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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

September 18-21, 2019

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.

NTERNATIONAL CODE COUNCIL

SECTION 1502
ROOF DRAINAGE

1 Generl. D .mu mqm.mm of roof drainagy

shall comply with is sode and Se
tons 1106 and TIOR, a5 Jr\pl\uh\@ of the Buernarional
umbing Cods.

[P] 18022 Secondary (emersency sverflow) drains or
seuppers, Where roof drains are required, secondary (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 Frtemational Plumbing Code.

; Whers scuppers are usod for secondary

1611.1. Scuppers shall not have an openin; \ﬂmmqnn of less
than 4 inches (102 mam). The flow through the primary sys
tem shall not be considered when locatis

pers.

material of not less than Schedule 4-lm~m mr.

2018 INTERNATIONAL BUILDING CODE®

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

1503.4 Attie and rafter venilation. Intake and exh:
vents shall be provided in accordance with Section 1
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.

Esception: Unit skylishts insalld in accorcance wilh
Sectio and Nlashed in accordance with the manu-
ructions shall be permitted 1o be installed
ithout 3 rcket or saddle

NTERNATIONAL

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:

About this chaptor:

SECTION 1501
GENERAL

LeoLt 5(npa The provisions of this chapler shall govern the
aterials, construction and quality of roof assembl
and Toofiop Smuchures

SECTION 1502
ROOF DRAINAGE

2 and insalnion of o dnage
Systems sl omply with St this code and Sec-
one 1106, and 1105, % spphcable. of e buermariona]
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-

rs are used for secondary

e the quantity, size, loca-
ton and e clevaton of the e scuppers shallbe iz 1o pre
vent the depth of ponding water from exceed;
i 25 delermined by

aeral o ot s than Schedule 40 plsic pipe

2018 INTERNATIONAL BUILOING CODE"

SECTION 1503
WEATHER PROTECTION

1503.1 General. Roof decks shall be covered with approved
secured o the building or structure

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.

2 Locations. Flushing shal be installd a wall and
tersections. al ¢ herever ther
roof slope or direction Y ond sround oot \mmm
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.

1503.5 Crickets and saddles. A crickel or saddle shall be [
installed on the ridge side of any chimney or penetr
greater than 30 inches (762 mm) wide as measured perpen-

icular to the slope. Cricket or saddle coverings shall be sheel
metal orof the same material a5 the roof covering.

Exceprion: Ut skyiges insaled i accordance wih
Sectior and flashed in a h the manu-
Tacturer's iniracions shall be permiied 1 be staied
without a cricket o saddle.
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CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:

SECTION 1501 SECTION 1503

GENERAL WEATHER PROTECTION
12011 Seope. The provisions of this chapter shall govern the  1803.1 Cemeral. Roof decks shall be covered with approved
anstruction and quality of roof assemblies, ool bui ructure §

and roofiap structures. dant

SECTION 1502 approv
ROOF DRAINAGE

roug
a tions with parapet walls and other pent
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 1

YT
which f was

Gautters. Gutters and leaders pl
r than i

2018 INTERNATIONAL BUILDING

NTERNATIONAL CODE COUNCIL |

a4t

SECTION 1502
-'I ROOF DRAINAGE

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

[P] 1502.2 Secondary (emergency overflow) drains or
scuppers. Where roof drains are required, secondary (emer-
gency overflow) roof drains or scuppers shall be provided
where the roof perimeter construction extends above the roof
in such a manner that water will be entrapped if the primary
drains allow buildup for any reason. The installation and siz-
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 Jpaseses
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10

ings shall be designed for wind loads in accordance with
Chapter 16 and Sections 1504.2, 1504.3 and 1504.4.

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.

¥}

. 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 COUNCIL [Esseies

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 o Wire

teck and roof
tion and sup-

PERFORMANCE REQUIREMENTS
1504.1 Wind resistance of roofs. Roof decks and roof cover-

15042 Wind resistance of clay and concrete tle. Wind
Ioads on clay and ile”roof coverings shall be in
accordance with Sec
Testine. of concrede and ¢
rdance with Sections 15042.1.1 and

roof tles shall
1504212

with Chapt

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

16 for rigid tile, 3 wind (unnel (est shall be usey
determine the wins fstics of the
chay tile roof co ceordance
SSTD 11 and Chapter
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

d low-
cover

ions d |
in accordance with Section 15048 and

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

designed (o resist the design wind load pressures for compo- fme. |
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

ASCE 7-16’s ASD method |- oo

2018 INTERNATIONAL BUILDING CODE®

wapter 16 and
ethods RE-1

2
NTERNATIONAL CODE COUNCIL ety
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

s applied (o a solid

roof systems, metal panel roof

SECTION 1504
PERFORMANCE REQUIREMENTS

18041 Wind sesiztanceof saofs. Roof decks and roof cover-

membray
with FM 4474, UL

2 Structural metal panel roof systems. Wher
e i v pane] fancions s he oot deck. #nd root
covering and it provides both weather protection and sup-

 shall

ed
ST 1552 TN 7t ot U S0
Exceptions:
I Meta foos consinuted of coldforme stel
mplian shall be permitied (0 be u
aion i Tl 150411 accordance with the appli
15042 Wind resistance of clay and concrete dile. Wind tural design standard in Section 2210.1
Toads on clay and concrete e roef coverings shall be in 2. Metal roofs constructed of aluminum shall be
accordance with Section 1609 permitted to be d
150421 Testng Testing of oncrke and cly mof s sall
be in accordance with Secfions 1504 | 1 and

o s sha e ] 1504.3. 3 \Iera] roof shmo]es. l\-Ilel roof shingles applied
e Sicc n;10 a solid or closely fll[i.‘d deck shall be tested in accor-

Ydance with ASTM D3161, FM 4474, UL 580 or UL 1897.
i t:,“ﬁ_, Metal roof shingles tested in accordance with ASTM

SSTD 11 and Chapter|
oot [J3 161 shall meet the classification requirements of Table
are mechanically attac nu of
s the

i o o 1504.1.1 for the appropriate maximum basic wind speed
I“ iminitesand the metal shingle packaging shall bear a label to indi-
150431 Other roof 0

nen iy amesr o] CAtE compliance with ASTM D3161 and the required clas-
cussrenon s fication in T(Ihlt 1504.1.1.

I [ maxmum sasic wro spes(
FIGURES 1608 3(1){5) OR ASCET TP} SPEEDTV:

i = D.GorH ADorF
g o0 D.GorH ADorF
B o0 GorHl ADorF

5 0 Gorll F

s [E] GorHl F

T8 130 H F

B 0 W F

150 H F

sume Exposure Catsgory B or € snd buibling beight of 60 foe orless. Additionad <l

2018 INTERNATIONAL BUILDING CODE®

w2
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

asic design SECTION 1505

FIRE CLASSIFICATION

all be deM into
vof

roofs (roof \‘-'rw
shall demonstrate pl
oof based on 2,000

s 4 te
. oof assem e pertated foruse
Rk ks o l ypes o mrueion
I 1804.8 Surfacing ma h\lhu materials in hurricane- [mmm‘
i 1 Class A rof assembics incude those wih cover:
{ bick, masonry or an expased concret foof

tale nsalled on hon-
or femous, copper or meta] sheels
Without a faof deck on foncombusible

i rof coverings.
te, pravel of stone used as ballast

TABLE 15048
MAXIMUM ALLOWABLE MEAN ROOF HEIGHT 3.€

PERMITTED FOR BUILDINGS WITH AGGREGATE ON THE square foot (00416 kg

ROOF IN AREAS OUTSIDE A HURRICANE-PRONE REGION stalled over combustible d

OMINAL DESIGNWIND w{ Class A roof assemblics inclade sate installed over
SPEED, v, (mpn Exposurs category ASTM D226, Type I over combusti-
[BF] 1505.9 Rooftop mounted photovoltaic panel systems.
Rooftop rack-mounted photovoltaic panel systems \h.l” be
tested, /isted and identified with a fire ¢

dance with UL 1703 and UL 2703. UL 2703 added
shall comply with Table 1505.1 based
‘= struction of the building.

A roof assemblies include minimum

) coppe

| [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.

NATIONAL BUILDING C

IDE COUNCIL s

12
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

15063 Product identification. Roof
shall be delivered in package:
identifying marks and a

overing materials

e. Class B roof assemblies and roof coverings shall
and identified as Class B by an appreved lesti

Bulk 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

5.4 Class C roof assemblies. Class C roof assem-
manufacturer.

blies are thase th are effective against light fireest expo-
sure. Class C_roof assemblies and roof coverings shall be

A new underlayment
sub-section has been
added e s, e

Tach bundle shall be marked t 1dentry the manufactured s, wood shakes, metal roof panels and photovol-
unit and the manufacturer, and shall b labeled to identify the (i shingles shall conform 1o the applicable standards
classification of the material in accordance with the testing listed in this chapter. Underlayment materials required to
required in Section 1505.1, the treaing company and the  COMPIY with ASTM D226, D1970, D4860 and D6
quality control agency sl bear 2 labelindicating comliance with the standard

tion and, if applicable, type classification indi-
cat in Table 1507.1.1(1). Underlayment shall be
applied in accordance with Table |
ment shall be attached in
1507.1.1¢3).

Exception

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

£07.1.1 Underlayment. Underlayment for asphalt shin-
ete tile, metal roof shingles, mineral-

[BF 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
In additon,an underayment o 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

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 conf
and climate exposure for the roof covering
installed shall be permitted.

As an alternative, a minimum 4-inch-wide
mm) strip of seif-adhering polymer modified

[BF] 1505 Rooftop mounted photovoliaic panel systems.
Rooflop rack-mounted phorovoliaic panel sysrems shall he 2
tesk, i o et wilh e chsifcation i scor-

dance with UL 1703 and UL 2703, The fire clissification bitumen membrane complying with ASTM

shall comply i Table 15051 e e b type of con- D1970 and installed in accordaace with the

riction of the building manufacturer's installation instructions for the

deck material shall be applied over all joints in

dens and landscaped roofs. Roof the roof decking. An approved underlayment

e R ped roofs shall comply with Section for the applicable roof covering for design wind

) 1505.1 and 150716 and shall be installed in accordance with spoeds less than 120 mph (54 mis) shall be
ANSUSPRI VE-1

applied over the 4-inch-wide (102 mm) mem-
brane strips

s of underlayment
1226 Type 1T or ASTM
D4869 Type IV shall be permitted to be
installed as follows: Apply a 19-inch (453 mm)
sirip of underlayment parallel with the cave

shall be applicd in accordance with Starting at the eave, apply 36-inch-wide (914
this chapter and the manufacturer s installaion. insiructions. mm) strips of underlayment felt, overlapping
Installation of oo c shall comply with the appii suceessive sheels 19 inches (483 mm). The
e provisions o § underlayment shall be attached with cormosion-

SECTION 1506
MATERIALS

Material specifications and physical characteris- fesistant fasteners in & erid pattern of 12 inches
e ook, Covering malertals shall Confom £ (e appcaDie (303 mm) between side laps With @ 6-inch (
standards listed in this chapter. mm) spacing at side and end laps. End laps shall

2018 INTERNATIONAL BUILDING CODE®

s
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

be 4 inches (102 mm) and shall be offset by 6 1507.2 Asphalt shingles. The installation of asphalt shi
feet (1829 mm. Underlayment shall be attached  shall comply with the provisions of this section.

p nails with a nominal
meter of not less than 1 in

Asphalt shingles shall be

eck requirement
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

TABLE 1507.1.1(1)

UNDERLAYMENT TYPES
SECTION MAXIMUM BASIC DESIGN MAXIMUM BASIC DESIGN
WIND SPEED, V< 140 MPH WIND SPEED, V = 140 MPH
ASTM D226 Type Lor II ASTM D226 Type II
Asphalt shingles 1507.2 ASTM D4869 Type L 1L, [l or IV ASTM D4869 Type IV

ASTM D6757 ASTM D6757

ASTM D226 Type I ASTM D226 Type Il
ASTM D2626 Type I ASTM D2626 Type 1

have 4 thickness of not less than
0.010 inch {mm). Thickness of the outside edge

ROOF COVERING

Clay and concrete tiles 1507.3 ASTM D6380 Clacs M ASTM D380 Cls M
mineral surfaced roll roofing mineral surfaced roll roofing
etal pa 5074 ufacturers instructions ASTM D226 Type Il
Metal panels 1507.4 Manufacturer’s instructions ASTM D4869 Type IV
" i le o e ASTM D226 Type Lor 11 ASTM D226 Type II
Metal roof shingles 1507.5 ASTM D4869 Typs I, I, 11 or IV ASTM D869 Type IV
L - < ASTM D226 Type Lor II ASTM D226 Type II
Mineral-surfaced roll roofing | 1507.6 ASTM D4869 Type I, IL, Tl or TV ASTM D4869 Type IV
ate shingles 15077 ASTM D226 Type 11 ASTM D226 Type II

ASTM D4869 Type I or IV ASTM D4869 Type IV
ASTM D226 Type Tor II ASTM D226 Type II
ASTM D4869 Type L, IT, I or TV ASTM D4869 Type IV
ASTM D226 Type Tor II ASTM D226 Type II
ASTM D4869 Type L, IT, Il or TV ASTM D4869 Type IV
ASTM D226 Type Tor II ASTM D226 Type II
1507.17 ASTM D4869 Type L, I1, Il or IV ASTM D4869 Type IV
ASTM D6757 ASTM D6757

Wood shingles 1507.8

Wood shakes 15079

Photovoltaic shingles

2018 INTERNATIONAL BUILOING CODE"
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

TABLE 1507.1.1(2)

UNDERLAYM:

\ENT APPLICATION

TABLE 1507.1.1(2)
UNDERLAYMENT APPLICATION

September 18-21, 2019

ROOF
COVERING

SECTION

MAXIMUM BASIC DESIGN
WIND SPEED, V < 140 MPH

MAXIMUM BASIC DESIGN
WIND SPEED, V2 140 MPH

Asphalt
shingles

15

16

For roof slopes from two units vertical in 12 units horizontal (2:12),
up to four units vertical in 12 units horizontal (4:
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
underlayment shall not interfere with the ability of the shi
seal. End laps shall be 4 inches and shall be offset by 6 feet.

ches, Distortions in the

12), underlayment

4 inches

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

s nsallaion srietions

1507

For el g o cu st
 stall be one Lay umm

Same 55 Maximan Basic Dosign Wi
T Lomob exepal Eon b ot o

For ST Tinch =254 e | fos

1897,

Exceptions:

roof covering

[BF] 1503.2 Material standardz.
Iation board shall comply with the standards in Table 1508.2.

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507.18.7 Wind resistance. BIPY roof panels shall be
tested in accordance with UL 1897. BIPY foof panel pack-
shall bear a label to indicate compliance with UL

SECTION 1508
ROOF INSULATION
[BF] 1508.1 General. The use of above-deck thermal insula-
tion shall be permitted provided that such insulation is cov-
ered with an approved roof covering and passes the Lesis of
NFPA 276 or UL 1256 when tested as an assembly

1. Foam plastic roof insulation shall conform to the
material and installation nqunkniul\ Chapter 26.
2. Where a concrete roof dec
ek thermal mslion i covered with an spproved

and the above-

Above deck thermal insu-

SECTION 1510

ROOFTOP STRUCTURES
[BE] 1510.1 General. The provisions of this section shall
‘govern the consiruction of rooftop structures.

te area of pent-
structures shall not
apporing roof deck
:um pealhouses and oler gnclosed fOflop StruCtures

building area or amber of ories a5
503.1. The area of such penthouses
indetermining ¢ e area specifiod in
nthouses. Penthouses in compliance
through 1510.2.5 shall be considered as a
e story directly below the roof deck on which

[BG] 1510.2.1 Height above roof deck. }’xmh(lunnun.
structed on buildings of other than Type I c
shall not exceed 18 feet (5486 mm)

[BF] TABLE 1508.2
MATERIAL STANDARDS FOR ROOQF INSULATION

fimited in

the roof of buildings I

s tanks o elevators

Cellular glass board

ASTM C552

ouses shall be permit-
lor 28 feet (8534 mm)

omposite boards

ASTM C1289. Type IIL 1V,

bnthouses shall not be |
elter of mechanical or
and related machin-

Vor VII ool assembly
Expanded polystyrene ASTM C578 ““:ZJ:‘;I‘f:‘hfﬂ‘;‘
Extruded polystyrene ASTM C578 (‘,;“:;“*E”U“E‘?‘n’; 1
Fiber-reinforced gypsum board  |ASTM C1278
Glass-faced gypsum board ASTM C1177 e e e
High-density polyisocyanurate ASTM C1289. b el

board

Type 11, C

fire-resistance rating
s of penthouses with a
20 feet (6006 mm) or
d (0 have a fire-resis-

Mineral fiber insulation board ASTM C726 et teo storics
Perlite board ASTM C728 el

iance greater

ocyanurate board

ASTM C1289, Type L or Il

ese than 20 et (6096
lharve not less than a 1-
or a lesser fire-fesis-

Wood fiberboard

ASTM C2(

)8, Type 11

2019 NRLRC Conference - Roofing Issues: Decks to Dockets
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

wood complying with Section 23032 for exterior  [BC] 1610.8.1 Aerial supports. Acrial supports snall be
installation. constructed of noncombustible materials.

3. Where exterior wall covering panels are used, the Exception: Aefial supports not greater than 12 feet
panels shall ave 3 flame spread index of 25 or less (3658 mm) in height as measured ffom the Foof deck
when tested in the minieuum and maximum thick- e highest poit on the aeral suppors shall be permit-
nesses intendad for use, with each face tested inde- ted to be constructed of combustible materials.

pendently in accondance with ASTM ES84 or UL
723, The panels shall be tested in the minimum and

[BG] 1510.8.2 Bulkheads. Bulkheads used for the shelter
- knesses mtonded for use 1n stcor- of mechanical or electrical cquipment or vertical shaft
o i 1 XS0 openings in the roof assembly shll <omoly i Seton
citela of, NFPA 285 and shall be insalled as  1910:2 penthouscs. Bulkheads used for any olher pur
Lestac. Where the panels are tested as part of an exte. pose shall bo consered a5 an dationsl Sory of the
rior wall assembly in accordance with NFPA 285,
the panels shall be installed on the face of the [BG] 0.8.3 Dormers. Dormers shall be of the same
mechanical equipment orting structure type of construction a5 required for the roof in which such
in the same manner as they were installed on the dormers are located or the exterior walls of the building
{esed exeriorwall asembly. BC] 1610.8.4 Fences. Fences and simifa structures st
[BG] 1510.63 Type V construction. The height of comply with Section 15106 15 mechanical equipment
mechanical equipment screens located on the roof decks of

buildingsof Typo V consiuction, 2 measured rom grde o iae

plane 1 the Righest point on the mechanical equipment [BG] 1510.8.5 Flazpoles. Flagpoles and similar structures
e Al he permitied t excecd the masamum b shall ot be required to be consirucied of noncombustible
ing height allowed for the building by other provisions of maierials and shall not be limited in height or number.

this code where complying with any one of the following  [BG] 1510.9 Structural fire resistance, The structural frame

Hnitatons. provids 5t e fe separuion distance and roof construction supporting loads imposed upon the roof
eater than S feet (1524 m by any rooftop structure shall comply with the requirements
Where the fire “,m_,w,,,m_‘,“ s 20 of Table 601. The fire-resistance reduction permitted by

s 60% . e i o el of Table 601, Note a, shall not apply to foofs containing roaftop

mechanical equipment screen \mu nol exceed 4 feet  structures.

(1210 ) more then the macimum bilding hight

o SECTION 1511
2. The mechanical squipmen: screen shall be con-
structed of noncombustible materials. REROOFING
3. The mechanical equipmen ccreen shull be con. 16111 General. Materials and methods of application used

fo recovrin o eplac
comply wi

an existing roof covering shal
b the requirements of Chapter 15

structed of fire-retardant-ireated wood complying

with Section 2303.2 for exterior installation

Where the fire separation distance s not less than 20 Exceptions:

fieet (6096 mm). the mechanical equipment scre.

shall be constnicted of materials having a flame

spread index Of 25 o less when lested in the mini-

mum and maximum thicknesses intended for use

with each face tested independently in accordance

with ASTM E84 or UL 723,

[BG 15107 Photo a]nl( pancls and Roalop, 2
el i maites Sl o o

1. Roof replacement OF rocf recover of existing low-
slope roof coverings shall ot be required to meet
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 1o meet the requirement for
secondary (emergency overflow) drains or scuppers

ieation. Rooftop-mounted pho- in Section 1503 4 for roofs that provide for n(Mh\u
ulez shall have the fire classifica- For the purposes of this exception.
lon n Sccordance with Section 15059, existing secondary drainag

[BC] 1510.7.2 Photoraltaic panel: and modules. Roof- required in accordance with this code shall not be

top-mounted photovoliaie panslz and modlez shull be removed unless they are replaced by secondary
and Iabeled in accordance with UL 1703 and shall drains or scuppers designed and installed in accor-

e installed in accordance with the manufacturer's instruc- dance with Section 1503.4.

tions. 18112 Structural and construction loads. Structural roof

[BG] 15108 O sooflp structure. Rooflo sictures  componcat shal becapabe of supporig he roo-covering
h system e matenl and equipmeat loads that wil be

emorsd dui

et o e o

2018 INTERNATIONAL BUILDING CODE®

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

3 Roof replacement. Koof replacement shall include SECTION 1512

the removal of all existing layers of roof coverings down to PHOTOVOLTAIC PANELS AND MODULES

the roof deck. 1 Photosaliaic panels and modules, Photovoitaic pan-

Exception: Where the existing roof assembly includes an el and modules installed on a roof or as an integral par of 1

ice barrier membrane that is adhered to the mof deck, the  roof assembly i comply with the requirements of this

existing ice barrier membrane shall be permitted to remain  code and the nisrnational Fire Code

in place and covered with an acions nyr ofce b

membrane in accordance with Sectio

151131 Roof recover. The m\mmmn of a new roof

covering over an existing foof covering shall he permitted
onditions occur:

dance i he. Tout
approved instructions.
Complete and sepuae oofing systems, ach
seam metal roof panel systems, that are
ed to transmit the roof loads directly (o the
s structural system and that do not rely on
exising mofs and oof coverings fo support,shall
ot require the removal of existing roof cov

N mmuracturer's

Metal pael metal shingle snd concete snd cly e
£00f coverings shall be permitied (o be installed over
existing wood shake foofs when applied in accor
dance with Section 1511.4

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

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
coverngover oo singe o ke fofs et  combs
tible \.(vu.uh.d space the entire existing surfae shallbe
I board, mincral Tiee, glass ber or other
approved matenals securiy fastaned n 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.

2018 INTERNATIONAL BUILOING CODE"

NTERNATIONA; p
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CHAPTER 12
INTERIOR ENVIRONMENT

Tser note:

About this chapter: Chapler 12 prowides mimimem provisions for
is chapter and in conjunch

‘and space haating ara directy reguiaic

the interior of buitiings—the ocaypied environme

ston, fghing,
imtemational

ion wits e Immatonal Macharical Code
E or

Encrgy Consavation Codo”. room si70.and

SECTION 1201
GENERAL
L1 Scope. The provisions of this chapter shall govern
ventilation, temperature control, lighting
sound transmission, room dimensions, surrounding materials
and rodentproofing associated with the interior spaces of
buildings

SECTION 1202
VENTILATION
General. Buildings shall be provided with nawral
o

1202,
ventilation in accordance with Section | mechanical
ventlation in accordance with the International Mechanical
Code.

Where the air infiliration rate in a dswelling unit is less than
5 air changes per hour where Lested with 2 Diower door at a
209 inch we (SOD & swith Sacs

2. At least 40 percent and not more than S0 percent
of the required venting area is provided by venti-
lators located in the upper portion of the arrie or
fafter space. Upper ventilators shall be located
not more than 3 feet (914 mm) below the ridge or
highest point of the space, measured vertically

with the balance of the venuilarion provided by
eave or comice vents. Where the location of wall
or roof framing members conflicts with the
installation of upper ventilators, installation more
than 3 feet (914 mm) below the ridge or
point of the space shall be permitted.

enings info attic. Exlerior openings into the
anic space of any building intended for human occupancy
shall be protected o prevent the entry of birds, squirrels,
nakes and other similar creatures. Openings for
on having a least dimension of not less than
inch (1.6 mm) and not more than /, inch (6.4 mm) shall be

in accordance with
1202.3.

1202.2 Roof ventilation. Roof assemblies shall

this section or shall comply

ventilation having a least dimen-

be ventilated b1 ma snai be provised witn

cloth screening, hardware clotl

with Section |irmatria win openings having a

oss than '/, inch (1.6 mm) and not
J¢ mm). Where combustion air is
Jorea, it shall be in accordance with

1202.2 Roof ventilation. Roof assemblies shall be ventilated
in accondance with this section or shall comply with Section
2023

120221 Ventilated attics and rafter spaces, Enclosed
arrics and enclosed rafter spaces formed where ceilings are
applied directly to the underside of roof framing members
shall have cross ventilation for each separate space by ven-
tilation openings protected against the entrance of rain and
snow. Blocking and bridging shall be arranged so as ot to
interfere with the movement of air. An aifspace of not less
than 1 inch (25 mm) shall be provided between the insula
tion and the foof sheathing. The net free ventilating area
shall be not less than ‘%, of the area of the space venti-
lated. Ventilators shall be installed in accordance with
manufacturers installation instructions.

Exception: The net free cross-ventilation area shall be

permitted 10 be reduced o ', provided both of the fol

Towing conditions are met

In Climate Zones 6, 7 and 8, a Class I or Il vapor
retarder is installed on the warm-in-winter side of
the ceiling

2018 INTERNATIONAL BUILDING CODE®

CHapter 7 0T 8 Tniamnarional Mechanical Cods.
12023 Unvented attic and unvented enclosed rafter
assemblies. o

framing assemblies created by ceilings applied directly to the
underside of the roof framing members/rafters and the struc-
tural roof sheathing at the top of the roof framing members
shall be permitted where all of the following conditions are
met:

The unvented arric space is completely within the
building thermal exvelope.

No interior Class I vapor retarders are installed on the
ceiling side (arie floor) of the unvented anic assembly
or on wne ceiling side of the unvenied enclosed roof
framing assembly

‘Where wood shingles or shakes are used, not less than a
inch (6.4 mm) vented airspace separates (he shingles
o shakes and the raofing underlayment above the siruc-
tural sheathing.

Tn Climate Zones 5, 6, 7 and §, any air-impermeable
insulation shall be a Class Il vapor retarder or shall

September 18-21, 2019

IRC

A Member of the International Code Family”

INCLUDES

Residential requirements from

NFPA 70: National Electrical Code" 2017
The electrical code designated for

use with the I-Codes"

INTERNATIONAL

2|0|1}|8

INTERNATIONAL CODES

RESIDENTIAL CODE’ for One- and Two-Family Dwellings

INTERNATIONAL CODE COUNCIL!

International Residential Code,
2018 Edition

20

2019 NRLRC Conference - Roofing Issues: Decks to Dockets

10



Emerging Technical Issues Posing Liability Risks to Roofing Contractors

21

CHAPTER 9
ROOF ASSEMBLIES

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)

h ch by the © R9032.2 Crickels and saddl

September 18-21, 2019

INTERNATIONAL CODE COUNCI

2018 Edition

International Energy
Conservation Code,

22
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September 18-21, 2019

IECC 2018’s roofing-related requirements

* No substantive changes from IECC 2015
— R-value

— Roof reflectivity and emissivity
— Air barriers
* ASHRAE 90.1-16 alternative
— ASHRAE 90.1-12 referenced in IECC 2015

23
. [ ]
IECC 2018, Fig. C301.1-Climate zones
Fig. R301.1 (residential climate zones) is similar
4 N Moist (A) b
Marine (C)

Warm-Humid
Below White Line

Bethel Northwest Arctic

Eaeilllg‘agrr\‘lfsmN. Star \%\?alggeﬁ::nﬁ‘gsa"ks Zone 1 includes

N spe Yook Hons oo 1

and the Virgin Islands
24
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COMMERCIAL ENERGY EFFICIENCY

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

September 18-21, 2019

CLMATE ZONE | 1 T 2 I 3 [ 4EXCEPT MARINE | 5AND MARINE 4 | 5 I 7 T 3
| 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

[asulation entirely

| R20ci | R25c | RS | R25e | R25d | R2Sei | R30ei | R-30ci | R30ci | R30ci | R30ci | R30ci | R35 | R3S | R35d | R-35ci

above roof deck

Metal buildine:® R1s+ | R19+ | R19+ [ R19+ | R19+ | R19+ | R19+ | R19+ | R19+ | RI9+ | R25+ [ R25+ [ R30+ | R30+ | R30+ | R30+
etal bu = R-11LS | R-11LS | RI1LS | R-111LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-111S | R-11LS | R-11LS [ R-11LS | R-11LS

Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-40 R-49 R-49 R-49 R-40 R-49

Walls, above grade

W, below arade
e P T I I I T T T N I R T T
00

Vi [ [ W

T T

EE M EEN I S S
v (I

[T e [ R s | e | IR
= T 1 I o T

Sabon-grade floors
G

T

FRS | GRS | RS | GRS | 4R
fullslab | fullslab | fullslsb | fullsisb | full sl

RS

full

ster insalation is not required 1o exend below e bortom of fie sl

ADNZID1443 ADYINT TVIDHIHHOD

2018 INTERNATIONAL ENERGY CONSERVATION CODE* ca3

NTERNATIONAL CODE COUNCIL [psisswirprisns

25

R-49

Roofing-specific adaptation of Table C402.1.3

International Energy Conservation Code, 2018 Edition

Opaque Thermal Envelope Assembly Requirements
. Roof assembly configuration
Climate - - — - -
zone Insulation entirely Metal buildings (with Attic and other
above deck R-5 thermal blocks)
1 R-20ci
2
R-25ci
3 R-19 + R-11 LS R-38
4
5 R-30ci
6 R-25 +R-111LS
7 R-49
3 R-35ci R-30 + R-11 LS
ci = Continuous insulation
LS = Liner system (a continuous membrane installed below the purlins and uninterrupted by framing members;
uncompressed, faced insulation rests on top of the membrane between the purlins)

26
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September 18-21, 2019

Comparison of IECC’s various editions

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

Climate Zone IECC 2003 IECC 2006 IECC 2009 IECC 2012* IECC 2015* IECC 2018*
1 R-12 ci R-15ci R-20ci | R-20ci
2 R-14 ci . R-20ci . .
— R-15ci R-25ci | R-25ci

3 R-10ci

4 R-12 ci R-20ci

5 R-15 ci . R-25c¢i | R-30ci | R-30ci
— R-20ci

6 R-11ci

7

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

* Applies to roof replacement projects
ci = continuous insulation

27

COMMERCIAL ENERGY EFFICIENCY

2. Portions of the roof
anele on the summer zolstice by pamanent features
of the building or by permanent faature: of adjacent
uil

mum

Roof of the roof area
complies with one or more of the exceptions to this
section.

he nstial solar zeflectince
accordance with CRRC-5100.

mum ares, The vertical fenestration area, mot

doors and epague sp shall be
mot g an 30 percent of the g ve-grade wall
area. The skylight area shall be not greater than 3 percent of

C402.3 Roof solar reflectance and thermal emittamce.ss
Low-sloped roofs directly above cooled conditioned spaces

in Climate Zones 1, 2 and 3 shall comply with one or more 0] ae we s s
. . IE (_‘40’ .; ijacu:ehhenu[.mmz

cas
NTERNATIONAL CODE COUNCIL ety
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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 accerdance with ASTM E1980 using a conveetion coefficient of 2.1 Btwh « fi* «°F (12W/m” « K)

Calculation of aged SRI shall be based on aged tested values of solar reflectance and thermal emittance

o

W] ® [Ew] N [s=w] ¥ [sEw] ¥ [sEW] ®
a|34&|ns\1 T840 633 [ 045 | WE [ 043 |
EER R DX )

[E E I T
oso | s | owm | W | v

" thin ‘SEW" inficates orientiions ofher thin “N.” For bulings in the soutiern
d norts. B ings locared 2t e e e S o e

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
 ofNFRC 200z otrequired o comply with nm.
Skylight Effective A

0.85 x Skylight Lyl
Topht Zone

(Equation 4-4)

whare
Shylisht e = estrstion rea of
Skylight VT shted. aversee visble
=
wE
ol s, dismibuton sorng s, Famcportahon depot =) =
Tt s, disbuton soring ares, faneportaton depe ) i
B orworkchop, the total rophit daplight zone <hall be not lo=s it
2018 INTERNATIONAL ENERGY CONSERVATION CODE* ca

NTERNATIONAL CODE COLINCIL it s
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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 ety
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International Existing
Building Code, 2018 Edition

INTERNATIONAL CODE COUNCI|
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CHAPTER &
CLASSIFICATION OF WORK

SECTION 601 SECTION 605
GENERAL CHANGE OF OCCUPANCY
6011 Scope. The provicions of this chapter shall be uced in _ 605.1 Scope. Change of accupancy provisions apply where

SECTION 602
ALTERATION—LEVEL 1

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

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

RELOCATED BUILDINGS
608.1 Scope. Relocated building provisions shall apely to
relocated or moved buildings.
605.2 Application. Relocated buldings shall comply with
the provisiens of Chapter 14,

ALTERATION—LEVEL 2

603.1 Scope. Level 2 alterations include the reconfizuration
of space, the addition oz eliminstion of any door or window,

SECTION 604
ALTERATION—LEVEL 3

ore nrEsuATONAL TG oG Cape =
AT DN CODE U e e

32
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CHAPTER 7
ALTERATIONS—LEVEL 1

User note.

About this chapter: Chapter 7 provi
i Section 503, which ncludes replacement o

rements for those existing buidings that undergo Level 1 afe
v, fements, equpment or ftures usng nw matrsls for

g s utfcs, such 3 i, mechenics! plam-
ol 1 The pupose

ing, fre and ffe s when the aiferaiions are cla

e 0 e Gt eaements s prolons 5 Heny 4 reuied Iprevemins . e baking dmers,
“paces amd buiing smctul yztem. The mprnsmn i H piscementof buiding compo
nenfs with new components. In conirast, Level 2 alterafions imvolve more space reconfiguration, and Level 3 aterations invlve more exien-
v apace reconiunabon, xceeding S0peroentof e buddng ree

SECTION 701 <hall comply with Section 804 of the Iuernational Balding
Code.

70L1 Scope. Level 1 aireranions s described in Section 602
shall consply vith the requirements of this chapter. Leval 1
alterations to historic buildings shall comply with fhis chap-
ter, except as modified in Chapter 12

rim, Newly installed interior trim materials
aith Section 806 of the Intemarional Bulding.

7024 Window opening control devices on replacement
taining

701.2 Conformance. An exisring bulding cr porticn tharsof  windows. In Growp R.2 e R = o
<hall ot be sitared such that tha bulding bacome: laz: zsfa elogs o tvsbosees
than its existing condifion ulated by the International Residential Code, wind
Excepton: Where e curentlvel of ety or smftion Sl deaces complyng vk ASTML F2090 ahall be
s proposed to be reduced, the portion altered shall cop  installed where an existing windorw is replaced and where all
T e ecpiremants of 1 nerscimonal Buldmg  of the ollowing spphy s the seplacsmnent windovr
Code 1. The window is opersble
[BS] 701.3 Flood hazard areas. card areas, aler 2. The window replacement includes replacament of the
ot coneatts e T evems o et <ach and the fame
that the building conzply with Secticn 1612 of the Furerna
ional Buslding Code, o Section R322 of the Frernarional 3. One of the fllowin spplies
Rezidennal Code. sz spplicable 31In Guoup R2 or B3 buildings containin
p roomer escape and rescu spenings ey duwellin units, the top of the sill of the window
ei‘ﬁ';f":;‘;:;:- ceape and rescus opening:. Emargency opening it at & height lesz than 36 inches (915

m} above the finished foor.

erilles, sxates or similar devices placed over emergency 32 and two-family dwellings and town-
<scape and rescus opemngs shall comply with the minmmam v reglatd by ths rmanoncl Reri
met clear opening size required by the cod that was in effect tial Codz, the top sill of the window

at the time of construction. Such devices shall be releasable ata height less than 24 inches (610 mm) shove
o emble Som e without e e ofa eyt the finiched flocr

force rester than that which = yequired for nommsl eparstion 4. The window vl permit openings that will allow pas-
of the sscaps and rescue opening. v\hu such bass. glles. cage of a 4-inch-diameter (102 mm) cphere when the
e s e e el eyl i i cened i

openings. Smobe alane <hall ba igelled in acoosdance with 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 eseape and "““‘d":m‘“‘h;u“’ ;"3‘&5 2w B3 [BS] 7051 General. Matesials and methods of applicaion
occupancies and one- and two-famnily dwellings S used for recovering or replacing an existing roof covering
::""n:;:‘“"“e: by b; “""":’:‘ R‘;:““‘”‘g;:::‘ shall comply with the requirements of Chapter 15 of the
seplacement window emempt from the 1= Tmermanional Building Ce
of Sections 1030.2. 10303 and 10304 of the Internariomal ode
1 Code fiom RS1021, E31022 and  Exceptions:
of e enaron el G, sovidd tat 1. Roof replacement or 1oof recover of existing low-
the replacement window mests the following conditios
L The epacommnt winon  the e acgest
ctandnd siza window hat will St within the existing
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. Recou lacing an existing roof covering
 cpesing cousel deices compling it ASTM <hall mot be required to mest the requirement for
090 J.mllbepe)mmed for use on windows required to pro- secondary (emergency overflow) drains or scuppers
vide emergency escape and rescue apenings. in Saction 1502 of the Iirernarional Bulding Code
hiy : - . £or roofs that provide for positive roof drainage. For
026 Diaterials and e New sl comlywith e s s emion enicting saeondy
patonal ainaga or scupper systemss teqired in accordance
Enerey Comeratiy ot with this cods shall not be removed usless they ar
Code, 23 spplicable, it specifyy material standrds, detal of wepjaced by sscondary drsins or scuppers designed
snstallation and connecSion. joints, penefzabions, and contim- ] Bt G
sty of any element, component,or system in the bulding. B Jrsernar “f "; = Cod N
02 . trucrural and construction loads. Seructs
P et o gter 23l e o
o o 0 S ering matenal and squpment loads st
stiute e Gl e sl snd methock renement o L0 TECR A ey
Level | aerarions.
1 Chapter . entifed “General Regulstions.” exeept  [BS) 7083 Roof replacement. Roof replacement hall
St 303 7 and 306 inchude i renoral o ll sxisting ayers f 00f coverags
2 Chapter 4, enfifled “Gas Piping Installaions,” n 0 the xoo
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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
— = mambrane in accondance with Section 1507 of the nterna-
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(BS] 705.3.1 Roof recover. The installstion of a new oo
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is o whare any of the follow
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4. Chapter 6, entitled “Spacific Appliances™ mstructions
2. Conplete and sepassle oofing systems, such a3
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maintains the level of e protection provided. stalled
2 2018 INTERNATIONAL EXISTING BUILDING CODE®

2019 NRLRC Conference - Roofing Issues: Decks to Dockets 17



Emerging Technical Issues Posing Liability Risks to Roofing Contractors

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.

2019 NRLRC Conference - Roofing Issues: Decks to Dockets

September 18-21, 2019

18



Emerging Technical Issues Posing Liability Risks to Roofing Contractors September 18-21, 2019

IEBC 2018’s roofing-related requirements
* No substantive changes from IECC 2015

37

SR R S International Plumbing Code,
2018 Edition

INTERNATIONAL
PLUMBING CODE"

INTERNATIONAL CODE COUNCIL

38
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CHAPTER 11
STORM DRAINAGE

SECTION 1101 SECTION 1102

MATERIALS
‘The materials and methods utlized for the
allation of storm drsinage systems shall
s saction and the applicable provisions of

. The provisions of this chapter shall govem the 11021 Cemeral,
design, comstruction and installsfion of stomm  SOnorienon

TABLE 11024
BUILDING STORM SEWER PIPE
WATERIAL STANGARD

‘b rechuced in the directio

1 40, |ASTM D2661; ASTM Fe21;
Be[ASTMFLBE CsA BI8LL

[esaman

[ASDA7; AsTar Ases:
c1ser 01

Cleanouts shall be installed in
the povi-

1824
5431812 CcsaBIR2

[AsThice AsTa cTo0

asaEanzs

2018 INTERNATIONAL PLUMBING CODE®

NTERNATIONAL CODE COUNCIL [rsess

STORM DRAINAGE

reducti bl ding or obstrueting fow in the pip-
ing Threaded drainage pipe fittings <hall be of the recessed
drainage type.
N SECTION
TABLE 11025 1103 TRAPS

SUBSOIL DRAIN PPE

SECTION 1105
ROOF DRAINS

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

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

SECTION 1106
SIZE OF CONDUCTORS, LEADERS
ND STORM DI

i pipe
e (BVC)plastc |,

2018 INTERNATIONAL PLUMBING CODE®

=
NTERNATIONAL CODE COUNCIL ety

40
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41

STORM DRAINAGE

1106.2 Size of storm drain pit
stom dain piping shall be =

vertical leaders chall not exceed that specified in T:
11063

1106.4 Vertical walk. In sizing oof drains and storm dr
age pipine. anebalf of the area of any vertical wall
diverts raimwater o the oof shall be added fo fhe projed

pers. Where roof drains are required. secondary (emergency

SECTION 1108
SECONDARY (EMERGENCY) ROOF DRAINS

1108.1 Secondary (emergency overflow) drains or scup-

overflow) roof drains or scuppers shall be provided where the
roof perimeter construction extends above the roof in such a

September 18-21, 2019

fical conductors, leaders and horizontal stomm draimage

1106.5 Parapet wall euppers. Whers scuppers e usd|
primsary roof drainage or for secondary (s

Iocation and

soof e for iclusion in cleulatng the sunnd size of | )ANNET that water will be entrapped if the primary drains
e allow buildup for any reason. Where primary and secondary
=smcromty 7oof drains are manufactured as a single assembly. the inlet

o

roof drainage or both, the quantity, size. . .
e et &1 and outlet for each drain shall be independent.

o

and have a width that i3 equal to or graster than the cirewm-
farance of a roof drain sized for tha sams roof wea. Th Sow

o

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

&

i

NTERNATIONAL CODE COUNCIL jpssies

IPC 2018’s roofing-related requirements

* No substantive changes from IECC 2015

42
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International Fire Code,
2018 Edition

INTERNATIONAL

FIRE CODE"

INTERNATIONAL CODE COUNCIL'

43

Roofing-related provisions

International Fire Code, 2015 Edition

Sec. 303-Asphalt kettles
Sec. 317-Rooftop gardens

Sec. 905.3.8-Rooftop gardens (standpipes)

Sec. 1204-Solar photovoltaic power systems

Sec. 3317-Safeguarding roofing operations

44
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IFC 2018’s roofing-related requirements
* No substantive changes from IECC 2015

45
Changes to the 2018
codes affect roof
‘ assemblies
Professional Roofing, December 2017 Professional Roofing, January 2018
Link to access this article Link to access this article
46
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ASCE 7-16
Design wind uplift

47

el e 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)

48
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Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

* Revised basic wind speed map

* Changes (and new) pressure coefficients
* Revised perimeter and corner zones

. .
ASCE 7-10 basic wind speed map
Fig. 1607A--Vy: for Risk Category Il Buildings
115(51)
120058
Jo0se)
/140[63)
115(51) 140(63)
/m(sn
0(6° g !
% 1404 130(58) < 140(63)
120(54) f A 150(67)
110(49) 160(72)
‘ 2 1604 J70076) \\})wana)
115::;;5‘ 150(67) X/ 180(80)
110(49) 130(58)140(63) me'
by = Special Wind Region
» 4 R 120(54)
S 108 Location Vmph  (m's)
140(63) Guam 195 (87) 150(67) 160(72)
Virgin Islands 165 (74) . EZ0mmme)
. American Samo: 160 (72)
160(72) Hawaii - Special Wind Region Statewide | 130 (58) Puerto Rico
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ASCE 7-16 basic wind speed map

Risk Category Il Buildings (MRI = 700 years)

SR toous) 105(47)
r:d % . 110(49) e
- 105(47)
90(40) - . ) i £ X

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.

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

T e Sa e o)
Havaii - Special Wind REGONSEISWGE] 120 (58)

51

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%

52
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ones

h < 60 ft., gable roofs < 7 degrees

3
1

| 4
)
©
5

1
I
I
I
|
|
I
1
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l :

| [}

| |
L A A I
<] ©) OO

ASCE 7-10

Tebl 3062 Gomponents and Clcing, Part {1 < 160 i(h < 468
Parameters for Application of C&C Wall and Roof Press ures
Flat Roof: 0 < 7 degrees; h > 60 ft
om Table 30.6-2 and Fig. 30.4-1, as applicable.
ot shopes s g rocs, apply
comimes
Minimum Design Losds ind Assocksted Crher or Buldings and Other Structres s
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Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

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

While center field pressures may be slightly
lower, field, perimeter and corner uplift
pressures will generally be greater

55

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.

56
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Comparing ASCE 7-05, FM 1-28, ASCE 7-10 and ASCE 7-16

An adhered, membrane roof systems is to be installed.

Example: A office building (Risk Category ll) is located in Overland Park, KS. 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.

Document Basic wind Design wind pressure (psf)
speed (mph) Zone 1’ Zone 1 Zone 2 Zone 3
(Center) (Field) (Perimeter) (Corners)
ASCE 7-05 90 - 23 37 56
FM 1-28 90 - 29 49 73
ASCE 7-10 115 - 36 61 92
Ult.
ASCE 7-10
ASD 89 - 22 37 55
ASCE 7-16 110 30 53 70 95
Ult.
ASCE 7-16
ASD 85 18 32 42 57
57
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)?
58
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Many roof system designers inadequately address wind loads in contract documents
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Home | Cor

Structures.”

act Us | FAQ

roofwinddesigner.com

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
This standard is a widely recognized consensus standard and is referenced in and serves as the technical basis for wind load determination in the

Welcome: Mark Graham | My Projects | Profile | Logout | Administration

September 18-21, 2019

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 5100, "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 flashlng 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.

NRCA

National Roofing Contractors Association
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Moisture in concrete roof decks

61

NRCA Industry Issue Update, August 2013

Moisture in Lightweight Structural Concrete Roof Decks

Concrete Moisture Presents Challenges for Roofing Contractors
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Concrete moisture-related issues

* Moisture accumulation

* Adhesion loss

* Water-based and LVOC adhesives issues
* Material degradation

* Metal and fastener corrosion

* Insulation R-value loss

* Microbial growth

63

PORTLAND CEMENT ASSOCIATION
RESEARCH AND DEVELOPMENT LABORATORIES

m Drying time in daysJat 73 F and 50% relative Humidity
for a 4-inch- specimen to reach 3 Ibs/1,000 sq. ft./24 hrs.

Bottom Exposed to Bottom in Contact

Water-Cement Ratio Bottom Sealed
Water Vapor with Water

>
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Mem
= e

Concrete
Hoors and

Moisture

Concrete Floors and Moisture (2008)

Howard Kanare

A concrete slab will reach a 75% RH

* Normal weight structural concrete
— Less than 90 days

* Lightweight structural concrete
— Almost 6 months

65
Professional Roofing
June 2017
ASTM E96 calculated perm
Lightweight structural concrete Normal weight concrete
_ Wet cup Dry cup Wet cup Dry cup
28 days 1.48 0.78 3.42 1.05
60 days 145 0.47 2.03 113
The figure shows results of ASTM E96 water vapor transmission testing. Note the lightweight
structural concrete has about half of the permeability of regular weight concrete. Considering
lightweight structural concrete arrives with more than twice the evaporable water of regular weight
concrete, this explains why lightweight structural concrete retains moisture for so long.
66
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Re-think our concept of concrete roof decks

A concrete deck is not a non-breathable, non-absorptive solid

67

Re-think our concept of concrete roof decks

68
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[M RESEARCH+TECH

Professional Roofing
December 2018

Are admixtures the
answer?

69

Moisture vapor reduction admixtures (MVRASs)

Vapor Leck’

spgGoGreen.com

NRCA still has not seen an MVRA perform
successfully in concrete roof deck applications

70
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ASTM E96 testing of MVRA vs Non-MVRA concrete decks

Figure 1 - Roofing concrete cores without MVRA, samples 6-1 and 6-2

71

-
fe A

Figure 3 - Roofing concrete cores with MVRA, samples B-1 and B-2.

72
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[ without an MVRA | With an MVRA

TABLE 2.1 SUMMARY OF AVERAGE WATER VAPOR TRANSMISSIC?« PROPERTIES

SAMPLES 6-1 AND SAMPLES A-1 AND SAMPLES B-1 AND )
6-2 A-2 B-2

SAMPLE ID 6-1 6-2 A-1 A-2 B-1 B-2
Perm-in \ 1.9 1.8 JN 3.7 3.4 3.7 3.8
Permeance for
25.4 mm 108 101 214 195 210 215
(ng/Pa*s*m2)
Permeability
(ng/Pars™m) 2.8 2.6 5.4 4.9 5.3 5.5

The specimens containing an MVRA have tested WVT values about two times
(i.e., more “vapor open”) more than the specimens without the MVRA

73
Deck acceptance
Whose moisture is it in the concrete?
Why should we take responsibility (or incur liability)
for someone else’s moisture?
74
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Contract provision addresses installation of roof system over concrete deck

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
ff or failing wind-uplift testing. Over time, there is an increased risk that moisture in the concrete deck will
e roof system. This problem is particularly acute with unvented lightweight structural concrete roof
imited to lightweight structural concrete. A general contractor faced with a compressed project

Contract provision addresses
inadequate drainage design

Contract provision states
reroofing contractor not
responsible for removing

existing water and ice-dam timeline, delays and pressure to meet schedule may push a roofing contractor to proceed with roof installation before
protection membrane the concrete deck has had enough time to dry. Rewetting also is a major concern. In the event a project involves
[ More news ] 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

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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Field uplift testing
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ASTM E907 is being re-drafted

From the ASTM committee process...

e FM has acknowledged there is no correlation
between their lab. testing and the 5’ x 5’ field test

¢ Allowable deflection limits will not be prescribed; will
likely be as agreed upon by the “interested parties”

e ASTM test methods require a precision and bias
statement; currently no data available

79

FM Global
Property Loss Prevention Data Sheets 1-29
16

| 2]
12" + +
+ + —
+ + + +
+ +
+ +
A B

Fig. 6a/6b. 4 x 4 ft (1.2 x 1.2 m) insulation boards secured with nine fasteners per board.

The test of pattern 6a failed at 105 psf (5.0 kPa) by fracture of the insulation board. The test of pattern 6b
failed at 160 psf (7.6 kPa) by screws pulling out of the deck.

FMGllbll
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’ .
NRCA'’s laboratory testing
Controlled laboratory conditions
STEEL DECK
1T 1T 1T
81
’ [
NRCA’s laboratory testing
Controlled laboratory conditions
o "«"‘ _____ o o | o o | o I o ® iré’ ° "Ia""”ﬁ" "o
6” from edge 12” from edge 18” from edge
82
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NRCA’s laboratory testing -- Results

Controlled laboratory conditions

Fastener placement

Condition
6” from edge | 12” from edge | 18” from edge
Load a test failure 52.5 to 55 psf 60 to 75 psf 45 to 50 psf
Deflection at test failure 3% to 4” 2"to 5" ¥%"to 1”

83

NRCA’s laboratory testing

Interim findings:

Controlled laboratory conditions

e Results are variable/not repeatable

e Differences in failure loads between 6” and 12” fastener
offsets are not as large as is indicated in FM 1-29

e FM 1-52’s %” to 1”/ASTM E907’s 1”maximum allowable
deflections appear arbitrary/very conservative

84
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Recommendations
Field uplift testing

Be knowledgeable and cautious....

Consider contract provision language

— See Industry Issue Update or NRLRC Contract Provisions

In hurricane-prone regions consider alternative systems

— Field uplift testing does not apply to mechanically-attached
membrane systems

Witness any testing and ask for/only act on written test
reports

Contact NRCA Technical Services

85

Polyiso. usage
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) TECH TODAY

Polyiso recommendations

The NRCA Roofing Manual provides guidance for polyisocyanurate insulation
by Mark 5. Groham
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ASTM C1289’s Types, Classes an

d Grades

TABLE 1 Physical Properties*

Frow Tl TmeT  Twel el el Twel
Tywe Css1 Class?  Cassi  Clms2 Clss3  cChssge PPV TRV Twmev  Tpewn
Celiosic Gass mat
e S0 See Se0 S Sw Ses Peffe ey 958 aced
£ 411 4124 4f22  4iza 4124 insuising aypsum
e suracs boad "ANG  pyucog G
Facer
covarng Soa a s S, Sa Se0 Soo S0 sw Soo
opposits #1141 4121 4122 4123 4124 413 414 415 416
surace
Prysical Propary
Compresse Stiangh. po (P2
o T Grado 1 GradoT — 16(10) 16 (110) 16 (110 181110)
B B0 s
Guoe? Grade2 Grade?
38 20 20038 1005
Grded  (13)  Gded Graded
(172 Gmded 25(172) 140(965)
2
72
Dimers onal STy, Parcant (ngar Crang, THEihess, max
T ey 40 70 70 a0 70 Oy T T Ly
amb, 7
188°F (100 FER— 40 w0 a0 as 0 40 40 0
o7 FH
200°F (370N w4 40 w4 40 I 40 40 0
amb R

Flaxural Strangth (modulus of uptura]

(2288)

psi (kPa), min 40(275) 40(275) 40(275) 40 (275) 40 (275) 400(2750) 40(275) 40 (275)  40(275)  40275)
(Broak load) Ibf (N), min 8@\ 8@) 7@ A7@s 1705 0@ 17@5  AT@5 1775 17075
Tensile strengih, psf (kPa). min Perpendicular to board suriace
500(24) 500(24) 500 (24) 500(24) 500(24) 2000(95) 500(24) 500 (24) 500(24)  500(24)
Waler absorplion 2h percen by volume, max
.0 1 40 20 20 10 10
Wialor vapor parmeance, parm (ng/Pa-s P max
03(17.2) 03(172) 15(858) 40  B0(576) 15(855) 80 (4576) e © e

“Care foam thickness and facer type, thickness, and pemmeance can allinfluence the magnitude of values measured for the above physical properiies. A product with

nominal { in. foam core (except for Type Il, Class 4) with the facers on has b

een described for referae purposes. Consuit manufacturers regarding specific foam-facer
i ropl

thosa listad in Tablo 1 as qualfication raquiraments daseribed in 10.2.
EProcucts mada at a maximum thickness of 0 in. (12.7 mm).
©Not appicable.

‘composita products (Types II, IV, V, and VIl) and h hysical props betwaon place

88

2019 NRLRC Conference - Roofing Issues: Decks to Dockets

44


http://nebula.wsimg.com/cd11f2e3ae4e7fc88baa67ccb09e2942%3FAccessKeyId=8A1E1C5CE54C0A798602&disposition=0&alloworigin=1

Emerging Technical Issues Posing Liability Risks to Roofing Contractors September 18-21, 2019

Polyiso. facer usage recommendations
The NRCA Roofing Manual: Membrane Roof Systems-2019

e Foil facers (Type 1):

— Wall assemblies
e Reinforced cellulosic facers (Type Il, Class 1):
— Most common facer

— Hot-applied systems
— Not recommended for water-based or LVOC adhesives

89

ASTM C1289, Type I, Class 1 facer

Raw material Finished product
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Polyiso. facer usage recommendations
The NRCA Roofing Manual: Membrane Roof Systems-2019

Foil facers (Type 1):

— Wall assembilies

Reinforced cellulosic facers (Type Il, Class 1):

— Most common facer

— Hot-applied systems

— Not recommended for water-based or LVOC adhesives

Coated glass facers (Type Il, Class 2):
— Generally the same facer used on HD polyiso. (Type Il, Class 4)

— Adhesive-applied systems

Uncoated glass facers (Type Il, Class 3):

— Hot-applied systems

91

Polyiso. usage

NRCA recommends the use of a suitable
coverboard over polyiso. insulation

--The NRCA Roofing Manual-Membrane Roof Systems-2019

92
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Coverboard usage
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Cover board considerations

NRCA’s cover board recommendations

by Mark 5. Graham
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Coverboard usage
Cement board (ASTM C1325):

— Compressive strength and rigidity

Glass-faced gypsum board (ASTM C1177):

— Compressive strength and rigidity

High-density polyiso. (ASTM C1289, Type I, Class 4):

— Compressive strength and adhesive compatibility

Perlite board (ASTM C728):
— Hot asphalt and torch application compatible

Wood Fiberboard (ASTM C209):

— Hot asphalt and asphalt adhesive compatible

95

Coverboard usage

Purchasing coverboards on a private-label basis
from the warrantying roof membrane manufacturer
is recommended.

96

2019 NRLRC Conference - Roofing Issues: Decks to Dockets 48



Emerging Technical Issues Posing Liability Risks to Roofing Contractors

September 18-21, 2019

Questions and other topics...
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Mark S. Graham
Vice President, Technical Services
National Roofing Contractors Association

10255 West Higgins Road, 600
m N RCA Rosemont, lllinois 60018-5607

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

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