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The bearing capacity of surface foundations is one of the most important factors affecting
the design of structures located on them. To improve the load-bearing capacity of surface
foundations, the reinforcement method can be used by using geogrids in the soil under the
foundation. In this research, we examine the advantages of using a replacement sand layer
in clay slopes and also placing geogrid layers inside the replaced sand soil. In this article,
using the PLAXIS finite element method, we have investigated the effect of various
geometric parameters, including the thickness of the replaced sand layer, the humber of
geogrids, the distance of the highest geogrid to the floor under the foundation, the distance
between geogrids and the length of geogrids. By determining the optimal value of each of
the parameters, it is possible to make the best use of the geogrid as reinforcement and
increase the carrying capacity as much as possible. Finally, the numerical results will be
compared with the laboratory results to verify the accuracy.
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Introduction
For structures located near a slope and with soft clay soil underneath the foundation (which

is most important for bridge piers), there are two main issues: one is the reduction of bearing
capacity due to the presence of soft clay, and the other is the reduction of stability due to the
slope. If we want to make the slope gentler or replace the soft clay with high-resistance soil,
it requires a lot of time and the related costs increase significantly. In this study, the effect of
geogrids on the bearing capacity of foundations is examined using the PLAXIS finite
element software. The research focuses on foundations placed on soft clay and their
reinforcement with geogrid layers. The primary issue addressed is the reduction of bearing
capacity due to the weak nature of clay and the instability posed by slopes. To mitigate these
challenges, geogrids are used for soil reinforcement, enhancing foundation stability and
performance. Previous studies have focused on geogrid reinforcement in granular soils, but
there is limited research on its application in cohesive soils like clay, particularly in layered
configurations. This study fills that gap by analyzing the impact of different geogrid
parameters, such as the number, length, and placement of geogrid layers, on bearing
capacity.

Method

The numerical modeling of a strip foundation on a clay slope reinforced with geogrid is
carried out using the PLAXIS software. The model is developed for different configurations
of geogrid layers, varying the parameters such as geogrid length, placement depth, and
spacing between layers. A layer of sand is used to replace a portion of the soft clay to
increase the overall strength. The bearing capacity of the foundation is evaluated under
different loading conditions using non-dimensional parameters, such as the relative distance
between geogrid layers and the depth of the sand layer. The study employs a finite element
mesh with six-node elements, and the mechanical properties of the soil and geogrid are
defined through elastic and hardening models.

Results

The results show that placing geogrid layers within the granular soil beneath the foundation
increases the ultimate bearing capacity. The reinforcement mechanisms, including the
developed confining pressure, the interlocking effect of geogrids, and the adhesion between
the geogrid and sand, contribute to this increase. It is observed that as the number of geogrid
layers increases, the bearing capacity also increases. However, after a certain point (Ncr),
adding more geogrids does not significantly improve the capacity. The placement depth of
the first geogrid layer also significantly affects the bearing capacity. The optimal placement
distance (u/B)cr is identified beyond which increasing the depth leads to a decrease in
capacity. Similarly, increasing the spacing between geogrid layers and their length also
improves the bearing capacity until reaching an optimal point.
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Conclusions
This study demonstrates the effectiveness of using geogrid reinforcement to enhance the
bearing capacity of strip foundations on clay slopes. The key findings are:

Replacing a layer of clay with a sand layer increases the bearing capacity, with thicker sand
layers offering higher strength. Increasing the number of geogrid layers improves the
bearing capacity up to an optimal number (Ncr). The placement depth of the first geogrid
layer and the spacing between geogrids are critical in determining the ultimate bearing
capacity. Geogrid length plays a significant role, with longer geogrids providing better
resistance against shear stresses.
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