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Research on Contact Characteristics of Coarse Aggregates Particles
within Meso-scale by CT Images
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ZHANG Shun-xian', WANG Hui'
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Abstract: The industrial CT was used for getting the cross-section images of asphalt mixture. Based on
digital image processing methods, the coarse aggregates were extracted from the images, and the adhesion
problem of coarse aggregates particles was resolved successfully. The judgment criterion of contact be-
tween particles was established, and a 5 pixel X 5 pixel size window was designed for contact searching
along the particle boundary. After total 640 images were searched by these procedures, the data were ana-
lyzed qualitatively, and a contact degree indicator(C) was tried to establish. Four different probability den-
sity distribution functions were used to fit C data, and the validity of fit was tested by Kolmogorov-
Smirnov and Chi-square methods. Finally, the lognormal distribution was determined for describing the
contact characteristics of coarse aggregates particles.
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Fig.1 CT scan cross-section image
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Fig.5 Cross-section effective contact points statistic chart
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Fig. 6 Cross-section particles number statistic chart
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Table 1

Parameters estimation and Kolmogorov-Smirnov test and Chi-square test results

Probability density Parameter estimating

Kolmogorov-Smirnov test

Chi-square test

Variable distribution value
function b ¢ h P Statistic value h P Statistic value
Lognormal distribution 1. 343 0. 357 0 0.177 2 0.043 2 0 0.2916 47,581
Weibull distribution 4. 586 2.863 1 0. 000 0 0.102 4 1 0.000 0 149.162
¢ Gamma distribution 7.984 0.512 1 0.0057 0.067 4 1 0.044 9 65.786
Normal distribution 4. 084 1. 501 1 0.000 0 0.1137 1 0. 000 0 160. 193

Note:h is 0 means passing the corresponding hypothesis testing; A is 1 means not passing corresponding hypothesis testing; The significance level

is 0. 05 all.
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Preparation and Properties of Radiation Shielding Functional
Aggregate Based on Sludge

DING Qing-jun', YANG Kun', HUANG Xiu-lin*, SUN Hua',

(1. College of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China;

HU Shu-guang'

2. College of Materials Science and Engineering, Hubei University, Wuhan 430062, China)

Abstract: Considering that heavy metal elements possess the characteristic of high-energy radiation shiel-
ding, chemical sludge containing 10% (by mass) barium was used as raw material. Meanwhile, kaolin and
analytically pure chemicals were supplemented as correction materials. Through optimization design of the
mix proportion of raw material, the functional aggregate with low heavy metal release rate and excellent
performance of radiation shielding was prepared in proper calcination system. The results show that, the
functional aggregate bulk density reaches 2. 95X 10° kg/m*, water absorption is as low as 1. 57% ., com-
pressive strength is as high as 82 MPa, barium ion leaching rate is 1 mg/L, and the linear attenuation coef-
ficient is as low as 0. 243 9 cm™'. Therefore, the functional aggregate is expected to be able to replace bar-
ite ore in the radiation shielding concrete.

Key words:sludge; functional aggregate; physical property; radiation shielding capacity
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