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Elasto-plastic p-y model and incremental finite element method
for beams on nonlinear foundation
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Abstract: The p-y curve method is one of the most commonly used approaches in the analysis and design of piles under
horizontal loadings. A p-y model is proposed within the framework of bounding surface elasto-plastic theory. In comparison
with the traditional p-y curves, the model can simulate p-y relationships with different degrees of nonlinearity by choosing
appropriate values for the model parameters, and can also simulate the soil-pile interaction under cyclic loadings. By adopting
the incremental finite element method for beams on nonlinear foundation incorporating the proposed elasto-plastic p-y model, a
finite element program is formulated. Soil-pile systems in the field or in the laboratory tests under monotonic or cyclic
horizontal loadings are analyzed by use of the finite element program. By comparing the calculated and measured results, the
capacity of the method and the proposed elasto-plastic p-y model in modeling the nonlinear response of the piles is
demonstrated.
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Fig. 4 Incremental finite element analysis of a beam on nonlinear
foundation
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Table 1 Influence of values of h on maximum displacement at pile

head and maximum moment along pile

h1d FETHA SN MTX fEH
yo/mm M max/ (KN M) £ B /m
100000 4.29 339.04 3.0
0.1 5.19 355.01 35
0.01 8.64 415.32 4.0
0.001 19.84 519.62 5.0

i 2: SCHR[12]#3E 1 7E Mustang Island 47 8L
AP RERE . RIS K AR DL L, ik
FE RS, A REEE 10.4 kKN/m®, N BEREA 39°
WAL, M2 0.61m, BEE 935 mm, ATIE
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MR E 2.3 m, ¥4 71 ANEIT (A
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