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Fig.1 Section of C type beam Fig.2 Section of F type beam
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Fig.3 Underpinning pile and tunnel location plan
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Tab.1 Position relationship between underpinning pile foundation and shield tunnel
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Fig.4 Geological histogram of underpinning pile foundation
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Fig.5 Section map of underpinning pile foundation
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Tab.2 Construction steps of underpinning for viaducts
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Tab.3 Soil parameters
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Tab.4 Structure and support parameters
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Tab.5 Controlled value of monitoring and early warning mm
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Fig.7 The graph of numerical analysis and settlement
monitoring of underpinning piles
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Fig.6 Bridge pier settlement monitoring and numerical
analysis diagram

AR (L 70 M 45 2R R i 00 53l T A

1) AR BSOS AE A Jt T B B s KABL R 0.23 mm, 76 THUE I 1R P, L 522 3028 0 18 R A 34 el s o
Je

2) FEMEDCRE AL C15 HETUTHIE T 5 Br S B B, (e BB it T B BEs e RAE N 0.42 mm, 76 BUE L
Pl P9, L 22 8 W DR A 3, e DU it i 390 s

3) s I Kl 55 B 23 A B0 1) e R DL MR 09 Fie R R 25 0.087 mm, e /NiR 2204 0.039 mm, AH H 56 iE
AT B0 AT S R S S

3 it

A Ao 0 e KR R R 2 i SR A R P P TR A, T AR DU 4
1) Bl SEHE RO R B 5 7E UE G 9, ELEFEH A T i 0 5 B i 3 R i 4
2) Mo DN ECHE 5 B 7 A B 2 1) 015 22 (/0N | R L S8 R 50 14 T S e 5 B S O T O R TR
ST Bt S AR
3) ARFCHEIH AP 2% it T AR AR 64 3l A58 70 Wi T 07 SR Al AT AR

S Hk

[1] 7R a0 T, R A4, DR 0, 55 Hb gk 5 #9 % 3 28 BWF 22T J7 BF BE 6 il 1 4640 55 BR AL R BF SR (0], & - AR 24,2012, 34
(7):1217-1226.

[2] 5% 5 . 52 22 A PR30 37 A R AR ST 4 R R[] U1 5, 2010,30(2) :218-219.

[3] TR0, JH L AE IR R AR A S R RS il ) FE A 5 R R B AR E P T A R AR E R R R B ,2013
(S2):129-133.

[4] FEAR. ) OH M4k = 5 2R I X A A 3 6 400 it T8 AR [J]. 11 BrdE A ,2005,23(3) : 154-156.



52 e FUo B 5 v ST AT Y T 45 0 AR S A 21

[5] XU Q,ZHU H,MA X, et al. A case history of shield tunnel crossing through group pile foundation of a road bridge with pile un-
derpinning technologies in Shanghai[J]. Tunnelling & Underground Space Technology Incorporating Trenchless Technology Re-
search,2015,45.20-33.

[6] PARK Y H,KIM J P,CHO K H. Stability analysis of subway box structure supported by modified underpinning method[J].
Tunnelling & Underground Space Technology Incorporating Trenchless Technology Research,2015,50:199-208.

(7] FEELW. Hb BRI 4 10T B 2 28 22 D8 i R T SR 5 R 20 A [, AR AR S0l R 22 41,2017 ,34(2) :45-53.

(8] AR, H A3, Mk G R BE T8 T 2 Sl 1T 2 Pl e i ] 9 2 23 BT (). A8 AR AC I A 44 4, 2018,35(3) 1 15-22.

(9] XA [ R . ST HeHOR KOHAE TR 3k i v ()], PE B R LAR 2002, 14(S1) :97-99.

[10] Bifls g, BT AE . PRI Bk — 3 T AR ) PRk B AE B HE 0t T 500 07 48 5 SRR ()], BRIE A 3T, 2007 (1) :40-42.

Study on Pile Underpinning and Removing Technology of
Shield Tunnel Crossing Through Pile Foundations of Road Bridge

Wu Fan

(Jiangxi Administration of Construction Engineering Safety and Quality Supervision, Nanchang 330096, China)

Abstract; Taking one shield tunnel crossing through the bridge viaduct pile foundation of a metro as the engi-
neering background, this study analyzed pile underpinning and removing technology of the shield tunnel crossing
in such a complex environment. It solved the technical difficulties in the process of underpinning, such as wa-
ter—proof performance, stability of structure and tool modification of cutter head. At the same time, the construc-
tion process of underpinning pile was simulated by plane strain calculation model. The results show that the
maximum settlements of bridge piers and underpinning pile were all in the scope of the early warning, the con-
ditions of this underpinning pile engineering were very complicated and the displacement control was very strict.
Through the research and analysis of the construction scheme, it proves that the construction method is feasible
with a high standard, which can provide certain engineering reference for similar projects.

Key words: shield tunnel; crossing through; viaduct pile foundation; pile underpinning construction



