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Past presentations... at least the recent, local ones
2022 RCAT (Low-slope): Link
2022 RCAT (Steep-slope): Link
2023 HARCA: Link
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Roofing industry market conditions

3
l frrelicar brasi Asphalt. The Roofing Soiution
Guide for Guide for| in Asphalt Roofing Resources About ARMA Publications
Media Contact
Asphalt Roofing Product Shipments
Shipments (squares) Q2 Q2 x Y7D YTD %
p 9 2023 2022 Change 2023 2022 Change
Shingles = U.S. (including 51,713,740 | 45,521,069 | 13.6% | 85,541,254 | 88,449,004 | -3.3%
| individual shingles)
BUR base, ply, and mineral
cap sheets — U.S. (not 1,806,472 | 2,019,867 | -10.6% | 3,183,661 | 3,837,525 | -17.0%
|_including saturated felts)
Modified Bitumen — U.S. 12,060,534 | 11,457,575 | 53% | 21,703,749 | 21,315,786 | 1.8%
Shingles — Canada (including 2,401,536 | 3,906,364 | -38.5% | 5,792,325 | 7,455,919 | -22.3%
Individual shingles)
About ARMA:
Link
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ugust |

|ABC'. Monthly Construction Input Prices Increased 1.5% in A
Producer Price Index, August 2023
1-Month 12-Month | Change Since
% Change | % Change Feb 2020
Inputs to Industries
Inputs to Construction 1.5% -0.2%
Inputs to Multifamily Construction 1.0% 0.8%
Inputs to Nonresidential Construction 1.5% 0.2%
Inputs to Commercial Construction 0.9% 0.1%
Inputs to Healthcare Construction 0.9% 0.1%
Inputs to Industrial Construction 1.4% 1.9%
Inputs to Other Nonresidential Construction 1.7% 0.1%
Inputs to Maintenance and Repair Construction 1.7% 0.7%
Commodities
Adhesives and Sealants -0.2% 2.8% 33.8%
Brick and Structural Clay Tile -0.1% 6.4% 24.8%
Concrete Products 0.5% 8.7% 32.2%
Construction Machinery and Equipment -0.5% 6.0% 26.5%
i 01% 32%
|Crude Petroleum 8.9% -12.5% 66.5% I
abricated Structural Metal Products 0.1% -1. 51.
Gypsum Products -0.6% -0.8% 41.0%
Hot Rolled Steel Bars, Plates, and Structural Shapes 1.3% -9.7% 55.3%
Insulation Materials -0.7% 2.3% 37.1%
Iron and Steel 0.3% -10.3% 60.6%
Lumber and Wood Products -1.1% -9.4% 25.3%
Natural Gas -6.3% -T1.7% 27.9%
] ) it D 5% 2.3% 182%
|Pre:ared As:hall. Tar Rooﬁng and Siding Products -1.2% 32% 39.4% I
Softwood Lumber -4.4% -18.0% 16.3%
Steel Mill Products -0.5% -14.8% 75.0%
Switchgear, Switchboard, Industrial Controls Equipment 0.4% 6.7% 37.4%
Unprocessed Energy Materials 5.4% -40.6% 72.9%
Source: U.S. Bureau of Labor Statistics
Unproosssed Enengy Matarisle 54% -406% 729% | L|_nk

= — —
Vemos CFFAsssx CRCA NERAZ) (1IBEC
!,‘.’“!‘,"«’%.L','E“?.Sl!“ﬁ . B ANADIAM RODFH EPDM ROOFING ASSOCIATION INTERNATIONAL INSTITUTE 0F o
contRATOR Smon SULONGENCLOSURE CONSULTANTS. AL COMITAUCTION Atsocumian
YZAMRA N - PIMA i == 7]
77T Y NRCA = RtMA "SPRI
POLYISOCYANURATE INSULATION
METAL ROOFING ALLIANCE = National Women in Roofing L L\ 0\ crunens associaTion ROOF COATINGS Bt Pyy Roor I
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Business Type:

(All)

Customer Inquiries
e ]

omparison to Same Quarter Previous Year

Same Quarter Previous Year

Increased more than 25%

0
Increased 5% to 25% 77%
Market Segment:
(All)
n=190
Stayed about the same
Annual Business Gross Revenue (USD):
(All) Decreased 5% to 25%
Region Generating Most Significant Revenue: Decreased more than 25%
(All) !
0% 10% 20% 30% 40%
7
.
Project Contracts
‘Second Quarter 2023 ‘
Comparisons to Same Quarter Previous Year
) Same Quarter Previous Year
Business Type:
(All) Increased more than 25%
0
Increased 5% 10 25% 75%
Market Segment:
Aly n=187
Stayed about the same
Annual Business Gross Revenue (USD):
(All)
Decreased 5% to 25%
Region Generating Most Significant Revenue:
Decreased more than 25%
(All)
0% 10% 20% 30% 40% 50%
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.
Project Backlog
As of
n=187
Business Type:
(Ally
/1-2 months: 34% 81%
No project backlog: 19%-._
Market Segment:
(All)y
Annual Business Gross Revenue (USD):
(Al More than 6 months: 12%
"\3-4 months: 20%
Region Generating Most Significant Revenue: 5-6 months: 14% 46%
(All)
Note: For sample sizes under 3, this chart will generate an error message. The
message does not indicate a problem with the data.
Fourth First Second Third Fourth First Second Third Fourth First Second
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter
2020 2021 2021 2021 2021 2022 2022 2022 2022 2023 2023
Primarily Steep Slope 59.5 73.1 65.7 62.5 58.0 51.8 50.0 42.0 433 60.0 50.0
Primarily Low Slope 43.5 58.0 67.4 61.8 61.6 68.4 66.0 65.5 58.9 61.7 60.5
:I'::: BetweenSteepSlopsand tow 53.2 54.9 69.6 55.7 61.5 57.6 51.0 62.8 53.8 64.5 65.9
Total 50.1 58.1 68.2 59.4 61.1 62.1 59.2 61.9 252 62.5 61.0
The index is equal to the percent indicating that project contracts have increased when compared to the same quarter of the previous year,
plus one half who have reported no change. The total is multiplied by 100 to create the index. A score of 50 or higher suggests expansion or
optimism, while a value below 50 indicates contraction or pessimism (red cells).
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Market Index Survey for Reroofing

Market Index
Survey for

FinRCA AR

MA i PRI

Market Index Survey for Reroofing

Please choose a language: (required/select one)

ANREEs

Q3 2023 survey is open until October 16.

To participate: Link
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Radio frequency radiation

Rooftop cell phone transmitters
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Rooftop cell phone transmitters

13

CRCA Advisory Bulletin B

TRERE

Radiation and

The increased and

(EMF) may be exposing
on raoftops, sides

safety
limits and mitigating exposure.
with and risk
technology. Roof pe of

of d the

Safety Code 6.
information/guidance for most stringent requirements.

What i Radiofrequency (RF) Radiation?
“There are two types of radiation — fonizing radiation and non-fonizing radiation. Both are forms
of i but ionizing gy th i
Tonizing radiation, like x-rays or gamma rays, has enough energy to cause chemical changes by
breaking chemical bonds. Sources of this type of radiation can be found in hospitals, nuclear
energy plants, and nuclear weapons faciliies. Non-ionizing radiation causes molecules to
vibrate, which generates heat. RF radiation is a type of non-ionizing fadiation and is the energy
used to transmit wireless information. RF radiation s invisible and power levels of equipment
and amount of RF radiation can fluctuate without warning.

About Sofety Code 6

* which

EMF such as: WiFi, cell ph rt mets o

Safety Code 6 it
k effect:

‘would take steps to protect the health of Canadians.

CRCA Adyvisory Bulletin

June 2023

c
>
=~
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CRCA

How protect yourself from RF radiation

The risks associated with RF radiation increases with the number of devices present, the closer a worker
is to the equipment/device(s), and the more time that is spent in the area. Workers can protect
themselves by the following:

How protect yourself from RF radiation
The risks associated with RF radiation increases with the number of devices present, the closer a worker
is to the equipment/device(s), and the more time that is spent in the area. Workers can protect
themselves by the following:

e Complete a visual assessment of the area to determine if cellular antennas or other RF radiation
generating antennas are present. If you are not sure, ask your supervisor, the building owner, or the
property manager if RF-generating antennas are present where you need to work. The building
owner or property manager should have the information, or know whom to contact for information
about antennas, their locations, and the RF radiation levels.

e Look for warning signs posted near RF antennas; the signs should identify the hazard and tell you
where to get more information.

e Contact the building owner/manager and the antenna licensee to have the equipment temporarily

powered down or moved.

Recognize the signage
Property of AT&T
No Tespassing A CAUTION
Violaters will be Prosecuted
In:case of emergency, or prior to p
m nance on this site, call 8o
__wm! reference cell site :number
Radio frequency fields bey
this point may exceed the H
general public exposure lin
Obey all posted signs and site gui Beyt?nd this point:
for working in radio frequency Radio-frequency fields at
environments. this site may exceed FCC
" snncs men Fagars Cammanicanina wrer s o] rules for human exposure. = =
: ) For your safety, obey all posted sign] ©2¥ond this point: _
~ and site guidelines for working in Radio frequency fields at this site
radio frequency environments. exceed the FCC rules for human
e e G G SO SPOBUPrS.
Failure to obey all posted signs and site
nes for working in radio frequency
onments could result in serious. injury
L G >
Images courtesy of Peter Shackford—Hettrick, Cyr & Associates, Inc.
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CRCA

How protect yourself from RF radiation

The risks associated with RF radiation increases with the number of devices present, the closer a worker
is to the equipment/device(s), and the more time that is spent in the area. Workers can protect
themselves by the following:

Complete a visual assessment of the area to determine if cellular antennas or other RF radiation
generating antennas are present. If you are not sure, ask your supervisor, the building owner, or the
property manager if RF-generating antennas are present where you need to work. The bulding
owner o property manager should have the information, or know whom to contact for information
about antennas, their lacations, and the RF radiation levels.

Lok for warning signs posted near RF antennas; the signs should identify the hazard and tell you
where to get more information.

Contact the building owner/manager and the antenna licensee to have the equipment temporarily
powered down or moved.

If work needs to be performed within a potentially hazardous area:

o Check the site survey or roof plan for potential exposure levels

e Pre-plan work tasks and travel routes so you can limit trips through the RF field and time spent on
tasks there — the goal is to get in and out as quickly as possible.

e Avoid standing directly in front of or close to an antenna. As a rule of thumb, stay 1.5 m (6 feet)
away from a single antenna and 3 m (10 feet) away from a group of antennas.

e Use a personal RF monitor. The monitor will warn you if you are in an area where RF radiation is at a

dangerous level. There are several handheld EMF personal safety monitors available on the market

that measure exposure and allow workers to work in an exposed area for a limited time. Use

personal monitors and protective clothing while work is being performed and if an alarm sounds,

stop work and leave the area immediately.

17
Some useful references
* CRCA Advisory Bulletin (Link)
* Health Canada’s Safety Code 6 (Link)
* Federal Communications Commission (Link)
* Center for Construction Research and Training (Link)
18

Texas Roofing Conference
Roofing Contractors Association of Texas 9



Technical issue update — Steep- and low-slope roofing

October 6, 2023

Underlayment

19
e
CODE®
International Building Code
2021 Edition
IBC: Link
IRC: Link
20
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NTERNATIONAL CODE COUNCIL ISess

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

NI ROOF GOVERING

CLASSIFICATION FOR TYPES OF
[E]B[1A|D [MA[mB| NV [VA] W5
I N I S I B B B
For ST 1 foot= 304.8 mmm. 1 suare foct =0.0920

s ctherwise required i accordance with the it
rhan Jerface ¢

identify the classification of the material in accordance with
the testing required in Section 1303.1, the wreating company
any it agency

[BF] 1505.7 Special purpose roofs. Special purpose wood
shingle or wood shake roofing ding
and application Tequrements of Section 1507 8 or
addition, an under it of Yinch (159 mm) Type X

e ccondoce i AppeadsD

b
3 Ganp U ocopen

um 2 :umnnnln—sqnmn
e 1

i ot e ot st o

Class A roof a
blies are those that are effe
exposure. Class A rooy assembl
b lstad . identified roved testing
agency. Class o shll e permatied foruse
buildings or suctizes of all types of construction.
Exceptions:

Class A roof a include those with cover-

ings of brick. masory or a exposed concrete

1o0f deck

semblies. Clz roof assem.
against severe fire test
0 oo cvertngs sl

2. Class A roof assemblies also include ferrous or
copper shingles or sheets, metal sheets and shin-
gles, clay or concrete roof file or slate mstalled on
‘noncombustible decks or ferros or metal
sheets installed without a roof deck on noncom-

es include minimum 16
MI6 keim’) copper
ible decks.

gypsum backing board or gypsum sh
shall be placerlumx i newil meh-thck
ood strucural pan
‘mm) nominal spaced sheathi

ed plotorolaic BIPY)
4 as the roof covering shal
led for fire classification in accar-

e tested. listed and
prlwsnicute Loy

[BF] 1505.9 Rooftop mounted photovalaic (FY) pan;
systems. Rooftop mounted photovoliaic (PV) panel
shall be usled listod and identified with a fire c

systems

i accordance with 3. Listed system
ntaled i sccondance with the mamaB e s lmh]hnon
instructions and their listing. The fire classific shall
comply with Table vesed onthe fype of comsrction
of the building.

[BF] 150510 Landscaped roofs. Landscaped roofs shall |
comply with Sections 1505.1 and 150715 and shall be
installed in accordance with A VE-

SECTION 1506
MATERIALS

1506.1 Seope. The requirements set forth in this section
apply to the application of oof covering materials specified
‘herein. Roof covermgs shall be applied in accordance with
this chapter and um roof cvering istng 5 yeqird by
Section 1505. Ins hall comply
with the applicable pm hetons of Sacion 1367
Material specficatons aud physical charsceriz

terials ible

tics. Ry

A roof assemblies include slate installed
D26, Type I

Class B roof assemblies. Class B 7oof a:
are those that are effective against moderate fire-
exposure. Class B roof

isted and identified.as Clas

'y an approved testing agency
[BF] 1505.4 Class  roof assemblies. Class C roof assem-
blies are those that are effective agamnst hﬂu fire-t

standards sied m‘uu ].mpt«

63 Product identifcarion, oot

shall be delivered in pad]

identifying marks and festing agency labels
din rdamce with Section 1505. Bulk s smpmem of

‘materials shall be accompanied with the same information

‘ssued in the form of a certificate or an.a bill of lading by the

vering materials
g the mamufacture;

exposre. Class C roof ass
listed and identified as Class C oy
[BF) 1505.5 Nonclassiied roofing. No
approved material that is not listed a5 2 Cl
covering.

[BE] 13
shakes

5l e et by g
cell vacuum-pre

tured wnit and the manufacturer, and shall be labeled to

154

SECTION 1507
REQUIREMENTS FOR ROOF COVERINGS

surfaced roll roofing. slate and slate-

7.1.1 Underlayment. Underlayment for asphalt shin-
gles. clay and concrete tile, metal roof shingles. mineral-

shingles. wood shakes. metal roof panels and photovoltaic

2021 INTERNATIONAL BUILDING CODE®

in this chapter.

shingles shall conform to the applicable standards listed
Underlayment materials required to
comply with ASTM D226, D1970. D4869 and D6757
shall bear a label indicating compliance with the standard
designation and, if applicable. type classification indi-
cated in Table 1507.1.1(1). Underlayment shall be applied
in accordance with Table 1507.1.1(2). Underlayment
shall be attached in accordance with Table 1507.1.1(3).

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

smu be 4 inches (102 mm) and shall be offset
6 feet (1829 mm). Underlayment shall be

(. mm)
{he ouside edee ofplastic capsshall e ot eos
it

WIND SPEED, V <140 MPH

- Exceptions: an J ‘). The cap nail shank
1 m alternative, 2 minimum 4-inchwide aiall be ot Less than 0.083 inch (2.1 mm) for
(10‘ EDID‘ Sﬂlp of self-adhering pull\'mexmud'i ring sl cap nails and 0.091 inch (2.3 mm)
membrane complymg with for smooth shank cap nails. The cap nail shank
RGeS o pie P AR el havea Jenghs suffcient ty penetate
the manafacturer’s installation instructions for through the roof sheathing ot not Iess than 7,
dffkmmmﬁng JLUZU be applied o aﬂ inch (19.1 mm) into the roof sheathing.
joints in the roof decking. An ay . s
Tayment for the applicable roof ‘ 5“;“;“"“‘ ‘“Em:ill’m" that do not require a
design wind speeds less tham 120 mph (54 ! substrate or underlayment
shallbe applied over the 4-inch-wide (102 mm) L2 Tee bariers. In areas where there has been a
membrane strps. qusing a backup
2. As an altemative, two layers of wnderlayment barrier shall be nsalld for asphalt hin-
complying with ASTM D226 Type II or roof shingles, mineral-surface
ASTM DA869 Type IV shall be permittad to be SFI and slate-type .hum:; wood $§ o
imstalled as follows® Apply a 19-nch (483 mm) shakes, Theice b e e
{op of tmderlayment parallel with the ea layers of underiayment cemented together, or a self-
Stering a1 the ewve, apply 36-nchowide (914 acherug polymer modified bitumen sheet shall be wsed in
i Suips of underlapment fof everipping  Place of ormal underlyment and extend fromthe lowest
oot shosts 10 mehes (483 mumy! The  edzes ofall oof surfaces to a point not ess than 24 inches
anderlayeneat shall be atached with comosion. (610 mm) inside the evterior wall line of the building
resistant fasteners in a grid pattern of 12 inc hzs Exception: Detached accessory stuctures that do not
(305 ram) between s1de laps with 2 .anch (15 contam conditioned floor area
mm) spacing at side and end laps. End lap.
TABLE 1507.1.1(1)
UNDERLAYMENT TYPES
ROOF COVERING SECTION MAXIMUM BASIC DESIGN MAXIMUM BASIC DESIGN

WIND SPEED, V 2140 MPH

Asphalt shingles

1507.2

ASTM D226 Type I or I

ASTM D4869 Type L. IL III or IV

ASTM D226 Type II
ASTM D4869 Type IV

22

Texas Roofing Conference

ASTM D6757 ASTM D6757
TeRTsTREE TSO7T P AR T
e —— 75 | pTuDNS Ipe L Wy AT D3 T
Mocbowbedmbomins | 176 | o iy T 1 et ~Zr’§"uf§;94‘»§ v
Slse shingles 15077 ST gt T
Wood duagles 5 | smimi T T ety ST DS Ty
e | e |
ST DI TpeTar T ASTMDIE Tope T
Fhotovole hingler 10716 | ASTMDISE Type LT Mar v ASTM D568 Tyge IV

ASTM D757

2021 INTERNATIONAL BUILDING CODS

Roofing Contractors Association of Texas

October 6, 2023
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FIGURE 1609.3(1)
BASIC DESIGNWIND SPEEDS, ¥, FOR RISK CATEGORY NIl BUILDINGS AND OTHER STRUCTURES

23

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

TABLE 1507.1.1(2)
UNDERLAYMENT APPLICATION

MAXIMUM BASIC DESIGN

SECTION MAXIMUM BASIC DESIGN WIND SPEED, V' < 140 MPH WIND SPEED, V> 140 MPH

ROOF
COVERING

For roof slopes from 2 units vertical in 12 units horizontal (2:12). up
to 4 units vertical in 12 units horizontal (4:12). underlayment shall be
two layers applied as follows: Apply a 19-inch strip of underlayment
felt parallel to and starting at the eaves. Starting at the eave, apply 36-
inch-wide sheets of underlayment. overlapping successive sheets 19
inches. End laps shall be 4 inches and shall be offset by 6 feet. Distor-
Asphalt 15072 | tions in the underlayment shall not interfere with the ability of the
shingles “77 | shingles to seal

For roof slopes of 4 units vertical in 12 units horizontal (4:12) or
greater. underlayment shall be one layer applied as follows: Under-
layment shall be applied shingle fashion. parallel to and starting from
the eave and lapped 2 inches. Distortions in the underlayment shall
not interfere with the ability of the shingles to seal. End laps shall be
4 inches and shall be offset by 6 feet.

Same as Maximum Basic Design
Wind Speed, ¥ < 140 mph except all
laps shall be not less than 4 inches

SEeE |
SERIE | i 2l e

applied as follows: Apply a 15-inch
Mineral- strip of underlryment felt parallel to
surfacedroll | 15076

St kingles | 13077
Wood ange: | 5078

Applyin. h facturer's instal

Wood shakes | 15079

For roof slopes from 3 units vertieal m 12 units horizontal G:12), up
rtical in 12 units borizontal (4:12), underlaymer
ed 2 follows: Apply a 19-inch smp of:

| Same 22 Maximm Basic Design
Wind Speed 7= 140 maph sxcspt all
Laps shall be not ez than 4 inches

fFoet by 6 feet Dis
Photovoltsis | s [t forlsyment shall not intexfere with the ability of the

of 4 uxits vertical in 12 units berizontal (4:12) or
ndestzyment shall be one layer applied a5 follows:
hsen, paralle] to and startin

shingles to seal. End laps
4inches and shall be offet by 6 feet

For ST 1 mch =254 1 foot =304 mun: 1 e perbour =0.447 .

155 2021 INTERNATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCIL i3
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

TABLE 1507.1.1(3)
UNDERLAYMENT ATTACHMENT

ROOF COVERING

MAXIMUM BASIC DESIGN WIND SPEED, V= 140 MPH

Asphalt shingles

Clay and concrete tile

Photovoltaic shingles

The underlayment shall be attached with corrosion-resistant fasten-
ers in a grid pattern of 12 inches between side laps with a 6-inch
spacing at side and end laps. Underlayment shall be attached using
metal or plastic cap nails or cap staples with a nominal cap diameter
of not less than 1 inch. Metal caps shall have a thickness of not less
than 32-gage (0.0134 inch) sheet metal. Power-driven metal caps
shall have a minimum thickness of 0.010 inch. Minimum thickness
of the outside edge of plastic caps shall be 0.035 inch. The cap nail
shank shall be not less than 0.083 inch for ring shank cap nails and
0.091 inch for smooth shank cap nails. Staples shall be not less than
21 gage (0.032 inch). The cap nail shank and cap staple legs shall
have a length sufficient to penetrate through the roof sheathing or
not less than %/, inch into the roof sheathing.

25
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[ - i

MAXIMUM BASIC
SECTION | DESIGN WIND SPEED,
V <140 MPH
1507.2
1507.3
Fastened sufficiently
to hold in place
1507.16
ForSI. 1 inch= 25,4z 1 milepar hour= 0447 s

Asphalt The installation of asphalt shingles
hall kbmph with the provisions of this section

1 Deck requirements. Asphalt shingles shall be
Havd e solidly sheathed de

rtical in 12 units horizontal (17-
percent slope) or greater. For roof slopes from 2 unifs
Peracalin 13 ‘wats horizontal (17-percent slope) o s
units vertical in 12 units horizontal (33-percent
el wnderoyment pplicaion is rgared 2
dance with Section 1

wment. Underiayment shall comply
i1
phalt shingles shall comply

Fasteners for asphalt shingles shall
lamimum o copper oot
ing nails, minmum 12-gage [0. 105 inch
shank with 2 minimum */,-inch-diame 5 mm) L\e'\d
oFa length to penetate thioush the mofing materls i
2ot less than /, mch (19.1 mm) info the Toof steatng
Where the roof sheathing is less than ¥/, inc! mm)
ck. the nails skall penetrate through the J.\e'u]uuz
Fasteners shall comply with ASTM F1667
150726 Attachment, Asphalt shingles shall have the
‘mumber of fasteners required by the mamfac-

Fastener
inle

2021 INTERNATIONAL BUILDING CODE®

furer, but mot less than four fasteners per strp shingle o
two fasteners per individual shingle. Where the roof slope
eceeds 21 units vertical in 12 wits horizontal (21:13)
‘shingles shall be installed as required by the manufacturer.
15077 ke burir, Were sequired. e baiers sl
camply with Section 1507.1.2.
1507.2.8 Flashings. Flashing for asphalt shingles shall
comply it secion Flashung il be applied in
accordance with this section and the asphalt shingle
‘mamufacturer’s printed instructions.
1507281 Base aud cap lashing Base and e sk
ing shall be installed m ce with the
mamifacturer's instructions. Base ﬂwshlnz shall be of
either corrosion-Tesistant metal of mininmm nominal

roll roofing weigh

?). Cap fashing shall be como-
Sonesisant metal of i nomaal 0015-inch
(0.483 mm) thickness.
2 Valleys, Valley linings shall be installed in
rdance with the manufacturer s instructions before
applying shingles. Valley linings of the following
types shall be permitted
1. For open valleys (valley lining exposed) lined
with mefal the valley linimg shall be not less
than 24 inches (610 mm) wide and of any of

all conform to the applicable standards listed
chapter. Underlayment materials required to
comply with ASTM D226, DI970, D4369 and D6757
shall bear 2 label indicating compliance with the standard
designation and, if applicable, type classification indi-
cated in Table 1507110, Undeloynet chll e applied
e 1507.1.1(2). Underlayment
shall be am"hed in 11~Mdme \\‘K_h Table 13)

shing
i thi

Exceptions:

fied bitumen

1. As an alternative, a minimum 4-inch-wide

(102 mm) strip of self-adhering polymer modi-
membrane complying with
ASTM D1970 and installed in accordance with
the manufacturer’s installation instructions for
the deck material shall be applied over all
joints in the roof decking. An approved under-
layment for the applicable roof covering for
design wind speeds less than 120 mph (54 nv/s)
shall be applied over the 4-inch-wide (102 mm)
membrane strips.

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

smu be 4 inches (102 mm) and shall be offset
6 feet (1829 mm). Underlayment shall be

(0254 mm)
{he ouside edee ofplastic capsshall e ot eos
0.03 ‘mm). The cap nail shank
shall be not Less than 0.083 inch (2.1 mm)
ring shank cap nails and 0.091 inch (.3 mm)
for smooth shank ‘nails. The cap nail shank
shall have a length sufficient to penetuate
thaough te roof sheathing or not less than
ch (19.1 mm) into the roof sheat
smumml metal panels that do not require a
substrate or underlayment
.1.2 Ice barriers. In areas where there has been a
susing a backup
arrier shall be istalled for asphalt shin-
roof shingles, mineral-surface
§ot nd sate e shungles, wood s
shakes. I consist of not less than two
layers of feriayment ‘emenred together, or a self-
adhering polymer modified bitumen sheet shall be used in
place of normal underlayment and extend from the lowest
edges of all roof surfac 0.2 point not less than 24 inches.
(610 mm) inside the exterior wail line of the building
Exception: Detached accessory stuctures that do not
contam conditioned floor area
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07.1.1(1)
UNDERLAYWENT Trbes
Roor coverma secmon VD SbED ¢ o e Ui LD, 4% o NeH
ATV D236 TopeTar T SSTMDEE Toe T
phlt shingles 15072 | ASTMDMSEI Type LT Merly ASTM D69 Tope IV
ASTMDSTS7 ASTMDSTST
ASTMDDE Tope ISDIDIE Ty
o ASTMD2626 Type ASTMDIToe D
Clayaod concres ez 15073 ASTM D6380 Cia ASTMDS350
minersl surfced rol roofing miners -\lr!:‘:sdmllm@ﬁnz
pooy " ASTNDT6 Tove
Mot roof panels 15074 [ ———— ot
o e ST DTE TypeTar ASTDDE Type T
Metal roof dhingles 15073 ASTM D486 Tops LIL M ar IV ASTM D569 Tope IV
— - - STV DIE Trpe T T TSTIDTE Tope T
Mamerlmurhiond ol oofing 15076 | ASTMD4SE Type LI MorlV ASTM DASES Tpe IV
P TDmETope T
Slse shingles 15077 ST gt T
. - ASTMDIE TypeTar T DT
Wood duagles 0TS | ASTMD4SE Type LT Morv ASTM D486 Toge IV
. o ASTM DI Tpelwrd ASTHDNE Tope I
Wood hakes 15079 ASTMD4363 Type LIL M or [V ASTM D4565 Type IV
ASTM DI TpeTw T ASTHDNE e T
Fhotovole hingler 150716 | ASTMDIS63 Type LIL I ar IV ASTM D868 Type IV
A ASTMDSTST
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comply with A
shall bear 2 label indic
designation and, if af y
cated in Table 1507.1.1(1). Underlayment shall be applied
in accordance with Table 15071.1(). Underlayment
shall be attached in accordance with Table 1507.1.1(3).

Exceptions:

les shall conform to the applicable standards listed.

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

hapter. Underlayment materiale required to
D226, DI9TO, D4369 and D675
complance with the standard
le, type classification indi-

ASTM

an alternative. a minimum 4-inch-wide
2 mm) strip of self.adhering polymer modi-
i g e complyme with
ASTMD1970 and installed in accordance with
the mamfacturer’s installation instructions for
the deck matenial shall be applied over all
joints in the roof decking An approved under-
layment for the applicable roof ¢ v, for
design wind speeds less than 120 mph (54 m
shallbe applied over the 4-inch.wide (102 mm)
membrane st

shall be 4 inches (102 mm) and shall be offset
by 6 feet (1829 mm). Underlayment shall be
attached using metal or plastic cap nails with a
nominal cap diameter of not less than 1 inch
(25.4 mm). Metal caps shall have a thickness of
not less than 32-gage sheet metal. Power-
driven metal caps shall have a thickness of not
less than 0.010 inch (0.254 mm). Thickness of
the outside edge of plastic caps shall be not less
than 0.035 inch (0.89 mm). The cap nail shank

As an alternative, two layers of underlayment
complying with ASTM D226 Type II or
ASTM D4869 Type IV shall be permitted to be
installed as follows: Apply a 19-inch (483 mm)
strip of underlayment parallel with the eave.
Starting at the eave, apply 36-inch-wide (914

shall be not less than 0.083 inch (2.1 mm) for
ring shank cap nails and 0.091 inch (2.3
for smooth shank cap nails. The cap nail shank
shall have a length sufficient to penetrate
through the roof sheathing or not less than %/,
inch (19.1 mm) into the roof sheathing.

mm) strips of underlayment felt. overlapping jieu, |
successive sheets 19 inches (483 mm). The e |

27

underlayment shall be attached with corrosion- [Siers mem ASTH Dises T
: C, : . ~ : STM D675’ ASTM D675’
resistant fasteners in a grid pattern of 12 inches frpmerger TMDTE TR
(305 mm) between side laps with a 6-inch (152 [{225 57, js?n“fn';‘,i}é(’fl‘
: [crfced el oo miara rcaced vl enfing
mm) spacing at side and end laps. End laps ASTIDTE Tooa
7 - ° mcRon: ASTM D4869 Type IV
: o T DTs Ty TaT ASTMDD Tyl
Metalsoof chingles 15075 ASTMDISS Tps hL W er IV ASTMDISS e IV
- o STV T Tar T T Ty
Minersl-sursced oll roofing 15078 ASTMDASS Toe LI Mo IV ASTM D469 Type IV
— D96 o T ATIDRE e
Slaie hingles 1077 ASTM D436 Type MorIV ~5T‘m43591»§ r\'
— STV e T T
Wood shingles L8 ASTMDASE) Trpa LI W er TV
N o ASTM D226 Type Ia 1T
Wood shakes 1079 ASTM D436 Type LT, M or IV = D4863 Type B
ASTMD226 TypeIa T ASTMD226 Tope T
Bhotovstaeshingles 15016 | ASTMDISS Type LI T ar 1V ASTMDisSS e 1V
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shall conform to the applicable standards listed

hapter. Underlayment materiale required to

comply with ASTM D226, DI970, D4369 and D6757
shall bear 2 label indicating compliance with the standard

erl

shall be attached in accordance with Table 1507.1 163).
Exceptions:

1

As an altermative, 2 4inchwide
(1()‘mln\smpufxl[adhenugpu!\'mexmum
membrane complyme  with

RGeS o pie P AR
the mamufacturer’s installation instructions for
deck matenial shall be applied over all
joints in the roof decking. An a under-
layment for the applicable roof covering for
design wind speeds less than 120 mph (54 m/s)

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

il be 4 mches and shall be offiet
6 feet (1829 o). Lndexh\-mem shall be
ion wsing metal o plastic cap nails wath a
nomuna] cap dametes of not less than 1 1ach
m). Il have a thickness of
age sheet metal. Power-
all have a thickness of not

shall be not Less than 0.083 inch

ring shank cap nails and 0,091 inc

for smooth shark cap nails. The cap nail shank

shall have a length sufficient to penetuate
sough i roof .henthmz o not less

mm) into the sheathing.

3 Sl:n\uuml metal panels m do not require a
substrate or underlayment

shall be applied over the 4-inch-wide (102 mm)

membrane strps.

As an altermative, two layers of underlayment

conpiying with ASTM D226 Type T or
Vsl

strip of mder w we.
Statag st he cav, apply I6-inch-made (914

mm) sirips of \mderlnnn:m et overlpping
successive sheets
mdulayment el be atached s oo
resistant fasteners in a grid pattem of 12
(305 ram) between side laps with a 6-inch (152
mm) spacing at side and end laps. End laps

TABLE 15
UNDERLAYME
axm
ROOF COVERIG secTion g |
ASTMD;
Asphalt hingles 15072 ASTM D4569)
AsT|
Clay and concrete fles 15073
Metal roof panels 15074

Metal roof chingles

ASTMD.

1507.1.2 Ice barriers. In areas where there has been a
history of ice forming along the eaves causing a backup
of water, an ice barrier shall be installed for asphalt shin-
gles. metal roof shingles, mineral-surfaced roll roofing.
slate and slate-type shingles. wood shingles, and wood
shakes. The ice barrier shall consist of not less than two
layers of underlayment cemented together, or a self-
adhering polymer modified bitumen sheet shall be used in
place of normal underlayment and extend from the lowest
edges of all roof surfaces to a point not less than 24 inches
(610 mm) inside the exterior wall line of the building.

Exception: Detached accessory structures that do not
contain conditioned floor area.

D486 Trps L L War IV

A s‘m D3563 Type [V

Mineral susfaced roll soofing

STM D206 TypeTar Dl

D469 Type LIL Mor IV
Sle shingles 24369 Type M or IV
. ASTMDIE TypeTar T

Wood duagles ASTMDA4S69 Type LI Mor IV

. o ASTM DI Tpelwrd
Wood hakes 15079 ASTMD4363 Type LIL M or [V

ASTM DI TpeTw T 7

Fhotovole hingler 150716 | ASTMDIS63 Type LIL I ar IV ASTM D868 Type IV
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Understanding
underlayment

Did you know I-Codes require enhanced
underlayment in high-wind regions?
by Mark S. Graham

Professional Roofing
May 2023

29

30

Nailbase insulation
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Some considerations

Nailbase insulation

* Consider multiple layers
* Vented nailbase — air leakage through joints
* FRT or pressure-treated plywood top layer

31

PIMA QualityMark™ program

32
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POLYISO

Surround yourself with the best.

ABOUT POLYISO  APPLICATIONS TECHNICAL CODES EDUCATION ENVIRONMENT & SAFETY NEWS  ABOUT PIMA

QualityMark®™ Program

QualityMark“™ Program

PIMA
QualityMark-

Independent | Certified LTTR +
he only insulati

certified LTTR val

Program Participants

Polyiso manufacturers that participate in the QualityMark Program include:

PIMA recammends contacting the individual polyiso manufacturers for information on published QualityMark

LTTR-values. Link

PIMA

QualityMark®" Program Quarterly Conformance Report

Reporting Period: Q4 2022 (October — December 2022)
Last updated on July 3, 2023

About:

The QualityMark Program is a voluntary program for manufacturers of polyisocyanurate roof insulation in
the United States and Canada. The pragram enables participants to obtain thirg-party certiieation of long-
term thermal resistance (LTTR) values for insulation products independently selected from manufacturing
locations. Additionally, the program provides third-party

verification of thermal resistance values (R-values)

teried iy scoortanca witr e ASTM G516 sumtard ot P NIMLA

full_thickness products_independently selected from o= o o Bog K A= plL

LTTR-value Certification for Products Selected from Manufacturing Locations:
Samples for LTTR-value certification are selected from manufacturing locations by independent third
parties. The testing is performed by approved laboratories to obtain LTTR-values for 2.07, 3.0", and 4.0”
product. Participating manufacturers are required to obtain an initial certification for each manufacturing
location, which are then recertified every 3 years. The certification is used to validate the LTTR-values
published by participating manufacturers.

R-value Verification for Products Selected from Distribution:

Samples for R-value verification (ASTM C518) are selected on a quarterly basis from distribution locations
by an independent third party. A sample is selected for each participating manufacturing location. After
selection, the samples are held at laboratory conditions and tested at full thickness 180-days after the date
of manufacture. A manufacturing location is deemed to conform to the program requirements when the
measured R-value at 180-days is equal to or greater than the published LTTR-value for the product at the
same labeled thickness. Manufacturing locations that receive non-conforming R-value verification results
in consecutive quarters (inclusive of the current reporting period) are not in compliance with the program
requirements.

34
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k gram Qi C Report!
Period: Q4 2022 (October — December 2022)
M Location e
City State/Province
High River* Alberta IKO Industries Ltd.
Phoenix Arizona Atlas Roofing Corporation
Vancouver British Columbia Atlas Roofing Corporation
Northglenn Colorado Atlas Roofing Corporation
Bristol Connecticut Holcim Building Envelope
Jacksonville Florida Holcim Building Envelope
Jacksonville Florida Johns Manville
Lake City Florida Carlisle Construction Materials
LaGrange Georgia Atlas Roofing Corporation
Statesboro Georgia GAF
Florence Kentucky Holcim Building Envelope
East Moline lllinois Atlas Roofing Corporation
Franklin Park lllinois Carlisle Construction Materials
Femley Nevada Johns Manville
Montgomery New York Carlisle Construction Materials
Brampton* Ontario IKO Industries Lid.
Cornwall Ontario Johns Manville
Toronto Ontario Atlas Roofing Corporation
Camp Hill Pennsylvania Atlas Roofing Corporation
Hazleton Pennsylvania Johns Manville
New Columbia Pennsylvania GAF
Smithfield Pennsylvania Carlisle Construction Materials
Youngwood Pennsylvania Holcim Building Envelope
Drummondbville Quebec SOPREMA
Corsicana Texas Holcim Building Envelope
Diboll Texas Atlas Roofing Corporation
Gainesville Texas GAF
Temell Texas Carlisle Construction Materials
Cedar City Utah GAF
Tooele Utah Carlisle Construction Materials
Puyallup Washington Carlisle Construction Materials

Last updated on July 3, 2023. Current report available at v.polyiso.org/QUALITYMARK.

[‘This manufacturing location has a pending result for its LTTR-value certification. The table above will be
periodically updated as LTTR-value certifications are completed.

35

Table Note 1:
The manufacturing locations listed below have recently been brought on-line. The time represented by the
current reporting period was prior to the date the location either started commercial production or completed
its initial LTTR-value certification. Results for these plants will be included in future reporting periods.

= Hagerstown, Maryland — IKO Industries Ltd.
« Hillsboro, Texas — Johns Manville
» Sikeston, Missouri — Carlisle Construction Materials

Questions:
For guestions regarding the QualityMark Program, please contact PIMA using the “Contact Us" form on the
website hiere

Page 3of 3

36
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Recommendations

* Watch for updates to PIMA’s Quarterly Conformance Report

* Consider asking polyiso. manufacturers to certify their current
compliance

* Be careful to represent/sell insulation on its thickness, not by
its R-value

37

;RESEARCHJrTECH

Professional Roofing
July/August 2023

Updating PIMA’s
QualityMark=

Revisions provide increased credibility

by Mark §. Graham

38
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Fastener concerns

39

MANUFACTURERS

We are working
with manufacturers
to include Ace
Fasteners in their
FM NAV numbers

ADD ACE FASTENERS TO
YOUR FM NAV NUMBERS
& YOUR SUPPLY CHAIN

DISTRIBUTORS

Add our FM
approved fasteners
to your Generics, or
simply let us private

label*- for you!

**Private Labeling with FM Logo must go through the proper FM PLA Process

GREAT PRICES
GREAT SERVICE

CALL ACE & LET'S WORK TOGETHER!
@Acmcnzws.com @ ACE SCREWS ®ACESCREWS @ @ACESCREWS ©85570747W

o i P g ot S P 9 e o P, 3 BTt Tl bl ik Lot g hesghth e
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search criid Product Detail Report
Company:

Found: 7] Trade Name: ACE #15
Document Link: none

Trade Nanl  comments:
22", 24"

Approved Uses

3" BE Insu )
Fastening (Fastener)
AcE sz Material
ACE #15 Fastener Type:
~ Fastener Coating
ACE-FS1
Drive Head
ACE-FS1 Fastener Diameter
Min Length
Max Length:
4 4 Steel Deck Fastener:
Structure Min Thickness:
Structure Max Thickness
Max Deck Design Thickness:
Terl

Comments:

Help - Suppoit - Training

mgraham - My Profile -

Enter Assembly #

Ace Screws LLC

Model Name - ACE-FS15-INS, ACE-FS15-INB Length Range 1-1/4", 2", 3", 4", 5", 6", 7", 8", 9", 10", 11", 12", 14", 16", 18", 20",

steel

screw, self drilling
(see comments)
truss head (full contour) w/ #3 Phillips recess
0.1575 in

1.2500 in
14.0000 in

No

0.0000 in

0.0000 in

0.0000 in

R437 anti-corrosion treatment Length Range 1-1/4", 2", 3", 4", 5" 6", 7", 8", 9", 10", 11", 12", 14", 16", 18", 20", 22",
24"

Reset Password -

ms

October 6, 2023

Logout

41
Some considerations
Fastener concerns
* Purchase membrane and insulation fasteners supplied
by the roof system manufacturer
* Listen to feedback from field applicators
* Contact NRCA Technical Services with questions or
concerns
42
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FM Approvals’ RoofNav -- New Beta test version

43

© SEIECTUMGUAGE v CAREERS  CONTACTOFFICES WORLDWIDE

APPROVED
ABOUT FM PRODUCTS WE ADDITIONAL FM MARKS & CUSTOMER
APPROVALS ~ CERTIFY ~ CERTIFICATIONS ~  AUDITING ~

Home > Product Alerts & News / Events > Approved Praduct News > Approved Product News Recent Issues

APN Volume 39 Issue 1 > User Input Helping Drive RoofNave Improvements

SEPTEMBER 1

USER INPUT HELPING
DRIVE ROOFNAV®
IMPROVEMENTS

Beta version of RoofNav® lets users test new,
intuitive capabilities and provide feedback

VWhen long-time users of original RoofNav—Fv Approvals' complimentary online
roof assembly selection and project management tool—og in to the beta version of
the improved system currently nearing completion, they are greeted by the
welcoming message: "RoofNav Just Got Easier”.

RoofNav Just Got Easier

Toge

Quick Tips for Getting Started

“ e

Approval Guide RoofNav Approval Standards Customer Portal

COMNECTWITHUS ™

FM Approvals

STANDARDS PRODUCT ALERTS &

APPLICATIONS DEVELOPMENT ~  NEWS /EVENTS v

Pt @ shaRE

W TAGS

Approved Product News,
United States: Norwood, MA,
Article / Document / White paper

APPROVAL STANDARDS

I |

FM Approvals has developed more than 200 Approval
‘Standards that specify the Approval eiiteria of various
types of products and serices

® Sez Standards

@ Apply for Certification

FEATURED ITEMS

JUNE 20,2015

About FM Approvals

JUNE 19,2015

Customer Applications

-
=)
=
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What's New
We continue to update RoofNay with new features to
enhance your experience.

APPROVED

RoofNav Just Got Easier

m et

A Metric/US Standard

FM Approvals w you to RaofNav, y

arted i

Quick Tips for Getting Started

~ Assembly Properties

EEa—"

Application

o

v

Filter by Assembly Properties and/or Roof Layers and your search results

will update automatically

NN N N
I .
~ Roof Layers

46
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test information on FM Approved roofil

iters area. You will notice your se:

launch the BETA releasa of
s and p

ut the BETA site? Read FAQS.

“

Q

Use the Tools tab to search by Assembly Number, Manufacturer, of
Product.

s you select more attributes. If you

duct look-up with customizable Roof Layers, and immediate reat

‘ave any questions or would like assistance completing successful

October 6, 2023
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Field wind-uplift testing

Putting the field wind-uplift test to the test

47
Field wind-uplift testing
* ASTM E907, “Standard Test Method for Field Testing Uplift
Resistance for Adhered membrane Roofing Systems”
* FM 1-52, “Field Verification of Roof Wi Uplift Resistance”
>
48
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INDUSTRY ISSUE UPDATE

Field-uplift testing
ASTM ER07 and FM 1-52 bests confinue 1o be problematic

NRCA “Industry Issue Update,” June 2015
NRCA members’ experience:

* Most tests not conducted in accordance
with ASTM E907 or FM 1-52.

results/classifications
* NRCA survey: 55% passing

* No correlation between field test vs. lab.

Link
49
LRESEARCH*»TECH
Professional Roofing
December/January 2022-23
Revisiting field
uplift testing
24 professi roofi Ll_r‘l(
50
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ASTM Interlaboratory study (ILS)

“Testing the test”

Built three identical test decks allowing for 24 tests total
FM Class 90 roof system (FM tested to 90 psf)
8 testing entities conducted 3 test each

Each test run at 15 psf increments up to 90 psf classification

Membrane deflection is measured
ASTM ILS staff planned the study and analyzed the test results
At FM Global’s research center in Glocester, Rl

51

ILS results

“Testing the test”

Statistical outliers 15-, 30-, 45-, 60- and 90-psf test increments
Outlier data excluded at 30-, 45- and 90-psf test increments

16 of the 24 specimens exhibited failure before completing the
90-psf test increment.

5 results at the 45-psf increment and all the tests’ results at 60,
75- and 90-psf test increments exceeded FM 1-52’s maximum
allowable deflection.

All specimens should have exceeded 90 psf

52
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LRESEARCH+TECH

Professional Roofing

September 2023
Putting the test
to the test
Substantial variability has been found in
22 profes: roofing. MI Li n k
53
L RESEARCH+TECH
The ASTM International interlaboratory study clearly illustrates
NRCA’s long-standing position that field-uplift testing should not be
relied upon as an indicator of an adhered roof assembly’s in situ uplift
resistance or as a quality-assurance measure of roof assembly installa-
tion. Continuing to use it as such is irresponsible.
Since the study results were released, NRCA’s Technical Operations
Committee has asked FM Global to immediately discontinue use of FM
Putting the test 1-52’s field-uplift test as a quality-assurance measure for roof assembly
h ; :
zistante\a\fnsaimty has been found in installation. &®:
field-uplift testing
I Link
54
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Vapor retarder adhesion testing

Moisture-related issues with concrete roof decks

55
A N \ ot
CONCRETE DECK MalSryRD Professional Roofing
PROBLEMS CONTINUE TO
PLAGUE THE RQOFING INDUSTRY Februa ry 2022
56
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NRCA recommends designers specify and adhered vapor retarder...
but isn’t adhesion of the vapor retarder still a concern?

57

What we tested...

Vapor retarder adhesion testing

2-ply asphalt BUR membrane

Manufacturer A-SA vapor retarder

Manufacturer B-SA vapor retarder

Manufacturer C-SA vapor retarder

Manufacturer D-SA vapor retarder

58
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28-day cure

59

Sample conditioning

After vapor retarder application; 28 days after concrete placement

* Conditioned for 60-days
* One set of each at standard laboratory conditions
* Other set of each at a 30 F temperature differential

—The temperature differential creates an upward
vapor pressure drive

60
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61
Test results
Vapor retarder adhesion
Sample Tested pull resistance Difference
Lab. conditions Vapor drive Differential Percent
60-day conditioning 60-day conditioning differential
(Average of 5 specimens) | (Average of 5 specimens)
2-ply built-up membrane 1,421 psf 833 psf -588 psf -41%
62
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Conclusions

Vapor retarder adhesion

e Results vary

* For 4 of 5 samples, vapor drive conditioning resulted in
lower values, but Manufacture 3-SA VR is higher

* All results greater than 90 psf (i.e., FM 1-90)

63

Recommendations

Vapor retarder adhesion

» Designers should specify vapor retarders after considering
vapor retarder adhesion both at the time of application and in-
service.

* Manufacturers should incorporate some form of vapor drive
conditioning assessment in their product development and
assessment, and make that information available to specifiers.

* The vapor drive conditioning used in this testing is one possible
assessment method.

64
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Better understanding
of adhesion

Recent research shows vapor retarder
adhesion to new concrete roof decks
varies

by Mark S. Graham

24 professionalioofing.nat MARCH 2023

aihesion to nawly placed concratoroof deck.

with some guicncefor proper vapor retarder slection.

Adnasion ressarch

'NRCA contracted with SR Consultants Inc, Wavnske, Wis, tooversse

. el
aring normlb weight structural concrets. The top surface of the con-
finighed.

ercte specimens were float

ions, ol

Professional Roofing
March 2023

L
>
=
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Other topics and your questions

66
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/ \ FEBRUARY 6-8, 2024 | LAS VEGAS, NV

LAS VEGAS CONVENTION CENTER
THE PREMIER ROOFING & EXTERIORS EVENT
EXPO

NRCA

www.TheRoofingExpo.com
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600

mNRCA Rosemont, Illinois 60018-5607

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

Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/markgrahamnrca
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