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Wind design, high winds, hurricanes and tornados
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Beaufort wind scale

Wind Speed Description Characteristics
(mph)

0 Calm Smoke rises vertically
1 1-3 Light air Direction of smoke drift
2 4-7 Light breeze Wind felt of face; leaves rustle
3 8-12 Gentle breeze Wind extends a light flag
4 13-18 Moderate breeze Small branches are moved
5 19-24 Fresh breeze Small trees in leaf begin to sway
6 25-31 Strong breeze Large branches in motion
7 32-38 Near gale Whole trees in motion
8 39-46 Gale Breaks twigs off trees
9 47-54 Severe gale Slight structural damage occurs
10 55-63 Storm Trees uprooted; structural damage
11 64-72 Violent storm Wide-spread damage
12 73-83 Hurricane See Saffir-Simpson Hurricane Scale
5
Hurricanes
HELENE (Sept. 26) IDALIA (2023)
420 miles wide 219 miles
 j ‘,{.-l_'f'
IDA (2021) a E o MICHA (2018) '
247 miles 272 miles
6
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Saffir-Simpson Hurricane Wind Scale

Wi Speed (mon)

1 74-95 Very dangerous winds produce some damage
2 96-110 Extremely dangerous winds will cause extensive damage
3 111-129 Devastating damage will occur
4 130-156 Catastrophic damage will occur
5 157 and higher Catastrophic damage will occur
7
Tornados
8
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Enhanced Fujita Scale (EF scale)

0

1
2
3
4
5

Wind Speedmo)

65-85
86-110
111-135
136-165
166-200
Over 200

Joplin, MO

May 22, 2011
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The NIST investigation into the Joplin, Mo., tornado was the

comprehensive scientific investigation of a tornado in history.
e ¥
$2.8 billion

Total damages; costliest (
tornado event in U.S. history

84%
: Of deaths resulted from
uilding and structural failures. \\_

25%

tructures were damaged.

Joplin suffered damage.

Kilometers p
This earned tl
most powerful ral
Enhanced Fujit

mendations were made by NIST,
ng on saving lives and property
aking communities more resilient.

DESIGH BY NATASHA HANACEK/NIST

11
BUILDING CODE
International Building Code,
2024 Edition
Link
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STRUCTURAL DESIGH

. p, of Figures 1608.2(1) through 1608.2(4) and Tabla
16082 shall b converted to allowable stress design ground snow 10ads, ., Using Equation 16.17.

Equation16-17  p_,,=07p,
where:
=llowoble stre

SECTION 1609—WIND LOADS

—— @ 1609.1 Applications. Buildings, structures and parts thereof shall be designed to withstand the minimum wind
Changes y

loads prescribed herein. Decreases in wind loads shall not be made for the effect of shielding by other structures.
1609.1.1 Determination of wind loads. Wind loads on every building or structure shall be determined in
accordance with Chapters 26 to 30 of ASCE 7,_The type of opening protection required, the basic wind speed,
V, and the exposure category for a siteW in accordance with Section 1609 or ASCE
7. Wind shall be assumed to come from any ho iap_and wind pressures shall be assumed to act
nermal to the surface considered.
Exceptions: IBC 2024 Ch. 35-References Standards identifies
1. Subject to the limitation ASCE 7-22’s edition as being applicable
applicable Group R-2 and
Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AWC WFCM.
Subject to the limitations of Section 1609.1.1.1, residential structures using the provisions of AISI 5230.
Designs using NAAMM FP 1001.
Designs using TIA-222 for antenna-supporting structures and antennas, provided that the horizontal extent of Topo-
graphic Category 2 escarpments in Section 2.6.6.2 of TIA-222 shall be 16 times the height of the escarpment.
6. Wind tunnel tests in accordance with ASCE 49 and Sections 31.4 and 31.7 of ASCE 7.
7. Temporary structures complying with Section 3103.6.1.2.
The wind speeds in Figures 1609.3(1) through 1609.3(4) are basic wind speeds, V, and shall be converted in accordance with

Section 1609.3.1 to allowable stress design wind speeds, V,,,, when the provisions of the standards referenced in Exceptions 4 and
5 are used.

ook W

attachment hardware provided and anchors permanently installed on the building. Attachment in accordance with
Table 1603.2 wit i danch ] i

is permitted for buldings with a mean roof height of 45 feet (12 716 mm) or less where I, determined in accordance
with Seetion 1609.3.1 does not exceed 140 mph (63 m/s).

2. Glazing in Risk Category | buildings, including greenhouses that are occupied for growing plants on a production or
research basis, without public access shall be permitted to be unprotected.

o T
NTERNATIONAL CODE COUNCIL e 13
| |
FIGURE 1609.3(2)—BASIC WIND SPEEDS, V, FOR RISK CATEGORY I BUILDINGS AND OTHER STRUCTURES
9542)  4o0045)
e, 105(47)
i -
90(40) 105(47)
110(49)
115(51)
120(54)
130(58)
N 160(72)
N, 170(76)
X 180(80)
—~ 180(80)
120(54)| 140(63)
- 130(58)
150058y BBEB| special Wind Region Location V (mi/h) V(mfs)
American Samoa 160 [gpd]
140(63)
150(67) Guam & Northern Mariana Islands 195 (87)
Hawaii ASCE Wind Design Geodatabase
Puerio Rico ASCE Wind Design Geodatabase
U.S. Virgin Islands ASCE Wind Design Geodatabase
| NTERNATIONAL CODE COUNCIL Ji8 - Sepeiee 14
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TABLE 1604.5—RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES

RISK
CATEGORY NATURE OF OCCUPANCY

Buildings and other structures that represent a low hazard to human life in the event of failure, including but not limited to:
| « Agricultural facilities.
« Certain temporary faci
« Minor storage facilities.

ities.

L} Buildings and other structures except those listed in Risk Categories|, Il and IV.

Buildings and other structures that represent a substantial hazard to human life in the event of failure, including but not limited to:

« Buildings and other structures whose primary occupancy is public assembly with an occupant load greater than 300.

« Buildings and other structures containing ene or more public assembly spaces, each having an occupant load greater than
300 and a cumulative occupant load of these public assembly spaces of greater than 2,500.

« Buildings and other structures containing Group E or Group I-4 occupancies or combination thereof, with an occupant load
greater than 250.

+ Buildings and other structures containing educational occupancies for students above the 12th grade with an occupant load
greater than 500.

[ « Group I-3, Condition 1 occupancies.

+ Any other eccupancy with an occupant load greater than 5,000.*

« Power-generating stations with individual power units rated 75 MW, (megawatts, alternating current) or greater, water
treatment facilities for potable water, wastewater treatment facilities and other public utility facilities notincluded in Risk
Category IV.

« Buildings and other structures not included in Risk Category IV containing quantities of toxic or explosive materials that:

« Exceed maximum allowable quantities per centrol area as given in Table 307.1(1) or 307.1(2) or per outdoor control area in
accordance with the international Fire Code; and

« Are sufficient to pose a threat to the public if released.®

Buildings and other structures designated as essential facilities and bulldings where [oss of function represents a substantial
hazard to occupants or users, including but not limited to:
« Group I-2, Condition 2 occupancies.
+ Ambulatory care facilities having emergency surgery or emergency treatment facilities.
« Group I-3 occupancies other than Condition 1.
« Fire, rescue, ambulance and police stations and emergency vehicle garages
Designated earthquake, hurricane or other emergency shelters.
nated emergency preparedness, communications and operations centers and other facilities required for emergency
respanse.
[ « Public utility facilities providing power generation, potable water treatment, or wastewater treatment.
« Power-generating stations and other public utility facilities required as emergency backup facilities for Risk Category IV
structures.
« Buildings and other structures containing quantities of highly toxic materials that:
« Exceed maximum allowable quantities per centrol area as given in Table 307.1(2) or per outdoor control area in accordance
with the International Fire Code; and
« Are sufficient to pose a threat to the public if released.®
« Aviation control tawers, air traffic control centers and emergency aircraft hangars.
+ Buildings and other structures having critical national defense functions.
« Water storage facilities and pump structures required to maintain water pressure for fire suppression.

a. For by Table 10045 10 area to use net floor
total occupant load. The floor area for vehicular drive aisles shall be excluded net floor area in
b. Where appr bulldings and other structures s Risk Category lll or IV based on thelr quantities of toxic, highly toxic or explosive

Y i A
materials Is permitted to be reduced to Risk Category I, provided that it can be demonstrated by a hazard assessment In accordance with Section 1.5.3 of ASCE 7 that a
release of the toxic, highly toxic or explosive materlals Is not sufficient to pose a threat to the public.

15

ASCE Hazard Tool

www.ASCEHazardTool.org

ASCE HAZARD TOOL
-
@ Enter Location ® ]

Measure Share

) E49THPLL  \yind Speed 113 Vmph
ADDRESS LAT/LONG FIND ON MAP 10-year MRI 77 Vmph
25-year MRI 84 Vmph
8371 E Northfield Bivd, Den X S\ 5 50-year MRI 89 Vmph
<
= 100-year MRI 93 Vmph
300-year MRI 101 Vinph
B standard Version 700-year MRI 107 Vmph
NEW! ASCE/SEI 41 now
ASCE/SEI 7-22 aviillable ° 1,700-year MRI 113 Vimph
21t
. ; 3,000-year MRI 117 Vmph
A Risk category O ¥ site Soil Class &
Select Risk Defailt ) 10,000-year MRI 126 Vinph
100,000-year MRI 143 Vmph
E Measurements s TR
: 1,000,000year MRI 159 Vinph
@ - o E NOR
= Value provided is 3-second gust wind speeds at 33 ft above ground for
WP Load Types Select all Exposure C Category, based on linear interpolation between contours.
Wind speeds are interpolated in accordance with the 7-22 Standard. Wind
O wind speeds correspond to approximately a 3% probability of exceedance in 50
years (annual exceedance probability = 0.000588, MRI = 1,700 years).
O ice Values for 10-year MRI, 25-year MRI, 50-year MRI and 100-year MRI are
Service Level wind speeds, all other wind speeds are Ultimate wind
O Rain cpeeds
O Tsu - City of Commerce City, County and City of Denver, Bureau of Land gement, Esri, HERE, Garmin, INCREMENT P, USGS, ...

Hiami
Torreon
o o o o
Monieny

16
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STRUCTURAL DESIGH.

FIGURE 1609.3(+)—BASIC WIND SPEEDS, , FOR RISK CATEGORY IV BUILDINGS AND OTHER STRUCTURES

il i i

o
)

Equation 16-18
where:
Vv,

1609.3.1 Wind speed conversion. Where required, the basic wind speeds of Figures 1609.3(1) through 1609.3(4) shall be
converted to allowable stress design wind speeds, V,,,, using Table 1609.3.1 or Equation 16-18.

Voua = VA0S == e, Vpgp = V x 0.78 |

1«0 = Allowable stress design wind speed applicable to methods specified in Exceptions 4 and 5 of Section 1609.1.1.
V= Basic wind speeds determined from Figures 1609.3(1) through 1609.3(4).

TABLE 1609.3.1—WIND SPEED CONVERSIONS™"

v

100

110

120

130

140

150

160

170

180

190

200

Vasa

78

85

93

101

108

116

124

132

139

147

155

For 5l: 1 mile per hour = 0.44 m/s.
a. Linear interpolation is permitted.

b. V_, = allowable stress design wind speed applicable to methods specified in Exceptions 1 through 5 of Section 1609.1.1.

c. V=basic wind speeds determined from Figures 1609.3(1) through 1609.3(4).

NTERNATIONAL CODE COUNCIL
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ASCE STANDARD

ASCE/SEI

7-22

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

ASCE 7-22

All loads on buildings and
structures

482 pages + commentary
(1046 pages total)

32 chapters

7 appendixes

Referenced in IBC 2024 Ch. 16-
Wind Design as the basis for
wind design

18
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Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

ASCE 7-22 on wind design

* Ch. 26: Wind loads: General
requirements

* Ch. 30: Wind loads:
Components and cladding

* Ch. 31: Wind tunnel
procedure

* Ch. 32: Tornado loads

99 pages

19

CHAPTER 26
WIND LOADS: GENERAL REQUIREMENTS

26.1 PROCEDURES

26.1.1 Scope Buildings and other structures, including the main
wind force resisting system (MWFRS) and all components and
cladding (C&C) thereof, shall be designed and constructed to
resist the wind loads determined in accordance with Chapters 26
through 31.

Risk Category Il and IV buildings and other structures,
mcludng the MWFRS and all C&C thereof, shall also be
designed and constructed to resist tomado loads determined in
accordance with Chapter 32| as applicable.

The provisions of this chapter define basic wind parameters for
use with other provisions contained in this standard.

Minimum Design Loads and Associated Criteria for Buildings and Other Structures 261

20
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30.1 SCOPE

30.1.1 Building Types This chapter applies to the determination
of wind pressures on components and cladding (C&C) on
buildings.

1. Part 1 is applicable to an enclosed, partially enclosed, or
partially open
* Low-rise building (see definition in Section 26.2); o1
+ Building with /# <60 ft (18.3 m).

The building has a flat roof, gable roof, multispan gable
roof, hip roof, monoslope roof, stepped roof, or sawtooth
roof, and the wind pressures are calculated from a wind
pressure equation.

2. Part 2 is applicable to an enclosed. partially enclosed, or
partially open
+ Building with /> 60 ft (18.3 m).
The building has a flat roof, pitched roof, gable roof, hip
d roof, arched roof, or domed roof, and the
sure

roof, mansz
wind pressures are calculated from a wind pr
equation.

3. Part 3 is applicable to an open building of all heights that
has a pitched free roof, monoslope free roof, or troughed
free roof.

4. Part 4 is applicable to building appurtenances such as roof
overhangs, parapets, and rooftop equipment.

5. Part 5 1s applicable to non-building structures — circular
bins, silos, and tanks; rooftop solar panels and roof pavers.
= Circular bins, silos, and tanks with & < 120 ft (38.6 m);

* Rooftop solar panels: Buildings of all heights with flat
roofs or gable or hip roofs with roof slopes less than or
equal to 7 degrees; and

Roof pavers: Buildings of all heights with roof slopes

less than or equal to 7 degrees.

ITER 30

NENTS AND CLADDING

resonance with long-wind vibraions of flexible buildings
The louds on buildings that do ml meet the mquirements
r 012 or hat have usal shapes o resporse
et it roogiand

or shall use the wind twnnel

procedure spesified in Chapler 31,
3014 Shiclding Thers shull be
pressure caused by apparent shi

and other structures or temmain featu

30,15 Air-Permeable Cladding Design wind loads detesined
from Chapter 30 shall be used for sirpermeable clacdings,
incluling modular vegetative roof assemblics, unless approved
test duta orrecognized e loads forthe
type of air-pemmeable clulding

302 GENERAL REQUIREMENTS

302.1 Wind Load Parameters Specified in Chapter 26 The
Tollowing wind load parsmeter in Chapler 26

Velocity K,
(Socion 2610,V elosty pressees 4, (Section 26.102)
: Gt <t ftor (Section 26.1)
closure classification (Section 26.12), and

o) st coatiina (GCy) (Section 26.13)

Design Wind Pressures The design wind
S buildings shall not be less than o net
Frtsure of 16 T8 (077 Wit achg = ciher dnccion
normal to the surface.

than 700 ¢° 65 ) shall be
d 10 be designed using the provisions for mxin wind
iting sysiems

3024 Externl Prssure Caeficents Combined gustefect

 md extermal presere. coefRcens fo

n_the figures associated with this .mmu Th.

fressure onoficant vahios mnd Fust-clect fock shall ac b
)

gs and Other Structures. 315

324 PROCEDURES

CHAPTER 32
TORNADO LOADS

I heighs as speci-

32.1.1 Scope Buildings and other structures classified as Risk
Category I or IV and located in the tornado-prone region as
shown in Figure 32.1-1, including the main wind force resisting
system (MWFRS) and all components and cladding (C&C)
thereof, shall be designed and constructed to resist the greater
of the tornado loads determined in accordance with the
provisions of this chapter or the wind loads determined in
accordance with Chapters 26 through 31, using the load

2 the requirsients

pputicnances (such as
nent) and Other Struc-

2. Directional Procedure for Build
roflop siructures and mofiop

tures (such as solid freestanding w
s, chimneys, tanks, open signs, single- phw
s, and trased o) 5 SpeciRc 1t Chepte 20 ot
cing the mouircasiers specifid thyeeia; or

dings and all
for buildings me

the mquiremerts specified herein.

32122 Tomalo Loals on Components and Cladding

Tomado loads on the C&C of all buildings mnd
tructures shall be determined using one or more of the
following procedures, 45 modified by Chapter 32
1. Analytical Procedures as specified in Parts 1 through 5, as
appropriate, of Chapter %, for buikdings or other structures

meeting the requirements specified therein; or

combinations provided in Chapter 2
7 T T o

nge from sppeons
intensity, depend

e coetion of 3 sorm shelte madler
design for kngerretum-period tormado speeds as rovided
in Awpentix G. incloding perormnceased desgn. A
building or other stctu ned for tormdo loads deter
aroed xchivdy ' eserdincs with Chaptee 1
designated as a storm shelier without meciin
pirements provided in the applicat
and ICC 500, the ICC/NSSA Siandarel for the Design and
Construction of Storm Sheliers. See Commentary Section
3211 fordn in-depth discussion an storm Sheltes,

eritical

32.12 Permitted Procedures The design tornado loads for
iidegs and ofer drucret Inglifag o MWFRS aod
ents thereof, shall be determined using one of the

in this section and subject o the
s Of Chapters 26 through 32, excluding

An ouline of the overall process for the determination of
the tormdo loadk, including section references, is provided in
Figure 32,13
32.12.1 Tornado Loads on the Main Wind Force Resisting
System Tomado loads for the MWFRS shall be determinc

wing one or more of the following procedures, os modified
by Chapier 32

2. Wind Tumel Procedure for all buildings and other struc-
tures as specified in Chapeer 31, for buikdings meeting the
rquirements specified therein.

3213 PerformanceBased Procedures Tomado design of
buldings and ot g performunce based
b

Section 13.1.3 and b
Authurity Having Jurisdicton in accordance with Sectian 13,13

322 DEFINITIONS
of Chapler 32.

n accordance.
luding Chiapter

The following defiitions apply to the pro
Terms not defined in this chapter shall
ith Chapters 2 hrough 31 5 appprisc

 ASCE TORNADO DESIGN GEODATABASE: The ASCE
database (version 2022-1.0 of geocoded torado speed design

stnucture that is

doinducedatmospheric pre
fo i ool e sachc o
tanks and vessels.

TORNADO.PRONE REGION: The e of the contermi-
nited States most vulnerable 10 tomadoes, as shown in
Figure 32.1-1

it

Minimum Design Loads and Associated Criteria for Buildings and Other Structures 353
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Pinpoint Seminar
Colorado Roofing Association

December 12, 2024

11



Technical Issue Update December 12, 2024

Tornado Loads is Required

[ Determine whether Design for ]

1 Risk Category Il or IV,
per Section1.57
2 In Tornado-Prone Region,
per Figure 32.1-1?
Design for
Tornado
Loadsis
NOT
Required
3 V; 2 60 mph (26.8 m/s), per
Section 32.5.27
4 For Exposure B: V; = 0.5V, or
For Exposure D: V2 0.67V
per Section 32.5.2?
Design for Tornado Loads
is Required
[ s
£ ? \’Z
AL ;

Tornado-prone region

Areas outside tomado-prone region

264, where posiive pressur
resure wts away from the

Kz =Tomado dimctionality 1
Section 26

nd stmaspheric
the most critical load.

325 TORNADO HAZARD MAPS

3251 Tornado Speed The bmado spesd, Vi, used in the
ado loads on buiklings and other stuclures

detemminatic

shall be determined from Figures 32.5-1 and 3252

W1 buildings and structures, use
14 through 32.5- 1K

354 STANDARD AS CE/SEl 7-22

24
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Design Guide for New Tornado Load
Requirements in ASCE 7-22

“Effective area” for tornado design purposes

Smallest Convex Polygon Method ‘Simplified Rectangle Method

Legend = === Building perimeter D Effective plan area

Figure 5: Effective plan areas for buildings that are not essential facilities (Adapted from ASCE 7, Figure C32.5-
1; used with permiission from ASCE)

Smallest Convex Polygon Method Simplified Rectangle Method

"~ Gentral utility plant "~ Gentral utility plant
Legend ==== Building perimeter [ | Effective plan area

Figure 6: Effective plan area for essential facilities (Adapted from ASCE 7, Figure G32.5-2; used with permission

[

J

25

26

Pinpoint Seminar
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Figure 32.5-1E (Continued). Tornado speeds for Risk Category Il buildings and other strutures, for effective
plan area of 100,000 fi (5,290 m?)

250,000; 1,000,000 and 4,000,000 sq. ft.

Separate tornado speed maps based on Risk Category Il and IV,
and effective plan areas of 1; 2,000; 10,000; 40,000; 100,000;

Minimum Design Loads and Associated Criteria for Buildings and Other Structures 367
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ASCE Hazard Tool

ASCE HAZARD TOOL NEE

Measwre Basemap  Share

Location
Tulsa, Okiahom: i = MRI= MR
b : years  years  years years
years)
Effective  Tornado § Tornado Tornado Tornado Tornado
Plan Area  Speed Speed Speed Speed Speed
Spermy ) (mok) | (mph)  (mph)  (mph) (mph)
Standard:  ASCE/SEI 722 }
| 2 A1 8 123 174 20
The
Defauit el
oy Nt Sk A= Vi= Vi= Vi = Vi = V=
Wind o ) et » 2,000 80 125 175 22 250
Tuts i
DETAILS ebard i
Tormado ] 10000 84 128 1 223 261
SV E { 244 f
DETAILS y Tulsa . I
Sand Springs A= Vi= Vi= Vi = Vi = Vi= |
st = & 0000 89 132 183 226 25 il
2
FULL REPORT SUMMARY Hick %
‘Al data are per the requirements of published ASCE 5 o 130 230 207
standards; local requirements may vary. — Ogiturst -
vi= Vi= vi= Vi = Vi= L
B ol o ow
©2024 American Society of Civi Enginecrs. Al ights fiad i iy
reserved, Including rights for text and data mining and < o A= vi= Vi= vz = Vi=
‘training of artificial technologles or similar technologles. “o4 | 1000000 111 153 200 241 277
Sapuipa
X + data to display

4000000 124
Oy ot are

Query U.S. Environmental

27

S OUT DeptoF Conservallon, Texas Parks & WIdITE, Esri, HERE, Garmin, USGS, NGA, EPA USDA NPs (=31

41

where

28
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=0.00256K.

4r=0613K .1, K.V}

punel systems shall be equal fo the effective plan ara of the
laest structurally independent photovoltaic suppon structure
that does not share structural companents with other adjacent
sructures.

326 TORNADO DIRECTIONALITY FACTOR

et iecsonlity fackos £ shal - dikreod v
Table 32 byt e ot
e wih Sosions 3215 osgh

327 TORNADO EXPOSURE
Tomudo veloty presar
ae detenmined in Section
Scticn 267 shall et sy 10
K

05 Koy and Ky,
sure requirements in
¢ derminaion of Kz, and

K,V2

Tor

(Ib/f2); V4 in mi/h

(N/m?); V; in m/s

32.10 TORNADO VELOCITY PRESSURE

32.10.1 Tornado Velocity Press
tornado velocity pressure exposure coefficient, K.y, or K5, as
applicable, shall be determined from Table 32.10-1.

ire Exposure Coelficient A

32.10.2 Tornado Velocity Pressure Tomado velocity pressure,
q.7, evaluated at height z above ground, shall be determined in
accordance with the following equation:

(32.10-1)

(32.10-1.8)

K_gur=Tornado velocity pressure exposure coefficient, see

Section 32.10.1;

K, =Ground elevation factor, see Section 32.9;
Vr=Tornado speed, see Section 32.5; and
g.r= Tornado velocity pressure at height z.

The velocity pressure at mean roof height shall be computed as
grr =g.r evaluated from Equation (32.1(
roof height A.

)-1) using K., at mean

32.12 TORNADO ENCLOSURE CLASSIFICATION
321210 General For the purpose of deter internal
pressure ients for lomadoes, buildings und other

structures for which tomado internal pressure coed
GCper. apply shall have an enclos

the and “part osed”
gossicaipi e g i oo o
“panially open” buikding or other ructure.

assign  the tormado  enclosure

windward wall, and summing the ftotal area of opening
ek W et W 62 kT % el oy bl
Eavelopo. Busldings shall bo classifiod as enclosed, parally

cacloscd, partally opcn, or open as defined i Secion 262
Other structures shall he classified os sealed, as defined in
¢ slosed, parlly enclond, paria open, o

aect glazed
res shull either
whosed, with all
I dward wall
lered. 8 cpenings: or (2) be protected in accordance with
on 32,1231

3212.3 Protection of Glazed Openlogs Glazed openings shall
be protecied as specified in this section for Essential Fac

and for buildings und cther structures required Lo muintuin the
fumctionality of Essential Faciliis.

321231 Protection Requirements for Gl Openings

per e non-opabie systs or (5 peanamenily
affixed op capable of being fully deployed from
inckde the buiking wihin e mimutes and vsed i buildings that
are staffed 24 hours per day
Tmpact-proiective systems snd impact-esistant glazing shall
STME1996
using eribed in Table 2 of ASTM
E1996. Testing to demonstrate compliance with ASTM E1996
shall be in accordance with ASTM E1886. Tmpact-resistant
glazing and impact-protective systems shall comply with the
@ 7 of ASTM E199. Glazing in
doors, and flexible doors. shall e
NSIDASMA
shall
comply with e “Eshaserd Propeton auiramcas of Ta.
ble 3 of ASTM E1996. with tomado speed used in place of
basic wind speed for determination of wind zone.

Secti

EXCEPTION: Other testing methods and/or performunce
eriteria are permitied to be used where approved.

32.13 TORNADO INTERNAL PRESSURE
COEFFICIENTS

Tomado internal pressure cosfficients, (GCyyr). shall be deer-

mined from Table 32.13-1 based o

enclosure  classifications  detemmined in accordunce  with

Section 32.12.1

o building and other structure

Winimum Design Loads and Associated Criteria for Bulldings and Other Structures 87

14



Technical Issue Update

Fur=qurKarKor(GC,)A, (1 @2.164)

Fur =gk (GCHA, (N @2.164.5D)
when:

4y = Tomado velogity pressure from Sect
b7 (N,

tor from Section 32.6

ient adjustment factor from

ficient and gusteffect

poflop structure or cquip

32.163.3 Roofi of Islated Gircular Bins,
Tanks Section 294.2.

2.2 shall apply for det
< of isoluted circular bins,

(GCpur)] (/52 G2.165)

£, — (GCyr )| (N/mi¥)  (B2.16-5.5T)

gur=Tomado
ated

ic pancls shall by
which replaces

Pr=0urKur (GC,.) (1b/0) (32.16-6)

Pr=auKar (GO} N/ (216651

32.163.5 Roofiop Solar Panels Parallel o the Roof Surface an
Buildings of All Heights and Roof Slopes Section 29.4.4 shall
WFR:

Minimum Design Loads and Associated Criteria for Buildi

32.17.1 Low-Rise Buildings Section 30.3 shall apply for
determination of component and cladding tornado loads on
low-rise buildin; as modified in this section. The design
tornado  pressur pr. on C&C elements in low-rise
buildings and buildings with h < 60 ft (o < 18.3 m) shall
be determined in accordance with the following equation,
which replaces Equation (30.3-1):

pr=qir[KarK,r(GC,) — (GCpir)] (1b/11%) (32.17-1)

Pr=aur[KurK,2(GC,) — (GCp )] (N/m?)  (32.17-1.81)

where
gur = Tornado velocity pressure from Section 32.10.2 eval-
uated at mean roof height A, 1b/ft* (N/m?);
K,r=Tornado directionality factor from Section 32.6;
K,r=Tornado pressure coefficient adjustment factor from
Section 32
(GC,) = External pressure coefficient from Section 30.3; and
(GC,r) = Tornado intemal pressure coefficient from Section 32.13.

32.17.1.1 Bottom Horizontal Surfaces of Elevated Buildings

Section 30.3.2.1 shall apply for determination of C&C loads on
bottom horizontal surfaces of elevated buildings, as modified in
this section. The design tornado pressure, pr, for the effecis of
tornado pressure on C&C shall be determined in accordance with
Equation (32.17-1), where K7 = 1.0.

32.17.2 Buildings with fr > 60 ft (h > 18.3 m) Section 30.4
shall apply for the determination of component and cladding
tornado loads on buildings with & > 60 ft (h > 18.3 m), as
modified in this section. The design tornado pressures, pr, on
C&C elements for all buildings with i > 60 ft (k> 18.3 m) shall
be determined in accordance with the following equation, which
replaces Equation (30.4-1):

Pr=aKgzK,(GC,) — g:(GCpiy) (Ib/12) (32.17-2)

wT)

Pr=qKiK.1(GCp) — qi(GCp) (N/m*)  (32.17-2.8D)
where

=gz For external pressure on all walls evaluated at height z
above the ground, 1b/ft™ (N/m”);

December 12, 2024

If the tornado loads are greater than the conventional wind loads,
use the tornado loads as the basis for wind design

30
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A wind and tornado design example...

Hypothetical situation: A hospital (Risk Category V) building
with a 70 ft. mean roof height 343 square low-slope roof
area is located in an urban (Exposure B) Tulsa, OK

31
Solution:
Wind design:
Wind Speed Z, (Field) Z, (Perimeter) | Z; (Corner)
Ult. method 120 mph 53 psf 77 psf 101 psf
ASD method 93 mph FM Class 75
Tornado design:
A,=40,000 sq. ft.
Wind Speed Z, (Field) Z, (Perimeter) | Z; (Corner)
Ult. method 107 mph 61 psf 81 psf 107 psf
ASD method -- FM Class 75
32
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A,=40,000 sq. ft.

Impact of effective area (A,)

Wind Speed Z, (Field) Z, (Perimeter) Z, (Corner)
Ult. method 103 mph 61 psf 81 psf 107 psf
ASD method - FM Class 75
A,=100,000 sq. ft.
Wind Speed Z, (Field) Z, (Perimeter) Z, (Corner)
Ult. method 107 mph 65 psf 87 psf 115 psf
ASD method -- FM Class 90
A,=250,000 sq. ft.
Wind Speed Z, (Field) Z, (Perimeter) Z, (Corner)
Ult. method 113 mph 73 psf 97 psf 128 psf
ASD method -- FM Class 90

33

33
Impact of effective area (A,) - continued
A,=1,000,000 sq. ft.
Wind Speed Z, (Field) Z, (Perimeter) Z, (Corner)
Ult. method 125 mph 89 psf 119 psf 156 psf
ASD method -- FM Class 120
A_,=4,000,000 sq. ft.
Wind Speed Z, (Field) Z, (Perimeter) Z, (Corner)
Ult. method 138 mph 109 psf 145 psf 191 psf
ASD method -- FM Class 135
34
Pinpoint Seminar
Colorado Roofing Association
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While ASCE 7-22’s wind load provisions are relatively manageable,
the tornado provisions, where applicable, can get rather complex.

35

Roof Wind Designer

www.roofwinddesigner.com

WELCOME MARK GRAHAM  MYPROJECTS  PROFILE  ADMIN  LOGOUT

HOME CONTACT FaQ

Y NRCAIBReeRR

ROOF WIND DESIGNER

Tornado design is being 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)], and Part 4: Building appurtenances, rooftop structures and equipment.
A more detailed of ASCE 7's four editions

36

36
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What about FM Global-insured buildings?

37

FM Global
Property Loss Prevention Data Sheets 1-28
cher 2015

WSUREDS OF P GLGBAL SHOULD CO T SEFORE BEGRANG
a R
Table of Contents
1.0 SCOPE

Page

BRUYELEEUBRNEREREEREY IGASC00RNRE8 8 enannnnnnn

F“B\ﬂna\

FM 1-28, “Wind design”

|
>
=

Intended to apply to FM
Global-insured buildings
ASD basic wind speed maps
and design method

Some ultimate design
concepts (e.g., zones)
Importance Factor =1.15
Tornado provisions added

38
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FM Global

WIND DESIGN

Property Loss Prevention Data Sheets 1-28

October 2015

Interim Revision January 2024

Paga 1 of 94

IWSUREDS OF FM GLOBAL SHOULD CONTACT THEIR LOCAL FMl GLOBAL OFFICE BEFORE BEGINING
ANY ROOFING WORK.

1.0 SCOPE

ble of Contents

Page

1.1 Changes

12 Hazarg

20 LOSS

2.1 Dasign Wind Pressures
2.2 Exterior Walls

2.3 Section Raserved for Fulure Use

2.4 Opening Protectives in Exterior Walls

2.4.1 Exterior Doors

242 Windows in Exterior Wals

1.1 Changes

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

A. The tornado guidance formerly in Appendix D has been transferred to new Sections 2.11 and 3.12, and
to existing Section 4.2. All tables, figures and equations have been re-numbered to the new sections. Appendix

D has been deleted in its entirety.

T

3.2 Wind Pressure

32.1 Calculating Basic Wind Pressure

322 Wind Zones of Buidings
3.2.3 Determining Surface Roughness Exposure ...
3.2.4 Buiding Enclosure Classification

325 Topographic Factor (K}

3.2.6 Velocity Pressura Coefficient (K.}
327 Importance Factor

3.3 Section Reserved for Futura Use

3.4 Wind Design Pressures for Shapes

Roof
3.4.1 Staep-Siope, Mono-Siope. and Shed Roofs
3.4.2 Steep-Siope Saw-Tooth Reofs

345 Staep-Siope Mulf-Span Gabled Roofs.
3.4.8 Gabled Roofs with Siopes Greater than 45

3.5 Wind Ratings for FM Approved Roof and Wall Assembbes
35.1 FM Approved Roof. et

352 FM Approved Exterior Wal b

BEEEEERENEEEERRER

353 Windborne Debris Ratings

PhomcBg. reccring, o

F“E\nna\

39
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Tornado desigh recommendations

FM 1-28, Sec. 2.11-Tornados

* Assume “partially enclosed” and Exposure C

Avoid the use of windows

— When windows are provided, use FM 4350 Level D or E impact-resistant
glazing

Limit other exterior wall openings (e.g., doors)
— Doors should open outward and have positive latching

Do not use aggregate on roofs

Consider full-time QAO during exterior wall and roof application

41

Wind Design 1-28

FM Global Property Loss Prevention Data Sheets Paga 45

3.12.4.5 Design Wind Speeds and Wind Pressures

The guidance in th

140 mph (¢

locations on the mz

e from a 90 mph (40 m/s
higher tornado wind de
s, efc. In

2 with the majority
y, the s f

ecifnc

Similar to what occurs with hurr
to the building fra

er to the building

7-05), some lar

42
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FM Global’s tornado design provisions are more stringent
than IBC 2024’s and ASCE 7-22’s

43

Some useful references

Tornado design

44
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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.:

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 pecple in the United Stetes than huricanes and earthquskes combined
(NWS, 2020; USGS, 2015). According to the Insurance Information Institute, Inc. (2020), the average annual insured
catastrophe losses for events involving tomadoes exceeded those for both hurricanes and tropical stoms
combined, for the period of 1997-2016. The 2011 Joplin tomado disaster was the deadliest and costiest tomado
in the U.S. since 1950 and was one of the primary drivers for the addtion of tomado load provisions in ASCE 7
(NIST, 2022). With the publication of ASCE 7-22 [ASCE; 2021), tomado load requirements are now considered as &
minimum design losd in conventional building design when buildings are located in tomadc-prone areas. The new
ASCE 7 tomado load provisions do not apply to storm shelters or safe rooms. The ASCE 7 tomado load requirements
will be included in the 2024 Intemationsl Building Code (B}, the 2024 National Fire Protection Associstion (NFPA)
5000 Building Construction and Safety Code, and the 2023 Florida Buiding Code. The adoption of the ASGE 7
tomado load provisions by the State of Florida s Iocal Auth Having Jurisdiction i

the most current design guidance prior to their inclusion in the mode! building codes

Storm sefe i iesigned for life safety i 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
TANDARDS AND TECHNOLOGY

>4
2 Janusry 2023 -1

45

NIST Technical Note 2214‘

Economic Analysis of ASCE 7-22
Tornado Load Requirements

—— il " ~126
U
et 50 i W

2 s
ey

Legend

Tarnads Wind Speeds (mph)
A= 100 000 ft* (9290 m7)
Basic Wind Speeds (mph)
pecial Wind Region

Nate: L mph = 0.447 m/3

Basic wind speeds shown are based on Risk Category IV

| Link

46
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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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ROOFING

ALLIANCE

ABOUT ~

Roofing Alliance: The Foundation of NRCA - Home | Education and Research

Elevate Your Talent with Professional Development
Certificates in Roofing

Elevate your company's performance to new heights through a dynamic

Nieri Department o)
“' CIONSTRUCHON talent development journey, powered by state-of-the-art roofing
' DEVELOPMENT AND industry training programs. These programs are meticulously crafted in
PLANNING collaboration with the Roofing Alliance and the prestigious Clemson

University, forming an impactful partnership. This unionis dedicated to
nurturing, retaining, and propelling essential talents within your company, all while effectively curbing training
expenses and upholding unparalleled quality standards.

o EIENEO

MEMBERSHIP > EDUCATION AND RESEARCH ~

Roofing Alliance - Clemson Certificate Program

PROGRAMS ~ EVENTS MEDIA ~

CERTIFICATE PROGRAM

FAQ

COURSES

Course #1: Roofing Fundamentals
Course #2: Roofing Management

Course #3: Roofing Business

51

@ avoly @ Givine @ News

ACADEMICS ADMISSIONS CAMPUS LIFE RESEARCH

CLEMSON UNIVERSITY CATALOG

2022-2023 Undergraduate Catalog [ARCHIVED CATALOG] -

Catalog Search
Search Catalog Q

[ARCHIVED CATALOG]

CSM 4420 - Roofing Business

3 Credits (3 Contact Hours)

Advanced Search

Catalog Home

RESOURCESFOR ~ Students v

ABOUT CLEMSON © SEARCH

a2

A descriptive study of the roofing industry, focusing on the business aspects of managing a roofing company, specifically, starting and sustaining a roofing construction
business, leadership and communication, negotiation, sales and marketing, procurement and sourcing, and technology innovations. Preq: CSM 2030.

This 4000-level course has a 6000-level counterpart. Students should refer to the Graduate Catalog for the 6000-level description and requirements.

General Information

52
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“Fully” adhered

53

The fully adhered misnomer

Terminology can create unredlistic expectations wil

by Mark 5. Graham

The term “fully adhered” is used by some
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Nighttime tie-in and night seal considerations

55

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
of AcceptEd at the end of each day’s work and whenever work is halt-
Rooﬁng ed for an indefinite period to protect the membrane from

precipitation. They must be removed prior to installing

KnUWIEdge additional insulation.

HARK)

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.

56
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With single-ply membrane systems, nighttime tie-ins
and night seals have gotten more difficult...

57

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?

58
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Roof deck loading
considerations

59

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 Ibs.

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

60
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University of Massachusetts — Amherst
“Roof Live Loads for Low-Slope Roofs”

Joint research
Metal Building Manufacturers Association

National Roofing Contractors Association
Steel Deck Institute

61

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

62
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Radio frequency radiation

Rooftop cell phone transmitters

63

CRCA Adyvisory Bulleti ﬂ

Radiation and

The increased and
(EMF) may be exposing
contractors to i on rooftops, sides of
i 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 fonizing th i

Ll Ll
e e CRCA Advisoryv Bulletin
breaking chemical bonds. Sources of this type of radiation can be found in hospitals, nuclear

energy plants, and nuclear weapons faciltis. Non-{onizing radiation causes molecles to
vibrate, which generates hea. RF radiation is a type of non-onizing fadiation and is the energy

used to transmit wirelless information. RF radiation is invisible and power levels of equipment June 2023
and amount of RF radiation can fluctuate without warning.

About Sofety Code 6
* which

s This

ENF such as: Wi-Fi, cell phones, smart meters, cell phone towers, those using 5G technology.

K effect: show

‘would take steps to protect the health of Canadians.
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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
is to the equipment/device(s), and the more time that is spent in the area. Workers can protect

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 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.

Recognize the sighage

ACAUTION

Beyond this point:
Radio-frequency fields at
this site may exceed FCC
rules for human exposure.
For your safety, obey all posted sign
and site guidelines for working in
frequency environments.

ations Commission rule:
13070

.

Beyond this point:

Radio frequency fields at this site
exceed the FCC rules for human
exposure.

Failure to obey all posted signs and site

guidelines for working in radio frequency
environments could result in sericus injury.

J

Photos courtesy of Peter Shackford—Hettrick, Cyr & Associates, Inc.

. £
Property of AT&T
No Trespassing
Violaters will be Prosecuted
In:case of emergency, ‘or prior t p
maintenance on this site, call 8o
and reference cell site number
Radio frequency fields bey
this point may exceed the H
general public exposure lin
o . : Obey all posted signs and site gui
for working in radio frequency
environments.
.
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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 i 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 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:

e 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.

o 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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National Roofing Contractors Association
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Radio frequency (RF) hazards

69
Some useful references
e CRCA Advisory Bulletin (")
e Health Canada’s Safety Code 6 ( )
¢ Federal Communications Commission ( )
e Center for Construction Research and Training ( )
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Plywood or OSB?

MMMMMMMM -related concerns exist with

wood structural panels

71

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”

72
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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”

73
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.
Spacing of fasteners
D ipti f Int diat
‘e?cnp fon o Number and type of fasteners Edges ntermediate
building elements . supports
(inches) :
(inches)
Wood structural panels, roof sheathing to framing
and particle board wall sheathing to framing
6d common or deformed nail 5 5
(2”x0.113"x 0.281” head)
H TR 1
3/8- to Va-inch-thick 8d common nail (22" x 0.131” x
0.281” head), or 5 5
RSRS-01 nail (23%”x 0.113”x0.281”
head)
8d common nail (22" x 0.131” x
. . 0.281” head), or
19/32-t0 %-inch thick | peps 01 nail (2% x 0.1137x 0.281 6 6
head)
10d common nail (3” x 0.148” x
. . 0.281” head), or
- 1=
7/8- to 1%-inch thick 21" % 0.131” x 0.281” head 6 12
deformed nail
Figure 6-1. Roof sheathing-specific excerpt from International Residential Code, 2024 Edition’s
Table R602.3(1)-Fastening Schedule
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Roof Construction

Nq

e e T TI

APA Form E30, “Roof Construction”

--Roofing-specific excerpts from

APA’s Engineered Wood Construction

Guide (102 pages)

[
>
~
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ABSTRACT

A Not-So-Perfect Storm:

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

LEARNING
OBJECTIVES

» Identify wind uplift and building pressurization

industrial

Thi
cal fastaners securing the roof o loosen or withdraw:

with rep:

SPEAKERS

Richard Gustin
Johns M: >

2024 IIBEC Convention Proceedings

March 8-11, 2024
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replacement

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

77

Nailbase insulation
considerations
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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

79

base insulation

Graham

Know the options

Proper specification is essential for nail-

Professional Roofing
September 2024
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Questions submitted

e Are you good with the new synthetic underlayment
standards? Should we be concern about moisture being
trapped at the sheathing/decking.

e A couple of years ago you talked about doing an
experiment, where you sealed a water container on top of
asphalt shingles, and you couldn't believe how much water
went through the shingle. Any follow up on that test?

e How many nail penetrations to OSB/plywood before you
need to replace. Any code references to help with
insurance claims or other?

81

Additional questions
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U Interdisciplinary Professional Programs R

Advanced Topics and Current Issues in Low-slope Roofing

‘ PRINT ‘ - ‘ ‘ f ‘y ‘ in ‘ u(" Upcoming dates (1)

Course Overview Mar. 25-26, 2025
Learning objectives for this new course include expanding on your ability to Madison, Wi

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

[
=]

=~

Final ACRAN

reminders! COLORADO

w Please fill out the survey and drop it at the registration
desk with your badge when you leave today.

w If you did not sign-in, please be sure to stop and sign
the check-in sheet so we can issue your ClUs
appropriately for this event.

Thank You for attending!
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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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