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Mechanical Evaluation of Compacted Granular Materials
Considering Particle Size Distribution
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Abstract

Generally, conventional transport infrastructures consist of compacted granular materials. Their stiffness and response
greatly depend on the particle sizes and distributions, and application of loading on the surface over a foundation may
induce deformation in both the surface and the underlying foundations. Therefore, a better understanding of the
deformation characteristics on granular materials and the prediction are needed. For this reason, an attempt to evaluate
and predict deformation of coarse materials based on the discrete element method is presented in this paper. An algorithm
for particle distribution curve analysis was formulated and incorporated into the discrete element program. The results
show that the discrete element model with particle distribution curve is suitable for estimating stress deformation in
a pre-peak response. Unlike conventional uniform or random particle distribution, the response can be obtained by the

use of the proper model and approach.
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Table 2. Parameters of soil
Uniform size distribution Grain size distribution Random distiribution
Density (kg/m?®) 2650 2650 2650
Normal stiffness (NV/m) 1.2%x108 1.2%x108 1.2%x108
Shear stiffness (N/m) 1.2x108 1.2x108 1.2x108
Normal/shear stiffness ratio 1 1 1
Friction coefficient 1.1 1.1 1.1
Particle size (mm) 0.85 Table 1 0.25~2
Initial porosity 0.12 0.12 0.12
Ball number 7753 13717 4426
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(@) Uniform distribution

(b) Grain-size distribution
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Fig. 5. Stress distribution of the initial conditions
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