Modeling and Simulation E# 545 E, 2025, 14(9), 163-171 Hans X
Published Online September 2025 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2025.149593

ETHERUNARME SR TERFAEZX
BE B Bk E RN 5 4

»¥m
TR SR, Bl

Wk H . 20254F8 H16H; FAHHEM: 20254F9H8H: & T HM: 20254F9H 16H

HE

DIERFEA RN E 77 3T 20 T R B ABRER W, SR A BEA T B e T IR0 E K ik
E AT T HRVTFE D ARE X RRIES WA B INE. FIRGRRY, MXnE A RS E 4
NIBES A, B3 R RTINS E S5 N B AR A M TodtiRptin @ BB A — e = H MR,
B3R AR, HFIBERE AN RIENTRERER. TR K, FFEmEBIER
HAREYW, RETESME - AEERHE K.

XK ia
FEAED, MTXNE, sREmE, BEWEE, RS

Numerical Simulation-Based Analysis of the
Influence of Different Reinforcement
Methods on Existing Shield Tunnels

during Foundation Pit Excavation

Zheyang Su

School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai

Received: Aug. 16", 2025; accepted: Sep. 8, 2025; published: Sep. 16", 2025

Abstract

To investigate the influence of foundation pit excavation on existing shield tunnels under different
reinforcement methods, this study conducted a comparative numerical simulation analysis of
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surface settlement characteristics and tunnel displacement patterns under portal reinforcement
and anti-uplift pile reinforcement schemes. The results demonstrate that portal reinforcement ef-
fectively improves soil stiffness distribution, significantly reduces surface settlement, and enhances
overall deformation coordination of tunnel structures. In contrast, while anti-uplift pile reinforce-
ment provides some control effect, it induces soil heaving near excavation edges and causes unfa-
vorable asymmetric deformation in tunnels. The study further reveals that excavation depth signif-
icantly affects tunnel deformation, with deeper excavations exacerbating the development of soil
plastic deformation.
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Table 1. Physical and mechanical parameters of the model
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Figure 1. Soil-tunnel model
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Figure 2. Ground surface settlement inside the pit with portal reinforcement
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Figure 3. Internal ground surface settlement in excavation with uplift pile reinforcement
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Figure 4. Tunnel displacement variation with excavation depth
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Figure 5. Deformation of tunnel structure under portal reinforcement scheme
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Figure 6. Tunnel structure deformation under uplift pile reinforcement scheme
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