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Experimental study on compression and crushing characteristics of
coarse granular materials considering influence of gradations

WEI Hao, SHEN Chaomin, LIU Sihong, YU Jidu
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract; Using the fractal dimension and the gradation width to quantify the gradation, the influence of gradation
on the maximum dry density, the oedometric modulus and the particle breakage is investigated through a series of
oedometric compression tests. The test results show that the maximum dry density of coarse-grained material
increases first and then decreases with the increase of fractal dimension and reaches a maximum value when the
fractal dimension is near 2.2. Meanwhile, the maximum dry density of coarse grain increases with the increase of
gradation width. The oedometric modulus under a low-stress level is influenced similarly by the gradation. Denoting
the transitional stress in double logarithmic coordinates as the crushing strength, the crushing strength of coarse-
grained materials increases with the increase of fractal dimension and gradation width. The greater the crushing
strength, the smaller the breaking rate of particle. The final gradation of coarse aggregate with different initial
gradations converges towards a unique ultimate fractal distribution.

Key words: coarse-grained materials; maximum dry density; compression modulus; fractal dimension; gradation
width; crushing strength
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Table 1 Initial mass contents of particles with different sizes for coarse granular samples
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A5
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Table 3 Particle breakage results of coarse-grained materials after compression tests

I ORL B i %
ARG WWESS D B./% R?
20 ~15 mm 15 ~10 mm 10 ~5 mm 5 ~2mm 2 ~1mm <1 mm
e 1 13.2 26.3 29.1 20.3 2.8 8.3 2.106 41.48 0.9881
REE 2 10. 4 25.7 29. 4 22.2 2.9 9.4 2. 144 38. 88 0.9859
XA 3 12. 4 23.1 28. 4 23.9 3.2 9.0 2. 140 30. 24 0.9862
REE4 9.7 22.0 29.6 25.8 3.4 9.5 2.149 27.48 0.9837
REES 7.4 20.6 28.5 28.6 4.0 10.9 2.199 21.32 0.9807
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