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Fig.1 Sketch of calculation model
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Fig.2 Curves of vacuum loading and surcharge loading
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Table 1 Calculation parameters of FEM
A K s M ky/ cm s™! k,/ cm s™!
0.313 0.054 2.06 1.09 7.2%x1078 2.1x1078
0.379 0.068 2.06 1.19 5.1x10°8 2.6x1078
0.297 0.065 1.96 1.16 5.8x10°8 2.9%1078
0.286 0.055 1.61 1.08 2.3x1077 1.2x1077
0.153 0.038 1.86 1.09 2.0%x1073 2.0x1073
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Fig.5 Surface settlement of foundation

at center of consolidated region
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Three-dimensional Biot consolidation finite element analysis of
soft foundation of expressways improved with vacuum preloading method
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Abstract Based on the characteristics of subgrade deformation of expressways a 3-D Biot consolidation finite element
model was presented for the soft foundation of expressways improved with the vacuum-surcharge preloading method. The
model discretized the PVD  prefabricated vertical drain elements according to their actual dimensions avoiding the PVD
simulation in 2-D FEM. The calculated result with the model was closer to the reality than that of the 2-D FEM. In
combination with the modified Cambridge model the model was applied to calculation and analysis of an experimental

section consolidated with the vacuum-surcharge preloading method and the result was satisfactory.
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