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ASCE 7-16: Understanding new minimum design wind load requirements

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

User notes:

Stucral Code Developme

SECTION 1501
GENERAL

£01.1 Seop. The provisions of this chapter shall govern the
de aterials, construction and quality o roof assemblies
and fooftop structun

SECTION 1502
ROOF DRAINAGE

1502.1 General. Design and installation of roof drainage
systems shal comply with Section 1302 of (his cods and Sec-
tions 1106 . a5 applicale, of the Eermarional
femibing s

[
seuppers, Where roof drains are required, secondary (emer
gency overflow) foof drains or scuppers shall be provided
where the roof perimeler consiruction extends above the foof

Secondary (smergency overflow) drain: o

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 Frtemational Plumbing Code.

15023 Scuppers. Where scuppers are used for secondary
(emergency overflow) roof drainage, (he quantty, size, loca.
tion and inlet elevation of the scuppers shall be sized 1o pre-

1611.1. Scuppers shall not nm.m«mm ¢ dimension of less
than 4 inches (102 mm). The flow through the primary sys
tem shall not be considered when locating and sizing Scup-

Gutters, Gutersand leaders placed on he ouside of
ings. other than Group R-3, privale garages and build
ings of Type V tonsinucion, shall ho of noncomOuSbIE
material of not less than Schedule 40 plastic pipe.

2018 INTERNATIONAL BUILDING CODE®

SECTION 1503

WEATHER PROTECTION
1803, Ceneral Roof decks shllbe covered with spproved
ured (o the building or structure in accor-

Gance wih he 1 pm\l.mm of this chapter. Roof covering
shall be de accordance with this code, and installed
in accordance with this code and the manufacturer’s
approved instructions

i

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
. inersocions ith parapet wall and oher pencirations
through the roof plane.

1503.2.1 Loeations. Flashing shall be installed at wall and
roof intersections, ai gutters, wherever there is a change in
mm -anu or direction and around roof openings. Where
flashing is of metal, the metal shall be corrosion resistant
i 3 ckneas of Ao e T 015 1t (0683 o
(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

Attic and rafter ventilation. Intake and exhuust
vents shall be provided in accordance with Section
and the vent product manufactures's installation instructions

£03.5 Crickets and saddles. A cricket 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 a5 the roof covering

Exception: Unit skylights installed in accordance with
Section 2405.5 and Nlashed in accordance with the manu-
facturer’s instructions shall be permitted to be installed
without a cricket or saddle.

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

SECTION 1504
PERFORMANCE REQUIREMENTS

fo0f systems. metal panel roaf systems applied (o a solid
o closely fted deck and oter fypes of membrane oot

SECTION 1504

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, fpers

hall bo tagtad h FM 4474, UL

. Where
deck and roof

in accordance

and tested in
ced struc-

15042 Wind resistance of clay and concrete tile. Wind
Ioads on clay and concrete tile roof coverings shall be in
accordance with Section 1609.
1504.2.1 Testing, Testing of concrete and clay m\i m.n shal
e in accordance with Sections 15042.1.1 and 150

1504.2.11 Orerturning resistance, Concrete und\m
roof les shall b ested 10 delerming her esisance 0

due o wind in accordance with Chapler |5
TSSTD 111 ASTM C 15
d tunnel testing. Where concrete and
clay roof tills do not satisfy the limitations in Chapter
a wind tunnel test shall be used Lo

accordance with SBCCI

clay tile roof cover
SSTD 11 and Chapter
15043 Wind resistance of nonballasted roofs. Roof cover-
ings installed on roafs in accordance with Section 1507 that
e mechanically attached or adhered to the roof deck shall be
designed to et the um n wind load pressures for compo-
nents and clad, condance with Section 16095.2. The
i 1o o o o coventchal b permitted to be deter-
mined usis \Iu able stress de:
150 roof systems. Built-up, modified NLu—
men, mu\ mnmu or mechanically attached si

tural design standard in Section 22101
Metal roofs constructed of aluminum shall be
permited o be designed and tested in accordance
wilh the applicable referenced structural design
standard in Section 200:

1504.3.3 Metal roof shingles. Metal roof sh
to a solid or closely fitied deck shall be tested
dance with ASTM D311, FM 4474, UL 580 or UL 1897
Metal roof st d_in accordance with ASTM
D3l61 shall met e clasificaion equirements of Tabke
1504.1.1 for the appropriate maximunm basic wind speed
and the metal shingle pa shall bear a label 10 indi-
cate compliance with ASTM D3161 and the required clas-
sification in Table 1504.1.1

18044 Ballctd Jowcope roof sytem:. Balssed -
slope (roof slope <

install

shall be designed in accordance with Section 1504.8 and
A

oof system coverings
o seeondance and 1507.13

SPRIRP-

15045 Edge securement for low-slope roofs. Low-slope
built-up, modified bitumen and single-ply roof system metal
edpe securement, except putlers. shall be designed and
installed for wind loads in accordance with Chapter 16 and
tested for resistance in accordance with Test Methods RE-1

1504.3 Wind res

tance of nonballasted roofs. Roof cover- p=

T D215

ings insta

designed

are mechi ASCE 7-16’s ASD method |k shall be fo=

SIFICATICN

1507 that foe

F

compo-

£ T r G
nents unerduncc with Section 1609.5.2. The (-
;

wind load on the roof covering shall be permitted to be deter-
mined using allowable stress design.

lowa Roofing Contractors Association.
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CHAPTER 16
STRUCTURAL DESIGN

SECTION 1603
CONSTRUCTION DOCUMENTS

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

NOTATIONS

& v o . cated
1603.1.2 Roof live load. The roof live load used in the
design shall be indicated for roof areas (Section 1607.13).

2018 INTERNATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCIL

STRUCTURAL DESIGN

5w N b

1603.1.4 Wind design data. The following information
related to wind loads shall be shown. regardless of whether
wind loads govern the design of the lateral force-resisting
system of the structure:
I. Basic design wind speed. 7. miles per hour and

allowable stress design wind speed. V. as deter-

mined in accordance with Section 1600.3.1.

2. Risk category.

5]

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

4. Applicable internal pressure coefficient

n

. Design wind pressures to be used for exterior com-
ponent and cladding materials not specifically
designed by the registered design professional
responsible for the design of the structure. pst (KN/
m).

2 Reinforced concrete. Th
tructural messbers h

dcloction

2010 INTERNATIONAL BUILDING CODE®

w2
NTERNATIONAL CODE COUNCIL

lowa Roofing Contractors Association.
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ASCE 7-16: Understanding new minimum design wind load requirements January 24, 2020

STRUCTURAL DESIGN

SECTION 1608
SNOW LOADS

SECTION 1609
WIND LOADS

urfac ¢
Exceptions
1. Subje

TGS P

LocamoN A Locanon

FOURES FE
SQUARE FOaT

NTERNATIONAL CODE COUNCIL s » oo e

STRUCTURAL DESIGN

1609.3.1 Wind speed conversion. Where required. the
basic design wind speeds of Figures 1609.3(1) through
1609.3(8) shall be converted to allowable stress design
wind speeds. V. using Table 1609.3.1 or Equation 16-33

ASD method permitted
_(Sec. 1504.3)

Voea = V0.6 (Equation 16-33)

Vawt = V0 (Equation 163

1609.5 Roof systems. Roof systems shall be designed and
i spesd appiicanie o | CONStructed in accordance with Sections 1609.5.1 through
tioss 4 and 3 1609.5.3, as applicable

1609.5.1 Roof deck. The roof deck shall be designed to
withstand the wind pressures determined in accord
with ASCE 7.

1609.5.2 Roof coverings. Rool coverings shall comply
with Section 1609.5.1.

¥ =Bask win
¥ i

16094 Expasure category. For

Exception: Rigid tile roof coveri
able and installed over a roof deck complying with Sec-
tion 1609.5.1 are permitted to be designed in
accordance with Section 1609.5.3

that are air perme-

Asphalt shingles installed over a roof deck complyi
with Section 1609.5.1 shall comply with the wind-re
tance requirements of Section 1504.1.1

o o
ablc and installed over
tioa 16

TABLE 1609.3.1
WIND SPEED CONVERSIONS*® ¢

100 ‘ 110 ‘ 120 ‘ 130 140 150 160 | 170 ‘ 180 ‘
J 85 ‘ 9 { 101 ‘ 108 | 116 ‘ 124 | 132 l 139 ‘

190 |
147 | 155

For SI: 1 mile per hour = 0.44 nvs
a Linear interpolation is permitted

wind speed applicable to methods specified in Exceptions 1 through 5 of Section 1609.1.1
res 1609.3(1) through 1609.3(8)

llowable stress de:
ic design wind speeds determined from F

2018 INTERNATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCIL gy T

10
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The fundamental concept

ASCE 7

ttttttt A

43
e d

g

Wind creates pressures/forces
on building elements

11

Fundamental concept -- continued

Adhesion or attachment > Uplift pressure

FM rating
UL classification > ASCE 7

Engineering

12

lowa Roofing Contractors Association.



ASCE 7-16: Understanding new minimum design wind load requirements

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

Definitions and the wind
maps are in Chapter 26

ool IMIWFRS is the building’s
primary structure

MENTS
G FUTURE PROVISIONS, 1

CERVED FOR FUTURE PROVISIONS.

WIND LOADS: GENERAL REQUIREMENTS . . . V -

WIND LOADS ON BUILDINGS: MAIN WIND FORCE RESISTING SYSTEM (DIRECTIONAL PROCEDURE)

WIND LOADS ON BUILDINGS: MAIN WIND FORCE RESISTING SYSTEM (ENVELOPE PROCEDURE),

WIND LOADS ON BUILDING APPURTENANCES AND OTHER STRUCTURES: MAIN WIND FORCE
RESISTING SYSTEM (DIRECTIONAL PROCEDURE) . . . . .. ... .. ......... e

30 WIND LOADS: COMPONENTS AND CLADDING

WIND TUNNEL PROCEDURE.

APPENDIX E PERFORMANCE BASED D} \{Hm.ml\ TS ONSTRUCTURES .. ... 401

commmevosf A building's rOOf System iS a

GENERAL

e wanms|  “COMponent and cladding”
prApLons in Chapter 30

LIVE LOADS

5 FLOOD LOADS

C6  TSUNAMI LOADS AND EFFECTS

STANDARD ASCESEI 716

14

lowa Roofing Contractors Association.
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CHAPTER 26
WIND LOADS: GENERAL REQUIREMENTS

261 PROCEDURES BASIC WIND SPEED,

26.1.2.2 Components and Cladding. Wind loads on C&C on
all buildings and other structures shall be designed using one of
the following procedures:

1. Analytical Procedures provided in Parts | through 6, as
appropriate, of Chapter 30; or
2. Wind Tunnel Procedure as specified in Chapter 31.

mponents and Cladding. Wi on C&C
a ball .

262 DEFINITIONS

ATTACHED CANOPY: A
satic cover 1o
i

Wiy m Design Loads and Associsted Critera tor Buldings and Other Sty stures 205

15

Chapter 26—CGeneral Requirements: Use to determine the basic parameters for
determining wind loads on both the MWFRS and C&C. These basic parameters are

»  Basic wind speed. V. see Section 26.5; Figs. 26.5-1 and 26.5-2
¥ Wind directionality factor, K, see Section 26.6

»  Exposure, see Section 26.7

¥  Topographic factor, K, see Section 26.8

¥  Ground elevation fa - see Section 26.

>

Enclosure classification, see Section 26.12
Iniernal pressure coefficient. GC;, see Section 26.13

Wind loads on the MWFRS may be Wind loads on the C&C may be
determined by determined by

27: Directional Procedure for
of all heights Chapter 30:
- Envelope Procedure in Parts | and 2, or
Directional Procedure in Parts 3, 4, and 5
: Envelope Procedure for low-rise - Buildi ppurtenances (roof overha
and parapets) in Part 6
- Nonbuilding structures in Part 7

29: Directional Procedure for

appurtenances (roof overhangs and
and other structures Chapter 31: Wind Tunnel Procedure

for any building or other structure

31: Wind Tunnel Procedure for any
building or other structure

FIGURE 26.1-1 Outline of Process for Determining Wind Loads

lowa Roofing Contractors Association. 8
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301 SCOPE

Wiy m Design Lomts g Amociated Crieria tor Bulkdings and Other SPuclures

CHAPTER 30
WIND LOADS: COMPONENTS AND CLADDING

Mo

30.1 SCOPE

30.1.1 Building Types. This chapter applies to the determination
of wind pressures on components and cladding (C&C) on buildings.
Part 1 is applicable to an enclosed or partially enclosed

* Low-rise building (see definition in Section 26.2); or
* Buildj

me v “...simplified...”
roof, hip

and the win
equation.
Part 2 is a simplified approach and is applicable to an enclosed

tispan gable
wiooth roof,
Tom a wind pressure

]

* Low-rise building (see definition in Section 26.2); or
+ Building with & < 60 ft (18.3 m).
The building has a flat roof, gable roof, or hip roof, and
the wind pressures are determined directly from a table.
. Part 3 is applicable to an enclosed or partially enclosed

+ Building with i > 60 ft (18.3 m).

The building has a flat roof, pitched roof, gable roof, hip
roof, mansard roof, arched roof, or domed roof, and the wind
pressures are calculated from a wind pressure equation.
Part 4 is a simplified approach and is applicable to an enclosed

» Building with 60 ft< h < 160 ft (18.3 m< h < 48.8 m).

'S

The building has a flat roof, gable roof, hip roof, mono-
slope roof, or mansard roof, and the wind pressures are
determined directly from a table.

Part 5 is applicable to an open building of all heights that has a
pitched free roof, monoslope free roof, or troughed free roof.
Part 6 is applicable to building appurtenances such as roof
overhangs, parapets, and rooftop equipment.
. Part 7 is applicable to non-building structures — ¢
silos and tanks; and rooftop solar panels

w

ular bins,

=~

* Circular Bins, Silos and Tanks: & < 120ft (38.6m).
* Rooftop Solar Panels: Buildings of all heights with flat
rofs or Gable or Hip Roofs with roof slopes less than or

equal to 7 degrees

lowa Roofing Contractors Association.
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ASCE 7-16: Understanding new minimum design wind load requirements

Be careful! Table 30.3-1
and pages 335-349 apply
to the Part 1 procedure

3.3 BUILDING TYPES

PART 2: LOW-RISE BUILDINGS (SIMPLIFIED)

0.4 BUILDING TYPES

a STANDARD ASCESE1 7-16

19

PART 1: LOW-RISE BUILDINGS Table 2031 Steps to Determine CAC Wind Loads for Enclossd
and Partally Enclosed Low-Rise Buldings

Note: Us Pt | of

30.4.2 Design Wind Pressures. Netdesign wind pressures, p.
for C&C of buildings designed using the procedure specified
herein represent the net pressures (sum of internal and external)
that shall be applied normal to each building surface as shown in
Fig. 30.4-1. p, shall be determined by the following equation:
Pret = MK iPreso (30.4-1)
where
» = adjustment factor for building height and exposure from
Fig. 30.4-1;

K, =topographic factor as defined in Section 26.8, evaluated
at (.33 mean roof height, 0.33A: and
Prerso = Net design wind pressure for Exposure B, at h=30 ft
(h=9.1 m), from Fig. 30.4-1.

BC=

Temal pressure CoeMGent Fiven 1n TabE 36,131

PART 2: LOW-RISE BUILDINGS (SIMPLIFIED)

User Note:

From here, continue to Page
350 for the remainder of the
Part 2 procedure

STANDARD ASCE/SEI 716

20

lowa Roofing Contractors Association.

January 24, 2020

10



ASCE 7-16:

21

Understanding new minimum design wind load requirements

Diagram
g
f
), Yo
—— Py
T

Notation ELEVATION
7= Domesie, i e,
B Dimctr o chear srocare o menbe.in e

Table 30.4-1 Steps to Determine C&C Wind Loads for Enclosed
Low-Rise Buildings (Simplified Method)

Step 1: Determine risk category; sec Table 1.5-1.| _Page 4
Step 2: Determine the basic wind speed. V. for applicable risk category; see
Figs. 26.5-1 and 26.5-2. | Pages 250-265

Step 3: Determine wind load parameters:

* Exposure category B, C, or D; see Section 26.7. Page 266

Step 4: Enter figure see
Fig. 30.4-1.
Step 5: Enter figure to determine adjustment for building height and

exposure, }; see Fig. 30.4-1.| Pages 352-362

Step 6: Determine adjusted wind pressures, p.: see Eq. (30.4-1).

ssures at 1=30 ft, pepo

net

* Topographic factor, K_,; see Section 26.8 and Fig. 26.8-1.| Pages 266-268

T ote: e Pt o Claper 30 Tor Gee iy wind
pessures for CAC of enclosed and purtially enciosed

ewand walls, silewalls, and mofs evalusted st
seih i G0 {0 163 ) Gl b cool shatiss k.

Pret = }‘K:rpncl_?() (304‘1)

T HOTCONG TYPES

'O e highe opening n he Dulding Bat could sriect

The provisions of Section 30.5 are spplicable 1 an enclosed or the positive inemal presure. For posidve intemal
pustislly enchosed building with 3 mean ool height fi > 60 i pressure evalusion. g, may eonservatvely be evalusted
< 183 1) with a flt soof, pitched roof, gable ro0f, hip roof at heighht A

a0 ‘STANDARD ASCE/SEI 7-16

Table 1.5-1 Risk Category of Buildings and Other Structures for

Flood, Wind, Snow, Earthquake, and Ice Loads b oTHER

a complete lateral

5| use or Occupancy of Buildings and Structures Risk Category fustures shall

tion 1.4.4. The eff
by the £
Hv‘\‘-‘l“u‘ ‘v'ﬂ--\'} human life in the event of failure
accordance with

materil ressnd A} puildings and other stuctures except those listed in Risk 1
Categories 1, IIT, and TV

Buildings and other structures that represent low risk to I

Buildings and other structures, the failure of which could m
pose a substantial risk to human life

14.1 Load Path
between separatia
continuous pah
connections shall | C.

Buildings and other structures, not included in Risk
TV, with potential to cause a substantial economic

induced by i parl impact and/or mass disruption of day-to-day civilian life in e for
elem: the event of failure s
of the portion’s W
1.42 Lateral Fof Buildings and other structures not inc! [np—
ety of s ncluding, but not fi :
Fomes st oll lnels| process, handle, store, use, or dispose of such substances as
of analysis. the i hazardous fuels, hazardous chemicals, hazardous waste, or n
Eq. (14 explosives) containing toxic or explosive substances where
the quantity of the material exceeds a threshold quantity m
here established by the Authority Having Jurisdiction and is
sufficient to pose a threat 1o the public if rleased®
1| Buildings and other structures designated as essential v
Structures expiif Tacilities
order effcts, hall
this section. | Buildings and other structures, the failure of which could
143 Connection] pose 2 substantial hazard to the community
Bui and other structures (including, but not 1
o facilities thar manufacture, process, handle, store, use, or
v

dispose of such substances as hazardous fuels, hazardous

chemi

ed ded quant
supported membef d

als, or hazardous waste) containing sufficient
of highly toxic substances where the quantity of

the material exceeds a threshold quantity established by the
Jurisdiction and is sufficient to pose a
f released*

Léd Anchorage .
S Authority Havin,

the stmeture <hal] threat to the pub
o

awwponed by the | Buildings and other structures required to maintain the
The

mections | functionality of other Risk Category IV structures
al

0.2 times the weid “Buildings and other
not less than 5 ps| substances shall be el

ctures containing toxic, highly

le for classification w a lower

1.4.5 Extraordin{ be demonstrated 1o the satisfaction of the Authority Havir

design for resistal hazard assessment as described in Section 1.5.3 that a release of the sub- fue >
be in accordunce | stances is commensurate the risk associated with that Risk Category. |Risk Caegory
a STANDARD ASCE/SEI 7-16

lowa Roofing Contractors Association.
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90(40)

90(40)

15067) 1 40063)

110(49)

== /| Risk Categories |, Ill and IV,

101(45)
[\ 105047y

103(46)
-

There are seperate maps for

10045)

and Hawaii

10368 Z 60072 70'();51 L(170(76)
105(47]
(47) i gjanreo)
5(51] 150(67)
140(63)
(58)

1304

110(49)

160(72)

120(54)

130(s8)

150(67) 160(72)
e —

=/

170(76)

Table 26.6-1 Wind Directionalty Factor, Ky

26.7.3 Exposure Categories
Exposure B: For buildings or other structures with a mean roof
height less than or equal to 30 ft (9.1 m), Exposure B shall apply

[a——

[——

where the ground surface roughness. as defined by Surface

Building:

Roughness B, prevails in the upwind direction for a distance
013 greater than 1,500 ft (457 m). For buildings or other structures

Tuble
Chapters
determining

based on 4

For each wind

shall be bused o
from natural
facilities.

by with a mean roof height greater than 30 ft (9.1 m), Exposure B
o shall apply where Surface Roughness B prevails in the upwind
ool direction for a distance greater than 2,600 ft (792 m) or 20 times
e the height of the building or structure, whichever is greater.
e, Exposure C: Exposure C shall apply for all cases where
Open Sigms and S Plane Open Frames 035 Exposure B or D does not apply.
i 55 Exposure D: Exposure D shall apply where the ground
o " ikl surface roughness, as defined by Surface Roughness D, prevails
et At formmdorwemad i the upwind direction for a distance greater than 5,000 ft
(1,524 m) or 20 times the building or structure height, whichever
is greater. Exposure D shall also apply where the ground surface
26.6 WIND DIRECTIONALITY

The wind directionality factor, K, shall be determined from

ind loads in accordance with Chapter 31 shall

10 the requirements of Section

267 EXPOSURE

roughness immediately upwind of the site is B or C, and the site
is within a distance of 600 ft (183 m) or 20 times the building or
structure height, whichever is greater, from an Exposure D

tional analysis of the wind speeds conforming condition as defined in the previous sentence.
and of Section 31 4.3,

For a site located in the transition zone between exposure
categories, the category resulting in the largest wind forces shall
direction considered, the upwind exposure | De used.

ound surface rou; that is determined
topography, ation, and  comstructed

EXCEPTION: An intermediate exposure between the pre-

26.7.2 Surface Roughness Categories. A ground surface

roughness within each 45° sector

distance upwind of the site, as defined in Section 26.7.3, from
the categories defined in the following text, for the purpose of

assigning an exposure category as

that have the size of single-family
Surface Roughness C: Open tei

Surface Roughness D: Flat, ur
s. This category includes sm
unbroken ice.

ceding categories is permitted in a transition zone, provided that

it is determined by a rational analysis method defined in the

recognized literature.
CH

shall be determined for a

January 24, 2020

Surface Roughness B: Urban and suburban areas,
orother terrain with numerous, closely spaced obstructions

tions that have heights generally les
ry includes flat, open country and

defined in Section 26.7.3.
wooded

dwellings or larger.

rrain with scattered obstruc-

than 30 ft (9.1 m). This
sslands,

nobstructed areas

ooth mud flats, s

and water
alt flats, and

s, tanks, open
single-planc open frams, and trusscd towers) as spe
Chapter 29 shall be hased on the approprise cxposure for cach
wind dircction considered

26744 Components and Cladding (Chapter 30). Design
wind pressurs for C&C shall be based on the exposure
category resulting in the highest wind loads for any wind
direction at the site

268 TOPOGRAPHIC EFFECTS

2681 Wind  Speed-Up  over  Hilk,  Ridges,
Escarpments. Wind specd-up cffects at isolated hilk, ridges
and escampments constituting abrupt chunges in the general
topography, located in any cxposwre category, shall be
included in the detcrmination of the wind loads when site

STANDARD ASCESEI 7-16

24

lowa Roofing Contractors Association.
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ASCE 7-16: Understanding new minimum design wind load requirements

Diagrams "
“ s
T\ swesne —
o A o |
) supmin | 2 iy L ctoemia
]
u] fu] w"
ESCARPMENT 2-D RIDGE OR 3-D AXISYMMETRICAL HILL

Topographic Muttipliers for Exposure G

Wi, DR DScwpren memmn  xL, D Scwpmen  Gaes o, DRap  Escapmen masen

26.8.2 Topographic Factor. The wind speed-up effect shall be
included in the caleulation of design wind loads by using the
factor K_,:

K, =(1 +K,K,K;)? (26.8-1)

where K. K,. and K5 are given in Fig. 20.8-1.

If site conditions and locations of buildings and other struc-
tures do not meet all the conditions specified in Section 26.8.1,
then K, =1.0.

Height abov
rizontal

= Height aticnuati

Equations

round surface at the site of the building or oter structurc, in ft (m)

with ncgsive H in Ky /(ML) 1% Las 15 3 15 15
7 ass o 25 15 $
ass Lo 11s . 15 15
FIGURE 26.8-1 Topographic Factor, Ky
Minimum Design Loads and Assaciated Crieria for Buldings and Other Siruetures 267

Net Design Wind Proscure, puse, in I/AC, for Exy

posure B at = 30 ft, V= 95130 mph

Basic Wind Speed tmph

T
Zone | Wiad
I

; m T

4 s0 s 1

Net Design Wind Pressure, pus, in 1D, fExposure B at h = 30 L=

—130 mph

26

. Effective Basic Wind Speed (mph)
Zone | Wind Area
() 95 105 110
10 162 176 198 —215] 218 236
20 155 -169 189 206 | 208 -22.6
50 145 -159 178 -194] 195 213
100 138 152 169 -185| 185 204
10 162 217 198 —266| 218 —29.1| 238 -319
155 203 189 -248| 208 272 227 297
145 183 178 -224] 195 246 213
138 169 169 206 | 185 226 202
81 316 97
] 76 295 9.1
£ 69 -268 8.3
o 64 247 71
= 8.1 9.7
= 76 9.1
= 6.9 8.3
g 64 11
= 81 9.7
| 7.6 9.1
<] 69 83
B 6.4 77 393
5 8.1 97 —68.1
= 76 91 -617
— 69 83 -532
64 77468
OB 00 b

onents and Gladding, Part 2 (< 60 f (i < 183 m)}: Design Wind Pressures for Enclosed
Buildings —Walls and Roofs

STANDARD ASCESEIT-16

lowa Roofing Contractors Association.

January 24, 2020
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ASCE 7-16: Understanding new minimum design wind load requirements

Net Design Wind Pressure, paase, in I, for Exposure B at b = 30 ft, V= 95-130 mph

Zone

Net Design Wind Pressure, pyes. in | > 130 mph
I B I Effective | Basic Wind Speed (mph)
va ind A nCoperc P

This table (Fig. 30.4.1) covers 10 pages. Locate the
appropriate values based upon the
Roof Configuration and Basic Wind Speed

T = T ™ = T = T e - Qo s
N

Metric conversions: |0 ft=0.3048 m: 10 € ~0.0929 - L0 I =0.0479

FIGURE 30.4-1 (Continued). Components and Cladding, Part 2 [ < 601 (0 < 18.3 m)}: Design Wind Pressuras for Enclosed
Buillings—Walls and Roofs

£ STANDARD ASCESEIT-16

27

Net Design Wind Pressure for Roof Overhang, puc in INTF, for Exposure B at = 30 i, V= 95200 mph

Adjustment Factor for ﬁuilding Height and Exposure, A

Mean Exposure
Roof
Height (ft) B C D

15 0.82 1.21 1.47
20 0.89 1.29 1.55
30 1.00 1.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 1.12 1.53 1.78
50 1.16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87

Note: Metric conversions: 1.0 ft = 0.3048 m; 1.0 f = 0,0929 m’ 1.0 Ib/f* = 0,0479 kN/m’,

2 ‘STANDARD ASCE/SEI 718

28

lowa Roofing Contractors Association.

January 24, 2020

14



ASCE 7-16: Understanding new minimum design wind load requirements

January 24, 2020

30.4.2 Design Wind Pressures. Net design wind pressures, p
for C&C of buildings designed using the procedure specified
herein represent the net pressures (sum of internal and external)
that shall be applied normal to each building surface as shown in
Fig. 30.4-1. p,« shall be determined by the following equation:

Pret = }bK:rpneL‘-.{l

So for our hypothetical example, where:

* Enclosed structure

* Risk Category Il

* v=110 mph

* Exposure C

* K;r=1.0

* Mean roof height = 60 ft

Zone 1: pp:=1.62x1.0x(-19.9) =-32.2 psf
Zone l: ppe:=1.62x1.0x(-34.7) =-56.2 psf
Zone 2: pper=1.62x1.0x(-45.7) =-74.0 psf
Zone 3: P =1.62x1.0x(-62.3) =-100.1 psf

29

Diagrams

Flat/Hip/Gable (0° < © < 7°)

FIGURE 304-1 Components and Cladding, Part 2 [h < 60 1t (h < 18.3 m)): Design Wind Pressures for Enclosed
Buiklings—

Minimum Design Losds and Associated Criteri for Bulldings and Other Structures as1

lowa Roofing Contractors Association.
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User Note: Part 4 of Chapter 30 is a simplified method for
determining wind pressures for C&C of enclosed buildings
with 60 t<h <160 ft (183 m<h <488 m) that have
roof shapes as specified in the applicable figures. These
provisions are based on the Directional Procedure from Part
3 with wind pressures selected directly from a table and
adjusted as applicable. Fig. 30.4-1 in Part 2 is referenced for
buildings with 2 < 60 ft (h < 18.3 m) for all roof shapes and
for the specified roof shapes when A > 60 ft (h > 18.3 m).

1 with appropria

3 with wind pressures
adjsted as applicble. i

buldings with h < 60 f (4 < 18.3 m) for al oof shapes and
for the spesificd mof shipes whan > 60 8 (b > 15.3 m).

30612 Parapets. Design wind presurss on pacpes surfuces
hllbe busad o

zoncs in which he papet & locied,

& shown in Table 062,
modificd based o s

30.6 BUILDING TYPES ;

# Section e appliable

buck surface

Final design wind pressure shall be determined from the
following equation:

P =Pune (EAF)(RF)K (30.6-1)
where
RF =effective area reduction factor from Table 30.6-2;

EAF =exposure adjustment factor from Table 30.6-2; and
K, =topographic factor as defined in Section 26.8.

STANDARD ASCESEI 716

Table 30.6-1 Steps to Determine C&C Wind Loads for Enclosed Building with 60 ft<h < 160 ft (18.3 m<h < 48.8 m)

Step 1: Determine risk category of building: see Table 1.5-1. Page 4
Step 2: Determine the basic wind speed. V, for applicable risk category: see Tigs. 26.5-1 and 26.5-2. | Pages 250-265

Step 3: Determine wind load parameter

ry B, C, or D; see Section 26.7. Page 266
Step 4: For flat, gable, hip, monoslope, and mansard roofs with /2 < 60 ft (# < 183 m). refer to the figures in Table 30.6-2 and determine roof and wall pressures
directly from Fig. 30.4-1. | Page 365 and Pages 352-362

Step 5: For flat and monoslope roofs with /i > 60 It (5 > I8.3 m). sce Table 30.6.2 to determine pressure on walls and roof, p, JLAZES 368-373
For flat, hip, gable, monoslope, and mansard roofs with i > 60 ft (4 > 18.3 m) and roof slope 0 < 7 degrees, apply roof pressuf Pages 368-373

For hip and gable roofs with /2 > 60 fi (> 18.3 m) and all roof slopes 0 > 7 degrees, apply Fig. 30.4-1 with appropriate

S, velocity pressure ¢,
Step 6: Deteffine topographic factor, K, and apply factor to pressures determined from tables (if applicable): see Section 26.8.| Pages 266-268

Wik GOR<R< 160 R (183 meh <488 m) tha have
roof shapes @ specified in the applicable figures. These
provisions arc basad on the Directional Procedure from Part
3 with wind pressures selected directly from a table and

)(RF

* Exposure ¢

P = Prable “:‘A

83 m) with o le. maf. hip roo,

Determination of gy, is from
Part 1: Low-rise Buildings
(Not “simplified”) S e

bovm in th

cures in Tl
of 102 (0.9 m?), tion in wind prese: -
dind arca shall e permiticd 10 be taken based on the

o 10 £ (0.93 m).

Final design wind pr incd from the .
following. aquation: D p |
P= Pae (BAF) (RE)K,, (3061 with h>60f1 (h>183m) a shown in the

2 wind pressurcs shawn for the

STANDARD ASCESEI7-16

32

lowa Roofing Contractors Association. 16
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Table 30,62 Components and Clacding, Part 4[h < 160 fi(h < 48.8

Parameters for Application of C&C Wall and Roof Pressures

contues

Minimum Design Loads and Associ ted Crieria for Buldings and Other Structures 365

January 24, 2020

...50, it really is “simplified”.

34

lowa Roofing Contractors Association.
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Noteworthy changes in ASCE 7-16

Compared to ASCE 7-10

. .
ASCE 7-10 basic wind speed map
Fig. 1607A--Vy: for Risk Category Il Buildings
115(51)
120656)
130(58)

/‘40[53)
115(51) 14063)
/150151)

In 140(63)
f 150(67)
160072)
. 160(72) )mms] \J\S)ﬂona)
115(51)
poded 150(67) 3/ 180(80)
130(58)140(63) 180160
Special Wind Region
Location Vmph  (mis)
Guam 195 (87 150667) 160(72)
Virgin Islands 165 (74) . EZ0mmme)
reoa American Samoa 160 (72)
el Havail - Special Wi REGONSIBEWEE] 130  (58) Puerto Rico

lowa Roofing Contractors Association.
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ASCE 7-16 basic wind speed map

Risk Category Il Buildings

9542 40045) s

4 1049) e —
90(40) e \o o £ o
AF 11s(51)
105(47) 120(54)
a 130(58)
1a(s1)

107(48)

i - ¥ 104
i / 10s(a)’ (46),
90(40) | 7

Xy
/ 1d0e3)
95(42)  © / @
100045) /" }s/;/\ 105(47) ’/_\
105(47) £

)’ 140(63)

/&msﬂ

A\ 140(63)

105(47) VNS ) 1s067)

NN _j 1 160(72)

1010346)  \ [t N ({1706
105(47) ", 8 180(80)

10049)

115(51) 150(67)
120(54)| 140(63)
(58)

130(

BBBB Special Wind Region

Locatior vimph  (mis)
Guam 195 (87)
Virgin Istands 65 (74)
American Samoa 60

i - Special Wind Region Statevide| 130 (58)

37

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%

38

lowa Roofing Contractors Association. 19
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Zones
h < 60 ft., gable roofs < 7 degrees

s

a __'i'._
IO BIONKO)
| I
| I
| I
| |
| |
@ © | ©©
| I
| |
| |
| |
EI:‘@!‘@““@_!"
ASCE 7-10

O

0204

ASCE 7-16

0.6h

39

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

40

lowa Roofing Contractors Association.
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ASCE AMERICAN SOCIETY MEMBERSHIP & EDUCATION & CONFERENCES&  ISSUES & pUBLICATIONS  TECHNICAL
F OF CIVIL ENGINEERS COMMUNITIES CAREERS EVENTS ADVOCACY o AREAS
Publications

N

ASCE Library MINIMUM DESIGN LOADS AND
o Enginsering ASSOCIATED CRITERIA FOR BUILDINGS
- AND OTHER STRUCTURES (7-16)

Books & Standards
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o Conference Proceedings X i o
American Society of Civil Engineers
oContract Documents

Civil Engineering Standards ASCE/SEI 7-16
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2017 /800 pp.
Civil Engineering Permissions for Reuse
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WWW.asCe.org

41

roofwinddesigner.com

Home | Contact Us | FAQ Welcome: Mark Graham | My Projects | Profile | Logout | Administration

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.

Roof Wind Designer has been updated based upon ASCE 7-16:
* Part 2: Low-rise Buildings (Simplified) [h < 60 ft.]
* Part 4: Buildings with 60 ft. < h < 160 ft. (Simplified)*

* Does not include hip and gable roofs h > 60 ft. and all roof slopes over 7 degrees
(about 1.5:12)

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

NRCA

National Roofing Contractors Association

42

lowa Roofing Contractors Association.
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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) by the end of the 2018.

43

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 illustrate 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)?

44

lowa Roofing Contractors Association. 22
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Steel roof decks/seam-fastened systems

45

SDI bulletin

2009

- * Decks designed for

ATTACHMENT OF ROOFING MEMBRANES TO STEEL DECK

. joist spacing between
: 5 and 6’ 8” o.c.

systems and design methods.

* Deck designed for
uniform loading

P
with 1 14° (38 ) flutes,with the structursl supports ussaly spaced between 50 (152 m) snd 6-8°
(203 m).Under it

of screwed, naied. be computed

* Seam-fastened single-
: g ply membranes are a
s o concern

46

lowa Roofing Contractors Association. 23



ASCE 7-16: Understanding new minimum design wind load requirements January 24, 2020

Membrane seams across deck flutes

SDI: 3.8 X moment (deck); 2 X load (joists)

47

Membrane seams in deck flute direction

SDI: 12 X bending F;oment and shear (deck)

48

lowa Roofing Contractors Association. 24
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SDI bulletin — Conclusion

2009 bulletin

“...SDI does not recommend the use of roofing
membranes attached to the steel deck using line
patterns with large spacing unless a structural
engineer has reviewed the adequacy of the steel deck
and the structural supports to resist to wind uplift
loads transmitted along the lines of attachment. Those
lines of attachment shall only be perpendicular to the
flutes of the deck.”

49

FM Global’s Loss Prevention Data Sheet 1-29

April 2016

FM Global
Property Loss Prever

Revised/new criteria:
: 3 « Steel roof decks:
* Uniformly-distributed
loading
* Concentrated loading
* Lightweight structural
concrete

50
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THE
SITUATION
WITH STEEL
DECKS

Steel roof deck design can affect roof system

selection and design

Professional Roofing
March 2017

www.professionalroofing.net

51

Fastener pull-out tests...

There is little correlation between fastener
pull-out resistance and a steel roof deck’s
yield strength and uplift (bending) strength

52

lowa Roofing Contractors Association.
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STEEL DECK INSTITUTE

Technical Note- No.7

MECHANICAL ATTACHMENT OF SINGLE-PLY ROOFING MEMBRANES.
TO STEEL ROOF DECK: IMPLICATIONS FOR STEEL DECK DESIGN

SDI Technical Note-No. 7 (Nov. 2019)

Mechanical attachment of single-ply roofing
membranes to steel roof deck: Implications for
steel deck design

copyright 2019 stesldock nsinte

53

, Techaical Note-No.7

Analysis of Steel Deck and Supports for Mechanically Attached Membrane Roofs

For both new construction, and recovering or reroofing, the following guidelines reflect
generally accepted industry practice:

1. Analyze the deck as a continuous 3-span beam, unless shorter spans are used.

2. Utilize all load combinations required by the applicable building code.

3. For the design spacing of fastener lines, place the first uplift line load at the
midspan of the first deck span, then continue to add line loads as applicable.
Repeat as necessary to determine the maximum positive and negative
bending moments.

4. To determine maximum uplift on deck securement fasteners and support framing,
place a line load atop a support.

SDI Recommendations

1. The SDI does not recommend the use of roofing membranes attached to the steel
deck using line patterns with large spacing (spacing greater than 1/2 of the deck
span) unless a structural engineer has reviewed the adequacy of the steel deck
and the structural supports to resist wind uplift loads transmitted along the lines.
of attachment.

2. When existing buildings with steel roof deck are recovered or reroofed with a

attached bi a | should be
engaged to determine the limitations imposed by the existing steel deck.

The lines of h for ically attached hall only be

perpendicular to the ribs of the deck. Membranes should not be attached with

lines of fasteners parallel to the deck ribs.

4. Des hould require p ion submittal Iayoutsto
ensure that the lines of fasteners (direction and spacing) comply with structural
design assumptions. Determination of membrane layouts should not be left to the
option of field crews.

w

54
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, Technical Note- No.7

The steel deck bending and shear th d strength ofthe
fasteners attaching the deck to the supports are calculated using the North American
Specification for the Design of Cold-Formed Steel Structural Members (AIS] $100-16) and the
Standard for Steel Roof Deck (ANSI/SDI RD-2017). These design strengths are dependent on

the specified minimum mechanical properties (i.e. base steel thickness, yield and ultimate
strength) for the roof deck, and should be lower than the strength determined by field-
testing. Results of field-tests utilized to determine strengths which are dependent on the
mechanical properties of the steel deck, such as pull-out or pull-over of  screw fastened
through deck, must recognize the properties of the delivered steel may exceed the minimum
limits required by the steel ification. Therefore, field-test results must be adjusted

SDI Recommendations

1. The SDI does not recommend the use of roofing membranes attached to the steel
deck using line patterns with large spacing (spacing greater than 1/2 of the deck
span) unless a structural engineer has reviewed the adequacy of the steel deck
and the structural supports to resist wind uplift loads transmitted along the lines
of attachment.

2. When existing buildings with steel roof deck are recovered or reroofed with a
mechanically attached membrane, a competent structural engineer should be
engaged to determine the limitations imposed by the existing steel deck.

3. The lines of attachment for mechanically attached membranes shall only be
perpendicular to the ribs of the deck. Membranes should not be attached with
lines of fasteners parallel to the deck ribs.

4. Designers should require pre-construction submittals of membrane layouts to
ensure that the lines of fasteners (direction and spacing) comply with structural
design assumptions. Determination of membrane layouts should not be left to the
option of field crews.

55

Expect additional scrutiny of seam-fastened,
mechanically-attached, single-ply membrane roof systems

56

lowa Roofing Contractors Association.
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;RESEARCH+TECH
A

Professional Roofing
January 2020

Consider the deck

SDI provides additional guidance for steel
roof deck designers

by Mark 5. Graham Membrancs to Seel Deck” indicatin sesm-fastened, mechanically
stached,

hough

roof deck,seam-fastened membrane systems result in concentrated

SDI's document goes on to recommend structural enginecrs

Wwwprofessionairoofingnet JANUARY 2020

57

Moisture in concrete roof decks

58

lowa Roofing Contractors Association.
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ASTM E96 calculated perm
Li i Normal weight concrete
_ Wet cup Dry cup Wet cup Dry cup
28 days 148 078 3.42 105
60 days 145 0.47 203 113

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.

L RESEARCH+TECH

Are admixtures the

answer? MVRASor oroty-inbiting admistures. NRCA provades recors

mendationsregarding ther use.
Moisture in concrete roof decks continues

to be problematic
by Mark S. Graham

concre's iy o ossand redcasemosture vapor. Thes
1 be pormanent and integral throughout the con
ks

24 wwworofessionairocfingnet DECEMBER 2018

Professional Roofing, June 2017 Professional Roofing, December 2018

59

National Roofing Legal Kesource Center

About NRLRC Membership Legal Help Line Education/Programs Legal Library Members Only

National Roofing Legal Resource Center : NRLRC news Welcome, meraham (profile) | Logout | Contact | [Search | P

NRLRC N Contract provision addresses installation of roof system over concrete deck
ews

L Installing a roof over a structural concrete deck that is not sufficiently dry can cause an array of serious problems. A
Contract provision addresses S N . 3 N . N
inadequate drainage design ‘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

Contract provision states migrate into the roof system. This problem is particularly acute with unvented lightweight structural concrete roof

reroofing contractor not

responsible for removing decks but is not limited to lightweight structural concrete. A general contractor faced with a compressed project
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%.

] [l

60
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Professional Roofing

N RESEARCH+TECH
. ]
’
7 s
\ o
Deck1 Deck 2 Deck 3
(no MVRA) (withan MVRA) | (with an MVRA)
Specimen No. 1-1 1-2 2-1 2-2 3-1 3-2
Permeability (U.S. 1.9 1.8 37 3.4 37 3.8
perm)
Table: Average tested permeability values

Putting it to the test

NRCA conducts testing of molsture vapor
reduction admixtures

by Mark s. Graham

26 wwworofessionaroofingnet FEBRUARY 2020

RCA has conducted limited testing of a moisture vapor reduc-
tended to minimize 3 concrete roof deck's

tion admixture in

use the.

February 2020

“...These test results contradict
claims an MVRA minimizes
concrete’s ability to pass and
release moisture vapor...”

61

Roof coatings

62

lowa Roofing Contractors Association.
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International Building Code,
2018 Edition (IBC 2018)

2| O miams

INTERNATIONAL CODES

IBC

A Member of the International Code Farmily*

INTERNATIONAL
BUILDING CODE"

INTERNATIONAL CODE COUNCIC

63

CHAPTER 15
ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

Tmer e
apter 15 provites o = an roctep stmcwms
The crieria adcbess the weather protoctve barior s the roof s in most cieumstances, 2 fre resizars barrir, The chapter iz lsrgely pre-
ipeie i and = of experi . bur i s izez newer products such
fes. Saction TE1 Eark, teawers and spies, Roofiop perthouzes
= chy emed o aztary aprer 5.
code devsiopmers commine e et dunrg the 2018 (Group A Cods Deve, -y All chr
by the lBC i e 2019 Croup i Gt
SECTION 1501 SECTION 1503
GENERAL WEATHER PROTECTION

SECTION 1501
GENERAL

1501.1 Scope. The provisions of this chapter shall govern the
design. materials. construction and quality of roof assemblies.

be properly coped with
als of a widih not less

1503.4 Aftic and rafter vemfilation. Intzke and e
vents shall be provided in accordance with Section
and the vent product manufacturer’s installation instrucs

ular
metal or of the sam

Exception: Unit

2012 INTERNATIONAL BUILDING CODE® an

[NTERNATIONAL CODE COUNCIL e

64
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FOOF ASSEMBLIES AND ROOFTOP STRUCTURES

II“ 2 and RE-3 of ANSUSPRI ES-1, except basic design SECTION 1505
wind speed, ¥, shall be determined from Figures 1609.3(1 FIRE CLASSIFICATION

SECTION 1505
FIRE CLASSIFICATION

[BF] 1505.1 General. Roof assemblies shall be divided into
the classes defined in this section. Class A, B and C roof
assemblies and roof coverings required to be listed by this sec-
tion shall be tested in accordance with ASTM E108 or UL
790. In addition, fire-retardant-treated wood roof coverings
shall be tested in accordance with ASTM D2898. The mini-
mum roof coverings installed on buildings shall comply with
Table 1505.1 based on the type of construction of the build-
ing.

Exception: Skylights and sloped glazing that comply with
Chapter 24 or Section 2610.
T I T T T =ty
TABLE 1505.1*"

MINIMUM ROOF COVERING CLASSIFICATION
FOR TYPES OF CONSTRUCTION

IA IB ITA I1B | A | IIIB v VA

B B B Ce B (O B B

For SI: 1 foot = 304.8 mm. | square foot = 0.0929 m’.

2018 INTERNATIONAL BUILONG CODEY 3

NTERNATIONAL CODE COUNCIL

65

ROOF ASSEMBUIES AND ROOFTOP STRUCTURES

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS
1507.1 Scope.

SECTION 1506
MATERIALS

1506.1 Scope. The requirements set forth in this section shall
apply to the application of roof-covering materials specified
herein. Roof coverings shall be applied in accordance with
this chapter 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
tics. Roof-covering materials shall conform to the applicable
standards listed in this chapter.

SECTION 1506
MATERIALS

15062 Material specifications and physscal charactert
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TABLE 1507.10.2
BUILT-UP ROOFING MATERIAL STANDARDS

MATERIAL STANDARD

STANDARD

Acrylic coatings used in roofing

ASTM D6083

Aggregate surfacing

ASTM DI1863

Asphalt adhesive used in roofing

ASTM D3747

Asphalt cements used in roofing

ASTM D2822: D3019;
D4586

Asphalt-coated glass fiber base sheet

ASTM D4601

Asphalt coatings used in roofing

ASTM D1227: D2823;
D2824: D4479

Asphalt glass felt

ASTM D2178

Asphalt primer used in roofing

ASTM D41

Asphalt-saturated and asphalt-coated

ASTM D2626

organic felt base sheet

Asphalt-saturated organic felt ASTM D226

(perforated)

Asphalt used in roofing ASTM D312

Coal-tar cements used in roofing ASTM D4022: D5643
Coal-tar saturated organic felt ASTM D227

Coal-tar pitch used in roofing ASTM D450; Type TorII
Glass mat, coal tar ASTM D4990

Glass mat. venting type ASTM D4897

Mineral-surfaced inorganic cap sheet |ASTM D3909

Thermoplastic fabrics used in roofing |ASTM D3665. D5726

1507.14 Sprayed polyurethane foam roofing. The installa-
tion of sprayed polyurethane foam roofing shall comply with
the provisions of this section.

1507.14.1 Slope. Sprayed polyurethane foam roofs shall
have a design slope of not less than one-fourth unit verti-
cal in 12 units horizontal (2-percent slope) for drainage.
1507.14.2 Material standards. Spray-applied polyure-
thane foam insulation shall comply with ASTM C1029
Type Il or IV or ASTM D7425.

1507.14.3 Application. Foamed-in-place roof insulation
shall be installed in accordance with the manufacturer’s
instructions. A liquid-applied protective coating that com-
plies with Table 1507.14.3 shall be applied not less than 2

hours nor more than 72 hours following the application of
the foam.

TABLE 1507.14.3
PROTECTIVE COATING MATERIAL STANDARDS

MATERIAL STANDARD

Acrylic coating ASTM D6083

Silicone coating ASTM D6694

Moisture-cured polyurethane coating | ASTM D6947

1507.14.4 Foam plastics. Foam plastic materials and
installation shall comply with Chapter 26.
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ASTM product standards

Roof coatings

* ASTM D6083: acrylic

 ASTM D1227: emulsified asphalt
 ASTM D2823: asphalt

e ASTM D2824: aluminum
 ASTM D4479: asphalt

e ASTM D6694: silicone

 ASTM D6947: polyurethane

69

Roof coatings
VS.
Liquid-applied membranes

70
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The differences

* Roof coatings are classified as surfacing products

 Liquid-applied membranes are classified as roof
membranes

71

1507.15 Liquid-applied roofing. The installation of liquid-
applied roofing shall comply with the provisions of this sec-
tion.
1507.15.1 Slope. Liquid-applied roofing shall have a
design slope of not less than one-fourth unit vertical in 12
units horizontal (2-percent slope).

1507.15.2 Material standards. Liquid-applied roofing
shall comply with ASTM C836, ASTM C957. ASTM
D1227 or ASTM D3468, ASTM D6083, ASTM D6694 or
ASTM D6947.

72
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[BG] 1510.8.3 Dormers. Dormers sh the same
fure o rosmire for ks

for

1511.1 General. Materials and methods of application used

SECTION 1511
REROOFING

recovering or replacing an existing rool covering shall

73

comply with the requirements of Chapter 5.

NTERNATIONAL CODE COUNCIL

SECTION 1511
REROOFING

15111 General. M.

Exception:

L. Rogf

2018 INTERNATIONAL BUILDING CODE®
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1511.3.1 Roof recover. The installation of a new roof
covering over an existing roof covering shall be permitted
where any of the following conditions occur:
|. Where the new roof covering is installed in accor-
dance with the roof covering manufacturer’s
approved structions.
2. Complete and separate roofing systems, such as
standing-seam metal roof panel systems, that are
designed to transmit the roof loads directly to the
building’s structural system and that do not rely on
existing roofs and roof coverings for support, shall
not require the removal of existing roof coverings.
3. Metal panel, metal shingle and concrete and clay tile
roof coverings shall be permitted to be installed over
existing wood shake roofs when applied in accor-
dance with Section 1511.4.
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

lowa Roofing Contractors Association.
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Roof coatings -- summary

* Fire classification (Class A, B or C) — tested as
an assembly

* Installed per the coating manufacturer’s
instructions

e ASTM product standards
* Reroofing? (Clarified in IBC 2018)

75

Questions... and other topics

76
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