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Triaxial tests on particle breakage strain of artificial rockfill materials

KONG De-zhi, ZHANG Bing-yin, SUN Xun

(State Key Laboratory of Hydroscience and Engineering, Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)
Abstract: Particle breakage of rockfill materials is serious under high pressure, and its influence on deformation of rockfill
cannot be ignored. A method is presented to make artificial rockfill materials with ellipse-shaped particles, which are moulded
in various sizes and strengths with cement pastes. Based on a series of triaxial tests, the behaviour of stress-strain and breakage
volumetric strain of artificial rockfill materials is analyzed. The test results show that the relative breakage is correlative to the
particle strength and confining pressure. The stress-strain behaviour of rockfill is seriously influenced by the particle breakage.

The breakage volumetric strain of rockfill is positive and increases with the increase of axial strain in a trend of hyperbolic

curve. The relationship between the breakage volumetric strain and the relative breakage can be fitted by a power function.

Key words: artificial rockfill material; particle breakage; breakage volumetric strain; dilatancy
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Table 1 Preparation schemes of artificial materials
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Table 2 Relative breakage in full tests P %

oy/kPa 50 100 150 200 400 800 1200
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JES  0.140 0467 0924 0.809 2.893 3.604 4.857
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Table 3 Relative breakage in process test WA %

&% 0 2 4 8 12 15

;=400 kPa 0 0.173 0477 1267 1.997 2.639

0;=1200 kPa 0 0.531 0.720 2.704 3.825 4.296
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Fig. 7 Relationship between o3, and particle strength
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