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Experimental evaluation of the behavior of a strip footing located on sand soil reinforced with geocell under
eccentric load
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Soil reinforcement by geosynthetic materials has been successfully employed in many fields such as
geotechnical engineering, including ground stabilization beneath embankments, pavements, retaining structures,
and surface foundations. Geocell due to its three-dimensional configuration prevents lateral spreading of the
soil. Therefore, using geocell compared to other geosynthetics has a better performance in improving the
bearing capacity of footings. In the current research, the bearing capacity of a strip footing located on geocell-
reinforced sand under different eccentric loads has been evaluated by performing a series of physical modeling
tests. The effects of changes in the placement depth (u), width (b), and height (h) of the geocell as well as the
loading eccentricity (e) have been investigated on the bearing capacity, settlement, and tilt of the footing. The
results revealed that using geocell increases the bearing capacity and reduces the tilt of the footing. These
increasing and decreasing effects intensify by increasing the magnitude of the load eccentricity. The optimum
depth of the reinforced layer for loading with various eccentricities was identical and equaled 0.1 of the footing

width (B). However, the effective reinforcement depth for different eccentricity values of e/B=0, 1/12, 1/6, 1/4,




and 1/3 were 1, 0.75, 0.5, 0.5, and 0.25 times the footing's width, respectively. The effect of the geocell on
increasing the bearing capacity and decreasing the footing tilt enhances with an increase in the height and width
of the geocell. The optimal length of the reinforcing layer for eccentric loading ¢/B<1/6 was 4B and for e/B>1/6
was equal to 2B. The use of geocell with greater height compared to geocell with greater width with regards to
11% lower amount of polymeric materials led to more increases in the bearing capacity under various eccentric
loads by about 4 to 7%. Further, to achieve a certain magnitude of the bearing capacity, using a geocell with
greater height is more cost-effective and also has fewer harmful effects on the environment due to containing
fewer polymeric materials. In addition, other physical modeling experiments were performed in order to
compare the behavior of the geocell-reinforced foundation with geogrid-reinforced and geocell-geogrid-
reinforced foundations under eccentric loading considering a similar amount of polymer materials for all states.
The results of this comprehensive comparison revealed that the reinforcement with geocell-geogrid had a much
notable effect on increasing the bearing capacity and reducing the settlement compared to the other cases for all
eccentric values. On the other hand, the effect of geocell reinforcement was greater for higher values of
eccentric loadings (e/B<1/6) on increasing bearing capacity and reducing settlement of the footing compared to
geogrid reinforcement states. However, this trend was observed in the opposite of the above trend for lower
eccentric values (e/B>1/6). The numerical results also showed that considering the the sand-filledgeocell layer
as a soil layer with modified strength is a suitable method for estimate bearing capacity of strip footing by
PLAXIS 2D.
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Bearing capacity, Eccentric, Geocell, Geogrid, Footing, Physical modeling, Sand
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