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Abstract: The geocell-reinforced structures (GRS) are widely adopted in transportation infrastructure such as highways and
railways due to their good seismic performance, simple construction and low cost. At present, in GRS study, only the tensile
strength of geocells is considered, the effects of geocell size of geometry are not considered, so the selection of geocells mainly
depends on engineering experience. The effects of geocell strip height, junction spacing and normal stress on the shear
mechanical characteristics of geocell-reinforced gravel sand are studied by conducting a series of laboratory direct shear tests
on five types of geocells. The reinforcement effects of different normal stresses and geocell sizes are evaluated by introducing
the reinforced strength coefficient. Finally, the influences of geocell size on shear strength parameters are analyzed. It is
determined that the geocell with different sizes can effectively improve the shear strength of reinforced structures, and the shear
strength increases with the increase of strip height and the decrease of junction spacing. Meanwhile, the contribution of the strip
height to the shear strength is about 1.8 times that of the junction spacing. The shear strength of geocell reinforced gravel sand
increases with the increase of normal stress, but its reinforced strength coefficient decreases with the increase of normal stress.

Under 50 kPa, the increase of strip height to the reinforced
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than 3.80%. The geocell reinforcement can significantly WRSHHEA: 2021 - 06 - 22
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strength coefficient is more than 12.57%, while the increase of

junction spacing to the reinforced strength coefficient is less
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improve the cohesion of infill materials, especially the strip height, with an increase of about 25%, the increase of internal

friction angle is relatively small, and the maximum increment is 5.11°. The test results can provide an experimental basis for the

application of geocells in practical engineering and theoretical researches.

Key words: geocell; direct shear test; shear mechanical behavior; reinforced strength coefficient; strip height
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Fig. 1 Schematic diagram of geocell reinforcement!!’
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Fig. 2 Direct shear test apparatus and schematic diagram of

principle
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Fig. 3 Grain-size distribution curves of particles
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Fig. 4 Curve of compaction tests
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Table 1 Technical parameters of geocells used in tests
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5 LR T (2 A T8 Rl A DR 3500) 056 4
(PR, BRIGI%E I  TA% 2 257 M T (high-density
polyethylene, HDPE) . J& (1.3 mm)  HithiswfE (20
kN/m) ¥AH ], [RS4SRl )y A R AL
1.4 REWHRE

ZEE| E LN BRI 2 AR E o Bk A
H PRI Rk, A+ TR = B U
AT, AN bR BRI AT BE B 1R, R
OO RIS AR KT 77, IR AR P TE L T
. JCIERL, RIS ANt 1) s SR 7T P IR IE A 2
IF1) 14 BE B BE A5 00 SR S5 T AR 9 16 P 1 5 AR [ 0
R IR 1 TA% S AE 4 RO [EE RN ) R AT B BT REE
BTG R A AR s 1) AT )R B RS H BT )
ARSI 5 B WA R, AR YE ASTM D5321
—14 R, AHFFEIEH 1.0 mm/min BT YIER
BB T Z R 2 R, W RERILE s.



1056 Pl

2022 4E

®2 AMRARBRGER
Table 2 Experimental programs used in this study
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Fig. 5 Schematic representation of direct shear tests on

geocell-reinforced gravel sand
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Fig. 7 Plot of shear resistance versus shear displacement between
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Fig. 9 Reinforcement effects of geocell in direct shear tests
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Table 3 Comparison of shear strength indexes of gravel sand and

gravel sand reinforced by geocells with different sizes
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Fig. 14 Relationship between geocell sizes and shear strength
indexes
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