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Experimental Studies on the Dynamic Shear Modulus and Damping

Ratio Characteristics of Marine Soils in the Jintang Strait
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(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)

Abstract: In order to explore the characteristics of dynamic shear modulus G and damping ratio A for
various marine soils in the Jintang Strait, a series of resonant column tests were carried out on various
undisturbed marine soils with different depth from four sampling boreholes in the Jintang Strait. The
test results show that: (1) various marine soils exhibit strong nonlinearity and hysteresis characterized
by “low shear modulus and high damping ratio” ; the maximum dynamic shear modulus G,,, for vari-
ous marine soils increases with increasing depth, and the increasing rate of G, with soil depth decreas-
es follwing the sequence of silty clay, silt, silty clay mixed silty sand and silty sand. (2) with increas-
ing depth, the G/G,, — y curves of various marine soils shift towards the upper right characterized by
low nonlinearity, while the A — y curves move downward and rightward characterized by decreasing
hysteresis. (3) parameters of G/G,, — y and A — y curves of various marine soils with depth in the
Jintang Strait are presented.

Keywords: undisturbed marine soils; dynamic shear modulus; damping ratio; nonlinearity; hystere-

sis; soil depth
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Table 1 Basic physical properties and experimental conditions of marine soils in the Jintang Strait

RRHE I M H/m % R FAK ) g, W/ RIER MR
ol w/% (geem ?) Py B,

18.3~18.5 W+ 123 38.73 2.68 1.81 p 15.52

23.3~23.5 MR+ 156 36.57 2.67 1.94 B 15.64

28.3~28.5 W+ 190 36.17 2.70 1.97 I 14.37

33.3~33.5 T+ 233 28.33 2.67 2.06 G 15.07

ALAL? 3 40.8~41.0 A A 1 273 32.10 2.71 2.07 g 16.57
48.3~48.5 MR+ 323 33.05 2.70 2.07 n 14.76

53.3~53.5 W+ 356 30.17 2.69 2.04 n 13.35

58.3~58.5 K+ 390 29.87 2.70 2.06 G| 14.76

63.3~63.5 biiRriE: 423 29.97 2.70 2.06 n 15.97

68.3~68.5 WA+ 456 30.00 2.69 2.03 I 14.08

5.5~5.7 ¥+ 37 33.56 2.67 1.92 ik 7.98

10.4~10.6 Bt 70 30.70 2.67 1.93 i % 8.87

15.5~15.7 i 104 32.61 2.69 1.92 T 9.31

21.0~21.2 ¥+ 140 31.08 2.68 1.93 ik 7.98

26.0~26.2 p g 174 27.59 2.69 1.99 g % 9.01

BlB1o S3/54 31.0~31.2 #+ 207 27.14 2.68 1.99 i 8.67
36.1~36.3 i 241 26.67 2.67 2.0 b 8.57

38.3~38.5 ¥+ 256 29.95 2.69 1.94 rhgg 8.93

41.2~41.4 Ht 275 28.44 2.69 1.98 o g% 9.18

43.3~43.5 i 290 27.86 2.68 2.07 rhg 8.97

46.7~46.9 ¥+ 312 29.34 2.69 1.98 5L 7.94

52.2~52.4 p g 349 25.67 2.70 2.00 R 7.59

8.8~9.0 LN i oRIT iR 60 42.57 2.67 1.73 L7 Q| 23.80

13.8~14.0 bW T SR iR 93 40.53 2.69 1.76 L7 Q| 25.90

S1/52/ 18.8~19.0 R E IR 126 41.18 2.68 1.73 oo 23.40

C1~C7 44.3~445 R IR 296 27.56 2.68 1.74 A 9 18.88
S 76.8~77.0 bW i BRI iR 512 32.66 2.68 1.76 Cg:! 13.61

81.7~81.9 i 0T Z A R D 545 30.57 2.67 1.78 gl 11.38

86.8~87.0 K E R IR 580 31.46 2.68 1.76 G| 15.67

DlDo S1/s2 3.3~3.5 ¥ 23 45.57 2.70 1.73 ﬂw 3.89
23.8~24.0 i 160 44.87 2.69 1.75 TH % 3.58
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Fig.3 Variations of dynamic shear modulus G and damping ratio A with shear strain amplitude y for various marine soils in the

Jintang Strait
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Table 2 Fitted parameters of the empirical relationship
between G, and soil depth for various marine

soils in the Jintang Strait
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Table 3 Parameters for the G/G,,., —

tion of various marine soils in the Jintang Strait

v prediction equa-

+2% a B C D
MR+ 1 0.50  0.00249  0.0376
Wt 1 0.48  0.046 2 0.014 4
MR IR 1 0.50  0.0398 0.0151
i 1 0.50  0.0255 0.014 2
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Table 4 Parameters at different depths for the G/G,,.., — 7Y and A — ¥ curves of various marine soils in the Jintang strait

+2 PP/ m a 8 v/ % Ain Ao B
0~ 10 1 0.50 0.0150 1.60 16.50 0.75
10 ~ 20 1 0.50 0.040 0 1.37 16.50 0.75
20 ~ 30 1 0.50 0.065 2 1.10 16.50 0.70
R 30 ~ 40 1 0.50 0.090 0.95 16.30 0.70
40 ~ 50 1 0.50 0.115 0.70 16.10 0.65
50 ~ 60 1 0.50 0.140 0.50 15.80 0.66
60 ~ 70 1 0.50 0.165 0.46 15.80 0.74
0~ 10 1 0.48 0.051 1.05 16.07 0.61
10 ~ 20 1 0.48 0.060 6 0.83 15.97 0.62
20 ~ 30 1 0.48 0.070 2 0.73 15.67 0.66
Gy 30 ~ 40 1 0.48 0.079 8 0.50 15.33 0.68
40 ~ 50 1 0.48 0.089 4 0.30 14.75 0.71
50 ~ 60 1 0.48 0.099 0.20 14.55 0.74
60 ~ 70 1 0.48 0.109 0.10 14.35 0.72
0~ 10 1 0.50 0.044 8 1.05 16.20 0.64
10 ~ 20 1 0.50 0.054 9 0.95 15.80 0.61
20 ~ 30 1 0.50 0.065 0.80 15.77 0.58
30 ~ 40 1 0.50 0.075 0.50 15.80 0.57
A5 IR D 40 ~ 50 1 0.50 0.0851 0.36 16.00 0.55
50 ~ 60 1 0.50 0.095 2 0.33 15.70 0.55
60 ~ 70 1 0.50 0.105 0.28 15.55 0.54
70 ~ 80 1 0.50 0.115 0.25 15.34 0.55
80 ~ 90 1 0.50 0.125 0.22 15.00 0.58
0~ 10 1 0.50 0.030 2 1.40 14.00 0.77
Wik 10 ~ 20 1 0.50 0.0397 1.20 14.10 0.75
20 ~ 30 1 0.50 0.049 1 1.00 14.18 0.70
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