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Methods for evaluating sample disturbance of deep clayey soil in Shanghai

SHI Zhenhao'-%, TU Zizhen' 2, QIAN Jiangu' 2, HUANG Maosong'->
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Key Laboratory of Geotechnical and

Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: To accurately understand the in situ mechanical properties of soils, it is necessary to evaluate the degree of sample
disturbance. The existing sample disturbance evaluation methods mostly focus on shallow soils, while the counterpart for deep
clayey soil is needed. This work investigates the applicability of the existing methods for evaluating sample disturbance of deep
clayey soil, via conducting laboratory one-dimensional consolidation and shear wave velocity tests on Shanghai deep clayey
soil, performing constitutive modeling of structured clay, and comparing test data in the literatures. A new sample disturbance
index is proposed, which is based on the shear wave velocity and excludes the influences of stress state and void ratio. The
performance of the disturbance index is assessed against the test results from this study and the literatures. The results show: (1)
There is a significant difference in sampling disturbance between the block samples and borehole samples of Shanghai deep
clayey soil. (2) For the soil samples with the same disturbance, the existing index Ae/eo increases with the increase of the
sampling depth, which may overestimate the sampling disturbance of deep clayey soil, and cannot reflect the above-mentioned
difference in the disturbance degree. (3) The disturbance index Vsav/Vs,insin (i-€., the ratio of shear wave velocity measured in
the laboratory to that in situ), cannot reflect the difference in the disturbance degree of Shanghai deep clayey soil caused by
different sampling methods, and its application to other clays gives a relatively large dispersion along depth. (4) The proposed
disturbance index can overcome the influences of sampling depth, and for the clayey soil in the same region, it can uniformly
quantify the disturbance degree caused by sampling.
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Fig. 1 Soil layers of Taopu Smart City in Shanghai
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Table 1 Methods and indexes of sample disturbence evaluation
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Table 3 Criteria for evaluation of sample quality (Lunne, et al”))
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Fig.3 Relationships of Ae/e, and depth for Shanghai clay
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Table 4 Initial conditions and results of constitutive model

simulation
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1-2 40 160 2 0.856 360 0.113 0.132
1-3 40 160 4 0.856 360 0.086 0.100
2-1 10 40 4 1.001 90 0.056 0.056
2-2 20 80 4 0.929 180 0.072 0.077
2-3 30 120 4 0.886 270 0.080 0.091
2-4 40 160 4 0.856 360 0.086 0.100
2-5 50 200 4 0.833 450 0.090 0.108
2-6 60 240 4 0.814 540 0.093 0.115
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Table 5 Criteria for evaluation of sample quality (Landon, et al'®))
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