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Numerical simulation of piled raft foundation of super-tall buildings
crossing metro tunnels
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Abstract: Based on the design practice of the tall buildings crossing metro tunnels, a three-dimensional finite element of shear
wall-piled raft-soil is proposed to investigate the deformation and interna forces of piled raft foundation. The effects of
superstructure rigidity, storey-by-storey construction, span length of metro tunnels and crossing methods are analyzed. The
results indicate that considering shear wall rigidity can significantly reduce the differentia settlement and the bending moment
of raft for high-rise buildings. After superstructure rigidity reaches a certain degree, the differential settlement and the bending
moment of the raft per unit load increase sowly. This shows the effects of the superstructure rigidity are limited. With the
increase of the span length of metro tunnel's, the maximum settlement, the differential settlement and the bending moment of the
raft increase slightly. The crossing method of raft diagonal which coincides with the center of metro tunnels has the least
influence on theinterna forces and the bending moment of the raft. The reaction of piles agrees with the measured data.
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Tablel Physico-mechanical indices of soils
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Table 2 Parameters of shear wall, floor, pile and raft
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Fig. 1 Profile of pile-raft foundation and shear wall
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Fig. 2 Finite e ement mesh of three-dimensional model
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Fig. 3 Effect of superstructure rigidity on settlement of raft
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Table 3 Comparison of behavior of piled raft with and without superstructure
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Fig. 4 Effect of superstructure rigidity on moment of raft
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Fig. 7 Effect of span length on maximum settlement of raft
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Fig. 9 Effect of span length on maximum moment of raft
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Fig. 10 Methods for crossing metro tunnels
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Table 4 Comparison of behavior of piled raft with different methods for crossing subway tunnels
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