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Influence of the Shear Wave Velocity Test Standard Deviation on
Ground Motion at a Shallow Stiff Site

CHEN Zhuo-shi, YUAN Xiao-ming

(Institute of Engineering Mechanics , China Earthquake Administration ,Harbin ,Heilongjiang 150080 ,China)

Abstract: This study addressed the influence of the shear-wave velocity test standard deviation on
ground motion. The Shake 2000 program and site model of Turkey Flat were used to analyze the
response spectrum of ground and peak acceleration under a variety of engineering conditions by
inputting different types of multi-intensity seismic waves.The study concluded the following: (1)
the impact of the shear wave velocity test standard deviation on ground motion in the shallow stiff
soil site is related to the intensity and frequency of the input seismic waves,and the calculated val-
ue of shear wave velocity;(2)if the response spectrum residuals or peak acceleration D-value ex-
ceed 20% ,the effects of the velocity test standard deviation cannot be ignored in most situations;
(3) when the predominant period of the input ground motion is similar to the characteristic site
period,the changes of the response spectrum caused by the shear wave velocity test standard devi-
ation in the shallow stiff soil site is significant;(4)only when the predominant period of the input
ground motion with weak intensity and the characteristic site period are largely different,can the
changes in the response spectrum caused by the test standard deviation be omitted;and (5)if the

shear wave velocity in the shallow stiff soil is lower than the statistical mean value,the calculated
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value deviation of ground motion is larger than the measured value of shear wave velocity which is

higher than the calculated mean value,and the ground response is more obvious with higher inten-

sity of the input ground motion.

Key words: shear wave velocity; test standard deviation; shallow stiff site; ground motion
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Table7 The maximum deviation between PGA value and wave velocity standard value
B A M Bl Y 9 Parkfield 3 El-Centro % KYTHO04 % Qianan %
/e  ame/g B/ awme/s WE/U ane/s WE/YU ann/g WE/Y
V' s(Mean—sigma) 0.106 83.8 0.088 27.0 0.099 35.0 0.034 7.5
0.03 V's(Mean) 0.058 - 0.069 - 0.073 0.0 0.032 -
V'S(Meant Sigma) 0.049 —15.8 0.050 —27.1 0.062 —15.7 0.031 —2.1
V'S(Mean— Sigma) 0.211 78.6 0.174 30.7 0.187 24.7 0.070 8.3
0.06 Vs(Mean) 0.118 - 0.133 - 0.150 0.0 0.064 -
V'sMean + sigma) 0.097 —17.5 0.102 —23.6 0.124 —17.1 0.063 —2.2
V's(Mean— Sigma) 0.519 68.6 0.444 34.2 0.442 9.0 0.179 10.7
0.15 V's(Mean) 0.308 0.331 - 0.405 0.0 0.162
V'sMean+ sigma) 0.243 —21.0 0.256 —22.8 0.309 —23.7 0.158 —2.5
V' s(Mean—sigma) 1.114 65.1 0.824 15.6 0.940 3.4 0.397 21.5
0.30 V's(Mean) 0.675 - 0.713 - 0.909 0.0 0.327 -
V' s(Mean I Sigma) 0.487 —27.8 0.500 —29.9 0.628 —30.9 0.317 —3.4
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