Research on the influence of uneven surface of geogrid on the friction characteristics of
geogrid-aeolian sand interface

Abstract: Domestic and foreign regulations require that the pull-out test of geogrids should first level the
laying surface before laying geogrids. However, it is difficult to ensure that the laying surface of geogrids is
completely flat during actual on-site construction. In order to consider the influence of unevenness of geogrid
paving surface on the macroscopic and microscopic characteristics of geogrid-aeolian sand interface, the
sand filling method was first used to quantify the unevenness of the paving surface. Based on the single rib
tensile test, suspension test, and pull-out test of geogrid reinforced aeolian sand, a three-dimensional
discrete element model of aeolian sand geogrid pull-out test was constructed, Analyzed the macro and
micro interface characteristics such as ultimate tensile resistance, geogrid strain, interface strength
parameters, contact force chain network, aeolian sand displacement field, shear band, etc. under two
working conditions of even and uneven geogrid paving surface. The research results indicate that compared
with the condition of even pavement, the extreme tensile resistance and peak strain of the front and middle
sections of the geogrid are smaller in the condition of uneven pavement, and the peak strain of the tail
section of the geogrid is larger. When the paving surface is uneven, the reinforcement performance of the
geogrid consists of horizontal reinforcement effect and vertical mesh effect. Under the influence of mesh
effect, the aeolian sand particles near the geogrid become looser, indirectly weakening the horizontal
reinforcement effect. The unevenness of the paving surface reduces the friction angle between the
reinforcement and soil interface by 2°-3°, while the change in apparent cohesion is minimal. The
unevenness of the paving surface reduces the average maximum horizontal displacement of aeolian sand,
weakens the interlocking performance of the geogrid, but has a relatively small impact on the thickness of
the shear band. The research results reveal the influence of unevenness in the laying surface of geogrids
on the friction characteristics of the reinforcement soil interface, which can provide reference for
standardizing the requirements of geogrid laying.
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