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Introduction

Usually protective structures are often used in coastal area and river or sea sides. In most
cases, these structures are retaining walls which used to prevent the river sides erosion . Due to
the contact of structures with the local soil , the study of soil interaction with structures and
lateral pressure of soil is very important. Hence, the effect of particle size and compaction of
backfill behind the wall is studied as an elastic analysis of wedge of body motion cantilever
retaining wall in this article.

Materials and methods

To achieve the purposes of this research, effect of physical characteristics of soil has been
investigated on wedge failure properties. So, an experimental model of cantilever retaining wall
was built, and various tests were performed. Moreover, the obtained results were compared with
drawing solution of elasto-plastic equation. The different scenarios of experiments are included
of three particle sizes of soil which increases the fine particles percentage in each scenario. Three
particle size distributions of the mixed soil samples 1 (fine clay) soils and 2 (sandy soil) in
percentages, respectively (30% Sample 1 and 70% Sample 2), (20% Sample 1 and 80% 2 and
10% 1 and 90% Sample 2) with sandy loam, loam, silt loam texture, were in order. In each
sample prepared with the standard hammer blow on 10, 20, and 30 was created at the soil surface.
In all the experiments, soil geo-mechanical properties, shear strength, compaction, physical
parameters, and geometric characteristics of the wedge includes refractive angle to the horizontal,
during the height of the wedge and the wedge was measured.

Results

In this research the geometric parameters of failure wedge were measured for each
experiment and then these characteristics were compared to elasto-plastic classic method.
However, in all of them effect of texture and relative density of soil on sliding wedge were
investigated. The measured geometric parameters are such as longitudinal parameter, height
parameter, and failure angle of wedge. The results of standard geotechnical tests showed that the
angle of internal friction increases by increasing of the fine particles percentage. In addition, we
obtained a higher relative compaction with more percentage of fine particles. Hence, the
compacted Silty loam soil with 30 ASTM hammer impact had the maximum internal friction
angle. Findings showed that more volume of embankment were at rest by increasing of the soil
internal friction angle. In this case, the failure wedge decreases in active force condition and real
failure wedge is smaller than the analytical calculations . Generally, by increasing of the soil
compaction, the stability of the embankment is increased and so that for the first soil sample, with
a sandy loam texture, the longitudinal parameter of the failure wedge decreases to 62 percent.
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While, for samples 2 and 3 with loam and Silty loam texture, this reduction is an average up to
65 percent. Fig. 1 showed the variation of the relative lateral pressure and the experimental
reaction force to elasto-plastic analysis against the internal friction angle.
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Figurel- (a) various of relative lateral pressure and (b) relative reaction force versus
internal friction angle

The results of Fig. 1 have been obtained with limit equilibrium theory for failure surface of
soil. In this theory the governing forces on failure wedge are lateral pressure and reaction forces,
respectively. The experimental lateral pressure and elasto-plastic analytical pressure forces are
presented with E and E’, respectively. Fig (1-a) showed that the lower lateral pressure was
occurred with finer particle size soils. In addition, in Fig (1-b) were observed the maximum
ration of experimental reaction force, Q, to elasto-plastic analytical reaction force, Q’, is 0.35 for
Sandy loam texture of soil. The elasto-plastic behavior of soil results in elastic displacement up
to a maximum amount and finally this is a plastic deformation. Hence, the soil resistance against
to failure surface increases and the reaction force has increased. After passing through the failure
state the plastic behavior is started and soil particles lose their conflict and the reaction force is
reduced. The results showed that by increasing of the  fine-grained soil percentage and
consequently weight gain for backfill lateral resistance increases. Also, higher compaction,
smaller wedge in the soil mass. The height of the wedge and the maximum angle of failure
surface arrange with loam silt in backfill in the ratio of h/h '= 0.53 and a/a' = 1.4 occurs. The
results showed a maximum lateral force and the reaction force on the failure surface,
respectively, in the ratio of E/E '=0.52 and Q/Q' = 0.34 on-loamy sandy soil occurs. Also,
according to the results of the failure, surface angle is also experiencing an increase and the
highest value occurs in Silty-loam soil. Finally, the results of the research in the laboratory
showed that the wedge failure resulted from the elasto-plastic analysis is very conservative, that
predicts the lateral pressure resulting from the failure surface 60 percent averagely for all the
present samples..



