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ABSTRACT
Extensive research work has been performed in the past to examine the behavior of piled rafts. If the clay layer has poor shear strength, the residential building is supported by load bearing piles which transfers all load to a deeper competent layer of soil. This is most reliable solution but the cost of piles foundation could be very high owing to the large pile length which may be required. Residential buildings generally require raft foundation if the underlying soil consists of soft clay strata or loose sand in top layer. In these conditions, the main problem with foundation is high settlement due to a large zone of influence of the raft owing to its dimension and low bearing capacity. Owing to the high cost of land in urban areas, the normal tendency is to utilize all the available land for construction. In such a situation where it becomes necessary to reduce settlements, the piled-raft is the best alternative.
In this present work, an attempt has been made to study the settlement behavior of piled raft foundation by varying the design parameters of pile and raft in elastic and elasto-plastic soil by using finite element software. In the elastic analysis, the soil continuum considered was soft clay and loose sand. In the elasto-plastic analysis, the soil continuum considered was deep, homogenous soft clay deposit. The result obtained was compared with past studies.
After carrying out, the present study of piled-raft foundation in elastic soil of soft clay and loose sand it was observed that differential settlement reduces as the pile length and pile diameter increases. The settlement of the pile group increases as spacing ratio was increased for both soft clay and loose sand. The settlement of the central pile was highest and that of corner pile lowest. Raft thickness was effective in reducing the differential settlement in piled-raft system but doesn’t greatly influence the settlement. The present study also involved behavior of piled-raft in elasto-plastic soft clay soil; it was observed that the settlement and differential settlement decreases as number of piles, pile length and modulus of elasticity of soil increases. The differential settlement of piled raft in soft clay decreases with the increase in raft thickness. 
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NOTATIONS

	αL
	=
	Pile Load Share/ Total Load

	SPR
	=
	Settlement of Piled-Raft and

	SR
	=
	Settlement of Raft

	α’
	=
	Interaction Factors

	[Kp]
	=
	Stiffness Matrix of Piles

	[Ks]
	=
	Stiffness Matrix of the Soil

	{wp}
	=
	Vector of deformations at the pile nodes

	{Q}
	=
	Vector of external applied loads

	Kpr
	=
	Stiffness of piled raft

	Kp
	=
	Stiffness of the pile group

	Kr
	=
	Stiffness of the raft alone

	αcp
	=
	Raft – Pile interaction factor.

	Pup
	=
	Ultimate load capacity of the piles in the group

	Spr
	=
	Settlement of piled raft

	Sr
	=
	Settlement of raft without piles subjected to the total applied loading

	Kr
	=
	Stiffness of raft

	Kpr
	=
	Stiffness of piled raft.

	δs
	=
	Vector of soil displacement at the nodes

	Is
	=
	Soil Influence Matrix

	Ps
	=
	Vector of forces acting at the soil interfaces


	Pp
	=
	Vector of forces applied at the nodes of the pile

	Qp
	=
	Vector of the applied load at the pile head

	αps
	=
	pile-   Soil  Interaction

	δp
	=
	Vector of deflections at the nodes of each pile element

	Ip
	=
	Pile Influence Matrix

	δss
	=
	Soil-Soil interaction

	S
	=
	Center to center spacing of piles

	D
	=
	Diameter of the pile

	(s
	=
	Poisson’s ratio of soil

	(c
	=
	Poisson’s ratio of concrete

	α
	=
	Adhesion factor

	τ
	=
	Shear stress

	c
	=
	Cohesion

	σ
	=
	Normal Stress

	Φ
	=
	Angle of Friction
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