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Three-dimensional shape of rockfill material and its influence on
particle breakage
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Abstract: Due to the large size of rockfill, it must be scaled by a certain percentage so that it can be used to carry out laboratorial
triaxial test. However, the particle shape of rockfill may be different before and after scaling. Therefore, it is important to evaluate the
effect of particle shape on the deformation behavior of rockfill material. In this study, a high-precision 3D laser scanning technology
was introduced to analyze the spatial shape of the rockfill particles with the sizes of 2.5-5 mm, 5-10 mm, 10-20 mm and 20-40 mm of
Zipingpu concrete face rockfill dam. Further, triaxial tests were carried out to determine the correlation between particle shape index
and particle breakage. The results show that there exists an approximate semi-logarithmic linear relationship between the particle
breakage and the particle sphericity for Zipingpu rockfill. With the increase of confining pressure, the effect of particle shape on
particle breakage decreases and the effect of particle strength on particle breakage increases. The particle strength of Zipingpu rockfill
gradually decreases with the increase of the particle size, but the particle breakage decreases with the increase of the particle size,
which may be due to that the particle shape of Zipingpu rockfill become more and more irregular with the decrease of particle size.
Therefore, the impact of the particle shape on the particle breakage should be paid enough attention before and after scaling.
Keywords: rockfill materials; particle shape; 3D laser scanning technology; shape index; particle breakage
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Fig.1 3D particle shape of rockfill materials obtained by
three-dimensional laser scanning equipment
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Table 1 Statistics of particle shape parameters

"LQ g}ELIE
HiH, - o
/mm Bk T BUME bRl
HEfHIRR 6.451 3.236 1.758 0.981
i P 0.856 0.545 0.227 0.155
2.5~5
BREE 0.739 0.589 0.439 0.072
FARIF  0.676 0.426 0.188 0.116
A2 5.047 2.880 1.478 0.821
i P 0.924 0.568 0.248 0.168
5~10
BREE 0.824 0.626 0.447 0.074
JEIREF  0.745 0.459 0.240 0.124
JEAf 6.678 2.716 1.557 0.991
i P 0.942 0.580 0.222 0.167
10~20
BREE 0.823 0.655 0.466 0.086
EIREF  0.746 0.485 0.182 0.133
FEffZR 4.400 2.261 1.409 0.676
20~40 i PP 0.955 0.629 0.291 0.145
BREE 0.866 0.708 0.504 0.089
JARRT 0.747 0.545 0.257 0.120
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Fig.2 Frequency curves of the sphericity index of
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Fig.3 Frequency curves of the shape factor index of

Zipingpu rockfill materials
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Relationships between particle strength and initial
particle size of rockfill materials
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Table 2 Parameter statistics for IgBr-yo linear equation
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