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Seismic Response of Inhomogeneous Site by Using
the Mode-superposition Method

REN Hui, SHANG Shou-ping, LI Gang
{ Hunan University ,Changsha 410082 ,China)

Abstract : The mode-superposition method is applied to the analysis of seismic response of an inho-
mogeneous site which is excited by vertically propagating shear waves. The solutions for effective
modal participation factor are presented for a single layer with a shear stiffness distribution expo-
nentially increasing with depth. In an example the solutions are compared with those of a homo-
geneous site with an average shear wave velocity, The example also verifies that the natural fre-

quency for the first mode can still be estimated from the formula in engineering and is an impor-

tant parameter for estimating the high mode frequencies.

Key words: Seismic response; Mode-superposition method; Inhomogeneous sites; Effective modal
participation factor; Natural frequency
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Fig.1 Shear wave velocities increasing with depth

in a silty clay site.
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Fig.2 The model with a single layer on bedrock.
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Fig. 3 Effective modal participation factor ¢; from first
to fourth order in natural frequencies

for a single layer with ¢==0. 01,
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