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Control technology of newly-built pipe jacking closely over crossing
operating tunnel
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3. Dongtong Geotechnical Co., Ltd., Hangzhou 310000, China;
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Abstract: With the development of underground space, the crossing problem between different underground structures
often occurs. It is important to ensure the normal construction of new structure and the safety and operation of existing
structure in the process of crossing. Based on the construction of the Siming Middle Road Station of Ningbo Rail Transit
Line 3, the risk sources and control measures in the construction process of the pipe jacking closely over crossing
operating tunnel are analyzed, and the numerical simulation of the tunnel lifting is also analyzed. The results show that
the modified Mohr-Coulomb constitutive model can better reflect the uplift of the shield tunnel caused by unloading
during the construction process of the pipe jacking and the deformation of the existing structure can be better controlled
through a variety of control measures.
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Fig. 1 Plan of pipe jacking closely over crossing operating
tunnel
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Tab. 1 Main physical parameters of soil
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Fig. 3 Automatic monitoring of operating tunnel deformation
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Tab. 2 Deformation control indexes of tunnel
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Fig. 4 Jacking speed and tunnel lifting
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Fig. 6 Numerical simulation model of pipe jacking closely
over crossing operating tunnel
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Fig. 7 Back analysis results of tunnel lifting

5 &

FEM N TR, Bl 250 e TAEAE
523 CA MR B AL, 28 IE i A R A
IR T P XA PR i T 2% R0 M T S A T B
BRI TR T A ESR . A& TN
BB E TR R, N T DU L is
ERRE A ARG, VU R Bt
M TIRAESE . SRR R

(1) MR BT B B g i B RRE R L,
FETCIRIE I, O KSR HEAT HEIR, R R i
F Al it

(2) KRB IEEER- AR L 06 S50
OB, BERUE AL T DX b T S5 AR It T
B, HRSHLTT R

(3) WL LgiaE pEEd it , i
E BN i T S B, RT LR RS -
TR E 10 mm .



[T 15 1 RRIE P BOR BT

423

4 5 0] HISCHI, % T
&30k
(L] G5t SKTRISL. PRMRESMUBR 2ot 57 E A 48 A I

[2]

(3]

(4]

(5]

T[], EgkIE R, 2007, 28(5): 71-77.

FANG Qian, ZHANG Ding-li. Research on construction
method of shallow underground excavation metro station
underpassing rxisting line structure[J]. China Railway
Science, 2007, 28(5): 71-77.

By, XU, Jamie RStanding. F%iE T % BEA 4R
53T SR AT ITVE]. LA THEZE3R, 2012, 45(1):
134-141.

HAN Xuan, LIU Cheng-wei, Jamie RStanding. Case
analysis and settlement analysis method of tunnel
underpassing existing line[J]. China Civil Engineering
Journal, 2012, 45(1):134-141.

BAEME, IRISL, FifE, & IR F A E
R il A T E AT ). A A 12 TR AE TR, 2014,
33(S2): 3911-3918.

LI Qian-gian, ZHANG Ding-li, FANG Qian, et al.
Analysis of deformation characteristics of existing shield
tunnel through shallow buried and undercut[J]. Chinese
Journal of Rock Mechanics and Engineering, 2014,
33(S2): 3911-3918.

W& B, BE, ILE4,

B 18 it L 4 EZ?k[J].
1898-1904.

YANG Zhi-yong, YANG Xing, JIANG Yu-sheng, et al.

& JEMITEEE LA IS
Fig 18 2 5, 2019, 39(11):

The construction control technology of shield tunneling
over the existing operating tunnel at close distance[J].
Tunnel construction, 2019, 39(11): 1898-1904.

HOCHT, Mttt e, XIHTRL, A BT ekiEIE LS A
bR SER IO A AR TN N) E%%I%I, 2018(4): 217-221.
SHEN Wen-ming, LAl Shi-hua, LIU Xin-ke, et al.

Analysis on the influence of new subway tunnel crossing

(6]

(7]

(8]

[9]

[10]4EE 4, 47, FLANEE,

[L1] 0%, 253, XI[EAE, & e

existing subway tunnel[J]. The subgrade engineering,
2018(4):217-221.

EERIRL. LR TR b B Hh Bk i TOUE 4 R A 3]
it T4 A, 2019, 48(17): 89-92.

Bl Cheng-shuang. Research on the technique of jacking
over the existing subway tunnel of integrated pipe
gallery[J]. The Construction Technology, 2019, 48(17):
89-92.

BN, ARH K, H8SIH, S TRt I rh i i ek 2E A
LRI FEI]. & £ 1%, 2004, 25(6): 930-934.

WEI Gang, XU Ri-ging, SHAO Jian-ming, et al. Study on
anti-friction mechanism of Grouting in pipe jacking
construction[J]. Rock and Soil Mechanics, 2004, 25(6):
930-934.

MILLIGAN G W E, NORRIS P. Sited-based research in
pipe jacking-objectives, procedures and a case history[J].
Trenchless Technology Research, 1998, 11(1): 3—-24.
CHAPMAN D N. Graphical method for predicting ground
movements from pipe jacking[J]. Proceedings of the
Institution of Civil Engineers, Geotechnical Engineering,
1999, 137(2): 87-96.

& AL HIE RN BOR
FX = PRI AT T [J]. A L LR AR, 2018, 40(7):
1247-1256.

REN Lian-wei, XIAO Yang, KONG Gang-giang, et al.
Laboratory experimental study on strengthening soft clay
foundation by chemical electroosmosis[J]. Journal of
Geotechnical Engineering, 2018, 40(7):1247-1256.

B LB IR BE R
PEARREAY SHUE B FE[]]. BRaE @R, 2017(3): 89-92.
LIU Zhao, LI Zi-chun, LIU Guo-nan, et al. Study on
parameters of modified Moorcoulomb model for granite
residual soil[J]. Railway Construction, 2017(3): 89-92.



