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Influence of sedimentary facies and depth on normalized dynamic shear
modulus and damping ratio of quaternary soils
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Abstract: To contribute to a better fundamental understanding of the deformation behavior for Suzhou quaternary sedimentary
soils, using GCTS cylinder apparatus cyclic loading testing system, a total of 40 cyclic triaxial tests are performed on various
kinds of undisturbed soils at depth less than 100 m corresponding to a wide strain range in the order of 107 to 102 It is revealed
that the variation characteristics of the normalized dynamic shear modulus (G/G,,.x) and damping ratio (4) with the increasing
shear strain (y) are strongly influenced by the sedimentary facies, depths and types of soils. The reduction of G/G,. With the
increasing values of y when y <<10* is small, and the soils show nonlinear elasticity. Under the identical conditions, the test
results demonstrate that the increasing depth shifts the values of G/Gy,. and the relationship between A and y. Moreover, the
sediments of flooded plain facies are more linear and have slightly smaller values of A with the increasing values of y than the
sediments of littoral facies. Under the same sedimentary facies and similar depth, the reduction rates of G/G. with the
increasing values of y for silty sand, silty clay and clay have a descending order, and the values of A under the same y for silty

sand, silty clay and clay increase successively.
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Table 1 Soil classification and physical and mechanical properties of specimens

TH e Tk USSR LS HE O WE fLBRE RN
ETReT PLAASE /m o} /kPa w/% p/(gem™) G e I
1Alsc — T 3.0~4.7 13 24.8 1.95 273 075 16.8
2A2s¢ 4.7~6.1 3] 25.1 1.96 273 0.74 16.9
3Blss gg% WKt 10.0~12.0 41 29.1 1.92 270 0.82 9.7
4Clsc en— 13.8~15.0 80 31.4 1.89 272 0.89 13.3
5C2sc S— 16.0~18.0 100 25.3 1.95 271 083 12.1
6C3scs AL+ 18.3~19.0 120 24.7 2.01 272 0.69 11.6
7C4scs K+ 20.0~21.2 127 28.3 1.93 271 0.74 11.5
8A3sc e 212220 141 24.6 1.96 273 0.74 14.7
9A4sc 24.0~25.0 147 23.0 1.99 273 0.69 14.1
10ASscs Tz AH e 26.5~28.1 167 30.4 1.87 273 0.90 14.7
11A6scs ¥ Dﬁ,ﬁi 30.0~31.0 187 28.9 1.89 273 0.86 16.2
FeH+

12A7scs 34.0~34.5 207 32.1 1.89 273 091 16.4
13B2s 34.5~36.0 230 29.5 1.89 260  0.84

14B3s 38.2~39.1 240 36.0 1.84 273 1.02

15B4s i 42.0~43.0 261 32.3 1.82 273 0.92

16B5s i 43.4~45.0 287 29.8 1.87 2,60 0.87

17B6s gg% 46.0~46.5 300 30.4 1.87 2,60 097

18B7sc 46.5~48.0 310 36.0 1.85 272 1.00 13.4
19B8sc Mmat 54.0~55.0 320 32.5 1.88 273 0.92 14.3
20B9sc 58.0~59.7 367 36.7 1.81 274 1.07 17.7
21B10s i 59.7~61.0 331 29.7 1.82 272 0.84

22Dlsc wpap  018°030 407 27.7 1.97 273 0.77 14.3
23D2sc - 66.0~67.0 420 25.9 1.96 272 075 12.3
24D3scs L 68.7~70.2 447 29.8 1.92 272 0.84 11.7
25D4scs KT 73.0~74.4 468 229 2.02 2,69 0.64 112
26C5¢ 74.4~76.0 496 28.3 1.94 273 081 16.5
27C6¢ 76.0~78.0 507 28.9 1.95 2.74 095 18.3
28C7c L 78.0~79.5 520 32.9 1.81 273 1.00 16.5
29C8c VR IEAH 79.5~81.0 530 35.9 1.84 275 1.03 20.2
30C9¢ 82.0~84.0 540 28.3 2.03 275 071 19.3
31C10sc T 84.0~85.0 560 22.7 2.01 273 0.67 15.2
32Cl1sc 87.5~88.1 567 20.2 2.05 272 0.59 13.0
33Els 89.8-91.0 587 20.5 2.01 269 0.6l

34E2s L 91.0~93.0 607 21.3 2.00 2,60  0.87

35E3s 93.0~93.7 620 19.5 1.98 270 0.93

36E4sc 93.7~94.2 625 21.1 2.02 272 0.63 11.5
37E5sc — enp_— 94.2~95.0 628 19.3 2.03 273 0.60 16.9
38E6sc 95.0~96.3 633 20.5 2.03 272 0.6l 12.8
39E7sc 96.3~97.3 642 20.1 2.01 273 0.63 11.2
40E8s 97.3~99.0 649 21.2 1.90 268 075

41E9s L 99.0~99.4 660 26.3 1.95 2,60  0.74

42E10s 99.4~100.0 663 25.5 1.98 2.68  0.80
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Fig. 3 Influences of soil depth on G/G,.,x — ¥ and A - y curves
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Table 2 Typical values of G/G.x — ¥ and A - y curves for Suzhou quaternary sedimentary soils
LR e x om SIS L 7 1%
/m W5 0.001 0.005 0.01 0.05 0.1 0.5 1
N G/G, 09774 09212 0.8679 0.6221  0.4695  0.1660  0.0936
. YET S NN Pa max
3:0-6.6 A RSB A 1% 1.50 3.01 4.21 8.83 11.32 15.87 16.90
; e G/G 0.993 0.958 0.913 0.637 0.282 0.128 0.066
" N RN =Ry 7l F'T"\ max
6.6~138 FTH A R A 1% 1.474 3.292 4.833 10.759 16.036  17.975  18.728
G/G 0.9874  0.9410 0.8890 0.6180 0.4477 0.1398  0.0752
- WA TET% max
13.8~18.0 o RSB A 1% 1.46 3.19 4.64 10.23 13.07 17.61 18.49
i WEE+ GG 0.991 0.948 0.896 0.616 0.446 0.145 0.081
18 0~21 2 *5])7\?5 max . . . . . . .
’ ’ Jerr A 1% 1.056 2.531 3.915 9.556  12.424 16996  17.919
G/G, 0.9921  0.9621 0.9274 0.7209 0.5643  0.2063  0.1151
~ WA TET% max
21.2-26.5 35 M RSB A 1% 1.12 2.22 3.19 7.37 9.89 14.84 15.98
26.5~34.5 = ME LT G/Gu 099306 0.96062 0.92063 0.68942 0.53009 0.19957 0.11679
o Jerr A 1% 1.24 2.63 3.82 8.44 10.86 15.12 16.08
G/G 0.9951 09787 0.9602 0.8419 0.7330  0.3615  0.2204
- ST max
34.5-46.5 B A 1% 1.75 2.76 3.53 6.62 8.62 13.63 15.18
; e G/G 0.9889  0.9615 09345 0.7881  0.6687  0.3070  0.1818
\ R =Y NN F max
465-59.7  ITHTEEBAROBREE 0N O 40 514 86l 1053 1478 15.99
G/G 0.9974 09855 09701 0.8579 0.7496  0.3841  0.2447
- ST max
39.7-61.8 Hre) A 1% 1.14 2.08 2.85 6.11 8.21 13.32 14.90
G/G 0.9970  0.9829 0.9645 0.8342 0.7148 0.3484  0.2195
N WA TET% max
61.8~68.7 sk A RSB A 1% 0.65 1.02 1.44 4.01 6.13 12.09 14.08
68.7~74.4 bR G/Gnax 09982 0.9884 09747  0.8639  0.7507  0.3659  0.2253
e ik A 1% 0.67 0.94 1.28 3.57 5.67 12.12 14.34
G/G 0.9895  0.9528 09112 0.6660  0.4858  0.1323  0.0637
~ P max
74.4-84 A /it A 1% 1.75 3.47 4.80 9.92 12.68 17.15 17.92
. G/G 0.9917 09605 0.9244 0.7120 0.5535 0.1992  0.1107
~ N R max
84-89.8 LS A 1% 0.91 1.80 2.69 7.07 9.97 15.91 17.32
G/G 0.9968  0.9842 0.9691 0.8642 0.7617 0.3914  0.2435
= ST max
89.8-93.7 B A 1% 0.75 1.21 1.67 4.26 6.42 13.17 15.63
; G/G 0.9966  0.9843  0.9698  0.8707  0.7722  0.3982  0.2436
~ N W\ 3 max
93.7-91.3 A LS A 1% 0.68 0.99 1.31 3.24 4.98 11.02 13.37
G/G 0.9956  0.9806  0.9636  0.8552  0.7555  0.4064  0.2633
- ST max
97.3~100.0 Bt A 1% 0.78 1.26 1.72 4.11 6.00 11.80 13.97
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