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Abstract: The shield tunnel will inevitably cause soil disturbances and endanger the safety of nearby structures. Therefore, it is
particularly important to accurately predict the deformation caused by the shield tunnel. The small strain model in FLAC?P is
used as a starting point, and the effectiveness and superiority of the small-strain plastic hardening model (PH-SS model)
considering the small strain characteristics of soils are verified by the trixial simulation tests. Based on the shield tunnel in
Shanghai soft soil areas, the MC model and the PH-SS model are used to study the displacement fields of surrounding soils
caused by the shield tunnel. The study indicates that the PH-SS model can distinguish the difference between the loading and
unloading moduli reflect the attenuation of the shear modulus of soils with the increasing shear strain, and it is more reasonable
for showing the behavior of soft soils. When the stress release coefficient is less than 0.3, it doesn’t show much difference

whether the small strain is considered or not in predicting the surface settlement. However, when the stress release coefficient is

greater than 0.3, it is necessary to consider the small strain in
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soft soils. Large release coefficient of the shield tunnel will
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numerical results with the measured data, it can be obtained that the settlement predicated by the PH-SS model is closer to the

measured data than that obtained by MC model, and it is more reasonable in predicating the surface deformation of actual shield

tunnel by the PH-SS model.

Key words: shield tunnel; small strain in soft soil area; PH-SS model; MC model; soil layer deformation
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Fig. 1 Curves of stiffness decreasing with strain and ranges of
strain
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Fig. 2 Curves volumetric strain of standard triaxial compression
tests
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Fig. 3 Stress-strain curves of loading and unloading in triaxial tests
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Table 1 Parameters of soil of PH-SS model
Vi y/(kKNm? Vv /(") c/kPa EL /MPa EX'/MPa  GY/MPa  p"™ /kPa m V0 /104
1 £t 18.0 035 180  10.0 4.0 23.2 92.8 100 0.9 2
2B L 18.7 035 150 18.0 6.0 34.8 139.2 100 0.9 2
3 PRI R 18.0 035 240 10.0 5.0 29.0 116.0 100 0.9 2
4 AR R+ 17.0 035 195 10.0 4.0 23.2 92.8 100 0.9 2
5-1 B L 18.3 035 185 12.0 5.0 29.0 116.0 100 0.9 2
5-2 MR 18.3 035 21.0 15.0 6.5 37.7 150.8 100 0.9 2
6 B E L 19.9 035 17.0  30.0 6.4 37.1 148.4 100 0.9 2
7-80 R - IR 20.1 030 263 6.0 10.2 59.2 236.6 100 0.9 2
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Fig. 5 Profile locations for displacement analysis of deep soils

layers

2.3 MRS

Kl 6 25 7RI PH-SS BLAYTHE AR 2 (1 3R A7 #
2k, B 7 2 FH MC BB S B b R AR iR 26

B 6, 7 0%, BiRiHLRDIFFAE RS, =
SEAERER N B A BB (W A=0.4), PH-SS
RN 1 R 8% B 5 MIC AR (2 A #s K
RZ s LE[E—FAMBERIE TR, MABRKRAR
K, HIERARTE CREUIE. KPR BK, XA
[RA S PR R BRI, HUZ N i shieo K, i
B RA R HE 8 W LMRE], MM SRR
/NF 0.3 B, SR MC B8R PH-SS A3 T+ 2111
b A5 R RN B K MR I 22 B AR XL/ s H AR B
JIREAREORT 0.3 1, RA PH-SS AL MC HHY
RN R RIS Z, H=5 BB 2 8] (1) 22 5 0 22
(0P S S37S N} Y A PR CANWAL 975 & % €N L) =%7 W)
BN B, HUEARTERINSAAT AR IBAHE, 4
RLATRECR B (HUERBIERD I, /NRARRRAE
VU3 B SR, T DR B AR 1 5 | P 91 A 4 U+ 4

.



176 H + T OB % 2020 4
IR BT A FEPETPHIEN, T AR B AR, ACEA

-40-30-20-10 0 10 20 30 40
U]

g\« £
£ R’
B b=
B B
® — —PH-SS0.1 %
£ ---PH-8S-02 4

-------- PH-SS-03 g
——PH-SS-04

=50 -30
(a) HABIREIR (b) AT L
6 FM PH-SS IRENT RIS BIAhR A L

Fig. 6 Curves of surface displacement based on PH-SS model
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Fig. 7 Curves of surface displacement based on MC model
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Fig. 9 Settlement curves of soil layers below surface
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