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Effect of controlling confined water on surrounding environment of
Shanghai Cultural Plaza
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of Geotechnical Engineering, Tongji University, Shanghai 200092, China)
Abstract: For the project of Shanghai Cultural Plaza, according to the parameters gained from in-situ tests, a 3-D fluid-solid
coupling model for groundwater seepage is established based on 3-D finite difference method. First, the calculated displacement
is compared with the measured one during the period of construction. Secondly, the surface subsidence caused by dewatering is
simulated and compared with the measured one based on the two-step estimate method. The results of engineering example
show that the 3-D fluid-solid coupling model can simulate the deformation rules and environmental effect quite well. The

calculated displacement caused by dewatering is consistent with the calculated one by the two-step estimate method. It may
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provide a new research idea for the relevant researches on confined water.
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Fig. 1 Shanghai Cultural Plaza and surrounding environment
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Fig. 2 Typical section of supporting structure
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Table 1 Hydrological and geological parameters of aquifers
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Fig. 3 Layout of model mesh
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Fig. 4 Layout of diaphragm wall model
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Table 2 Physical and mechanical indexes of soils
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Table 3 Actual construction conditions
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Table 4 Computational construction conditions
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Fig. 5 3-D fluid-solid coupling model excavated to design
depth
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Fig. 6 Calculated horizontal displacements of diaphragm wall
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Fig. 7 Measured horizontal displacements of diaphragm wall
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Fig. 8 Horizontal displacement contour of soil outside pit
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Fig. 9 Measured horizontal displacements of soil outside pit
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Fig. 10 Vertical displacement contour excavated to design depth
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Fig. 11 Vertical displacement excavated to design depth
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Fig. 12 Monitoring points of surrounding buildings
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Fig. 13 Distribution of pore pressure of a typical dewatering well
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Fig. 14 Vector diagram of groundwater flow direction
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Fig. 16 Surface subsidence calculated by two-step estimate method
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