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Construction controlling and monitoring of excavation overcrossing
operating tunnel in soft ground

XU Min, WANG lJing-jing, LIU Li-fei
(Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: With the recent large-scale development and utilization of urban underground space, an increasing number of
foundation pits have been located above the existing subway tunnel. The construction and excavation of foundation pit
would change the stress and displacement fields of the surrounding soil, resulting in additional internal forces and
deformations in the underlying subway tunnels. Moreover, it may affect the operation safety of the subway system. This
paper investigates the foundation pit of an overcrossing subway tunnel located in the soft soil area of Hangzhou. Several
subway protection measures were implemented, which including subdivision excavation, soil pre-reinforcement, uplift pile
construction on both sides of the tunnel, reinforced concrete superimposed bottom plate, and steel ingot weighing. The
monitoring data for the subway demonstrated the feasibility of the protective measures and confirmed that subway
deformation was effectively controlled. During the site leveling process, significant uplift with rapid speed occurred in the
upward and downward due to the lack of soil reinforcement. During the pile foundation construction stage, it was observed
that the tunnels generally experienced floating before sinking during the three-axis cement mixing pile construction on both
sides of the operating tunnels. Excavation in the non-core area resulted in slight floating of the operating tunnels, while
horizontal convergence remained relatively unchanged. In the core area, the operating tunnels exhibited noticeable floating
and contraction, demonstrating the significant impact of partition and block excavation on the overcrossing operating
tunnels.
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Fig. 1 Location between the excavation and operating tunnel
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Fig. 16 Segment convergence of downbound in typical cross-
section with time
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Fig. 17 Distribution of cumulative segment convergence
of upbound
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Fig. 18 Distribution of cumulative segment convergence
of downbound
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PERIE (CAEXED

5 IS H

i - S H{f /mm
1 SESERENZ A 10
2 R 7K T4 F% 5
3 Rz & USSR 10

7 & P

() 7655 K A BP0 T 3R L, 320 T+
CRTUMIE BRI PO THURRE AL B
FEAR . AR P T S R AR W R
TR T HIEB Bk B AT 5 B T .

(2) ISP, T TRk, b
FABERARER, LA, BT
B, AP R BB i = KR B B T
I, BRI EIER T, dERL X 7 T
W, SR R DR T, PR U A
f, BeL K I, B R A — IR
Aife, Mk bR X AR 6

(3) FAFIF IR, SR X
TFAE, S IFEREIFEIE L7 TR 15
iR, BITFAS TSR, MR A0 B
FEFFE A 611 AR, BRE AT, 5
A0 T T R 25D A L
SIRTH . NS K



LALR

PRI A kg b A Bk B Rt T 5] 5 M 125

SE K

(1]

(2]

(3]

(4]

(5]

25, WA, YRR UM T AT Mk X 1 g it
FIFEMA S T[], R 2 A 5 TR AR, 2013, 9(2): 352
358.

LI Yu-sheng, YU Wei-hua. Analysis on influence of deep

pit construction on neighboring metro tunnel[J]. Chinese

Journal of Underground Space and Engineering, 2013, 9(2):

352-358.

JTHE, R, R, & PCRIX IR b kiR

Yt T A W], BuE s ER, 2019(4): 103-108,

132.

ZHOU Ding-heng, ZHOU Chun-feng, LI Feng-ling, et al.
Controlling and monitoring on constructing soft-soil deep
foundation pit adjacent to metro line[J].
Construction Technology, 2019(4): 103-108, 132.
B ﬁ“wﬁmﬁfﬂ%i%ﬁﬂ%& H % A
RIS L[], PHE R, 2017(12): 78-82,
103.

Railway

LI Xiao-feng. Influence study on adjacent existing subway
tunnel and its surrounding strata while excavation a large
deep foundation pit[J]. Railway Construction Technology,
2017(12): 78-82, 103.

FARF, IREN, BEE. BEMBIE By iERyT
2 G )], HhEALER, 2017, 28(4): 27-36.
WANG Zhen-ping, XU Hong-zeng, ZHAO Jin-jin. Control
measures for excavation of river foundation pit directly
above the operating subwayl[J].
2017, 28(4): 27-36.

AN AR, HEGUITFZ 3O N B O i R B 18 22 T2 52 )
BAERITHERTFLD]. HUM: WL Tk K, 2017.
PAN Li-dong. Study on the influence of foundation pit

Ground Improvement,

excavation unloading on deformation of underlying shield

(6]

[7]

(8]

(9]

[10]

tunnel and control methods[D]. Hangzhou: Zhejiang

University of Technology, 2017.

o, K, EM, & FEGUTZ51E T RN E AL
B SEI 4r AT 0], R = A AR ), 2005, 1(4):
619-623.

LI Zhi-gao, LIU Hao, LIU Guo-bin, et al. Influence
analysis of deep-dip excavation on down tunnel based on
the measured displacement[J]. Chinese Journal of
Underground Space and Engineering, 2005, 1(4): 619-623.
FKIGHE, SKEAR, EEAR. ImEEDUE T i gkpEE
i) PR B AL AT (0], IR TR 24244, 2007, 29(11):
93-97.

ZHANG Zhi-guo, ZHANG Xie-dong, WANG Wei-dong.
Numerical modeling analysis on deformation effect of
metro tunnels due to adjacent excavation of foundation
pit[J]. Journal of Wuhan University of Technology, 2007,
29(11): 93-97.

B ) D). R T it L A 4 S 1 0 b 2k B R i 3 AT
[J]. # =S TAESR, 2011, 7(5): 1013-1017.

XIAO Tong-gang. Analysis on effect of deep-pit
excavation and monitoring on neighboring metro tunnel in
soft ground[J]. Chinese Journal of Underground Space and
Engineering, 2011, 7(5): 1013-1017.

TFHEREE, WL, A, S RGO gk REE 5
e B ASEAU A3 AT ], 7K é%[] 2017, 38(3): 291-298.
YIN Tie-feng, GU Qi-bo, GAO Jing-sheng, et al.
Numerical modeling analysis of influence on metro tunnels
due to excavation of foundation pit[J]. Journal of Waterway
and Harbor, 2017, 38(3): 291-298.

E. b R IRFE TR TR BT FE[D]. BB s
THRER, 2018.

WANG Chong. Study on the risk assessment of deep
foundation above the tunnel[D]. Wuhan: Wuhan Institute

of Technology, 2018.



