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Abstract:

Existence of shallow foundations adjacent to retaining walls (RWs) is one of the challenges faced in construction
projects such as bridge abutments, urban constructions, development of intra-urban highways. In this situation, it is
expected that retaining walls are affected by the adjacent foundations and an additional lateral pressure is applied to
them. This additional pressure, like the lateral pressure due to the backfill, is affected by the wall deformability.
Therefore, its amount should be determined according to the possibility or impossibility of lateral movement
occurrence in RWs. Based on this concept, the retaining walls are classified into two categories: yielding retaining
wall (YRW) and non-yielding retaining walls (N-YRWs). A comparison between these two types of retaining walls
shows that although the lateral earth pressure acting on YRWs is far less than N-YRWs, more significant lateral
displacements should be expected in YRWs. This. may disrupt the serviceability of the wall as well as its adjacent
foundation. Therefore, in addition to using YRWs as a solution to mitigate the lateral pressure mobilized behind RWs,
reinforcing the backfill is another solution whose effectiveness in mitigating the backfill pressure on YRWs has been
reported in several studies. The effectiveness of this solution in N-YRWs is still unknown, while the use of
reinforcement elements such as geocell and geogrid below foundations is known as an efficient method in improving
their behavior. Hence, an experimental study was conducted on the non-yielding retaining walls (N-YRWs) including
different arrangements of geosynthetic layers below the strip footing adjacent to them. For this purpose, thirteen
reduced-scale N-YRWs were constructed with different arrangements of geocell and geocell-geogrid layers, and then
vertically loaded using monotonic loading. Converting more footing pressure into lateral pressure and improving the
pressure-settlement behavior of footing were found to be the disadvantage and advantage of installing geocell layer
under footing located on N-YRWs, respectively. Moreover, the response of wall models to vertical loading showed
that YBr can be considered as an optimal width for the geocell layer in non-yielding retaining walls to minimize
settlement, maximize bearing capacity, improve subgrade modulus, and prevent excess horizontal pressure on the
wall.

Keywords: Non-yielding retaining wall; Geocell; Geogrid; Strip footing; Physical modeling.
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Fig. V: Schematic view of the loading apparatus, wall model,
arrangement of reinforcement layers and instrumentations.
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Table V. Properties of soil used in physical models

Physical parameters Value Shear strength Value
Maximum void ratio, [-]  *>YA1  Cohesion, [kPa] ¢
Minimum void ratio, [-] +,0YY  Peak friction angle, [] £)-
Medium grain size, [mm]  +,Y)Y  Ult. friction angle, [o] YV-
Uniformity Coefficient, [-] Y,7©®  Dilation angle, [°] oy
Curvature Coefficient, -] Y,Y¢Y  Secant modulus [MPa] V,*-

' Pull-out resistance
¥ Tensile stiffness
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Fig. t: The results of tensile tests on real and reduced-scale geocell
junction
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Table Y. Properties of reinforcement element

Index properties Real scale Reduced scale
Material g C coated Polypropylene
polyester

Thickness [mm)] AFRR 4
Lgngitudinal and transverse rib NS T
width, bi, bt [mm] > >
Longitudipal and transverse Yoxto V,oxY,0
opening size, s1 X st [mm]
Elongation at ultimate tensile 1A YA
load, €4 [%]
Secant.tensile stiffness per unit YOV V4,01
wall width at &y, J [kN/m]
Pullout resistance under, Pr Voo,A0 Ve vo
[kN/m/m]

15

Tensile load per unit area (MPa)
(=]

15
1.2 §
0.9 F
0.6 ¢ £u=10
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Fig. ¥: The results of tensile tests on real and reduced-scale geocell
wall
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Table ¥. Summary of model configurations.

Type of Number of Wide of
Model reinforcement reinforcement  reinforcement

layer layer (Ng) layer (bg)
Unreinforced ---- - -—--
G-)L-Bf Geocell \ Bf
G-'L-YBf Geocell ) YBf
G-'L-YBf Geocell ) YBf
G+G-L-Bf  Geocell+Geogrid ) Bf
G+G- L-YBf Geocell+Geogrid ) YBf
G+G- L-YBf Geocell+Geogrid ) YBf
G-YL-Bf Geocell Y Bf
G-YL-YBf Geocell Y YBf
G-YL-YBf Geocell ¥ YBf
G+G-YL-Bf  Geocell+Geogrid ¥ Bf
G+G-YL-YBf Geocell+Geogrid Y YBf
G+G-YL-YBf Geocell+Geogrid Y YBf
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