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Abstract: FLAC™ was used to establish a numerical model to study the influence of clay reinforced
with geogrid encapsulated in thin layers of sand on the deformation behaviors of reinforced soil retain-
ing wall. The influence of elastic modulus of clay E,, elastic modulus of sand E,, thickness of sand d,
length of reinforcement L, and distance between the load and the panel D on the deformation behav-
iors of sandwich reinforced soil retaining wall were analyzed. The results showed that the deformation
behaviors of sandwich reinforced soil retaining wall were greatly improved. The overhead settlement
of the retaining wall was reduced by 32%, and the horizontal displacement of the panel was reduced
by 44%. The distribution of earth pressure was that the horizontal earth pressure behind the wall in-
creases with the increase of the filling depth. A proper increase in the elastic modulus of clay was bene-
ficial to reduce the differential settlement of the top surface of the retaining wall. There was an opti-

mum elastic modulus of sand to minimize the horizontal displacement of the panel. There was an opti-
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mum sand thickness of the sandwich reinforced earth retaining wall to optimize the deformation behav-

iors of the retaining wall. There was a relatively insignificant influence on retaining wall to increase the

length of reinforcement when L/H=0.7 or to increase the distance between the load and the panel

when D/H>0.3.

Keywords: reinforced retaining wall; strip load; numerical simulation; optimum sand thickness
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Fig.2 FLAC™ mesh generation
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Table 1 Mechanical parameters of materials

R WMERD RS BRI/ PR/ EE/
EA ) #/MPa kPa ) (kgom )

i 50 0.3 22 20 1700
i+ 40 0.3 0 35 1800
L 25 0.3 30 5 1900
WA 23X10°  0.15 — — 2 400

T RS = WA AR A 52 % A
R R, DA AR B Sy SR 5 U
B—DZRE, LES B B R
B W& 4.
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Table 2 Technical parameters of the geogrid
Moo meMERD Ay B hg b mE/
M H/MPa b EH/kPa #M/C) (kgem )
Geogrid 800 0.33 10.3 32 1300

R3 EMEEINSHY

Table 3 Mechanical parameters of interfaces

LN/ VIR, RS/ B/

(A - R
(MPasm ') (MPam ') kPa (*)
-+ 100 1 0 48
B+ 88 0.8 25 33
[ TN 1000 40 45.7 57

x4 EMERTHEE
Table 4 Change of influencing factors
e AR (E
B A i E)/MPa 15.20.25.30.35
WL R R E,/MPa 30.35.40.45.50

WLJERE d/cm 0.2.4.6.8.10.12.14
A4 K B (L/H) 0.5.0.7.0.9.1.1.1.3
far 28 8 i M S (D/ H) 0.1.0.2.0.3.0.4.0.6
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Fig.3 Comparison between numerical and experimental re-

sults of pressure-settlement curves
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under various elastic modulus of clay
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Fig.5 Horizontal displacement curves of the panel under vari-

ous elastic modulus of clay
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Fig.6 Settlement curves of top surface of the retaining wall

under various elastic modulus of sand
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under various thickness of sand
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