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Study on engineering properties of lacustrine soft soils along the Taihu tunnel

WU Jian'?, ZHOU Zhifang’, WANG Hao', CHEN Bo', WANG Jinguo®
(1. Shanghai Investigation, Design & Research Institute Co. , Lid. , Shanghai 200434, China;
2. School of Earth Science and Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to explore the engineering properties and parameter distribution characteristics of lakebed sedimentary soft soils of
Taihu, a large amount of experimental data of lakebed soft soils along the Taihu tunnel was collected. The value range, variability,
probability distribution model, and spatial distribution pattern of physical and mechanical parameters were systematically analyzed.
Then, the correlations between soil property indexes of various soil layers were explored. The results show that the physical and
mechanical parameters of lakebed soft soils have high variation coefficients and no obvious functional variation pattern in spatial
distribution. The plastic limit and liquid limit satisfy a normal distribution, the density and dry density approximately follow a normal
distribution, while other parameters do not conform to a normal distribution. The most significant physical indexes related to the
intensity parameter of soft soil are natural water content, natural void ratio and dry density, respectively, which have exponential or
power functions in relation to those mechanical indexes. Compared to compression modulus, the coefficient of compression has a better
correlation with natural water content, natural void ratio, and dry density. The correlation coefficients between intensity parameters and
deformation parameters of clay are the largest, followed by mucky soils and silty clay, and silt has the smallest correlation coefficients.
Key words: soft soil; physical and mechanical parameter; shear strength; engineering characteristic; Taihu tunnel
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Fig.1 Schematic diagram of Taihu tunnel project
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Table 1 Physical and mechanical parameter statistics of lakebed soft soils along the Taihu tunnel
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w % 9283 13.6~86. 4 28.92 6.13 0.21
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3553 0.44~3.83 0.82 0.18 0.22
S, % 3553 45~110 95. 12 4.07 0.04
wy, % 8506 19.6~60.5 35.97 5.20 0.14
w, % 8506 10.6~36.6 21.86 2.44 0.11
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Table 2 Probability distributions of physical and mechanical parameters of lakebed soft soils along the Taihu tunnel
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Fig.2 Spatial distribution of lakebed soft soil parameters along the Taihu tunnel
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Table 4 Correlation between physical parameters and coefficient of compressibility

12 BH o1 )7 s m; R
a,_,—e a,_,=1.486e-1.035 HEA 162 0.903
JRE T L ay_,=Py a,_,=-3.682Inp,+1. 546 i B 153 -0. 890
a_,—w a,_,=0.041w-1. 020 Hm 164 0. 882
a,_,~e a,_,=0.708¢-0. 224 HEA 1788 0.760
¥ A+ Py a,_,=-1.277lnp,+0. 872 X E A 1788 -0.757
ay_,—w a,_,=0.018w-0. 173 HH 1789 0.737
a_,—e a,.,=0.392¢-0. 117 HZA 622 0.588
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Table 5 Correlation between physical parameters and compression moduli
+2 2R EIEp¥E Rl m; R
E.=p, E,=0.223¢ """ fe 162 0.748
I Ye i + E —e E,=8.971e "7 B0 153 -0. 689
E,~w E,=9.942¢7% 02 R 164 -0.741
E.—p, E.=0.332 %o 1788 0.614
B R E —e E =19.125¢7"%4¢ B0 1788 -0.611
E,~w E, =17.105¢™" %0 A 1789 -0.593
Ep, E,=0.892¢ " f 80 622 0. 455
¥t E —e E_=28.471e" 3 i Vel 622 -0. 460
E,~w E,=23.028¢ " B! R 623 -0.389
E.-p, E.=0.145¢ "4 18 %om 681 0.745
i+ E,~e E =32.835¢ " R e 681 -0.741
E ~w E,=28.618¢ " % i p i) 682 -0.721
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Table 6 Correlation between physical parameters and cohesion
+2 2R [l 5y £A m; R
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e + c=py ¢=3.937p% % e m il 137 0.799
c-w ¢=98. 537¢ 03" el 137 -0. 766
c—e ¢=20.617¢™ > T T 1561 -0.762
e Py c=0. 3300 ¥ & 50 1561 0.761
c—w c=1.837w "’ e 7l 1566 -0.763
c-e ¢=13. 066" > i el 391 0.033
wmt cpy c=13. 976 7% ELyeL! 391 0.020
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Table 7 Correlation between physical parameters and internal friction angle

[ 14

+Z 28 =15 7 A2 ] m; R
o-w ©=37. 745 M Eipyel 137 -0.702
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©p, »=2.130p; ' e memy 137 0.741
p-w @=540. 310" " et 1561 -0.708
R+ p—e ©=7.719¢ 15! Tem Al 1561 -0. 696
op, ©=0.604e " Fa R0 1566 0. 695
o-w ©=28. 54957 " Hemrnl 391 -0. 135
¥ p—e @=25.581e " O EiEp el 391 -0. 155
= ©=20.752e " el 392 0. 145
o-w @=42. 652¢7 M B 605 -0. 844
Bt p-e ©=46. 684¢" " i yel 605 -0. 852
©—py ©=3.338p,> "7 Te R 606 0.851
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Table 8 Correlation between coefficient of compressibility and shear strength parameters

+2 S mIEpy i m; R
VR R £ 012 c=22.854e 12 R 97 ~0.849
I p-a, ©=10. 3476 -2 R el 97 -0.728
— c—a,_, ¢=13.776a;% Tem Al 1525 -0. 687
e-a,_, ©=5.851a;%" TR 1525 -0. 656
" cmap, ¢=13.1364;%"" e 1 380 -0.037
LEs o-a,_, - ~0-08ley EiT el 380 -0. 094
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Table 9 Correlation between compression moduli and shear strength parameters
+2 28 [l I3 75 it LA m; R
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