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Dilatancy behaviors of rockfill materials considering particle breakage
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Abstract: In order to study the relationship between particle breakage and dilatancy characteristics of rockfill materials under

different porosity and stress conditions, the large-scale triaxial tests are carried out on the rockfill materials of a high rockfill

dam. The results show that the of rockfill materials with different porosities exhibit different degrees of dilatancy under low

confining pressure. As the confining pressure increases, the dilatancy phenomenon of the rockfill materials gradually disappears

and turns into shrinkage. Therefore, the concept of breaking dilatancy ratio is put forward and used to describe the relationship

between particle breakage and dilatancy characteristics. It is found that as the crushing rate of rockfill particles increases, the

breaking dilatancy rate decreases in the form of a power function, and the dilatancy phenomenon gradually disappears. As the

initial porosity of the rockfill materials increases, the failure dilatancy decreases, but the larger the confining pressure, the less

the initial porosity has a smaller effect on the dilatancy characteristics. Based on the above test results, the relationship among

the initial porosity of the rockfill materials, their dilatancy and particle breakage is established to predict the dilatancy of the

rockfill materials under different confining pressures.

Key word: rockfill; triaxial test; phase transformation stress ratio; failure dilatancy ratio
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Fig. 1 Rockfill materials with different particle sizes

IR #9 5 AR R 0F 5T Bt A AT WF ) R oK 2
SRR A, A RV IRRE I B KRN 9300
mm X 700 mm Ci KI5 BRAEIAAE 60 mm), 5 KIS
il [k RT3k 4 MPa, S KBIVIWAZRTIA 40%, ARAZIK
K& 0.1 mL, ARy 0.003 mm.

P AN IR AAFLBR EL K 3 BRI ARvEE L2 1.
1 R R R %R
Table 1 Physical properties of rockfill materials
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Fig. 2 Grain-size distribution curves of design and test
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under different porosities
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Table 2 Values of particle breakage ratio B, under different porosities and confining pressures
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