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on the Characteristics of Surface Ground Motions

LIU Xuening'?, CHEN Guoxing'?, REN Wei'?, JIN Dandan’, XU Hangang®*
(1. Institute of Geotechnical Engineering, Nanjing Tech University, Nanjing 210009, China;
2. Civil Engineering and Earthquake Disaster Prevention Center of Jiangsu Province, Nanjing 210009, China;
3. Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, China;
4. Earthquake Administration of Jiangsu Province, Nanjing 210014, China)

Abstract: The nonlinearity of soil has a great influence on the spectral characteristics and intensity of
ground motions. The modified Matasovic model is accepted to well characterize the nonlinear behavior
of soil. The profile soil models of 50 boreholes for the quaternary deep sediment layers are established
for site seismic response based on software DeepSoil. The predominant period T,, average spectral pe-
riod Tavg of the acceleration response spectrum and the mean period T, of the Fourier amplitude spec-
trum of an acceleration time history are employed as the proxy to characterize the spectral characteris-

tics of surface ground motions. The ground motion intensity is characterized by the Arias strength Ia
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and the peak ground acceleration (PGA). The results show that: (1) T, doesn't characterize the

changes of seismic motions spectral characteristics during the seismic wave propagating from bedrock

to surface ground. Tavg and Tm have a good similarity in characterizing the spectral characteristics of

seismic motions. (2) When the seismic bedrock motions are rich for high frequency components,

Tavg and Tm show a linear growth trend with increasing peak bedrock acceleration. However, there

are inflection points in the growth trend lines of Tavg and T, if the seismic bedrock motions are rich in

low frequency components. (3) The nonlinear generation rates of PGAs and Ia with increasing peak

bedrock acceleration are essentially consistent, and the values of PGAs and la show much greater dis-

persion with increasing peak bedrock accelerations.

Keywords: quaternary deep sediment layers; nonlinear behavior of soil; ground motion; spectral char-

acteristics and intensity
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Fig.1 The distribution of boreholes in Suzhou urban area
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Fig. 2 The borehole profile data of quaternary deep sediment layers, the shear modulus reductions and the damping ratios versus

the shear strain amplitude for typical soil samples in Suzhou urban region
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Table 1 The Matasovic model parameters of soils

TR AR WRERE /m s g /%
HRIE T 0.930 1.560 0.1546
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A 1 10~12 1.095 1.560 0.126 8
MRS L2 16~18 1.035 1.515 0.126 8
MR+ Jek + 30~31 0.990 1.335 0.1390
b1 46~46.5  0.930 1.530 0.2832
M+ 3 46.5~48  0.975 1.440 0.173 8
WA e B mEE+ 68.7~70.2  0.945 1.530 0.238 4
Fit1 76~78 0.990 1.455 0.1686
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W2 174~177  0.945 1.29 0.3452
Hite2 194.7~195 0.93 1.56 0.2768
AL A 231.4~231.7 0.840 0.465 0.2840
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Fig.3 The profiles and shear velocities of typical boreholes
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Fig.10 The mean period T,, of ground motions at 50 boreholes under different bedrock motions with various peak accelerations
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