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Fig. 1 The plan of shield tunnel of Line 1, 2 beneath the rail tracks
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Fig.2 The plan of shield tunnel of Line 1, 2 beneath the railway station
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Fig.3 The cross—section of shield tunnel beneath the rail tracks (Unit: m)
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Fig.4 The grid finite element analysis
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Tab.1 Physical and mechanical parameters of surrounding rock and supporting structure

A (AR R FHHEr/(kn-m”) SRR E/GPa JAFM W ClkPa  INFEIESAQ/(%)

WL - 78.5 210 0.3 - -
= C50/# 25 34.5 0.18 - -
+= 5 Al 20.5 0.02 0.4 0 35
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Fig.5 The cross—section of shield tunnel beneath the railway station (Unit: m)
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Fig.6 The grid finite element analysis
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Tab. 2 Physical and mechanical parameters of surrounding rock and supporting structure

LE AR AL AHE/(N-m?) PR E/GPa TAA Hou NEJ1 C/kPa N EEFEE F1/(°)
Lt C307R %+ 23 30 0.2 - -
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Fig.7 The settlement of rail tracks after shield tunneling
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Tab.3 All parts of the excavation subsidence mm
UUREH 152k IR Vs 258k 2SR Lk
I K MR VR 13.72 15.97 20.79 22.34
I REEEDIRE 11.06 13.97 18.56 19.86
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Fig. 8 Segment bending moment (left) and axial force (right) after the excavation
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Fig.9 Segment stress after the excavation
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Fig. 10 The settlement of foundation of railway station and surface after the excavation
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Influence Analysis of Subway Shield Tunneling on Existing Track
and Railway Station Building

Lu Huaxi, Wang Yixuan, Zhou Zhenwei, Wang Lei

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: Through the research and analysis of field investigation for shield tunnel of Nanning Metro Line #1 and
#2 which are underneath track and train station, based on two—dimensional and three—dimensional numerical mod-
els established under each corresponding environmental condition and stimulations of appropriate unit type, this
study finds out that the usage of both inside grouting reinforcement and the outside ground reinforcement can help
to reduce the maximum track settlement by 18.9 mm and the settling tank by 60 m. The maximum differential set-
tlement of pile foundation can be controlled in scope of 4.5 mm for affected area by using grouting reinforcement to
build the tunnel which is underneath the train station. It is far less than the permissible value required by regula-
tions. It ensures the safety of shield tunnel passing through under Nanning train station and train track. Moreover,
it provides valuable experience for numerical simulation of similar projects in the future.

Key words: shield tunneling; subway fields; subway track; pile foundation; finite element model; construction

stage analysis

Dynamic Analysis on Spatial Coupled System of Train and Bridge
under the Influence of Earthquake

Sha Feng, Yao Linquan, Cheng Xi

(School of Urban Rail Transportation, Soochow University, Suzhou 215131, China)

Abstract: In order to explore the impact of earthquakes on trains and bridges, the model of vehicle=bridge coupled
system was established in this study. The normalized seismic wave was a kind of stimulation, meanwhile, the influ-
ence of track random irregularity was taken into account. The system equation was solved by new explicit integra-
tion method. The dynamic responses of the coupled system of train—bridge under earthquakes of different intensity
were analyzed. Numerical results show that both the acceleration and the deflection response of the bridge meet
the requirements of norms when earthquakes intensity is within the scope of the bridge s seismic fortification in-
tensity. The Sperling index of vehicle stability is relatively looser than acceleration index, and the vehicle can’t
run steady on the bridge when seismic intensity is seven degrees or above. The track random irregularity has obvi-
ous effects on vertical acceleration of the bridge under a relatively weak earthquake, which shouldn’t be ignored.

Key words: vehicle—bridge coupled system; track random irregularity; normalized seismic waves; dynamic re-

sponse
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