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Abstract: Shield tunneling beneath existing utility tunnels may induce vertical settlement and deformation of the
structure. To reduce adverse effects, bottom grouting and settlement reduction piles are commonly adopted for
reinforcement. In this study, the vertical displacement behavior of an existing utility tunnel induced by double line
shield tunneling is investigated before and after reinforcement. The reinforcement mechanisms of the grouted layer
and settlement reduction piles are analyzed. The strengthening effect of the grouting zone on foundation soil and the

influence of settlement reduction piles on additional stress transfer are considered. Based on the Mindlin solution

WA EH: 2025-09-10 fEEI B #: 2025-11-05 B HE: 2026-01-20

EEUE: HEAARFEEIE (51972337 ILIF R I TR IR0 R 00 H % 3 50T 20242 45)

YEEEIAv: T ot (1987-), %, YHIl, B 58 75 7y oK LR

BEMEE: FHNARA995-), 5, TN, 326t 58 J7 [ A LR TR, E-mail : tangxiaodong@chinacuc.com

IR TorE, $0lE , FIRoR, 55 BEIE N 5 SR WA i S 1 A2 A2 U AT 7e L 1. TR 42,2026, 44(2) :371-378.
Yu G X,Guo X J, Wang L. Q, et al. Study on vertical displacement law of existing pipe gallery caused by tunnel underpass[J]. Henan
Science,2026,44(2):371-378.



202644 ;od AR EPVECS- DY

for additional stress caused by tunnel excavation and the energy variational method, a theoretical calculation
formula for the vertical displacement of the utility tunnel under reinforced conditions is derived. An engineering
case is used to compare the theoretical results with field monitoring data and numerical simulation results.
Parametric analyses are further conducted to study the effects of grouting length L, and foundation resistance
enhancement coefficient k, on tunnel settlement. The results show that the theoretical predictions agree well with
measured and numerical results. Grouting and settlement reduction piles can effectively reduce vertical settlement
of the utility tunnel. Increasing L, enhances settlement control, but the improvement rate gradually decreases. The
coefficient k, increases with the number of settlement reduction piles, and a larger k,, leads to smaller settlement.
In engineering practice, the combined use of a grouted layer and settlement reduction piles provides better
settlement control.

Key words: pipe gallery settlement; shield underpass; grouting layer; settlement reduction piles; settlement

control
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Fig.1 ~Mechanical model of pipe gallery with the combined effect of

grouting reinforcement and pile sinking reduction
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Fig.2 Calculation model diagram
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Fig.4 Comparison of settlement values of pipe galleries obtained by

various methods before and after reinforcement
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