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Effects of dynamic shear modulus ratio and velocity on surface ground motion
and their equivalent relations

SUN Rui', YUAN Xiao-ming', LIU Xiao-jian"?
(1. Institute of Engineering Mechanics, CEA, Harbin 150080, China; 2. Shenzhen Graduate School, Harbin Institute of Technology,
Shenzhen 518055, China)

Abstract: The effects of the dynamic shear modulus ratio and the shear wave velocity on the surface ground motion and their
equivalent effect relations with surface acceleration spectra are investigated by use of the numerical simulation method
considering site types, incident seismic intensities and incident seismic wave forms. The results indicate that the errors of
dynamic shear modulus ratio and the shear wave velocity both have strong effects on the surface ground motion. The effects of
the dynamic shear modulus ratio and the shear wave velocity are more significant for strong nonlinear property in the weak site
as well as for the cases when the two parameters by the tests are lower than the actual values, e.g., 6% error of the dynamic
shear modulus ratio and 25% error of the shear wave velocity for 0.1g incidence in site [II can not be neglected. The effects of
the dynamic shear modulus ratio alone and the shear wave velocity alone on the spectra can be expressed by the equivalent
relationships for different site types, incident seismic intensities and incident seismic wave forms. The extent of the effects of
the dynamic shear modulus ratio on the spectra is much larger than the shear wave velocity by 3~5 times and the difference of
the sensitive extent between the two parameters for the decreasing of the dynamic shear modulus ratio is more obvious than that
of the cases for the increasing of the dynamic shear modulus ratio.

Key words: dynamic shear modulus ratio; shear wave velocity; surface ground motion; equivalent relation
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Table 1 Basic values of dynamic shear modulus ratio and damping

ratio
e Bt b BELJE b
5x10° 0.998 0.007
1X10° 0.985 0.010
5%10°3 0.930 0.014
1X10* 0.869 0.031
5%10* 0.571 0.074
1%10° 0.400 0.096
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1X102 0.062 0.133
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