HTTRE - B 37 % B 5 2024 £ 10 A & TEFARK <

doi: 10.3969/j.issn.1672-6073.2024.05.013

FEREREEDARMNT
= B R A4 W H A

(Vi iE M EREG R AT, 7% 710016)

o B G AW TS R AR AR TELEE, B XD 2 P R R BRI /N AR B ) 2 v R R ok
P PR e LA TR 7 AT ISR BB AT JE R SBA PRI G A DR JE R B JE A8 I hE S,
IR R B TE NS ey R AR I R M LB, DT B S AR R b M2 DO R b B A2 0 3 Ay B AR
MR T 2 o SR e BB U T SR 5 VRN AR Jy 58 SR IR B3 3 TR 7 8460 N, 43 0] I fy B
W28 R T 1) A I BT RSB . BTG TR JE R BRI I 2 i A 2, A X ARG S e
R b 2 ] BB S M I S D0, R AR T R I P A s R P RR S A R N R S, kA
AR /INF 4 il bsitl s i) S Lk, e SR I B -+ 12 I [ (X e 7 9t o DRI Sy, b AT At e
WS, S RS EE R IEA 2, BE T SRR A T RIS

BRI Mk EM: MR BERE: AARRITA T Bl

PESZES: U231 XERFR SRS A X EHS: 1672-6073(2024)05-0087-06

Deformation Control Technology of High-speed Railway Bridge Side-crossed
at a Small Angle by Shield Tunneling in Sandy Stratum

ZHOU Xin
(Xi’an Corporation of Rail Transit Group, Xi’an 710016)

Abstract: The mechanism of the geological deformation caused by shield tunneling construction was combined with a three-
dimensional numerical simulation method to simulate the displacement of bridge piles during the small-angle side crossing of
high-speed railway bridge group piles in subway shield tunnels constructed in sandy areas. Analyses were conducted on the
mechanism of the impact of metro shield tunnels on high-speed railway bridges when the shield reaches the front of the piles,
reaches the piles, and moves past the piles, as well as when the shield tail is detached and after the shield passes the piles.
Three protection plans were then proposed for high-speed railway bridges, which included isolation pile measures, geological
reinforcement measures, and isolation piles + geological reinforcement. Three-dimensional numerical simulations were used
to analyze the entire process of shield tunnel boring through the pile groups of high-speed railway bridges under the conditions
of no protection scheme and when adopting the above three protection schemes. The findings revealed that without protective
measures or with the sole use of ground reinforcement or isolation piles, the deformation of a high-speed railway bridge exceeds
the allowable standards during the lateral passage of a shield tunnel. However, with the implementation of both isolation piles
and ground reinforcement, the deformation remains within the prescribed limits. After the scheme comparison, the design scheme
of isolation piles and ground reinforcement were ultimately adopted for implementation. During the on-site implementation,
the entire process was monitored, and the monitoring results were consistent with the numerical calculations, verifying the
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rationality of the high-speed railway bridge protection plan.

Keywords: metro; shield tunneling; small angle; piles; finite element analysis; site monitoring
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Figure 1 Plane diagram showing relationship between shield tunnel section and Xicheng high speed railway
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Figure 2 Cross section of a Xicheng high-speed railway bridge with a shield tunnel
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Figure 3  Calculation model for shield tunneling
under high-speed rail
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Table 1 Physical and mechanical parameters of strata
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Table 2 Structural parameters
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Table 3 Physical and mechanical parameters of strata
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Table 4 Bridge deformation results mm
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Figure 6 Displacement results for each direction (unit: mm)
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