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Abstract ; This study focused on the influence from the construction of the shield tunnel on the soil
displacement field under enveloped situation in soft clay. Based on the project of the construction
of shield tunnel in limited space in Shanghai, the integrated numerical models of the construction of
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shield tunnel under enveloped condition and the construction of shield tunnel in half-infinite space
were established , respectively. The field data and computed results were compared to evaluate the
accuracy of the numerical models. The results indicated that only the soil near the tunnel in limited
space was disturbed significantly. The range of soil displacement field induced by shield tunnel in
half-infinite space was 3 ~5 times larger than that in limited space. The maximum ground surface
settlement and the range of ground settlement induced by the construction of tunnel in limited
space were 60% and 50% , respectively, smaller than those induced by construction of tunnel in
half-infinite space. However,the ground settlement pattern between the aforementioned results were
almost the same. This study indicated that the enveloped arear formed by the underground structure
and the existing diaphragm wall has significant restraint on the range of soil displacement field.
Moreover , the soil reinforcement in enveloped area can be adopted during the construction period.

Key words: shield tunnel ;limited space;soil displacement;numerical simulation ;field data
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Table 1 Parameters for soft soil in numerical mode

2%  tE&% ZEE/m y/(kNem~?)  C/kPa o/ (°) e v A K
1 it 3.2 17.9 7.2 17.9 0.819 0.28 0.114 0.016
2 Wk 1 5.9 18.3 12.6 16.5 1.113 0.31 0.179 0.021
3 USIEYs e 7.6 18.6 16.3 19.4 1. 142 0.37 0.171 0.019
4 A1 8.8 18.9 17.5 26. 1 0.843 0.31 0.162 0. 007
5 it 3.4 18.2 19.8 20.6 0.916 0.29 0. 086 0. 005

TE:y TSR C O TIRBER T 0 IR e o LKL ;0 JARR L ;A S AR TE 50 o Sy [ BREREL

®2 WLIHESH

Table 2 Parameters for sandy soil in numerical model

i 2R/ E/ v/ c/ @/
m MPa (kN-m~™3) kPa (*)

6 8.6 200 19.7 1.6 25
7 9.8 210 19.7 2.1 23
8 22.7 200 22.3 3.2 27
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Table 3 Parameters for underground structure

S e R T
Hi T 38 18 THUA 3.15 1.0 0.21
Hi T 38 3 R 3.15 1.2 0.21
HbT 38 3H AR 3.15 0.8 0.21
T SE A R 3.15 1.2 0.21
3% B 3.00 1.0 0.21

2.2 HEVTEERNEL

K H Flac3D 3/ A TAUE B HIA 7
TR 20 7R R K R AN % R R
WOKBIVERT . 2Tl T I 50, B i Bk
FIFFZEHE R 2 m, T 7ESE it Tad f2 v
SR T R 1 2 SR it LA SE AN S R R B, 5
IR S5 H0 A8 T8 , o T B (E B R 12 30 it
FLSVRAS B H R JE LA 5 T R )%

BT B R R g
27 AR R O 60 mm, 38 3 B AR 5 U 2
P 5 AN [ 52 A P ] AR B P A 2 2
AN SRR STV O R (S i P
PEJZ7 op AN TR AL A A ] B3 2 O
x4,
R4 AFELCEANE S
Table 4 Parameters for soil reinforcement in

numerical model

i HR S e RS/ 5E/ 4 . N
mm 10° kPa (kN-m ™)
1 0~10 6.0 26.5 0.2
2 10 ~25 3.0 24.5 0.2
3 25 ~40 1.0 22.5 0.2
4 40 ~ 60 0.7 20.5 0.2
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Fig.3 Lateral ground settlement for numerical

simulation and field monitoring
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Table 5 The range of soil displacement field at

different section
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Table 6 The maximum and the range of surface settlement
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