Wind and Single-Family Homes
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Description

* Mid-career residential inspectors and plans examiners will find this
seminar insightful as will designers looking for a review of high wind
requirements for single family homes.

* With a focus on wood construction, this seminar dives into the
details for designing and inspecting a home built to resist
thunderstorm and hurricane winds.

* Minimum requirements for foundations, walls, roofs and floors are
covered as well as a discussion of beyond code minimum options.

IRC
[ Wind and Single-Family Homes

Objectives

Understand how wind is developed using the IRC.

Explain how framing and nailing are different in high wind regions to
construct a structurally safe dwelling.

Describe which structural members require special consideration
when designing for high winds.

Identify structural members to design for high winds in a 2-story
residential example.

8 Wind and Single-Family Homes 3
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About Me

Sandra Hyde, P.E.
Managing Director
Product Development
International Code Council

West Richland, WA
Tel: 888-422-7233 x7755
IRC Email: shyde@iccsafe.org

About You

What is your primary job function?
= Plans Reviewer
® Inspector
= Building or Fire Official
= Permit Tech
= Designer/Engineer
IRC | = (Contractor/Builder

About You
Where in the United States do you work?
= East coast = Alaska
= West coast = Hawaii, US Territories
= Mid-west = Canada
= Central = Other country
= South
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About You

How many years have you worked in the construction
industry?

= 0-5

= 6-10

= 11-20

= 21-30

= 30+

8 2018 IRC Inspector Insights

Outline

¢ Overview
 Building Planning and Construction
* Loads and Load Path
* Walls and Wall Coverings
* Roof-Ceilings and Assemblies
* Two-story Residential Examples
* 115 mph Winds, Exposure B
* 160 mph Winds, Exposure B

Copyright 2024 International Code Council
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Wind and Single-Family Homes

IRC — International Residential Code

* Regulates 1- and 2-family dwellings and townhouse structures,
existing structures and accessory buildings

* Combines all regulations for building, energy, mechanical, fuel gas,
plumbing and electrical into one document

m =
level

Dwellings and Townhouses

o '“;F _

Third story

ﬁ - -

8 Wind and Single-Family Homes

IRC

Habitable Attics

* Floor area per Section R304
 Ceiling height per Section R305
* Considered a story above grade plane

* Not a story above grade plane if all the following are met:
* Total area < '/, floor area of the story below, or < % floor area of the
story below with fire sprinkler system
« Occupiable space enclosed by roof assembly, knee walls, and floor-
ceiling assembly
* Floor does not extend beyond exterior walls of story below

R326 + Where located above a 3 story, the unit must have a fire sprinkler
~ system

12
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Wind and Single-Family Homes

Habitable Attics
=
RC e PR e
13
Dwellings

* Separate means of egress for each
dwelling unit

« 1 exterior exit door

* Egress travel distance not regulated
No size limit

2-family dwellings require fire-
resistant separations

IRC

Wind and Single-Family Homes

14

Townhouses

* Minimum of 3 units

* No maximum number of units

* Fire-resistant separations between units
* Open on at least 2 sides

IRC
= =

Wind and Single-Family Home:

15
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Wind and Single-Family Homes

Accessory Buildings

* IRC regulates accessory buildings

* Use incidental and accessory to
dwelling

* On same lot as dwelling
* Unlimited area
¢ < 3 stories AGP

IRC

Wind and Single-Family Homes

16

Existing Buildings

Existing buildings may continue without

change

* Maintained per code under which
constructed

« IRC regulates additions, alterations and
repairs to an existing building

* Appendix J offers construction

compliance alternatives for existing

buildings

* Work categorized as repair, renovation,
alteration or reconstruction

Prescriptive and Performance

* Prescriptive requirements
* A specific set of rules to follow

* Performance requirements

* Expectation that systems will function a
certain way

* For structural requirements,
performance is achieved through
IRC engineering

Wind and Single-Family Homes

18
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Wind and Single-Family Homes

Prescriptive and Performance

* Conventional construction

* Engineered design can be used for structural
elements that:

* Exceed code limits
* Are not included in the code

* Alternative to IRC wood framing provisions
* Wood Frame Construction Manual

* Wind speeds up to 195 mph
* IRC wind speeds <140 mph

IRC
19

Wind Loads

Climatic and Geographic Design Criteria

IRC adoption: jurisdiction completes table with data applicable
to the jurisdiction — for example:

Wind Design
Ground Speed Special Seismic
Snow P Topographic p. Wind-borne | Design
(mph) Wind R
Load Effects . Dehris Zone | Category
"4 Region

Table
R301.2(1) 30 psf |115 mph . No No B
IRC

Wind and Single-Family Homes

21
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Wind and Single-Family Homes

Wind Loads

* IRC conventional framing limits wind speed to 140 mph
(130 in hurricane prone areas)

Greater windspeeds

* AWC - Wood Frame Construction Manual (WFCM)

« ICC 600 — Residential Construction in High-Wind Regions
 IBC - International Building Code

* ASCE 7 — Minimum Design Loads

;:g‘fz"l and Associated Criteria for Buildings

and Other Structures

and Single-Family Homes

Wind Exposure Category

¢ Exposure B
* Some wind protection with trees and
buildings
* Default
* Exposure C
* Open terrain with scattered obstructions
* Exposure D
Section

R301.2.1.4 * Flat, unobstructed areas exposed to open
water, smooth mud flats, salt flats and
unbroken ice for > 5,000 ft

Wind and Single-Family Homes

Exposure B — Urban & Suburban

NAHB study estimates 80% of buildings are in Exposure B.

Wind and Single-Family Homes
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Exposure C—Open Areas

Open with scattered obstructions or undulations generally less
than 30 feet in height extending for 1,500 feet in any direction.

e
<30

IRC
25

Exposure C—Open Areas

open areas of Exposure C for more than 600 ft.

More than 600 ft.

———

e
Exposure C

A terrain !
fffffffffffffffffffff terrain

Any building within Exposure B terrain, but located directly adjacent to

Exposure D — Open Water

Flat, unobstructed areas exposed to wind flowing over open
water, smooth mud flats, salt flats and unbroken ice.

| 5,000 | 600" |
| &
Qo
IRC
27
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Lateral Forces—  /
Wind Speed "

R301.2(2) A e

\ X =
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Figure A ¢ % E
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[ Wind and Single-Family Homes

Lateral Forces —
Hurricane Prone
Regions

Figure
R301.2.1.1

IRC

Special Wind Regions

29

Hurricane-prone Regions

Areas vulnerable to hurricanes

* Where V,;, > 115 mph
Hawaii

Puerto Rico

¢ Guam

Virgin Islands
America Samoa

U.S. Atlantic and Gulf of Mexico coastlines

Copyright 2024 International Code Council
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Windborne Debris Region

« Areas within hurricane-prone regions

* Within 1 mile of high-water line where
V. > 130 mph and Exposure D

ult 2
* Where V,,, > 140 mph
* Hawaii

O\TC Hazards by Location

" Map  satellite

Kaf springs
Ao

ATC Hazards Tool

. [ 5 Pumtimeseresurs & Swve ese resus
hazards.atcouncil.org I .
~ ASCE7-16 B e
s o
MRI 10-Year 69 s)
MR 25-Year 75 g
Las Wegas ol
MRI 50-Year 80 e
MRI 100-Year 85
Risk Category | 92
IRC Risk Category Il 99 m; |
a Risk Category Il 105
Ll Structural Loads and Load Paths.

32

O\TC Hazards by Location

Search by Address

Las Vegas, NV, USA Q search

Map  Satellite

Coorainates;: 36 17156

-

ATC Hazards Tool [ e S |
hazards.atcouncil.org - ssce v 2

| Wind speed 130

IRC

L] Wind and Single-Family Homes

33
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Wind and Single-Family Homes

IRC

ASCE HAZARD TOOL

Wind

DETAILS

ASCE 7 Hazard Tool
asce7hazardtool.onling || s e el g

34

Oregon Residential Code
TABLE R301.2(1) CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA® 9
GROUND BASIC DESIGN SPECIAL WIND SEISMIC SUBJECTTO DAMAGE AIR
LoAD,pg |  SPEED,Vmph)® SPEED Vimph) CATEGORY | \Weathering u:j:‘e"sy Decay INDEX
Clackamas Note a 08 Note ¢ Moderate 12 Moderate
Clatsop Note a o Note ¢ Moderate 12 Moderate
13 Earthquakes and Single Family Homes

35

Building

53.21-202 Definitions

33.22-R302.1 Exterior Walls

modiying Table R301.2(1) as folo

Department

GEOGRAPHIC DESIGN CRITERIA.

abie R301.2(1) Climatic and Geographic Design Criteia s hereby amended by

33.23-R301.2(1) CLIMATICAND
‘GEOGRAPHIC DESIGN CRITERIA.

33.24-R302.1(1) EXTERIOR WALL

33.25-R3025.1 OPENING
PROTECTION.
33.26 - R302.13 FIRE PROTECTION
OF FLOORS.

seismic
DESIGN
CATEGORY

SUBJECT TO DAMAGE FROM
Weathering | Frost | Termite | Decay
Une
Depth
Severe |42 | Moderate | Sligh
Heay | Moderate

me Crapen 33 +
¢ sc e 2  ofodinancestnodeld=CH33BUCO_33 2373 1CLGEDECR
MC Cedar Rapids, 1A Searchor jump to = -+ o : Website
Cedar Rapics, lowa - Code of O APTER 33 - BUILDING CO. 201 cumamic S® < woRe~
VERSION: JUL 16, 2020 (CURRENT) = 8- 33.23 - R301.2(1) CLIMATIC AND o s

orcinancesinodsa=C338U0
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Wind Loads

What creates wind loads?

Either gusts or steady fast flowing air, common examples

include
* Tornadoes
Hurricanes

* Thunderstorms
Microbursts
* Downdrafts

IRC * Funnelling effects through river gorges and valleys
m *  Speed-up at top of hills
a Wind and Single-Family Home 37
37
Hurricanes

Hurricanes = Typhoons = Cyclones
Tropical cyclones are powered by heat from the sea

They are products of a warm tropical ocean and a warm, moist
atmosphere

Wind and flood damage possible

Additionally, remnants of hurricanes strike the Pacific Coast and
move across the country as large storms

IRC
a Wind and Single-Family Home: 38
38
Thunderstorms
¢ A rain shower during which you hear thunder
¢ Athunderstorm is classified as “severe” when it contains any
of these:
* Hail one inch or greater
* Winds gusting in excess of 50 knots
* Tornado
« Strong (up to 120 mph) straight-line winds associated with
IRC thunderstorms knock down trees, power lines and damage
g roof and wall cladding
a Wind and Single-Family Home 39
39
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Wind and Single-Family Homes

Tornadoes

= A narrow, violently rotating Fujita Scale
column of air extending from F number Wind Speed
the base of a thunderstorm to 0 65-85
the ground 1 86-110

= Hard to see a tornado unless it 2 111-135
forms a condensation funnel of 3 136-165
water droplets, dust and debris 4 166-200

5 Over 200
IRC
] le-F: y Hon 40
40

Applying Wind Loads to Buildings

Full Building Effects or Local Effects?

* MWEFRS — main wind-force MWFRS C&C
resisting systems Diaphragm loads | Lateral framing loads

* C&C-components and sh Il load Suction on wall/roof
cladding ear wall loads sheathing/cladding

Roof framing uplift Exterior studs
IRC

L] Wind and Single-Family Homes 42

42

Copyright 2024 International Code Council EDUCODE 2024 — FOR CLASSROOM USE ONLY 14



Wind and Single-Family Homes

MWEFRS Wind Loads

¢ Shear walls
« Diaphragms
¢ Roof uplift

Vertical and —t=
wall (shear
wall)

Vertical end”
wall (shear
wall)

IRC

Vortical

side wall

43

C&C Wind Loads ..~

= Lateral loads on studs
= Fasteners of studs to
framing

= Sheathing and its
fasteners

IRC

44

Wind Effects overturni
verturning

Racking Base Shear

-

H

IRC

Resisted by Sheathing Resisted by Anchors Resisted by hold-downs & Dead|
Load

L] Wind and Single-Family Homes

45
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Racking of Building

Racking

L 7

ey Nl

Resisted by Sheathing

Racking of Building

Racking of Building

48
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Sliding = Base Shear

Base Shear

Sliding = Base Shear

Base Shear

Wind and Single-Family Homes

Overturning

Overturning

Resisted by hold-downs & Dead Load

i

Wind and Single-Family Homes

51
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Overturning

NWS BMX

National Weather Service (NWS)

What happened ???

& .
v 2003 Missouri Tornado
/N

Wind Effects .
Overturning
Racking Base Shear
Lad
Resisted by Sheathing Resisted by Anchors Resisted by hold-downs & Dead
Load

Wind and Single-Family Homes
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Wind and Single-Family Homes

Top plate splices need »
notfall over stud location —\ |

Wall Framing

* Size and spacing of
studs important for
carrying dead loads

¢ Studs move load from
wind into foundation

* Studs up to 10 ft tall

* Max. 24 in. o.c. spacing

Section
R602.3.1

IRC

56

Story Height

Out-of-plane lateral forces

Requirements for story height exist to limit the
wind forces pressing against a wall

Out-of-plane forces (wind on sail area):
Stud height limit - 10 ft (bearing wall)
— 20 ft (nonbearing wall)

Stud height may be increased to 20 ft. for
bearing walls, if the building and wall line meet
the requirements of Section R602.3.1

R6023.1

IRC

L Earthquakes and Single-Family Homes

57
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Wind and Single-Family Homes

Alternate Stud Heights

e 11 ftand 12 ft studs
* No. 2 grade lumber

* Wind Exp. Category B
Snow load 30 psf
Bearing walls

Table
R602.3(6)

IRC

58

Alternate Stud Height

Stud Size, Height and Spacing -
Section R602.3.1 footnote b
An exception in Section R602.3.1
allows stud heights greater than 10
feet tall for very limited circumstances
in bearing walls.

R602.3.1

IRC

*  Snow loads < 25 psf

* V<130 mph

* 2-inch by 6-inch studs

* Roof load < 6 feet of tributary
length

*  Min. No. 2 grade studs

Maximum height
* 18 feet @ 16 inches o.c.
* 20 feet @ 12 inches o.c.

Earthquakes and Single-Family Homes

59

Alternate Stud Height

Two Point Truss

6' Max.

Three Point Truss

/ 6' Max.

R602.3.1 r

IRC

é Tall walls

Earthquakes and Single-Family Homes

60
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Alternate Stud Height

* An exception in Section R602.3.1
allows stud heights to 12 feet tall in Maximum height
bearing walls. . 12 feet

Studs must meet the requirements
of Table R602.3(6).

R6023.1

IRC

Limits

*  Snow loads < 30 psf
Stud Size, Height and Spacing - + Wind Exposure B
Section R602.3.1 footnote ¢ Mg'p’ra%ez SRt

L] Earthquakes and Single-Family Homes

61

Alternate Stud Height

Alternate Wood Bearing Wall Stud Size, Height and Spacing —
Table R602.3(6) excerpt

Ultimate Design Wind Speed
115 mph 130 mph®
Stud Height Supporting Stud Spacing’ | Maximum roof/floor | Maximum roof/floor
span¢ span¢
12ft. 24t 121 241t
12in. 2x4 2x4 2x4 254
Roof Only 16in 2x4 2x4 2x4 2x6
i 24in 2x6 2x6 2x6 2x6
12in 24 2x6 2x4 2x6
Roof and One Floor 16in. 2x6 2x6 2%6 2%6
Table 24in. 2x6 2x6 2x6 2x6
R602.3(6) 124 12in 2x4 2x4 2x4 2x6
IRC Roof Only 16in. 2x4 2x6 2x6 2x6
G 24in. 2x6 2x6 2x6 2x6

u Earthquakes and Single-Family Homes

62

Alternate Stud Height

Alternate Wood Bearing Wall Stud Size, Height and Spacing —

Table R602.3(6)

DR = Design Required

a.  Wall studs < 16 in. o.c. shall be sheathed with minimum %-inch GB on the
interior and %-inch WSP sheathing on the exterior. WSP sheathing shall
be attached with 8d (2.5" x 0.131") nails < 6 in. o.c. along panel edges
and 12 in. o.c. at intermediate supports, and all panel joints shall occur
over studs or blocking.

b. Where V,,, > 115 mph, studs shall be attached to top and bottom plates
with connectors having a min. 300-pound lateral capacity.

Table
R602.3(6)

o

The max. span is applicable to both single- and multiple-span roof and
IRC _ floor conditions. The roof assembly shall not contain a habitable attic.

[ Earthquakes and Single-Family Homes

63
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3-2x 12 #2 DF
dropped header

Headers 0 0

* Min. No. 2
* Use Table R602.7(1)

for exterior walls

* If pony wall above
header, use 0.70
reduction

Section

R602.7
N¥

© International Code Council

W
Studs 16 inches on center

] ingle-Family Homes

64

* When studs are removed for an
opening, the ability of the wall to resist
wind forces pushing directly on the
wall is reduced

Table R602.7.5 requires additional full
height studs (king studs) next to

Full-Height Studs at Ends of Headers ‘1

openings
Table
R602.7.5
IRC
[ ind and Single-Family Homes

Full-Height Studs at Header

Header | <130 mph | <115 mph
* Given Span (ft) Exp C Exp B
* Header span=7" 6 2 1
* Wind = 115 mph 8 2 1
* Exposure category C 10 3 2
Header
Table -
R602.7.5 Two jack studs
each side
IRC Two Full height
m (king) studs

66
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Wall Sheathing — WSP
* Nailing patterns required to meet both Table R602.3(3) and
R602.3(1)

. o — M PaneiNail | Wind Speed

e oo o | | Sttt
e |Penetration Ram:’g (n) | SPacing | Edges | Field | Wind exposure

ize (in.) h (in) |(in.o.c) [(in.o.c) [ 5 [ ¢ o
m::’mn 15 24/0 3/8 16 6 12 |140] 115 110
Table 8d 175 20716 716 16 6 12 170 | 140 |135
R602.3(3) [Common 24 6 12 |140| 115 |110

IRC
B Wind and Single-Family Homes

67

Wall Bracing

« Provides resistance to racking from lateral loads,
primarily wind and seismic forces
* Amount and location of bracing -
determined by y
* Number of stories
* Seismic design category
« Design wind speed

Table
R60210  « Bracing method
IRC

68

Wall Bracing

2021 SUPPLEMENT:

2018 IRC* WOOD WALL
BRACING PROVISIONS

2018 IRC’ D WALL
BRACING PROVISIONS

= Entire course available
= Won't cover in detail here
= Will cover in examples

§R602.10

IRC X
g www.iccsafe.org
L Wind and Single-Family Homes

69
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Description
Stud to stud (not at braced wall panels)

Wall Framing soeosemneiss |
. panels)

Fastening

Schedule

Built-up header (9" to 2" header with %"
spacer)

Continuous header to stud

Top plate to top plate

Double top plate splice

Bottom plate to joist, rim joist, band joist

or blocking (not at braced wall panels)

Bottom plate to joist, rim joist, band joist

or blocking (at braced wall panel)
IRC Top or bottom plate to stud

Top plates, laps at comers and

intersections

[Ref. excerpt from Table R602.3(1)]

Number and size of nails
10d box (3" x 0.198") or
3% 0.131" nails

16d box (3" x 0.135") or
3" % 0.131" nails

16d box (3%" x 0.135%)

4-10d box 3" x 0.128")
10d box (3" x 0.198") or
3 x0.131" nails
12-10d box (3" x 0.198" or
12-3"x0.131" nails
16 box (3%" x 0.135") or
3'x0.131" nails
3-16d box (3% x 0.135") or
4-3" % 0.131" nails
3-10d box (3" x 0.198") or
3-3"x0.131" nails
3-10d box (3" x 0.198" or
3-3"x0.131" nails

Spacing, location and method

16" o.c. face nail

192" o.c. face nail

12" o.c. each edge face nail
Toe nail

19" o.c. face nail

Face nail on each side of end joint
(minimum 94" lap)

12* o.c. face nail

3each 16" o.c. face nail
4 each 16" o.c. face nail

End nail

Face nail

Wind and Single-Family Homes

.

70

Blocking required ot horizontal sidng
Joit oy f shaaihing 15 oher
han wood sructural panais

Wall Coverings

« Siding
* Fasteners are critical for
performance

* Failure in high winds often
allows moisture into a home

2 fashing at
horizonta joint

Wl sheating

Water.resisive barrer —}

Typical 2 in.to 2% i
siding nail 10 provide e
minimum ponciraton
nto nallbl substate:

Gorrosionresistnt nal
a each st ypical

Minimum 1 n

* Manufacturers tend to have
higher fastener requirements
in high wind regions

IRC

Wood structural panel siding

l\Y
Tﬁ
j\ ]

T
: ” %I

Min.6in.

Wood lap siding =

-Family Homes

71

Wall Coverings

Minimum Siding Attachment

Nominal Support for Siding/Fasteners
ng Thickness
(in.) WwspP Foam Studs
Fiber cement lap 5/16 6d common 6d common 6d common
. 0.12” dia. w/ 0.12” dia. w/

vinyl 0.035 0313"head | 0.313" head NP

Wood Varies 6d box 6d box 8d box
Table WSP (ext. grade) 3/8-1/2 2” x0.099” 2.5”x0.113" 2” x0.099”
R703.3(1)
IRC

72
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Wall Coverings

* Vinyl siding over wood
structural panels

IRC

73

Wall Coverings

Alternate Siding Attachment

Application Fasteners Spacing
RS roofing nail 0.12” dia. 12" o.c.
Attachment to RS nail 0.148" dia. 15" o.c.
WSP with max. "
2" foam No. 6 screw 12" o.c.
No. 8 screw 16” o.c.
Table
R703.33
IRC
s

Wall Coverings — Wind Zones

Limits for Prescriptive Fastening Schedule

Wi Mean Roof Height
If Wind pressure > $O_psf (Ta_ble Ultimate Wind Exposure
R301.2.1(1) and building height Speed B c D
is outside the table limits: 115 NL 50’ 20
. . 120 NL 30° DR
Requires Design 130 60' 15’ DR
Table 140 35 DR DR
R703.3.2
NL - No limit
IRC DR - Design Required
L Wind and Single-Family Homes
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Wall Coverings — Wind Loads

frosit

Figure
R301.2.1.1

IRC

Puarta o

76

Wall Coverings — Wind Zones

* Component & Cladding

h
<%
R301.2.1
IRC
L/ RANY
a Wind and Si imily Homes
Effective ULTIMATE DESIGN WIND SPEED, V,,,; (mph)
zone | Wind 110 115 120 130 140
C&C Loads for Areas (ft?)| pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg
MRH = 30’ [ 10 131 [-140] 143 [-150] 155 [-16.0] 18.2 |-19.0] 21.2 | -22.0
Exposure B (psf) 7 20 125 |-13.0| 13.6 | -14.0| 14.8 | -16.0| 174 |-19.0| 20.2 | -220
4 50 117 |-12.0| 12.8 |-14.0| 13.9 | 150 163 |-17.0| 19.0 | 200
4 100 | 111 |-12.0]12.1 |-13.0| 13.2 |-140| 1555 |-17.0| 18.0 | -19.0
=[ 2 500 | 100 |-10.0] 10.6 |-11.0| 11.6 |-12.0| 13.6 |-15.0] 15.8 | -17.0
[ s 10 131 [-17.0] 14.3 [-19.0{ 155 [-20.0( 182 [-24.0| 21.2 | -28.0
Table B 20 125 |-16.0| 13.6 | -17.0| 14.8 | -19.0| 17.4 | 220 20.2 | 260
(ERATH) 5 50 117 |-140| 128 |-160] 13.9 |-17.0] 16.3 | 20.0| 19.0 | -23.0
IRC B 100 | 111 |-13.0| 12.1 |-140| 13.2 | -160| 15,5 | -19.0| 18.0 | 220
B 500 | 10.0 |-10.0]10.6 |-11.0| 11.6 |-120| 13.6 | -150| 15.8 | -17.0
R703.3.2 - Use 10 ft2 for wall coverings and soffits e e
& Negative values are suction pressures

78
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Adjustments for
C&C Loads

Table
R301.2.1(2)

IRC

Wall Coverings — Wind Zones

MRH Exposure

(ft) B [9 D
15 1.00 1.21 1.47
20 1.00 1.29 1.55
25 1.00 135 1.61
30 1.00 1.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 1.12 1.53 1.78
50 1.16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87

ily Home

79

* MRH =35’

IRC

¢ 130 mph Exposure C

* Requires Design

Wall Covering — Wind

Mean Roof Height
Ultimate Wind Exposure
Speed B c D
115 NL 50" 20"
120 NL 30 DR
130 60" 15 DR
140 35 DR DR

80

Wall Covering — Wind

Are we done?

. . i ULTIMATE DESIGN WIND SPEED, V, mph
e Zone 4 (|nter|or) Effe!:tlve uir (mph)
Wind 110 115 120 [ 130 140
=19 psf Zone A ()
reas Pos | Neg | Pos | Neg | Pos Nej} Pos | Neg | [Pos | Neg
* Zone 5 (corners) 4 10 13.1 [-14.0] 143 [150] 155 [-16.0] 18.2 [-19.0][212 [ 220
=24 psf Z 20 125 |-13.0] 13.6 | -14.0| 14.8 | -16.0| 17.4 | -19.0||20.2 | -22.0
4 50 117 |-12.0] 12.8 |-14.0| 139 |-15.0] 163 |-17.0|[19.0 | -20.0
4 100 111 |-12.0| 12.1 |-13.0| 13.2 | -14.0]| 155 | -17.0|[18.0 | -19.0
=2 500 10.0 |-10.0] 10.6 |-11.0] 116 [-12.0 13.6 | -15.0||15.8 | -17.0
HEE 10 13.1 |-17.0| 143 |-19.0| 155 | 20.0| 18.2 | 24.0|[212 | 280
IRC 5 20 125 |-160] 136 |-17.0| 14.8 | -19.0| 174 | 220 202 | -26.0
~ 5 50 117 |-14.0] 12.8 |-16.0| 13.9 |-17.0| 163 | 20.0| 19.0 | -23.0
5 100 111 |-13.0] 12.1 |-14.0| 132 |-16.0| 155 |-19.0| 18.0 | 220
5 500 100 |-10.0] 106 |-11.0| 116 |-12.0| 13.6 | 150 15.8 | -17.0

81

Copyright 2024 International Code Council

EDUCODE 2024 — FOR CLASSROOM USE ONLY 27



Wind and Single-Family Homes

Wall Covering — Wind

MRH Exposure

* Zone 5 (corners) = 24 psf ) B c D
« Adjusted = 24 (1.45) = 35 psf 15 100 | 121 | 147

20 1.00 1.29 855}
25 1.00 L35 1.61
30 1.00 1.40 1.66
85 1.05 1.45 1.70
40 1.09 1.49 1.74
45 l,112) 157 178
50 1.16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87

IRC
82

Vinyl Over Foam Sheathing

Airspace
encouraging drying

* Adjusted Minimum
Design Wind Pressure

P

« Attachment per Vintaiding %

g

manufacturer and testing Furting 3

8

o

1

S

lysty T

R703.11.2 insulation §

IRC s
m Layers of construction with vinyl siding

a Wind and Single-Family Homes

Vinyl Over Foam Sheathing
Ultimate Adjusted Minimum Design Wind Pressure (ASD) (psf)
Design Case 1: With interior Case 2: Without interior
Wind Speed gypsum wallboard gypsum wallboard
(mph)
B C D B (4 D
110 -44.0 -61.6 -73.1 -62.9 -88.1 -104.4
115 -49.2 -68.9 -81.7 -70.3 -98.4 -116.7
120 -51.8 -72.5 -86.0 -74.0 -103.6 -122.8
130 -62.2 -87.0 -103.2 -88.8 -124.3 -147.4
>130 Not Allowed
Table
703.11.2 N N N . N
Foam sheathing alone with vinyl siding on frame wall exteriors not allowed
IRC - unless vinyl siding complies with adjusted minimum design wind pressure
m AND wall assembly can resist impact without puncture per ASTM E 1886.
s Wind gle-Family Homes 8
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Wind and Single-Family Homes

Soffit Installation

= Wood structural panel
soffits
>3/8in. WSP

<2in. nails
<6in. OC edges

<12in. OCfield

R703.3.1 S

IRC Soffit installation

© International Code Courcil

85

Ceiling Joists

Support ceiling materials

Serve as rafter ties to resist
outward thrust at top of wall

* Require adequate connection
to rafter and top of wall

* Ceiling joist spans:
* Attics without storage

* Attics with limited storage
IRC PP N S
& « Attics with fixed stair access require joists sized
m as floor joists
[] Wind and Single-Family Homes
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Wind and Single-Family Homes

Rafters

« Rafter spans based on
* Snow load of geographic area

* Roof live load of 20 psf if snow
load <30 psf

* Ceiling material attached to
rafter

IRC

88

Rafters

« Connection to ceiling joists

* Rafters connect to ceiling

Rafter
joists at top plate

* Rafter ties resist Collar tie —

outward thrust of
rafters on walls

IRC

89

Collar Ties

_- at4 feet OC to resist uplift

T - .
f— & \§\ installed in upper '/; of
Uy / - . attic space

A P \
/ / ini 2 x 4 rafter ties

e Z
IRC _ ‘

90

/ Minimum 1 x 4 collar ties
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Wind and Single-Family Homes

Rafter Ties

‘|/3
71/ 2 x 4 rafter ties
A o
e —_— —
§R802.5.2
IRC
u Wind and Single-Family Homes

91

Ridge Beam

« Rafter Tie Alternative

* End posts required ?

=

§R802.5.2 - Finish ceiling materials
applied directly to
IRC rafters or furred out for

* Can also be collar tie alternative %ppmwd R

.
/ ; \\Qaﬂer
~~" < Beam required\\

“
Ty

No ceiling joist or rafter
ties to resist outward
rafter thrust on walls

insulation or aesthetic
purposes

92

Roof Framing Fasteners

Description Nails Spacing/Location
3-16d box or 2 toe nails on one side and
Rafter or roof truss to plate ) L
3-10d common 1 toe nail on opposite side
Roof rafters to ridge, valley 4-16d Toe nail
or hip rafters 3-16d End nail
Ceiling joists to plate 3-8d common Toe nail
Collar tie to rafter, face nail 3-10d common Face nail
Table Rafter/ceiling joist heel joint Table R802.5.2
R602.3(1) connection o
IRC

93
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Wind and Single-Family Homes

Heel Joint Connections

Table
R802.5.2

IRC

a Wind and Single-Family Homes

94

Heel Joint Connections
Roof Live Load (psf) Ground Snow Load (psf)
20 30 50
Rafter Raﬁ.e ’ ‘
Slope Spacing Roof span (feet)
(in.)
28 | 36 | 28 | 36 | 28 [ 36
16d common nails per heel joint splice
12 8 10 8 1 12
3:12 16 10 13 11 14 15
24 15 19 16 21 23
12 5 6 5 7 7
5:12 16 6 8 7 9 9
Table 24 9 12 10 13 14
R802.5.2(1) IV 2 5 ) 5 5
7:12 16 5 6 5 6 7
IRC 2 7 9 7 9 10
[ ind ar n mily Home:

95

Heel Joint Connection

Heel Joint Connection Heel Joint
Adjustment Factor He/ Hy \Connection
Adjustment Factor
1/3 15
How far up into the 1/a 133
rafters is the rafter tie? 1/5 125
1/6 1.2
1/7.5 or less 111
Table
R802.5.2(2) Hc= Height of rafter ties measured vertically from the top plate to the
IRC bottom of rafter ties

K Hy= Height of roof ridge measured vertically from the top of rafter to

m botto of roof ridge

96
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Wind and Single-Family Homes

Roof Uplift Connections /j;;

Uplift values based on
* Roof span and pitch

* Wind speed

* Exposure category

« Rafter or truss spacing

* For <200 Ibs uplift, toe-nail connection is OK

T For > 200 Ibs uplift, a connector is required

R802.11

IRC

Wind and Single-Family Homes

97

Roof Uplift Connection

Rafteor russ at 24 n.o.c.

* Determine uplift forces (Ibs)

* Given
* Wind speed = 115 mph
* Exposure B

* Trusses 24 in. o.c.
* Roof span =36 ft

* Roof slope = 5:12 115 mph wind speed, Exposure B
Rafter or Truss | Roof Span Roof Pitch
Spacing (feet) <5:12 >5:12
28 198 176
24" o.c. 32 218 194
36 240

Wind and Single-Family Homes

Connections — Roof

Roof Uplift Load Path vs BWP Uplift Load Path

Section R602.3.5 and R802.11 both address uplift of the roof

* Section R802.11 requires hurricane clips, toe-nails or other connector to
tie the rafters or trusses to the wall below

* Section R602.3.5 requires exterior wall BWPs to be connected to the
rafters or trusses when in the upper story and for the connections to
continue through the stories below to the foundation

In some cases, the same strap or clip may be used to meet both code
provisions

IRC

Earthquakes and Single-Family Homes

99

Copyright 2024 International Code Council EDUCODE 2024 — FOR CLASSROOM USE ONLY 33



Wind and Single-Family Homes

Connections

BWP Connection Requirements to Roof Framing

Distance (bottom

SDC of roof sheathing to Blocking
top of plate)
9.25" or less. Not required, attach per R602.3(1)
SDCA,B,C

Per R602.10.8.2.2 Item 1 and

925" to 15.25" Figure R602.10.8.2(1)
3 Per R602.10.8.2 Item 2 and Figure
$DC D, Dy, D, 15.25" or less R602.10.8.2(1)
Per R602.10.8.2 Item 3 and Figure
R602.10.8.2 All SDCs 15.25" to 48" R6q2.10.8.2(2) or R602.10.8.2(3) or

design

IRC

Earthquakes and Single-Family Homes

100

Connections

BWP Perpendicular to Rafters or Roof Trusses

= Where distance from top of rafters or
roof trusses to perpendicular top
plates is 9.25" to 15.25"

= Connect rafters to the top plates of
braced wall panels with blocking
[Figure R602.10.8.2(1) and Table
R602.3(1)]

15-1/4" max

Solid blocking
between rafters
aftached to fop
plates with 8d nails
at 6" o.c. along
length of braced
wall panel

R602.10.8.2(1)

IRC

Ll Earthquakes and Single-Family Homes 101

101

Connections

BWP Perpendicular to Rafters or Roof Trusses

Energy Trusses

+ Where distance from top of
rafters or roof trusses to
perpendicular top plates is >
15.25"

Connect rafters to the top
plates of braced wall panels

Figure [Figure R602.10.8.2(2) or
R602.10.8.2(2) Figure R602.10.8.2(3)]
IRC

Earthquakes and Single-Family Homes

102
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Wind and Single-Family Homes

Connections

BWP Perpendicular to Rafters or Roof Trusses

Figure f
R602.10.8.2(3)
See R6021082
IRC Options
[ Earthquakes and Single-Family Homes 103

Roof Sheathing

Minimum Maximum Span Load
Span Nominal Panel (in.) (psf)
Rating Thickness With edge | Without edge | Total Live
(in.) support support load load
heathi Roof
16/0 3/8 16 16 40 30
20/0 3/8 20 20 40 30
24/0 3/8 24 20 40 30
24/16 7/16 24 24 50 40
5R803
Excerpted from Table R503.2.1.1
IRC
[ Wind and Single-Family Homes 104

Fastener Schedule for Roof Sheathing

wsp N°'"z':') Nail Edge (in.) F(::';’
3/8-1/2 8d common or RSRS-01 nail 6 6f
19/32-1 8d common or RSRS-01 nail 6 6f

1-1/8-1-1/4 10d common or 8d deformed nail 6 6

Footnote f. WSP nail spacing at roof framing and intermediate
supports within 48 in. of gable roof edge and ridge
6in. o.c. for < 130 mph
4in. 0.c. > 130 mph

IRC | mablerso23(m)

105

105
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Wind and Single-Family Homes

Roof Sheathing — Gable Endwall Limits

Nail spacing 6 in. 0.c
w/in 4 ft of edge

\ Lookout Block

X
R803.2.3 Section A-A
IRC
Gable End
Courtesy of American Wood Council

] Wind and Single-Family Homes

Roof Sheathing — Gable Endwall Limits
Nail spacing 6 in. 0.c Uplift c-onnection to
w/in 4 ft of edge " / be designed
Overhang Span
Not to Exceed
Lesser of
Lzor2 Outlooker
Required
Blocking
b
R803.2.3 AN Gable Endwall
ection A-/
IRC
g Courtesy of American Wood Council
] d and Single ly He

Two-story Single-family Dwelling

Examples
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Wind and Single-Family Homes

Wind: 115 mph, Exposure B

Wind: 160 mph, Exposure B

Building Description

* Wall height -9 ft

* Floor height—12in.

* Roof pitch-7:12

* Mean roof height — 25 ft
* Roof overhang — 2 ft Sy Cipsian e cns
* Building length — 40 ft

« Building width — 32 ft

« Top plate to ridge height — 9.3 ft
« Exterior walls — WSP

IRC « Interior walls — gypsum
I E. le-F
110

Building Description .| - H KKKKKKK W B
¢ Windows T il
* Typical 3'x4.5 o |

* Foyer 6'x4.5

* Kitchen  4’x 4.5

* Bath 4'x6

¢ Doors
* Typical 3'x7.5
* Foyer 6'x 7.5

IRC | «Kitchen 9'x7.5

Courtesy of American Wood Council

111
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Wind and Single-Family Homes

kA 16 - e
T T A~ 1 i
prorsy Study Kitchen ” BUIldIng
e — J— Description
N B — | e
32— .
= ] T — First Floor
12 [ !
156" Living PN TO above Dining ¥
Room l foyer Roem i
PLANT SHELF £
VR,
I T A R !
1
I Al P -5 =y 2l
- o ~
- First Floor Plan 8
a Wind and Single-Family Homes 112
o v e ] ,_.5-....3-’.._.'3‘..
[ 22 ]
BEDROOM 1 BATH ‘ STORAGE
e with raised BEDROOM 3
Ivaulted) ceiling
(1/3 of ridge
1 height from the FINISHED ATTIC
. top plate) i e
37 5=
] | l
12 2
166" T
' BEDROOM 2 < i
PLANT SHELF | STORAGE
(I} i -
e et e A |- P [ }-‘:5—4 g |- 258" .1”
[ 0 1 FINISHED ATTIC PLAN
2A LTI SECOND FLOOR PLAN 28
Ll Wind and Single-Family Homes 113

113

Deflection Criteria

TABLE R301.7
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERS®

finish shall be limited t0 an allowable deflection of H/180.

STRUGTURAL MEMBER ALLowASLE
I ) _ . Rafters having slopes greater than 3:12 with i
« Rafters and ceiling joists with flexible finish d o rafiers
. B Tterior walls and partiions 150
L/A=240 Floors &0
* Floor jOiStS Ceilings with brittle finishes (including plaster 1360
and stucco)
« L/A=360 Celings wih flexible fmishes (neluding gypsum| >
 Exterior studs (w/ interior gypsum finish) Al other structural members T30
* H/A=180 H360
HI240
Exterior walls—wind loads" with flexible finishes HI120°
Lintels supporting masonry veneer walls® 1600
IRC d. Deflection for exterior walls with interior gypsum board

114
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Wind and Single-Family Homes

Gravity Loads

* Roof
* Dead load — 10 psf
* Snow load — 30 psf
* Live load — 20 psf
¢ Ceiling
* Dead load — 10 psf

* Floor
« First floor live — 40 psf
« Second floor — 30 psf
« Attic floor live load — 30 psf
* Dead (all floors) — 10 psf
* Wall
* Dead load — 11 psf

IRC
E. Y Hor 1
115
Example 1
* 115 mph Exp B
* SDCB
* Can we use IRC?
* 3 stories or less? v
* Wind < 140 mph? v
* SDCD, or less? v
* Snow load < 70 psf? v
IRC
E. 116
116

Framing Details

* Roof
* Walls

* Focus on unique issues

IRC

117
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Wind and Single-Family Homes

e
Roof Framing o
Details

RC

118

Roof Framing

Details

IRC

119

Finished Attic Rafters

Rafter Spans — 30 psf and L/240

Dead Load = 10 psf
Rafter Spacing Species and Grade IMO 212
(inches) Maximum Rafter Spans
ft-in ft-in
Douglas fir-larch #2 21-7 25-1
@ 12 Southern Pine #2 19-5 22-10
Spruce-pine-fir #2 21-4 24-8
TEn Douglas fir-larch #2 189 21-8
802.4.1(4) Southern Pine #2 16-10 19-10
IRC Spruce-pine-fir #2 18-5 21-5

120
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Wind and Single-Family Homes

Rafter Span Adjustment Factor

Raised Ceiling Rafters

Ho/H Rafter Span
e/ Hy i
= Try 2x10 #2 SPF @ 16” o.c. Adjustment Factor
1/3 0.67
= 18.4'(0.67)=12.3' NG /
1/4 0.76
1/5 0.83
= Try 2x12 #2 SPF @ 12” o.c. 1/6 0.90
= 24.7'(0.67) =16.5' OK 1/7.5or less 1.0
Table
802.4.1(9)
i @
B " Single-Family Homes.
Heel Joint Connections
Rafter | Rafter | Roof Live Load (psf) | Ground Snow Load (psf)
Slope | Spacing
i) 20 [ 30 ] 50
Roof span (feet)
28 | 36 | 28 [ 3 ] 28 [ 36
16d common nails per heel joint splice
) 8 10 B ) )
312 16 10 13 1 14 15
renr / 24 15 19 16 21 23
Conmecron a 12 5 6 5 7 7
: 5:12 16 6 8 7 9 9
24 9 12 10 13 14
Table 12 4 5 4 5 5
R802.5.2(1) 7:12 16 5 6 © 7
2 7 9 7 9 10

i

For 32’ roof span =5 nails
Are we done?

122

5nailsx1.5=7.5

Table
R802.5.2(2)

B

Use 8 — 16d commons

Heel Joint Connection

Heel Joint Connection
He/ Hy Adjustment Factor
1/3 15
1/4 133
1/5 1.25
1/6 1.2
1/7.5 or less 1.11

123
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Wind and Single-Family Homes

Roof Uplift Connections

* Use prescriptive fastener Table R602.3(1) if

* Wind speed < 115 mph v . .
P = P Table R802.11 — Uplift Connection Forces
* Exposure B v
) 115 mph wind speed, Exposure B
« Rafters < 24 in. o.c. v -
v Rafter Spacing BootSpan Roof Pitch
* Roof span < 32 ft (feet) >5:12
* Roof slope > 5:12 v 12" o.c. N 97 Ibs
16" o.c. 129 Ibs
SRe02.11 Uplift < 200 Ibs use Table 602.3(1)
IRC
a Wind and Single-Family Homes.
Roof Sheathing
MINIMUM MAXIMUM SPAN LOAD
PN N(;mELAL (in.) (psf)
RATING | . eness | With edge |Without edge| Total | Live
(in.) support support load | load
Sheathing Roof
16/0 3/8 16 16 20 | 30
20/0 3/8 20 20 40 | 30
24/0 3/8 24 20 20 | 30
24/16 7/16 24 24 50 | 40
5R803.2.2 Excerpted from Table R503.2.1.1(1)
IRC
a Wind and Single-Family Homes
Roof Sheathing Fastener Schedule
WSP Nominal Nail Edge Field
Thickness (in.) ! (in.) in.
~ 8d common (2-1/2" x 0.131") nail (roof) .
8172 RSRS-01 (2-3/8" x 0.113") nail (roof) 6 ©
— 8d common (2-1/2” x 0.131") nail (roof) 5
19/32-3/4 | pops.01 (2-3/8" x 0.113") nail (roof) 6 ©
10d common (3" x 0.148") nail
7/8-1-1/4 | (3.1/2"x 0.131 x 0.281" head) deformed nail e 12

Table
R602.3(1)

IRC

Footnote 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
4inches on center where the ultimate design wind speed is greater than 130 mph in
Exposure B or greater than 110 mph in Exposure C.

126
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Wind and Single-Family Homes

Nail spacing 6” o.c

Roof Sheathing — Gable Endwall Limits

Uplift connection to
be designed

w/i & of edge i

.

Overhang Span

Not to Exceed
Lesser of

\ Outlooker

L/2or2
Required
Blocking
& .
§R803.23 Gable Endwall
%‘ Section A-A
IRC S
m S
s d and Iy H

127
Roof Sheathing — Gable Endwall Limits
Nail spacing 6” o.c
w/i &' of edge \
M~
l‘—s ™ k Lookout Block
N
Section A-A
IRC | sremsa2s Gable End
128
Framing Details
* Walls
* Focus on unique issues
IRC
129
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Wind and Single-Family Homes

Loadbearing Walls

* Stud Size, Height and Spacing
* Bedroom with vaulted ceiling

[ searing was ] Nonbearing Walls
Vaximum | Maximum
o | S0 | g
swd | (T I G P
5 rsly " o | swvertng | supporing ;
52| unsuppored | S99P0t92 | ‘o Foer, | TwoFioors, | SS9 | Laeraly | o
~ Stud Height | 1< ombly ] Plusa Plusa Supporti Unsupported | ¢
(inches) Assemb o | oofGeiing | RooiCeling | P29 | sudign | SPREa
feet) B | Assemblyor | Assembiyor | 6 Foer
Assembly ‘aHabitable ‘a Habitable o
Table only o= || iy
R602.3(5)
axa | on 2 1" I 1 P
IRC 2x6 | on P 2 16" P 20 20
L] Wind and Single-Family Homes. 130
¢ Stud Size, Height and Spacing
* Bedrooms with attic above
[ searing wats ] Nonbearing Walls
U g T
o | spacing | Spacing
stud e beo Maxinum
e | ey | o supportng | Supportng | "
Ursuppored | acaing | Oloo | Twereos, | S |ty iy
(inches) IO | Assembly or Supporting ippC ‘Spacing
pssambiy o | RoofCaing | RctiCeling | 5729719 | StudHaght
(feet) At Assembly or | Assembly or "oy
A ‘m ‘a Habitable ‘a Habitable nly
Table e Attc Attic
R602.3(5) ny Assembly | Assembly
IRC x4 | ton 2 & = 2 1 2
- 2xe | on 2 T It 2 20 2
a Wind and Single-Family Homes
¢ Stud Size, Height and Spacing
* First floor bedrooms [ seoring wats Nonbearing Wals
Maximum Maximum ‘Maximum
Sy | Sexie || spaong
stud x en .
Sne | oty | 0 suppring | suporing [ Memim
Unsupored | PR | ony e, || Tworieons, | SRS | Loy | i
StudHoight Pusa Pisa Unsupported
nches) Assenblyor | pootCeling || RootCeling | PPN | ‘Gign | SPecinS
(foet) “Attic ::hmv A‘;'L"\my]' only.
aabiatle | aHabiabe
Assembly | e At
ny Assembly Assembly
axa | ton 2 16" 2 1
Table 2x6 10ft 24" 24" 16" 24" 20
R602.3(5)
IRC o Is it standard practice to use 2x6 everywhere if
m required on first floor only?
a Wind ngle-Family Homes

132
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Wind and Single-Family Homes

Non-loadbearing Walls

« Stud Size, Height and Spacing

* Gable endwall with attic above

Bearing Walls Nonbearing Walls
o | W
ool el ( N
stud
o | Lty | W paing | Supporing | Meimem
Unsupported spporting One Floor, Two Floors, pacing Laterally
g | Swarog | Footoelng | O | MGL | e ppor | Mot
(inches) a‘;:'l:l\u);\:' RoofiCeiling | Roof(Ceiling o“l’l’:‘ 9 1| Stud Height peco
() btale | pguniyor | Assmsiyor | One S
e | Sabiave | Shata
Table o | psamty | asanoly
R602.3(5) e i — ” "
5 « 2 G 2 @ 2
IRC 26 | o o o I w | o
a n nd Sin Family Homes 133
¢ Stud Size, Height and Spacing
« Bedroom with vaulted ceiling
Searing Wals Nonbearing Walls
| Wt
i | spacg Spacing ( D
S| Gty | 0| g | suporing | Meimem
1| npponed | S0 | G0l | TuoFoos, | 59 |y |
v ‘Stud Height bt 9 Plusa Plusa Supporti Unsupported S"'"“"'
(nches) hssemb o | goicaling | Rooteing | S92ty |'SLTTCRLY | Srecg
(tee) onatle | Assembiyor | Assemblyor | O"oFieer
‘a Habitable ‘a Habitable Y
Assembly Attic. Attic
Table Courtesy of only Assembly Assembly
R602.3(5) American Wood Council o o =5 = " 2 w
IRC 2x6 101t 2 22 16" 20" 207
m Gable End - 12.1’ 2x4 studs OK
a8 ind and Single-Family Homes
¢ Stud Size, Height and Spacing
* First floor gable endwalls
Searing Walls Nonbearing Walls
Varimun | Waximam
o | g | ( h
Stud en Maximum
e | oy | e g | supporing | Moo
oot | RRRCCSS | onerin | TuoFoors, | G | oty |y
(inches) 9| Assembiyor | o Flss o Supporting ippC ‘Spacing
Assonth o | goicuing | Roofceing | S22 ||'Shiiogh
(feet) “Attic Assembly or \ssembly or o
Assemb ‘aHabitable ‘a Habitable o
Table Only. J Attic Attic
R603.3(5) nasemy | Assombly
axa | won o w o %
IRC e [ won | w [ w | w | w w
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Wind and Single-Family Homes

Non-loadbearing Walls

* Stud Size, Height and Spacing R
« First floor gable endwalls
[Commewe ] p—
[ o
| acng | Spuomg
stud -
e | vty
Unsppor s | o Lty
) | S| hsmtiyor | Sadton
(feet) 2 :‘“E a .n il
Table only
R602.3(5) =
3 | wn w o B o w
IRC o we | w [ w | w Lw ) »
B H

136

1 1 .
11'-12' Bearing Walls
Required check? S
Roof Only 16 2X4 2x4
NO. e 24in 2xs  zxs
o Roof and One. . b e
All bearing studs < 10’ Floor o i
1z 2xs  2xs
Roof Only 16in. 2Xx4
24in. 2x6
Table Lt 1zin 2x4a
R602.3(6) W 16in. 2x6
RC =
0
137
Headers in Exterior Walls
* Given
* Ground snow load = 30 psf
* Roof rafters Attic
« Center bearing floor framing
* Building width = 32’
* Foyer header span = 6'
 Kitchen header span =9’ L
* #2 SPF
IRC
L Wind and Single-Family Homes

138
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Wind and Single-Family Homes

Headers in Exterior Walls
Ground snow load = 30 psf Attic
Building width = 32 feet (use 36 ft table values) !
i
Supporting size Span :tauc:s i
2-2x10 5-9 2
Roof & Ceiling
2-2x12 6-10 2
3-2x10 7-3 2
7 Roof, ceiling, one center- 2-2x12 5-8 2
R602.7.1 bearing floor 3-2x10 6-1 2
IRC — 3-2x10 headers would require 2x6
m studs for enough framing depth
u Wind and Single-Family Homes.
Headers in Exterior Walls
Ground snow load = 30 psf Attic
Building width = 32 feet (use 36’ entry)
Supporting size span | 2%
4-2x10 5-10 2 a
Roof, ceiling, two center-
4-2x12 6-10 2
Table
R602.7.1
IRC 6'-10" <9’ NG
m Requires design
Ll Wind and Single-Family Homes

140

Header Span Adjustment

¢ Assume raised header o

* Top edge laterally supported f%

* No 30% span reduction

Table R602.7(1)

footnote (f)
IRC |
m -
L] Wind and Single-Family Homes 141

141
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Wind and Single-Family H

omes

* Given

Full-Height Studs at Header

+ Foyer header span = 6' Header | <130 mph | <115 mph
+ Wind = 115 mph Span (ft) Exp C Exp B
* Exposure Category B
6 2 1
8 2 1
10 3] 2
Table
R602.7.5
IRC

F: 142

] Wind and Single-Family Homes

142

Full-Height Studs at Header

* Given
* Kitchen header span =9’ ;:)::d(ef:) d:fp"::ph Slé:p";ph
* Wind = 115 mph
* Exposure Category B 6 2 1
8 2 1
10 3 2

Header

Table
R602.7.5

IRC

Requires design including jack

studs Two Full height
m (king) studs
Wind and Sin s 143

143

Wall Sheathing — WSP

WSP WALL SHEATHING RESISTING WIND
= Perpendicular to panel face

. . Maximum . N Ultimate Design Wind
Nail Panel Nail Spacing
Speed V, h|
—| WSP Span | Nominal Panel SS:CJ;:‘ = p?e e (MPh)
Size Penefratlon Rating | Thickness (in.) P_ g _Edges ‘Fleld Wind exposure
(in.) (in.) (in.o.c.) |(in.o.c.) B G D
6d Common 1.5 24/0 3/8 16 6 12 140 115 110
16 6 12 170 140 135
8d Common 1.75 24/16 [ 7/16 ] o4 3 5 T =T 10
Table
R6023(3)
IRC

144
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Wind and Single-Family Homes

Braced Walls — WSP

* BWL = braced wall line
* BWP = braced wall panel

¢ < 140mph and SDC A-C
* BWL spacing < 60" OK

* Design wall 1-1

IRC

§R602.10

.........

145

Braced Walls — WSP

« Design wall 1-1
¢ BWLspacing = ??

32t

IRC

| §R602.10

146

Braced Walls — WSP

* Within 10’ of the end
« IfBWL> 16

« >2 BWP of any length Try both WSP and CS-WSP
) 4000 .
307,300,307 30, 50 | 60 50 307 30 30 30

90

§R602.10 E Vi aA VA s

¥ | =
IRC
L] d and mily +
147

Copyright 2024 International Code Council

EDUCODE 2024 — FOR CLASSROOM USE ONLY 49



Wind and Single-Family Homes

* BWP Length Required
* BWLspacing =32’

attic counted as story)
* Interpolating
* WSP=16.4'
¢ CS-WSP=13.8

§R602.10.3(1)

IRC

Braced Walls — WSP

« Bottom of 3 stories (habitable =16.4"

Interpolation

40’ - 30’ BWL spacing = 10"
20'-155'=4.5"

4.5/10 = 0.45’ per ft wall line length
@32':0.45x2'=0.9'+15.5"

:‘p’ie';: Story | BwL | BWPLength
Location | Spacin '
(mph) pacing " wsp | cs-wsp)

30 15.5 13

<115 E 40 20 17
50 24.5 21

Wind and Single-Family Homes 148

148

« Adjusted BWP Length

Braced Walls — WSP

* Wind Adjustments to BWP Length

© WSP=111x095=105' Adjustment Condition [Pt
* CS-WSP=9.5x0.95=9.0' 1 Exposure category B 1.0 10
2 Roof eave-to-ridge height 93 10 1.0
3 Story height 9 0.95
4 Number of BWL 2 10
5|  Additional 800-lb hold-down No 1.0
E 6 Interior gypsum omitted? No 10
§R602.10.3(2)
8|  Horizontal blocking omitted? No 10
IRC
[ Wind and Single-Family Homes
149
Braced Walls — WSP
Minimum BWP Length
Method Wall Heightf Minimum | BWP Meeting BWP
(ft) Length (in.) | Minimum (ft) | Required (ft)
Wsp 9 48 10 16.4 NG
CS-WSP 2
* 54” opening height 9 3 12+10=22 18.8 OK
* 90“ opening height
400

IO 0 IO 30, 50 680 50" 30 30,30 30

Tables R602.10.5, e
R602.10.5.2 E Ui =2 LALA WA A
A ee) t vl Vgt
IRC [ i*FI v VO b
Vi e Vo
7. ik A

1
A
|

|
4]

S

L ! I

Courtesy of American Wood Council

Wind and Single-Family Homes 50

150
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Wind and Single-Family Homes

Braced Walls — WSP

BWP End Conditions
* Return Panel > 24" WSP

EEONTINUOUSLV SHEATHEH

BRACED WALL LINE

eus RETURN

R602.10.7 PANEL L

IRC BRACED WALL PANEL AT
E END OF BRACED WALL LINE

m END CONDITION 1

8 Wind and Single-Family Homes

N

151

CONTINUOUS RiM
ORBAND J0IST

| A
L§ e

BWP Connections @ oc o
SRR VAL e

Braced Walls — WSP

« Perpendicular framing

|+ BRACED WALL PANEL

Other wall framing

* Table R602.3(1) e e
Anchor bolts per R403.1.6 fj—
. W< oc. - I pervenc

5T conmnuous
R602.10.8(1) SREmb 0T

8 Wind and Single-Family Homes

152

Braced Walls — WSP

¢ Connections to roof framing

*ltems1&3 P
* >9.25" and < 15.25" 15-1/4" max
* Requires blocking solutions ) 32‘&22':52‘;."25
© 2x2@7/12=  13in. B i STl

al 6" o.c. along
length of braced
wall panel

§R602.10.8.2
IRC

L] Wind and Single-Family Homes

153
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Wind and Single-Family Homes

Braced Walls — Simplified

« Simplified wall bracing can be used if:

* 3stories or less v

* Floor cantilevers < 24" v

* Wall heights < 10’ v

* Roof eave-to-ridge height < 15’ v

* %" interior gypsum on exterior walls

* <130 mph Exposure B or C v

sRe02.12 + SDCA,BorC v

IRC « No cripple walls Y4

154
Braced Walls — Simplified
dxla s " N s
¢ Circumscribed rectangle [ AT W 5
* Sides <60’ v . Study Kitchen o

* Aspectratio<3:1 v

= f—

§R602.12.1

LT LT
o,

-~ |

1 e
Living {10200 Dining
Room l e foam

—

IRC

L T S
- w

bpd oo vl

L] Wind and Single-Family Homes

m o fad First Floor Plan i K

155

Braced Walls — Simplified

« Sheathing Materials

* 7/16" WSP

* Bracing unit

g

« Continuous sheathing

* Minimum length = 3 ft

§R602.12.2 &

§R602.12.3
2 E

Courtesyof American Woad Counci

L] Wind and Single-Family Homes

156
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Wind and Single-Family Homes

Braced Walls — Simplified

* Number of bracing units

Eaveto| Minimum number of bracing

Ultimate Story ridge units on each long side

Design Wind

Minimum number of bracing
units on each short side

level height

Speed (mph) Length of short side (ft)

Length of long side (ft)

™ [10]20[30]4050] 60

10 | 20 | 30 | 40 | 50 | 60

EIEIE 12|2|2(3]3

1022]2(3]|3

23|34

115 E[E[ 10 |2|3(3]|4a|s5]|6
§R602.12.4 )
IRC E } 2(3 |46 ) 7|8

23|46

157

Braced Walls — Simplified

* Number of bracing units

* 6 required in both directions on first floor

o0

§R602.12.4
RC E

158

Braced Walls — Simplified

« Distribution of bracing units

* <12’ from wall corner v
+ Distance between units < 20’ v
« Wall > 8’ long has at least one unit 4
4000
IO F0 3 30, S0, 60 50 30,30 30, 30
et a2 2
§R602125 s 14 : set : " |
3 /- K 4 e
IRC YA a 1
LS A IB 4 S P9I |

159
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Wind and Single-Family Homes

Lateral support
¢ >9.25"

§R602.12.7 E
IRC

Braced Walls — Simplified

« Requires blocking solutions 131/ et
¢ 2x12@7/12=

13in.

Solid blocking
between rafiers
attached to top
plates with 8d nails
af 6" o.c. along
length of braced
wall panel

160

Wall Coverings — Wind Zones

Limits for Prescriptive Fastening Schedule

Mean Roof Height
Ultimate Wind Exposure
Speed f B C D
115 N ] s | 20
120 NL 30 DR
130 60" 15’ DR
140 35’ DR DR
Table
R703.3.2 NL - No limit
RC DR - Design Required
s
161
Examples

Use same bu
as Example 1

IRC

2. Wind: 160 mph Exposure B

ilding

Courtesy of American Wood Council

162
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Wind and Single-Family Homes

Example 2 Outline

¢ 2021 IRC — Pass/Fail
* Background and Assumptions
¢ Wind Example

* 2018 WFCM Prescriptive IRC

IRC

163

WFCM and IRC/IBC

¢ 2018 WFCM referenced in 2021 IRC

WFCM and IRC

* Alternative Provisions

R3I0LLI Alternative provisions. As an alternative to the
requirements in Section R301.1, th

c following standards
tied subject to the limi
herein.

ere engincered design is used in
ith these standards, the design shall comply
with the International Buflding Code.

1. AWC Wood Frame Construction Manual (WFCM).

§R301.1.1

IRC

165
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Wind and Single-Family Homes

Table 1 Applicability Limitations

Reference
Attribute Limitation section | Figures

Applicability

LI m ItS BUILDING DIMENSIONS
[Mean Roof Height (MRH) | 33" | 1130 | 12 |
[rumber of stories | 3 s |
Building Length and Width | 80" | IESEXCH | |
(OAD ASSUMPTIONS
(see Chapter 2 or Chapter 3 tables for load assumptions
i el
Load Type Load Assumption
Partition Dead Load 08 psf of floor area
Wall Assembly Dead Load 1118 psf
Floor Dead Load 1020 psf
Roof/Ceil Dead Load 025 psf
WFCM Floor Live Load 3040 pst
Roof Live Load 20 st
r Celing Lve Load 1020 pst
=
IRC 90-195 mph wind speed
_ Wind Load (3-second gust)
Exposure 8, C,and D (see Figure 1.1)
. Selsmic Design Category (SDC)
sesmic toad SDCA, B, C, Dy Dy and D;
s Wind and Single-Family Homes

166

Example 2 Outline

« Background and Assumptions

IRC
5

167

2018 WFCM

IRC

* 2018 WFCM uses ASCE 7-16 wind and seismic load provisions

168
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Wind and Single-Family Homes

WFCM Prescriptive

* Seismic Design Categories A-D

* Wind Speeds 90-195 mph Exp. B & C
* Segmented & Perforated Shear Walls
« Other Application Limits

IRC
=

169

Segmented Shear Walls

IRC

170

Perforated Shear Walls

IRC

171
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Wind and Single-Family Homes

IRC

Overturning vs Uplift

* Hold-down vs uplift straps

Wind and Single-Family Homes

172

2018 WFCM

Table of Contents
ChpeTie P ChperTie £
1 General Information 1 3 Prescriptive Design 113
1.1 Scope 3 3.1 General Provisions 115
12 Materials Standards 4 32 Connections 116
1.3 Definitions 5 33 Floor Systems 19
14 Symbols 9 34 Wall Systems 121
Figures 1 35 Roof Systems 123
List of Figures 125
2 Engineered Design 13 List of Tables 146
2.1 General Provisions 15 Appendix A 331
WFCM 2.2 Connections 17
2.3 Floor Systems 19 Supplement 337
2.4 Wall Systems 21
. 2.5 Roof Systems 23 References 341
List of Figures 26
IRC List of Tables 61
Courtesy of Amercan Wood Councl
§ Wind and Single-Family Homes
Table 3 Prescriptive Design Limitations
Reference
Attribute Limitation Section | Figures
BUILDING PIMENSIONS
Building [Mean Roof Height (MRH) EE 2131 12
[Number ofstories I 3 FEETT
[Buiting Longth and wiiatn o FRERTH |
FLOORBYSTEMS
Lumber  Jloist Span 26" 31320 -
Joists loist Spacing 2 oc 31320 N
WEFCM cantlevers - st d 3132c 21a
Jsetbacks - Loadbearing walls" d 3.132d 2.1d
o Floor [Vertical Floor Offset q, 3132 210
Diaphragm [Floor Diaph tRatio Tables 3.168 and 3.16C ERERT -
IRC [Floor Diaphragm Openings Lesser of 12" or 50% of Building | 3.1.3.2¢ 23k
= Dimension
Courtesy of American Wood Counc
s Wind and amily Homes

174
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Wind and Single-Family Homes

Example 2 Outline

¢ Wind Example

* 2018 WFCM Prescriptive
« Applicability Limits
* Roof
. Walls

* Attachment to Foundation

IRC

Free access at awc.org

Wind and Single-Family Hon

175

WFCM Prescriptive - Wind

* Applicability Limits

Table W1.1 Applicability Limitation:

Attribute

Limitation Design Case
BUILDING DIMENSIONS
Mean Roof Height (MRH) ‘maximum 33 247
Number of Stories ‘maxinum 3 3
Building Dimension (L or W) ‘maxinum 80' 40
WFCM

Courtesy of American Wood Council

WFCM Prescriptive - Wind

« Applicability Limits

Table W1.2 Prescriptive Design Limitation:

Design

Element | Atribute ‘ Limitation N

case

[FLOOR SYSTEMS (3.13.2)

Joist Span 26 16 N
Lumber  |Joist Spacing 24" 16" v
Joists Cantilevers/Setback - Supporting loadbearing walls |d va N
Cantilevers - Supporting non-loadbearing walls  |L/4 N/A N
Vertical Floor Offset d: va |

WFCM 3

_____ e [Toble 3,168 L 125 and |L=40
Floor Floor Diaphragm Aspect Ratio 255 [V

o Diaphragms atic)
Tesser of 12/ or 0% of N I
IRC N Floor Diaphragm Openings Disphrogm Dimension 12 V

m Courtesy of American Wood Councll
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Applicability Limits — floor diaphragm

Table 3.16B  Floor Diaphragm Limits for Wind

Exposure B

Wind Speed

e JEE

(see Figure 1)
T

Walleght

)

|_|
IRC |_|

Wind and Single-Family Hon

m Interpolated: L, =12.5 and L, = 74’
0

178

WFCM Prescriptive - Wind

* Applicability Limits

|WALL SYSTEMS (3.1.3.3)
Loadbearing Wall Height 10' 9" N
'Wall Studs | Non-Loadbearing Wall Height 20' 183" v
Wall Stud Spacing 24" 16" v
Shear Wall Line Offset 4 0 v
Shear Walls | Shear Wall Story Offet No offset unless per Exception |0 N
Shear Wall Segment Aspect Ratio 351 (WSP) 21 Gypsum) 311 v
WFCM
o
§ Wind and Single-Family Homes
« Applicability Limits
ROOF SYSTEMS (3.1.3.4)
Rafter Span (Horizontal Projection) Eg 3
Rafter Spacing 2 16"
Lmber e Overhana Lenath Lesser of 2 or rafter lengthis__ |2
Rafters ? iang [enst Zorm o z
Rake Overhang Length® Lesser of 2" or outlooker lengthy2 |2
Roof Slope 712
and
Roof Roof Diaplragm Aspect Ratio Luw=70.6' (nterpolated): Table | L=40
WEFCM Diaplicagias iaphragn Aspect Ra L (aterpolated) Ta
M 3.16C1 Loge=50
Rak i ~(WFCM3.13.4)
o

IRC

Courtesy of American Wood Councll

180
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Roof Design — C&C Loads

IRC

m Gourtesy of American Wood Counci

181

WFCM Prescriptive - Wind

* Roof Design — C&C Loads

Table 2.4 Roof and Wall Sheathing Suction Loads
(For Sheathing and Sheathing Attachment)

GABLE ROOF

700.yr. Wind speed | g, | 95 | 100 | 105 | 110 | 1s | 120 | 130 | 140 | 150 | 160
3-second gust (mph)
Sheathing Location" Suction Pressure (psf)**
Zone 1 16.6 185 20.5 226 248 27.1 295 346 40.2 46.1 52.5
Zone 2 7.0 0 3 9.5 3. 50.5 8. 67. 76.5
Zone 2 (overhang) 7 3 3 3. 7. 55.6 4 74, 84.2
Zone 3 2 4 7. 1 60.1 79. 91.0
Zone 3 (overhang) 7 5: 8. 3. 74.7 99. 1131
Zone 4 9.7 3 1 5.9 7. 20.3 27. 308
IRC - Zone 5 12.0 . 4 1 9. 1. 25.1 . 33. 38.0
m [SE—
Ll Wind and Single-Family Homes 182
* Roof Rafter Design
Table 3.26M Rafter Deflection Limit = L/180 Exposure B
(Cont.) Maximum Rafter Spans for Common Lumber Species Resisting Uplift
Loads due to Wind (12:12 Slope)
Wind Speed 3-second gust (mph)
e - (o]
Tafter >0 [ 26 [ 2 [ow [ o [ [ 6 [ s [ow om0
Spacing | Species | Grade —

Maximum Allowable Rafter Span (ft-in.)*

(in.)

ﬂ SoF S [ 5 z A 2R 0] 55 ] 01| Re] 2]
56 | 9- o w7 | 25|53 |80

IRC |’5 $oF Nu‘ll 5- . ofw7|2s]s53|s1w0]|12s]68
4- 2 | n-6 4-1

ridd i - 15-4 6-6 | 8-9

L] Wind and Single-Family Homes

[ & o o)

~ o @ o

o & &

183

Copyright 2024 International Code Council EDUCODE 2024 — FOR CLASSROOM USE ONLY 61



Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Roof Rafter Design

Footnotes to Table 3.26M

! Tabulated rater spans (horizontal projection) in Table 3.26M are based on 2/12:12 roof pitch and 1/180 fieflection limit. For other roof

pitches and deflection criteria, multiply tabulated values by the following adjustments.

Deflection Roof P}
Limit 1502 212 3:12 a2 s 6:12 22| s 902 1002 1:12
/180 114 113 L1l 109 1.06 103 2| 1 113 109 104 Lo

ILU\) 111 110 108 1.06 103 100 AD?I 105 1oL 0.97 0.93 0.89
/360 0.97 0.96 0.95 0.93 0.90 0.37 0.92 0.88 0.85 0.81 073 0.75

IRC E 16.7 x 1.09 = 18'-2" > 16" OK

] Wind and Single-Family Homes

184

WFCM Prescriptive - Wind

* Roof Sheathing Fastener Design

Table 3.10A  Roof i i for Wind
Loads (7/16", PANEL $G=0.50) -
Exposure B
6:6 panel edge (Prescriptive Alternative to Table 3.10)
& field nailing
cond gus (mph)
STRUCTURAL SHEATHING
el e[FlelFlelelelelelFlelFlelFlelFlelFlelr]
ot
o | e | Rt
shestingtocaton” | goecic | spacing(n)
Grnit, 5
1 O O B
[— 6] | 2 nfe nfe nfs o
os T2 o nfe ufs ufo u|s 2
IRC 2 fo e ols ofe ofs s
E T | o e B B g
Rake Trus withupto
5" Rake Overhang [ cfefofele
Courtesy o American Wood Council
§ Wind and Single-Family Homes

185

WFCM Prescriptive - Wind

Table2.2C  Rake Overhang Outlooker Uplift Connection Loads Exposure 8

* Gable-end Detail

d speed
3-second gust (mph) 90 [ o5 | 100 | 105 [ 110 | 115 [ 120 | 130 [ 140 | 150 | 160
(see Figure 1.1)

Uplift Connector Load o1 159 | 178 | 194 | 217 | 238 | 260 | 283 | 333 | 3e6 | a3 | 503

|}
X ] N

Overhang Backspan

IRC - Mot A Outlooker

[ e-Family Homes 186

186
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Gable-end blocking if > 130 mph
* Roof and floor diaphragms

L JoisTS
ENDWALL i iz g7
) A ¥ w“ 4 \l\
! ! BLOCKING
A A
-
et sLoexme—| = SECTI(.)N A
“““““““ Endwall Blocking Detail (Floor or
= Roof) — floor blocking shown
IRC
a Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Winds apply uplift, lateral and
shear loads

@ A /
IRC
m e e et )
:

Wind and Single-Family Homes 188

188

WFCM Prescriptive - Wind

* Rafter/ceiling joist to top plate
* Lateral and shear connection

Table 3.4A Rafter and/or Ceiling Joist to Top Plate Lateral Exposure
Shear Connection Requirements B
(Prescriptive Alternative to Table 3.4)

Wind Speed
3-second gust (mph) %
(see Figure 1.1)

WFCM Rafter/Celling Jolst HWI",:‘ Number of 8d Common Nails or 10d Box Nails (Toenailed)
g Spacing (in.) (’"‘) Required in Each Rafter and/or Ceiling Joist to Top Plate Connection'”
S

2 g 7 2 2 7

IRC 2 2 2 2
" B 2 2 2 2

2 2 2 2

10
10
Courtesy of American Wood Councll
B

105

189
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Roof to wall uplift straps

Courtesyof Ameri

Table A-3.4  Uplift Strap Connection Requirements (Roof-to-Wall,
Wall-to-Wall, and Wall-to-Foundation)
(Prescriptive Alterative to Table 3.4)
Dead Load Assumptions: Roof /Ceiling Assembly DL = 15 psf

Exposure

Wind Speed
(see Figure 1.1)
Framing | Roof Span Number of 8 Common Nals or 10d Box Nalls /
WECM Spacing (in.) 1/ 2
pacing () in Each End of 1-1/4" x 20 gage Strap’
T [ T T[T T ] ]!
2 s | 1| a1 | a1 ]2
IRC ol | oo f o] 2]2
s a || oo 2]2
s O T O T T T T
* PO R U AT T IR IR I
- INFUN RN AP IO IS PR PR Y
s Wind and Single-Family Homes

190

Uplift Straps

¢ Connect wall to roof

IRC

Wind and Single-Family Homes

191

WFCM Prescriptive - Wind

* Ridge Straps — collar-tie alternate

Table A-3.6  Ridge Tension Strap Connection Requirements for

[p— Wind
Every Aokt (Prescriptive Alternative to Table 3.6) Exposure B
Dead Load Assembly DL = 10 psf
[ T
3 Tt ] ¢
WECM 0 I I R R R T RO T T R
o la e a2 2] 2
w |l | o | ||| 2|z2]|2]|2]3
o sl a2 22| 2|5 |3
EON O R O T T N R A N N (!
IRC s | o s 1 I S N B N A N
L Wind and Single-Family Homes.

192
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Wall Design — C&C Loads

193

WFCM Prescriptive - Wind

* Wall Design — C&C Loads

Table 2.4 Roof and Wall Sheathing Suction Loads
(For Sheathing and Sheathing Attachment)

_ ‘GABLE ROOF
7:“'"‘ Wind S”“:) % | 95 | 100 | 105 | 110 | 15 | 120 | 130 | 140 | 150 | 160 |
Suction Pressure (psf)”*
55 2 T1 | 265 | 346 [ 402 [ 46 525
0 B B 505 67 765
7 B 7 556 71 812
T 7 1 601 7 0
9 5 3 747 E 31
7 9 1. B 7 203 2
20 T 18 B 1 251 3 0
eeeeeeeee f American Wood ouncl
19:
WFCM Prescriptive - Wind
« Wall Design — C&C Loads
* Bedroom with vaulted ceiling
« Design for 12.1' stud height
* Blocking needed for shear walls
3.1
BLOCKING —» WIND

riesy of American Wood Councl
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Wall Design — C&C Loads
 Same table for LB & NLB studs

13-11" >12’-1" OK

(Fully Sheathed with a Minimum of 3/8"Wood

Table 3.20B1 ior L ing* and Non-L
(Cont.) Stud Lengths for Lumber S i
Exposure B Interior Zone Wind Loads - Stud Deflection Limit = H/180

Structural Panels)*

Wind speed
3-second gust (mph) 150 160
(See Figure 1.1)

170 180

Stud 2a | 26 | e | 2a || 26 | 28

2xa | x| 2a | 2 | 26 |

WFCM
spacing | species [ Grade ‘
o (in) Maximum Allowable stud Length (ftin

SPF s 11-7|17-11] 2007 [ 11-1 | 17-2 | 2007 [ 10-7 [ 16-5 | 2007 [ 10-2 [ 15-
SPF No1 | 11-4|17-6 [ 200t |10-10| 16-5 | 200t | 10-4 [ 16-0 [ 200t | 10-0 | 15-
16 PE No2 J11-4|17-6 [ 2007 |10-10{15:9 | 2007 | 10-4 | 16-0 [ 2001 | 10-0 | 15
sPE_| No.3/stud ) 10-6 [14-11] 18-6 | 9-10 f13-11| 17-3 | 9-2 [13-1] 16-2| 88 | 12

Grd 11| - - A [— 79| - - -

Courtesyof American Wood Council

Wind and Single-Family Homes

196

WFCM Prescriptive - Wind

* Top Plate Lap Splices

Top plates are diaphragm chords | f=

— resisting tension on the
leeward edge of the building.

and act like flanges of an I-joist et .t

m Courtesy of American Wood Council
B

197

WFCM Prescriptive - Wind

* Top Plate Lap Splices

Table3.21  Top Plate Requirements for Wind Exposures B & C

Bulding Dimension of Wal
Containing Top Plate Splce (f)

Numer of 164 Comman Nails

Courtesyof American Wood Counci

IRC
m.

Splice Length = 4’ with
2 nails every 6”

198

Copyright 2024 International Code Council

EDUCODE 2024 — FOR CLASSROOM USE ONLY 66



Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Headers
* Recall 9’ kitchen door header requires design
+ Evaluate gravity and wind
40.0° 3
30 90" 16-0° 30, 30,30, 30

T

IRC E 1-2 North Elevation
: T e
199
WFCM Prescriptive - Wind
* Headers
« Raised headers — gravity design only T

« Dropped headers — gravity + wind design

WFCM
i E

IRC

200

WFCM Prescriptive - Wind

* Dropped headers — gravity design

Exterior Loadbearing Walls
Ceiling and e

iy = 121p1,L/80-360

Table 3.22D1 _ Laterall) iy pans for Dropped
Exterior

Interpolate 9'-4" > 9’ oK

Tt 1506 | 103 | 507 | 152 [T 5|55 R s
IRC
] 20F Glulam
s Wind and Single-Family Homes
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Dropped headers —wind design

Table 3.23A  Laterally Unsupported (Dropped) Header Spans for Dropped
Exterior Loadbearing Walls Resisting Wind Loads Exterior

100 | 108 160

0 I

Ssecond gust (mph) o | o5
(See Fgure 1)
size
31255.500 [T ET

"Maimum Header/Girder Spans (f-in.) for Glued Laminated Timber Beams'**

T/ [ 11] 07| 101] 98 8] 84 75 73
13-0 [ 12-5 [ 1110 [ 11-4 1010 [ 100 [ 03 [ 88 [ &1
143 [ 137 [ | 25 [ a0 10 102 | 96 | 511

185 | 176 168 [ 16-0 [ 154 | 102 [ 132

31256875 1.5 | 138
2125250 1510 [ 1520
wecH 31250625 171|162 [ 155 | 148 | o0 [ 134 [ 1220 1t0f 110 [ 103 | 97
312501000 13| 174|165 | 158 |1enf1eafs]|s[uofuofws
e 312502375 19-4 | 184 {175 | 36-7 | 1510 [ 152 f 146 | 135 [ 125
C -t

R 3.12503.750 200t | 194
31256500 wor | 200t | 200t | 192 | 1e-a | w76 | as-9 | 1506 | aas | 135

m Interpolate 116" > 9’ oK Courtesy of American Wood Council

513 200t | 200t [ 193 [ 184 | 176 | 169 | 16-1 |1a-10] 139

] Wind and Single-Family Homes
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WFCM Prescriptive - Wind

o Jack studs — gravity loads Table 3.22F  Jack Stud Requirements

Roof e toad Ground Snow o3
ETTS

e et
Supporting | span (ft)
Rooncamg [ 2 | L] T[] ] ] ] :
wawo | 2 | 2| 2|22 ]
cemerseaing_s | 3 [ 2| o f o] s fa]
oo T 5| & | 2|32 a |
L T I i af s
e R R
w o s|afs]a|s]=
w el s |s|e|s|s]:
w s fe|s|s|s|e]s
ool zslelslolsls
IRC

g Use 5 jack studs

203

WFCM Prescriptive - Wind

* Full-height (king) studs — wind loads

Table 3.23C  Full Height Stud Requirements for Headers or
Window Sill Plates in Exterior Walls Resisting Wind
Loads

‘Wal stud Spacing (in)
16 )

Use 4 king studs pan (ft) Each End of the Header'

T
4
WFCM -n5
P =
1
1
IRC 18
2

i 10 5

204
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Header resisting gravity and wind

ks

=

Header
- 5 jack studs 4 king studs
each side
IRC
M le-Family H

205

WFCM Presc

riptive - Wind

* Header connections

Table 3.7

Header Connection Requirements for Wind
(Dead Load Assumptions: Roof Assembly DL = 15 psf)

2
&l

rpolating: Lateral = 756 Ibs
Uplift = 1312 Ibs

Courtesy of American Wood Council

m Inte
3

Wind and Single-Family Homes
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8d common

8d common nails.

@6°0Con
panel perimeter

m -

WFCM Prescriptive - Wind

« Standard Shear Wall

= edge/field nailing

5d cooler nails

panel perimeter

Panel interior

nails @ 12" OC

in field 5d cooler nails
@10"oC
field

3/8" wood

wrcM Structural panel 112" gypsum
continuous wallboard on
- height over wall interior
IRC plates

Courtesyof American Wood Counci

Wind and Single-Family Homes
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

¢ Shear wall - minimum aspect ratio

©2:1
« Can be 3.5:1 with 2b/h adjustment
*2x3'/9'=0.67
* Assume 2’ effective for 3’ segments i:)
'
(=2}
IRC _ E
] d and ly Ho
208
WFCM Prescriptive - Wind
« Segmented Shear Wall
Table 3.17A ogm Shear Wall for Exposure B

BEEEE

Required length = 20.7"

209

WFCM Prescriptive - Wind

* Segmented Shear Wall

Footnotes to Table 3.17A

Roofonly || Roof+ 1 Floor | | Roof+2 Ficors
Wail veight | w [ s N I 10
a
o e e oo
[WFCM 15 121 129 101 114 095 110

Adjusted = 20.7' (0.91) = 18.8'

Courtesy of American Woad Counci

w | was  wss | was  ise | tos e
: Nt s
IRC Interpolate = 0.91

210
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Segmented Shear Wall
* Required = 18.8" with 6/12 nailing

. 400 .
30", 30 30,30, 500 60" 50T 30,30 30 30
Aot B ) T YA D, Sy

T LI, L Y B
e s 905 i
4 e ¥ P

s A USEVS . 7} A
el i 1 v i
i v VPP e B ~ [

YTTATT A t Vo
Yax i { J 1

s ey s | )
E 2’ effective
IRC Y

2x(2'+2 +5) =18 < 188' NG

m Gourtesy of American Wood Counci

211

WFCM Prescriptive - Wind

* Segmented Shear Wall
* Table 3.17D Adjustments

Sheathing Type

|x/z“ Gypsum Wallboard (Unblocked)”
WFCM
187 216" and 152" Wood Sl
. Panels (Blocked)

IRC Required Length = 18.8' x 0.74 = 13.9' < 18’

m Courtesy of American Woad Counci

B Wind and Single-Family Homes
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WFCM Prescriptive - Wind

* Segmented Shear Wall
* Requires 4/12 nailing

400"
¥0' 300 300 300, 50 60 | 50 30" 30" 30" 307
T 4 A7 VT, 12777
| } it : : vz r AT ]
WA b e vl g
bl 1 Was % i1 VR g
L1 & B4 )
. Ve YA ) v f-iﬁ’-w«'ij
o P e Bl s £ i 2
IRC E Hold-downs on each segment

m Courtesy of American Woad Counci

213
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

« Perforated Shear Wall (PSW)
* Requires 3/12 nailing

30" 30" 307 30" S50 , 60" | §0° 30" 30" 300 30

E Hold-downs at PSW ends
m T

WFCM Prescriptive - Wind

+ Shear Wall Hold-downs
+ 3924 Ibs / 0.60 = 6540 Ibs for 3/12 nailing
* 3924 Ibs / 0.74 = 5303 Ibs for 4/12 nailing

Tablo 3.17F [Sogmonted and Perforated[Shear Wall Hold-down Capacity

—rr
5

A=

IRC

215

WFCM Prescriptive - Wind

» Shear Wall Hold-downs

« Only one per corner if detailed 1 [0_ ‘
as shown > enawall

——Corner stud
connected to

I transfer shear

. | [T2-16d Common
'L nails at 6" o.c.

Holddown—_|% ¢

216
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Shear Wall Details

400 .
600, 50" 30 30°,30 30

- — 141 South Elevation

m [R———

WFCM Prescriptive - Wind

« Winds apply uplift, lateral and shear loads

Jhe<

IRC

Some fasteners
resist both lateral
and shear loads

Courtesy American Wood Council

e-Family Homes 218

218

WFCM Prescriptive - Wind

* Shear connections

Table 3.1 Nailing Schedule

BoxNais allspacing

Tie erioor |

WFCM
2160 e
34
IRC - r P ) ]
Footnote 1: double number of nails for 3" or 4” o.c. wall panel edge nailing
Courtesyof American Wood Council
L] Wind and Single-Family Homes
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Wall to wall uplift straps

TableA-3.4  Uplift Strap Connection Requirements (Roof-to-Wall,
Wall-to-Wall, and Wall-to-Foundation)
(Prescriptive Altemative to Table 3.4)
Dead Load Assumptions: Roof/Ceiling Assembly DL = 15 psf

Exposure B

Wind Speed
3secondgust(mph) | 0 | o5 [ 100 150
s 1.1)

il
T T T T 1 T 1 2 ]
1 1 1 1 1 1 2 2 2
1 1 1 1 1 2 2 2 3
1 1 1 1 1 2 2 3 3
1 1 1 1 2 2 2 3 3
1 1 1 1 2 2 2 3 a
1 1 1 2 > 2 3 3 4

[ Wind and Single-Family Homes

WFCM Prescriptive - Wind

« Wall to wall uplift
via WSP w

Figure 3.2¢ Panel Splice Occurring over Horizontal Framing Members

IR

H =

m Courtesy of American Woad Counci

L] Wind and Single-Family Homes

221

WFCM Prescriptive - Wind

« Wall to wall uplift via WSP

Table3.4B  Shear Walls Resisting Uplift and Shear'
(Prescriptive Altemative to Table 3.4)

Exposure B

o [ s [ [ o ] o]
;

0
M I P P T P P
e[ 3s 36 3o |36 [0 28 (20| 12
o |36 | 3|56 | 3|33
P B il B B e el e e
o ||| |as|s|a|n|n
4| 36 | 3| 36 [ 3| 36 [ 3| 36 [ 3| 3

Courtesy of American Woad Counci

L] Wind and Single-Family Homes
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Wall to wall uplift via WSP

Figoro3:2h  Panel Splice Occurring across Studs

ot
IRC E .
g 3

223

WFCM Prescriptive - Wind

« Wall assembly to foundation

Uplift
T wail Stud

g | sy e e
/- Anchor Bolt

sl —_
Plate e

e
/" Fioor doist T

.- Sill Plate

- Steel Strap Lapped Under
Sill Plate

WFCM Prescriptive - Wind

* Anchor bolts resisting shear loads

Table3.2A _Sill Plate to Foundation Connections Resisting
Shear Loads from Wind* Exposure B
(Prescriptive Alternative to Table 3.2)

so [ os [a00 [ sos [ w0 [was [0 [ w0 [ o [0 [ ]
s -
O IR - - T S - B 4
— RN - - ) P P
wrcM Rtz P S el
s N A N T v
A T O - S I I H
IRC P I A el
Spacing = 57” o.c. on 40" wall
Couresyof American Woad Counll
[] Wind and Single-F: nes
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Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Anchor bolts resisting uplift loads

Table3.2C _ Sill or Bottom Plate to Foundation Connections
(Anchor Bolts) Resisting Uplift Loads from Wind  Exposure B
(Prescriptive Altemative to Table 3.2)

S o
e 50 o5 [ 100 08 10115 20 320 30 s [3s0]

il or Bottom Plate to

Foundation anchor k| [0 |Fourielon [ssimum A Bt Spacne )] £
Connection Resisting ze | Supporting g
TEnd Zanes 5

R eI N EN EN N 5 T T I I R N

TnterorZones i

Lagoiec I o] 2T o] o] o aeelsolan]asT o] §
TS Tones 3

e IETT 20 7 2 7 A S 5

e Zones H

PP I I R R I I I N

Spacing = 32" < 57” and controls

Wind and Single-Family Homes

WFCM Prescriptive - Wind

* Wall to foundation uplift straps

TableA-3.4  Uplift Strap Connection Requirements (Roof-to-Wall,
Wall-to-Wall, and Wall-to-Foundation) Exposure B
(Prescriptive Altemative to Table 3.4) P
Dead Load Assumptions: Roof/Ceiling Assembly DL = 15 psf

WindSpeed
3-second gust (mph) %0 95 100 | 105 | 110 | 115 [ 120 | 130 | 140 | 150
(See Figure 1.1)
Framing | Roof Spon] |uwh., <73 Common Nas o 103 Box N-nlxl
spacing in) | (i) in Each End of 1-/4"
FE2N [N A B R RN I B RN I RN T
N N N N N N
ol a2 f2] 2|
SO T IR (T AP (AU NPT PO ) IR (R
AN T IR (T IR (R N IS R IR
@ 1 1 1 1 P PR R I O
I R B BT N PR T IO R
Couresyof American Woad Counll
Wind and Single-Family Homes

WFCM Prescriptive - Wind

« Wall assembly to foundation

Uplift

26 Lateral

Shear
T e /\s\/s"w@zz”o-]/'
B’ -

4-16d commons per foot
Anchor Bolt

=,
/ Floor Joist ‘i-

- Sill Plate
N - Steel Strap Lapped Under
N Sil Piate
4 -8d commons each end

Foundation Wall of 1-1/4” x 20 gage strap

m Courtesy of American Woad Counci
B

Wind and Single-Family Homes
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Wind and Single-Family Homes

Resources

IRC Significant Changes
2041
SIGNIFICANT CHANGES to the
International
Residential
www.iccsafe.org
Iltem # 7101521
IRC
L] Earthquakes and Single Family Homes
230

IRC Essentials

Residential Code

ESSENTIALS

www.iccsafe.org
Item # 4131521

Earthquakes and Single Family Homes
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Wind and Single-Family Homes

International Code Council is a Registered Provider with The American Institute of
Architects Continuing Education Systems. Credit earned on completion of this
program will be reported to CES Records for AIA members. Certificates of
Completion for non-AIA members are available on request.

This program is registered with the AIA/CES for continuing professional education.
As such, it does not include content that may be deemed or construed to be an
approval or endorsement by the AIA of any material of construction or any
method or manner of handling, using, distributing, or dealing in any material or
product. Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.

Ve,
s 2
z
20,8 m

232

Copyright Materials

This presentation is protected by US and International Copyright
laws. Reproduction, distribution, display and use of the
presentation without written permission of the speaker is
prohibited.

© International Code Council 2024

INTERNATIONAL
CODE COUNCIL
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Thank you for participating

To schedule a seminar, contact:
The Learning Center™
1-888-ICC-SAFE (422-7233) Ext. 33818
or

E-mail: learn@iccsafe.org

IRC

234

Copyright 2024 International Code Council

EDUCODE 2024 — FOR CLASSROOM USE ONLY 78



