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Abstract: The pullout tests on geogrids have been regarded as the most direct way to investigate the geogrid-soil interaction. In
the pullout tests on geogrids, either a rigid or a flexible top boundary is commonly used for applying the vertical loads. In order
to investigates the influence of rigid and flexible top boundaries on pullout test results, discrete element modeling is carried out
to deeply analyze the mechanical response of geogrids and soils under rigid and flexible top boundary conditions from the
mesoscopic scale. The results show that the rigid and flexible top boundaries have almost no effects on the pullout test results
when the pullout displacement is small. With the increasing pullout displacement, the influences of the top boundaries on the
pullout test results become obvious. The maximum pullout resistance under the rigid top boundary conditions is slightly larger
than that under flexible ones. Moreover, the influences of the top boundaries on the pullout test results can be visualized by the
tensile force distribution of geogrids, the contact force distribution of soil particles in the specimens, the rotations of soil
particles and the vertical displacement distribution of top loading particles. The investigation results in this study may provide
scientific references for regulating the pullout test methods for geogrids.
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Table 1 Related parameters of soils

piEvaRE ERE MXESE PEE FKE
/mm dsy/mm D, pd/(g'cm%) w/%

2-8 4.5 0.85 1.56 0

2 BETBERY

JE YR BT AR LE B AT SR, (HRHA
TR AR A PR BN ] A RS TR A
FARFMREAEEE . Mk, A7 A PFC™ 347 B
HCCHUE AL

78+ TR M S (O BE AU, O B A
MR AN B 5 = R BAR R — 2, BN 435
mm, N 200 mm. LR ETEREER, R
LR AR AR s TR IR FH R4 B0RE, 0K 1)
K3 BOAAEASRY , DARAE A TS M ) AR St iy



EORE ] FEA, S5 NIRRT 5T 5 iR A A BT 7 969
FE 12
- e
£
£
IERLA: 8
%
i ij b=8 mm 5 &
3 [ o e e e e e s [ s s e s s s | | I
& T T L ] [ele
gl & S 1 ele
g i:::::::::::::: F,u
LT ______________ooj<}+
= S W ette
N | O O O =
S T e e e N B
3[R I -2 EVE 7 N
Fig. 1 Sketch of pullout test apparatus for geogrids!”’
R2 ETHEMEXESH
Table 2 Related parameters of geogrids
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Table 3 Mesoscopic parameters of DEM investigations
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