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characteristics of soft soil based on pressuremeter tests in Shanghai area

ZHANG Han"%*, YANG Shi-fei 4, WANG Lin" >4, LIN Tian-xiang>*
(1. Postdoctoral Programme, SGIDI Engineering Consulting (Group) Co., Ltd., Shanghai 200093, China; 2. Department of Geotechnical

Engineering, Tongji University, Shanghai 200092, China; 3. Department of Civil Engineering, Shanghai Jiao Tong University, Shanghai

200240, China; 4. Shanghai Engineering Research Centre of Geotechnical Test for Underground Space, Shanghai 200093, China)

Abstract: The quality of the soft soil includes low strength and high compressibility, and the deformation shows obviously
different nonlinear characteristics under different stress states and paths. It is of great significance to study the in-situ
deformation characteristics of soft soil for controlling the deformation in various underground projects. In this study, such
deformation characteristics are well described from two aspects of loading and unloading through PMT in Shanghai area. The
relationship between shear modulus G and shear strain y is obtained by the pressuremeter loading tests combined with
laboratory small-strain tests. At the same time, the internal relationship between modulus ratio Ev and unloading ratio R is
studied under different maximal unloading pressures and unloading levels by the pressuremeter unloading tests. The results
reveal the stiffness degradation law for loading tests and the key factors determining the stiffness characteristics for unloading
tests, which will provide the relevant reference for controlling soil deformation in the development of underground space.

Key words: soft soil; pressuremeter loading and unloading test; stiffness degradation; unloading level; maximal unloading
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Fig. 1 Schematic diagram of pre-drilled pressuremeter (G type)
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Table 1 Formation characteristics in test areas
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Table 3 Fitting parameters of G -y curve at each test site
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H R BRI GHANUI@ZRERIREE 18 m ALK
WA n EHE 15.3m B K, MEG, ZI8 R 27 m
AEBE R 24.2 m HFE /N WAIERBEICE: @OFRE
18 m Ab AR EN R FT 1) B K#k A A 222 kPa, 15.3 m 4k
XA A 280 kPa; B JEIRRE 27 m b AR EI#
BT B KR AT A 406 kPa, 24.2 m AbXER 12517y 327
kPa. FH AT HEN, BB n (5000 SR TC B,
FEZENEAT AT AR AR, R - 1gE,
P0G il 2 e B

X A — L B AR B LA Hdl (PR B
G1 B L ®; BiREEHE) vTA: BEE EE SR K,
m [AEXRHEZ N, A & m TP, XHM
T B 7 E AR [B] AR B PR 9N o

%5 R- IgE, XRMBEMESHE

Table 5 Fitting parameters of R-1g £, curve at each test depth
W TR AR /m HEAESKPa m n

15.3 50 -131 125
T @ 18 50 -128 1.5
612 24.2 50 -1.71 1.83

e 27 50 -1.65 1.3

21 25 -233 225

® 2 22 75 -1.64 1.63

e 22.5 50 -1.92 1.82

AR 32 50 -3.23 1.89
O 33 75 237 147

34 100 -2.01 2.10
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HAEIAT] 107 KB,
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