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Experimental analysis and model study on the influence of water content
on the aging deformation characteristics of soft soil in Pearl River delta

TONG Huawei', FANG Xiaotian', LIU Zhuhui®*, YUAN Jie'
(1. School of Civil Engineering, Guangzhou University, Guangzhou 510006, China;
2. CCCC(Guangzhou) Railway Consultants CO. ,LTD, Guangzhou 510290, China)

Abstract: The time-dependent deformation characteristic of soft soil has an important influence on the stability of the
building. Through direct shear creep test in laboratory, 5 groups of different water content and different stress
levels of the sample time-dependent deformation characteristics were tested under the same conditions, the
relationship between water content of the specimen and the time-dependent deformation characteristics was
obtained, and the effect of water content on the time-depent deformation characteristics of the soft soil in the Pearl
River Delta was studied. Results show that the obvious time-characteristic of the soft soil and the water content is
one of the important factors affecting the time-dependent deformation characteristic of soft soil. The five component
Kelvin model and Nishihara Masao model were used to analyze the experimental curves. The fitting and experimental
results of the two models under different water content and different stress levels had good consistency, and the fitting
effects of the two models were complementary. The nonlinear E-v model of Duncan-Chang model is introduced to improve
the fitting effect of Nishihara Masao model at low water content and low load.

Key words: The Pearl River Delta ;soft soil; time-dependent deformation;direct shear creep;water content;model analysis
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Fig. 1 Improved direct shear creep apparatus
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Tab. 1 Physico-mechanical characteristics of soils

G5 APy W w /% R we /Y BEBE L/ SKE w/% HRBEKERXR
VAR 8.5 0. 27wp
7]2 16. 4 0. 53wp
Z)3 B+ 57.5 3.2 26.3 31.5 wp
Z]4 58. 1 w,

VAR 70. 2 1. 22wy
%2 FRSKERENENETRETR
Tab. 2 Direct shear creep test scheme for samples with different water content
KB R Hy kN5 28 4 /kPa
g [ 25 £ 71 /kPa
1% 2 2% 3% 4 2%
Z]1 24 75 123 156
YAV 26 73 126 154
7]3 400 25 73 124 155
714 16 32 46 63
Z7]5 16 30 44 62
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Tab.3 Average viscosity coefficient of samples with

different water content
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IRAS 2

O

;]/XIO‘GPa-s 18.5 13.9 9.7 16.4 21.3
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Fig. 3 Shear strain time relation curve of samples with different

water content under first stage load
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Fig. 4 Shear strain time relation curve of samples with different

water content under second stage load
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Fig. 5 Shear strain time relation curve of samples with different

water content under third stage load
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Fig. 6 Shear strain time relation curve of samples with different

water content under forth stage load
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Fig. 8 Shear stress shear strain isochronous curve

of sample ZJ2
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Fig. 9 Shear stress shear strain isochronous curve

of sample ZJ3
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curve of sample ZJ4
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Fig. 11 Shear stress shear strain isochronous curve

of sample ZJ5
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Tab. 4 Direct shear creep test scheme for samples with different water content

K8 B K AN 55 208/ kPa

TR [t 45 & 71 /kPa
1%% 2 % 3% 4 9%
VAp!
712 25 74 125 155
7J3 400
ZJ4 16 31 45 62
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Tab. 5 Parameters table of each combination in the five element generalized Kelvin model

T Ey Ex 7K1 Ex. 7Kz )
w/% ) ) ) ) ) ) TR A r
/10° Pa /10° Pa /10° Pa /10° Pa * min /10° Pa /10° Pa + min
0. 24 1. 61E+12 10. 926 10. 926 45.790 45.790 0.999
0.75 70.772 149. 974 149. 974 375.075 375.075 0.977
590 1.23 83. 257 170. 165 170. 165 489. 669 489. 669 0. 986
1. 56 77.912 48 013 13. 8 20. 438 2 879. 823 844. 202 0. 991
0. 26 2 024.922 5.674 5.674 58. 901 58.901 0.996
0.73 80. 618 91. 387 91. 387 219.410 219.410 0. 996
16.40 1. 26 79.597 206. 547 206. 547 509. 564 509. 564 0.992
1. 54 73.601 5. 857 5. 857 547.926 547.926 0.923
0. 25 6.6 SE+07 25.563 25.563 70. 689 70. 689 0. 985
_ 0.73 99. 966 150. 091 150. 091 220.771 220.771 0. 904
oo 1. 24 85. 641 355 106. 80 5.791 459. 651 224.179 0. 987
1. 55 64. 319 585 395. 29 131. 587 419. 010 308. 556 0.994
0.16 914. 808 7.630 7.630 66. 932 66. 932 0.973
0.32 62. 337 167. 432 167. 432 158. 118 158. 118 0. 882
o810 0. 46 48. 451 204. 404 518. 445 86. 364 170. 427 0.989
0.63 34.129 291 316. 45 24 041. 87 287. 343 170. 639 0. 987
0.16 1. 43E+16 0. 988 0. 988 44. 474 44. 474 0.994
0.3 40. 067 5.106 5.106 51.698 51.698 0.977
70-20 0. 44 22.737 2.678 2.678 118. 092 118. 092 0.723
0.62 22. 445 53 842. 442 2 610. 947 304. 848 178.135 0. 996
F6 AREXRKBPEHASWHARESH R
Tab. 6 Parameters table of each combination in the Nishihara Masao model
w /% ‘ b b o b - X R -
/10° Pa /10° Pa /10° Pa /10° Pa * min /10° Pa /10° Pa * min
0. 24 0.019 0.021 0. 000 0.620 0. 250 0.569
. 0.75 0. 009 0. 026 0. 009 0. 746 0. 740 0. 996
890 1.23 0. 007 0. 020 0. 006 1.052 1. 239 0.999
1. 56 0. 005 0. 050 0.023 0.010 1. 550 0.976
0. 26 8 250. 829 0.011 0.003 1.723 0. 250 0.999
0.73 0.011 0.015 0. 006 1. 289 0. 740 0. 999
1640 1. 26 0. 006 0.021 0. 008 1. 206 1. 239 0.998
1. 54 0. 005 0.019 0. 007 0. 693 1. 549 0.993
0. 25 4 465.118 0.014 0. 005 0. 881 0. 250 0.996
31,50 0.73 0.014 0.016 0.010 0. 587 0.739 0.962
1. 24 0. 007 0. 015 0.010 0. 039 1. 240 0.927
1. 55 0. 004 0. 025 1. 501 0. 000 1. 550 0. 797
0.16 5 896. 656 0. 020 0. 008 0. 815 0. 160 0.994
0.32 0.019 0. 026 0. 025 52. 986 0.294 0.934
o810 0. 46 0. 005 0.019 0. 348 1. 960 0. 449 0.753
0.63 0. 005 0. 020 4. 685 0. 000 0.620 0.984
0.16 7 518. 458 0.014 0. 004 1. 220 0. 160 0.998
0.3 0.014 0. 009 0. 003 0.926 0. 310 0.996
70-20 0. 44 0.010 0. 015 0.194 4. 346 0. 447 0. 965
0.62 0. 004 0. 020 0. 701 3.209 0.618 0.975
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Tab. 7 Parameters table of each combination in the nonlinear Nishihara Masao model

Tk Mk
T EKI - ' _ s N s
) a b ) /10°Pa+  /10°Pa - ) K REL -
/10° Pa /10° Pa /10° Pa
min min
8.5% 0. 24 8.58 1. 57E+05 1 0.96 055 0.20 067 139.24 863 24.98 868 0.99 956
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