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Centrifugal model tests on settlement of structures caused by tunnel
excavation

ZHANG Yu-ting, AN Xiao-yu, JIN Ya-fei

( Tianjin Research Institute for Water Transport Engineering, M.O.T., National Engineering Laboratory for Port Hydraulic Construction Technology,

Tianjin 300456, China.)

Abstract: In the construction of underground tunnels, the route selection often inevitably leads to the situation of under-passing

buildings. In order to ensure the safety and stability of the superstructures, it is necessary to control the settlement of the

building foundation caused by the underpassing tunnel. In the construction of underpassing tunnel, the settlement changes of

buildings with different foundation types are different. Through the three-dimensional centrifugal model tests, the settlements of

shallow foundation office buildings and pile foundation workshop caused by the excavation of double-tube large tunnel are

studied. Due to the stress release caused by tunnel excavation, the measured settlement of building foundation increases with

tunnel excavation. The settlement value at the position close to the tunnel excavation is larger, and that at the position far from

the excavation is smaller. The settlement value of pile foundation is obviously smaller than that of the shallow foundation

buildings. However, the settlement value at the near point of excavation is greater than that at the far point, with a maximum

difference of 2.8 times. At the initial stage of excavation, the differential settlement of the shallow foundation is obviously

higher than that of the pile foundation, and the maximum value can be 6 times. After the tunnel excavation, the differential

settlement of the pile foundation is less than that of the shallow foundation.
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Fig. 1 Schematic diagram of simulation devices for tunnel

excavation
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Table 1 Parameters of soils
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Table 2 Design schemes for centrifugal model tests
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Fig. 3 Layout of sensors
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Fig. 5 Curves of measured settlement of factory buildings
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Fig. 6 Curves of measured settlement of buildings at monitoring

point near point of tunnel excavation
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Fig. 7 Curves of measured settlement of buildings at monitoring

point far from tunnel excavation
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Fig. 8 Differential settlements of buildings with different

foundation types
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