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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	

•  Addi4onal	resources	

Reference	documents	–	“the	acronyms”	
Wind	design	

American	Society	of	Civil	Engineers	(ASCE)	
•  ASCE	7,	“Minimum	Design	Loads	for	Buildings	and	
Other	Structures”		

Interna4onal	Code	Council	(ICC):	
•  Interna:onal	Building	Code	(IBC)	
FM	Global:	
•  Loss	Preven4on	Data	Sheet	1-28,	“Design	Wind	Loads”	
•  Loss	Preven4on	Data	Sheet	1-29,	“Roof	Deck	
Securement	and	Above-deck	Roof	Components”	
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Reference	documents	--	con/nued	
Wind	design	

FM	Approvals	(a	subsidiary	of	FM	Global)	
•  Approval	classifica4ons:	1-60,	1-90,	1-120,	etc.	
•  RoofNav	(www.roofnav.com)	
Underwriters	Laboratories	(UL):	
•  Fire	classifica4ons:	Class	A,	Class	B	and	Class	C	
•  Wind	classifica4ons:	Class	30,	Class	60,	Class	90	
•  Impact	(hail)	classifica4ons:	Class	I	to	IV	
•  Online	cer4fica4ons	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  
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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 Vult 

wind speed shall be determined from Figure 1609A, 1609B, or 1609C as applicable. 
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IBC	requirements	--	Summary	
•  BUR,	MB,	single	ply	(except	ballasted),	
metal	panels	and	edge	metal	
– Design	for	loads	(ASCE	7)	

•  Ballasted	single	ply	
– Design	using	ANSI/SPRI	RP-4	

•  Asphalt	shingles:	
– Design	using	wind	speed	

•  Tile:	
– Design	for	loads	(uplic	moment)	
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The	fundamental	concept	

		

Wind creates pressures/forces 
on building elements 

 

ASCE 7 

Fundamental	premise	

Wind	resistance	≥	Design	wind	load	
	
												FM	or	UL	ra4ng		≥		ASCE	7	
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Safety	factor	
A	factor	of	safety	is	intended	to	address	

possible	variances	in	load	determina4on	and	
normally	an4cipated	variances	in	materials,	
including	material	aging	and	deteriora4on,	

and	in	applica4on.	
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ASCE	7-10,	“Minimum	
Design	Loads	for	buildings	
and	Other	Structures”	

Fundamental	pressure	equa/on	
ASCE	7-10,	Equa4on	30.3-1	

qh		=		0.00256	(Kz)	(Kzt)	(Kd)	(V2) 		
		
	Where:	

						 							Kd 	=		wind	direc4onality	factor	
							 							Kz				=		velocity	pressure	exposure	coefficient	
							 							Kzt	 	=		topographic	factor	
							 							V		 	=		wind	speed	(mph)	
							 							qh	 	=		velocity	pressure	(psf)	
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ASCE	7-10	
Wind	loads	

•  Ch.	26:	Wind	loads:	General	Requirements	
•  Ch.	30:	Wind	loads	–	Components	&	Cladding	

–  Part	1:	Low-rise	buildings	(h	≤	60	c.)	
–  Part	2:	Low-rise	buildings	(h	≤	60	c.)	(Simplified)	
–  Part	3:	Buildings	with	h	>	60	c.	
–  Part	4:	Buildings	with	h	≤	160	c.	(Simplified)	
–  Part	5:	Open	buildings	
–  Part	6:	Building	apprutenances	and	roocop	
structures	and	equipment	

•  Ch.	31:	Wind	Tunnel	Procedure	

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	(Kzt)	
•  Risk	Category	(Occupancy	Category	II	most	common)	
•  Basic	wind	speed	(map)	
•  Exposure	Category	(Exposure	C	most	common)	
•  Effec4ve	wind	area	(assume	10	c2)		
• Wind	zones	(GCp)	
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Basic	wind	speed	
ASCE	7-10,	Occupancy	Category	II	Buildings	

		

Pressure	coefficients	(GCp)	

		

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

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

ASD	value	=	Strength	design	value	x	0.6	
•  ASCE	7-05	and	previous	edi4ons	were	based	
upon	the	ASD	method	
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FM	Approvals’	classifica/ons	
www.roofnav.com	

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)*	
And	so	forth…	
*Includes	a	safety	factor	of	2.0		
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UL	upliV	classifica/ons	
www.ul.com,	Resources:	Online	Cer4fica4ons	Directory,		

Category	Code:	TGKX	and	TGIK		
Class	15: 	15	psf	(nominal)*	
Class	30: 	30	psf	(nominal)*	
Class	60: 	60	psf	(nominal)*	
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	
	
												

≥	23.1	psf	FM	1-60	(30	psf)	
or	UL	Class	60	
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FM	Approvals’	RoofNav	
www.RoofNav.com	
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UL’s	online	cer/fica/ons	directory	
www.UL.com	
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Asphalt	shingles	
Interna:onal	Building	Code,	2015	Edi:on	

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	II	Buildings	
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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	c.	The	building	is	located	in	an	
area	that	is	categorized	as	Exposure	Category	C.	

		

Document	 Basic	wind	speed	
(mph)	

Design	wind	pressure	(psf)	

Zone	1	
(Field)	

Zone	2	
(Perimeter)	

Zone	3	
(Corner)	

FM	1-28	
(without	SF)	 v	=	120	 43	 72	 108	

ASCE	7-05	
(without	SF)	 v	=		120	 38	 63	 95	

ASCE	7-10	
Strength	design	 vULT	=	150	 59	 99	 148	

ASCE	7-10	
ASD	(without	SF)	 vASD	=	116	 35	 59	 89	
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Closing	thoughts…	

•  Be	cau4ous	when	you	see	a	wind	speed	
warrantee	specified	

•  Remember	the	fundamentals	
•  Design	wind	loads	(ASCE	7)	are	required	to	be	
shown	on	Construc4on	Documents	

•  Use	www.RoofWindDesigner.com	
•  FM	or	UL	wind-uplic	resistance	ra4ngs	
•  Asphalt	shingles	(only)	are	designed	using	wind	
speed	and	wind	resistance	classifica4on	

•  Tile:	Consult	4le	manufacturer	

Addi/onal	references	
Professional	Roofing,	March	2007	
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Addi/onal	references	
The	NRCA	Roofing	Manual:	Membrane	Roof	Systems-2015	(July	2016	Update)	

		

Mark	S.	Graham	
Vice	President,	Technical	Services	
Na4onal	Roofing	Contractors	Associa4on	
10255	West	Higgins	Road,	600	
Rosemont,	Illinois		60018-5607	
	
(847)	299-9070	
mgraham@nrca.net	
www.nrca.net	
	
Twiuer: 	@MarkGrahamNRCA	
Personal	website:		www.MarkGrahamNRCA.com	
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