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Experimental I nvestigation on the Arching Effect in Granular Materials by Using the
Developed Trapdoor Apparatus

A. Ahmadi S. E. Seyedi Hosseininia

Abstract This paper discusses the arching effect as the formation of a stable arch in granular materials.
For this aim, a developed trapdoor apparatus is designed in order to investigate the arch dimensions in
term of the internal friction angle, average size and base angle of materials. Observations show that for
all tested granular ensembles, width and height of the arch increase with an increase in trapdoor width
and a decrease in base angle. It is also found that the shape of the whole arches is governed by a
parabola. In addition, for both constant values of trapdoor width and base angle, the increase in both the
internal friction angle and density of granular materialsleadsto the increase in arch dimensions.

Keywor ds Arching; Granular Materials; Trapdoor; Base angle; Arch width; Arch height.
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