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Safety and stability technology for railway trains running on trestle
bridges above soft soil excavations
JIA Jian"?, LIU Chuan-ping"*, ZHANG Yu
(1. Department of Geotechnical Engineering, College of Civil engineering, Tongji University, Shanghai 200092, China; 2. Architectural
Design & Research Institute of Tongji University (Group) Co., Ltd., Shanghai 200092, China)
Abstract: This paper makes make an effort to solve such difficult technical problems as saving construction period, ensuring
the normal operation of existing railway lines and the security of deep excavations. Ningbo comprehensive transport hub, a

construction integration of railway station and subway station, is cited as an illustration. In this project, reasonable and effective

—_

measures are proposed to ensure the security and stability of railway trains running on trestle bridges during the excavation
projects in soft soil area.
=

Meanwhile, the key points in the design and construction of comprehensive urban transportation hub are summarized to ensure
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the “quantity, rapidness, quality, economical efficiency” in the construction. It may provide a reference for future similar
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Fig. 1 Integration excavation of Ningbo transport hub
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Fig. 2 Spatial relationship between Ningbo reconstructed railway
station and subway station
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Fig. 3 Partition of traditional foundation pit
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Fig. 4 Structural partition of north-south channel
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Table 1 Summary of calculation of natural vibration characteristics

of trestle bridges
N B /Hz o
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Fig. 8 Finite element models for each excavation condition
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Fig. 9 Displacements in excavation
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Fig. 10 Superposition curves of settlement and bottom heave
deformation of trestle bridges in excavation (positive
value for upheaval)
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Table 2 Amplitudes and accelerations of trestle bridge during

excavation
e Hh S R I /mm HR S N3 /(mes )
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Gl il
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Table 3 Actual and predicted deformations of trestle bridge during

excavation
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Fig. 12 Curve of heave deformation of trestle bridges in

excavation (positive value for upheaval)
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Fig. 13 Development speed of upheaval of trestle bridges
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