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Fig 1 Comparison of the borehole profile between NB35-2 (a) and QHD32-6 (b) oilfields in Bohai sea
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Tab. 1 Statistical values of dynamic shear modulus and damping ratios of silty clay in Bohai Sea
mym  REAR B iy (<107
0.05 0.1 0.5 1 5 10 50 100
G/G e 0.987 2 0.979 1 0.854 5 0.745 6 0.409 0 0.275 6 0.091 3 0.055 8
0-~5 2 A 0.039 9 0.042 5 0.057 7 0.0712 0.118 8 0.139 3 0.171 3 0.179 4
G/G e 0.994 5 0.988 0 0.884 0 0.781 9 0.446 9 0.308 3 0.104 3 0. 062 4
5-15 2 A 0.030 9 0.032 4 0.044 8 0.058 2 0.1113 0.136 1 0.180 2 0.1919
G/G e 0.993 5 0.987 9 0.916 1 0.8306 0.495 5 0.346 6 0.114 6 0. 063 2
1530 2 A 0.017 7 0.018 9 0.0317 0.046 1 0.101 6 0.127 3 0.172 9 0.185 4
G/ G 0.996 0 0.991 9 0.9330 0.858 8 0.558 8 0.414 2 0.147 7 0.077 4
30 -50 # A 0.012 0 0.013 8 0.0252 0.037 5 0.087 0 0.112 0 0.164 1 0.180 6
G/G oy 0.998 3 0.993 1 0.938 4 0.870 1 0.560 5 0.412 6 0.146 0 0.076 5
50 ~70 » A 0.0122 0.014 0 0.026 1 0.038 3 0. 086 4 0.1119 0.168 1 0.186 4
G/ G 0.997 1 0.991 6 0.946 6 0.8820 0.593 7 0.448 7 0.172 2 0.096 0
70~90 2 A 0.0105 0.012 3 0.022 8 0.0327 0.0727 0.097 4 0.163 6 0.186 0
G/G oy 0.994 6 0.987 9 0.940 7 0.873 3 0.569 4 0.419 3 0.146 2 0.075 4
90 ~120 % A 0.010 4 0.012 3 0.023 8 0.034 8 0.077 4 0.100 5 0.154 9 0.173 5
R2 BiBBEBRAR I IIEEILERILHSEITHE
Tab. 2  Statistical values of dynamic shear modulus and damping ratios of silty fine sand in Bohai Sea
mA/m AR BH My (x107)
0. 05 0.1 0.5 1 5 10 50 100
G/G oy 0.990 7 0.978 3 0.8725 0.777 0 0.4520 0.3122 0.092 7 0.045 4
0-20 18 A 0.018 8 0.0199 0.0321 0.046 7 0.1056 0.134 1 0.187 6 0.202 7
G/ G 0.993 2 0.988 1 0.949 4 0.897 3 0. 656 7 0.518 5 0.196 1 0.097 2
20~%0 % A 0. 006 5 0.007 1 0.014 2 0.024 4 0.0715 0.099 3 0.167 9 0.190 5
G/G oy 0.9958 0.991 2 0.944 8 0.8929 0.6711 0.540 6 0.218 9 0.115 4
3090 » A 0.003 9 0.005 5 0.013 4 0.0209 0.053 7 0.075 6 0.139 0 0.164 0
G/G e 0.997 2 0.993 9 0.951 8 0.905 9 0.707 7 0.578 9 0.227 2 0.110 4
20 ~120 19 A 0.002 2 0.003 5 0.0110 0.017 4 0.044 8 0.064 1 0.121 4 0.1423
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Tab. 3 Statistical values of dynamic shear modulus and damping ratios of silty sand in Bohai Sea
Hy/m REAR BH Wiy (x107)
0. 05 0.1 0.5 1 5 10 50 100
G/ G 0.988 1 0.974 4 0.8756 0.784 9 0.463 7 0.322 4 0.095 5 0.044 9
0-20 1 A 0.0239 0.0259 0.038 4 0.0523 0.107 9 0.134 0 0.180 5 0.1935
G/G e 0.992 5 0.987 3 0.928 4 0.863 1 0.601 8 0.462 1 0.157 3 0.071 3
20~%0 1 A 0. 008 9 0.011 0 0.0217 0.0327 0.076 9 0.101 6 0.160 0 0.1812
G/ G 0.996 1 0.992 4 0.942 2 0.888 8 0. 669 0 0.534 8 0.205 5 0.097 9
50~120 1 A 0. 006 2 0.007 6 0.016 6 0.0258 0.062 8 0.085 0 0.144 1 0.166 4
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Tab.4 Statistical values of dynamic shear modulus and damping ratios of sandy silt in Bohai Sea

PRy (x1074)

W/ m AR 28

0.05 0.1 0.5 1 5 10 50 100
6/G,,, 0.9888 0.9816 0.872  0.8063  0.4726  0.3259  0.096 1 0.046 4
0~20 20 A 0.0250 0.0266 0.0384 00521 0.1070  0.1327  0.1773 0.189 2
G/G,,, 0.9969  0.9917 0.9312  0.870 0.6120  0.4748  0.1692 0.077 7
20 ~60 18 A 0.0117 0.0125 00206 00318 00806 01072  0.1663 0.184 3
6/G,,, 0.9980  0.9940  0.9470  0.8989  0.6999  0.5750  0.2395 0.126 7
60 ~120 23 A 0.0044 0.0054 0.0129 00210 0.0555 0.0773  0.1351 0.154 6
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Fig. 2 Statistical curves of dynamic shear modulus and damping ratios of silty clay (a) .
silty fine sand (b) and silty sand (c)
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Tab. 5 Statistical values of dynamic shear modulus and damping ratios of mucky fine sand in Bohai Sea
BRE y (x1074)
HPW/m AR %
0.05 0.1 0.5 1 5 10 50 100
G/G oy 0.9888  0.9824  0.9205 0.8424  0.5188  0.3685  0.1187 0.059 8
0-~30 13 A 0.0224  0.0235 0.0347  0.0482 0.1023 0.1285 0.1792 0.194 6
6/G,,, 0.9964 0.9936  0.9489  0.8961  0.6723  0.5373  0.1946 0.084 3
30 ~80 7 A 0.0049 0.0053 0.0114 00194 00626 0.0909  0.1683 0.194 7
G/G,,, 0.9998  0.9972  0.9550  0.9067  0.7045  0.5748  0.2223 0. 105 2
80 ~120 6 A 0.0017 0.0027 0.0093  0.0168 0.0503 0.0732  0.1367 0.154 0
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Fig. 3 Statistical curves of dynamic shear modulus and damping ratios of fine silty sand (a) .

mucky fine sand (b) and silty (sand loam) (c)
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Tab. 6 Statistical values of dynamic shear modulus and damping ratios of silty (sand loam) in Bohai Sea
PRy (x1074)
Hf/m R e
0.05 0.1 0.5 1 5 10 50 100

G/Goax 0.9910 0.983 0 0.897 5 0. 806 5 0.459 2 0.309 0 0.090 0 0.046 7
0~30 12

A 0.0312 0.032 8 0.045 8 0.059 8 0.113 5 0.137 3 0.175 8 0.186 7

G/Gx 0.994 3 0.988 8 0.934 7 0.864 8 0.564 3 0.417 8 0.1537 0.086 3
30 ~80 6

A 0.004 0 0.006 0 0.018 3 0.027 8 0.063 5 0.084 5 0.139 8 0.1597

G/Gpy 0.9956 0.991 6 0.950 7 0.896 0 0.646 1 0.508 9 0.206 0 0.1137
80 ~120 7

A 0.004 1 0.0059 0.016 6 0.0253 0.058 9 0.079 9 0.137 3 0.159 3
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Statistical Value of Dynamic Shear Modulus Ratio and
Damping Ratio of the Soils in Bohai Sea

LAN Jing-yan', LIU Hua-di’, LU Yue-jun', XIE Zhuo-juan'
(1. Institute of Crustal Dynamics, CEA, Beijing 100085, China)
(2. CCCC Road and Bridge Consultants Co. , Ltd, Beijing 100029, China)

Abstract

Collecting the borehole records of nearly 40 ocean-platforms in Bohai Sea and combining indoor dynamic
triaxial test, we sorted out 372 original data tested by undisturbed soil sample dynamics of the Bohai Sea. By use
of the mathematical statistics method, we obtained the average curves and statistical values of dynamic shear
modulus and the damping ratios, both of them varied with the shear strain in different soil types and different
depth in Bohai Sea. The results could be used as a supplement to the soil dynamics study, was helpful of deepe-
ning the understanding about dynamic property of different soil, and provided experience and reference for the
seismic safety evaluation of other engineering construction projects in Bohai Sea.

Key words: soil of sea; dynamic shear modulus; damping ratio; Bohai Sea



