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1. Experiment method



2. 2D pore structure analysis

Method



Pores shape



2D pores size distribution



2D pores size distribution



Aav ——the average pore area;  A50 ——the pores size corresponding to 50% of 

the cumulative frequency distribution；Dav ——the average pore diameter.



The 2D pores size is linearly related to the 

equivalent aggregate size.

The permeability coefficient is linearly related to 2D 

pores size. The value of R2 of average pore area and 

average pores size is close to each other, and 

obviously larger than that of A50. 



0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100-110 110-120 120-130 130-140 140-150 150-300

T
h

e 
ra

ti
o

 o
f 

p
o

re
 a

re
a 

to
 t

o
ta

l 
p

o
re

 a
re

a

Pore size (mm2)

2.36-4.75 4.75-6 6-8 8-9.5 10-12.5 12.5-15 10-15 4.75-9.5

The distribution of the content of different size of pores



◆ Assume that the pores in the permeable concrete can be divided into three types: large, medium and

small pores. It is not difficult to imagine that the larger the proportion of small pores, the lower the water

permeability. In order to classify pores accurately into three types, the methods of regression analysis and

grey relational analysis were used.

◆ small pores (0mm2-20mm2 ); medium pores (20mm2-50mm2); large pores (> 50 mm2 ).

◆ Permeability is most sensitive to the content of small pores, followed by large pores content, and is less

sensitive to the content of medium pores.



With the increase of aggregate size, the content 

of small pores decreases, while the content of 

large pores increases. The content of medium 

pores varies not particularly noticeable compared 

to small pores and large pores. 

The permeability coefficient is linearly related 

to the content of small pores or large pores. 



3. 3D pore structure analysis

Method



Separated pores models of pervious concrete



3D pores size distribution



3D pores size distribution



Average pore volume (Vav), V50 (defined as the pore volume corresponding to 50% of the 

cumulative frequency distribution.), total pore surface area (St), and the ratio of total pore 

volume to total pore surface area (Vt/St) 



◆ The 3D pores size is well related to equivalent aggregate size.

◆ With the increase of aggregate size, Vav, V50 and the value of Vt/St, increase, while

St decreases gradually.



As the pore volume increases, the permeability 

coefficient increases rapidly at first, and then 

increases slowly after the pore volume is beyond 

500mm3.

Permeability is positively correlated with the ratio 

of total pore volume to total pore surface area.
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4. Absolute permeability experiment simulation



Although the absolute values of the test results and simulation results are different, their

changing tend on aggregate size is quite similar. Therefore, this simulation method can be

used as an effective tool to describe the permeability of pervious concrete.



5. Conclusions

◆ (1) No matter what size of aggregate the pervious concrete is prepared by, there will always be a

considerable part of “small pores (<2mm2)”.

◆ (2) With aggregate size increases, the content of small pores decreases, the proportion of large pores

increases, while the content of medium pores varies not particularly noticeable. The 2D/3D pores size is

well related to equivalent aggregate size. With the increase of aggregate size, the 2D/3D pores size

increases, while the total pore surface area decreases gradually.



◆ (3) The permeability increases with the increase of 2D/3D pores size and decreases with the increase

of the total pore surface area. Average pore area or average pores size is more accurate than A50 in

permeability prediction.

◆ (4) Permeability is positively correlated with the content of large pores, but negatively correlated with

the content of small pores. Permeability is most sensitive to the content of small pores, followed by

large pores content, and is less sensitive to the content of medium pores.

◆ (5) The simulation result based on Avizo indicates that with aggregate size increases, the number of

seepage flow lines increases and the seepage flow paths become thicker, which promotes water

permeating.
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