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Polygonal line strength equation of soft soil and its application
considering soil structure
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(1. Key Laboratory of Geotechnical and Underground Engineering of Education Ministry, Tongji University, Shanghai 200092, China;
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Abstract: Strength increment of soft soil of a real project in Shanghai is studied. Strength parameters of polygonal line equation
which considering the effect of soil structure and linear equation which didn’t consider soil structure are obtained by direct shear test
and triaxial test. Shear strength increment is calculated with these parameters by the two methods, and compared with the field results
obtained by vane shear test. Because of soil structure, strength increment calculated by linear equation is greater than that by the

polygonal line equation. When using polygonal line equation to predict soil strength, the result is more close to result of vane shear

test. And it is suggested that the strength parameters should be obtained by triaxial test.
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Fig.1 Shear strength models of soft soil
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Fig.2 Section of a land fill project in Shanghai
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Fig.3 Results of vane shear test in site
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Fig.4 Results of consolidated quick shear test
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Fig.5 Results of consolidated undrained triaxial test
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Fig.6 Additional stress under fill load
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Table 1 Stress calculated by elastic theory at 3.5 m depth
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Table 2  Strength prediction results based on parameters from consolidated quick shear test
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Pk AL AR sk AR TR s B P ik HZk & HEk ek HE
LRMIN 45.1 50.2 62.6 18.4 293 28.5 0.72 0.80 0.65 1.03
Y| 26.7 209 34.1 42.6 483 60.3 159 274 26.2 0.78 0.61 0.71 0.80 0.61 1.05
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Table 3 Strength prediction results based on parameters from consolidated undrained triaxial test
- . /SR
. ; e
e PN AN MR 5 /kPa SR JE M/ kPa pree reT—— AR
Prek  H&k TR PR " TR itk BHZ& TR HE Pk  HE Pk H&%
GRRIN 64.5 749 62.6 266 440 28.5 1.03 1.20 0.93 1.51
WE 379 319 34.1 64.0 74.6 60.3 26.1 427 26.2 1.11 0.94 1.06 1.24 1.00 1.63
] 45.1 39.3 42.1 72 74 8.0 1.07 0.93 0.90 0.93
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