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Study on calculation of consolidation problem using
nonlinear local point interpolation method
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Abstract: Local point interpolation method is a new type meshless method. Because its shape functions for displacements and pore
water pressures possess delta function property, the essential boundary conditions can be imposed easily. After the basic theory is
introduced and the main equations for solving Biot’s consolidation problem are developed, the consolidation and settlement of one
multi-layer soft ground subjected to heaped loadings are calculated with it. Furthermore, the famous Duncan-Chang model is adopted
in consideration of nonlinear properties of soil, and the uniform point distribution mode is selected. At last, comparisons with the
results of one-dimensional consolidation method and FEM show that this method is more accurate and satisfying.
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Fig.1 The problem of plane strain consolidation
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Fig. 2 Uniform arrangement of nodes in calculation region
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Table 1 Nonlinear calculation parameters
Tz y @ c [LEEES K., K,
i /KN-m® ) /kPa R X n G F D /em e .d”
1 9.3 152 61.8 0.79 134.4 0.36 0.31 0.04 2.01 0.040
2 8.6 18.35 13.6 0.95 95.7 0.46 0.29 0.23 1.10 0.018
3 9.0 18.9 42.1 0.76 127.5 0.59 0.30 0.10 4.51 0.035
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Fig. 3 Settlement curve of surface at point 698
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Fig. 4 Dissipation curves of excess pore water pressure
at different points
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Fig.5  Settlement isolines of foundation after 24 days
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