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Interface characteristics of geogrid and gravelly soil by pullout tests
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Abstract: In the field of roadbed engineering, the reinforced gravelly soil filling materials subjected to long-term upper loads
are prone to phenomena such as intrusion of fine particles, leading to the deterioration of the mechanical properties at the
reinforcement-soil interface. The pullout tests on the geogrid and gravelly soil with different contents of high plastic fine
particles are conducted based on the factors such as pull-out rate relative compactness and normal stress. The influence rules of
multi-factor coupling on the strength characteristics and volume change characteristics of the reinforced soil interface are
discussed. The research findings indicate that under different pulling rates, the increase in fine particle content causes the
pullout resistance curve to transition from hardening to softening, with the interfacial shear shrinkage gradually increasing. The
particle contact state within the specimen at medium compaction is uneven, and the pull-out resistance curve shows a stepwise
decline at content of fine particles the of 0%. The shear shrinkage is significant at low compaction density and high content of
fines particles. When the normal stress is the same, an increase in the content of fine particles leads to a reduction in the peak
pull-out resistance and displacement, constraining dilatancy. The comprehensive friction factor ratio is in a power function
relationship with the normal stress and content of fine particles. The content of fine particles of 10% is the limit one of gravelly
soil, and the pullout interface strength and deformation characteristics between geogrid and gravel soil change from dilatancy to

shear shrinkage, and the interface strength decreases gradually.
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Table 1 Physical property indices of fine-grained soil

AR & AT WM, ¥BIR, I EAKER
I G J¥/(g-cm3) % % %
2.65 1.595 66.0 37.4 27.3
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Fig. 2 Grain-size distribution curves
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Table 2 Physical indices of geogrid

SR A £L
R PR S A )]
= Tk SR/ RY/
) /% JF/mm
= (KN'm'") (mm X

Wrm B A BRI AR BOR mm)
TGSG3030 35.78 33.51 100 87 45 53 30X30

* 3 NEMHE EXFFRECE MR

Table 3 Compositions of samples with different contents of fine

particles
MR E%  di/mm  dso/mm  dgo/mm Cu Ce
0 0.750 2.300 3.30 5.20 1.81
10 0.075 1.750 2.90 48.00 11.34
20 0.027 0.860 2.55 118.52 8.56
30 0.019 0.075 2.20 147.37 0.11
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Table 4 Test schemes
AR AR RIOER R E S
% kPa (mm-min ") D
0, 10, 20, 30 40, 60, 80 1 0.7
0, 10, 20, 30 60 1, 2, 4, 8 0.7
0, 10, 20, 30 60 1 0.2, 045, 0.7
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Fig. 3 Pullout resistance-displacement curves with different
contents of fine particle
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Fig. 4 Peak pulling resistances at different pulling rates
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Fig. 5 Vertical displacement-pullout displacement curves with
different contents of fine particles
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Fig. 7 Pullout resistance-displacement curves with different
contents of fine particles
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Fig. 8 Peak pullout resistances under different relative densities
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different contents of fine particles
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Table 5 Fitting parameters and correlation coefficients under

different contents of fine particles
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