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Abstract

This research presents an experimental and numerical investigation on the behavior of strip
footing resting on geogrid-reinforced dune sand. The tests were performed on a rigid steel tank
having a glass sides and footings made of steel. The depth of the footing, the depth of the
geogrids, and number of geogrid layers were the main parameters in this study. Footings were
placed at the surface of sand bed or at 0.25B (where B is width of the footing) from the surface
of the sand bed. Geogrids were placed at different depths below the footing from 0.25B to B.
The number of geogrids layers was varied from 0 to 4 layers. The sand was placed in the tank
and compacted. In numerical part, ANSYS program was used to simulate the model footing on
geogrids reinforced sand using 3-dimensional finite elements. The load was applied in
increments at the location of the footing and for each increment the settlement at the center of
the model footing was computed. The main objectives of this study are to study the settlement
of model footing on dune sand reinforced with geogrid, to simulate model footing on dune sand
reinforced with geogrid using 3D finite element, to assess the consistency between the results of
the model test and simulation and to study the effect of different factors on the performance of
footing on dune sand such as, footing depth, geogrid depth and number of geogrid layers.

Good agreement was obtained between the numerical method and the experimental results in
measuring the settlement, especially in the elastic range. The results indicated that the use of
more geogrids layers improved the ultimate bearing capacity of strip footings and reduced the
settlement. For case of using one layer of geogrids the highest improvement is when the depth
of the reinforcement below the footing was 0.75B. For the use of one layer of geogrid and
footing at 0.25B, the highest improvement is when the depth of the reinforcement below the
footing was 0.5B, while when using two layers of geogrids, the highest improvement is when
the depth of reinforcement below the footing is at 0.25B and 0.75B. For three layer of geogrids,
failure was not reached for both surface footing and the footing at depth of 0.25B . However,
the allowable bearing capacity is higher for surface footing than footing at 0.25B. The best
improvement in ultimate bearing capacity (qu), allowable bearing capacity (qa), and bearing
capacity ratio (BCR) was for the case of using four layers of geogrids.



