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Quantitative Relationship Model Between Permeability Coefficient and Pore

Characteristic of Ceramic Pervious Pavement Brick
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Abstract: The pore characteristic parameters and permeability coefficient of ceramic pervious pavement brick were

obtained by using X-ray computed tomography and three-dimensional image reconstruction technology. Based on

the influencing factors of frictional head loss and local head loss, suitable pore characteristic parameters were selected ,

and the quantitative relationship between permeability coefficient and pore characteristic parameters was modeled

by using the dimensional analysis. The results show that the established quantitative relationship model is reasonable

and reliable as proven by the statistical test method. The permeability coefficient is most influenced by effective pore

tortuosity and the mean effective pore radius, and less influenced by the effective pore specific surface, the effective

pore equivalent throat radius and the effective pore equivalent throat length.
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Fig. 2 3D pore model of pervious brick cylindrical core sample
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Fig. 3 RVE size and porosity variation curve
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Table 1 Degree of linear correlation between pore characteristic parameters

Parameter Tortuosity Specific surface Mean pore radius Equivalent throat length of pore Equivalent throat radius of pore
Tortuosity 1. 000 0.145 —0.455 —0.467 —0.439
Specific surface 1.000 —0.626 —0.430 —0.692
Mean pore radius 1. 000 0.897 0.930
Equivalent throat length of pore 1. 000 0.875
Equivalent throat radius of pore 1. 000
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Table 2 Simulated permeability coefficient of RVE
connectivity pore model

RVE K/(mm-s ") RVE K/(mm-s ")
1 1.91 13 1.91
2 1.87 14 1.89
3 1.92 15 1.96
4 1.93 16 1.90
5 1.95 17 1.85
6 1.94 18 1.92
7 2.03 19 1.91
8 1.88 20 1.88
9 1.92 21 1.89

10 1.97 22 1.89
11 2.06 23 1.93
12 2.12 24 1.88

A e AE [ 05 % Y R G Beta M bR EAL IR A A2 R
TE TR 7 R B R 0 o0 R (e
M3 MR 4T LLE T F RS o4 56 19 2
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