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Particle breakage rules of rockfill materials
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Abstract: The particle breakage phenomenon of coarse-grained soils during shearing has been widely known, and a lot of
researches have been performed in the fields of experiments and theories. A series of drained shear tests on rockfill materials
with different gradations and densities under different confining pressures are carried out by using large-scale triaxial apparatus,
and the particles of rockfill samples before and after tests are analyzed to discuss the particle breakage rules of rockfill materials
as well as their influencing factors. The test results indicate that the density has small influence on the particle breakage, while
the gradation and confining pressure have great influence on the particle breakage. The larger the confining pressure, the
severer the particle breakage. A comparison of grain-size distribution curves of rockfill specimens before and after tests shows
that the particle breakage mainly occurs within the range of particles with grain size larger than 20 mm, and the variation
amplitude of grain size has a decreasing tendency with the decrease of the grain size. Based on the fractal theory, an expression
of relationship between the fractal dimension of particle breakage and the confining pressure and particle gradation is proposed

so as to provide a basis for further researches on strength, deformation and dilatancy of rockfill materials.
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Fig. 2 Distribution curves of particles of various grading samples
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Table 1 Parameters of various grading samples

B dpe R AWAFR srmdesyg PRAEEOH

¥t mm o c, Mc, D, KRREE
I 1 60 1.18 6.00 2.082 0.99
I 2 60 1.64 10.55 2.285 0.99
I 3 60 2.17 17.23 2.425 0.99
R 4 60 1.70 18.77 2.531 0.98
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Fig. 3 Distribution curves of particles of various grading samples
before and after tests
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Table 2 Fractal dimensions before and after tests (D,=0.75)
UV 2 W T 4E %L D
Rk Dy 300kPa 600kPa 1000 kPa 1500 kPa
ZEC1 2082 2209 2245 2.297 2.345
HE2  2.285 2.351 2.385 2.423 2.453
KM 3 2.425 2.472 2.494 2.521 2.543
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Table 3 Fractal dimensions before and after tests (Gradation 1)
MM 4T WS TR D
FE Dy 300kPa 600 kPa 1000 kPa 1500 kPa
0.60 2.082 2.183 2.226 2.282 2.329

0.75 2.082 2.209 2.245 2.297 2.345
0.90 2.082 2.218 2.228 2.302 2.357
1.00 2.082 2.204 2.280 2.316 2.367
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Fig. 4 Distribution curves of particles of grading sample No. 1
before and after tests
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