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Distribution characteristics of dynamic parameter curves of different soils and
their effects on ground motion

LIU Xinyu, CHI Mingjie, CHEN Xueliang
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Abstract: The dynamic shear modulus ratio and damping ratio are the important dynamic parameters that characterize the
nonlinear characteristics of soils, and are also one of the important factors affecting the seismic response characteristics of the
site. The statistical analysis on common soil types in multiple literatures is conducted, and obtains the corresponding
distribution characteristics of dynamic parameter curves of soils are obtained. Based on this, the influence characteristics and
laws of the distribution characteristics of dynamic shear modulus ratio and damping ratio curves of soils on site effects are
studied. The research results indicate that there is a certain degree of difference between the average and recommended values
of the two dynamic curves of various types of soils, but the overall trend is consistent. Among them, the distribution of the two
dynamic curves of soil types such as sand, clay, gravel soil and muddy soil has their own characteristics. Due to the combined
influences of the dynamic shear modulus ratio and damping ratio, the site effects of each component of seismic motion exhibit
different characteristics, generally manifested as low-frequency amplification effects and high-frequency filtering effects. The
soil types with different distribution characteristics of dynamic shear modulus ratio and damping ratio have different degrees of
influences on the two effects.
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Fig. 1 Statistical value curve and recommended value curve of dynamic shear modulus ratio and damping ratio of soils
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Table 1 Physical parameters of soils

ok B3 BT TREEE
p/(g-em) Vs/(m-s™) h/m
i+ 1.8 250 30
ot 1.9 280 30
YRR A 2.0 330 30
it 1.9 300 30
k&t 2.0 350 30
et 1.8 150 30
A 2.5 500 30
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Table 2 Basic parameters of input ground motion

Vm ax/

ﬂﬁa};:i?)}i ah:iéﬁ é}% Amax/g _ %ﬁz/Hz
(m-s™)
CHBH10 9.0 EW  0.0369 0.1421 200
IBRHI10 9.0 NS 0.0977 0.1247 200
IBRHO7 9.0 EW 0.1241 0.1005 200
CHBH14 4.6 NS 0.0433 0.0144 200
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Fig. 2 Time-history curves of acceleration and spectral

acceleration of input ground motion

3 WHELERIED R
MR U INTEE PGA. WE(HIESE PGV DL AH N



232 # + I B % # 2023 4
& 3 HRISEMNIEE PGA 1 PGA TR R
Table 3 Peak ground accelerations and their magnification coefficients
1ok PGA/g PGA BUKR3L
CHBHI10 IBRHI10 IBRHO7 CHBH14 CHBHI10 IBRHI10 IBRHO7 CHBH14
bt 0.0646 0.1308 0.1504 0.0586 1.7168 1.3132 1.1897 1.3267
mt 0.0553 0.1113 0.1374 0.0535 1.4690 1.1177 1.0870 1.2114
PRkt 0.0487 0.1066 0.1415 0.0517 1.2943 1.0708 1.1196 1.1713
#+ 0.0507 0.1064 0.1288 0.0522 1.3486 1.0688 1.0193 1.1815
M+ 0.0456 0.1022 0.1365 0.0482 1.2122 1.0259 1.0799 1.0915
VS Y i 0.0469 0.0852 0.1045 0.0476 1.2473 0.8559 0.8263 1.0786
x4 HRIEERE PGV M PGV AR
Table 4 Peak ground velocities and their magnification coefficients
13k PGV/(m's ') PGV JAK A K
CHBH10 IBRHI10 IBRHO7 CHBH14 CHBH10 IBRHI10 IBRHO7 CHBH14
bt 0.1515 0.1313 0.1109 0.0200 1.0663 1.0524 1.1035 1.3897
mt 0.1492 0.1278 0.1095 0.0184 1.0503 1.0246 1.0895 1.2746
PRt 0.1464 0.1253 0.1108 0.0178 1.0303 1.0048 1.1027 1.2365
#+ 0.1477 0.1269 0.1104 0.0180 1.0398 1.0175 1.0982 1.2462
M+ 0.1456 0.1245 0.1092 0.0172 1.0251 0.9978 1.0863 1.1942
et 0.1653 0.1446 0.1016 0.0176 1.1633 1.1591 1.0108 1.2233
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Fig. 3 Fourier spectral ratios under different ground motion inputs
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Fig. 4 Response spectra of acceleration under different ground motion inputs
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