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Experimental study on interface properties between geogrids
and sand and reinforcement displacement distribution of
reinforced soil structures based on pullout tests

XIAO Chengzhi', LU Yao', ZHENG Hong?, WANG Qingzhou’

(1. School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, P. R. China;
2.Bostd Geosynthetics Qingdao Co., Ltd., Qingdao 266111, Shandong, P. R. China)

Abstract: Based on pullout tests, the effect of normal stress, compaction degree as well as water content of
backfills on interaction mechanism of reinforcement-soil interface and reinforcement displacement were
investigated and the evolving pattem of reinforcement displacement was analyzed. The results showed that
geogrid displacements along the full-length obviously lagged behind the displacement at loading end, and with
increase of distance away from loading end, the geogrids displacements tended to decrease nonlinearly. An
increase in normal stress, compaction degree or water content caused to the decrease in geogrid displacement for

the identical pullout force and the same measured points. Moreover, the farther the location of measured points
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is, the weaker the effect of above-mentioned factors on geogrids displacements. During the pullout tests, the
main failure modes included the geogrid pulled out fully and breakup failure of geogrid, and the peak pullout
forces were approximately linear with the displacement at loading end. The peak pullout forces were closely
related with the normal stress, compaction degree, water content or pullout rate. To increase compaction
degree or water content of backfills, which caused to enhance interface interaction of reinforcement and soil,
contributed somewhat the increase of friction angle of reinforcement-soil interface made the apparent cohesion of
interface to increase remarkably, and the apparent cohesion of reinforcement-soil interface reached the greater
value when the water content of backfills equals to the optimum water content. The test results showed that it is
necessary to strictly control the water content of the backfill soil, and allowing the reinforced structure to deform

properly is conducive to playing the role of reinforcement.

Keywords: geogrids; displacement distribution; reinforcement-soil interface ; pullout test; pullout force
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Fig. 1 Schematic diagram of apparatus for test
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Fig. 2 Tensile force-strain relation curve of the geogrid
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Fig.3 Grain size distribution of sand for pullout test
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Table 1 Test plan of pullout test for interface between

reinforcement and sand
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Fig.4 Layout of measuring points
2 FHMEHIRESERSH

2.1 GREEEX A GRS 5 0 R LR R M R R

eI+ R 52 B K=90% | ffi M FL 4K 3 R o=
0.5 mm/min AP £ 5% K R w=0% (+8), 2 ¥ A
[F) B 10 IE 2 A3 o, B 3 A R A T 55000 28 i 3 A% il £k
A AR P 5 Bz o fl 18T 5Ca) AT, AR LK)
U B B, 48 v 057 B 4 i 25 17 44 T K8 0 T 3, >4
B IE N T 0, BN, W 6,=5,10 .15 kPa i, $ii $k
T3 AR B 0 AF, B 45 0 W Rt/ O e 2 3k 3

40r = —g=5kPa - - -g,=10kPa
35[ = 7'0,=15kPa == -=g =25kPa
------- 5,250 kPa ==+ g, =70 kPa

~ 30 .

0 s w0 s a0 3w s
IS /mm
(a) LIy -In 40w 2 %

e

l;) 2‘0 3‘0 4‘0 5‘0 6‘0 7‘0 8‘0
SHIEN Jo, /kPa
(b) PLIK 7 0 AE - 10 1E 1

5 REENAXMNA-TRZHSENIN

Fig.5 The effect of normal stress on the pullout
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Fig. 6 Relationship of displacement at loading end with the displacement of different measuring points
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