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Abstract: Accurate prediction of the evolution law of particle breakage during loading process is of great significance to
building the constitutive model for coarse-grained soil. The reasonable definition and accurate calculation of particle breakage
indices are the guarantee to exactly study the evolution law of particle breakage during loading process. The fractal breakage
index of Einav is introduced and considered as the most suitable one to compare and evaluate the breakage degree of
coarse-grained soil among breakage indices. It is realized to accurately calculate the fractal breakage index by replacing fractal
gradation equation with the gradation equation for continuous gradation soil. On this basis, the evolution law of particle
breakage of coarse-grained soil is studied by selecting the experimental data in the existing literatures. A mathematical model is

established to describe the relationship among particle breakage indices, shear strain and average normal stress during triaxial
shearing, and the applicability of this model is validated.
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Table 1 Test data of particle breakage during triaxial shearing

FlE/kPa  BINA g /%  SFHIER ) p/kPa Be/%
0 0 0 0
500 1.87 1242 8.7
500 4.56 1422 11.1
500 8.44 1494 15.0
500 12.49 1469 15.3
500 16.01 1420 14.0
1000 1.75 2046 9.9
1000 4.60 2343 13.9
1000 7.20 2552 18.2
1000 10.66 2534 15.1
1000 15.19 2621 23.4
1500 1.90 2760 11.2
1500 7.34 3504 21.9
1500 9.31 3596 222
1500 12.47 3543 25.6
1500 14.35 3602 27.6
2000 1.85 3336 10.9
2000 4.55 4064 17.7
2000 7.26 4484 22.0
2000 10.75 4653 26.7
2000 13.76 4619 29.8
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Table 2 Test data of particle breakage of coarse-grained soil B

HlE/KkPa BIRA g /%  FIYIERN I p/kPa Be/%
0 0 0 0
200 4.41 570 10.6
200 9.95 580 14.4
200 13.40 560 15.6
500 3.37 1140 11.6
500 7.53 1300 18.7
500 14.30 1320 23.1
1000 2.60 1800 12.2
1000 8.56 2370 26.0
1000 15.20 2480 32.1
1500 1.63 2160 13.2
1500 5.34 3010 30.2
1500 16.30 3570 41.4
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