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1. Introduction

Natural soft clay soils due to the lack of sufficient bearing capacity and the high deformation potential
require to be improved using either chemical stabilization methods or physical methods such as soil
reinforcement or pre- compression. The method used is greatly influenced by technical and the economic
considerations as well as the physical characteristics required (Abdi and Zandieh, 2014). Chemical stabilization
generally results in increasing the strength and the bearing capacity and reduces the swelling- shrinkage
potential of the clayey soil. On the other hand from ancient times humans have used natural fibers to alleviate
the weakness of soil in resisting tensile stresses (Abu-Farsakh et al., 2008). Now-a-days due to the technical
progress made synthetic materials such as geo-synthetics are used for soil improvement. Use of geo-synthetics
such as geogrids and geotextiles have grown rapidly in the construction of soil structures such as embankment
dams for reducing the volume of materials needed as well as drainage purposes, increasing bearing capacity in
foundation engineering, etc (Alawaji, 2001). These materials are easy to use and environmentally friendly.
Coarse grained materials are also employed in construction of reinforced soil structures due to high drainage
and shear strength characteristics as well as volume stability due to moisture variations and time (Alawaji,
2001).

2. Methodology

In this study, the effects of reinforced or stabilized coarse surface layer on bearing capacity of soft clay have
been evaluated experimentally using CBR equipment as the loading system. In this regard, sand has been used
as the coarse surface layer, cement as the stabilizer together with three different geogrids and two different
geotextiles as reinforcements. As the effects of geogrids and the geotextiles investigated on bearing capacity
and settlement behavior of soft clays, only the results for the samples reinforced with geogrid GG1 and
geotextile GT1 that resulted in the most improvement have been presented. Considering the box dimensions
of 320x320x350mm used for the preparation of the soft clay samples, geogrid and geotextiles were
290x290mm and positioned in the middle of the sand layer, at the bottom of the sand layer and in both
positions at the same time. A circular plate 50mm in diameter and 25mm in thickness was used as the loading
surface.

3. Results and discussion

Results of tests conducted on the soft clay and the sand samples which were used as a basis for comparison
are shown in Fig. 1. As can be seen, bearing pressure gradually increases with settlement for both soils
investigated. Stabilizing the surface sand layer with different percentages of cement resulted in significantly
increasing the bearing pressure with settlement as observed in Fig. 2. Effects of reinforcing the sand layer with
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geogrid on bearing pressure- settlement variations of the soft are shown on Fig. 3. Reinforcing the surface sand
layer substantially increased the bearing pressure with settlement. Results of the investigations clearly show
that employing thin un-stabilized/unreinforced, stabilized and reinforced surface sand layers significantly
increases the bearing pressure of the soft clay with settlement. These layers absorb most of the increased

stresses are prevent these stresses to be transferred to the soft clay.
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4., Conclusions

Using untreated or stabilized coarse surface layer enhances the bearing capacity of soft clays and the
stabilization effects are enhanced by increasing the cement content. Stabilizing the surface coarse layer changes
the shear failure mechanism of the untreated sample to total shear failure. Geosynthetically reinforcing the
coarse surface layer resulted in increasing bearing capacity and reducing the settlement potential. In contrast
with stabilized samples, the reinforced samples do not display a clear maximum and their bearing capacity
showed an increasing trend but at a reduced rate even after experiencing 0.5D settlement.
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