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Dynamic Triaxial Tests on Dynamic Characteristics of Soft Soil

TIAN Zhao-yang'?, LI Ping', ZHENG Zhi-hua', XIAO Rui-jie'

(1. Institute of Disaster Prevention, Beijing 101601, China ;
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Abstract: The settlement of a soft-soil foundation due to earthquake is a considerable threat to
buildings. To accurately calculate this settlement, a great number of studies have been carried out
regarding the deformation characteristics of soft soil under dynamic loading., and a variety of
empirical formulas have been proposed. These formulas, however, are not easy to apply by engi-
neers without specific training because there are a large number of parameters and the experi-
ments are complex. Based on the results from drilling sampling, wave velocity tests, and indoor
static and dynamic triaxial tests, we obtained the static and dynamic parameters of 16 soil speci-
mens at nine different depths in the coastal region of Tianjin, which experienced a large settle-
ment following the 1976 Tangshan earthquake. We grouped the specimens into three categories
with respect to their components and density, and used relatively simple models and the least
squares method to fit the change law of the residual strain and the degradation index of the speci-
mens. The research results show that: (1) The density of soft soil can be used to determine its
composition and dynamic characteristics, and also as a main parameter to establish the relation-

ship between the static and dynamic characteristics of soft soil. (2) Silty soil and shell interlayers
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can increase the modulus of soft soil. To obtain accurate parameters, the soil layers should be

classified carefully before performing experiments. (3) The experimental results suggest that

exponential models are advantageous when doing regional research on the deformation character-

istics of soft soil under dynamic loading. (4) Dynamic loading has little influence on the degrada-

tion index of soft soil. In addition to these results, this study also provides some references and

basic data for future research on the dynamic characteristics and seismic settlement of soft soil.

Key words: soft soil; dynamic triaxial test; dynamic characteristics; residual strain; degradation index
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Table 1 Fitting results of residual strain under different dynamic stress

R R 50 kPa R R 60 kPa
/m A b M EB R? /m A b X FREL R?
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7.0 0.987 7.0 0.995
(6.758e-005,0.000 284 7) (1.827,2.068) (0.000 250 2,0.000 600 4) (1.881,2.047)
N 0.000 035 2.469 0.004 1.772
7.5 _ 0.997 7.5 0.998
(2.142e-005,4.909e-005) (2.393,2.546) (0.002 691,0.004 382) (1.718,1.826)
_ 0.000 1 2.53 0.000 1 2.52 _
9.5 0.999 11.5 N _ 0.995
(7.433e-005,0.000 157 1) (2.449,2.611) (5.602e-005,0.000 189 2) (2.197,2.426)
0.000 1 2.31 0.000 6 2.142
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0.002 2.14
13.5 N 0.997
(0.000 967 4,0.003 481) (1.992,2.285)
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Table 2  Fitting results of degradation index under different dynamic stress
HRE 50 kPa K EE 60 kPa
% A B XA R W5 A B I RH R?
0.260 9 0.0604 6 0.689 —0.048 06
2-6-5 0.955 2-6-0 _ 0.991
(0.2366,0.2851) (0.0483 6,0.0725 7) (0.657 1,0.720 9)  (—0.064 48, —0.031 64)
0.631 6 —0.092 91 0.711 7 —0.125
2-7-0 0.972 2-7-0 0.974
(0.617,0.646 3) (—0.100 1,—0.085 71) (0.696 2,0.727 2) (—0.132 9,—0.117 2)
0.592 6 —0.072 69 _ 0.619 1 —0.073 74
2-7-5 _ 0.962 2-7-5 0.978
(0.574 2,0.610 9) (—0.081 7,—0.063 69) (0.595 7,0.642 5)  (—0.087 07, —0.060 41)
0.463 4 0.004 148 0.529 1 —0.021 93
2-9-5 ) 0.987 2-11-5 _ 0.983
(0.443 9,0.482 9) (—0.007 067,0.015 36) (0.506 2,0.552) (—0.035 16,—0.008 692)
0.531 6 —0.034 82 0.302 6 0.022 71
2-11-5 _ I 0.979 2-12-5 0.999
(0.512 7,0.550 5)  (—0.044 87,—0.024 77) (0.3,0.305 1) (0.021 45,0.0239 6)
0.615 5 —0.048 06
2-13-5 0.991

(0.590 7,0.640 3)  (—0.064 48,—0.031 64)
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