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Experimental study on dynamic shear modulus ratio and damping ratio
of marine soils in Qiongzhou Strait with depth less than 100 m
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Abstract: Cyclic triaxial and free vibration column tests on dynamic shear modulus ratio and damping ratio of 70 undisturbed
samples of marine soils in Qiongzhou Strait seabed with depth less than100 m are conducted. The reliability of the two tests is
mutually verified by investigating the variation rules of the dynamic shear modulus ratio and the damping ratio under the
dynamic shear strain ranging from 1X 10 to 3X 102 Tt is found that the two test results agree well with each other. Without
considering the influence of plasticity index, the maximum dynamic shear modulus has a linear relationship with the effective
confining pressure for sand-contained clay, silty clay and sand-contained silty clay. The damping ratio of the marine soils is
approximately constant under the dynamic shear strain ranging from 1X10° to 3X10°. According to the test results, a
damping ratio growth model is proposed. The fitting curves of the dynamic shear modulus ratio and damping ratio changing
with the shear strain as well as the recommended parameters in the empirical formula are predicted using the proposed model
and the empirical modulus attenuation model proposed by Seed and Martin. The results of this study may be used to make a
preliminary estimate of the dynamic properties of marine soils in Qiongzhou Strait and to confirm field and laboratory tests on
such soils.
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Table 1 Experimental conditions and properties of marine soils in Qiongzhou Strait with depth less than 100 m

(EN e RS X 5k 5 A+ REVRE fm R IS /kPa R EE 0 TOKEI% RS (grem ) IRIE
1 CZ-ZXZT-14-13 49.2~49.4 330 DE YRR N 29.4 1.89 GZZ
2 CZ-ZXZT-09-73  98.6~98.8 660 DE YR 335 1.87 GDS
3 CZ-XXZT-08-25 34.8~35.0 235 AR IR O Fh 1 e 25.0 1.91 GZZ
4 CZ-XXZT-L1-06 38.2~38.4 255 AR K AR e Rb 22.3 1.90 GZZ
5 CZ-XXZT-07-15 52.6~52.8 350 YRR AR 1 e 25.3 1.89 GZZ
6 CZ-ZXZT-09-38  55.0~55.2 370 YR IR B (A 3 e rb 24.9 1.92 GDS
7 CZ-XXZT-08-34 58.2~58.4 390 AIYEE K ORI A 22.1 1.90 GDS
8 CZ-XXZT-L2-20 60.2~60.4 400 AR K AR e Rb 26.3 1.87 GDS
9 CZ-ZXZT-09-14  70.6~70.8 470 TfYE 5 IR (A 5 e rb 25.6 1.86 GDS
10 CZ-ZXZT-01-38  76.8~77.0 515 ATYE K AR e Rb 24.5 2.00 GDS
11 CZ-ZXZT-14-29 89.4~89.6 595 TfYE 5 IR (A 5 e rb 252 1.95 GDS
12 CZ-ZXZT-11-11  10.0~10.2 70 YR AR RS 22.5 1.87 GZZ
13 CZ-ZXZT-11-03  36.2~36.4 245 YR AR RS T 24.9 1.90 GDS
14 CZ-XXZT-08-05 5.85~6.05 50 TR R AR R 22.4 1.90 GzZ
15 CZ-ZXZT-02-03  8.60~8.80 60 IR ROk R T 23.6 1.88 GzZ
16 CZ-ZXZT-09-08 13.1~13.3 90 TR B R 23.8 1.89 GzZ
17 CZ-ZXZT-10-07 14.3~14.5 95 TR R R R 27.8 1.82 GZZ
18 CZ-ZXZT-01-07 15.0~15.3 100 TR R R R 21.9 1.94 GDS
19 CZ-ZXZT-L1-01  20.6~20.8 140 TR R AR R 23.1 1.86 GDS
20 CZ-XXZT-07-12 22.8~23.0 155 TR R AR R 22.8 1.88 GDS
21 CZ-XXZT-08-18 25.4~25.6 170 TR R AR R 23.1 1.90 GDS
22 CZ-ZXZT-14-05 29.6~29.8 200 TTYEIR B AR R 232 1.89 GDS
23 CZ-XXZT-03-18  30.0~30.2 200 TR R AR R 23.4 1.91 GDS
24 CZ-XXZT-08-23 31.2~314 210 TR R AR R 22.3 1.88 GDS
25 CZ-XXZT-L5-15 34.4~34.6 230 TR R AR R 22.3 1.91 GDS
26 CZ-ZXZT-10-21 34.8~35.0 235 TR R AR R 22.7 1.91 GDS
27 CZ-XXZT-12-17 41.2~41.4 275 TR R R R 21.9 1.95 GDS
28 CZ-ZXZT-L1-09 41.2~41.4 275 TR R AR R 27.8 1.86 GDS
29 CZ-XXZT-08-29 45.0~45.2 300 TR R R R 25.1 1.99 GDS
30 CZ-XXZT-09-19 47.85~48.05 320 TR R AR R 28.3 1.99 GDS
31 CZ-ZXZT-03-29  50.0~50.2 335 TR R R R 32.2 1.87 GDS
32 CZ-XXZT-09-23  53.4~53.6 355 TR R AR R 29.2 1.85 GDS
33 CZ-ZXZT-01-27 57.6~57.8 385 TR R AR R 31.0 1.87 GDS
34 CZ-XXZT-L1-15 60.2~60.4 400 TR R AR R 33.0 1.84 GDS
35 CZ-ZXZT-03-38  66.0~66.2 440 TR R AR R 29.8 1.93 GDS
36 CZ-XXZT-09-25 68.2~68.4 455 TR R R R 31.2 1.86 GDS
37 CZ-ZXZT-14-21 70.2~70.4 470 TR R R R 25.0 2.02 GDS
38 CZ-XXZT-07-24 71.0~71.2 475 TR R 22.3 1.93 GDS
39 CZ-XXZT-08-44 72.1~72.3 480 YR R AR R 25.3 2.03 GDS
40 CZ-ZXZT-09-57  80.0~80.2 535 TTYEIR B AR R 24.5 2.01 GDS
41 CZ-XXZT-L2-33  80.0~80.2 535 TR R R R 25.6 1.98 GDS
42 CZ-XXZT-12-28 81.6~81.8 545 TR R 25.2 2.01 GDS
43 CZ-ZXZT-09-58 81.5~81.7 545 TR R R R 22.5 1.98 GDS
44 CZ-XXZT-08-52 83.6~83.8 560 TR R 24.1 2.03 GDS
45 CZ-XXZT-07-30  89.5~89.7 600 TR Bk R 24.0 2.03 GDS
46 CZ-XXZT-09-32  90.2~90.4 600 TR R R R 25.2 1.93 GDS
47 CZ-XXZT-08-60 94.8~95.0 635 TR R AR R 22.3 1.93 GDS
48 CZ-ZXZT-10-50 97.2~97.4 650 TR R R R 25.3 2.03 GDS
49 CZ-ZXZT-L6-07 18.4~18.6 125 TR 9 IR 0k I3 = IR AR 24.9 2.04 GZZ
50 CZ-XXZT-L2-04 19.6~19.8 130 T YRIR B AR SRR e 26.3 2.03 GZZ
51 CZ-ZXZT-10-13  24.6~24.8 165 TR K R R R I 25.6 1.98 GDS
52 CZ-XXZT-L5-34  80.5~80.7 540 AR ROk R I 2 24.9 2.04 GDS
53 CZ-XXZT-12-12 40.6~40.8 270 Ry SEN YT 23.4 1.91 GzZ7
54 CZ-XXZT-L5-22 52.5~52.7 350 Y SER AV 23.7 1.91 GDS
55 CZ-ZXZT-03-39 67.55~67.75 450 T 9E 5 AR B0k R 232 1.87 GDS
56 CZ-ZXZT-11-68  73.0~73.2 490 T 9E P8R R R 24.9 2.04 GDS
57 CZ-XXZT-L1-23 80.2~80.4 535 Ry SEN Y 26.3 2.03 GDS
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58 CZ-ZXZT-02-51  89.0~89.2 595 T ABT IK ERy i 1 24.7 2.01 GDS
59 CZ-ZXZT-11-84 91.4~91.6 600 Tl 48 S C0 W T A 1 24.5 2.02 GDS
60 CZ-ZXZT-01-45  90.0~90.2 600 T AB T IR Ry i 25.0 2.02 GDS
61 CZ-XXZT-09-12 25.65~25.85 170 HhE T IR o 31.2 1.78 GZZ
62 CZ-XXZT-L2-25 60.2~60.4 400 FH 2 KK 1 30.8 1.77 GZZ
63 CZ-XXZT-07-05 7.50~7.70 50 R IR (A e B 28.0 1.85 GZZ
64 CZ-XXZT-09-11 18.5~18.7 125 rhas R A e+ 27.6 1.87 GDS
65 CZ-ZXZT-10-42  78.6~78.8 525 rhER IR AR + B E 27.6 1.88 GDS
66 CZ-XXZT-09-04 15.3~15.5 105 HR R LA 25.4 1.86 GZZ
67 CZ-ZXZT-11-52  53.2~53.4 355 s A gl b 28.6 1.99 GDS
68 CZ-ZXZT-10-34  57.6~57.8 385 W IR LA 29.1 1.89 GDS
69 CZ-ZXZT-09-23 35.3~35.5 235 T K e b 27.6 1.92 GDS
70 CZ-ZXZT-01-16 36.9~37.1 245 R ER AR b 26.9 2.01 GZZ
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Table 2 Dynamic Poisson's ratios for various soils
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Table 3 Fitting parameters for curves of G,/G, = - y,and A - 7,
2 R S AR S 5 FHJE A3 7 2 4
o +4 HYR/m
’ A4 B pl0°® R A/% a B/107 ¢ d R
1 Wt 25~60 0774 0.525  4.87 0939  2.03  0.150 0.80 -1.071  -0.749 0.966
2 MYEES L (ATEE) 0~50 1.053 0465 1.61 0975  3.11  0.230 3.12 -0.634 -0.751 0.928
3 MRELE (RI¥) 50~100 0.624  0.587  3.08 0987 3.14 0213 5.79 -0.877 -0.750 0.959
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