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About	NRCA	
•  Not-for-profit	trade	associaJon	founded	in	1886	
•  Rosemont,	IL	and	Washington	,	DC	
•  More	than	3,500	members:	

–  Roofing	contractors	and	affiliate	members	
– All	50	states	and	53	counJes	
–  97	local,	state	and	regional	affiliates	organizaJons	
–  Less	than	$1	M	to	large	companies	
–  Both	residenJal	and	commercial	work	
– One-third	in	business	for	more	than	50	years	

•  InformaJon,	educaJon,	technology	and	advocacy	
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About	me	
•  Grew	up	in	a	three-generaJon	family	
construcJon	business	

•  Degree	in	Architectural	Engineering	
•  Roof	contracJng	business	
•  ConsulJng	engineer	
•  NRCA…for	the	last	24	years	
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All	of	these	are	problems	relaJng	to	moisture	
in	concrete	roof	decks…	



Lessons	learned	from	roofing	installa1ons	 February	21,	2017	

5	
Roofing:	Immersion	
AIA	Dallas,	BEC	Dallas	and	CSI	Dallas	

Concrete	mix	design	
•  Aggregate:	

– Large	aggregate	
– Fine	(small)	aggregate	

•  Portland	cement	
•  Water	
•  Admixtures:	

– Fly	ash	
– Air	entrainment	
– Curing	compounds	
– Etc.	

Concrete	Aggregates	
60-80%	of	Concrete	Mix	Design	

•  Normal-weight	aggregates	(stone):	
– Dense	
– Absorb	about	2%	by	weight	

•  Light-weight	aggregates	(expanded	shale):	
– Porous	
– Absorbs	from	5	-	25%	by	weight	

Lightweight structural concrete 
inherently contains more moisture 



Lessons	learned	from	roofing	installa1ons	 February	21,	2017	

6	
Roofing:	Immersion	
AIA	Dallas,	BEC	Dallas	and	CSI	Dallas	

When	is	it	OK	to	roof?	
Historical	guidelines	

•  Acer	28	days	
•  ApplicaJon	of	hot	bitumen	
•  PlasJc	film	test	

– ASTM	D4263,	“Standard	Test	Method	for	
IndicaJng	Moisture	in	Concrete	by	the	PlasJc	
Sheet	Method”	

These are not appropriate for  
current generations of concrete mixes  

Concrete	Floors	and	Moisture,	2nd	Edi1on	
Howard	M.	Kanare,	CTL	Group	

•  Normal	weight	structural	concrete	
– Less	than	90	days	

•  Lightweight	structural	concrete	
– Almost	6	months		

75% internal RH can be achieved: 

These	values	are	based	upon	“protected”	
concrete,	without	re-weCng		
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NRCA	Industry	Issue	Update,	August	2013		

		

Polyisocyanurate	insulaKon	
Knit	line,	thickness	and	dimensional	stability	concerns	
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Professional	Roofing,	
February	2016	
www.ProfessionalRoofing.net	

Knit	lines	
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Knit	lines	--	conKnued	

Photo	from	manufacturer’s	product	literature	
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Thickness	and	knit	lines	

As	delivered	by	manufacturer.	

Knit	lines	--	conKnued	

Acer	condiJoning:	158	±	4	F	and	97	±	3%	RH	for	7	days		
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Knit	lines	--	conKnued	

Knit	line	and	V-groove	close-up	(acer	condiJoning)	

		

“NRCA	recommends	the	use	of	a	suitable	cover	
board	layer	over	polyisocyanurate	insulaJon	
before	the	installaJon	of	roof	membrane.”	

-The	NRCA	Roofing	Manual:	Membrane	Roof	Systems-2015	
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AddiKonal	interim	recommendaKons	
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	

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

•  SDI	Design	Manual	
•  AISI	S100,	“SpecificaJons	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	Edi1on	
(Nov.	2012)	

Steel	roof	deck	design	
Wind	uplic	resistance	

•  Minimum	30	psf	uplic	(uniform	loading)	
•  Minimum	45	psf	uplic	(uniform	loading)	
at	roof	overhangs	
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SDI	bulleKn	
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	

27	

Membrane	seams	across	deck	flutes	
	

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

SDI:	12	X	bending	moment	and	shear	(deck)		

SDI	bulleKn	--	Conclusion	

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

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

loads	transmimed	along	the	lines	of	amachment.	Those	
lines	of	amachment	shall	only	be	perpendicular	to	the	

flutes	of	the	deck.”	

30	
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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	recommendaKons	
Uniformly-loaded	vs.	non-uniform,	linear	pamern	loaded	steel	roof	decks	

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

•  Roof	system	designer	awareness	of	steel	roof	
deck	design	

NRCA’s	recommendaKons	–	cont.	
	Uniformly-loaded	vs.	non-uniform,	linear	pamern	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	uplic	loading	roof	system	
				(BUR,	MB,	adhered	single	ply)	
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Fastener	pull-out	tests…	

There	is	liIle	correla1on	between	fastener	
pull-out	resistance	and	a	steel	roof	deck’s	
yield	strength	and	upliM	(bending)	strength			

		
Although	roofing	contractors	some1mes	are	given	
the	responsibility	of	inspec1ng	and	accep1ng	steel	

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

beyond	the	exper1se	of	most	roofing	contractors.			
	

This	determina1on	is	best	made	during	a	project’s	
design	phase.		
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Some	numbers…	

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

	We	need	to	be	designing	well	beyond	“average”…	

Some	(more)	numbers…	

•  UL	cerJfied	roofing	products:	65,000+	
•  FM	Approvals	approved	assemblies:	931,500+	
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The	NRCA	Roofing	Manual	-	2017	

Manual	online	
www.nrca.net	

		

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

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

• View,	download	and	print	
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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	

www.nrca.net/aec	
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Ques1ons…	and	other	topics	

		

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


