natral
venilation in accordance with Section | o

1 mechanical 120 enings info attic. Exlerior openings into the
ventilation in accordance with the International Mschanical anic space of any building intended for human occupancy
Code. shall be protected o prevent the entry of birds, squirrels,

Where the air infiltration rate in a dswellimg un is s than rodents, snakes and other similar creatures. Openings for

wentilation having a least dimension of not less than '/,
inch (1.6 mm) and ot more than , inch (6.4 mm) shall be
1202.2 Roof ventilation. Roof assemblics shall be ventilated {64 ma shall e providd i

e

in accordance with this section or shall comply with Section e muera winopeninss ravnz 2
1202.3. I . Where combusion st ix

Jorea, it shall be in accordance with
Emm-r7 GF e Tnfemarional Mechanical Code.

S air changes per hour where esied with a blower door al 3

1202.2 Roof ventilation. Roof assemblies shall be ventilated

in accordance with this section or shall comply with Section nrenied attic and unvented enclosed

12023 et Uivénied e and amenedaheised 1o
20221 Ventil - ; . framing ssembies crested by cilings applieddrcty o the
120221 Ventilated attics and rafter spaces, Enclosed
applied directly to the underside of roof framing members  \Wral roof sheaihing at a: = o i menpers
shall have cross ventilaion foe each separae space by ven- 12 D Permiied wher o e Tolloning consons a1
tilation openings protected agains the entrance of rain and
snow. Blocking and bridging shall be arranged so as ot to 1. The unvented arric space is completely within the
interfere with the movement of air. An aifspace of not less building hermal emvelope.
than 1 inch (25 mm) shall be provided between the insula N . avor retarters are intalle .
ion and e roof sheatning. The net free ventilating area 2. No interior Class I vapor retarders are installed on the
shall be not loss than . of e area of the space yenLl. ceiling side (arie floor) of the unvented arsic assembl
\aied. Ventilators shall ‘ne installed in accordance with or on e ceiling side of the unvented enclosed Fool
manufacturers installation instructions. framing assembly

Exception: The net free cross-ventilation arca shall be 3. Where wood shingles o shakes are used, not less than a

permitted 1o be reduced 10 ,,, provided both of the fol finch (6.4 mm) vented airspace separates (e shingles

lowing conditions are me. or shakes and the roofing underlayment above the siruc-
1. In Climate Zones 6, 7 and 8, a Class I or Il vapor tural sheathing

retarder is installed on the warmin-winter sideof 4. In Climate Zones 5, 6, 7 and §, any air-impermeable

the ceiling insulation shall be 4 Class Il vapor retarder or shall

2018 INTERNATIONAL BULDING CODE"

2(0]|1}8

INTERNATIONAL CODES

IRC

e Y International Residential Code,
2018 Edition

INCLUDES
oot fr

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

INTERNATIONAL CODE COUNCIL!
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CHAPTER 9
ROOF ASSEMBLIES

User note.

About this chapter: Ghapter 9 addresses the
or thermal barmer, Insuiation, vapor r2tar

« A roof a
af cavering. This chapter Providss the requirsmant for wind re

the roof deck, substrate
2nce of roof coverings:

a clay and conc
mi o0 shakes and shingles, builiup roofs, meii ol pa

o

ct s for roof drainage, fashing, above-deck thermal insulation, rooftop-mouniad phofovoltaic systems and
e roof covering.

IRC 2018 Ch. 9 changes are similar to
those of IBC 2018 Ch. 15 except:
* ASCE 7-10’s wind maps apply
* Some rooftop PV reformatting:

* New Sec. R324-Solar Energy

Systems

* New Sec. R905.17 (BIPV applied
directly to the roof deck)

alled

ct. Build
ucts installed as the roof cov-
e ed and labeled for fire classification
in accordance with Section R902.1

R902.4 Rooftop-mounted photovoltalc panel systems.  noncombustible, weatherproof materials of a width not
Rooftop-mounted phorovoliaic panel systems installed on or  than the thickness of the parapet wall

rated phot
aic prod

2018 INTERNATIONAL RESIDENTIAL CODE®

NTERNATIONAL CODE COUNCIL Jjgsiss

in ac h the
hall be permitted to be
addle

R903.3 Coping. Parapet walls shall be properly coped with

31

13

INTERNATIONAL CODE COUNCI

2018 Edition

International Energy
Conservation Code,

North/East Roofing Contractors Association

March 18-20, 2019
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IECC 2018’s roofing-related requirements

e No substantive changes from IECC 2015
— R-value

— Roof reflectivity and emissivity
— Air barriers

e ASHRAE 90.1-16 alternative
— ASHRAE 90.1-12 referenced in IECC 2015

IECC 2018, Fig. C301.1-Climate zones

Fig. R301.1 (residential climate zones) is similar

VAl
g
Marine (C)

N

Moist (A)

A\

Warm-Humid
THR Below White Line

All of Alaska in Zone 7 2
except for the following
Boroughs in Zone 8:
thel Northwest Arctic
Dellingham Southeast Fairbanks F
Fairbanks N. St: Wade Hampton Zone 1 includes
lome Yukon-Koyukuk Hawaii, Guam,
North Slope uerto Rico, 1
and the Virgin Islands

North/East Roofing Contractors Association March 18-20, 2019
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COMMERCIAL ENERGY EFFICIENCY _

OPAQUE THERMAL ENVELOPE INSULATION COMPONENT MINIMUM REQUIREMENTS, R-VALUE METHOD*!

TABLE C402.1.3

I 1 T Z I 3 [ 4EXCEPT MARINE | 5 AND MARINE 4_| 5 7 T
CLIMATE ZONE
| Airother | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R | All other | Group R
Roofs
fosulatoneatuely | p oo | posg | moase | R2se | R25e | R2se | R30ci | R30c | R30ci | R3oe | R3oei | R0 | R3se | R3S | m3se
above roof deck
Metal buildine:® R19+ | R19+ | R19+ | R19+ | R18+ | R19+ [ R19+ | R-19+ | R19+ | R19+ | R25+ | R25+ | R30+ | R30+ | R30+
etal buildings R-11LS | R-11LS | RIILS | R-11LS [ R-11LS [ R-11LS [ R-11LS | R-11LS | R-11LS | R-11LS | R-1LLS | R-11L1S [ R-11LS | R-11LS | R-11Ls
[Attic and other R38 R-33 R-38 R33 R38 R-33 R-38 R33 R38 R49 R-49 R49 R49 R49 R-49
el above grade
Vo B
Mesal building R
T
R i

s, belowgrade

v saewar | e [ [ e [ e [ e [

O I I R I S

T I I P

oo
Vi I T W W EE U IS TN s I vy S Py L P S ST W S e
| [ SN I N IS S I S I I I T T
Sabon graik freors
Unharsd slsbs NR NR NR NR NR weo R R e

Heated slabé

T I
17" below |24 below |24 below
vRes | rRes | rRes

Gl dsb |l dab | il dsb

24" below
RS
full dab

+ PRS | +R
fullslab | fallalab | fallalsb | full sisb | full slsh

48" below|
RS
full slsb | full slsb

I 7

i3

214

n e qvenme s for hested s

s notrequised 1o exiend below e boxtom of e slsb

NTERNATIONAL CODE COUNCIL' =

2018 INTERNATIONAL ENERGY CONSERVATION CODE*

cemer vertically s 48 inches or less on center horizmtally,

ADNZID1443 ADYINT TVIDHIHHOD

Roofing-specific adaptation of Table C402.1.3

International Energy Conservation Code, 2018 Edition

Opaque Thermal Envelope Assembly Requirements

Climate
zone

Roof assembly configuration

Insulation entirely
above deck

Metal buildings (with
R-5 thermal blocks)

Attic and
other

R-20ci

R-25ci

R-19 + R-11 LS

R-30ci

R-38

R-25 + R-11 LS

O N[~ [WIN|~

R-35ci

R-30 + R-11 LS

R-49

ci =
LS =

Continuous insulation
Liner system (a continuous membrane installed below the purlins and uninterrupted by framing members;
uncompressed, faced insulation rests on top of the membrane between the purlins)

North/East Roofing Contractors Association

March 18-20, 2019
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Comparison of IECC’s various editions

Commercial Buildings (Insulation component R-value-based method)

Climate IECC 2003 IECC 2006 IECC 2009 IECC 2012* IECC 2015*

Zone

1 R-12 ci R-15 ci R-20 ci

R-14 ci
R-10ci

R-15 ci

R-15ci
R-11 ci

R-20 ci

V|| WIN

R-12 ci R-20ci

IECC 2018*

R-20 ci

R-20 ci .
R-25 ci

R-25 ci

R-25ci | R-30ci

R-30ci

8

R-15ci | R-25ci | R-25 ci| R-30ci | R-35ci

R-35ci

* Applies to roof replacement projects
= continuous insulation

COMMERCIAL ENERGY EFFICIENCY

designed in accordance with the R-value method of Sec-
tion C402.1 3 shall be as specified in Table C402 13 The
perimeter insulation shall be placed on the outside of the
foundation or on the inside of the foundation wall
perimeter insulation shall extend downward from the fop
‘of the slab for the minimum distance shown in the fable or
to the top of the footing, whichever is less, or downward to
ot less than the bottom of the slab and fhen borizontally
to the inferior or exterior for the fotal distance shown in
the table. Insulation extending away fom the building
shall be protected by pavement or by ot less than of 10
mam) of soil
‘Where the slab-on-grade floor is sreater than
® aches (6 smee) below the il sviecr rade
erimeter insulation is not required

2.2.5 Below-grade walls. The C-factor for the below-

side finished ground level or to the level of the lowest

panels that are installed in the
hall be separated from the

the building onditioned or exempt s t
less than & e mu ulation mstalled in the opague
assembly are installed or the assembly

Sl el nu:s«m;ncw 14.

Exception: Heated slabs on grade insulated in accor-
dance with Section C402.2.4

27 Airspacer. Whers the thermal properties of sir-

wsed to comply with this sods in secordance
it Section CA012, such

‘ounded on all sides by building components

i Clinare Zonez | 2324 3 chll compy it ome o mor of
the opticns in Table C402

Exceptions: The following roofs and portions of roofs are
exempt from the requirements of Table C402.3:

1. Portions of the roof tht inchuds or e covered by
the following:
L1 Photovaltsic system: o1 compenznts

1.2, Solar air or wat

Besting systems o1 compe-

13. Roof gardens or landscaped roofs. 1

14 Alove-roof decks or walkways.

LS. Skylights

16, HVAC systems and components, and other
opaque objects mounted above the roof.

2. Portions of the roof shaded during the peak sun
ansle on the summer solstice by pammanent features
of e bulding o by persanent fuaturssof adjacent
uilding

E sf osfs that are ballated with 2 misimum

Roofs where. 54 ‘percent of the roof area

complies with one o7 more of the exception: to thi
section.

C402.3.1 Azed roof solar reflectance. Where an azed

Section C402.3 s met

Ru=[02+07R - 0] (Equation 43)
where

Rops = The aged solar reflectance

R tial solar reflectance determined in

accordance with CRRC-5100.

C402.4 Fenestration (Prescriptive). Fenestration shall com-

Sestions C402.4.1 through C402.4.5 and Table
light rezponsive controls shall comnply with his

Mazimum area, The vertical fenestration area, mot
including opaque doors and epaque spandrel pa
not greater than 30 percent of the grozs ab
s The skyhehs er shall b st hem 3 et of

in Climate Zones 1.2 and 3 shall comply with one or More 0ffu s we sumes sere

le C402.3

C402.3 Roof solar reflectance and thermal emiftamce.ss s s
Low-sloped roofs directly above cooled conditioned spaces|zmadims e

ate Zones 1

[uirements are met.

0 percent of the net floor area

cas
NTERNATIONAL CODE COUNCIL eyt

2018 INTERNATIONAL ENERGY CONSERVATION CODE®

North/East Roofing Contractors Association

16

March 18-20, 2019



2018 I-codes and NRCA technical issues update 17

_ COMMERCIAL ENERGY EFFICIENCY _

TABLE C402.3
MINIMUM ROOF REFLECTANCE AND EMITTANCE OPTIONS®

Three-year-aged solar reflectance index” of 55 and 3-year aged thermal emittance of 0.75

Three-year-aged solar reflectance index® of 64

. The usc of arca-weighted averages to comply with these requirements shall be permitted. Materials lacking 3-year-aged tested values for cither solar
reflectance or thermal emittance shall be assigned both a 3-year-aged solar reflectance in accordance with Section C402.3.1 and a 3-year-aged thermal
emittance of 0.90.

. Aged solar reflectance tested in accordance with ASTM C1549. ASTM E903 or ASTM E1918 or CRRC-5100

Aged thermal emittance tested in accordance with ASTM C1371 or ASTM E408 or CRRC-5100

Solar reflectance index (SRI) shall be determined in accordance with ASTM E1980 using a convection coefficient of 2.1 Btwh » ft* «F (12W/m? « K)

Calculation of aged SRI shall be based on aged tested values of solar reflectance and thermal emittance
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2 Inblding hre o morestoresshove grade, ot than half the floor area and shall provide one of the fol-
reent of the net floor area is within lowing

2. A minimum skylisht effective aperture of not less
than 1 percent, defermined in accordance with Equa-
tion 44,

ficient (SHGC).
Exception: Fenestration that is outside the scope
al\]fKC 00 iz not required to comply with Item 4.
Skylight Effective Aperture =
0.85 x Skylizht Avea kylight VT x WF
“Toplit Zone

P Equation +-4)

‘where:

Skylizhtares = estration area of

Skylight VT shted sversge visible

mittance of ckylights

WF = Area weighted 3
factor, where well

flighiwell dpth

feet (¢ 2ht
ratail store, diztribution zorting 33, fan-portation dAp!l ool depth £ 2 foet (610 mam) o
I orworkshop, the tofal soplis daylight sone <hall be not et TR i

2018 INTERNATIONAL ENERGY CONSERVATION CODE"

NTERNATIONAL CODE COUNCIL i sk R

C402.5 Air leakage—thermal envelope (Mandatory). The
thermal envelope of buildings shall comply with Sections
C402.5.1 through C402.5.8, or the building thermal envelope
shall be tested in accordance with ASTM E 779 at a pressure
differential of 0.3 inch water gauge (75 Pa) or an equivalent
method approved by the code official and deemed to comply
with the provisions of this section when the tested air leakage
rate of the building thermal envelope is not greater than 0.40
cf/ft’ (2.0 L/s *» m®). Where compliance is based on such
testing. the building shall also comply with Sections
C402.5.5. C402.5.6 and C402.5.7.

C402.5.1 Air barriers. A continuous air barrier shall be
provided throughout the building thermal envelope. The
air barriers shall be permitted to be located on the inside or
outside of the building envelope, located within the assem-
blies composing the envelope, or any combination thereof.
The air barrier shall comply with Sections C402.5.1.1 and
C402.5.1.2.

Exception: Air barriers are not required in buildings
located in Climate Zone 2B.

2018 INTERNATIONAL ENERGY CONSERVATION CODE®

cas
NTERNATIONAL CODE COUNCIL eyt

North/East Roofing Contractors Association March 18-20, 2019



2018 I-codes and NRCA technical issues update

18

INTERNATIONAL CODE COUNCI|

International Existing
Building Code, 2018 Edition

CHAPTER &
CLASSIFICATION OF WORK

User note.

About this chapeer: Chapter & provides am overview of fhe Work Area Method avallable 35 an option for rehabiitation of 3 buiding. The
‘chapter defines the diferent classifications of allerafions and provides general requirements for allerafons, change of dcoupancy, addiions

Chapters 7 through 12

SECTION 601

SECTION 602

SECTION 605
CHANGE OF OCCUPANCY
ncy provisions apply where

ALTERATION—LEVEL 1

602.1 Scope. Level 1 alterations include the removal and
replacement or the covering of existing materials, elements.

equipment. or fixtures using new materials. elements. equip-
ment, or fixtures that serve the same purpose.

602.2 Application. Level 1 alferations shall comply with the

provisions of Chapter 7.

ALTERATION—LEVEL 2
603.1 Scope. Level 2 alterations include the reconfizuration
of space, the addition oz eliminstion of any door or window,
the reconfizuration or extension of any system. or the instal-
lation of any additional squipment

603.2 Application. Level 2 alrerarions shall comply with the
‘provisions of Chaptes 7 for Level 1 alterations as well as the
‘provisions of Chapter §.

SECTION 604
ALTERATION—LEVEL 3
604.1 Scope. Level 3 alrerarions apply where tae work area
‘exceads 50 parcent of the building area
2 Application, Level 3 alterations shall comply with the
‘provisions of Chapters 7 and 8 for Level 1 and 2 alterations,
respectively, as well as the provisions of Chapter §.

2018 INTERNATIONAL EXISTING BUILDING CODE®

NTERNATIONAL CODE COUNCIL Jgs

RELOCATED BUILDINGS
608.1 Scope. Relocated building provisions shall apely to
relocated or moved buil

605.2 Application. Relocated buldings shall comply with
the provisiens of Chapter 14,

North/East Roofing Contractors Association

March 18-20, 2019
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CHAPTER 7
ALTERATIONS—LEVEL 1

User note.

About this chapter: Chapter 7 provi
i Section 503, which ncluds repiacement or v, fements, equpment or ftures usng nw matrsls for

= sutfect,sch 3 vl mechanic), -
when the akterafions are cla
Myrommns 9 senity ihe requres mpravemants n ‘vt cting et s, b

ing,
e € 12 provice asiard equre
spaces and buiing sructural <
‘nents with new components. in o o
Sive space reconfueaton, exceeding 50 percent of

H
involve more space reconfiguration, and Level 3 ale
atdngores

SECTION 701 <hall comply with Section 804 of the Iuernational Balding
GENERAL Code.
7011 Scope. Level 1 alreravians as described in Section 602 rim, Newly installed interior frim materials

shall conply with the requirements of this chapter. Level 1

leraons to store buldings boll comply widh b ehep-

ter, except as modified in Chapter 12 7024 Window opening control devices on replacement

701.2 Conformance. An exisring bulding ox portion thereof  swindows, In Growp R-2 or K3 toinin:

shall ot be altered such that the building beeomss less safe  vuits snd one- and fwo-fmuly dvwellings snd fowshouses re
mditic

aith Section 806 of the Intemarional Bulding.

than its existing condifion ulated by the International Residential Code, window opening
Exception: Whers e curest el offty ox siaion conteol devices somplying with ASTAL F2090 il be
is proposed to be reduced, the portion altered shall con-  installed whare an existing window i raplaced and whars 2l
T e ecpiremants of 1 nerscimonal Buldmg  of the ollowing spphy s the seplacsmnent windovr
Code 1. The window is operable.

[BS] 703 Flood hazard areas. hazard areas, alter 2. The window replacement inclicies replacement of the

arionz st consuints subctansial mprevement <hall sequire <ach and the frame

that the building conyply with Section 1612 of the Jnerna

rional Bialding Code. ox Section R322 of the Fuernarional 3. One of the fllowin spplies

Residential Code, as applicable. 31 In Group R-2 or R-3 buildines containin

dwelling wnits, the top of the sill of the window
opeming is at 3 height less than 36 inches (915

7014 Emmergeney escape and rescue apening:. Emargency
et ) above the fimished Socr.

2
scape and rescue cpenings shall be operational from the
Tocide of the voom Wi he we of Leys or ool Bars

32 In one amd two-family dwellings and fowm

Touses regulsted by the Inremanonal Rerid
tial Codz, the top sill of the window

at the time of construction. Such devices shall be releasable 2t Balgit Lot fan 24 inchar (610 o) 2bive

o emble Som e without e e ofa eyt e finiched floor

force rester than that which = yequired for nommsl eparstion 4. The window will permit openings that will allow pas-

of the aseape ad rescue apa.\m:uv\gue sich bas, glle <age of a 4 inch-dismeter (102 smm) sphee when the

mates or similar devices are installe not reduce ot £ i it Trgen e

the net clear o of the emergency escape and tescus . _;:“d”‘ s Jargest opened posit .

crenings. Smote slae <hall be ctalod in aven damcn nith 5. The vestical distance fom the top of the sill of the -

Section 907210 of the Internarional Building Code regard- dow opening to the finished grade or other surface

below. on the exterior of the building. is greater than 72
inches (1829 mm)
The windonr cpeming oontsl device, sl cpuntion to
SECTION 702 islene the conkol devieeallovang the winder t flly cpen
BUILDING ELEMENTS AND MATERIALS Bl ot sedc e s e len pein wes of s
702.1 Interior finishes. Newly installed interior wall and  Window e s e requured by Section 10302 ||
ceiling finiches shall conyply with Chapter § of the Frrerna of the Internanienal Bulding Code.
toma Biniding Code. Exceptions:
rior floor finish. New interior flocr fnich, includ- 1. Opersible windows where the top of the <ill of the w
ing new carpeting used a an inferior floor finich material s cpening; i loestod mcre e 7 ft (2 560 )

less of the valustion of the alrerarion.

2018 INTERNATIONAL EXISTING BULDING CODE"

ALTERATIONS—LEVEL 1

SECTION 704

MEANS OF EGRESS

ations shall be done in 2 manner that
e loval of protecsion previdad for fha mmess of

IBC 2015, Sec. 1511-

remnz, Whars windows sre reqmeed 1o provide smer REROOFING
geney estape snd rescue opening i ;"""ﬁg 2w B3 [BS] 7051 General. Matesials and methods of applicaion
and two-farnily s S used for recovering or replacing an existing roof covering
Bouses ragilated by e Dreamondl Fesidonnal Cocb, o mepin ey ariie 18 g roof covne
seplacemment windows shall be enempt from the ISQIRISE:  Lovernamonal Buldng Coce
of Sections 10302, 1030.3 and 1030.4 of the Inrernarional
1 Code n: R31021, E31022 and  Exceptions:
of the Internarional Residential Code, provided that 1. Roof replacement or 1oof recover of existing low-
the replacement window mests the following conditions: lope roof coverings shall not be required (o meet
L. The replscemant windory is the mamsfsensrar’s largast the minimnm design slope requirement of one-quat-
ctandnd siza window hat will St within the existing tox it vertical n 12 wmts borizontal (-parcent
Srama o axisting rongh openin slope) in Section 1507 of the Inrernarional Bulding
> Tha repla o is not pat of a change of Code for saofs that provids positive roof draina
I 2. Recovering or replacing wn existing roof covering
Windor e deices compling it ASTM <hall mot be required to mest the requirement for
090 <l o pers pelnm!ed for use on winde o pro- secondary (emergency overflow) drains or scuppers
tad ernrgencs sceape and reocu openines. in Saction 1502 of the Iirernarional Bulding Code
702.6 Materials and methods. New wouk shall comply with f:‘ roofs that P‘;‘;Jf‘ ‘f‘ posiive roof drunage. For
terials and methods requirements in th national et npe o scermer s f:g";’“ fu‘:::fxt:“‘id"m‘s
Bulding Code, International Enersy Conservation Coe. b cnﬁgﬂnn:k;ﬁ = mu) s
Internasicnal Mechanical Code, nd International Plibing. r o ooy
Code, 2 ssplicable, that speciy materel standuds, detal of e oo s S 505 o
snstallation and connecSion. joints, penefzabions, and contim- ] Bt G
ity of any element, component. cr system in the bulding. B e “f "; ' Cod N
02 . trucrural and construction loads. Seructs
et i b po e
o e 0 " ering system and the material and equipment loads that w
s the fal ga: msterial and methods requIsment £ e encountered during mstallston of e system.
Level | aerarions. e 7
1 Chapter . entifed “General Regulstions.” exeept  [BS) 7083 Roof replacement. Roof replacement hall
St 303 7 and 306 include the removal of all existing layars of roof coverings
dowen o the roo:
2 Chapter 4, enfifled “Gas Piping Installaions,” ©
gt Sactions 401 8 and 4023 Exception: Whers the existing roof scsanibly includs s
ice barier mambrans that is adhered 3 the roof dck, the
21. Sections 4018 and 4023 shall apply where
e e e sistng ice e memmbran sl be parmtid to remain
e e e o inplace and covered with an additional Layr ofice baier
e e e e e mambrane in accondance with Section 1507 of the nterna-
Existing systems that are modified shall not rional Bislding Code.
requive resizing a5 long 23 the load on the BS) 705.3.1 Roof recover, The installation of a new roof
system is ot incremsed and the System  coverng overan ewisting 1l be pernstiad
is not increazed even if the alleved  where amy of the follow
e does ot wast 1. The new roof covering is installed in accordance
3. Chapter 3, entied “Chizmey= and Vent: with the roof covering mamifachzer’s approved
4. Chapter 6, entitled “Spacific Appliances™ mstructions
2. Conplete and sepassle oofing systems, such a3
= eam meta] roof panel systems, that are
SECTION 703 demgoad v st o 100f Tonds dvacl 1 tha
FIRE PROTECTION bulding’s struchaal system and that do not rely on
7031 General, Alterations shall be done in a mamner that existing ro0fs and roof coverings for auppert, e
maintains the level of e protection provided. stalled
2 2018 INTERNATIONAL EXISTING BUILDING CODE®
NTERNATIONAL CODE COUNCIL jgpse R i on i PR oA A A3
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SECTION 706
STRUCTURAL

[BS] 706.1 General. Where alferation 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.

[BS] 706.2 Addition or replacement of roofing or replace-
ment of equipment. Any existing gravity load-carrying
structural element for which an alferation 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 Inferna-
tional Building Code for new structures.

Exceptions:

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

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

[BS] 706.3 Additional requirements for reroof permits.

The requirements of this section shall apply to alferation

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

[BS] 706.3.2 Roof diaphragms resisting wind loads in
high-wind regions. Where roofing materials are removed
from more than 50 percent of the roof diaphragm or sec-
tion of a building located where the ultimate design wind
speed. ¥,,. determined in accordance with Figure
1609.3(1) of the International Building Code, is greater
than 115 mph (51 m/s) or in a special wind region, as
defined in Section 1609 of the Infernational 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 Inter-
national Building Code. including wind uplift. If the dia-
phragms 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.

North/East Roofing Contractors Association March 18-20, 2019
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IEBC 2018’s roofing-related requirements
e No substantive changes from IECC 2015

International Plumbing Code,
2018 Edition

INTERNATIONAL
PLUMBING CODE"

INTERNATIONAL CODE COUNCIL!
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CHAPTER 11
STORM DRAINAGE

User note.
location that can accommoda

m wsier. Ghapter 11 spec:
convey the storm water

SECTION 1101 SECTION 1102
MATERIALS
11011 Scope, The provisions of this chapter shall govem the 11021 General. The zuaterials and methods utllized for the
materials, design. comstwction and mstallafion of stoqm  SonSTction aad installation of stom drainage systems shall
inage ‘comply with this section and the applicable provisions of
© Chpter

1101.2 Dicposal. Raimrater from roos and storm water from e
paved areac, yards, courts and cowtyards <hall drain to an

aroved place of &isposal. Fox one- and two-famly duell-

2 Inside storm drainage conductors. Inside storm.
led above ground shall corform to

od in Table 7021
Dlding o desin pipe. U
<hall conform to one of the

S it Toble

L1013 Prohibited dr - Stonn water shall not be 1102.4 Building storm sewer pipe. Buldine storm sewer

e mio s ntndd for sevaze only pipe shall conform to one of the standards Ested in Table
L0L4 Tects The condctorsand the bl strm o4
tested in accordance with Section TABLE 11024
BUILDING STORM SEWER PIPE
11015 Chiange in size, The sizs of 2 drainage pipe shall not WaTERAL STENDARD

‘b rechuced in the direction of flow.

11016 Fitting: and connections. Comnections and changes
in direction of the storm drainage system shall be made with
a@pproved drainage-type fittings in accordamce with Table
706 3. The fittings <hall not obstruct ar retard flow in the sys-
fem.

AsTMe D2661; ASTM Fo28;
o |AsTM Fsgs CsABIOLL

[ASTa A7s; AsThEAsEE
[BS] 11017 Roof desizn. Roofs shall be designed for the  |Co+E0on Dibe c1se1301
maximimm possible depth of water that will pond therean as
determined by the relative levels of roof deck and overflow  |Cancrste pipe
weirs, scuppers, edges or serviceable drains in combination
with the deflected structural slements. In determining the  |COPPer of copper-alloy mbing.
i possible depth of water, all primary roof dramage @ypeE L Mor DWV)
means shall be assumed to be blocked. The maximuam possi-
‘ble depth of water on the roof shall include the height of the  |Polyetaylene (PE) plastic pipe
water zequired above the inlet of the secondary roof drzinage
means to achieve the required fow rate of the secondary ome (97) pipe
drainage meams to accommodate the design rainfall mate a5
required by Section 1106

35100 |ASTD : ASTM D3034;
11018 Clennouts required. Clesnouts shall be inctallad in PS100)(STN Fao1; ASTM Fl43s:

the storm drainage system and shall comply with the provi-
sions of this code for sanitary drainage pipe cleanouts,

[Polyviayi chloride (PVC) plastic
= DWYV, SDR26,

css

csamsiicsame
Exception: Submurface drainage system

11019 Backwater valves. Stor age systems shall be

provided with backwater valves as req
drainage systems in accordance with Section 715

[AsThice AsTa cTo0

> |asEans

2018 INTERNATIONAL PLUMBING CODE® 7
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STORM DRAINAGE

11025 Subsoil drain pipe. Subsoil drains <hall be cpen-  zeducti bl 4 e pip-
joniad, horisontally spi o perfoated pipe confoming o ing. Thresded drainage pipe Hitings shall be of gt
ene of the standards listed in Table 11023 drainage type.

1102.6 Roof Drains. Roof drains shall conform to ASME
Al1264 or ASME A11231

SECTION

TABLE 11025
SUBSOIL DRAIN PPE 1103 TRAPS
WATERAL O

SECTION 1 105
ROOF DRAINS

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

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

Copper or copper alloy. SECTION 1106
SIZE OF CONDUCTORS, LEADERS
AND STORM DRAINS

AEBISS 1106.1 Ceneral. The size of the vertical conductors and lead-

on the 100-year bowty rainfal rate indicated in Figure 1106.1

Potyvasyl chlonde (PVC) plastic or on other rainfll rate: determined from approved local

Stel ‘weather data

Sramless el arnimnge syseen

Type 316

= 2018 INTERNATIONAL PLUMEING CODE®
NTERNATIONAL CODE COUNCIL ety e
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STORM DRAINAGE

1106.2 Size of storn drain piping. Vestical and horize)
st dram piping shall be sized based on the fow

based on the ]
s flow rate through roof drainc. The flow rate throf
vertical leaders shall not exceed that spacified in T:
11063

1106.4 Vertical walks. In sizing roof drains and storm dr
aze ppine. onehalf of the area of any vertical wall
diverts raimwater to the xoof shall be added to the projed

roof area for inclusion in calculating the required size of
fical canductors, leaders and harizontel storm drainage

< 1108.1 Secondary (emergency overflow) drains or scup-

=4 and outlet for each drain shall be independent.

SECTION 1108
SECONDARY (EMERGENCY) ROOF DRAINS

pers. 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. Where primary and secondary
roof drains are manufactured as a single assembly. the inlet

epenings hal be mot less than 4 inche:
and have a width that is equal to or g

rional Building Code. Scupper
(102 mmm) in height 2x4 o
er than the cireun-
farance of a roof drain sized for tha same roof es. The flow

EEE o

23

through the primary system shall mot be considered when

152

1106.5 Parapet wall scuppers. Where scuppers are used for
primary roof drainage or for secondary (emergency overflow)
roof drainage or both, the quantity. size. location and inlet
elevation of the scuppers shall be chosen to prevent the depth
of ponding water on the roof from exceeding the maximum
water depth that the roof was designed for as determined by
Section 1611.1 of the International Building Code. Scupper
openings shall be not less than 4 inches (102 mm) in height
and have a width that is equal to or greater than the circum-
ference of a roof drain sized for the same roof area. The flow
through the primary system shall not be considered when
locating and sizing secondary scuppers.

1106.6 Size of roof gutters. Horizontal gutters shall be sized
based on the flow rate from the roof surface. The flow rate in

horizontal gutters shall not exceed that specified in Table
1106.6.

2

192

3650

380

380

3

3

208

508

. 1 zallon per mimte = 3,785

RIZONTAL DRAN

T inch par oot

oo parfoo

E

&

i
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IPC 2018’s roofing-related requirements

e No substantive changes from IECC 2015

North/East Roofing Contractors Association
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International Fire Code,
2018 Edition

INTERNATIONAL

FIRE CODE"

INTERNATIONAL CODE COUNCIL'

Roofing-related provisions

International Fire Code, 2015 Edition

e Sec. 303-Asphalt kettles

e Sec. 317-Rooftop gardens

e Sec. 905.3.8-Rooftop gardens (standpipes)

e Sec. 1204-Solar photovoltaic power systems
e Sec. 3317-Safeguarding roofing operations

North/East Roofing Contractors Association March 18-20, 2019
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IFC 2018’s roofing-related requirements
e No substantive changes from IECC 2015

o =
b I NS 2 Pl
(LI AT

Professional Roofing, December 2017 Professional Roofing, January 2018
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Consider joining ICC

g | NTERNATIONAL
CODE COUNCIL

People Helping People Build a Safer World™

Membership categories:
e Corporate member: $450 (complete collection)
¢ Building safety professional member: $170 (1 code)

ASCE 7-16
Design wind uplift

North/East Roofing Contractors Association March 18-20, 2019


http://www.iccsafe.org/Membership/Pages/join.aspx

2018 I-codes and NRCA technical issues update

27

T American Society of Civil
ssociated Criteria for

Buildings and Other Structures Engineers Standard 7’
“Minimum Design Loads
and Associated Criteria for
Buildings and Other

Structures” (ASCE 7-16)

Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

e Revised basic wind speed map
e Changes (and new) pressure coefficients
e Revised perimeter and corner zones

North/East Roofing Contractors Association
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ASCE 7-10 basic wind speed map

Fig. 1607A--V, for Risk Category Il Buildings
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ASCE 7-16 basic wind speed map

Risk Category Il Buildings (MRI = 700 years)

g o0ess) 105(47)
» [ }g g L -
MRI

Risk Category ASCE 7-10 ASCE 7-16

| (Low) 300 yrs. 300 yrs.

Il (not I, Il or IV) 700 yrs. 700 yrs.
Category Il (High risk) 1,700 yrs. 1,700 yrs.
Category IV (Essential) 1,700 yrs. 3,000 yrs.

72
(58)

o072

Selection of the correct Risk Category/map (i.e., wind speed) is essential

North/East Roofing Contractors Association
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Comparing GC, pressure coefficients

h < 60 ft., gable roofs < 7 degrees

Zone ASCE 7-10 ASCE 7-16 Change

1 n/a 0.9 -10%
1 (field) -1.0 -1.7 +70%
2 (perimeter) -1.8 -2.3 +28%
3 (corners) -2.8 -3.2 +14%
Zones
h < 60 ft., gable roofs < 7 degrees
4 -
A . .
sl B&_O®© | @©_ &
A | |
| |
| |
| I
| I
@ © ® @
I :
| I
| |
i AN AU A
3| ©) OO
ASCE 7-10
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‘Table 30.6-2 Companents and Cladding, Part 4[h < 160 filh < 48.8
Parameters for Application of C&C Wall and Roof Pressures

Flat/Hip/Gable/Mansard Roof: 8 <7 degrees; h < 60 ft

"Wotation

::::::

Minimum Design Loads and Associ ted Crieria for Buldings and Other Structures

Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

e Revised basic wind speed map
e Changes (and new) pressure coefficients
e Revised perimeter and corner zones

While center field pressures may be slightly
lower, field, perimeter and corner uplift
pressures will generally be greater
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How the roofing industry will adapt to
ASCE 7-16 remains to be seen....

FM Global has indicated they will update
their FM 1-28 to be based on ASCE 7-16

(with modifications) in October.

Comparing ASCE 7-05, ASCE 7-10 and ASCE 7-16
Example: A office building (Risk Category Il) is located in Springfield, MA. The
building is an enclosed structure with a mean roof height of 45 ft. The building is
located in an open terrain area that can be categorized as Exposure Category C.
An adhered, membrane roof systems is to be installed.

Document | Basic wind Design wind pressure (psf)
spe(:]d Zone 1’ Zone 1 Zone 2 Zone 3
(mph) (Center) | (Field) |(Perimeter)| (Corners)
ASCE 7-05 90 - 22 37 56
FM 1-28 90 - 29 49 73
ASCE 7101 430 - 47 78 17
Ult.
ASCE 7-10
ASD 101 - 28 47 71
ASCET-16 | 445 33 58 77 104
Ult.
ASCE 7-16
ASD 89 20 35 46 63
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This comparison illustrates why it is important for
Designers to include wind design loads in their
Construction Documents (per IBC Sec. 1603.1)...

...It also illustrates why specifying a wind warrantee can
create an uneven playing field. Unless the Designer
indicates the wind design loads, which design method will
the manufacturer use (e.g., in a competitive environment)?

h, TECH TODAY

Specifying wind design

Many roof system designers inadequately address wind loads in contract documents

Professional Roofing
March 2014

Specifying wind

speed warranties

is not a substitute 1
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roofwinddesigner.com

Home | Contact Us | FAQ Weicome: Mark Graham | I

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,
and 2016 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). For a more detailed explanation of ASCE 7's three editions, please click here.

Also, Roof Wind Designer determines roof systems' minimum recommended design wind-resistance loads, which are derived from the building's design wind
loads, taking into consideration a safety factor in reliance of ASTM D6630, "Standard Guide for Low Slope Insulated Roof Membrane Assembly Performance,”
AISI S100, "North American Specification for the Design of Cold-formed Steel Structural Members” and AA ADM1, "Aluminum Design Manual: Part 1-A—
Specification for Aluminum Structures, Allowable Stress Design; and Part 1-B—Aluminum Structures, Load and Resistance Factor Design."” Using these
minimum recommended design wind-resistance loads, users can select appropriate wind resistance classified roof systems.

Edge-metal flashing systems take into consideration a safety factor in reliance of ANSI/SPRI ES-1 "Test Standard for Edge Systems Used with Low Slope

Roofing Systems."

Roof Wind Designer has been developed and is maintained by the National Roofing Contractors Association (NRCA), with initial support of the Midwest Roofing
Contractors Association (MRCA) and the North/East Roofing Contractors Association (NERCA). The application is currently available at no cost.

Questions regarding Roof Wind Designer can be directed to the Contact Us page.

To register for a new account click here. If you already have an account, click here to login.

m National Roofing Contractors Association

Technical issue update
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Moisture in concrete roof decks

Moisture in concrete roof decks

~Feb. 2010 Sept. 2011

 Sept.2017
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PORTLAND CEMENT ASSOCIATION
RESEARCH AND DEVELOPMENT LABORATORIES

Table 1 n days, at 73 F and 50% relative Humidity
for aa- =thick specimen to reach 3 |1bs/1,000 sq. ft./24 hrs.
Bottom Exposed to Bottom in Contact

Water-Cement Ratio Bottom Sealed :
Water Vapor with Water

>

§ Concrete Floors and Moisture (2008)

Moisture

e Howard Kanare

A concrete slab will reach a 75% RH

* Normal weight structural concrete
— Less than 90 days
* Lightweight structural concrete

— Almost 6 months
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RESEARCH+TECH

Professional Roofing
December 2018

Are admixtures the
answer?

Moisture vapor reduction admixtures (MVRASs)

Some examples:

e Barrier One

e |SE Logik MVRA 9000
e SPG VaporLock

NRCA still has not seen an MVRA perform
successfully in concrete roof deck applications
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The roofing industry needs to re-think
the concept of concrete roof deck “acceptance”

Whose moisture is it in the concrete?

Why should we take responsibility (or incur liability)
for someone else’s moisture?

NRLRC'S

September 19-21, 2019

New York Hilton Midtown, Nyc |~ !

ANNIVERSARY
J SEMINAR

National Roofing Legal Kesource Center

About NRLRC Members Only

Legal Help Line Education/Programs Legal Library

er - NRLR

Welcome, mgraham (profile) | Logout | Contact | [Search pel

Contract provision addresses installation of roof system over concrete deck

NRLRC News

Contract provision addresses
inadequate drainage design

Installing a roof over a structural concrete deck that is not sufficiently dry can cause an array of serious problems. A
"wet" concrete deck can cause inadequate adhesion or detachment of roofing materials, putting the roof at risk of
blow-off or failing wind-uplift testing. Over time, there is an increased risk that moisture in the concrete deck will
migrate into the roof system. This problem is particularly acute with unvented lightweight structural concrete roof
decks but is not limited to lightweight structural concrete. A general contractor faced with a compressed project
timeline, delays and pressure to meet schedule may push a roofing contractor to proceed with roof installation before
the concrete deck has had enough time to dry. Rewetting also is a major concern. In the event a project involves
installation of a roof system over a structural concrete roof deck, it is important a roofing contractor include a
provision such as the one above. Subcontract agreements roofing contractors are requested to sign commonly include a

Contract provision states
reroofing contractor not
responsible for removing
existing water and ice-dam
protection membrane

[ More news ]

Assessing moisture content in roof deck: Roofing Contractor is not responsible for the effects of moisture migration
originating within the roof deck or substrate, including concrete decks, or due to moisture vapor drive from within the
building. Residual moisture within the roof deck, particularly structural concrete decks, can adversely affect the
properties and performance of roofing materials, regardless of additives or concrete admixtures that may be included
in the concrete mix. Roofing Contractor's commencement of roof installation indicates only that the Roofing Contractor
has visibly inspected the surface of the deck for visible defects prior to commencement of roofing and the surface of
the deck appeared dry. The 28-day concrete curing period does not signify the deck is sufficiently dry.

Roofing Contractor is not responsible to test or assess the moisture content of the deck or evaluate the likelihood of
condensation from moisture drive within the building. Roofing contractor recommends that roofing not commence until
probes in concrete decks show moisture content is no greater than 75% relative humidity when there is no organic
content within the roofing materials. Wood fiberboard, perlite and organic paper facers on polyisocyanurate insulation
will generate mold with relative humidity as low as about 65-70%.
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Other issues...

e Fires
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Other issues...

e Fires

¢ Roof collapse/roof drain blockage

e Polyiso. thickness/density/facers

e Low VOC and water-based adhesive

¢ Liquid-applied membrane/roof coatings
e Mod. bit. seams — hot-air welded

e Manufacturers’ installation instructions
and applicator agreements

What’s in store for 2019...7
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Mark S. Graham

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

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

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

40

North/East Roofing Contractors Association

March 18-20, 2019



