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Calculation Method of Fly Ash Permeability

Based on Image Recognition
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(College of Civil Engineering, Hunan University , Changsha 410082, China )

Abstract: In order to improve the accuracy of fly ash permeability calculation, firstly,the diameter and number
of pores and particles in fly ash specimens are obtained by using microdigital imaging technology and professional im—
age processing technology. Then, the frequency histogram of pore and particle is plotted, and the pore exponential dis—
tribution function and particle Rayleigh distribution function are fitted by the least square method. Secondly, the pores
and particles are divided into three grades,and their characteristic particle sizes are calculated and arranged in order
from small to large. Finally,based on the ball-touch process without dropping back , Matlab programming was used to
simulate the random arrangement of pores and particles in a square with a diameter of 5 times the maximum particle
equivalent circle, and the connectivity of pores was calculated. On this basis, the formula of fly ash permeability con—
sidering the porosity connectivity is derived, which is compared and analyzed with the results of other literatures. The
good agreement proves the feasibility of the method in this paper.
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Fig.1 Typical process of microscope image

processing on fly ash samples
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Tab.1 Pore distribution of fly ash specimen

LB ER/um  BiME0R SR || LB EA/wm  BilbEue SR
1.5~11 358 0.409 58.5~68 12 0.014
11~20.5 182 0.208 68~77.5 9 0.010
20.5~30 139 0.159 77.5~87 8 0.009
30~39.5 95 0.109 87~96.5 4 0.005
39.5~49 40 0.046 96.5~106 2 0.002
49~58.5 23 0.026 106~115.5 3 0.003

01.5 11 20.5 30 39.549 58.568 77.5 87 96.5 106 115.5
FLBR B2/ wm
B2 BRI A
Fig. 2 Pore diameter distribution of fly ash
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Tab.2 Particle distribution of fly ash specimen

W AR/ um BiHEGE BUR | | PR EA/wm RigE R
2~14 27 0.049 86~98 35 0.064
14~26 61 0.110 98~110 20 0.036
26~38 94 0.171 110~122 9 0.016
38~50 95 0.172 122~134 7 0.013
50~62 86 0.156 134~146 3 0.005
62~74 63 0.114 146~158 2 0.004
74~86 47 0.085 158~170 2 0.004
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Fig. 3 Particle diameter distribution of fly ash
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Tab.3 Characteristic particle size and

quantity of pores and particles
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Fig.4 Flow chart of generating random number
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Fig.5 Distribution plan of pores and particle
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Fig.6 Distribution plan of connected pores of fly ash
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Table 4 Comparison of permeability result between

reference [7] and this paper 107 pm?

R,/pm 40 50 60 70 80 90 100

k7] 2.7 4.3 6.2 8.6 11.3 14.5 18.1

A3 1.8 3.7 6.1 8.8 11.6 14.3 16.8

0 1 1 1 1 1 1 1
40 50 60 70 80 90 100
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Fig.7 Comparison of permeability results between

this paper and reference [7]
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