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Spatial variation of predominant periods of site and amplifications of peak
ground accelerations for deep sediment layers: case study of Suzhou City
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Abstract: Based on the regional tectonic environment, the urban region of Suzhou City may be subjected to the effects of
near-field mid-strong earthquakes, middle-field strong earthquakes and far-field large earthquakes. According to the cyclic
triaxial test results of 111 undisturbed soil samples from a 250 m-deep borehole, the modified Matasovic model can be used to
well characterize the tendency of reduction of shear modulus and increase of damping ratio. Based on the 393 sets of borehole
shear wave velocity data, and by identifying the weathered rock layer with shear-wave velocity larger than 700 m/s as the
seismic bedrock, the nonlinear 1D site response analysis is performed using a discretized lumped mass model. A method for

evaluating the site predominant period using the weak motion records is proposed. The spatial variation of the predominant

periods and the amplifications of peak ground accelerations (PGAs) in the urban region of Suzhou City are given: (1) Using the

the PGA amplifications are significant.

seismograms during the near-field mid-strong earthquakes, the middle-field strong earthquakes and the far-field large
variation of the amplification of PGAs is closely related to the characteristics of bedrock motions. (2) The PGAs are mainly
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earthquakes as the bedrock motions, the contour maps of the predominant periods of site are quite similar, but the spatial
Key words: deep site; predominant period; weak-motion site period; PGA amplification; contour map
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related to bedrock motion intensities less than 0.10g, otherwise, the effects of frequency characteristics of bedrock motions on
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Fig. 1 Engineering geological zonings and locations of borehole

shear wave velocity measurements of Suzhou City
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Fig. 2 Contour map of depth of seismic bedrock in urban region of
Suzhou City
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Table 1 Matasovic model parameters of soils

+TEAR IR FE /m s B Y. /%
JRIE T 0.930 1.560 0.1546
MRF L1 3~3.7 1.035 1.515 0.1078
R+ 10~12 1.095 1.560 0.1268
MmFL 2 16~18 1.035 1.515 0.1268
W ek 30~31 0.990 1.335 0.1390
Wb 1 46~46.5 0.930 1.530 0.2832
MR+ 3 46.5~48 0.975 1.440 0.1738
WA e R L 68.7~702  0.945 1.530 0.2384
ZSa | 76~78 0.990 1.455 0.1686
MR+ 4 87.9~88.1  1.020 1.485 0.2210
BV EN T 99~99.4 0.975 1.125 0.3198
MRH LS 100~101.5 1.050 1.515 0.2206
4ifb 106.8~108  0.990 1.425 0.2884
MEFL 6 156~157 1.110 1.605 0.2618
b 2 174~177  0.945 1290 0.3452
42 194.7~195  0.930 1.560 0.2768
KAV 231.4~231.7 0.840 0.465 0.2840
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Fig. 3 Sequence stratigraphic structures of quaternary deep sediment layers and shear-wave velocity profile in urban region of Suzhou City,

shear modulus reductions (G/Gp,,x) and damping ratios (4) versus shear strain amplitudes (y) for typical soil samples
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Fig. 4 Acceleration time-histories and normalized spectral accelerations of bedrock motions
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Fig. 5 Sequent stratigraphic structures of deep sediment layers and shear-wave velocity profile at three borehole locations
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Fig. 7 Comparison of acceleration Fourier amplitude spectra of bedrock motions and ground motions for typical three boreholes
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Fig. 8 Contour maps of site perdominant periods for urban region
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Fig. 9 Contour maps of PGA magnification factors for urban
region of Suzhou City obtained using weak seismograms
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