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Experimental Study on Influencing Factors of Particle Breakage of
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Abstract: In order to study the influencing factors of shear fracture of interface between coarse sand and
structure under high stress, the direct shear test on the interface is carried out by using direct shear tester
modified from RMT - 150B testing system. The direct shear test result higher of the interface between the
coarse sand with water contents of 0% , 8% , 16% , 24% and the concrete base with 4 roughnesses and
strengths under higher normal stresses are analysed. The result shows that (1) as the base hardness
increases, the relation curve of base hardness and relative breakage rate tends to decrease, the relative
breakage is reduced; (2) the relative breakage rate increases as the water content goes up, while breakage
quantity decreases as the roughness increases; (3) the normal stress has a significant effect on the particle
breakage,, and the increase rate of the relative breakage rate also shows a tendency to increase as the normal

stress increases. Keeping the water content constant, the normal stress and the particle fracture curve are
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regular; (4) keeping the hardness of the base and the roughness of the contact surface constant, the

relationship between the normal stress and the particle breakage is relatively discrete, and the overall particle

breakage increases with the increase of the normal stress. The variance analysis shows that (1) the roughness

of the contact surface significantly influences the shear breaking of the coarse sand-concrete structure contact

surface; (2) normal stress, base hardness and water content all present significant influence on the shearing

grain breakage of the structure contact surface, and the order of significance is: moisture content of sand,

base hardness, normal stress, and roughness of the contact surface. According to the influence of the normal

stress obtained by different experiments on the relative breakage rate of the particles, it is concluded that from

zero normal stress, the relative breakage rate increases with the increase of normal stress, while it decreases

with the increase of normal stress when the shear stress reaches the shear strength of particles in the

concentrated section.
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Fig. 1 Direct shear apparatus under high stress
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Tab.1 Rebound value of concrete base
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Tab.2 Characteristic particle size and characteristic
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Fig. 4 Particle gradation curve
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Tab. 4 Relative breakage rate of contact surface

- EEN FEX e
A B c D R Br/ %
1 Al Bl c1 DI 0.080 6
2 Al B2 2 D2 0.083 6
3 Al B3 c3 D3 0.099 6
4 Al B4 c4 D4 0. 083 2
5 A2 Bl (%) D3 0.104 8
6 A2 B2 c1 D4 0.092 3
7 A2 B3 c4 DI 0.081 6
8 A2 B4 c3 §2) 0.090 8
9 A3 BI c3 D4 0.099 1
10 A3 B2 c4 D3 0.116 8
11 A3 B3 Cl D2 0.102 6
12 A3 B4 2 Dl 0.103 6
13 A4 BI c4 D2 0.123 3
14 A4 B2 c3 Dl 0.118 9
15 A4 B3 2 D4 0.113 9
16 A4 B4 c1 D3 0.132 1
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Tab.5 Analysis of variance of significance of influencing

factors on particle breakage rate in contact surface
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c 0.096 1 3 0.03203  8.7963  xx
D 0.1112 3 0.0370  10.178 5o
e 0.0437 12 0.014 56
BT 0.3985 24 0.001 62
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Fig. 8 Relation between relative breaking rate of

contact surface and normal stress in Ref. [7]
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contact surface and normal stress in Ref. [11]
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