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Example: Given the Plan & Section Below, calculate the force in the diaphragm,

the force in the shear shear walls and the overturning moment of Wall A
(The roof sheathing is plywood)
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Solution: Calculate the Force in the Roof Diaphragm
Take moments about the base of the wall {consider a 1'-0" strip of wall)

Z MA (26 #/f1)(15")(15'/2) + (2B#Mt){3)(15' + 3/2) - Rh(15) =0
Rh = 287 4 #/ft
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The Force in the Diaphragm due to a North / South Wind =

(287.4 #/f)(60") = 17,244#

The Force in the Diaphragm due to an East / West Wind =

(287 .4 #/f)(80') = 22 992#

The probiem statement indicates that the roof sheathing is plywood

assume flexible diaphragm action.

Walls A & B resist the direct shear forces due o an East / West Wind
Walls C & D resist the direct shear forces due to a North / South Wind

Calculate the Forces i¢ Each Shear Wall

Since the diaphragm is flexible distribute the force

22,992#

based on tributary area.

Consider the E-W wind first

Va = 22,992# /2 = 11,406#
va = 11.496#/ 30" = 383 .2 #/ft

Vg = 22,892#/2 = 11,4064
Vg = 11,496# / 60' = 191 6 #/f

Now Consider the N-8 Wind

N = 17,244# 12 = 8.622#
Vo = 8,622#/80 = 107.75 #/ft
Vdiaphragm @ C= 8.622# /80 = 107.75 #/ft

Vo = 17.244%# | 2 = 8 622#
vy = 8,6226# / 40" = 215.55 #/ft
Vdiaphragm @ D= 8.622# /80" = 107.75 #/ft
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Calculate the overturning moment of WallA

11,496# a ________________________________________

WallA

Top of Parapet

31_0u

Roof

1 55_0r|

BOI_ON

Moment = Force x Distance
Overturning Moment = (11 486#)(15') = 172,440 #-ft
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Example: Calculate the chord forces in walls C & D {from the previous example)

1) The chords of the building are normal or
perpendicular to the applied load. DS DS

2} Visualize the building as a beam spanning
between Wall A and Wall B

3) Get the applied locad in a force per unit length.
it is 287 4 #/ft (as previously calculated as the
reaction at the roof diaphragm level). Or the load
is the East/ West Diaphragm shear force of
22,9924 / 80

287 4 #/ft

CITTITLII L
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4) Find the moment on the building using
wiZ /8

y Wall B bs

M= (2874 #Ift){SO')2/ 8 = 229,920 #-ft

5) To calculate the chord force, divide the moment by the distance beteen the chords.
or F = M/d

F=229920#-ft/60 = 3832#

Example: Calculate the Drag Strut Forces Along Wall A

Diaphragm Shear = 191.6 #/ft

(+) I |
O _____ —_—
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. , Unit Shear in shear wall A = 383.2 #/ft
Loading Diagram
191.6 #/ft 191.6 #/ft

(+)
Gt 1 | I

)

-191.6 #/ft
Sum Forces Aleng Diaphragm

(191.6 #/f)(15") = 2874#

Drag Strut Force Diagram

2874%#
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Example: Now assume that the diaphragm is rigid. Calculate the center or rigidity.
Calcuiate the Torsional Moment for the North - South Wind and the East - West Wind.
(Assume that the Center of Mass conicides with the geometric center or the building.)

E 15 30 15'
|
DS Wall A DS
R =0375
Wall D
R=05
22,992# e g
) : CM
©
(3]
ot
v LR
P~ > DS
[{#]
| @
S
VWall B
R=075
Crigin (0,0)
20-0" e=10'
CRx
17,2444
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Calculate the Center of Rigidity
Similar to calculation to find the centroid of a shape.

2 (RN)y)
= CRy=-=—
ERy Y ERX

Calculate CR X first.

Only consider the walls that resist direct shear in the Y direction (which is the N-S)
dirction for this exampie.

Walls C and D Resist the direct shear for a North - South Lateral Force.

_ DRI
CRx=

R '
_— > (RY)X) Ry (100 + O5E0)

> Ry (1.0 + 0.5) -

Now calculate CR y.

Only consider the walls that resist direct shear in the X direction (which is the E-W)
dirction for this example.

Walls A and B Resist the direct shear for an East - West Lateral Force.

R ] 1
2( x)(y) CR7 = (0.375)(8C") + (0.75)(0" = 2667

CRy= y
ZRx (0.375 + 0.75)
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