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EFFECTS OF STRAIN LEVEL AND NUMBER OF CYCLES
OF SEISMIC MOTIONS ON EQUIVALENT LINEAR MODEL

Yoshio SOEDA , Hideki TAMAI , Masahiro TANAKA ,
Koichiro TAKEZAWA and Futoshi MAEGAWA

For earthquake resistant design, especially against seismic motions, it is very important to estimate ground surface
motions during earthquake. It is well known that equivalent linear method cannot be applied easily to seismic
response analysis in cases of strong seismic motions with severe nonlinear behaviors. However, this method may be
useful in practice if its applicability comes more extended with good precision to strong seismic motions of ground.

In the study, shear strain levels and number of cycles of loading, which may have effects on modulus and
damping factor of dynamic deformation property of soil. have been examined with the data obtained by cyclic
deformation test using undisturbed soil samples. Then, the conversion ratio from maximum strain to effective strain
used to decide the modulus and the damping factor in the equivalent linear method can be given simply in an
expression of the strain amplitudes and the number of cycles of the seismic motions. The proposed expression in the
method has shown good applicability to simulate the vertical array records of seismic.observations at five sites.
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