


















Shear Wall Design

Design Considerations
Windspeed & Exposure
Wall Veneer
Combined bending & axialg &
Wind only loading C&C
Design PropertiesDesign Properties



How To Calculate Loads ASCE 7-05

Is my load Component and Cladding or Main 
Wind Force?
Is the load being resisted coming from 
more than one surfacemore than one surface.

C&CMWFRS



Determining Pressure Zone Dimensions (1, 2, and 3)

Lesser of:
10% least horizontal dimension 34’*0.1 = 3.4’
0.4h = 0.4*16 = 6.4’.

But not less than:
0.04h=0.64’ or 3’ 

Use 3.4’ for zone 5.



Determining External Pressure Coefficient

Need to look at zone 4 
d 5and 5

Assume wall studs are 
22’ lare 22’ long.

EWA = h^2/3 = 161
GC 1 0GCpf = -1.0
GCpi = -0.18



Sample Diaphragm Design per fig. 6-6

Velocity pressure will be calculated using 
ASCE 7 05 6 18ASCE 7-05 eq. 6-18
p = qh[(GCpf)-(GCpi)] ASCE 7 eq. 6-18p p
qh = 0.00256*0.70*1.0*0.85*902*1 = 12.3psf
GCpf = -1.0pf 

GCpi = -0.18
p = 12.3psf(-1.18) = 14.5 psfp p ( ) p



Shear Wall Design

Design 
ConsiderationsConsiderations

Is the stud braced in 
the weak axis?the weak axis?
If so; 
l strong axis is 22’lu strong axis is 22
lu weak axis may 1’



Lumber Design Properties

Design Properties from 
NDS S l tNDS Supplement.



Lumber Design Properties

Assume Douglas Fir-
L h #2

Fb (psi) 900 From NDS

CD 1.6 From NDS

DESIGN PROPERTIES

Larch #2
Repetitive Member 

dj t t 1 25

CD 1.6 From NDS

CR 1.25 From 2006 IBC

CF 1.2 From NDS

E (psi) 1600000 From NDSadjustment = 1.25
Size Factor = 1.2
D ti f L d 1 6

(p )
Sx (in

3) 13.1 Calculated

I (in4) 47.6 Calculated

Duration of Load = 1.6
STUD SIZE SYSTEM FACTOR

2 x 4 1 5

TABLE 2306.2.1
WALL STUD BENDING STRESS INCREASE FACTORS

2 x 4 1.5
2 x6 1.35
2 x 8 1.25
2 x 10 1.2
2 x 12 1.15



Calculating Deflection

For Δ of brittle finishes use l/240
For C&C pressures a 30% load reduction isFor C&C pressures a 30% load reduction is 
allowed for Δ only.

DEFLECTION LIMITSa, b, c, h, i
TABLE 1604.3

CONSTRUCTION L S or W f D + Ld,g

Roof members:e

 Supporting plaster ceiling l /360 l /360 l /240
S ti l t ili l /240 l /240 l /180

DEFLECTION LIMITS

 Supporting nonplaster ceiling l /240 l /240 l /180
 Not supporting ceiling l /180 l /180 l /120
Floor members l /360 — l /240
Exterior walls and interior partitions:
 With brittle finishes — l /240 —
 With flexible finishes — l /120 —
Farm buildings — — l /180
Greenhouses — — l /120
f. The wind load is permitted to be taken as 0.7 times the “component and 
cladding” loads for the purpose of determining deflection limits herein.



So is my stud going to work?

Two of the most critical design parameters 
b di d d fl tiare bending and deflection.

LOAD VS. RESISTANCE
Mapplied=wL

2/8 (ft‐lbs.) 1308

Mresistance=Fb'*Sx (ft‐lbs.) 2365 1308 < 2365

Δact=5(0.7w)L
4/384EI (in.) 1.04act ( ) ( )

Δallowed (in.) 1.10 1.04 < 1.1



Wall Design Considerations

For tall walls while it is 
less likely for combined

D, L

less likely for combined 
bending and axial to 
control.control.

Main Wind Force Loads 
may be utilized.

W
may be utilized.
Load combinations for;

wind + deadwind + dead
or dead + live + roof live



Wall Design Considerations

For other design issues see the article:
Considerations in Wind Design of WoodConsiderations in Wind Design of Wood 
Structures
Free download available at www awc orgFree download available at www.awc.org



PRESENTATION RECAP

Restaurant
ShearwallShearwall
Diaphragm

Office BuildingOffice Building
Floor Joists
Beam

Retail Store
Tall Wall Designg



We’re here to answer yourWe’re here to answer your 
questions.

www.woodworks.org
Southeast WoodWorks Team

Pat Schleisman, PE 404-502-6183
Scott Lockyear, PE 615-439-0624
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Bruce Lindsey
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