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Experimental study on dynamic shear modulus ratio and damping ratio of
Suzhou quaternary sedimentary soil
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Abstract: Based on the comprehensive analysis of the marine and continental depositional environments and distribution
characteristics, the comparative experiments are carried out on 311 undisturbed soil samples to study the dynamic shear
modulus ratio and damping ratio of Suzhou quaternary sedimentary soils. The results show that the influences of transgression
and soil depth are significantly different for various Suzhou quaternary sedimentary soils on the relationship between shear
modulus ratio and shear strain as well as between damping ratio and shear strain. The dynamic shear modulus ratio and
damping ratio of marine clay at the depth of 0~30 m are smaller and larger than those of continental clay at the same elevation,
respectively. However, a contrary relationship exists for the marine clay at the depth of 30~100 m. The depth has a distinct
impact on the curves of dynamic shear modulus ratio with shear strain for the marine clay, silt clay, silt sand and continental silt
sand as well as on the curves of damping ratio for the marine clay, silt clay and continental silt sand. The fitting parameters and
recommended values for the average curves of dynamic shear modulus ratio and damping ratio are given after distinguishing
the clay, silt clay, silt and silt sand layers from the depth of 30 m while keeping muddy soil and medium coarse sand as one
layer.
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Fig. 4 Influence of soil depthon G/G_,, - yand D - y fitting curves of marine deposit
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F2 FMBENDRIREG/G,, - y D - y BHRERMMESH
Table 2 Fitting parameters for G/G,,, - 7 and D - y fitting curves of Suzhou quaternary sedimentary soils

ERiEit] LRERTE RN Tgé\féﬁ
m A B 7,110 n D Dy

e £ 0~100 10 1.10 0.44 3.31 1.10 1.93 16.77
51 0~30 19 0.92 0.49 6.39 0.95 1.70 18.18
30~100 41 1.07 0.45 5.48 1.00 1.82 16.51
—— 0~30 45 0.97 0.51 484 1.04 1.80 16.94
30~100 56 1.05 0.46 4.37 1.01 1.46 17.36
oL 0~30 25 1.10 0.46 3.48 0.96 1.50 15.85
30~100 30 0.98 0.47 4.69 1.05 1.50 16.40
b 0~30 26 1.03 0.48 4.44 1.15 1.50 15.00
30~100 42 1.05 0.45 5.14 1.20 1.20 14.91
HORLRD 0~100 17 1.00 0.44 6.41 1.15 1.00 14.09

%3 AMENLDTINELG/G,, - y D - y PHIXRRELIMEFE
Table 3 Recommended values for G/G,,, - 7 and D - y curves of Suzhou quaternary sedimentary soils

T REREE BRIAE ¢ /110
BNihEt] ZH
- /m 0.05 0.1 0.5 1 5 10 50 100
-, 0-100 G/Gnx 0983 0968 0867 0774 0440 0297 0092  0.052
VIN/b Y ~
) D/% 2.10 2.27 3.54 4.82 9.77 1200 1528 1592
0-30 G/Gnx 0987 0977 0907 083 0530 0367  0.109  0.058
. D/% 1.96 2.16 3.43 4.65 9.75 1237 1648 1727
; 20-100 G/Gnx 0989 0979 0911 0842 0545 0388 0128  0.073
D/% 1.98 2.12 3.12 4.13 8.51 1081 1463 1544
0-30 G/Gnx 0989 0979 0903 0824 0482 0315 0082  0.042
— D/% 1.94 2.07 3.13 4.28 9.45 1201 1564 1627
. 20-100 G/Gnx 0988 0977 0897 0817 0498 0346 0112  0.064
D/% 1.64 1.81 3.07 4.33 9.40 11.83 1558  16.35
0-30 G/Gmx 0989 0978 0893 0805 0463 0309 0091  0.050
Wt D/% 1.68 1.87 3.17 4.46 9.38 1155 1459 1516
! 20-100 G/Gnx 0987 0976 0895 0814 0478 0317 0088  0.047
D/% 1.65 1.80 2.90 4.06 9.04 1148 1503  15.68
0-30 G/Gnx 0989 0979 0902 0821 0481 0319 0088 0046
- D/% 1.56 1.64 2.39 3.36 8.30 1098 1504 1579
o D
- 50-100 G/Gmx 0989 0978 0906 0833 0524 0366 0115  0.064
D/% 1.27 1.36 2.12 3.03 7.66 1031 1479 1573
- 0-100 G/Gnx 0986 0975 0904 0837 0555 0404 0141  0.082
- D/% 1.09 1.19 1.88 2.62 6.13 8.18 1192 1278
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