Response analysis of laterally loaded pile foundation for liquefiable soil using Finite Element Analysis software.
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The frequency of occurrence of significant earthquake has increased to three fold in last 100 years. Strong earthquake shaking and develops higher porewater pressure in the loose cohesionless soil and cause liquefaction. This degrades the strength and stiffness of the soil. If liquefaction occurs in the sloping ground lateral spreading occurs. In this area in addition to the stiffness degradation, this higher magnitude of lateral force on the pile head cause severe damage on the top of the pile. So it is necessary to design the pile foundation for the expected force and displacement, due to liquefaction and lateral spreading. Many methods and tools are available to evaluate the impact of lateral load on the pile foundation. This paper discusses about the analysis done through FEM software, SAP2000 for the pile for different end condition, different loading condition, with varying depth of liquefaction and diameter of the pile.
	The key parameters are spring constant, lateral load due to lateral spreading and liquefaction, depth of liquefaction are calculated for the ideal site based on data reported in literatures. Spring constant was calculated by the method suggested in the paper and the degradation of spring constant is 0.1k to 0.02k for liquefaction and 0.02k to 0.001k for lateral spreading. Maximum lateral load on the pile is due to passive earth pressure by adjacent soil layers.
	The influence of end condition, depth of liquefaction and different loading condition in the end condition in the deflection and bending moment was observed. Deflection of the pile due to lateral spreading is 13 to 200 times more than the normal laterally loaded pile. The deflection of the pile in the liquefied soil is two to five times greater than the laterally loaded pile. The diameter of the pile for different loading and different end condition considered in the analysis are obtained and compared.
