HRE - £ 38% B3 202546 5 & TEFRK «

doi: 10.3969/j.issn.1672-6073.2025.03.015

B, & 2% ek, £ O&°
(1. FR B ERERAE, MR 210008; 2. A KA ABE, M5 210096;
3. WERE IS TREARAE, L 201108)

O NRUET IR BRI TR B E PR TE R A e A, RIS A N P SR R ] it
T, DARIVTISMEL X IESTIE ], KA MIS TR H BRI S22, T8I m s s fo e i s
IH BUNAEESA, SRIA R4, SO s S0 il 5 S K BRI Y B0 (R 2 00, S Bebui Lai . 5=
YR REALL 23 A AN B 37 ST H T LUIAIE, 55 - RS TS 25 200 R e Je ) B 4546 1) 56 W 49 30 A sl w2k 2481
TR HTRES%.

KRR PR BRI B RS, RS ROt IREE; MIS TUENE: ARk

FESES: U231; U455.43 MER RS A XEHRS: 1672-6073(2025)03-0108-06

Key Technologies for Shield Tunnel Protection in Near-Zero Distance
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Abstract: To ensure the structural safety of existing shield tunnels during near-zero distance deep excavation and address the
challenges of retaining structure construction and ground reinforcement under low clearance conditions, this paper presents a
case study of a pump station excavation project in the Yangtze River floodplain area. The protection measures include Metro
Jet System (MIJS) piles with H-steel insertion using high-frequency hydraulic resonance-free hammer, and synchronous pre-
reinforcement inside the shield tunnel using longitudinal braces and filament wound profiles. Through comparative analysis of
three-dimensional numerical simulation and field monitoring data before and after deep excavation, the soil squeezing effect
and time-space effect on the tunnel structure were effectively controlled. These findings can provide valuable reference for the
design and construction of similar excavation projects.

Keywords: near-zero distance deep excavation; shield tunnel; low clearance; resonance-free hammer; Metro Jet System (MJS)
method; filament wound
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Figure 1 Distribution of soil layers
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Figure 2 Plan of deep excavation
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Figure 3  Filament wound profile arrangement plan
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Figure 6 Diagram of Metro Jet System jetting order
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Figure 7 3D finite element model
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Table 2 Physico-mechanical parameters of soil layers
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Table 3 Deformation tolerances of shield tunnel
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Figure 8 Typical settlement curve of subway tunnel
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