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Fundamental premise

Wind resistance > Design wind load

FM or UL rating > ASCE 7

2015 wreruanona

Building Code'

eeeeeeee

INTERNATIONAL
CODE COUNCIL

The Code establishes minimum

requirements for building
construction (and reroofing)

IBC 2015:

* Ch. 15-Roof Assemblies
* Sec. 1511-Reroofing

* Ch. 16-Structural Design
* Sec. 1609-Wind Loads
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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.

1504.3 Wind resistance of nonballasted roofs. Roof cover-
ings installed on roofs in accordance with Section 1507 that
are mechanically attached or adhered to the roof deck shall be
designed to resist the design wind load pressures for compo-
nents and cladding in accordance with Section 1609.

1504.3.1 Other roof systems. Built-up, modified bitu-
men, fully adhered or mechanically attached single-ply
roof systems, metal panel roof systems applied to a solid
or closely fitted deck and other types of membrane roof
coverings shall be tested in accordance with FM 4474, UL
580 or UL 1897.

1609.5 Roof systems. Roof systems shall be designed and
constructed in accordance with Sections 1609.5.1 through
1609.5.3, as applicable.

1609.5.1 Roof deck. The roof deck shall be designed to

w1twind pressures determined in accordance

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

Exception: Rigid tile roof coverings that are air perme-
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.

Asphalt shingles installed over a roof deck complying
with Section 1609.5.1 shall comply with the wind-resis-
tance requirements of Section 1504.1.1.

1609.5.3 Rigid tile. Wind loads on rigid tile roof cover-
ings shall be determined in accordance with the following
equation:

M, =q,C,DLL[10 - GC,] (Equation 16-34)
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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 mformation pertinent to the structural
design required by Sections 1603.1.1 through 1603.1.8 shall
be indicated on the construction documents.

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:

1. Ultimate design wind speed, V7, (3-second gust),
miles per hour (kmv/hr) and nominal design wind
speed, V.. as determined 1n accordance with Sec-
tion 1609.3.1.

2. Risk category.

3. Wind exposure. Applicable wind direction 1f more
than one wind exposure 1s utilized.

4. Applicable internal pressure coefficient.

5. 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, psf (kKN/

2
m’).

Mintmum Deslgn
Loads for Buildings

and Othor Structures ASCE 7—10, ”Mlnlmum

Design Loads for buildings
and Other Structures”

October 13, 2016



Wind uplift testing

NERCA webinar

Fundamental pressure equation

ASCE 7-10, Equation 30.3-1

gy = 0.00256 (K,) (K,) (Ky) (V?)

L

Where:
K4 = wind directionality factor
K, = velocity pressure exposure coefficient
+ = topographic factor
= wind speed (mph)
q, = velocity pressure (psf)
9
Basic wind speed
ASCE 7-10, Occupancy Category Il Buildings
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Design parameters

For the “Simplified procedures” (Part 2 and Part 4)
Mean roof height (h)
Enclosed building
Wind-borne debris region (hurricane coastline)
Regular-shaped building
Topographical factor (K,,)
Risk Category (Occupancy Category Il most common)
Basic wind speed (map)

Exposure Category (Exposure C most common)
Effective wind area (assume 10 ft?)
Wind zones (GC,)

11

Pressure coefficients (GCp)

Zone 2 (perimeter)
GCp=1.8

Zone 3 (comer)
GCp=238

lllustration based upon ASCE 7-10, Fig. 30.4-2A (6 < 7°); Effective wind area = 10 ft?
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ASCE 7-10

Strength design method vs. Allowable stress method

* ASCE 7-10 is based upon the strength design
method

— Increased wind speeds on map
— Load factor of 1.6

e ASCE 7-10 allows for conversion of allowable
stress design (ASD) method:

ASD value = Strength design value x 0.6

e ASCE 7-05 and previous editions were based
upon the ASD method

13

roofwinddesigner.com

Home | Contact Us | FAQ Weicome: Mark Graham | cts | Profile | Logout | Administratior

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

Design-wind loads are derived using the American Society of Civil Engineers (ASCE) Standard ASCE 7, "Minimum Design Loads for Buildings and Other
Structures.” This standard is a widely recognized consensus standard and is referenced in and serves as the technical basis for wind load determination in the
International Building Code and NFPA 5000: Building Construction and Safety Code. Roof Wind Designer allows users to choose between the 2005 or 2010
editions of ASCE 7. Roof Wind Designer uses Method 1—Simplified Method, 2005 edition, and the Envelope Procedure, Part 2: Low-rise Buildings (Simplified) of
Chapter 30, 2010 edition. For a more detailed explanation of the two 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.” Using
these minimum recommended design wind-resistance loads, users can select appropriate wind resistance classified roof systems and edge-metal flashing
systems.

Roof Wind Designer has been developed and is maintained by the National Roofing Contractors Association (NRCA), with the support of the Midwest Roofing
Contractors Association (MRCA) and the North/East Roofing Contractors Association (NERCA). Currently, this application is 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.

N
CA

Midwest Roofing
Contractors Association

FinRCA men
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Additional references

Professional Roofing, March 2007

Proper wind design of low-slope roof systems can be easier than you think

-

Understanding wind-resistant design

15
Additional references
Appendix A1-Wind Uglifr
Protcction against wind forces should be onc of the fun-
damental principles of good roof assembly design.
When wind strkes a buiding, it i defleted around che
buiding’ sides and o the roof surfice. The resul is
positve pressuee on the side of the bulding the wind first
contacts (windward sid). Lower pressures or negative
pressures occur on the buiding s other sides and over the
oof,as shown in Figure ALL.
Hetteated
o »
2] 3| e -
2 3| e “‘5“::"“ loadsthatwill o on s buding’s ol
A i g e b Design upliftresistance capacity > Design wind losd
When designing a buikding for wind orces adesigner |y piclly,dhes vlus s messured i pounch per squae
determines theoretical cesign wind loads using design P poeneper
methods idenified in the applicable building code. In the X
Insernational Building Code, 2015 Edition {IBC 2015) In the event actual wind loads exceed a roof assembly's
and its previous editions, minimum requircments for de- actual resistance capacity, failure (blow-off) of the roof
sign wind loads are idenifid in Chapter 16—Structural | assembly is possible. Thercfore, it is important a build-
Design. IBC 2015 references ASCE 7-10, “Minimum ing’s design wind loads and roof asscmbly’s wind resis-
Design  for y d
d design wind loads on buildings, includ Design wind load hermatical prediceions of antici-
buildings”roof ssemblics. pated maximum wind losds that pply to & pecific build-
Using ASCE 7, the design wind load of a hypothetical ing (taking into account configuration, beight and size)
1 square roof arca in the field of the roof is deccrmined, | 2 location. The widely recognined consnsus standard
This design wind load in the fickd d desi
be mulphed by presuns cosfictcnts (GCpe) dfnedn | = ASCE 7. “Minimum Design Loads for uldings and
ASCE T o desermine deign wind loads a he roof asss | Other Strucures” The 2010 edicion of ASCE7, desig-
vcter el cornes fegions. For lowlope raof asser. | 7t at ASCE 7-10, i refesence in and scrves a5 the
Elcenith slpes b chon 11512, ASCE 7-10 s ination n the 2012
preure cocfhcient of 18 at the oof arex's perimetr snd | 474 2015 sdiions of the Fuernaional Building Code.
28 at the roof area's comers. Figure A1-2 illustratesthis | ASCE 7-10 specife wind design procediues for buildings
relationship. and organizes them into two categories: main wind force-
“This relasonship shows the premise chat dsign wind loads | fesisting systems and component and cladding lements
st typiealy greses st soof sk permecrs and cormers Main wind force-tesisting systems ae the structural ele-
thanthey are inthe field of ook ments assigned o provid the support and sabily for
e fentomen] P the overal buiding. Components and dladding are cle-
< o ments y asparc
I to roof asemblics isthat the wind.esitance (uplifi- ‘f he main wind foree essing syscm.
resisance) capacity ofthe roof assembly is greate than
16
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FM 1-28 has been updated

www.fmglobaldatasheets.com

FM Global
Property Loss Prevention Data Sheets 1-28
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Use RoofNav’s ratings
calculator

Apply a 2.0 safety factor

Roof overhang factors (Table 7)
Windborne debris separation
distances

Roof-mounted equipment
(ASCE 7-10)

Tornado-resistant design
(Appendix)

b, TECH TODAY

by Mark S. Graham

A new consideration
FM 1-28 has been updated, further complicating wind designs

FM Globol FM Appeoal
Lo Prevntion Daa Sheet 125, "Wind | RocfNen” ol pph o
Desige (M 1.25), com). FM oded

buldingsinsured by FM Global
FM 1:28's revisions

Not included in FM 1-28% new liton
s Table 8 from FM 1-28% previousedicon,
which provided FM Globals rcommended

FM 1-28 i daed Outober

Novermber 2015, The document’ previous

resotancertings, FM 128 now dircts

FM 128 and ASCE 7-10
FM 128 incudes 3 discusion and
comparions of the diffrncs in design
‘wind prasures wing FM 1-28 and ASCE
7-10 (s wel 2 1BC 2012 o 1BC 2015),
FM 128 s b wind specs baed on .
50-year mesn recurence interval (MRD) and
approaching  100-year MRI slong cossl
ares, s wella a0 ienportance factorof 115
cormmended by cior of 20. Con-
verely, ASCE 7-10' srengeh design method

results in higher ccpanded. The carment

design wind adicon consissof 103

Apsl 2011 b
FM 128 typically _P4-2hben  splobcprse ol al,,,»,;m
and reformaniad and  ucst the s ighes 15-pound-persquare-

oot incsement. Thi procedure kely il
‘o some weeconfusion. The RoofNav

i el
ressures and 7
P e

resistance rafings  ASCET05. Mis
maom Deign Loads

for Budings and Orher Seructurs” dhough
FM 1-28 contains some enbancements dhat

roof overhang fctoes (Table 7) have been
ncresed, which will rl s higher design
pressures ¢ oof ovrhangs with roof
slopes of 1512 and s
M 1-285 Scction 3.7-Deigaing for
Windbor i

‘wind specds buse on 300-, 700- and 1.700-
yese MRIs

ASCE 7-10 abo provides s meshod for
comering srength design o] resulis
slowable stres desgn (ASD) method valoes,
which e enore commparable to FM 128

s

FM 125 typically s i higher
sometimes otably higher —desgn wind
presures and recormmended resstance -
g than those decved wing ASCE 710
srengeh design or ASD methods.

wind peees
be dercrmined.

FM 1-28% Appendix D-Optional Guidance:
o Tormado-restant Design and Coratraction.

14 wwwprofessonakroohing.net MARCH 2016

por

ypically
i Closing thoughts
Comerely de 2012 and 2015 dsion
Building Code” (1BC) e aggrega changes to FM
reference ASCE 7 2010 cdition, which can  susfcings are wsed. 10 designers of hghly protected buildings
¥ M 1284 Setion
T2 v o
T v ded e
b v £7110,15C 20 nd
generally are consistent with ASCE 7-10. 1BC 2015. s@%.

MARKCS. GRAMAM is NRCA' vics presirt o
P

Professional Roofing,
March 2016
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FM 1-29 has just been updated

www.fmglobaldatasheets.com

FM Global
Property Loss Prevention Data Sheets 129

ROOF DECK anp ROOF

o gt e W e o oo
[ RS S S |

Table of Contents

: Revised/now criteria:
* Steel roof decks:
- * Uniformly-distributed
e loading
* Concentrated loading
: * Lightweight structural

concrete

opee FME

g B, o, e S 3 o Pk ey

FM Global
Property Loss Prevention Data Sheets 1-29

January 2016
Interim Revision Aprl 2018
Paga 1 of 48

[2.2.3.2 When designing the stesl deck, give consideration to the needed wind rating. and how the load is
lapplied (concentrated ws. uniformly distributed) from the above-deck components to the deck. Where the

Wdistance between rows of roof cover fasteners is greater than half the deck span, treat as a concentrated load.

As an alternative to using Tables 14 or 1B for concentrated loads, a performance-based approach may be
used if calculations are conducted by a licensed 5.E. or P.E. in structural engineering. This applies to situations
where the distance between rows of roof cover fasteners is greater than one-half the deck span. Make the
following assumptions:

A, Assume a 3-span structural condition.
B. Assume the first row of roof cover fasteners is located at mid-peint of the first deck span.

C. Assume maximum allowable stresses are determined using allowable strength design (ASD) in
accordance with AISI S100-2012. or comparable standard outside the United States

Due to the more brittle nature of higher grade steels, the maximum yield stress used in the analysis is 80,000
psi (414 MPa), even for 80,000 psi (552 MPa) yield stress steel. Use Tables 1A through 1E as follows to
facilitate deck selection:

Table 1A. Use for roof covers or base plies that are mechanically fastened to the steel deck when the distance
between rows of roof cover fasteners is more than half the deck span and the deck is 1-1/2 in. (28 mm)
deep, wide rib (Type B) with a minimum yield stress of 33,000 psi (228 MFPa).

Table 1B. Use for roof covers or base plies that are mechanically fastened fo the steel deck when the distance
between rows of roof cover fasteners is more than half the deck span and the deck is 1-1/2 in. (28 mm)
deep, wide rib (Type B) with a minimum yield stress of 80,000 psi (414 MFPa).

MNote: Where the minimum specified yield stress is between 33,000 psi (228 MPa) and 60,000 psi (414
MFa), it is reasonably accurate to interpolate the maximum deck span linearly based on Tables 1A
and 1B.

Table 1C. Use for roof covers or base plies that are adhered to insulation or cover board, or mechanically

fastenad to the steel deck when the distance between rows of roof cover fasteners is one-half the deck span
or less and the deck is 1-1/2 in. (38 mm) deep, wide rib (Type B} with minimum yield stresses of 33,000

psi (228 MPa) and ultimate wind ratings of from &0 to 225 psf (2.8 to 10.8 kPa).

October 13, 2016
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FM Global
Property Loss Prevention Data Sheets 1-29
January 2018
e & 12018
Table 1C. Maximum Steel Deck Span () for 132 in. (38 mm) Deep, Wide Rib (Type B) Steel Deck with an Adhered Roof
Cowver, for Wind Ratings from &0 fo 225 psf (2.9 fo 10.8 kPa)
(NOTE: Use this fable when the distance between rows of roof cover fasteners is one-haif the deck span or less. Green
fon! indicafes that deflection govems over bending siress.)
Visld Uitimafe Wind Rating per RoofNav (psf)
Siress | Deck Maximumn Span (ft)
psi | Gauge] 60 75 aa 105 120 135 150 165 180 105 210
320000 22 7.0 [ 740 710 ) 710 7O7 | 687 | 832 | 603 | 578 | 555 | 538
20 77 T '1 77 | 778 7.7E 743 | FO5 | &T2 G644 | E13 5.85
18 ( 6.0 \ 0 0.08 DE B8 | 822 | T84 780 | 7.2 6.85
16 0.2 0 0.26 0.3 030 )| 080 | 038 | BO4 | BEG | B3 | TR
40,000 22 7.0 [ 7.10 =0 | 7.10 7.10 710 0.06 | 684 | 635 | 610 | 5EB
20 77 N 77 N 7.7E T.78 TTE | 740 708 | &80 B.56
18 ( 0.08 0 0.08 DE O 904 | BE2 B25 | 793 764
16 0.2 : 0.36 0.2 0.36 0. 1032 | @84 042 | 205 B.72
45000 22 | 70 | 790 | 710 | 790 | 70 | 70 | 70 | 702 | 674 | 648 | 6.24
20 1.7 T.7E 7.7 T.7E 7.7 7.7E 7.7 7.7 FE1 | 722 | 608
18 0 0E 0 B7E | 841 an
16 0.2 : 0.36 0.2 0.36 0. 0.36 0. ped | @60 0.25
50,000) 22 7.0 [ 7.10 7.10 [ 7.10 7.10 710 7.10 7.10 603 | 688 | 642
20 1.7 T.7E 7.7 T.7E 7.78 7.7E 7.78 7.7 772 | 742 | T
18 0 0 oo | e85 B.33
16 0.2 : 0.36 0.2 0.36 0. 0.36 0. 10.28 | 8.87 B.51
£5,000) 22 7.0 [ 7.10 7.10 [ 7.10 7.10 710 7.10 7.10 7.10 7.10 6.80
20 | 77e | 798 | e [ 7os [ e [ 7oe [ i7e [ 7oE [ Tae [ | Tel
18 0 0 0 0 B.avy
16 0.2 : 0.2 0. 0.36 0. 0 0.2 10.24
60,000) 22 7.0 [ 7.10 7.10 [ 7.10 7.10 710 7.10 7.10 7.10 7.10 7.10
= 20 77 778 77 778 7.7E T.78 7.7E 7.7 778 7.7 7
18 ( B.08 0 B.08 0E 0 0E 0 8.08 0
16 0.2 : 0.36 0.2 0.36 0. 0.36 0. 0 0
Green font indicates that deflection govems over bending stress.
T T 21
FM Global
Property Loss Prevention Data Sheets 1-29
Sy e
Table 1A. Maximum Steel Deck Span (fi) for 13 in. (38 mm) Deep, 33,000 psi (228 MPa) Yield Stress with a Mechanicaily Fastened Roof Cover (continued)
{Note: Use this table when the distance befween rows of roof cover fasfeners is more than one-half the deck span.)
Max Deck Spans By Wind Rating/Fastener Spacing, Sheet Gauge for 33 ksi, 134 in. Deep Wide Rib Deck
Roof Cover [Gauge Wind Rating [ps]
Fastener 330 | 315 | 200 | 285 [ 270 5[ 2e0 [ 225 [ 20 [ 125 [ w60 | 165 [ 150 [ 135 | 120 | 105 | @0 5 80
Row Spacing
(#)
8 18 - - - - - - - - - - - - 4 45 | &5 6 6 6 ]
20 N N N . - - - - B - - - 4 55 [ [
22 - - - - - - - - - - - - - - - - 45 6
85 18 - - - - - - - - - - - - - [ & 6 [ [
20 - - - - - - - - - - - - - - - 4 45 ] [
72 - - - - - - - - - - - - - - - - - 45 [
B 18 - - - - - - - - - - - - - 4 45 5 6 [ [
70 - - - - - - - - - - 4 | 45 | 55 6
22 - - - - - - - - - - - - - - - - - 4 5
2.5 18 - - - - - - - - - - - - - 4 4 45 6 [ [
20 - - - - - - - - - - - - - - - - 4 5 6
22 - - - - - - - - - - - - - - - - 4 5
10 18 - - - - - - - - - - - - - - 4 45 5 [ 6
20 - - - - - - - - - - - - - - - - 4 45 6
72 - - - - - R R R - - - - R R - - -J| 4 45
05 B | - - - - - E - . B s . . - - T 45 | % i 5
20 - - - - - - - - - - - - - - - - 4 45 | 55
22 - - - - - - - - - - - - - - - - - - 45
i 16 - - - - - - - - - - - - - - - 35 5 B 6
20 - - - - - - - - - - - - - - - - - 45 | 55
A - - - - - - - - - - - - - - - B B - 45
15 18 B B - - - - - - - - - - - - - 4 45 | 55 [
70 - - - - - - - - - - - - - - - B B 45 5
2 - - - - - - - - - - - - - - - - - - 4
1Z 18 - - - - - - - - - - - - - - - 4 45 5 ]
20 - - - - - - - - - - - - - - - - 4 5
22 - - - - - - - - - - - - - - - - 4
Roof Cover [Gauge| 320 | 215 [ 300 | 285 | 270 | 285 | 240 [ 225 | 210 | 105 | 180 | 165 | 150 | 135 | 120 [ 105 | o0 75 80
Fastener Wind Rating [ps]
Row Spacing
e e Ty e T e o
22
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by Mark 5. Graham

FM Globol (FM) has updated i Lo

Updated guidelines

FM 1-29' revisions affect many roof deck designs.
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Professional Roofing,
July 2016

Field uplift testing

* ASTM E907, “Standard Test Method for Field Testing Uplift
Resistance for Adhered membrane Roofing Systems”

* FM 1-52, “Field Verification of Roof Wind Uplift Resistance”
- 5

=4

24
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NALEO
"\ INDUSTRY ISSUE UPDATE
1) NRCA Mermber Benef
&

Field-uplift testing

ASTM E907 and FM 1-52 tests continue fo be problematic

NRCA “Industry Issue Update,”
June 2015

NRCA’s experience:

Most tests not conducted in
accordance with ASTM E907 or
FM 1-52.

No correlation between field test
vs. lab. results/classifications

NRCA survey: 55% passing

25

NRCA recommendations

* Consider avoiding projects where field-uplift
testing is indicated in the contract documents
as a basis for acceptance of roofing work

» Add proposal/contract language (see Industry

Issue Update).

26

October 13, 2016

13



Wind uplift testing

NERCA webinar

Mark S. Graham

Vice President, Technical Services
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