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Effect of consolidation ratio of cohesive soils on dynamic shear modulus

. 1 . . 2
SUN Jing', YUAN Xiao-ming
(1. Institute of Civil Engineering, Heilongjiang University, Harbin 150086, China;
2. Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China)

Abstract: By using the resonant column device tests, the effect of the consolidation ratio on the maximum dynamic shear modulus
(DSM) and the DSM versus the shear strain for two types of soils were investigated. The effect of the DSM versus the shear strain
under different consolidation ratios on spectrum of surface ground motion was evaluated by the soil layer response calculation. An
incremental formula for calculating the maximum DSM for the cases of the anisotropic consolidation was presented. The new
formula indicates that the increasing degree of the maximum DSM due to k.>1.0 is significantly larger than that predicted by Hardin
and Black’s formula. Compared with sand, the increment of the maximum DSM due to anisotropic consolidation is much larger than
that of sand. Also, the effect of the consolidation ratios on DSM versus the shear strain and surface ground motion was demonstrated.
The results indicate the DSM versus the shear strain increases with increasing of the consolidation ratios and the effects of the
consolidation ratio on DSM versus the shear strain should be considered for the incidence of the strong earthquake.
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Fig.1 The resonant column device used for tests

2.2 R

RFEE RN 3.91 cm, 1 8.00 cm, TRI K
HE E-Am A R 3 ASSERR TR R
FE, AR TEL A L. R A SR AR M
BRI TREH 4 ANMRFE . IR Kl K20 T
P 6 ANKFEFN 1L AR % e w0 B TR g 4 A
WAE, 353 AN 14 ANEFE, B LRI ARIEINE
IRTIRH TRE M 3 AN PR AR 3 2 B
Fabr L 1,

®1 RBA YRR

Table 1 Physical specifications of soils

i i M kE
/ m /(g/em’”) /%

SC-Tao-1 253~255 2.161 17.36

SC-Tao-2 30.7~30.9 1.989 30.83

SC-Tao-3 34.6~34.8 2.175 17.18

SC-Tao-4 36.6~36.8 2.063 23.50

SC-Chang-5 9.8~10.0 2.140 19.90

SC-Chang-6 16.2~16.4 2.078 23.37

WRE L SC-Chang-7  20.6~20.8 1.974 27.84
SC-Chang-8  26.2~26.4 2.099 20.69

SC-Chang-9 17.6~17.8 2.057 19.73

SC-Chang-10  32.2~324 1.974 26.21

SC-Huang-11  16.4~16.6 2.094 21.23

SC-Huang-12  29.6~29.8 2.014 22.62

SC-Huang-13  15.4~15.6 2.135 19.25

SC-Huang-14  23.1~23.3 2.167 18.55

S-Tao-1 15.4~15.6 2.138 15.00

Wt S-Tao-2 19.0~19.2 2.146 17.58
S-Tao-3 222~224 2.156 19.79
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Fig.2 The regression curve of 1/G-y for Taoerhe’s silty clay
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Fig.3 Comparison between the presented formula and all
of the test data for silty clay
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Fig.4 The regression curve of 1/G-y for Taoerhe’s silt
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