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Deformation Law of Shield Tunnel Oblique
Under-passing Existing Multi-track Railway
Subgrade in Soft Soil Area

HUANG Long, WU Guowei, TU Jiakang

Abstract Objective; Currently, with an increasing number
of metro tunnels crossing existing railway subgrades, there is
relatively insufficient study on shield tunnel oblique under-pass-
ing operating railways in soft soil area, thus it is necessary to
investigate the deformation law of subgrades in such situations.
Method: The interval shield tunnel engineering of Shaoxing
Rail Transit Line 1 Datan Sta. to Railway Sta. under-passing
Shaoxing Railway Station building and six railway tracks on
Hangzhou - Ningbo Intercity Railway (Hang - Yong Rail-
way) is taken as study case. Finite element method is em-
ployed to analyze the impact of shield tunnel excavation on the

deformation of Hang - Yong Railway subgrade, and the com-
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parative analysis of numerical simulation results based on field-
measured data fully validates the effectiveness of the sleeve
valve pipe grouting reinforcement scheme. Result & Conclu-
sion; The finite element analysis results show that the maxi-
mum settlement value of Hang - Yong Railway subgrade sur-
face reaches 13. 12 mm when the foundation reinforcement in
shield crossing area is not considered, failing to meet the settle-
ment control standard. However, when sleeve valve pipe grou-
ting reinforcement measure is implemented in the shield cross-
ing area, the maximum settlement value of Hang - Yong Rail-
way subgrade surface decreases to 8.20 mm, meeting the set-
tlement control requirements. This demonstrates the effective-
ness of this measure in controlling the railway subgrade settle-
ment and track irregularity. The field-measured results show
that the cumulative deformation process during the construction
period of shield tunnel under-passing railway can be divided in-
to four stages: subgrade heave, subgrade rapid settlement,
subgrade stable fluctuation and subsequent settlement. The ini-
tial heave amount is large, while the subsequent deformation is
relatively small. The cumulative deformation amount of the re-
inforced subgrade can be controlled within 10. 00 mm.

Key words urban rail transit; shield tunnel; under-passing
railway ; subgrade
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Fig. 1  Planar position relation diagram of shield interval and

Hang-Yong Intercity Railway
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Tab.1 Main parameters of soil layer
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under each working condition
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Tab.2 Subgrade maximum settlement of each track
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Tab.3 Maximum geometric irregularity of each track
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Fig.6 Layout diagram of settlement monitoring points
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