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1. Introduction

In conventional design of pile foundations, all loads are taken by the piles, i.e. the contact pressure between
the raft and the soil is neglected. In the last decades, geotechnical engineers have started to take this pressure
into account in design of pile foundation. Such a foundation, where the raft and the piles interact to transfer the
loads to the ground, is in this dissertation called piled raft foundation or piled raft.

Waste tires, rubbers and plastic materials, normally produced in every society, enter the environment and
cause serious problems. These problems may, to some extent, be reduced by finding applications for them in
engineering, for example, they can be used for geotechnical applications as backfill material and solving
problems with low shear strength soils like clayey soil. Therefore, this experimental work has been performed
to investigate the influence of randomly oriented fiber inclusion on the geotechnical behavior of clayey soils. In
general, some characteristic properties of tire materials are the low density, high elasticity, low stiffness and
high drainage capacity. These properties open up possibilities for utilization of the material in an innovative
manner. By adding small quantities of rubber chips in the soils, the natural elasticity of rubber could help lower
the stiffness of the stabilized material and introduce more flexibility in the final stabilized columnar system.

2. Methodology
2.1. Experimental study

The present study investigates the effect of stabilizing clayey soil with tire chips on piled raft foundation
behavior. These waste fibers improve the strength properties and dynamic behavior of clayey soils. The soil
samples which were mixed with 2% of tire chips with varied size of tire chips in 5, 10 and 15 mm. Analysis of
piled rafts requires numerical methods, due to complex soil-structure interaction. In this paper, analysis and
parametric study of piled raft foundation have been conducted. The study is performed using powerful finite
element based software, PLAXIS 3d Foundation.

To investigate the influence of the effect of stabilizing clayey soil with tire chips on piled raft foundation
behavior two models was modelling in Plaxis 3D Foundation, one model with natural clayey soil and the other
model with of stabilized clayey soil with tire chips.
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2.2. FE modeling

The finite element method is one of the most powerful tools for the analysis of piled rafts. It requires the
discretation of both the structural foundation system and the soil. In order to reduce the computational effort,
problems are sometimes simplified to an axisymmetric problem or a plane-strain problem.

The static analysis of piled raft is carried out using the Finite Element based software package Plaxis 3D
Foundation. 3DFoundation is a three dimensional finite element method software for deformation analysis of
foundation structures. In 3DFoundation the geometry is defined by vertical “boreholes” and horizontal “work
planes”. The boreholes are used to define the soil’s cross section, the ground surface level and the pore pressure
distribution. And the work planes are used to define geometry points, geometry lines, clusters, loads, boundary
conditions and structures.

3. Results and discussion

The results obtained from the parametric study for the piled raft in Soft Clay. As seen in Fig. 1., Fig. 2. and Fig.
3. the average settlement, differential settlement and bending moment of piled raft in soft clay decreases with
the adding tire chips and stabilizing clayey soil.
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4., Conclusions

Results showed cohesion and internal friction angle of clayey soil increased by variation of tire chips size
and this increase has a significant impact on central and differential settlement, bearing capacity and maximum
bending moment in raft and module of Subgrade reaction of piled raft foundation.
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The results obtained from Plaxis 3D foundation showed, stabilized clayey soil with 2% of tire chips on varied
size of tire chips decrease central and differential settlement to about 30% and increase bearing capacity of
raft to about 30% so soil improvement leaded to decrease the maximum bending moment in raft about 10%.
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