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Mark	S.	Graham 	 	 	Ma+	Dupuis,	Ph.D.,	PE	
Vice	President,	Technical	Services 	 	Principle		
Na5onal	Roofing	Contractors	Associa5on 	Structural	Research,	Inc.	
Rosemont,	Illinois 	 	 	Middleton,	Wisconsin 

Interna8onal	Roofing	Expo	
March	2,	2017	
Las	Vegas,	NV	

Topics	
•  CommiHee	members	and	staff	
•  New	publica5ons	
•  Some	issues	
•  Concrete	roof	deck	moisture	
research	(MaH	Dupuis)	

•  Steel	roof	decks	and	wind	upliQ	
•  Ques5ons…	and	other	topics	
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Technical	Services	sec8on	staff	
Mark	S.	Graham 	Vice	President,	Technical	Services	
Maciek	Rupar 	Director,	Technical	Services	
Jason	Wilen,	AIA 	Director,	Technical	Services	

Nick	Gallagher 	Project	Manager,	Technical	Services	

Iryna	Skinner										Administra5ve	Assistant,	Technical	Services						

NRCA	Technical	Opera8ons	Commi+ee	

Rod	Petrick	 	Ridgeworth	Roofing	Co.,	Inc.,	Frankfort,	IL	
Sco+	Baxter 	Na5ons	Roof	of	Oregon,	LLC.,	Portland,	OR	
Jack	Moore,	Jr. 	West	Roofing	Systems,	Inc.,	LaGrange,	OH	

Gary	Register 	J.	Register	Co.,	Inc.,	Jacksonville,	FL	
Dennis	Runyan 	Dryspace,	Cedar	Rapids,	IA	
Stephen	Teal 	Flynn	Group	of	Companies,	Rockyview,	AB	

Dave	Tilsen	 	Tilsen	Roofing	Co.,	Madison,	WI	
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Other	technical	commi+ees	and	task	forces	
•  Manual	Update	CommiHee	
•  Manufacturers	Spec	Review	Task	Force	
•  QA/QC	Guidelines	Task	Force	
•  Repair	Manual	Task	Force	
•  Vegeta5ve	Roof	Manual	Task	Force	

The	NRCA	Roofing	Manual:	
Steep-slope	Roof	Systems-2017	



NRCA Technical Operations Committee: Technical Programs and Issues 

March 1-3, 2017 2017 International Roofing Expo 

4 

Professional	Roofing	
February	2017	
www.professionalroofing.net	

The	NRCA	Roofing	Manual	-	2017	
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Manual	online	
www.nrca.net	

		

• Available	to	all	NRCA	
member	registered	users	
(mul5ple	users	per	
member	company)	

• “Members	only”	sec5on,	
click	on	“My	account”,	
the	“Electronic	file”	

• View,	download	and	print	

NRCA	App	

		
• NRCA	App	available	on	the	
Apple	Store	and	Google	Play	
Store	for	tablets	

•  iPhone	App	also	available	
• Register	within	App	as	being	
an	NRCA	member	

• The	NRCA	Roofing	Manual	is	
viewable	to	NRCA	members	

• Favorite	and	send	pages	
features	
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Guidelines	for	Air	Retarders	
in	Roof	Assemblies	
•  Ch.	1:	IECC	and	ASHRAE	
•  Ch.	2:	Industry	research	
•  Ch.	3:	Recommenda5ons	

Some	key	points…	
•  Building	and	roof	system	designers	are	
responsible	for	proper	design….	

•  Construc5on	Documents	should	clearly	
denote	loca5ons,	materials,	applica5on	
methods	and	details	

•  NRCA	considers	a	con5nuous,	air-
impermeable	roof	membrane	to	func5on	
as	an	air	retarder	
–  Built-up	roof	system	
–  Polymer-modified	bitumen	roof	system	
–  Single-ply	membrane	roof	system	
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Polyisocyanurate	insula8on	
Knit	line,	thickness	and	dimensional	stability	concerns	

		

		

Professional	Roofing	
February	2016	
www.professionalroofing.net	
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Knit	lines	

Knit	lines	--	con8nued	
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Photo	from	manufacturer’s	product	literature	

Thickness	and	knit	lines	

As delivered by manufacturer. 
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Knit	lines	--	con8nued	

After conditioning: 158 ± 4 F and 97 ± 3% RH for 7 days  

Knit	lines	--	con8nued	

Knit line and V-groove close-up (after conditioning) 
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“NRCA	recommends	the	use	of	a	suitable	cover	
board	layer	over	polyisocyanurate	insula5on	
before	the	installa5on	of	roof	membrane.”	

-The NRCA Roofing Manual: Membrane Roof Systems-2015 

Addi8onal	interim	recommenda8ons	
Polyiso.	knit	line,	thickness	and	dimensional	stability	concerns	

•  Measure	polyiso.	thickness	upon	delivery	
•  Look	for	knit	lines	and	board	unevenness	
•  Contact	manufacturer	and	NRCA	if	you	see	
any	issues	
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Concrete Roof Decks and Moisture	
	

Matt Dupuis PhD PE 
Structural Research, Inc. 

Middleton, Wisconsin 

		

Topics	

•  Problem	Statement(s)	
•  Research	Sponsors	
•  Research	Goals	
•  Research	Plan	
•  Research	Progress	
•  Recommenda5ons		
•  Ques5ons	
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Problem	Statements	

•  The	roofing	industry	has	seen	a	drama5c	increase	in	
moisture	related	failures	from	roofing	over	
concrete	roof	decks,	both	new	construc5on	and	
reroofs.	
–  The	compressed	schedules	in	new	construc5on	have	
seen	General	Contractors	direct	the	installa5on	over	
green	concrete,	only	days	old.			

•  The	roofing	industry	has	liHle	to	no	guidance	on	the	
acceptance	of	the	concrete	substrate	as	suitable	to	
begin	installing	a	roof	system.	
–  The	guidance	that	does	exist	for	indirect	tes5ng	of	roof	
decks	is	typically	legacy	specifica5on	language	tracing	
its	origin	to	WWII	

Research	Sponsors	
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Research	Goals	

•  Primary	Goal	
– Determine	what	moisture	level	in	concrete	
decks	is	appropriate	for	roofing	opera5ons		
• New	construc5on	and	reroof	

•  Secondary	Goals	
–  Study	instrumenta5on	capabili5es	for	speed	
and	accuracy	in	the	determina5on	of	moisture	
levels	in	concrete	roof	decks	

–  Study	impact	of	weather	and	the	phenomena	
of	“reweing”	on	moisture	levels	in	concrete	
roof	decks	

Research	Plan	

•  4	Phases	of	the	study	
•  Began	prepara5on	and	planning	Spring	
2016	

•  Concrete	pours	occurred	July	11,	2016	
•  Study	is	ongoing	

– New	informa5on	learned	reshapes	hypotheses	
and	direc5on	of	research		
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Research	Progress	

•  Phase	1	Full	scale	concrete	weathering	
farm	and	lab	samples	
–  Received	20.43	inches	of	rain	during	the	16	
week	period	

–  Tramex	CMEX	II	-	Concrete	Moisture	Meter	
used	
• No	discernable	difference	between	inside,	outside,	
normal	weight,	light	weight	

• Only	was	an	indicator	of	recent	rain			

Research	Progress	
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3.2 
5.1 

Surface is Dry 

Moisture is down 
here! 
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Research	Progress	

•  Phase	1	
–  Use	of	F-2170	probes	
–  Wagner	Meters	in	Rogue	River,	Oregon		provided	
hundreds	of	probes	and	accessories	for	this	study.		
•  Calibrated	before	use	
•  Readings	typically	taken	1,2,3,6,	and	24	hours	aQer	
placement	weekly	

–  Pans	
–  Slabs	
–  Replicates		
–  Exterior	pans	brought	in	lab	and	probe	again	

•  Thousands	of	readings	with	confounding	variables	
•  Promising	data	need	more	5me	to	study				

Research	Progress	
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Research	Progress	
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F-2170	Inserted	into	Normal	Weight	Concrete	(15	days	aQer	pour)	

Research	Progress	

•  Phase	2	Hygrothermal	characteriza5on	of	
concrete	
–  E96	Vapor	Permeability	
–  C1794	Water	Absorp5on	Coefficient		
–  C1498	Hygroscopic	Isotherm	
–  C1699	Moisture	Reten5on	
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Research	Progress	

•  Phase	2	Hygrothermal	characteriza5on	of	
concrete	

		 ASTM	E96	calculated	Perm·in	
Light	Weight	Structural	

Concrete		
Normal	Weight	

Concrete	
Age	 Wet	Cup	 Dry	Cup	 Wet	Cup	 Dry	Cup	

28	Day	 1.48	 0.78	 3.42	 1.05	
60	Day	 1.45	 0.47	 2.03	 1.13	

Research	Progress	

•  Phase	3	Hygrothermal	modeling	
– WUFI	5.3	Pro	Hygrothermal	program	u5lized	

•  Consul5ng	with	justSmartSolu5ons	the	U.S.	
partner	of	the	German	soQware	vendor	

•  The	data	output	from	the	modeling	has	
been	validated	with	Phase	1	data	

•  Let	us	look	at	some	of	the	thing	we	can	
opine	from	just	the	simple	graphs!					
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Normal	Weight	Concrete	–	Lab	Dry	Down	
	(4	Months)	

Top	1	inch	of	slab	

Normal	Weight	Concrete	–	Outdoor	Dry	Down		
(4	Months)	

Top	1	inch	of	slab	
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Total	Water	Content	per	Ft2	of	slab		
Regular	Weight	Concrete	Chicago,	IL	(4	Mo.)	

Total	Water	Content	per	Ft2	of	slab		
Regular	Weight	Concrete	Phoenix,	AZ		

(4	Mo.)	
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Total	Water	Content	per	Ft2	of	slab		
Regular	Weight	Concrete	Edmonton,	CAN	

(4	Mo.)	

Recommenda8ons	

•  Preliminary	findings	of	concrete	research	program	point	
to	a	dis5nct	issue	with	slabs	in	northern	and	humid	
climates.		

•  Work	on	hygrothermal	simula5ons	and	their	valida5on	
is	ongoing.		

•  But	given	the	currently	available	research	data	and	
observa5ons	from	it,	this	researcher	is	recommending	
that:	
–  Unless	the	Designer	of	Record	approves	in	wri8ng	
otherwise,	a	vapor	retarder	of	less	than	0.01	perm	is	
necessary	over	new	concrete	roof	decks.		

•  The	impact	of	reweing	on	exis5ng	concrete	decks	
(reroof)	and	moisture	laden	roof	systems	is	being	
determined.		
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Thank	You	
	

Contact	Info:		
mdupuis@sri-engineering.com 		

Professional	Roofing	
March	2017	
www.professionalroofing.net	
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Steel	roof	deck	design	

•  SDI	Design	Manual	
•  AISI	S100,	“Specifica5ons	for	the	Design	of	
Cold-formed	Steel	structural	Members”	

•  ANSI/SDI	RD1.0-2006,	“Standard	for	Steel	
Roof	Deck”		

•  ANSI/SDI	RD-2010,	“Standard	for	Steel	Roof	
Deck”	

•  SDI	Roof	Deck	Design	Manual,	First	Edi7on	
(Nov.	2012)	

Steel	roof	deck	design	
Wind	upliQ	resistance	

•  Minimum	30	psf	upliQ	(uniform	loading)	
•  Minimum	45	psf	upliQ	(uniform	loading)	
at	roof	overhangs	
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SDI	bulle8n	
2009	

•  Decks	designed	for	
joist	spacing	between	
5’	and	6’	8”	o.c.	

•  Deck	designed	for	
uniform	loading	

•  Seam-fastened	single-
ply	membranes	are	a	
concern	

Membrane seams across deck flutes 
 

SDI:  3.8 X moment (deck); 2 X load (joists) 
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Membrane seams in deck flute direction 

SDI: 12 X bending moment and shear (deck)  

SDI	bulle8n	--	Conclusion	

“…SDI	does	not	recommend	the	use	of	roofing	
membranes	aHached	to	the	steel	deck	using	line	
paHerns	with	large	spacing	unless	a	structural	

engineer	has	reviewed	the	adequacy	of	the	steel	deck	
and	the	structural	supports	to	resist	to	wind	upliQ	

loads	transmiHed	along	the	lines	of	aHachment.	Those	
lines	of	aHachment	shall	only	be	perpendicular	to	the	

flutes	of	the	deck.”	
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FM	1-29	has	been	updated	
dwww.fmglobaldatasheets.com	

Revised/now	criteria:	
•  Steel	roof	decks:	

•  Uniformly-distributed	
loading	

•  Concentrated	loading	
•  Lightweight	structural	
concrete	
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NRCA’s	recommenda8ons	
Uniformly-loaded	vs.	non-uniform,	linear	paHern	loaded	steel	roof	decks	

New	construc5on:	
•  Structural	engineer	awareness	of	roof	system	
design	
– Note	load	paHern	and	steel’s	yield	strength	on	
structural	drawings	and	shop	drawings	

•  Roof	system	designer	awareness	of	steel	roof	
deck	design	

NRCA’s	recommenda8ons	–	cont.	
	Uniformly-loaded	vs.	non-uniform,	linear	paHern	loaded	steel	roof	decks	

Reroofing:	
•  Realize	steel	roof	decks	are	not	likely	designed	
to	current	SDI,	FM	Global	and	FM	Approvals’	
standards	

•  If	steel	deck	design	cannot	be	verified:	
– Use	narrow	fastener	row/seam	spacing		
				(rows/seams	≤	joist	spacing)	
– Use	a	uniform	upliQ	loading	roof	system	
				(BUR,	MB,	adhered	single	ply)	
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Fastener	pull-out	tests…	

There	is	li:le	correla7on	between	fastener	
pull-out	resistance	and	a	steel	roof	deck’s	
yield	strength	and	upliA	(bending)	strength			

		
Although	roofing	contractors	some7mes	are	given	
the	responsibility	of	inspec7ng	and	accep7ng	steel	

roof	decks	to	receive	a	new	roof	system,	
determining	a	roof	deck’s	design	adequacy	is	

beyond	the	exper7se	of	most	roofing	contractors.			
	

This	determina7on	is	best	made	during	a	project’s	
design	phase.		
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Closing	thoughts….	

Some	numbers…	

•  Average	life	of	a	commercial	roof:	17.4	years	
•  IRS	allowable	roof	deprecia5on:	39.5	years	
	

	We	need	to	be	manufacturing,	designing,	
installing	and	maintaining	well	beyond	“average”	
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Some	(more)	numbers…	

•  UL	cer5fied	roofing	products:	65,000+	
•  FM	Approvals	approved	assemblies:	931,500+	
	

	

Mark	S.	Graham	
Vice	President,	Technical	Services	
Na5onal	Roofing	Contractors	Associa5on	
10255	West	Higgins	Road,	600	
Rosemont,	Illinois		60018-5607	
	
(847)	299-9070	
mgraham@nrca.net	
www.nrca.net	
	
TwiHer: 	@MarkGrahamNRCA	
Personal	website:		www.MarkGrahamNRCA.com	


