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Tab. 1 Quantitative parameters of particle shape

BRIEAR 5Bk Y i JEARFR B SRR PR EREE
B A 0.87 1.29 1.08 0.53 0.95
iR 0.81 1.57 1.19 0.36 0.93
Rk 0.74 1.95 1.35 0.28 0.90
[ ER A 1.00 1.00 1.00 1.00 1.00
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Fig. 2 Comparison of normalized residual strain curves between artificial and natural rockfill under 100 kPa
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Fig. 3  Effect of particle shape on volumetric residual strain under different confining pressures
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Tab.2 Volumetric residual strain after 50 vibrations for different particle shapes
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Effect of particle shape on the dynamic deformation characteristics of artificially

simulated rockfill material

YANG Gui"?, LIU Yu"?, TANG Chenjing"?

(1. Key Laboratory for Geomechanics and Embankment Engineering of Education Ministry, Hohai University, Nanjing 210098,
China; 2. Engineering Safety and Disaster Prevention Institute, Hohai University, Nanjing 210098, China)

Abstract: Rockfill material, as the primary construction material for earth-rock dams, exhibits dynamic deformation
characteristics under seismic action that are influenced by particle shape, gradation, and relative density. Current
research on the effect of particle shape on the mechanical properties of rockfill mainly focuses on static characteristics,
with relatively limited studies on dynamic properties. Artificially simulated rockfill materials of various shapes were
prepared using a cement paste casting method, followed by cyclic triaxial tests. The study investigated the effect of
particle shape on dynamic residual strain and particle breakage. The results indicate that the artificially simulated
rockfill material prepared by this method can approximate the dynamic deformation characteristics of natural rockfill.
Under low confining pressure, residual volumetric strain decreases as the shape coefficient increases, whereas under
high confining pressure, the opposite trend is observed. Axial residual strain first increases and then decreases with an
increase in shape coefficient. Under identical stress conditions, a smaller shape coefficient corresponds to a lower
particle breakage rate. Additionally, the study established a relationship between particle breakage rate, shape

coefficient, and confining pressure.

Key words: particle shape; residual deformation; particle breakage; artificially simulated rockfill material; shape
coefficient
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