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Behavior of undrained shear strength of saturated soft clay under consolidation
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Abstract: By integrating the functions of large-diameter consolidometer and miniature vane shear devices, a systematic
apparatus is devised and developed to be capable of performing shear tests at any point in time during the consolidation process
of saturated soft clay. Considering the non-uniformity change of the excess pore-water pressure in space and time, each
miniature vane shear device is equipped with a miniature pore-water pressure transducer at the bottom of its hollow axial shaft
mounting blades. The large-diameter consolidometer is equipped with miniature earth pressure cells. Thus the apparatus has a
function of automatic real-time monitoring of changes of the effective stresses at the positions of vane shear tests. By using this
systematic apparatus, the vane shear tests are carried out at different points in time during the consolidation process of saturated
soft clay subjected to different consolidation pressures. The changes of real-time deformation and pore-water pressure are
monitored during the consolidation process, and the effective stresses and the undrained shear strengths at the positions of vane
shear tests are derived. The correlation between the shear strength and the effective stress is analyzed. It is shown that the
traditional linear relationship exists between the undrained shear strengths at the end of consolidation under different pressures
and effective stresses. However, under a certain consolidation pressure, the shear strength increases non-linearly with the
increase in the effective stress during the consolidation process. Moreover, under different consolidation pressures, the larger
the consolidation pressure, the higher the shear strength at the same effective stress generated during the consolidation process.
The undrained shear strength gained during consolidation is dependent on the effective stress and the void ratio before shearing.
The fact that the rate of dissipation of pore-water pressure is less than the rate of deformation is the main reason for the rapid
increase in the undrained shear strength at the early stage of consolidation when the effective stress before shearing is relatively

low.

EEWH: FXAMYEETH (51578213, 51778211); dr e
strength; miniature vane; void ratio before shearing FARL % 2 ETR4TE (2017B20614)

s HEA: 2017-10-27

Key words: soft clay; consolidation; undrained shear



42 " + I B ¥ #H

2019 4F

0 35 B

9 1 B B B e B 4 i R LR
B ARSI TR, M P R it 25
LRI TS R R, B, L
ML R S M AT I, 7 S A ] ot At e
I - A T RERTL IR A5 40 31 R T BT R 2 1), 38
R BT B 5 M £ B0 T 1 A TR [ 4 S
K SR HEACRT R 25 H K BT U IeI% 3 Pk, +
TR HE A BHE K BT YR B 4 S FE S i 45 2 A R T
FE, B4 JRIERE ST RUR IR, B SS RTm A
SRR ST PR . AT, SRR AR, A
U383 AL RN A 1. P B B TR B
e = A 5 5 450 FE SR8 T L S k[ 4
— TR S STRD SRR BT IR, (H = B R 75 [ 45 i
PP ERAALIE A A0, BB R T 2 B
AL A7 2 M AR 52 0 R, 3500 S 35009 YRR T
b PR 2 T T A s e D
S b B R 5 A A I LS R

ORI 45 FIN U DR, A SO K B R 5%
R+ AR BT I Dh RS HEAT B LR, TF R AT
40 R [ 8 e R o R R T L B R -
PR YIRI BRI E, FAE TR 1% 0
TR I B R FLIE 7 B 4 (0 i B R
FIAE LR, 7T DA F S S 0 A 1 AR T i
Rify, UARGHBFLRRIA AL RE, FRASH5E T 7y
TR AL 8 AT A AT, 46 S P T 4 R
[ e AN HE KA B P A A 7 1S P

1 BlE&RMNEYIRIERGEEMN A

ST P ] 5 e ] DU B Fe - AR 35 )
R RGEEEWME 1 PR, g &k EZMAR
B2 PR, 1Z3EE EEBAET UM, K
B LRI RE R T TIM E3)
B R A IR & B G 2H
1.1 |ERAXMEAE

AR TTT LI B LR 32 B T SO RS Tl
[ 25347 A, © R RERE, RET . <R
T BTG THRE AT ki f sz J148
M. B A, TCARE NG RE, R
JET T TR &2 SR AL IS AT, A 25 OB AR T
FHBE AT R E T, A5 [ S5 SR RE T 5 0 R
B2 R . SUER, ST T IS R S5
FHBEF & 2 B B A% AR TR A, 2 Sy e 15t
BRI, M B st AR AR, 15

I8 45 A3 (1 U T T 0% 42 B T PR DD 38 RE 32 A

E 1 BERNEIRERGERA

Fig. 1 Photo of simultaneous consolidation and shear test system
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Fig. 2 Sketch of structure of simultaneous consolidation and shear

test system
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Fig. 3 Photos of consolidometer and vane shear devices
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Fig. 4 Sketch of layout of consolidometer, vane shear devices and

instrumentation
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Fig. 5 Layout of instrumentation at top and bottom of specimen
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Table 1 Sizes, full scales and accuracies of transducers

R3S N =i K
it 200mm  0.25% FS
T LT ®8x14 mm 50kPa  0.25% FS
A+ it ®22x18 mm 50kPa  0.25% FS
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Fig. 8 The vertical displacement at the top of specimen
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