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Study on Pore Characteristics of Permeable Concrete

Using CT Scanning Technology
XU Lina", WEI Chao" ,DING Xu'", HUANG Zhan-fang” ,LIU Ning'"
(1a. School of Transportation Science and Engineering; 1b. School of Civil Engineering, Jilin Jianzhu University,
Changchun 130118, China; 2. School of Architectural Engineering and Spatial Information,
Shandong University of Technology , Zibo 255049, China)

Abstract: In order to deeply study the micromechanism of polypropylene steel-like fiber permeable concrete, the CT scanning
technology was used to scan the specimens, and a visualization model of the pore structure was established through three-dimen-
sional digital reconstruction technology. Based on the image analysis method, a comparative study was carried out on the morpho-
logical evolution characteristics of the internal pore system of the material before and after fiber modification. The results show
that the addition of polypropylene steel-like fibers can effectively improve the strength of the specimens, but it will inhibit the wa-
ter-permeability performance of the specimens. The porosity of each layer of the specimens is stable in the range of 15% and
20% » and the connected pores account for more than 97 % of the total pores. In the specimens without added fibers, the number
of large pores is small, but their volume proportion is large. After adding fibers, some large pores are transformed into medium-
sized pores and the connectivity between pores is inhibited, thus changing the pore structure.
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Tab.1 Performance indicators of polypropylene
macro fiber
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Tab.2 Material quantities of permeable concrete ¢
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Fig. 1 3D modeling workflow
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Fig. 2 Relationship of strength, porosity and fiber
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Fig.3 2D slice image
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Fig. 4 Three-dimensional reconstruction model diagram
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Tab.3 Volume fractions of various pore types %
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Fig. 5 Comparison of real and scanned values
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Fig. 6 Diagram of the relationship between the

surface porosity and the slice position
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Fig.7 Three-dimensional reconstruction visualization

of fiber-reinforced permeable concrete
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Fig. 8 Distribution of equivalent diameters of particles

R T s R i FLB R B Hoh e 1 A9 R AL
B R R b 3 v Tkt 2, P AL b £ )
KA. XEE N TLYER 5 A DU ] %
FLBR AR Z AR BE AL B B i e 4 A2 9 L il 2 fLAR
AR AR 5 ) ST 2 fol AL B 22800 S /N FLBE A5 2% B AR 2K
TIE(E [0 /NS IT RS
42 FLEMMAEES T
421 FEKIREE A A FL B 2545

KB RERET B AR BE LR R
BE AL 26 R 0 o S AR 22 B 0T 1 AR AR 3R ) b R BR L &2
A e KB B i AR 15 BOJR) TS e R BRI R /N K L
SO 25 AL BB Y Y LB 55 ik 3 ] AL L B S
6] BRER RS, BRARRIAY oy, [ BRAUZALB , R AL
PRARAR SR M T8 R 22, TE A K 3 3 1 RS
PERE . B9 Sy £ 457 K TR BE b LB = 4 R 25 45
B, iR 9 AR, KR BE B0 FL B il A R

=
=)

S

B9 AEBKBERIAB=LMEER
Fig.9 Three-dimensional pore network model

of fiber-permeable concrete
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Fig. 10 Three-dimensional synchronous pore model

of fiber-permeable concrete
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Tab. 4 Distribution parameters of the pore structure
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Fig. 11 Coordination number of pore structure in

permeable concrete
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