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Effects of surface roughness of particles on small-strain dynamic properties of
granular materials
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Abstract: The small-strain shear modulus and damping ratio are the important dynamic properties of granular soils, which are
influenced by the packing density and stress states of the soil element as well as the particle characteristics including gradation,
shape of particles, etc. As one of the important particle characteristics, however, the surface roughness of particles is often
ignored by the previous investigations regarding the small-strain dynamic properties of granular soils. In this study, the
small-strain dynamic properties of specimens of glass beads with different surface roughnesses are measured using the energy
injecting virtual mass resonant column system. The surface roughness of the glass beads is quantified with the assistance of the
three-dimensional interference microscope. The experimental results show that the small-strain shear modulus decreases with
the increasing surface roughness of particles, while there is no obvious effects of surface roughness on the small-strain damping
ratio. Clearly, the effects of surface roughness on the small-strain dynamic properties cannot be ignored particularly when other
influencing factors, such as particle shape and gradation, are similar.
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Fig. 2 Surface textures of three types of glass beads
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Fig. 3 Measured S for three types of glass beads
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Fig. 5 Effects of void ratio and effective stress on Gmax
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Table 3 Fitting parameters of Dmin

UKL 1] Di K R
GB-2-A 0.0062 0.451 0.846
GB-2-B 0.0069 0.580 0.910
GB-2-C 0.0060 0.281 0.867
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Fig. 11 Effects of surface roughness on Dmin of granular materials
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Table 4 Information of granular materials [ 16-1°)

e Sq/nm OR (C, dso/mm
Leighton Buzzard #» 300 087 145 0.84
Hostun #b 1972 0.84 148 034
FiHn 1847 0.85 139 0216
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1 mm B 170 0.955 1.06 1
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Fig. 14 Gmax of natural sand particles and glass beads
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