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Laboratory triaxial tests on the particle size effects of granular materials with
different particle shapes and moisture conditions
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Abstract: Laboratory consolidated drained triaxial compression tests were performed on quartz sand and glass
beads with different groups of sizes and two moisture conditions (i.e., dry and fully saturated). The particle size
effects, along with the consideration of particle shape and moisture conditions in particular, on the mechanical
behavior of granular materials were investigated, in terms of bulk density, stress-strain relations, and strength
parameters. Results indicate that by using the same procedures to make specimens, particle size exhibits
negligible impact on the bulk porosity. The strain-strain curves of the fully saturated specimens of difference
particle sizes exhibit less variations than those of the dry specimens, indicating that moisture would mitigate the
particle size effects. The bulk cohesion of granular materials increases slightly with the increasing particle size,
and this phenomenon is more notable for materials of irregularly-shaped particles and under dry condition. The
bulk friction angle of irregularly-shaped granular materials decreases slightly with the increasing particle size,
which is practically notable for small-particle-size samples; the particle size effects on the materials of round
particles are minimal.
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Fig.1 Quartz sand and glass beads with four groups of sizes
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Table1 Particle sizes of the quartz sand and

glass beads mm
G S-1 S-2 s-3 S-4
£ b 0.5~1.0 1.0~20  2.0~3.0 3.0~4.0
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Fig. 5 Shear strength of quartz sands and glass beads under dry and fully saturated conditions
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