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Design, preparation and reinforcement performance of new 3D geogrids
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Abstract; Compared with traditional 2D geogrids, 3D geogrids have higher load-bearing capacity
and better force dispersion. However, the problems such as complex preparation process, difficult
transportation and inconvenient construction have restricted 3D geogrids’ development. Based on
these, a kind of new 3D geogrids combining 3D-printed modular auxiliary components and 2D geogrids
was proposed. The reinforcement performance of new 3D geogrids was characterized by pull-out tests.
The results showed that the anti-pull-out capacity of the new 3D geogrids was significantly enhanced
compared to that of the 2D geogrids. And the higher the density of the auxiliary components, the
higher the increase in the pull-out force. The new 3D geogrids not only have the advantages of strong
designability and simple preparation, but also can be modularly assembled, facilitating rapid
construction operations. The research provides a new strategy for the design of 3D geogrids.
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Fig. 1 Installation diagram of new 3D geogrid
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Tab.1 Geometric parameters and mechanical

properties of 2D geogrid
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Fig.2 Geometric model of auxiliary component

R2 HHHNEESY

Tab.2 Structural parameters of auxiliary component
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d,/mm 8
D/mm 25
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Fig.3  Physical photograph of new 3D geogrid
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Tab.3 Basic physical and mechanical parameters of sand
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Fig.4 Pullout testing apparatus
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Fig. 5 Ilustration of placement of auxiliary components in

new 3D geogrid
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Fig. 6 Pull-out force - displacement curves of different geogrids
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Fig.7 Pull-out test of new 3D geogrid
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