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Abstract [ Objective] During shield tunneling in water-rich
soft strata, ground deformation is often influenced by the com-
bined effects of soil strength, deformation, and permeability
characteristics. The time effect caused by permeability charac-
teristics may further impact the surrounding environment.
Therefore, it is necessary to use a reasonable constitutive mod-

el to conduct stress-seepage coupling calculations, and study

the ground deformation response induced by shield tunneling in
saturated silty clay. [ Method] Taking the Yuchijing Station-
Baihetan Station interval on Suzhou Rail Transit Line 11 as an
example, a subloading Cam-Clay model that reflects the state
correlation of soil mechanical properties is adopted, and com-
bined with a stress-seepage coupling finite element program, to
calculate and analyze the land subsidence and pore water pres-
sure response patterns induced by shield tunneling in saturated
silty clay. The results are compared with the field-measured
engineering data. [ Result & Conclusion] The stress-seepage
coupling calculation based on the subloading Cam-Clay model
can effectively reproduce the effects of shield tunneling. Shield
tunneling in saturated silty clay can easily induce ground de-
formation, which is significantly affected by changes in the ex-
cavation face pressure. The excessive excavation face pressure
often induces ground heave. Shield construction causes extru-
sion disturbance to the soil in front of the excavation face,
which in turn induces the evolution of excess pore water pres-
sure in the surrounding soil layers. This is also the intrinsic
mechanism for the time effect of ground deformation.
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Fig.1 Diagram of soil stress-strain relationship in the process

of unloading and reloading
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Fig.2 Diagram of normal yield surface and subloading

surface of over-consolidated soil
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Fig.3 Diagram of Yuchijing Station-Baihetan Station interval

stratigraphical profile
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3 LN SEMERSH

A o) A RBON T FIAL B EE A3 A 2 [T TE] 6 i
Ao 6 AT 2 T 22 JE 1A A 5 1) 3
A0 ~406 kPa, fLEE LY EI A 1.103 ~0.790, Mt
A, aE A EN TR P IS PR R I ) K
FLBR AR

AR SO T SN 5 1R R /NI T A A
ARAEL , e IR SR0AR TR UL B 1T 275 30 A (UL 4 a) )
SFRIFFE B P S0 i v R e ) S 00 A0 A X EE
AT e TR T AR S AN 2 B R TR
SRR 5 SRS , 4 A M 000 T 4 e T B B Rl
53R 5 A B OB B 1——J8 Sk 4T £ 10 m ~ 10
m; QP B 2—— & K A%IT 10 m N OB B 3— &
KT F @R B 4—— )5 i@l 1E T~ 7 25 Rl i
—BUHE OB B S—JH R &AL 10 m )5,

F2 MEENEEE R

Tab.2 Ground monitoring section condition

&S] W B T BURAS A Hb T
i EDN % 30 3 9.2 m Ay MRS
- DBZ 90-1— N
S DBZ 90-5 9.2 mAf T e R T2+

T : DBZ Sy 7 4 1 s i W 1T s DBZ 90-1—DBZ 90-5 g 7c 4k #l i Y
DT 1 ~5 = I

e 27 .



URBAN MASS TRANSIT

o JZ R 17 73/ kPa
406

324
243

162

81

[T
o R O N
a) K]
LB
1.103
1.040

0.978

0.915

0.853

0.790

b) fLERH
B6 i3 1 W 1 S A LBR L o34 2 ]

Fig.6 Nephogram of stratum vertical stress field and porosity

ratio distribution
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Fig.7 Time-history curves of field-measured and simulated
land subsidence monitoring points at different

construction stages
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