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Updated Manual

* Architectural Metal Flashing,
Condensation and Air-Leakage
Control, and Reroofing—2014:

— Expanded metal flashing section
» 137 figures

, ¢ 59 details
The NRCA Roofing Manual: . .
Arcipecurel Motal Flshing, — Added air leakage control section
Pent ol — Reroofing reformatted
2014 + The NRCA Roofing Manual:

— 2011: Membrane Roof Systems
— 2012: Metal Panels and SPF Roof
Systems
— 2013: Steep-slope Roof Systems
— 2014: Architectural Metal Flashing,
mNRCA Condensation and Air-Leakage
Control, and Reroofing

New LEED Guide

National Roofing Contractors Association

A Roofing Contractor’s
. Guide to LEED:

\?\ooﬁng Contractor’s GUide . Based upon LEED 2009

to

(Version 3)
* Roofing-specific
guidelines

An additional publication
based upon the new LEED
v4 will be available later in
WiNReA mid-2014.

February 27, 2014



NRCA Technical Operations Committee:
Technical Programs and Issues

oooooooo

“A

"R
ﬁ#A\
CERTA

Established by MRCA in 1986

Joint agreement with NRCA beginning in 2003
1,600+ trainers

21,000+ applicators

Substantially improved fire safety record

: ¥ NrcA

NRCA ANSI/SPRI ES-1 certifications

* In response to manufacturers’
development of ANSI/SPRI ES-1 and code
requirements

* NRCA has been testing since 1999
* Two certifications:

— Intertek Testing Services, N.A.
— Underwriters Laboratories, Inc. (UL)

* 181 companies participating
* Open to all NRCA members

. ¥ NrcA

February 27, 2014
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Roof Wind Designer

www.roofwinddesigner.com

Developed jointly by NRCA, MRCA and NERCA
No cost to users

Determine building-specific wind loads:
— ASCE 7-05
— ASCE 7-10

Determine required wind resistances
14,827 projects

/\
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EnergyWise

energywise.nrca.net

* Developed by NRCA in cooperation with the
Roofing Industry Alliance for Progress
* Determine R-value requirements:
— IECC 2006 and 2012
— 1gCC 2012
— ASHRAE 90.1-99, -04, -07, -10 and -13
— ASHRAE 189.1-09
* Calculates heating/cooling costs
 Verifies proper vapor retarder placement

* 7,457 projects

ANY i NRCA
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NRCA online library

http://www.nrca.net/rp/technical/search/default.aspx

* Search by author, publisher, title or keyword

* NRCA-owned and non-copyright documents
are downloadable

* 9,966 documents accessible

AN FFiNRCA

Requests for technical assistance

1-800-323-9545 or www.nrca.net/contact.aspx

Access to Technical Services section staff

Used by NRCA members, building owners,
A/E/Cs, code officials, media, etc.

Questions range from simple to complex

3,000+ calls per year

ANY i NRCA
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Water Based Adhesive Study

1. Determine basic dry down properties
with temperatures and humidity ranges
seen in the field.

2. Study the effects of moisture on the
cured products.

3. Evaluate peel strengths.

AN i Nrea
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Water Based Bonding Adhesives
Properties

Low VOC

Low odor

Easy to apply

Get more coverage

reorie- FYi NRCA

But there are some drawbacks...

* Application temperature has to be 40° F and
rising

 Storage, shipping and handling must be done
within specified temperature ranges, generally
50° F to 95° F range, although some
manufactures have slight variations to this

* Longer drying time is needed than with
solvent based bonding adhesives (such as
neoprene based material)

FYi NRCA
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Drawbacks continue...

* The material cannot be allowed to freeze
in the pail awaiting use or in shipping and
storage

* Some water based bonding adhesives
will revert in the presence of high heat
and humidity

* The material has a shelf life

Ay FFi Nrea

TOC research found that.......

* No data exists in the public domain on basic
dry down properties of water based bonding
adhesives in a neat condition

* No public data exist on water soak properties
of water based bonding adhesives

* No public data exist on time-to-dry for a
membrane/insulation assembly

* No public data exists on time to reversion or
“re-wetting” if high humidity exists in the roof
assembly
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Testing Methodology

* Obtain 3 -5 gallon pails of 2013 material from
different sources around the country.

* Each pail to have a different date of manufacture
* Each pail to be unopened prior to reaching the SRI Lab.

* Tests will be run on material from each pail for dry
down time in neat condition at different temperatures
and humidity's

* Water soak test will be run at 73° F and 90° F to check
weight gain

* Reversion tests will be run at different temperatures
and humidity's

/\
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Water Based Bonding Adhesives selected for
test consideration

* Carlisle Aqua Base 120

* Firestone Water Based Bonding Adhesive P
« GAFWB 181

* JM water based PVC adhesive

e JM water based TPO adhesive

* JM water based EPDM adhesive

e Sarnafil —Sarnacol 2121

™\

FYi NRCA
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Water Based Bonding Adhesives selected for
test consideration

* Carlisle Aqua Base 120
e Firestone Water Based Bonding Adhesive P
 GAF WB 181

e Sarnafil — Sarnacol 2121

/™\
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Test Results to Date

* Time to dry down in neat condition
* Water gain during immersion

/\
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First check pail-to-pail and product-to-product
for similar behavior on dry down

1. Pail-to-Pail was found to be consistent for
all products

2. All products behave asymptotically as they
lose water and volatiles during dry down

3. Thisis as it should be....

/\
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Assembled & Tested @ 73°F - 50% RH

100
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Assembled & Tested @ 73°F - 50% RH
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— 24 and 4 hour graphs

Carlisle Aqua Base 120

* 24 and 4 hour graphs

Firestone Water Based Bonding Adhesive P
* 24 and 4 hour graphs

GAF WB 181

* 24 and 4 hour graphs

 All Products plotted together
/N
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Sarnafil — Sarnacol 2121
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Sarnafil - Sarnacol 2121 Bonding Adhesive
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Sarnafil - Sarnacol 2121 Bonding Adhesive
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Carlisle - Aqua Base 120 Bonding Adhesive
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Firestone Water Based Bonding Adhesive P

Firestone - Water Based Bonding Adhesive P
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Firestone - Water Based Bonding Adhesive P
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GAF - EverGuard WB 181 Bonding Adhesive
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All Products Plotted Together
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Carlisle - Sarnafil - GAF - Firestone
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NRCA Technical Operations Committee:
Technical Programs and Issues

Mark S. Graham

Associate Executive Director, Technical Services
National Roofing Contractors Association

Rosemont, IL
/\: ¥ NrcA
Topics
» Steel roof deck concerns
* Lightweight structural concrete roof decks
* Asphalt
—IARC
— EVT and FP testing
e 2012 IECC
— Increasing R-values
— Payback?
AN i Nrea
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Steel roof decks

We now know the rationale for FM Approval’s
2013 classification changes

AN FFiNRCA

SDI bulletin

o e B * Decks designed for

ATTACHMENTOFROOFINGMEMBRANESTOSTEELjECK JOISt SpaCIng between

. 5 and 6’ 8” o.c.

* Deck designed for
uniform loading

systems and design methods.

deck
with 114° (38 ) flutes,with the structursl supports ussaly spaced between 50 (152 m) and 6-8°
203m.

of screwed, naied. be computed

* Seam-fastened single-
: ply membranes are a
T o concern

50
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Membrane seams across deck flutes

SDI: 3.8 X moment (deck); 2 X load (joists)

Membrane seams in deck flute direction

SDI: 12 X bending md"’ment and shear (deck)

26
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SDI bulletin -- Conclusion

“...SDI does not recommend the use of roofing
membranes attached to the steel deck using line
patterns with large spacing unless a structural
engineer has reviewed the adequacy of the steel deck
and the structural supports to resist to wind uplift
loads transmitted along the lines of attachment. Those
lines of attachment shall only be perpendicular to the
flutes of the deck.”

AN FFiNRCA

NRCA interim recommendations

* Beware of the situation
* NRCA is investigating further...

AN FFiNRCA
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Moisture-related concerns with lightweight
structural concrete roof decks

¥ Nrca

NRCA Industry Issue Update, August 2013

/\
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Poicot
'm INDUSTRY ISSUE UPDATE

G\ 3] NRCA Mesmbes Be

R

&
S

Moisture in Lightweight Structural Concrete Roof Decks

Concrete Moisture Presents Challenges for Roofing Coniractors

NR(A&
. . h
ol cometog? And why . ok s pplie vt 2 ot s ch e waer e sl it el o
\
ot ekig?
compot ol decks where 2 o e i s
CONCRETE BASKCS [ p—

y Lweigh
‘aructural concrse and lghtweight sructural concee s the arpe tener orrasion.

+ Mess and isener oo Excesive mostare an contrbute

¢ corrsion, including -

zrepaie ype. N

L which

¥ NrcA
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Conclusions

* Concrete roof decks — normal weight and
light-weight structural — present challenging
moisture-related considerations.

* Further complicated by the use of admixtures
and method of finishing.

* NRCA does not support the 28-day drying
period or the plastic sheet test

FYi NRCA

Conclusions - continued

* Roofing contractors can only visually assess
the dryness of the concrete’s top surface

* Roofing contractors cannot readily assess any
remaining free moisture within concrete or its
likely release

Roofing contractors are not privy to and may
not be knowledgeable about the information
necessary to make “...when to roof...” decisions

FYi NRCA
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Asphalt

s ¥ NrcA

M

Asphalt

BITUMENS AND BITUMEN EMISSIONS,
AND SOME N- AND S-HETEROCYCLIC
CYCLICAROMATIC
YDROCARBONS
| VOLUME 103

IARC MONOGRAPHS
P ON THE EVALUATION

IOF CARCINOGENIC RISKS
TO HUMANS

IARC Monograph — 103:

* Group 2A —Probably
carcinogenic to humans

* Pgs. 160 — 165 specific to
“Roofing workers
exposed to bitumens”

No new regulation (yet)

% ¥ NrcA

February 27, 2014
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Some terminology...

Flash point (FP): the lowest temperature at which
asphalt vapors above a volatile combustible
substance can ignite in air when exposed to an
ignition source; tested using ASTM D92.

Equiviscous temperature (EVT): the temperature at
which asphalt attains proper viscosity (flow rate) for
built-up membrane application; tested using ASTM
D4402 — 125 cP (mop application) and 75 cP
(mechanical spreader application).

Ay FFi Nrea

Some more terminology...

EVT application range: the recommended bitumen
application range. The range is approximately 25 F
above or below the EVT, thus giving a range of
approximately 50 F. The EVT is measured in the
mop cart pr mechanical spreader just prior to
application of bitumen to the substrate.

AN i Nrea

February 27, 2014
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NRCA recommends...

“...NRCA recommends designers specify asphalt
with a sufficiently high enough FP temperature
top provide a minimum 125-degree differential
between an asphalt’s EVT and FP temperature

to allow for proper application of built-up
membranes.”

- B NRCA
NRCA asphalt testing -- 1989
* 26 asphalt samples
* EVTs:
—Type Il (mop) 375—-450F
—Type Ill (spreader) ~ 400-500 F
—Type IV (mop) 395-475F
—Type IV (spreader) ~ 425-505F
* FPs:
—Not reported
/\ B NRCA

February 27, 2014
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NRCA asphalt testing -- 2000
19 asphalt lots sampled

* EVTs:
—Type Il (mop) 390-440F
—Type Il (spreader) 415 -470 F
* FPs: 585 — 640 F

ASTM D312 compliance:
— 10 of 19 did not comply

reorie- ¥ NrcA
NRCA asphalt testing — 2014 (to date)
* 14 asphalt lots (7 suppliers) sampled
e EVTs:
—Type lll (mop) 424 — 462 F
—Type lll (spreader) 452 — 486 F
—Type IV (mop) 455-482 F
—Type IV (spreader) 480 —-506 F
* FPs: 615 —-660 F
e 10 of 14 do not comply with ASTM D312’s
_~_ Physical property requirements
¥ NrcA
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Proposed revision to ASTM D312

* Maximum heating temp.: 550 F (575 F min. FP)
* Maximum EVTs:

—Type lll (mop) 430 F
—Type lll (spreader) 455 F
—Type IV (mop) 470 F

—Type IV (spreader) 485 F
 Lot-specific package labeling of EVT

reorie- ¥ NrcA

NRCA’s interim recommendations

e Consult manufacturers’ installation
requirements and MSDS.

* Carefully select asphalt

* Beware of actual FPs; max. heating
temp. should be FP-25F

e Beware of actual EVTs
* Make field crews aware

¥ NrcA
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International Energy Conservation Code,
2012 Edition

AN } FFiNRCA

International Energy Conservation Code,
2012 Edition (IECC 2012)

<N ) i NRCA

February 27, 2014
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Federal Register, May 17, 2012

6/ Th

Foderal Register

Key points:

US DOE has determined IECC
2012 will achieve greater
energy efficiency in low-rise
residential buildings than IECC
2009

States must certify by May 17,
2014 their energy code meets
or exceeds the levels of IECC
2012

This triggers most states to

update their state energy code

71

February 27, 2014
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Roofing-related changes

International Energy Conservation Code, 2012 Edition

* R-value increases
* Mandatory roof reflectivity requirements in

Climate Zones 1-3

Climate Zones 4-8

72

* Mandatory air barrier requirements in

F7i NrcA

36



NRCA Technical Operations Committee: February 27, 2014
Technical Programs and Issues

Climate zones
IECC 2012, Section C301 and Sec. R301—Climate Zones

N

4
N
Marine (C)

Moist (A)

A4

N
SRS

Warm-Humid
Below White Line

All of Alaska in Zone 7
except for the following
Boroughs in Zone 8:

Bethel Northwest Arctic

Dellingham Southeast Fairbanks 5

Fairbanks N. Star ~ Wade Hampton Zone 1 includes

Nome ‘Yukon-Koyukuk Hawaii, Guam,

North Slope Puert 1

o Rico,
and the Virgin Islands

73

Roofing-specific adaptation of Table R402.1

International Energy Conservation Code, 2012 Edition

Insulation and Fenestration Requirements by Component?
Climate zone Ceiling R-value
1 30
2
38
3
4
5
6 49
7
8
2 R-values are minimums. ...
[Other footnotes omitted for clarity]

<N ; Ffi Nrea
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Roofing-specific adaptation of Table C402.2

International Energy Conservation Code, 2012 Edition

Opaque Thermal Envelope Assembly Requirements
. Roof assembly configuration
Climate : X . : :
zone Insulation entirely Metal buildings (with Attic and other
above deck R-5 thermal blocks)
1
2 R-20ci
3 R-19 + R-11 LS R-38
4
R-25ci
5
6 R-30ci R-25 + R-11 LS
7 R-49
s R-35ci R-30 + R-11 LS
ci = Continuous insulation
LS = Liner system (a continuous membrane installed below the purlins and uninterrupted by framing members;
uncompressed, faced insulation rests on top of the membrane between the purlins)

75
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2012 Edition

Status of states’ adoptions

76

International Energy Conservation Code,

F7i NrcA
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Status of states’ adoptions
Adoption of IECC 2012 before May 17, 2014

I';

/™\

foore: FYi NRCA

Status of states’ adoptions
Adoption of IECC 2012 after May 17, 2014 but before Jan. 1, 2015

A

N

foorie: B NrCA
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Status of states’ adoptions
Adoption of IECC 2012 anticipated before Jan. 1, 2015

’\i

)
Lo i e
So....

* Do increased R-values make sense?

* Is there a realistic payback?

...we’ve done some calculations
N\
ROOFI'f 1 80 m N RCA
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In a heating climate

10,000 sg. ft. building in Minneapolis, MN

R-10 to R-15
R-15 to R-20
R-20 to R-25
R-25 to R-30

68,995,466 Btu
38,033,780 Btu
21,876,909 Btu
15,415,978 Btu

R-value increase Annual Btu Payback time
savings

9.4 years
15.8 years
29.1 years
63.5 years

¥ Nrca
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R-10 to R-15
R-15 to R-20
R-20 to R-25
R-25 to R-30

In a cooling climate
10,000 sq. ft. building in Miami, FL

14,094,020 Btu
7,870,571 Btu
4,561,644 Btu
3,232,756 Btu

R-value increase Annual Btu Payback time
savings

15.0 years
30.7 years
49.3 years
106.7 years

F7i NrcA

February 27, 2014
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Questions?

AN ; FFiNRCA

F¥1 NRCA

National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, Illinois 60018-5607

(847) 299-9070
1-800-323-9545
www.nrca.net
nrca@nrca.net

A copy of this presentation is available at:
www.twitter.com/MarkGrahamNRCA
www.marksgraham.com

84
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Sponsored by NRCA
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