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Calculation of Natural Vibration Period of Coupled Shear Wall Consid -

ering Shear Deformation and Moment of Inertia
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Abstract: The horizontal natural vibration period of shear wall structure is the most important dynamic
characteristic parameter for seismic design. Taking the coupled shear wall as an example, two meth-
ods are defined according to whether the shear deformation and moment of inertia are considered or
not. Numerical simulation of the two methods for natural vibration period of the coupled shear wall
with different width-height ratios of wall pier (B,/H) is conducted based on differential equations and
period formulas of structural natural vibration. The influences of shear deformation and moment of in-
ertia on the natural vibration period are analyzed. The results show that, while considering the shear
deformation and moment of inertia, the natural vibration period increases, and more increment is seen
on higher mode; while the width of two wall piers is equal, the influence of shear deformation and mo-
ment of inertia on the 1st, the 2nd and the 3rd mode of the natural vibration period cannot be neglected
for B//H = 1/7, 1/9 and 1/12, respectively.
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Fig.1 Coupled shear wall and calculation diagram
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Table 1 Average and standard deviation of period ratio

T,/T! T/T]

B,/H = =

I i 22 I i v 22
1/5 0.2627 0.046 8 0.128 8 0.034 1
1/6 0.256 3 0.047 8 0.122 5 0.033 9
1/7 0.2519 0.048 1 0.118 0 0.033 5
1/8 0.248 7 0.048 2 0.114 7 0.0331
1/9 0.246 3 0.048 2 0.112 2 0.0327
1/10 0.244 5 0.048 0 0.110 2 0.032 3
1/12 0.242 2 0.048 0 0.107 6 0.0318
1/15 0.240 1 0.0480 0.105 1 0.031 4
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Table 2 The maximum difference ratio of T, of the two

methods BN %
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