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Significant revisions
The NRCA Roofing Manual: Steep-slope Roof Systems-2005

OSB roof decks are no longer recommended

Nailbase and vented nailbase insulation should be installed
in two layers with staggered and offset joints

Joints in vented nailbase insulation should be taped
Updated code references to 2024 I-codes
New appendix addressing IBHS’ Fortified program

TO VIEW, CLICK ON BOOK COVER

The NRCA Roofing Manual—2025 Set
i Nrea
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Roof Wind Designer

www.roofwinddesigner.com

ROOF WIND WELCOME MARK GRAHAM  MYPROJECTS  PROFILE  ADMIN  LOGOUT

NRCA | DESIGNER

HOME CONTACT FAQ

ROOF WIND DESIGNER

Tornado design has been added to Roof Wind Designer

Roof Wind Designer is intended to provide users with an easy-to-use means for determining roof systems’
design wind loads for many commonly encountered building types that are subject to building code

compliance.

Design-wind loads are derived using the American Society of Civil Engineers (ASCE) Standard ASCE 7,
“Minimum Design Loads for Buildings and Other Structures.” This standard is a widely recognized consensus
standard and is referenced in and serves as the technical basis for wind load determination in the
International Building Code and NFPA 5000: Building Construction and Safety Code. Roof Wind Designer
allows users to choose between ASCE 7's 2005, 2010, 2016, and 2022 editions. Roof Wind Designer uses
ASCE 7-05's Method 1—Simplified Method, ASCE 7-10's Envelope Procedure, Part 2: Low-rise Buildings
(simplified) of Chapter 30, ASCE 7-16's Envelope Procedure, Part 2: Low-rise Buildings (Simplified) of Chapter
30, and Part 4: Buildings with 60ft < h < 160ft (Simplified), and ASCE 7-22's Part 1: Low-rise Buildings, Part 2.
Buildings with h > 60 ft [h > 18.3 m)1, and Part 4: Building appurtenances, rooftop structures and equipment.
A more detailed explanation of ASCE 7's four editions

RESEARCH+TECH

Professional Roofing
April 2021
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Standards for wood structural panels

International Residential Code, 2021 Edition

Plywood:
e U.S. Department of Commerce PS-1, “Structural Plywood”
e CSA Group 0325, “Construction Sheathing”

Oriented-strand board (OSB):

e U.S. Department of Commerce PS-2, “Performance Standard
for Wood-based Structural-use Panels”

e CSA Group 0437, “Standards for OSB and Waferboard”

Common, but not referenced in the Code

Plywood and OSB:

e APA-The Engineered Wood Association Standard PRP-108,

“Performance Standards and Policies for Structural-Use
Panels”

2025 Legal Conference
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Attachment of Wood Panels: The International Residential Code, 2024 Edition’s Table R602.3(1)-
Fastening Schedule provides minimum fastener and fastener spacing requirements for wood
structural panels into roof framing shown in Figure 6.1.

Item

Description of
building elements

Number and type of fasteners

Spacing of fasteners

Edges
(inches)

Intermediate
supports
(inches)

Wood structural panels, roof sheathing to framing

and particle board wall sheathing to fram

ing

31

3/8- to Vz-inch-thick

6d common or deformed nail
(27x0.113”x 0.281” head)

8d common nail (22" x 0.131” x
0.281” head), or

RSRS-01 nail (2%” x 0.113”x0.281”
head)

32

19/32- 10 ¥4-inch thick

8d common nail (22" x 0.131” x
0.281” head), or

RSRS-01 nail (2%” x 0.113”x0.281”
head)

33

7/8-to 1%-inch thick

10d common nail (3”x 0.148” x
0.281" head), or

212" x 0.1317x 0.281” head
deformed nail

12

Figure 6-1. Roof sheathing-specific excerpt from International Residential Code, 2024 Edition’s
Table R602.3(1)-Fastening Schedule

9
Root Construction
APA Form E30, “Roof Construction”
--Roofing-specific excerpts from
APA’s Engineered Wood Construction
Guide (102 pages)
Link
10
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replacement

Considerations

Lumber, plywood and OSB

Be extra cautious of plywood and OSB roof decks
Limit your deck acceptance responsibilities
Consider more proactive plywood and OSB deck

Consider pull tests for plywood and OSB roof decks when
using mechanically-attached membrane systems

11

Know the options

Proper specification is essential for nail-
basei i

Professional Roofing
September 2024

12
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nailbase

Nailbase insulation considerations

e Double layer design and application

e Taped joints can control vapor leaks/underlayment wrinkling
at board joints

e Pressure-tested and FRT nailbase are not good ideas for

13

“Fully” adhered

14
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The fully adhered misnomer

Terminology can create unredlistic expectations within the roofing industry

by Mark 5. Graham
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Polyiso. testing

R-value testing

16
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17

LTTR — ASTM C1303 and ASTM C518
* A 15-year time-weighted average R-value

* The predicted R-value after 5-years
(under controlled laboratory conditions)

R-value — ASTM C518
e R-value at the time of the test

18
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* LTTR and R-value is typically tested and reported at 75 F.

* NRCA tests at 75 F, but we also test at 40 F and 110 F.

19

Test results

T e | Ruaeisn
1 14.4
2 15.6
3 13.2
4 15.3

20
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More test results

[ sample | Revalue(a0F) Rvalue (75 F Rvalue (120 )

1 10.8 14.4 12.8
2 15.4 15.6 13.4
3 12.6 13.2 11.6
4 16.9 15.3 131

21
Preliminary conclusions
e Tested R-values vary
* Some tested R-values are already lower than LTTR
* Some samples are exhibiting different characteristics
22
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Preliminary recommendations

* Specify, purchase and sell polyisocyanurate insulation
(and all insulation products) based on their thicknesses,
not its R-values

23

Field wind-uplift testing

Putting the field wind-uplift test to the test

24
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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 Wind Uplift Resistance”

25

NDUSTRY ISSUE UPDATE

Field-uplift testing

ASTM E907 and FM 1-52 tests continue to be problematic

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

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

No correlation between field test vs. lab.

results/classifications
NRCA survey: 55% passing

26
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LRESEARGH*-TECH

Professional Roofing
December/January 2022-23

Revisiting field
uplift testing

NRCA's long-standing concerns
continue with this issue

Graham

27

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

28
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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

29

;RESEARCHJfTECH

Professional Roofing
September 2023

Putting the test
to the test

Substantial variability has been found in
field-uplift testing

by Mark S. Graham

Link

30
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; RESEARCH+TECH

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
1-52’s field-uplift test as a quality-assurance measure for roof assembly
installation. $®:

Putting the test
to the test

Substantial variability has been found in
field-uplift testing

by Mark S. Graham

31

Nighttime tie-in and night seal considerations

32

2025 Legal Conference
Roofing Corp of America 16



NRCA technical issues

January 22, 2025

NATIONAL
ROOFNG
I | CoNTRACTORS
||LL1ll Associanon

Knowledge

ARK)

XXI. WATER CUTOFFS AND
WEATHER PROTECTION

Water cutoffs are temporary felt courses that are installed
to prevent moisture from entering the insulation and
membrane during construction. They should be applied
at the end of each day’s work and whenever work is halt-
ed for an indefinite period to protect the membrane from
precipitation. They must be removed prior to installing
additional insulation.

Temporary flashings should be installed as weather pro-
tection if permanent flashings are not in place. All open-
ings in the membrane should be sealed to prevent any
moisture from entering the roof system before complet-
ing membrane application.

Specifications requiring gravel installation each day are
unrealistic and sometimes detrimental to the quality of
the completed roof. Where working conditions permit,
roofing felts should be “glazed” and sealed at the end
of each day’s work if final surfacing is not installed.

33
With single-ply membrane systems, nighttime tie-ins
and night seals have gotten more difficult...
34
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Some considerations

Nighttime tie-ins and night seals

* Project specific planning...
* Get back to the basics...

— Water cut-off

— Night seals

* SA underlayment and base sheet products
can work well for cut-offs

Concepts to share?

35

Roof deck loading
considerations

36
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Some examples of roof loading

 Pallet of asphalt shingles (42 bundles): 2,500 to 4,200 lbs.

* Pallet of TPO membrane rolls: 1,400 to 3,450 Ibs.

 Pallet of MB cap sheet (20 rolls): About 2,500 Ibs.

* Pallet of glass-faced gypsum board (4 x 4): 1,600 to 2,400 lbs.
 Pallet of bonding adhesive (45 pails): 1,800 lbs.

* Bundle of polyiso. (4 x 8): 250 to 500 Ibs.

37

University of Massachusetts — Amherst
“Roof Live Loads for Low-Slope Roofs”

Joint research
Metal Building Manufacturers Association

National Roofing Contractors Association
Steel Deck Institute

38
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Some initial considerations

Roof deck loading concerns

Roofing operations may exceed live load capacity

Note joist/framing orientation

Consider avoiding adjacent load placement
Position loads across joists/framing
Consider added dunnage across framing
Also consider rooftop equipment weight

39

Radio frequency radiation

Rooftop cell phone transmitters

40
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CRCA dvisory Bulletin [ A |

diofr Radiation and El ic Fields
The increased number of cellular antennas and other communication equipment that generates
(RF)and s (EMF) may be exposing
contractors to harmful levels i on rooftops, sides
on s, safety
limits and mitigating exposure.
With the and devek hnology, th q risk
for
‘electromagnetic fields (EMF) such as smart meters, cell phone towers and equipment using 56
technology. Roof i for this type of equipment and thes
roof areas f of d the
Safety Code6. and/or federal for further

information/guidance for mast stringent requirements.

What is Radiofrequency (RF) Radiation?

There are two types of radiation — ionizing radiation and non-ionizing radiation. Both are forms
of electromagnetic energy, but ionizing radiation has more energy than non-ionizing radiation.
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 facilities. 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 fnformation. RF radiation is nvisible and power levels of equipment
‘and amount of RF radiation can fluctuate without warning.

About Safety Code 6

* which
(EMF)in the s This
EMF such as: WiFi, cell phones, smart meters, cell phone towers,
i g that it continues n
known poter effects.
Canada
‘would take steps to protect the health of Canadians.
th-risk Joccupationsl-

sure-guidelines html

CRCA Advisory Bulletin

June 2023

41

42
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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
isto the equipment/device(s), and the more time that is spent in the area. Werkers can protect

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 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.

Look 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.

T ————
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Recognize the sighage

No Trespassing

p‘.-@gc.@;' of AT&T |
Authorized -
Personnel O

Violaters will be Prosecuted

of emergency, or prior td p I |

ance on this site, call 8o
and reference cell site number

ACAUTION

Radio frequency fields bey
this point may exceed the H
general public exposure lin|

Beyond this point:

Obey all posted signs and site gui

for working in radio frequency Radio-frequency fields at
environments. this site may exceed FCC
- mreance w mmrcatzans Cammaasn nies of rules for human exposure.

Beyond this point:

e B For your safety, obey all posted sign S j e
-~ and site guidelines for working in Radio frequency fields at this site
radio frequency environments. exceed the FCC rules for human
In sceordance with Federal Communications Gommission uied  @XPOSUIE.

radio frequency emissions 47 CFR 1.1307(b)

Failure to obey all posted signs and site
guidelines for working in radio frequency
environments could result in serious injury.

Srorsign com + 500 052 1457 - o

. J

Photos courtesy of Peter Shackford—Hettrick, Cyr & Associates, Inc.
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If work needs to be performed within a potentially hazardous area:

CRCA

How protect yourself from RF radiation

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

* Complete avisual 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 whem te contact for infermation
about antennas, their locations, and the RF radiation levels.

Look 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.

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

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.

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.
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TirkcA | TOOLBOXTALKS

National Roofing Contractors Association

45

National &

i  TOOLBOXTALKS

Radio frequency (RF) hazards

According to the Federal Communications Commission. (FCC), radio waves and

c i are one form of
g that harm people. Harm from RF exposure will vary according to parwer levels,
length of exposure time and distance from the antennae. Sources of RF energy on 2
roofiop often are not obvious and usully are not properly marked or defined as dan-
ger zones by waming signs. In many cases, antennae are hidden by building elements

30 workers may not be aware of their presence. Here are same important facts about

RF energy and things that you can do to avoid it
« Hligh levels of RF may heat body tisue and increase body temperarure, causing

tissue damage because the body cannot cool quickly enough to prevent damage.

“This i called RF's thermal effocs, and your eyes are the most valnerable part of

your body. Actual contact may cause a shock or bum.

At lower, nonthermal levels of RF exposure, nervous system and immune sys-

tem problems, kidney damage, neurological disorders and even some cancers

may occur.

* Become familiar with what RF transmitters or antennae look like and the dan-
gers of working near them. Be avrare that warning signs for RF transmirters
may not always be present on 2 roof.

« Your employer must inquire as to the presence of RF equipment and whether it
may be shut down or shiekded or other barrier device installed for the duration
of the work period roofing workers will be in proximity to the transmitter.

« Symproms of RE exposure ofien soem the same as physical exertion and
become heat exhaustion or heat stroke. Removing a worker from the area
and cooling the body is imponant. Trained, professional medical care of the
symproms is citical.

aofing

46
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Some useful references

CRCA Advisory Bulletin ( )

Health Canada’s Safety Code 6 ( )

Federal Communications Commission ()

Center for Construction Research and Training ( )

47

“Moisture” meter concerns

48
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These meters do not read moisture...
...they are reading relative conductivity, which can be
correlated to specific materials in specific conditions
when properly calibrated.

49

Considerations

“Moisture” meters

Read/understand the instruction manual

Understand device sensitivity

Understand proper operating conditions

Proper calibration/recalibration is critical

Don’t overstate the meter’s capability

Verify job-specific results with gravimetric analysis

50
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30 PACK
L4 KNIFE

IR thermometers

The same concerns apply:

* Not really measuring
temperature

* Emissivity

» Reflectivity

* Devices are sensitive to
temperature and humidity
changes

51
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(@ Interdisciplinary Professional Programs
College of Engineering
O Course Search

Professional Development Courses  Certificates  Online Master's Degrees  Custom Courses ~ Aboutv

Home / courses / LowSlope Roofing Systems

Low Slope Roofing Systems

‘ PRINT

‘ f ‘ v ‘ in ‘ & ‘ Upcoming dates (1)

Course Overview Dec. 2-3, 2025

- . L . N Madison, WI
If you design, install, commission, maintain or repair low slope roofing

systems, this course will provide you with the tools and techniques to do your

. . . . " ENROLL NOW
job correctly and avoid problems. Upon completing this course, you will be -
able to identify the best solutions to your roofing problems, whether you're

working on new construction, performing maintenance, or re-roofing. [ Add to Calendar

[
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® Site Search

@ Interdisciplinary Professional Programs
.4

College of Engineering

O Course Search

Professional Development Courses  Certificates  Online Master’s Degrees Custom Courses  About~

Home / courses / Advanced Topicsand Current Issues in Low-slope Roofing

Advanced Topics and Current Issues in Low-slope Roofing

‘ PRINT

‘ f ‘ v ‘ in ‘ & ‘ Upcoming dates (1)

Course Overview Mar. 25-26, 2025

" . . Madison, Wi
Learning objectives for this new course include expanding on your ability to '

troubleshoot water- and wind-related failures, gaining a greater
understanding of moisture mechanics and issues related to concrete roof EREOL PON

decks, and recognizing some legal considerations and sustainability issues in

the roofing industry. B1Add to Calendar
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Mark S. Graham

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

Rosemont, lllinois 60018-5607
N RC/ \ (847) 299-9070
= mgraham@nrca.net
www.nrca.net

Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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We’re moving! NRCA’s new office address as of April 1, 2025...

Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
Two Pierce Place, Suite 1200

Itasca, lllinois 60143
N RC/ \ (847) 299-9070

- mgraham@nrca.net
www.nrca.net

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