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Model test analysis on mechanical behavior of geogrid-
reinforced soil retaining walls with rebar-grid facings

YANG Fanyi, XIAO Shiguo™, WANG Xuewen?, WANG Xulong?

(1a. School of Civil Engineering; 1b. Key Laboratory of High-speed Railway Engineering, Ministry of Education, Southwest
Jiaotong University, Chengdu 610031, P.R. China; 2. Taian Modern Plastics Co., Ltd., Taian 271000, P. R. China)

Abstract: The geogrid-reinforced soil retaining wall with rebar-grid facings is a new type of reinforced soil
structures, whose panel is composed of multi-layer rebar grids. To study its mechanical behavior, laboratory
model tests with geometric similarity ratio 1: 3 and unit weight similarity ratio 1: 1 are conducted based on a
practical embankment example with a height of 6m. Under a series of strip surcharges on the modeled
embankment top, some mechanical responses are observed such as lateral displacement and earth pressure on
the panel, stress on rebar grids, and tensile force on geogrid reinforcements. On this basis, a numerical model is

established based on FLLAC3D. The potential failure mode in the reinforced embankment is accordingly
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analyzed through the strength reduction method. The comparison of mechanical performance as well as
economic and environmental friendliness among various panel structures is comprehensively conducted. The
results show that as the strip surcharge is increasing, panel displacement experiences three stages including
linear elastic, elastoplastic, and plastic deformations, with the maximum displacement of the panel about
0.14% times of the wall height. Distribution of tensile force on each geogrid exhibits a unimodal parabola
pattern. Lateral earth pressure on the panel is of a nonlinear profile with the apex at a depth of 0.4 times of the
wall height under the surface. The stress on vertical and oblique bars in each member of the facings increase
nonlinearly with depth, while the tensile stress on the bottom bar presents a unimodal parabola distribution. The
relationship among the three stress values is the vertical = the oblique > the bottom. The potential slide area in
the embankment covers the strip surcharge width, and the slip surface is non-circular. The new panel structure
is weaker than the traditional integral panel in controlling the filling deformation, however it is better than the
ordinary concrete panels in material cost together with low-carbon and environmental friendliness.

Keywords: geogrid-reinforced retaining wall; rebar-grid facings; mechanical behavior; earth pressure; model
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Fig. 1 Sketch map of a geogrid-reinforced soil retaining

wall with rebar-grid facings
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Fig. 2 Sketch map of cross section of a practical

embankment
3 g SRE

3.1 #E{UtE
Fe T IR TR OO , 3RS R ) % A 5

S5 1 A TR0 A ff B A R 5 g JLART AR AL G
C,=1:3, HEMMELEH C,=1:1,RHFLT(J-
B - []) FEAS 5 49 R G0 AR HE AR LB 8, AT i
At 5 A B AR EE DL 1

F1 B EE A HELLLE
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Fig.3 Diagram of test model and its measuring point layout
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Table 2 Basic parameters of filling in the test
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Fig. 4 Test filling and their particle size distribution curves
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Fig. 6 Monitoring and loading systems in the test
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