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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”
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Roof sheathing attachment

IRC 2021 Table 602.3(1), Rows 31-33 (minimum attachment)

SPACING OF FASTENERS
ITEM | DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER®®© o Intermediate
Edges” (inches) ‘ supports® ® (inches)
Wood structural panels, subfloor, roof and interior wall sheathing to framing and
particleboard wall sheathing to framing [see Table R602.3(3) for wood structural panel exterior wall sheathing to wall framing]
6d common or deformed
(2" % 0.113" % 0.266" head); or 6 o
T 2% % 0.113" % 0.266" head nail

3L\ =, (subfloor, wall)'
8d common (2'/,” x 0.131") nail (roof); or 6 o
RSRS-01 (2%, = 0.113") nail (roof)®
8d common (2-2"/,” = 0.131”) nail 6 12
(subfloor, wall)

39 |19 n_3» 8d common (2'/,” x 0.131") nail (roof); or 6 6t

3 4 RSRS-01; (2% x 0.113") nail (roof)"
Deformed 2%," x 0.113" x 0.266" head 6 12
(wall or subfloor)
10d common (3" x 0.148") nail; or
T _ 1w
3 =T 2!/, x 0.131 x 0.281" head) deformed nail 6 12

f. For wood structural panel roof sheathing attached to gable end roof framing and to intermediate supports within 48 inches of roof edges and ridges, nails
shall be spaced at 4 inches on center where the ultimate design wind speed is greater than 130 mph in Exposure B or greater than 110 mph in Exposure C.

5
Root Construction
APA Form E30, “Roof Construction”
--Roofing-specific excerpts from
APA’s Engineered Wood Construction
Guide (102 pages)
Link
6
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wood structural panels

by Mark S. Graham

24 professionairoofing net APRIL 2021

Plywood or OSB?

Moisture-related concerns exist with

Professional Roofing
April 2021

[
=}
~

A Not-So-Perfect Storm:

The Convergence of Large Buildings,
Wood Decks, and Mechanically Attached
Low-Slope, Single-Ply Roofing Systems

ABSTRACT

Recent indicators suggest the potential need for
additional design considerations when instaling
mechanically attached, low-slope, single-ply roofsystems.
‘over oriented strand board (058 dacking in large ware-

LEARNING
OBJECTIVES

» Identify wind uplift and building pressurization
ssuos with wood decks on large warshouse and
industria

forcos, building pressurization, or a combination of the

mechanically attached, single-ply roofing systems.
» and of sin-

the

Thi

docking materials as

well 35 the effect of prassura, cycling, and eccen-
e

patterns in such systems, we conducted a imited
‘sampiing of cyclic and dynamic testing. Thislimited

falures.

with rep:

P
This white paper is dedicated to exploring the potertial
performance ofn-seam mechanical fastening pattars.
in 0S8 decking systemswithin large warshouse buid-
ing environments when they are exposed to a varisty
of environmental conditions. Furthermore, we aim to

SPEAKERS

Richard Gustin
ll, Denver, Colorado.

sidor when choosing to use a mochanicaly fastaned
single-ply roofing system over an 0S8 deckin large
warehouse applications.

22 | GUSTIN & HUGHES.

Rick Gustin startad s career
53 roofing contractor before
comning to Johns Manville OM)
in1998,whore he served asa
field technical representative. He
then held various roles, including
tachnical services specialis, Sx
Sigma Black Balt, and applica-
tion engineer before assuming
rosponsibilty as manager of Guarantse Services. In
2073, he became the EPDM product manager focusing
on doveloping IM's offering. Today, Rick s the Owner
Services Technical Manager responsible for arge
claims and tochnical marketing support. Ho holds a
degres in mechanical engineering from Rensselasr
Polytochnic Institute.

The IIBEC Intarnational Convention and Trade Show

2024 1IBEC Convention Proceedings
March 8-11, 2024
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Considerations

Lumber, plywood and OSB

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

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

Radio frequency radiation

Rooftop cell phone transmitters

10
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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

[
>
=~
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themselves by the following:

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

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 ————
i

formation ta the sttenton of the eader. The data, commentary, apinians and candhis
with conclusive techrical adice and the reacer should not sctor'y on the roafing inform stion contained in this Acvizary

Thiz Advzory Bulletn = —
#any. are st imendes to

ecking 5

orany of s officers, Grectors. members

or the consequences of any interpretation which
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Recognize the sighage

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

No Trespassing
Violaters will be Prosecuted

of emergency, or prior td p I |

ance on this site, call  so

and reference cell site ‘number

ACAUTION

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

Obey all posted signs and site gui Beyond this point:

for working in radio frequency Radio-frequency fields at

environments. this site may exceed FCC

- o e mmrcatzans Cammaasn nies of rules for human exposure.

Beyond this point:

For your safety, obey all posted sign:

~ and site guidelines for working in Radio frequency fields at this site
radio frequency environments. exceed the FCC rules for human
in accordanco with Federal Communications Commission ruied  @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.

13
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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.




Talking Technical March 26, 2024

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)

L[]

15

FiNecA | TOOLBOXTALKS

National Roofing Confractors Association

16
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Radio frequency (RF) hazards

Acconding to the Federal Communications Commision (FCC}, radio waves and

¥ form
gy that harm people. Harm from RF exposure will vary according to power levels,
length of expasure time and distance from the antennae. Sources of RF energy on 3
‘maftop often are not obvious and usually are not properly marked or defined as dan-
ger zonzs by waming signs. In many cass, antennaz are hidden by building elements
50 workers may not be aware of their presence. Here are some important facts about
BF energy and things that you can do to avoid i

igh levels of RF may heat body tissue and increase body temperature, crusing

ag: cannot cool quickly enough to prevent damage.
“This s called RF's thermal effects, and your eyes are the most vulnersble part of
your body. Actual contact may cuse a shock of bum.

« Atlower, nonthermal levels of RF exposure, nervous system and immune sys-
tem problems, kidney damage, neurclogical disorders and even some cancers
may occur.

* Become familiar with what RF transmitters or antennac look ike and the dan-
gers of working near them. Be aware that warning signs for RF transmitters
may not abways be present on a roof.

« Your employer must inquire a5 to the presence of RF equipment and whether it
may be shut down or shiekde o other barrer device installed for the duration
of the work period roofing warkers will be in proximity to the wansmitter.

« Symptoms of RE exposure ofien seem the sume as physical exertion and can
become heat eshaustion or heat stroke. Removing a worker from the area
and coaling the body is importan. Trained, professional medical care of the
symptoms is critical.

Reofing Contractors Associafion TOOLBOXTALKS www.nrea.nat

17

2024 |I-codes

18
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The 2024 I-codes have already been published
and are available, except for the International
Residential Code, 2024 Edition and International
Energy Conservation Code, 2024 Edition

19
[ ]
Accessing the I-codes
codes.iccsafe.org
Bson w
= ;524 |_codes w‘vlt::‘::\“e‘fr:rgs:ﬁjzt of Content & Features ﬁ om
20
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(CHAPTER 15 ROOF ASSEMBLIES AND
ROOFTOP STRUCTURES
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21

Frst

CHAPTER 15 ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

Usernotes:

About this chapter: Chapter 15 provides minimurm requirements for the design and construction of roof assembiies and ro0fop

structures. Th
chapter is largely prescript

recognizes newer products. Section 1511 addresses rooftop structures, which i
Rooftop penthouses larger than prescribed n ihis chapter must be treafed as a story under Chapter 3.

t barrier. The

criteria address the weather-protective barrier at the roof and, in most circumstances, a fire-resistar
e in nature and is based on decades of experience with various nal materials, but it aiso
penthouses, taniks, towers and spires.

Code development reminder: Code change proposais (o Sections preceded by the designation (BF] or[F] wil be considered by
one of the code development committees meeting during the 2024 (Group A) Code Development Gycle. Al other code Ghange
g the 2025 (Group B) Code Development Cycle

proposals will be considered by a code develoopment committee meeting d

SECTION 1501
GENERAL

1501.1 Scope.

The provisions of this chapter shall gover the design, materials, construction and quality of roof assemblies, and rooftop structures.

SECTION 1502
ROOF DRAINAGE

1P11502.1 General.
lon 1611 of this code and Chapter 11 of the

Design and installation of roof drainage systems shall comply with this sectior

temational Plumbing Code.

[P11502.2 Secondary (emergency overflow) drains or scuppers.

construction extends above the roof in su
istallation and sizing of secon
Chapter 11 of the Internation:

March 26, 2024

Bon w®

Purchasing the I-codes

shop.iccsafe.org

N

Hepv & Seninv E Can

2024 International Building Code®

Digital Codes Premium Subscription
on oot Learn More

Online accass to contant with sesrch anx

Billed Morthly Billed Annually (Sa

o @ O ko

ate and save it Premium for Teams 11.20

Billed Every 3 Vears

Single License From

Members Signin to reveal discounted price

with Digital Codes Premium ord

5218000 5164000

516200

5267.00

22
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24 |BC

ﬁ INTERNATIONAL
°§ BUILDING CODE'

New to the 2024 I-codes

* Single column text format

* Updated font styles

* QR codes identifying changes

* Streamlined lists

* Consistent grouping of related text
(e.g., tables follow parent sections)

* Shaded table headers and notes

iccsafe.org/design-updates

23

24 |BC

INTERNATIONAL
'§ BUILDING CODE

IBC 2024
e Ch. 15: Roof Assemblies and

Rooftop Structures

e Ch. 27: Electrical
e Ch. 13: Interior Environment
e Ch. 16: Structural Design

24

NRCA LEGALCon Virtual
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ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

d079973

Scan for 1507.1 Scope. Roof coverings shall be applied in accordance with the applicable provisions of this section and
Changes the manufacturer’s installation instructions.

1507.1.1 Underlayment. Underlayment in accordance with this section is required for asphalt shingles, clay
and concrete tile, metal roof shingles, mineral-surfaced roll roofing, slate and slate-type shingles, wood shin-
gles, wood shakes, metal roof panels and BIPV roof coverings. Such underlayment shall conform to the
applicable standards listed in this chapter. Underlayment materials required to comply with ASTM D226,
D1970, D2626, D4869, D6380 Class M, DET5T or D825T shall bear a label indicating compliance with the stan-
dard designation and, if applicable, type classification indicated in Table 1507.1.1(1). Underlayment shall be
fastened in accordance with Table 1507.1.1(2). Underlayment shall be attached in accordance with Table
1507.1.1(3).

Exception: Structural metal panels that do not require a substrate or underlayment.

TABLE 1507.1.1(1)—UNDERLAYMENT TYPES

MAXIMUM BASIC WIND SPEED, V< 130 MPH IN MAXIMUM BASIC WIND SPEED, V= 130 MPH IN
ROOF COVERING | SECTION HURRICANE-PRONE REGIONS OR V< HURRICANE-PRONE REGIONS OR V=
140 MPH OUTSIDE HURRICANE-PRONE REGIONS | 140 MPH OUTSIDE HURRICANE-PRONE REGIONS
ASTM D226 Typelorll ASTM D226 Type I
STMIDTIT0 ASTM D1970
Asphalt shingl 1507.2 ASTM D4869 Type |, II, Il or IV
sphaftshingles ype ., L aor ASTM D4869 Type Il or IV
ASTM D675 ASTM D8257
ASTM D8257
— — e — ‘ B ‘ .
‘ ASTM D226 Type lor Il ASTM D226 Type I
Wood shingles 15078 ASTM D4369 Type |, Il Ill or IV ASTM D4369 Type lll or IV
Wood shakes applied
| P ASTM D226 Type | or Il ASTM D226 Type Il
to a solid sheathing 1507.8 ASTM D4869 Type |, II, Ill or IV ASTM D486S Type Il or IV
roof deck

25

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

[BG] 1511.6 screens shall be
exterior walls in accordance with the type of construction of the building. Where the fire separation sl graate than 5 fest
(1524 mm), mechanical equipment screens shall ot be required to comply with the fire-resistance rating requirements.

[BG] 15116.1 Helght Umitations. Mechanical equipment screens shall not exceed 18 foat (5486 mm) in height above the roof

Exception: Where located on buildings of Type IA construction, the height of mechanical equipment screens shall not be
limited.

[86] 1511.6.2 Type , Il il or Regardless of the tsin Section 15116, mech screens
that are located on the roof decks of buildings of Type1, I, Il or IV construction shall be permitted to be o o e,
blematerials in accordance with any ane of the following imitations:

L. The fire separation distance shall be not less than 20 feet (8096 mm) and the height of the mechanical equipment screen
above the raof deck shall not exceed 4 feet (1219 mm) as measured to the highest point on the mechanical equipment
screen.

2. The fr seporation distance shallbe ot less than 20 feet (6056 mm) and the mechanicalsquipment screen shall be
constructed of -omplying with Section 2303.2 for exterior installation.

3. Where exterior wall covering panels are u;sd the panels shall have a flame spread index of 25 or less when testedin the
minimum and maximum thicknesses intended for use, with each face tested independently in accordance with ASTM
EB4 or UL 723. The panels shall be tested in the minimum and maximum thicknesses intended for use in accordance
with, and shall comply with the acceptance criteria of, NFPA 285 and shall be installed as tested. Where the panels are

tested as part of an axterir wall assembly with NFPA 285, e face of the

mechankal equipment ructurein asthey wereir the tested exterior wall
ssembly.

[86] mn.s.:rwe on TypeV

construction, 25 measured from grade plane to the highest point an the mechanical equipment screen, shall be permitted to
‘exceed the maximum building height allowed for the bulding by other provisions of this code where complying with any one of
the following limications, provided that the fire separation distance is greater than 5 feet (1524 mm):
1. Where the fire separation distance is not less than 20 feet (6096 mm), the height above grade plane of the mechanical
cquipment scrsen shall not exceed 4 fst (1219 mim) mor than the maximum bulding heigh allowed.
2 T constructed of
3. The mechanical equipment screen shall of d ith Section 2303.2 for
axerior installation
4. where the fire separation distance is not lass than 20 fect (6096 mm), the mechanical equipment screen shall ba
constructe of materials having 2 flame spreod indr of 25 o los when tested in the minimum on maximum thick-
nesses intended for ASTM EB0r ULT23.
[BG] 15117 Other rooftop structures. Rooftop structures not regulated by Sections 1511.2 through 15116 shall comply with
- tiy icak

[BG] 1511.7.6 Lightning protection systems. Lightning protection system components shall be installed in accordance with
Sections 1511.7.6.1,1511.7.6.2 and 2703.

[BG] 1511.7.6.1 Installation on metal edge systems or gutters. Lightning protection system components attached to
ANSI/SPRI/FM 4435/ES-1 or ANSI/SPRI GT-1 tested metal edge systems or gutters shall be installed with compatible brackets,
fasteners or adhesives, in accordance with the metal edge systems or gutter manufacturer’s installation instructions. Where
the metal edge system or gutter manufacturer is unknown, installation shall be as directed by a registered design professional.

[BG] 1511.7.6.2 Installation on roof coverings. Lightning protection system components directly attached to or through the
roof covering shall be installed in accordance with this chapter and the roof covering manufacturer’s installation instructions.
Flashing shall be installed in accordance with the roof assembly manufacturer’s installation instructions and Sections 1503.2
and 1507 where the lightning protection system installation results in a penetration through the roof covering. Where the roof
covering manufacturer is unknown, installation shall be as directed by a registered design professional.

w 024

NTERNATIONAL CODE COUNCI

26
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ELECTRICAL

SECTION 2703—LIGHTNING PROTECTION SYSTEMS
2703.1 General. Where provided, lightning protection systems shall comply with Sections 2703.2 through
2703.3.
2703.2 Installation. Lightning protection systems shall be installed in accordance with NFPA 780 or UL 96A. UL
96A shall not be utilized for buildings used for the production, handling or storage of ammunition, explosives,
flammable liquids, flammable gases or other explosive ingredients including dust.

2703.2.1 Surge protection. Where lightning protection systems are installed, surge protective devices shall
also be installed in accordance with NFPA 70 and either NFPA 780 or UL 96A, as applicable.
2703.3 Interconnection of systems. All lightning protection systems on a building or structure shall be intercon-
nected in accordance with NFPA 780 or UL 96A, as applicable.

27

'ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

[BG] 1511.8 Structural fire resistance, The structural frame and roof construction supprting loads imposed upon the roof by any
shallcompl i Table 601, The fire-resi i

Table 601, Note 2, shall

not apply to roofs containing rooftop structures.
[BG] 1511.9 Ralsed-deck systems Installed over a roof assembly. Raised-deck systems installed above a rof assembly shall
comply with Sections 1511.9.1 through 151195,

[8G] 1511.9.1 Installation. is comply with
L The perimeter of the raisad.deck system shall ba surroundad on all sides by walls or by  noncombustible enclosure
approved to prevent fire intrusion below the raised-deck system. The wall or enclosure shall extend at least from the roof
assembly to the top surface of the raised-deck system. The enclosure shall not impede roof drainage in accordance with
Section 1511935
Argised.deck system shall be installed above alsted roof assembiy
Excoption: Where the roof assembly is not required to have a fira classification in accordance with Section 1505.2
‘Araised-deck system shall be installed in accordance with the manufacturer’s installation instructions
Asaised-deck system shall not impede the operation of plumbing or mechanical vents, exhaust, ai inlets o roof drains.
Whre required, access for inspection, cleaning of maintenance shall be provide
[BG] 1511.9.2 Fire classification. The raiscd.-deck system shall be listed and identified with 2 fire classification in accordance
with Section 1505 and shall be tested in accordance with aither Saction 1511.9.2.1 or 15119.2.2
[BG] 1511.9.2.1 Fire tasting of the rasad dack system Installed ovr a classifled roof assembly. Tha rajsad deck system
shall be tested separately from the roof assembly over which it isinstalled. The fire classification of the raised-deck system shall
b not less than the fire classification for the roof assembly over which it is installad.
h X brick, masonry, concreteor other noncombus-

b
fire testing of th de X
[BG] 1511.9.2.2 Fire testing of e y. The d the raised-
deck system shall be tested together.
[BG] 1511.8.3 Pedestals or supports. The pedestals or supports for the raised-deck system shall be installed in accordance with
manufacturer's installation nstructions.
[BG] 1511.9.4 Structural requiremants. The raiscd-deck system shall be designed for all applicable loads in accordance with
Chapter 16 and performanca rquirements in Section L504.5.
[BG] 1511.9.5 Roof dralnage. The raiszd-deck systam, including tha wall or enclosure batwazn the roof assembly and the raised
deck, shall be designed and installed to allow for the operation of the roof drainage system as required by Section 1502 and the

Intemational Plumbing Code. The roaf structure to support any standing water resulting
the raised-deck system.
[B6] 1511.9.6 Accessibility and egress. The raised deck system shall Chapter 11 and f

egress shall be provided in accordance with Chapter 10.

SECTION 1512_REROOFING

Exceptions:

1512.1 General. Materials and methods of application used for recovering or replacing an existing roof covering
shall comply with the requirements of Chapter 15.

1. Roofreplacement or roof recover of existing low-slope roof coverings shall not be required to meet the
minimum design slope requirement of '/, unit vertical in 12 units horizontal (2-percent slope) in
Section 1507 for roofs that provide positive roof drainage and meet the requirements of Sections
1608.3 and 1611.2.

2. Recovering or replacing an existing roof covering shall not be required to meet the requirement for
secondary (emergency overflow) drains or scuppers in Section 1502.2 for roofs that provide for posi-
tive roof drainage and meet the requirements of Sections 1608.3 and 1611.2. For the purposes of this
exception, existing secondary drainage or scupper systems required in accordance with this code shall not be removed
unless they are replaced by secondary drains or scuppers designed and installed in accordance with Section 1502.2,

Scan for
Changes

&

L]

a4dfobb
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STRUCTURAL DESIGH

6. Designload-bearing values ofsois.

7. Rainloaddata
1603.1.1 loorivolad. Theunforly istuted, concentated s mpact for v o usd i the esinshall be indicatedfor
floor areas. accor for ea
1603.1.2 Roof live load. The roof live load used in the design shall be indicated for roof areas.
1603.1.3 Roof snow load data. The ground snow load, p,, shall be indicated. In areas where the ground snow load, p,, exceeds 15
pounds per square foct {psf) (0.72 kN/n), the following additional information shall also be provided, regardiess of whether
snow loads govem the dasign of the roof:

L Flatroof snow load, .
Snow exposure factor, €.,
Risk category.
Thermalfactor, .
Slope factor(s), .

load(s) 2, d g, exceeds 30 psf (144 kNjm)

Width of snow drift(s), w.
winter wind parameter for snow dift,

D ;s W

Applicable inter

1603.1.4 Wind and tornado design data. The following information related to wind leads and, where required by Section 1609.5,
tornado loads shall be shown, regardless of whether wind or tornado loads govern the design of the lateral force-resisting system
of the structure:

1. Basic wind speed, V, mph (m/s), tornado speed, ¥, mph (m/s), and allowable stress design wind speed, V,,
determined in accordance with Section 1609.3.1.

Risk category.
Effective plan area, A,, for tornado design in accordance with Chapter 32 of ASCE 7.

Wind exposure. Applicable wind d\rectlon if more than one wind exposure is utilized.
jcable tornado internal pressure coefficients.
esign wind pressures and thelr appucable zones with dimensions

be used for exterior component and cladding
eI professional responsible for the design of the structure,
pounds per square foot (kN/mz) Where de3|gn for tornado loads is required, the design pressures shown shall be the
maximum of wind or tornado pressures.

1603.1.7 Flood design data. For buildings located in whole or in part in flood hazord areas as established in Section 1612.3, the
documentation pertaining to design, if required in Section 1612.4, shall be included and the following information, referenced to
the datum on the community's Flood Insurance Rate Map (FIR), shal be shown, regardless of whether flood loads govern the
design of the building
L. Flood design class assigned according toASCE 24.
2. Inflood hazard areas other than coastal high hozord areos or coastal A zones, the elevatian of the proposed lowest floor,
including the basement.
3. Infleod hazard. areas or coastal A zones, the clevation ta which any nonrasidential
bulding il be oy Roodsroofed

1A the the bottom of structural
member u! the lowest foor, m(ludmg the basement.

29

| will have a feature article in the June issues of Professional Roofing
addressing IBC 2024’s roofing-related changes

30
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IWU I C IWUIC 2024
2 * Overlays the Building Code

e o * Ch. 5: Special Building
S Construction Regulations

* Ignition-resistant Construction
Class1,2or3

* Class 1 and 2: Class A roof
Class 3: Class B roof

* Valley, eave, gutter and
downspout and roof vent
requirements

INTERNA,

Link
31
L RESEARCH+TECH
Professional Roofing
December 2023/January 2024
Wildfire mitigation
20 professionalroofing.net DECEMEER/JANUARY 2023-24 Lrﬂ(
32
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24IPMC

INTERNATIONAL PROPERTY
=3/ MAINTENANCE CODE®

IPMC 2024

* Sec. 304-Exterior Structure
* Sec. 507-Storm Drainage

33
L RESEARCH+TECH
Professional Roofing
February 2024
Maintaining compliance : e
£ misiuiobmmms Link
34
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Updates to FM Global datasheets

www.FMGlobalDataSheets.com

FM 1-15, “Roof-mounted Solar Photovoltaic Panels
FM 1-28, “Wind Design”
FM 1-54, “Roof Loads and Drainage”

”

35

36

NRCA LEGALCon Virtual

1.1 Changes
January 2024. Interim revision. The following changes were made:

. The tornado guidance formerly i
xisting Secticn 4.2. All tables, f

Wind Design 1-28
FM Global Property Loss Prevention Data Shests Fage s
10 scoPE

This data shest provides general guidance to building designers regarding wind considerations with regard
o property protection at highly protected buikdings. This includes recommended wind pressures for common
building shapes for the following:

Appendix D has been transferred to new Sectior
and equations have beenr

ct d in its entirety.

on FM Approved Roof Anchors was added to Sectiol : .8. FM Approved Roof Anchors
| can be used to prov ue additional secure n:—‘.r or roof mounted equipment to prevent

pressure coefficient for the vertical force equation in Section 2.6. Conditicns
io of the distance of elevated roof mounted equipment from oof sur 'faue to the I* ttom of
nt in relation to the mean roof height for the building (C/H) is = 0.03 allows for a low ur

1 eeds for areas in Canada in a tro
ertain select cities in Canada within the Canadian Marit
o ST e W S S e

parts of wood-iramed structures, and ot or oravel from nearby roofs.
« Windows and doors and lightweight wall cladding can be biown in or out by the pressures exerted on the
building

+ Roofing and roof deck materials can be tom andior peeled off structures.
+ Inadequately sscured roof.mounted squipment can be biown out of piace, damaging the roof cover

20152024 Fackry Mulual Insurancs Company, All gh' reservec.

18



Talking Technical

37

2.11 Tornadoes

The follo
that
of a tornado.

D':S\
for

n %‘cbll.

;1

warrant addit

Wind Design 1-28

FM Global Property Loss Prevention Data Sheets Page 13

285 One of the following may be done to account for the higher wind pressures in the perimeter and comer

A Use wind design preseures for the field, perimeter and comer areas based on the Eurocode, o
B. Use wind design pressures for the field-of-ro0f as determined by the Eurocode and provide prescriptive
enhancements for the sacurement of above-deck roof components and metal deck securement for the
perimeter and comer areas per DS 1-28 o DS 1-31

286 Do not credit parapets for reducing roof design uplift pressures unless the parapet height (h,) is at

least 3 1t (0.9 m). In addition, use design pressures bassd on the Eurocode that are at least equal to that

required for an h/h ratio of 0.025, regardiess of the actual ratio.

28.7 Use Figure 30.3-7 of ASCE 7-16 for extemal pressure coeffcients (GC.) for domed roofs with an EWA

of 10 o 1 m* (CPE 1)

28.8 Design all structural framing, including beams, columns, us:
and capacity-reduction factors spacified in the Eurocods.

puriins, and girts, using load factors

289 Use Eurocode factors that are modified by National Annexes only if they make the design more
conservaive.

ing section prov

Note for Figure 2 11.1: Hawaii

occurrence. The
and
storms and shol

aska.
d normally

protection to

, Alaska, Puerto Rico and
n-tornado des
Guam, and much of A
be designed for w

des guidance for building
reduce potential property

damage anc

rd should be appliec ocations

ntours in the tornado wind spe

s, doors, windows slx i
jith Figure 2.11

ncluding wa
accordance

Guam have a very
sign wind speeds exceed 100 mph (45 m/s)
One difference is that Hawai

ndborne debris,

:nnv:

owners or occupants wh
business

ith tornado

ow
"”'I a

Puerto Rico and Guam are pr
vhich is not t

o have important fa

S

probability
of Hawai

r Alaska.

20152024 Factory Mulia Insurance Company. Al FGN resenea.

nd speeds > 140 mph
oof-mounted equipment and roof
Higher design wind speeds

of tornado
Puerto Rico
one to tropica

:
3
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Wind Design 1-28

FM Global Property Loss Prevention Data Shests Page 47

3.12.4.8 Building Materials Used for Roof Construction

Wind loss experience has been more favorable with structural concrete roof decks than with steel decks.
Steel deck may be used, but should be designed for higher pressures. This design could involve the use of
any or all of the following:

¢ Shorter deck spans
« Stiffer (deeper, thicker, etc.) deck
¢ Increased securement to joists/purlins

Experience has also shown that steel joists may buckle due to the transfer of lateral loads to them, or from
compressive stresses that develop in their lower chords while uplift pressures are applied to the roof deck.
This buckling could be resolved by enhancing the joist resistance, improving the joist bridging and/or adding
lower chord extensions.

Insulated roof assemblies with very high wind resistance can be found in RoofNav®, a publication of FM
Approvals. Some assemblies, including those using insulated steel deck, have wind uplift ratings up to
approximately 465 psf (22 kPa). These assemblies provide a cost-effective design for higher wind speeds
associated with tornados, including the application of pressure coefficients to reflect areas of the roof with
higher wind pressures, and a reasonable safety factor.

i
FM Approval Standard 4431, Approval Standard for Skyiights

Note: The cost increase to change from a 90 mph (40 m/s) design wind speed (as is the case with the majority
of the central United States) to a higher tornado wind design will vary, depending on geography, the specific
design criteria, percentage of windows, etc. Increased construction costs for components and cladding are

expected in areas not normally designed for increased wind speeds. This cost increase could be as high as
50%.

39

Look for more information on tornado design...

40
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FEMA/NIST Design Guide

Design Guide for New Tornado Load
Requirements in ASCE 7-22

This instructional guidance is for design professionals and building officials to help them
determine when a building or other structure is required to be designed to minimum
tarnado loads and how to calculate design tornado forces. This guide is in accordance with
the updated requirements of the American Saciety of Civil Engineers (ASCE) / Structural
Engineering Institute (SEI) standard ASCE 7-22, Minimum Design Loads and Associated
Criteria for Buildings and Other Structures.t

This Design Guide is intended for users with a basic understanding of ASCE 7 and who
know how to determine wind loads using ASCE 7 methodology, as presented in Chapters
26 through 31

Introduction and Background

Tomadoes have historically killed more people in the United States than hurricanes and earthquakes combined
(NWS, 2020; USGS, 2015). According to the Insurance Information Institute, Inc. (2020), the average annusl insured
catastrophe losses for events involving tomadoes exceeded these for both hurricanes and tropical storms
combined, for the period of 1997-2016. The 2011 Joplin tomado disaster was the deadliest and costliest tomado
in the U.S. since 1950 and was one of the primary drivers for the addrtion of tomado load provisions in ASCE 7
{NIST, 2022). With the publication of ASCE 7-22 (ASCE; 2021), tornado load requirements sre now considered as &
minimum design load in conventional building design when buildings are located in tomado-prone areas. The new
ASCE T tornado load provisions do not apply to storm shelters or safe rooms. The ASCE 7 tomado load requirements
will be included in the 2024 International Building Code (IBC), the 2024 National Fire Protection Association (NFPA)
5000 Building Construction and Safety Code, end the 2023 Florida Building Code. The adoption of the ASGE 7
tomado load provisions by the State of Florida is an example of local Authorities Having Jurisdiction incorporating
the most current design guidance prior to their inclusion in the model building codes.

Storm sefe designed for life safety the most extreme wind
events and require more extreme design hazard intensities than conventional buildings. Buildings and other
‘structures designed per Chapter 32 of ASCE 7 do not meet the requirements for storm shehters or safe rooms.

# The references to ASCE 7 within the design guide represent references to ASCE 7-22.

NATIONAL INSTITUTE OF
STANDARDS AND TECHNOLOGY
S DEPARTVENT 7 CC

W

Janusry 2023 -1

Link

41

NIST Technical

Economic Analysis of ASCE 7-22
Tornado Load Requirements

Joshua Kneifel
Mare Levitan
Benchmark Harris
Blake Haney
Tom Smith

David Butry
Shane Crawford
Nico de Toledo
Douglas Thomas

ote 2214)

available free of charge from:

This publication
hitps://doi.org/10.6028/NIST. TN.2214

National Institute of
Standards and Technology
U.S. Department of Commerce

Link

42
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“Moisture” meter concerns

43

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

44
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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

45

Questions... and other topics

46
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71 NRCA

Mark S. Graham

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