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Testing study of dynamic shear modulus and damping ratio of seabed sediment
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(1.State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan, Hubei 430071, China; 2. Department of Geological Sciences, Jahangirnagar University, Dhaka 1342, Bangladesh)

Abstract: Dynamic shear modulus and damping ratio are two important parameters for seismic safety assessment of engineering site
and earthquake response analysis of foundation. In order to evaluate the dynamics of seabed sediment of the selected area, the
10.3-84.2 m depth range of mucky silty clay, silt and fine sand are analyzed by using resonant column tests. The double logarithmic
model has been built for the increasing trend of maximum shear modulus with overburden pressure. The research suggests that the
existing standard values of shear modulus ratio and damping ratio are not suitable for seabed sediment, even the previous research
results are just applied to a certain degree of strain range and natural stress state. Martin-Davidenkov model and the empirical
relationship between damping ratio and shear strain has been used to build the variation law of shear modulus ratio and damping ratio
with shear strain; and the dynamic shear modulus ratio and damping ratio of 5x10°-107 strain range are used as recommended val ues.
The study results may provide technical reference for marine engineering design, construction and seismic analysis.
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Tablel Physical propertiesand grain szesanalysisresults
1% (glem®)
/m p 24 eo 1% 1% 1%
10.3 c1 200 6820 2980 178 1.27 1.14 40.36 3125 2100 1025 189
10.8 c2 210 6450 3340 179 1.28 1.13 40.36 3036 1999 1037 196
11.3 c3 350 6730 2920 176 1.26 1.17 40.12 3200 2036 1164 170
11.8 ca 360 6530 3110 179 1.29 112 30.31 3125 2012 1113 172
12.3 c5 830 7230 1940 178 127 1.15 40.01 3025 1936 1089 190
12.7 C6 960 7120 1920 179 1.29 1.10 3831 3024 1885 1139 171
27.2 S1 5590 4180 2.30 1.93 1.50 0.78 28.36
312 S2 6230 3450 320 1.96 154 0.73 26.35
342 S3 6330 3320 350 1.97 1.60 0.64 20.10
472 S4 6840 2930 2.30 1.95 1.62 0.69 22.65
57.2 S5 6890 3010 1.00 1.96 1.59 0.67 23.65
67.2 S6 7170 2830 0.00 1.96 1.60 0.71 24.63
774 F1 9040 9.60 0.00 1.93 1.60 0.72 23.65

84.2 F2 93.10 6.90 0.00 1.94 1.59 0.69 22.55
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Table3 Recommended valuesof relationship between G/Gn.« D and y of seabed sediment
yl 10"
/m 0.05 0.1 05 1 5 10
GIGrex 1.00 1.00 0.90 0.80 0.48 0.36
98 127
DI% 1.23 1.27 268 438 9.60 11.63
GIGnex 0.99 0.98 0.90 0.81 0.50 0.37
272 342
DI% 1.65 171 2.44 3.36 7.20 9.07
G/Grex 0.99 0.99 0.94 0.88 0.63 0.49
472 672
DI% 1.44 1.45 1.61 1.89 435 6.53
GIGrex 0.99 0.99 0.94 0.88 0.60 0.43
774 872
DI% 0.51 0.54 0.83 1.28 436 6.60
1 4 Martin-Davidenkov D-y
Grax O GlGrsx D ¥
GlGwax D
4
[1]] FERREIRA C, FONSECA A D, SANTOS J A.
3 272 342m Comparison of simultaneous bender elements and

resonant column tests on porto residual soil[J]. Soil
472 84.2 Stress-Srain Behavior: Measurement, Modeling and



464

2015

(2]

(3]

(4]

(5]

(6]

(7]

Analysis, Solid Mechanics and Its Applications, 2007,
146: 523 535.
[J. , 2000, 20(4):
133 139.
YUAN Xiao-ming, SUN Rui, SUN Jing, et al. Laboratory
experimental study on dynamic shear modulus ratio and
damping ratio of soils[J]. Earthquake Engineering and
Engineering Vibration, 2000, 20(4): 133  139.
CABALAR A F. Applications of the oedometer, triaxial
and resonant column tests to the study of micaceous
sandg]J]. Engineering Geology, 2010, 112: 21  28.
[M]. : :
2007.
[M].
, 2003.
SEED H B, IDRISS | M. Soil moduli and damping
factors for dynamic response analyses[R]. Berkely, Calif.:
[s.n], 1970.
[J. , 2004,
24(2): 125 133.
SUN Jing, YUAN Xiao-ming, SUN Rui. Reasonability

comparison between recommended and code values of

(8]

(9]

(1]

(11]

dynamic shear modulus and damping ratio of soils[J].
Earthquake Engineering and Engineering Vibration,
2004, 24(2): 125 133.
[J. ,1988, 12(1): 27 33.
ZHU Long-gen, WU Xiao-feng. A study of dyamic
properties of sand under the low amplitude strain[J]. Dam
Observation and Geotechnical Tests, 1988, 12(1): 27
33.
: : [J.
,1993, 17(2):32  37.
ZHU Long-gen, XU Cun-sen. The resonant column
device and its application in engineering[J. Dam
Observation and Geotechnical Tests, 1993, 17(2): 32 37.
.DB 001 94
[S]. : , 1999

[J. , 2013,
34(11): 3145 3151.
JA Peng-fei, KONG Ling-wei, WANG Yong, et a.
Nonlinear characteristics and determinate method of
elagtic dstiffness for soils due to low-amplitude
small-strain vibrations[J]. Rock and Soil Mechanics,

2013, 34(11): 3145 3151.



