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Abstract

This research studies the basic geotechnical properties, i.e. density and shear strength, of sand-tyre
crumb mixtures. Silica and river sand were used as the soil sample mixed with tyre crumb at the sizes
of 2 mesh and 20 mesh. A series of direct shear tests were conducted on both sands mixed with tyre
crumb in loose and dense states with the percentages of 5, 15, and 25% by weight. Specific gravity and
dry density of sand-tyre mixtures decrease when the percentage of tyre crumb increases. The results of
direct shear test show that the higher the content of tyre crumbs in the mixture, the larger the reduction
in the shear strength as well as shear strength parameter, i.e. angle of internal friction. The decline of those
parameters is likely to dominate more on the mixtures of dense tyre crumbs and angular-shaped sand, i.e.
river sand, than the loose tyre crumbs and the well round-shaped sand, i.e. Silica sand. The stress-strain
characteristic of all testing for sand-tyre mixtures exhibits the ultimate shear strength behaviour. In case
of very high stress, the ultimate shear strength of sand-tyre samples in a dense state obviously decreases
with an additional amount of tyre crumb. The shear strength of a large-size tire crumb in a loose state
reduces whereas in a dense state increases. The volumetric strain of all sand-tyre mixtures in both states

tends to significantly contract.

Keywords: Tyre Crumb, Shear Strength of Sand, Angle of Internal Friction

Please cite this article as: P. Pongvithayapanu, “Direct Shear behaviour of sand-tyre crumb mixtures,” The Journal of
KMUTNB, vol. 33, no. 1, pp. 140-153, Jan.-Mar. 2023 (in Thai).
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