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Specifying a wind speed warrantee,
in itself, is not proper wind design...

...in fact, it is usually evidence of
incomplete, inadequate or improper design
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Topics
Reference documents

Code requirements

Fundamentals
ASCE 7
Roof Wind Designer

Wind resistance:
— Low-slope roof systems

— Asphalt shingles
e Additional resources

Reference documents — “the acronyms”

Wind design
American Society of Civil Engineers (ASCE)

e ASCE 7, “Minimum Design Loads for Buildings and
Other Structures”

International Code Council (ICC):

¢ International Building Code (IBC)

FM Global:

e Loss Prevention Data Sheet 1-28, “Design Wind Loads”

¢ Loss Prevention Data Sheet 1-29, “Roof Deck
Securement and Above-deck Roof Components”
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Reference documents -- continued

Wind design
FM Approvals (a subsidiary of FM Global)
e Approval classifications: 1-60, 1-90, 1-120, etc.
e RoofNav (www.roofnav.com)

Underwriters Laboratories (UL):

¢ Fire classifications: Class A, Class B and Class C
¢ Wind classifications: Class 30, Class 60, Class 90
e Impact (hail) classifications: Class | to IV

¢ Online certifications directory (www.ul.com)

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

2 015 INTERNATIONAL

Building Code'

aaaaaaaaaaa

SN | NTERNATIONAL
/ CODE COUNCIL
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SECTION 1504
PERFORMANCE REQUIREMENTS
1504.1 Wind resistance of roofs. Roof decks and roof coverings shall be designed for
wind loads in accordance with Chapter 16 and Sections 1504.2, 1504.3 and 1504.4.
1504.1.1 Wind resistance of asphalt shingles. Asphalt shingles shall be tested in
accordance with ASTM D 7158. Asphalt shingles shall meet the classification
requirements of Table 1504.1.1 for the appropriate maximum basic wind speed.
Asphalt shingle packaging shall bear a label to indicate compliance with ASTM D
7158 and the required classification in Table 1504.1.1.
Exception: Asphalt shingles that are not included in the scope of ASTM D 7158
shall be tested and labeled to indicate compliance with ASTM D 3161 and the
required classification in Table 1504.1.1.

1504.2 Wind resistance of clay and concrete tile. Wind loads on clay and concrete
tile roof coverings shall be in accordance with Section 1609.5.
1504.2.1 Testing. Testing of concrete and clay roof tiles shall be in accordance with
Sections 1504.2.1.1 and 1504.2.1.2.
1504.2.1.1 Overturning resistance. Concrete and clay roof tiles shall be tested to
determine their resistance to overturning due to wind in accordance with SBCCI
SSTD 11 and Chapter 15.
1504.2.1.2 Wind tunnel testing. Where concrete and clay roof tiles do not satisfy
the limitations in Chapter 16 for rigid tile, a wind tunnel test shall be used to
determine the wind characteristics of the concrete or clay tile roof covering in
accordance with SBCCI SSTD 11 and Chapter 15.

1504.3 Wind resistance of nonballasted roofs. Roof coverings 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 components and
cladding in accordance with Section 1609.
1504.3.1 Other roof systems. Built-up, modified bitumen, 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.

1504.3.2 Structural metal panel roof systems. Where the metal roof panel
functions as the roof deck and roof covering and it provides both weather protection
and support for loads, the structural metal panel roof system shall comply with this
section. Structural standing-seam metal panel roof systems shall be tested in
accordance with ASTM E 1592 or FM 4474. Structural through-fastened metal panel
roof systems shall be tested in accordance with FM 4474, UL 580 or ASTM E 1592.
Exceptions:
1. Metal roofs constructed of cold-formed steel shall be permitted to be
designed and tested in accordance with the applicable referenced structural
design standard in Section 2210.1.
2. Metal roofs constructed of aluminum shall be permitted to be designed and

tested in accordance with the applicable referenced structural design
standard in Section 2002.1.
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1504.4 Ballasted low-slope roof systems. Ballasted low-slope (roof slope < 2:12)
single-ply roof system coverings installed in accordance with Sections 1507.12 and
1507.13 shall be designed in accordance with Section 1504.8 and ANSI/SPRI RP-4.
1504.5 Edge securement for low-slope roofs. Low-slope built-up, modified bitumen
and single-ply roof system metal edge securement, except gutters, shall be designed and
installed for wind loads in accordance with Chapter 16 and tested for resistance in
accordance with Test Methods RE-1, RE-2 and RE-3 of ANSI/SPRI ES-1, except Vu
wind speed shall be determined from Figure 1609A, 1609B, or 1609C as applicable.

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

witl wind pressures determined in accordance
Wit ASCE 7.)

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,CPLL[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 information pertinent to the structural
design required by Sections 1603.1.1 through 1603.1.8 shall
be mdicated on the constriction 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:

e

1. Ultimate design wind speed, 7V, (3-second gust),
miles per hour (kmv/hr) and nominal design wind
speed, V.. as determined in accordance with Sec-
tion 1609.3.1.

. Risk category.

[S9)

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, pst (kN/
m?).

IBC requirements -- Summary

e BUR, MB, single ply (except ballasted),
metal panels and edge metal
— Design for loads (ASCE 7)
e Ballasted single ply
— Design using ANSI/SPRI RP-4
e Asphalt shingles:
— Design using wind speed
e Tile:

— Design for loads (uplift moment)
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The fundamental concept
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Wind creates pressures/forces
on building elements

Fundamental premise

Wind resistance 2 Design wind load

FM or UL rating > ASCE 7
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Safety factor

A factor of safety is intended to address
possible variances in load determination and
normally anticipated variances in materials,
including material aging and deterioration,

and in application.

gﬂ]h; Designation: D6630/DEE30M - 16
Ml

Standard Guide for

Performance’

This suandard is issued unds
‘year of orginal ado
reapproval. A supersssipt i

1. Scope

11 This guide lists test methods intended to establish a
minimum level of performance for insulated roof membrane
assemblies, and lists pertinent design guidelines and installa.
tion methods in a unified manner. Material tests and evalus-
tions are included with and without roof insulation

12 It is not possible 1o establish a precise correlation
between laboratory tests on roof assemblies and natural weath-
crine duc 10 variations in Jimate desien_mate

Low Slope Insulated Roof Membrane Assembly

the mursber immadiasely following the
lant revision, A mamber in parnhe
ange since the st revision or eapproval

D4434/D4434M Specification for Poly(Vinyl Chloride)
Shect Roof
D4

Specificaion for EPDM Sheet Used In

Rool Membrane

M Practice for Accelerated Weathering Test
o s and Procedures for Bituminous Materials

(Xenon-Arc Method)

D4799/D4799M Practice for Accelerated Weathering Test
Conditions and Procedures for Bimminous Materials

7.3.7 Wind uplift forces should be determined according to
ASCE-7. Roof system wind uplift resistance shall have a
minimum 2.0 factor of safety. For ballasted single ply roofs use

AI\'S[."'SPRIHRP—? for detemwljning their wind uplift res

priate safety and health practices and determine the applica-
bility of regulatory requirements prior io use.
2. Referenced Documents

21 ASTM Standards:®

D95 Test. Method for Water in Peiroleum Products and
s Materials by Distillation

to Roofing and Waterproofing
Practice for Testing Load-Strain Properties of Roof

Membranes

LASTM € @ ooy For Anmual B "
Standards volarme ialormation, refer o the standard’s Decament Semmry pags.an
the ASTM weksite

D5

tigue (Joint Displaccment)
DAT54/D6T54M Spesification for Ketone Eihylene Ester
Based Sheet Reof
DARTRIDEETEM S
Bascd Sheet Reafing
EOR/EO6M Test Methods for Water Vapor Transmission of
Materials
631 Terminology of Building Constructions
SCE Siandard.
Minimum Design Loads for Buildings and Other

ion for Thermoplastic Polyolefin

ASCET

Structures®

d version of this hisorical samdard s merenccd oo

ciety of Civi Enginsess (ASCE), 1801 Alexander
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Mintmum Deslgn

Loads for Buildings

and Othor Structures ASCE 7_10, ”Minimum
Design Loads for buildings
and Other Structures”

Fundamental pressure equation

ASCE 7-10, Equation 30.3-1

0.00256 (K,) (K,y) (Kg) (V?)

L

velocity pressure exposure coefficient

o}
>
1

K4y = wind directionality factor

~
1

topographic factor

wind speed (mph)
velocity pressure (psf)

Ko}
>
1]
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ASCE 7-10

Wind loads

e Ch. 26: Wind loads: General Requirements

e Ch. 30: Wind loads — Components & Cladding
— Part 1: Low-rise buildings (h < 60 ft.)
— Part 2: Low-rise buildings (h < 60 ft.) (Simplified) <:|
— Part 3: Buildings with h > 60 ft.
— Part 4: Buildings with h < 160 ft. (Simplified)
— Part 5: Open buildings

— Part 6: Building apprutenances and rooftop
structures and equipment

e Ch. 31: Wind Tunnel Procedure

Design parameters

For the “Simplified procedures” (Part 2 and Part 4)
e Mean roof height (h)
e Enclosed building
e Wind-borne debris region (hurricane coastline)
e Regular-shaped building
e Topographical factor (K,,)
e Risk Category (Occupancy Category Il most common)
e Basic wind speed (map)
e Exposure Category (Exposure C most common)
o Effective wind area (assume 10 ft2)
* Wind zones (GC,)

2017 International Roofing Expo March 1-3, 2017
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160(72)

Basic wind speed

ASCE 7-10, Occupancy Category Il Buildings

120(54)
130(58)

/ 140(63)

Lol

i
" 115(51) 140(63)
//150151)
140(63)
J—\ 150(67)
180(72)
160(72) -)WﬂﬂB] \\}\3570(76'
||i(;:‘|5‘ 150(67) 180(80)
130(58/140(83) 80(80)
Special Wind Region
Location Vigh  (mis)
Guam 195 (87) 150(67) 160(72)
Virgin Islands 165 (74) - =2 e
American Samoa 160 (72)
Puerto Rico

Hawaii — Special Wind Region Stalewide | 130 (58)

P

ressure coefficients (GC,)

GCp=28

Zone 3 (comner)

Zone 2 (perimeter)
GCp=1.8

t Zone 1 (field)
GCp=1.0

lllustration

based upon ASCE 7-10, Fig. 30.4-2A ( 8 < 7°); Effective wind area = 10 ft2
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ASCE 7-10

Strength design method vs. Allowable stress method

e 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

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
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 dlick here. If you already have an account, click here to login.

TN
CA

Midwest Roofing
Contractors Association

FYiNRCA  “men
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roofwinddesigner.com

Welcome: Mark Graham |

nducions
Project Information
ASCE 7 version * FoofDescripion
Building Configuration
Previous | | Next Exposure
aic i Speed

Select the design version for this project.

roofwinddesigner.com

Welcome: Mark Graham |

Roof Wind Designer allows users to determine design wind loads and minimum design wind-resistance loads for buildings' roof
systems and roof system components, if applicable. Design wind loads are mathematical predictions of anticipated wind loads that
apply to a specific building taking into account the building’s geographic location, configuration, height, size and other factors.

The design wind loads determmed by this application are based on Part 2: Low-rise B\JI'(‘\"GS (Simplified) of Chapter 30 as presented
in ASCE Standard 7-10, "Minimum Design Loads for Building and Other Structures.” The minimum recommended design wind-
resistance loads are based on the design wind loads, taking into consideration a safety factor in reliance of ASTM D6630, "Standard
Guide for Low Slope Insulated Roof Membrane Assembly,” AISI 5100, “North American Specification for the Design of Cold-formed
Steel Structural Members,” and “Aluminum Design Manual: Part 1—Specification for Aluminum Structures.”

If a roof slope of 1%:12 or less is selected, Roof Wind Designer also will provide wind load calculations related to perimeter edge-
metal systems. The calculations are applicable to roof systems using fascia, embedded edge-metal or copings to secure roof membranes.

ASCE 7-10, Part 2: Low-rise Buildings (Simplified) of Chapter 30, and, therefore, Roof Wind Designer are limited to the following parameters:

The mean roof height, h, must be less than or equal to 60 feet (h < 60

The building is enclosed and conforms to wind-borne debris provisions.

The building is a reqular shaped building or structure.

The building does not have response characteristics making it subject to across wind loading, vortex shedding, instability due to galloping or flutter; and
does not have a site location for which channeling effects or buffeting in the wake of upwind obstructions warrant special consideration.

The building has a flat roof < 1%:12, a hip roof < 6:12 or a gable roof < 12:12.

ing Roof Wind Designer you will enter information on nine screens identified as follow

Select Version
Instructions

Project Information
Roof Description
8uilding Configuration
Exposure

Risk Category

Basic Wind Speed
Roof Type

Input data must be provided in each of the required fields in order to continue. Any misinformation, miscalculations, mistakes or changes in the information that
you enter may affect the results, accuracy, reliability, and/or other aspects of the summary report.

After completing each screen, dlick the "Next” button. If you need to change a field on a previous screen, dlick "Previous”, make the change and then dlick
"Next".

Once you have completed all screens, a report will be generated in Adobe Acrobat format (.pdf) that you can save on your personal computer.

Previous | [ Next
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roofwinddesigner.com

Welcome: Mark Graham |

Roof Area Name *
Project Name * Example calculation )
Roof De ption

Project Street Address * 3 s Vega Building Configuration
Project City * s Vegas .

Project State * Nevada

Project County * Clark

Project Zip Code * 91151

Additional Comments

Previous | [ Next

Input the required information that identifies the project. This project information will be included in the Report.

roofwinddesigner.com

Welcome: Mark Graham

Roof Area Length (ft) *

Roof Area Width (ft) *

Mean Roof Height (ft) *

Roof Configuration and Slope *
Parapet (minimum 36 inch high) *

Previous | [ Next

Roof description data input here will be used for calculation purposes and included in the Report.
Input the roof area’s length and width dimensions rounding up to the next nearest 1 foot increment.

Next, select the roof area’s Mean Roof Height. ASCE 7-10, Part 2: Low-rise Buildings (Simplified) of Chapter 30, and, therefore, Roof Wind Designer, is limited to
roof areas where the mean roof height is 60 feet or less.

Next, select the roof configuration and slope. Roof Wind Designer is limited to a flat roof < 1%2:12, a hip roof < 6:12 or a gable < 1%::12.
Next, select whether any portion of the roof area perimeter includes a parapet. For the purposes of ASCE 7-10, Part 1: Low-rise Buildings of Chapter 30, parapets

measuring a minimum of 36 inches above the roof system’s surface may allow for decreased wind-load pressures in corner roof areas that are enclosed from the
roof area’s exterior by parapets.
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roofwinddesigner.com

‘Welcome: Mark Graham |

Building Configuration *

Previous | [ Next

Select a building configuration classification that best describes the building. ASCE 7-10 defines three building c ion classifications for design purpe
enclosed, partially enclosed and open--as follows:

Enclosed |A building that does not comply with the requirements for open or partially enclosed buildings.
A building that complies with both of the following conditions:
1. The total area of openings in a wall that receives positive external pressure exceeds the sum of the areas of openings in the balance of the
building envelope (walls and roof) by more than 10 percent.
2. The total area of openings in a wall that receives positive external pressure exceeds 4 ft2 or 1 percent of the area of that wall, whichever is
smaller; and the percentage of openings in the balance of the building envelope does not exceed 20 percent.
These conditions are expressed by the following equations:

Partially

enclosed LA, > 1.10A;

2. A, > 4 ft? or >0.01A,, whichever is smaller, and A/Ag; < 0.20
where
« A, Agare as defined for Open Building

he sum of the areas of openings in the building envelope (walls and roof) not indluding A,, in
« Ag = the sum of the gross surface areas of the building envelope (walls and roof) not including A, in ft2

A building having each wall at least 80 percent open. This condition is expressed for each wall by the equation A, = 0.8A, where

« A, = total area of openings in a wall that receives positive external pressure, in ft2
« Ag = the gross area of that wall in which A, is identified, in ft2

ASCE 7-10, Part 2: Low-rise Buildings (Simplified), and, therefore, Roof Wind Designer apply to only buildings that are classified as Enclosed.

roofwinddesigner.com

‘Welcome: Mark Graham |

Previous | [ Next

Exposure is based on surface roughness that is determined by natural topography, vegetation and constructed facilties. ASCE 7-10 has three exposure
categories: B, C and D. These are defined as follows:

Exposure B Exposure B shall apply where the ground surface roughness condition, as defined by Surface Roughness B, prevails in the windward direction
for a distance of at least 2,600 feet. For buildings whose mean roof height is less than or equal to 30 feet,, the upwind distance may be
reduced to 1,500 feet.

Surface Roughness B is defined as urban and suburban areas, wooded areas or other terrain with numerous closely spaced obstructions
having the size of single-family dwellings or larger.

Exposure C Exposure C shall apply for all cases where Exposures B or D do not apply.

Surface Roughness C applies to open terrain with scattered obstructions having heights generally less than 30 feet. This category includes flat
open country and grasslands.

Exposure D Exposure D shall apply where the ground surface roughness, as defined by Surface Roughness D, prevails in the upwind direction for a
distance greater than 5,000 feet. Exposure D shall also apply where the ground surface roughness immediately upward of the site is B or C,
and the site is within a distance of 600 feet or 20 times the building height, whichever is greater from an Exposure D condition

Surface Roughness D is defined as flat, unobstructed areas and water surfaces outside hurricane prone regions. This category includes smooth
mud flats, salt flats, and unbroken ice.

Generally, Exposure C applies to most areas of the United States, while Exposure B applies to most urban, suburban and wooded areas, and Exposure D applies to
coastline areas.
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roofwinddesigner.com

Welcome: Mark Graham |

Previous | [ Next

Wind Speed
Roof Type
Report

Risk Category is a categorization of buildings and other structures for determining design loads based on the risk associated with unacceptable performance. A
building’s risk category is determined by its occupancy. Part 2: Low-rise Buildings (Simplified) uses risk category to determine the applicable basic wind speed map.
Input the risk category that most closely describes the occupancy type of the building being considered.

Risk Category is determined from the followi

Risk
Category
Buildings and other structures that represent a low risk to human life in the event of failure 1

Risk Category of Buildings and Other Structures

All buildings and other structures except those listed in Occupancy Categories I, III and IV I
Buildings and other structures, the failure of which could pose a substantial risk to human life.

Buildings and other structures, not included in Risk Category IV, with potential to cause a substantial economic impact and/or mass disruption of day-
to-day civilian life in the event of failure.

Buildings and other structures not included in Risk Category IV (including, but not limited to, facilities that manufacture, process, handle, store, use,
or dispose of such substances as hazardous fuels, hazardous chemicals, hazardous waste, or explosives) containing toxic or explosive substances
where their quantity exceeds a threshold quantity established by the authority having jurisdiction and is sufficient to pose a threat to the public if
released.

Buildings and other structures designated as essential faci

Buildings and other structures, the failure of which could pose a substantial hazard to the community.

Buildings and other structures (including, but not limited to, facilities that manufacture, process, handle, store, use, or dispose of such substances as
hazardous fuels, hazardous chemicals, or hazardous waste) containing sufficient quantities of highly toxic substances where the quantity exceeds a
threshold quantity established by the authority having jurisdiction to be dangerous to the public if released and is sufficient to pose a threat to the
public if released. *

Buildings and other structures required to maintain the functionality of other Risk Category IV structures.

me: Mark Graham |

For the location of the project you input in the Project Information screen and the Risk Category type you input on the
Risk Category screen, based upon Figure 26.5-1A—Basic Wind Speeds for Occupancy Category II Buildings and Other
Structures in ASCE 7-10, the basic wind speed is as indicated below:

Basic Wind Speed (mph) *

110(49)

185(51)

115(51)

-

Special Wind Region

ragg
Wotbanaow)

)
=20

foorn e - Spacial Wind Regon Sialewste 58 Puerto Rico

Figure 265-1A Basic Wind Speeds for Occupancy Category Il Buildings and Other Structures
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roofwinddesigner.com

Welcome: Mark Graham |

Roof Deck Type * Steel Deck v Select Version
Instructions

Roof Covering Type * TPO v Project Information
Roof Description

Building Configuration
Exposure

Occupancy Category
Basic Wind Speed
Roof Type

Report

Previous | | Next

roofwinddesigner.com

Welcome: Mark Graham |

Generate PDF
Report of Roof System Design Wind-load Analysis
Report Date: 2/22/2017
ASCE 7 Version: ASCE 7-10

This report is applicable to: This report has been prepared by:

Main roof area Mark Graham

Example calculation National Roofing Contractors Association
123 Las Vegas Blvd 10255 West Higgins Road, Suite 600

Las Vegas, NV, 89119 Rosemont, IL 60018

Preparer's comments:
None

Roof Wind Designer provides users an easy-to-use means for accurately determining design wind loads and design uplift resistance capacities
for roof systems on many commonly encountered building types that are subject to building code compliance.

Design wind loads are derived using American Society of Civil Engineers (ASCE) standard ASCE 7-10, "Minimum Design Loads for Buildings and
Other Structures,” Chapter 30—Wind Loads—Components and Cladding (C&C), Envelope Procedure, Part 2: Low-rise Buildings (Simplified).
ASCE 7-10 is a widely-recognized consensus standard and is referenced in and serves as the technical basis for wind load determination in the
2012 and 2015 editions of the International Building Code.

The fundamental concept of wind design for roof systems is the tested uplift-resistance capacity for a building's roof system needs to be equal
to or greater than the roof systems’ design wind loads. Roof Wind Designer determines roof systems’ minimum recommended design wind
loads. From these values, Roof Wind Designer determines the necessary design uplift capacities for the roof system incorporating an
appropriate safety factor. Users can select wind-resistance roof systems using these design uplift capacity values.

Roof Wind Designer also will provide design wind load calculations related to edge-metal flashing systems for buildings with roof slopes of
112:12 or less. These calculations are applicable to roof systems using metal fascia, embedded edge-metal or metal copings to secure
membrane roof systems' perimeter edges.

2017 International Roofing Expo March 1-3, 2017



Wind design for roof assemblies: ASCE, FM, IBC and UL 18

Wind Design for Roof Systems

ASCE 7-10 specifies wind design procedures for buildings and organizes them into two categories: main wind force-resisting systems, and
component and cladding elements. Main wind force-resisting systems are the structural elements assigned to provide the support and stability
for the overall building. Components and cladding are elements of the building envelope that do not qualify as part of the main wind force-
resisting system. Roof systems and edge-metal flashing systems are considered components and cladding.

ASCE 7-10 provides two methods to determine minimum design load requirements for buildings: strength design method and allowable stress
design (ASD) method. Design wind load calculations determined by the Envelope Procedure, Part 2: Low-rise Buildings (Simplified) method
result in strength design values.

Roof systems and roof system components generally are designed using the ASD method. Because the ASD method's results often are used, a
designer can adjust the strength design method's values to ASD method's values. A load-reduction factor is applied as a multiplier to the
strength design values to determine the ASD values. ASCE 7-10 provides a load-reduction factor of 0.6 for this purpose, and the calculation is
expressed as follows:

ASD value = Strength design value x 0.6

Roof Wind Designer determines design wind loads based upon the strength design method and then adjusts those values to the ASD method's
values.

Design Wind Loads

To determine design wind loads on roof areas, ASCE 7-10 identifies three primary areas of differing wind loads on a roof area: roof area field, roof
area perimeter and roof area corers. Within ASCE 7-10 these areas are designated as Zones 1, 2 and 3, respectively. Also, ASCE 7-10 identifies a
dimension determined by calculation, referred to as "a,” that defines the depth of the perimeter and corner zones from the roof area’s edges.

Strength Design Method:

ASCE 7-10 uses three basic wind speed maps for different categories of building occupancies. These maps provide basic wind speeds that are
applicable for calculating pressures and they are based on strength design. The strength design values determined for the roof area described by
this report are as follows:

Zone 1 (roof area field): 38.6 pounds per square foot
Zone 2 (roof area perimeter):  64.6 pounds per square foot
Zone 3 (roof area corners): 97.4 pounds per square foot

Also, the calculated "a" dimension is as follows:

20.0 feet

Graphically, the strength design values are depicted as folloy

a= 20.0 feet

= 60.0 feet

—-Zone 1 (Roof Area Field) = 38.6 pounds per square foot
Zone 2 (Roof Area Perimeter) = 64.6 pounds per square foot
Zone 3 (Roof Area Comers) =  97.4 pounds per square foot *
* ASCE 7-10, Part 3: Buildings with h > 60 ft., permits the design wind loads in Zone 3 (roof area corners) to be reduced to the value for

(roof area perimeter) when a minimum 36-inch high parapet occurs at the two outside edges of the specific corner area where the design
load is being reduced.

2017 International Roofing Expo March 1-3, 2017



Wind design for roof assemblies: ASCE, FM, IBC and UL

Adjustment of Strength Design to Allowable Stress Design (ASD):

T dJ st the gtl de: q values to ASD values, the load-reduction factor of 0.6 s applied. The ASD values determined for the
cribed by N‘ eport al fo\lo WS

Zone 1 (roof area field): 23.1 pounds per square foot

Zone 2 (roof area perimeter):  38.8 pounds per square foot

Zone 3 (roof area corners): 58.4 pounds per square foot *
Graphically, the ASD values are depicted as follows:

a= 20.0 feet

<_Zone 1 (Roof Area Field) = 23.1 pounds per squ

Zone 2 (Roof Area Perimeter) = 38.8 pounds pet
Zone 3 (Roof Area Comers)=  58.4 pounds pel

'ASCE 10 Patz B \d gs tH‘ 60& permits the design w rd\oads Zone 3 ( oofaea corners) tobe ed ced totke a\ efo Zorez
(r the wind

( nch high parapet occurs at the two outside edges of the specific
\d Zbeing ri reduced.

roof area

FM Approvals’ classifications

www.roofnav.com

And so forth...
*Includes a safety factor of 2.0

FM 1-60 or Class 60: 30 psf allowable (field)*
FM 1-90 or Class 90: 45 psf allowable (field)*
FM 1-105 or Class 105: 52.5 psf allowable (field)*
FM 1-120 or Class 120: 60 psf allowable (field)*
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UL uplift classifications

www.ul.com, Resources: Online Certifications Directory,
Category Code: TGKX and TGIK

Class 15: 15 psf (nominal)*
Class 30: 30 psf (hominal)*
Class 60: 60 psf (hominal)*
Class 90: 90 psf (nominal)*

*UL’s nominal values do not
include a safety factor

Back to the fundamental premise

Wind resistance > Design wind load

FM 1-60 (30 psf) =>23.1 psf
or UL Class 60
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FM Approvals’ RoofNav

www.RoofNav.com

Log into your account Welcome

RoofNavisa co tool from 5510 the most up-t

e-Mall Address| mgranam@nrca.net M Approved roofing products and assemblies.

Designed

< Prevention Dala Sheels. For more informalion about Roof

Nav,

fon from he FI Approvals - Approval Guide and related Instalation recommendations from relevant

"Approvals a hilp.

Password

0 access Roomav you must register The

qsicalon process s FREE and ony takes  few MIes 0 COmpIIe. New USers can Degin el ee fegisraon here:
Login
< Register

Terms of Use - Prvacy Policy - Compatbilty ©2005-2017 FM Approvals LLC. Al ignts reserved.

@uumvals

Verizon
Cybertrust
Security

Help - Support - Training mgraham - My Account - Logout

TEMSEARCH | | ASSEMBLY SEARCH
s

MY PROJECTS ‘ PRODUCT SEARCH RATINGS CALCULATOR ‘ REFERENCE MATERIALS ‘

: X @
<0 ProjectRoof Area not specified

Welcome to RoofNav

FM Approvals welcomes you to RoofNav, your source for the latest information on FM Approved roofing assemblies and
products.

To getthe most from RoofNav, we recommend reviewing the training materials, documentation, and online help within
the application. See the the links at the top of each page; and on the navigation bar, look under Reference Materials, and
click the question mark (?) for context sensitive help.

What's New

This section communicates new functionality, changes, and items of interest. In addition, Data Sheets and Approvals
Standards are kept current in the Reference Materials section
211612017 Maintenance to RoofNav has completed, and includes:
« Winor enhancements to projects, roof areas, contacts, and Ratings Calculator
« Glossary updates for Maintenance Coating and Preliminary Insulation
Securement
« Components in assembly layers are now shaded for improved readability and
sorted by Company and Trade Name
122172016 Arevised Approval Standard 4478, Roof-Mounted Rigid Photovoltaic Module Systems
has been published. Itis available under the Reference Materials tal

Getting Started
Using the links below, you are justa click away from learning how to getthe most out of RoofNav:

ide

Terms of Use - Privacy Policy - Compatibility ©2005-2017 FM Approvals LLC. All rights reserved.

FM Approvals
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Help - Support - Training mgraham - My Account - Logout

MY PROJECTS | PRODUCT SEARCH RATINGS CALCULATOR | REFERENCE MATERIAL! l ®

Classifications | Specifications ~ Search Results
Assembly Characteristics

Roof System (Select
Application (Select)

Cover Securement: | (Select

Deck Type: (Select

slope: = v |(Select
Assembly Ratings

Wind Uplift:

Internal Fire: (Select
Exterior Fire: (Select

Hail: (Select
O, Search | | Reset

Terms of Use - Privacy Policy - Compatibility ©2005-2017 FM Approvals LLC. All rights reserved

FM Approvals

mgraham - My Account - Logout

Rooffiav | e

P T —— ) —————— YR

Classifications | Specifications | Search Results
U 931585 records

Assembly # a Cover Type Application Type | Securement Type Deck Type Wind Upift Slope
1 Composite Panel Sys! New Roof Attached No Deck 108
Standing/Lap Seam Sy New Roof Attached No Deck
Composite Panel System New Roof d No Deck
Composite Panel System New Roof Attached No Deck
Composte Panel Sys! Roof Aftach No Deck
Standing/Lap Seam Sy Roof h No Deck
Composite Panel S New R Attached No Deck
Standing/Lap Seam System New Attached No Deck
Standing/Lap Seam New No Deck
Standing/Lap Seam New R s No Deck
Standing/Lap Seam System New R ached No Deck
Composite Panel System New Attached No Deck
Standing/Lay New Roo Attached No Deck
Standing/Lap Seam S; New Roof Aftached No Deck
Standing/Lap Seam System New Roof Atta No Deck
Standing/Lap Seam System New Roof Attached No Deck
Standing/Lap Seam New Roo Attached No Deck
Standing/Lap Seam New Roof Aftached No Deck
Standing/Lap Seam System New Roof ached No Deck
Standing/Laj n System New Roof Attached No Deck

12 13 14 20 v | items per page 1-20 0f 931585 tems

Terms of Use - Privacy Poicy - Compatbiity ©2005-2017 FM Approvals LLC. Al rights reserved

FM Approvals
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UL’s online certifications directory

www.UL.com

MyHome Login @ Woridwide
@ Services Standards  Dashboard Search UL Q

About UL Dashboard Resources
History Library MyHome at UL
UL is a globalindependent safety  Leadership Marks Hub Online Certifications Directory

science company offering expertise
across three strategic businesses: ~ Careers. Senvices Sustainable Product Guide

Commercial & Industial, Consumer

and UL Ventures. Our breadth, Corporate Social Responsibility Standards UL Energy Efficient Product Database
established objectivity and proven

history mean we are a symbol of R sl

trust, enabiing us to help provide Help

Newsroom UL Certification Bodies
peace of mind to all _—

FAQs
more > UL Collaborative Standards

Development System
Information for Locations.

‘Standards Certification Customer
Library

Code Authorities
Consumers e
Retaier

clalers UL Vertty

Request for Quote

Report a Concem

UL and the UL logo ar tradermarks of UL LLC ©2017 Al Rights Reserve: sout Cookies LI o o)

@muummmmus DIRECTORY Quick Guide _Contact Us UL.com
GIN A BASIC SEARCH ABOUT THE ONLINE CERTIFICATIONS
DIRECTORY
To begin a search, please enter one or more search
criteria in the parameters below. You can use the UL Online Certification Directory to:
Company e Verify a UL Listing, Classification, or

Name (options) Recognition
. Verify a UL Listed product use

City,  Verify a UL Recognized component use
US State Select a siale v « Verify a product safety standard
. Looking for ULC certifications? Go to the
USiziniCode ULC Online Directories
Country Select a country v )
Learn more with the
Region Select a region v Quick Guide to the Online Certifications Directory
Canadion Sekecta province v SPECIFIC SEARCHES
postal Code Select a specific search: v
(BorguS) FEATURED LINKS
UL Category
Code (options)
:hn::rill;r(ﬂg) UL Alarm™ @ UL Code
Services: M Correlation
Keyword Search Database

SEARCH | | CLEAR |
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JORY Home Quick Guide Contact Us UL.com

®

Search results

You may choose to Refine Your Search.

Company Name Category Name Link to File
Construction No. 1 Roof Deck Constructions TGKX.1

Construction No. 103 Roof Deck Constructions TGKX.103
Construction No. 104 Roof Deck Constructions TGKX.104
Construction No. 110 Roof Deck Constructions TGKX.110
Construction No. 112 Roof Deck Constructions TGKX.112
Construction No. 113 Roof Deck Constructions TGKX.113
Construction No. 113A Roof Deck Constructions TGKX.113A
Construction No. 114 Roof Deck Constructions TGKX.114
Construction No. 115 Roof Deck Constructions TGKX.115
Construction No. 118 Roof Deck Constructions TGKX.118
Page:1|2 |3 |4 |516 1718 2]| mIQIQIBIMIEI&II_II_II_IEIAIJIZ_IA
I&ILIEIEH Iﬂllliljl 4 |35 |36 |37 |38 |39 |40 |41 |42 |43 |44 |45 |46
147 |48 |49 |50 |51 |52 |53 |54 |55 |56 |57 |58 |59

Model number information is not published for all product categories. If you require information about a specific model
number, please contact Customer Service for further assistance.

Search Tips Print this page Terms of Use iQ Family of Databases
© 2017 UL LLC
@ Y Home Quick Guide Contact Us__UL.com

TGIK.R20610
Roofing Systems, Uplift Resistance

Page Bottom
Roofing Systems, Uplift Resistance
See General Information for Roofing Systems, Uplift Resistance
NATIONAL ROOFING CONTRACTORS ASSOCIATION R20610

SUITE 600
10255 W HIGGINS RD
ROSEMONT, IL 60018 USA

PANEL SYSTEMS
1. Uplift Resistance: — 225 psf.

Deck: — Min 19/32 in. APA rated plywood sheathing. All plywood joints must be sealed with a urethane or silicone sealant.
Underlayment: — Any UL Classified modified bitumen self-adhering base sheet. Min 3-1/2 in. sidelaps.

Fasteners (Panel Clips): — 0.027 in thick clips manufactured from 20 oz copper. The clips are to be 2 in. wide by 3 in. long.
The panel clips are designated "Flat Seam Copper Panel Clip" by the manufacturer. Each clip is to be fastened to the plywood
with two 1-1/4 in. long, copper ring-shank nails.

Roof Panels: — 0.027 in thick copper panels manufactured from 20 oz copper. The panels are to be 16.5 in. wide by 22.5 in.
long. The panel joints are to be offset a minimum of 10-1/2 in. The panels are designated "Flat Seam Copper Panel" by the

manufacturer.
Last Updated on 2002-03-12
Questions? Print this page Terms of Use Page Top

© 2017 UL LLC

The appearance of a company's name or product in this database does not in itself assure that products so identified have been
manufactured under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and
covered under UL's Follow-Up Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions:
1. The Guide Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their
entirety and in a non-misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted
from the Online Certifications Directory with permission from UL" must appear adjacent to the extracted material. In addition,
the reprinted material must include a copyright notice in the following format: "© 2017 UL LLC".
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Asphalt shingles

International Building Code, 2015 Edition

1504.1.1 Wind resistance of asphalt shingles. Asphalt shingles shall be tested in
accordance with ASTM D 7158. Asphalt shingles shall meet the classification
requirements of Table 1504.1.1 for the appropriate maximum basic wind speed.
Asphalt shingle packaging shall bear a label to indicate compliance with ASTM D
7158 and the required classification in Table 1504.1.1.
Exception: Asphalt shingles that are not included in the scope of ASTM D
7158 shall be tested and labeled to indicate compliance with ASTM D 3161 and
the required classification in Table 1504.1.1.

Basic wind speed

ASCE 7-10, Occupancy Category Il Buildings

120(54)
130(58)

/ 140(83)

L 110(49)

115(51)

15(51) 140(63)

//mnsu

140(63)
150(67)
160(72)

160{80)
—
180(80)

mm{,{;\

7076)

Special Wind Region

Location Vmph (m's)

Guam 195 (87) 150(87) 160(72)
Virgin Islands 165 (74) == )
American Samoa 160 (72)

Hawaii - Special Wind Region Statewide 130 (58) Puerto Rico

160(72)
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TABLE 1504.1.1
CLASSIFICATION OF ASPHALT SHINGLES

ler|gﬂ§€$g%9v:|,"£ é':fREgggué} M‘;’f‘jgx&”ﬂ%&"ﬁggﬁfn' ASTM D 7158° CLASSIFICATION | ASTM D 3461 CLASSIFICATION
110 g D GorH ADorF
116 00 D GorH ADoF
120 100 GorH ADorF
142 110 GorH F
155 120 GorH F
168 130 H F
181 140 H F
194 150 H F

For ST 1 foot=304 8 pom: 1 moph = 0447 m/;
a_ The standard calculations contained in ASTM D 7138 assume Exposure Category B or C and building height of 60 feet or less. Additional caleulations are
required for conditions outside of these assumptions.

Y Quick Guide Contact Us UL.com

®

BEGIN A BASIC SEARCH ABOUT THE ONLINE CERTIFICATIONS

. DIRECTORY
To begin a search, please enter one or more search
criteria in the parameters below. You can use the UL Online Certification Directory to:
C . _— e
R | « Verify a UL Listing, Classification, or
Name (options Recognition
cit « Verify a UL Listed product use
Y « Verify a UL Recognized component use
US State Select a siate v « Verify a product safety standard
- Looking for ULC certifications? Go to the
USiZIpiCecs ULC Online Directories
Country Select a country v
Learn more with the
Region Select a region v Quick Guide to the Online Certifications Directory
Canadian
P Select a provinos v SPECIFIC SEARCHES
Postal Code Select a specific search: v
(non-uUs)

FEATURED LINKS
UL Category

Code (options) tash

UL File

Number (help) UL Alarm UL Code
Keyword Services: f Correlation

Search Database

| searcH | | cLEAR
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Y Home Quick Guide Contact Us UL.com

®

You may choose to Refine Your Search.

Search results

Company Name Category Name Link to File
ATLAS ROOFING CORP Prel?ared Roof-covering Materials, Asphalt Shingle Wind TGAH.R4052
Resistance -
BUILDING PRODUCTS OF CANADA PrePared Roof-covering Materials, Asphalt Shingle Wind TGAH.R14379
CORP Resistance ——

Prepared Roof-covering Materials, Asphalt Shingle Wind

: TGAH.R684
Resistance

CERTAINTEED CORP

Prepared Roof-covering Materials, Asphalt Shingle Wind

Resistance TGAH.R21

GAF

Guide Information Prepared Roof-covering Materials, Asphalt Shingle Wind TGAH.Guidelnfo

Resistance
MALARKEY ROOFING PRODUCTS Prepared Roof-covering Materials, Asphalt Shingle Wind TGAH.R4299
Resistance -
OWENS CORNING Prepared Roof-covering Materials, Asphalt Shingle Wind TGAH.R2453

Resistance

PABCO BUILDING PRODUCTSLLC,

DBA Prepared Roof-covering Materials, Asphalt Shingle Wind

TGAH.R11271

PABCO ROOFING PRODUCTS Resistance
TAMKO BUILDING PRODUCTS INC ;;es‘i’sat’az"c:""f-wveri"g Materials, Asphalt Shingle Wind T

Model number information is not published for all product categories. If you require information about a specific model number,
please contact Customer Service for further assistance.

_@ T0RY Home Quick Guide Contact Us UL.com
TGAH.R4052
Prepared Roof-covering Materials, Asp ingle wind i e
Page Bottom
Prepared Roof-covering Materials, Asphalt Shingle Wind i e
See General Information for Prepared Roof-covering Materials, Asphalt Shingle Wind Resistance
ATLAS ROOFING CORP R4052

SUITE 800
2000 RIVEREDGE PKY
ATLANTA, GA 30328 USA

Class H asphalt shingles, designated "Stormmaster Slate,”"GlassMaster 25,""Pinnacle 35,""Pinnacle 45,""Ultra
Pro,""Chalet,”"Stratford,”"StormMaster LM,” and "StormMaster ST".

Last Updated on 2015-06-09

Questions? Print this page Terms of Use Page Top

© 2017 UL LLC

The appearance of a company's name or product in this database does not in itself assure that products so identified have been
manufactured under UL's Follow-Up Service. Only those products bearing the UL Mark should be considered to be Certified and covered
under UL's Follow-Up Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The
Guide Information, Assemblies, Constructions, Designs, Systems, and/or Certifications (files) must be presented in their entirety and in a
non-misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications
Directory with permission from UL" must appear adjacent to the extracted material. In addition, the reprinted material must include a
copyright notice in the following format: "© 2017 UL LLC".
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Comparing FM 1-28 to ASCE 7-05 and ASCE 7-10

Example: A manufacturing building located in New Orleans, LA.
The building is an enclosed structure with a low-slope roof
system and a roof height of 33 ft. The building is located in an

area that is categorized as Exposure Category C.

Document Basic wind speed Design wind pressure (psf)
h
(mph) Zone 1 Zone 2 Zone 3
(Field) (Perimeter) (Corner)
(wﬁm;j;) v=120 43 72 108
ASCE 7-05
(without SF) v= 120 38 63 95
ASCE 7-10
Strength design Vur =150 59 9 148
ASCE 7-10
ASD (without SF) Vaso = 116 35 39 89
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Closing thoughts...

Be cautious when you see a wind speed
warrantee specified

Remember the fundamentals

Design wind loads (ASCE 7) are required to be
shown on Construction Documents

Use www.RoofWindDesigner.com

FM or UL wind-uplift resistance ratings

Asphalt shingles (only) are designed using wind
speed and wind resistance classification

¢ Tile: Consult tile manufacturer

Additional references

Professional Roofing, March 2007

-

Understanding wind-resistant design

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

by Mark S. Graham
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Additional references

The NRCA Roofing Manual: Membrane Roof Systems-2015 (July 2016 Update)

endix A1=Wind Uplift

L R Y e —r——————

Mark S. Graham

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

m N R C A Rosemont, lllinois 60018-5607

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

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