ARCH 631 Note Set 16.6 F2013abn

Examples:
Seismic Loading

Example 1
Example 5

The floor plan of a single story commercial building located in Seismic Zone 3 is shown in
Fig. 5-22. The 14-foot high masonry shear walls are load bearing and have a weight of 70
pounds per square foot. The weight of the roof is 50 pounds per square foot and all other
weights may be neglected. Determine the seismic base shear.

Solution

The relevant dead loads are given by:

Roof = W = 0.05 x 40 x 20 = 40 kips

North wall = W, = 0.07 x 12 x 14 = 11.76 kips
South wall = W, = 11.76 kips

East wall = W, = 0.07 x 10 x 14 = 9.80 kips
West wall = W, = 9.80 kips

Total seismic dead load is then

W=Wot W + W, + W, + W, e -
=83.12 kips. T W, —t‘f_
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Fig. 522

The seismic base shear is given by Formula (28-1) as

V = (ZIC|R,)W where

Z = 0.3 for Zone 3 from Table 16-I

I = 1.0 for a standard occupancy structure as defined in Table 16-K
C = 2.75, the maximum value specified by UBC Section 1628.2.1
R,, = 6 from Table 16-N for a bearing wall system

W = 83.12 kips, as calculated

Then the seismic base shear is

V=(03x1x275/6)W
=0.1375 W
= 11.43 kips.
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Example 2

Determine the base shear for the single story building shown with a wood roof system and masonry walls by ASCE-7

Note Set 16.6

F2013abn

equivalent lateral force procedure. The building is located in Hayward, California (San Francisco bay), with Ss of 2.05g, Site
Class D, and Seismic Design Category E. The walls are specially reinforced shearwalls for an R-factor of 5. W per unit width
of longitudinal building is 1820 Ib/ft. The design short-period spectral response has been determined to govern (Sps). It is not

UNIFORM SEISMIC
i FORCE = W‘U

considered an essential facility.
SOLUTION:

Base shear for strength (LRFD) is determined with
V=CsW

Csis defined as _Sos_but not greater than S
R/ T(R/1)

Sos has been determined to govern, so:
Sps = 2/3 x Sws
Sms =Ssx Fa

where site coefficient Fa is 1.0 for Site Class D
(IBC Table 1613.3.3.(1))

Sos = 2/3 x (2.05¢ x 1.0) = 1.37g

The building is in occupancy category Il because
it has no specific occupancy type: /= 1.0.

c,= 1379

s~ =0.274g
(5/1.0)

Finally,
Vi = 0.274(1820 Ib/ft) = 499 Ib/ft
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Figure 3.10 Plan view shows a typical 1-ft-wide strip of dead load D in transverse
direction. Weight of this strip W, generates a uniform seismic force on the diaphragm.
Section view has mass of walls tributary to roof level indicated by cross-hatching. Both
views show the force acting on the diaphragm.



