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Analytical Solutions About Horizontal Displacement of Laterally Loaded
Long-piles Under Double-parameter Foundation

ZHANG Wang-xi, YI Wei-jian, CHEN You-kun, XIE Xiao-an
(School of Civil Engineering, Hunan University, Changsha 410082, Hunan, China)

Abstract: Based on the theory of double-parameter foundation, total potential energy fonctionelle
of double-parameter foundation and pile system was obtained. The equilibrium differential
equation and corresponding boundary condition of laterally loaded long-piles under double-
parameter foundation were deduced by means of energy variation principle. The analytical
solutions about deflection of laterally loaded long-piles were obtained according to different
relative values of pile flexural rigidity and foundation parameters. The results show that the
double-parameter foundation model can simulate the different soils from discrete medium to
continuous medium, whose performance excels the traditional single-parameter foundation model,
which preferably simulate the influence of supporting, restraint and horizontal displacement of
laterally loaded long-piles from surround soil. Moreover, the lateral force influencing to pile
displacement was the same important as moment, and the lateral force and moment at the top end
of piles should be considered simultaneously in the analysis of long-piles.
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Fig. 3 Horizontal Displacement Curves

of Laterally Loaded Pile
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