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Morphology characteristics of gravel particle and its relationship with
stacking void ratio

LIU Gang"?, ~ZHAO Ming-zhi', LURui', LUO Qiang?, LU Chao'
(1. School of Civil Engineering, Architecture and Environment, Xihua University, Chengdu, Sichuan 610039, China; 2. Key Laboratory of High-speed Railway
Engineering of Ministry of Education, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: Researches show that the particle morphology has a significant effect on the macro-mechanical properties of gravel
aggregates. Accurately describing the morphological characteristics of particles is the foundation work for studying the
macro-mechanical behaviour of materials from a micro-mesoscopic level. Firstly, the quantitative characterisation parameters of
particle morphology were discussed based on the three-scale morphological characteristics of particle shape, angularity and surface
texture. Then, the distribution rule of these parameters was analysed for different grain groups. Finally, the relationship between the
particle morphology characteristics and the stacking porosity was discussed. The main conclusions are 1) The proposed quantification
parameters with the perimeter as the core characterisation can better reflect and distinguish the particle morphology, as well as its
shape, angularity and surface texture; 2) According to the statistical analysis of 1 000 particle samples in each group, the parameters
describing the particle morphology, shape, angularity and surface texture all conform to a logarithmic normal distribution; 3) The
comprehensive angularity index and surface texture index of particle aggregates present a good mapping relationship with the
stacking porosity in both loose and dense states, and they are the main controlling factors on stacking porosity.

Keywords: gravel; morphology characteristics; shape; angularity; surface texture; porosity
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Table 2 Morphological characteristic frequency density contrast between normal distribution and lognormal distribution

H5E RH R
FE A M AR H B frt M oM
ER x4 ER x4 ER x4 ER x4
2~5 0.951 0.986 0.933 0.961 0.979 0.988 0.968 0.990
5~10 0.955 0.983 0.943 0.968 0.982 0.992 0.964 0.987
10~20 0.957 0.990 0.927 0.953 0.949 0.987 0.982 0.991
20~40 0.960 0.976 0.945 0.967 0.982 0.997 0.978 0.992
HIfH 0.956 0.984 0.937 0.962 0.973 0.991 0.973 0.990
X3 WEFREHE
Table 3 The coefficient of skew
B REPRLALT (¥ fms Z % SK
bR R
10~20 mm 5~10 mm 10~20 mm 20~40 mm
TBEREH 1.92 1.00 0.99 1.12
TEARTEH 0.90 1.38 1.26 1.12
AT 1.30 1.10 0.87 1.17
LU 1.28 1.22 1.95 1.57
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different grain groups
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