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Experimental Research on the Working Properties of Reinforced

Gravel Cushion on Soft Soil Foundation

He Jie» Meng Sensong» Rao Qian gen. Wang Yatao, Tang Leihua
( Institute of Geotechnical Engineering> Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract : Studied the load-bearing characteristic of reinforced and non-reinforced gravel cushions on soft soil
through model tests. Analyzed the effects of cushion thickness, reinforced materials, number of reinforcement layers and
location of reinforced-materials on the bearing characteristic of the cushion. The results show that: The reasonable thick-
ness of cushion can effectively reduce the settlement of the foundation and the effect of reinforced gravel cushion is more
obvious, and under the same condition, the effect of geocells is better than that of geogrids. Number of reinforcement layers
and location of reinforced materials have impact on the load-bearing characteristics of the reinforced gravel cushion. The
reinforcement layer number is more and the reinforced effect is better. The effect is best as the reinforced materials is laid at
the bottom of the cushion. Adding cushion can improve the coefficient of subgrade reaction and the effect of geocell
reinforced gravel cushion is best to improve the coefficient.
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Table 1 Physical and mechanical properties of soil
AR, EBE, MR WIR, WHRD) AEEEM, R4
% (kN'm?) % % kPa (°) K/ MPa
18.9 17.4 29.6 47.4 52.1 19.7 1.86
x2 BAENYENZESH
Table 2 Physical and mechanical properties of gravel

%‘.\‘E{ / WA L BUOT SR B, N EE A
(kKN *m™) MPa (°)
20.6 2.66 0.50 0.23 38

R3 TIRMOMEBEHZESH
Table 3 Physical and mechanical properties of geogrid

R R R ) TJL?E?EJ%/ i‘ﬂﬁﬂ%ﬁ!ii/ i %
(N1 (kN"m™") %

Fi/(grm™?) " i "
S VR TR LR L
463 21 X 21 17451832 684 78.2 2.7 2.8
®4 TIRENVMENFSH
Table 4 Physical and mechanical properties of geocell
e N [ UYL DA
SREE /(KN * em™)
WER WER
% o ]
=200 =120

WERN  EEL
P IR PR
RS /MPa (N *em™)

SR A% I o R

mm mm

200 50 =23.0

F5 REGRIETR
Table 5 Model test condition

=100

_ —
Formpe BRE LI L e mwone
5 B Jom 5 B

1 ONS-1 0 ¥ 0
2 10PCL-1 10 ¥ 0
3 20PCL-1 20 ¥ 0

1 PFEHZ T 5 cm

1 BEHJZ T 15 cm

1 BEHZ T 10 cm

1 PFEHZ T 5 cm
F—EHERZT0 15 cm
B )EWHHIZTE 10 cm
F—EHERZT0 15 cm
B )RERJZTR 5 cm
F—EHERZT 10 cm
B )RERJZTR 5 cm

4 10GCL1-1 10  H&
5 20GCL1-1 20  #&#
6 20GCL1-2 20 &Mt
7 20GCL1-3 20 & H

8 20GCL2-1 20  #&# 2
9 20GCL2-2 20 #&#F 2

10 20GCL2-3 20  #&HF 2

11 20CCLI-1 20 a1 )2 10 1R
12 20CCL1-2 20 a1 )2 o) T
13 20CCLI-3 20 #&=% 1 2R TH

50 cm OaE

=

TR

w ()¢S

B #HAKBEERSE

Fig. 1 Schematic diagram of test device
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Fig.2 The P-S curves of foundation with different

gravel cushion thickness
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Fig.3 P-S curves of foundation with gravel cushions of
non-reinforced material and different reinforced materials
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Fig.4 P-S curves of foundation with gravel cushion of

different reinforced material locations
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5 FERBEREMELA R R p-S i 2

Fig. 5 P-S curves of foundation with gravel cushion of

different geogrid layers numbers
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Table 6 The value K of each working condition
Tems  ORRRK e ERRRK
(MPa*m™") (MPa*m™")
ONS-1 39.3 20GCL2-1 51.2
10PCL-1 46.6 20GCL2-2 57.5
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10GCLI1-1 54.3 20CCLI1-1 60.3
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20GCL1-3 52.3
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