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About NRCA

National trade association of roofing contractors
Founded in 1886

Based in Rosemont, IL (suburban Chicago)
3,500+ members, all 50 states and 53 countries

Member company volume varies from <$1 million to
$435 million

Residential and commercial contractors; more than
50% do both

More than 1/3 have been in business 25+ years
Many multi-generation family businesses
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About me

* Grew up in a family-run construction business
» Degree in architectural engineering

» Roofing contracting business

« Consulting engineering business

« Last 21 years with NRCA

* Industry involvement includes ASHRAE, ASTM, ICC,
NFPA, UL

* Personal web site: www.MarkGrahamNRCA.com
* Twitter: @MarkGrahamNRCA
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Topics
* FM, UL and ASTM classifications
* Energy code requirements
» Polyisocyanurate insulation
* Asphalt
» Roof decks
» Water-based bonding adhesives
* Wind design and wind warrantees
* Questions (other topics)
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FM classifications

FM Global is an insurance company, with a wholly-
owed subsidiary, FM Approvals, that is a code-approved
testing agency.

“FM 1-60A” classification:
* The “1” designates Class 1 (internal fire) construction

* The “-60” designates 30 psf allowable uplift in the
field of the roof

« “A” designates ASTM E108 external fire classification
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UL classifications

Fire classifications (UL 790/ASTM E108 external fire):
» Class A: “Severe” fire test exposure

» Class B: “Moderate” fire test exposure

» Class C: “Light” fire test exposure

What fire class is required? (IBC Sec. 1505):

TABLE 1505.1*"
MINIMUM ROOF COVERING CLASSIFICATION
FOR TYPES OF CONSTRUCTION

IA 1B IIA | IB | IITA | IIIB | IV VA | VB

B B B (& B (& B B ce
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UL classifications — cont.

Wind uplift classifications (UL 580, UL 1897)
» Class 30: 30 psf uplift (no safety factor)
» Class 60: 60 psf uplift (no safety factor)
» Class 90: 90 psf uplift (no safety factor)

Be careful no to confuse FM’s uplift classifications
with UL’s classifications
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Wind uplift — Steep-slope products

ASTM D3161/ASTM D7158 testing:
* Class A: 60 mph
* Class D: 90 mph
« Class F: 110 mph
* Class G: 120 mph
« Class H: 150 mph

Note these classification designations are reversed
from those used in fire testing...don’t get confused.
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Energy code requirements
Climate zones (IECC 2012, Sec. C301 & R301-Climate Zones)

4
N
Marine (C)

i Moist (A) —————

Warm-Humid
Below White Line

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

Bethel Northwest Arctic
Dellingham Southeast Fairbanks
Fairbanks N. Star  Wade Hampton
Nome. Yukon-Koyukuk
North Slope

Zone 1 includes
Hawaii, Guam,
Puerto Rico,
and the Virgin Islands
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Roofing-specific adaptation of Table 502.2(1)
International Energy Conservation Code, 2009 Edition (Commercial buildings)
Opaque Thermal Envelope Assembly Requirements
. Roof assembly configuration
Climate - - _— . .
zone Insulation entirely | Metal buildings (with Attic and
above deck R-5 thermal blocks) other
1 R-15ci R-19 R-30
2
3
R-13 + R-13
4 R-20ci
R-38
5
6
, R-13 + R-19
R-25ci
8 R-49
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)
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Roofing-specific adaptation of Table C402.2
International Energy Conservation Code, 2012 Edition (Commercial buildings)
Opaque Thermal Envelope Assembly Requirements
. Roof assembly configuration
Climate : - o . .
zone Insulation entirely | Metal buildings (with Attic and
above deck R-5 thermal blocks) other
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
8 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)

Status of states’ adoptions
Adoption of IECC 2012 before Jan. 1, 2015

L
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[
Is there a realistic payback?

X\ INDUSTRY ISSUE UPDATE
NRCA Menber Ben

Analyzing R-value Requirements

NRCA “Industry Issue Update,”
Nov. 2014:

« R-15t0 R-20: 14 to 24 yrs.
* R-20 to R-25: 26 to 63 yrs.
+ R-25t0 R-30: 48 to 133 yrs.

Average roof life is 17.4 yrs.
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Polyisocyanurate insulation

ASTM C1289:

* Type | (wall sheathing)

Type |l (faced roof insulation)

Type Il (perlite board laminate)

Type IV (wood-fiber board laminate)

Type V (OSB/plywood laminate)

Type VII (glass mat-faced gypsum board laminate)
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ASTM C1289, Type ll:

Class 1 (cellulose facers)

— Grade 1: 16 psi compressive strength
— Grade 2: 20 psi compressive strength
— Grade 3: 25 psi compressive strength
Class 2 (coated-glass facers)
Class 3 (uncoated-glass facers)

Class 4 (high-density product)

— Grade 1: 80 psi compressive strength
— Grade 2: 110 psi compressive strength
— Grade 3: 140 psi compressive strength
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o ________________________________|

When specifying polyiso.

Use ASTM C1289 and the specific
Type, Class and Grade for the desired product

écs, Footer text can be set to customize bottom slide content on a case by case
basis
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Polyisocyanurate insulation

* R-value versus LTTR

ASTM C518 ASTM C1303
1inch 6.2 5.6 /inch
2inch 12.3 5.7 /'inch
3inch -- 5.8 /iinch
4 inch -- 5.9 /inch

5-years of aging.
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* LTTR represents a 15-year time-weighted-average of
R-value; corresponds to the estimated R-value after

Polyisocyanurate insulation

L) Tech Today

R-value concerns

Rvaluas are found fo be balow [TTR

Professional Roofing, May 2010:

» Tested “aged” R-values are
less than LTTR

* Polyiso’s LTTR and R-values
are temperature sensitive

« NRCA's recommendation:
— Rpgeq = 5.0/inch (heating)
— Rpged = 9.6/inch (cooling)

January 17, 2015
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When specifying insulation...

...NRCA recommends insulation be specified
by its thickness (and ASTM designation),
not by its R-value or LTTR...
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Asphalt

* |ARC has classified oxidized asphalt as “Group 2A”,
that is, “probably carcinogenic to humans”
« ASTM D312 has been revised:
— Maximum kettle temperature of 550 F
— Maximum EVT values (430 F to 485 F)
— Lot-specific labeling of EVT

* NRCA recommends specifying “...ASTM D312-15...”
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Water-based bonding adhesives

Professional Roofing,
August 2012

January 17, 2015

Temperature/humidity limitations
- Professional Roofing,
L stmanses | DECEMbET 2012:
SHnIRT SIS it * Manufacturers:
s Do e — Store at 60F - 90F
a? SR SRR T — Install at 40F and rising
e S SEET — Longer green time
S S = | + NRCA:
T — Don’t freeze
S o — Dew point differential of
S, Smmtas e 5F or more
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» Shipment restrictions from
10/1 to 4/15

» Storage 60F — 80F

» Should not be applied:
— Below 40F
— RH 90%+
— DP separation < 5F
— Temp. = DP within 6 hrs.
— Temp. < 32F within 48 hrs.
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MRCA/NRCA testing

Water-based bonding adhesives

Products vary
Pail variability
Long times to develop strengths

Peel strengths are relatively low, particularly
with paper-faced polyisocyanurate insulation

NRCA'’s interim recommendations

Water-based bonding adhesives

 Manufacturers need to take a more active role

» Designers should specify Class 2 (coated glass)
facers when using water-based adhesives
— Polyiso.: ASTM C1289, Type Il, Class 2

» Designers need to consider/offer alternatives
+ Make field crews aware of limitations
» Consider alternative products/systems

CSI Master Specifiers Retreat 13
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Lightweight structural concrete

Concrete Moisture Presents Challenges for Roofing Contractors

Moisture in Lightweight Structural Concrete Roof Decks
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NRCA “Industry Issue Update,”
August 2013:

» Reports of moisture-related
roof problems

* “Dry times” far beyond
practical

 Lightweight structural
concrete should not be used
for roof decks

Steel roof decks

h) TECH TODAY

by Mark 5. Graham

Skl ek decks

Concerns with steel roof decks

Seam-fastened single-ply membrane systems may be problematic
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Professional Roofing, Jan. 2015:
« SDI manual: 30 psf
« ANSI/SDI RD-2010: = 30 psf

» Decks are designed for
uniform loading

+ Seam-fastened mechanically-
attached single-ply membrane
roof systems:

— Possible deck overstress
— Possible excess moment
— Possible joist overload

January 17, 2015
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Wind designh and warrantees
Wind speed vs. wind uplift

Proper wind design:
— Wind load prediction by IBC Ch. 16 or ASCE 7
— Wind-resistance testing by FM 4474, UL 580 or UL 1897

A “wind warrantee” or “wind rider” is not a substitute
for proper wind design

Pay-out on a wind warrantee/rider is very unlikely
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Questions...
and additional topics
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¥ NRCA

Mark S. Graham

Associate Executive Director, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600

Rosemont, lllinois 60018-5607

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

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