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Abstract of Ph.D. Thesis: 

It has been proposed to develop a program in FORTRAN to analyse a laterally loaded single 

pile and pile groups (1×2, 1×3, 2×2, 3×3) using three-dimensional finite element technique. 

To account for the material non linearity the soil will be modelled using different material 

models (von-Mises, Drucker Prager, Mohr Coulomb and advanced plasticity based models). 

To study the stress transfer at the interface of the soil pile, 16 noded isoparametric surface 

element with zero thickness will be used. The same will be helpful to simulate the gapping 

and/or slippage at the soil pile interface. The pile will be modelled as linear elastic material. 

The soil, pile and pile cap will be descritised using the 20 noded isoparametic solid element. 

To avoid the radiation effect due to the dynamic loading it is proposed to use the appropriate 

boundary conditions. The displacements at each time step will be evaluated using the 

Newmark Beta Integration method. 

The proposed research work will be divided in the three parts: 

1. Static nonlinear analysis of laterally loaded pile group 

2. Dynamic linear analysis of laterally loaded pile group 

3. Dynamic nonlinear analysis of laterally loaded pile group 

To overcome the problem of reflection of the waves from the finite boundaries during 

dynamic analysis, it is proposed to use the transmitting boundary. Kelvin elements will be 



used as transmitting boundary beyond which infinite elements will be used to model infinite 

domain. 
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