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Analysis of influence of metro shield tunneling
crossing underneath high speed railway

XU Gan-cheng', LI Cheng-xue', WANG Hou-yu, ZHAO Yue’, HU Ping'

(1.The Air Force Engineering Design & Research Institute, Beijing 100068, China;
2.The Third Survey & Design Group Co. Ltd., Ministry of Railway, Tianjin 300251, China)

Abstract: A numerical simulation is carried out to study the settlement of ground caused by the construction of a shield tunnel. As
a high speed railway is just above the tunnel and the differential settlement of the steel rails is limited in 5 mm; it requires high
quality of the tunnel construction. The simulation results indicate that the grouting reinforcement to the stratum between the
railway and the tunnel is an effective way to control the settlement of ground; and the values of several parameters gained in the
calculation can serve for reference in the construction.

Key words: shield tunnel; cross below the railway; settlement control; grouting reinforcement
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Fig.1 Numerical model
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Table 1 Mechanical indices of ground

JERE EJE RERE Ty P

tE /m  /(kN/m®) /MPa L /kPa /(%)
WL FEE L 2 18.9 5 0.3 6 10
byidJE 6 19.7 7 0.3 30 15
Franty 9 19.9 25 0.25 0 30
byidJE 32 19.7 7 0.3 30 15
kit 45 198 20 0.3 8 25
YA 155 220 45 0.2 0 40
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Fig.3 Different layers for simulating the shield
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Table 2 Calculation parameters

okl BPERLE/MPa THFALE
Eh 34500 0.25
W i 2 2 150 0.25
sl 0.006 7 0.3
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Fig.4 Nephogram of settlement after the left line
is cut through(unit: mm)
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Fig.5 Nephogram of settlement after the right line is cut
through(unit: mm)
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Fig.6 Settlement curves of point A
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Fig.7 Settlement trough curves
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Fig.8 Nephogram of settlements after two lines are cut
through(unit: mm)
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Fig.9 Settlement trough curve
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