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Abstract

Rectangular pipe jacking is widely used in urban short distance underground engineering. The
reinforcement scheme of pipe jacking initiation is related to the construction safety of the project.
Based on the pipe jacking project at the No. 1 entrance and exit of Qingshi Road Station of Wuxi
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Metro Line 4, the possible water inrush disaster in the launching process of ultra shallow buried
pipe jacking under the condition of rich water is simulated, and the surface deformation and por-
tal change law when seepage occurs are obtained. The results show that the retaining structure
and the soil at the excavation face tend to deform towards the foundation pit of the launching shaft
when the tunnel portal leakage disaster occurs, the maximum surface settlement increases signif-
icantly, and the safety of the launching well is reduced.

Keywords

Pipe Jacking Initiation, Seepage Deformation, Numerical Analysis

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TR £ R T AUAT A e S SRR =, Bt Jrisim . Bk, bR e R T
BRIz B T30 R E B Bk s N O TR . MUE RS AR K, B RBOR AT, R
AR AT R BE B S W ITZ, TUEEE R R B . T . A e A s A T ik
TOREEALE, IR i L KU Y R

ALREDIEA TSI, SRR L. Rk £ R R, RREOEL MR 4 K, &
TS o AT, B R T TS S A0 [ 5 T I TR (1] [2] [3]. 24 RTHT I R B T
DX TR TR E I N ZF e . PRI I E 2. MFNRm, 2FE[4]52 1R MIS TVAXS B
A X AT AP [ N ], 12 925 n] DR OR B it LA AR 2 IR R 7 5K o AR B[S 1R TOUEF it ik, %1
T ZE BB ERIELL, 8T 7 S AT BRI B 77 7% . EHL610 B KIS T Bk N LA TR
T Jt NI 7 SEREAT THRIT, e 1 AR 3RO KX RN 75 58, #H0 #0507 0T e 7 8UE 2
AT 7155 VA Lt = AN AS R SLB I T 55, G R R R T it T I b oy 4% 1) — AR T AR AL
FFH — BAERE IR R TAE S 5 m 2 10 m YRR k.

2. IRMRSHR

TG 4 S&F AR 15 HA DB T REE LM AR /N A7), B SR . KA LR
MR T VENE T, T B K2 42.65 m. T 4] 4.045 mo. THEIMER SN 7x43m, BN 6x3.3
mm, BEJE 0.5 m. HAFEERAAAHZE EZRFBROT ER L. O EHEREH. @1 ZFmhtL,
T 2B, A AREK FUREK.

TREME SRR 1) TS FBEER LR, TKFEE, BERERL; 2) F A BT R
PRACIBEAT, M R A, MR EANEE, AR EOBAR: 3) IR TE MR, B LBk, 5T
MR PP AR . ST LRMES, JFRTE GRS PPIE RS TH R, 6K X R ITE IR TAE
YT, TFRE TR LAVl

3. BESTIRE
3.1. MEFARSER
Wk 1 Fras A BN AR TR 36 ko bn [ s i FE TR K . ACERESAE I )2 . SMW TyEpE s, 6k

DOI: 10.12677/app.2021.113016 140 N A


https://doi.org/10.12677/app.2021.113016
http://creativecommons.org/licenses/by/4.0/

XA 5%

FHRSF: 4mx86mx11m (K x 5 x &); SMW TiEMEEKE 19 m, MAZGTLL N HAEKE 8 m;
MELERSFA 1B3m*x3mx 114m & x 58 x 3), MAELIEEE 1 ms TigE R &IHK 4 ms BT AR
AR 1.5 m & 6 m A7 BAT BN TE N SCHE . AP 4T S, InENE R 3 m, DEREE 11.4 m: B4 451
K SMW Tikghi 4 2 18 0609 4 #, HEK 19 K.

BbGERmE

brroonesnanuns |

49 X6ITOITOITEITITUITIN]

Figure 1. Enclosure structure of pipe jacking launching well
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Table 1. Physical and mechanical parameters of the model
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T+ 25 + 24 [/KN/M? E (kPa) u o /() C (kPa)
1 Jedi L 18.5 7.5 0.3 12 5
2 it 20.2 24.93 0.34 13.4 59.3
3 W R 19.8 21.87 0.34 12.6 38
4 kg 19 30.99 0.31 29.4 8.6
5 FTR LIk 19.1 34.08 0.31 30.2 6.5
6 it 20.2 26.46 0.31 13.3 62.8
7 it 20.2 222 0.32 11.1 51.5
8 JinE -+ 21 200 0.28 32 100
9 THAEHL 78 250,000 0.2 G )

10 SMW ikt 25 34,500 0.2 A
11 TR E 22.5 10,000 0.3 G LN
12 (ot 53 34,500 0.2 kA
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Figure 2. Schematic diagram of calculation model
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Figure 3. Excavation flow chart of construction stage
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Figure 4. Initial pressure head distribution
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Figure 5. Model flow field distribution
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Figure 6. Overall deformation nephogram of the model

B 6. HABKTHAE

DOI: 10.12677/app.2021.113016 143 I EEY/BEH


https://doi.org/10.12677/app.2021.113016

PUR(Ep2 e

3.4.2. THHTH

KA ARG, FESEP SN R ERRZE, X TiEERE Y Frpsndrgit, miE 7
AR, RS, RRABEERT, BPWERER, SR mAeR, KABESECEIEKE,
TIEME R AR R IENAETE, fale RGN, BB EIA 225 mm, HIERT EAE, BEEKNS
PR B R E A R R

—u— it
—o— 1 T&

Ow=
. /|
WRIE A LR
) S
/ \
< | =
, .
4
6
€ 1]
. — -8 [
\‘\ % A /.77
* z -10 - | |
. =z /
\ = 1 /
* u
\ 124 7
’\ b
’\ /.

14
«
’\ ]
s
\/
l'l’l'l';Ql'l‘l'l

252.01.5-1.0-0.50.0 0.5 1.0 1.5
A (mm)

Figure 7. Y-direction deformation of SMW pile at each monitoring point
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