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EXPERIMENTAL AND NUMERICAL STUDY OF SOIL-
REINFORCEMENT EFFECTS ON THE BEARING CAPACITY
OF SHALLOW FOUNDATIONS NEAR THE RETAINING WALL

M. Hajialilue-Bonab
H. Ahmadi
H. Katebi
Department of Geotechnical Engineering
University of Tabriz
Iran

Abstract:

A comprehensive set of laboratory model testswere carried out to investigate the behavior of
reinforced sand and flexible retaining wall under strip foundation loading. A model box with
inner dimensions of 0.4 x 1m in the plane and 0.5m in height was used. One side of the test box
was a transparent plexiglas plate for observation, and for photographing soil deformation and
failure mechanism during the test. Three linear variable displacement transducers (LVDTs) were
used to measure the horizontal displacement of the wall. The strip footing was made of a steel
box; 0.399 m in length, 0.06 m in width and 0.03 m in thickness. The length of the footing was
made almost equal to the width of the tank model in order to maintain the plane strain conditions.
For modelling the flexible retaining wall, factory-trimmed aluminium of thickness 5mm was
used. All tests were conducted with a wall height of 0.42 m and geotextile reinforcement.
Displacement (Settlement) of the model footing was measured using two LVDTS, located on
each side of the centre line of the footing. The sand raining technique was used to prepare the
model backfill and the model footing was loaded using a hydraulic jack. Relationships between
the bearing capacity and wall deflection versus geotextile parameters, such as depth of geotextile
layer, number and spacing of geotextile layer and linear footing position to the wall face, were
studied. A series of finite element analyses was additionally carried out using the PLAXIS
program, and the results were compared with test results. Both experimental and numerical
studies indicated that the bearing capacity increases with an increasing number of reinforcement
layers, and the wall deflection decreases also with an increasing reinforcement layer. The use of
multiple layers of reinforcement is beneficial only if the spacing between the reinforcement
layers gives a better result for the bearing capacity and the wall deflection. Inspection of
reinforcement and soil behaviour with the PIV (particle image velocimetry) method and the
PLAXIS program indicate that increasing reinforcement layers causes a large, wide failure zone
rather than unreinforced backfill. For the first, second and third reinforcement layer, the optimum
spacing obtained 0.12H improvement in bearing capacity or wall deflection. However, this did
not depend solely on the spacing of the reinforcement layers; the number of these layers and the
footing location were also important. With the footing near the wall face (b/B=1.17), bearing
capacity and wall deflection increased more than in the other cases. For two different footing
positions, the wall deflection decreased as the geotextile number and spacing increased, and the
bearing capacity reached maximum value at a depth of d/H=0.33.

Keywords :Strip footing, reinforced sand backfill, flexible retaining wall, PIV.PLAXIS.



