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3D distribution characteristics on concrete porous structure

under freeze-thaw environment based on CT technique
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Abstract: To research the change law of internal meso-porous characteristics of concrete under
different freeze-thaw cycles, the CT technology was used to in situ scan the evolution of concrete
damage process under freeze-thaw cycles, so the batch of 2D slice images was obtained. On this
basis, the 3D porous structure of concrete was reconstructed by means of full digital image
processing analysis tools, so the statistics porosity and porous structure distribution of 3D porous
structure characteristics parameters were obtained. The results show that the porosity of concrete
materials present a “down-up” trend with the growth of cycle numbers. Meanwhile, the
frequency distribution curve of volume porous significantly changes with the change of freeze-

thaw cycle numbers. The results show that the characteristics of concrete porous development
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and propagation are indicated under the condition of freeze-thaw cycles. Three-dimensional

dynamic measurement and distribution characteristics of interior porous structure is vital for the

depiction on interior structure characteristics and damage mechanism of freeze-thaw damage

concrete. 2 tabs, 10 figs, 24 refs.

Key words: geotechnical engineering; concrete; freeze-thaw cycle; CT technique; porous struc-

ture; meso-damage
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Fig. 2 Schematic of CT scanning process
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Fig.3 CT images of concrete samples scanning from

different heights
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Fig.4 Image of meso-structure of concrete in initial state
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Tab.1 Porosity varying with the number of freeze-thaw cycles
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Fig. 7 Concrete porosity curve fitting under

different number of freeze-thaw cycles
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Tab.2 Damage degree of specimen varying with the

1

number of freeze-thaw cycles
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Fig. 8 Distribution of porous structure of concrete varying of

25 times under freeze-thaw cycles
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Fig. 9 Frequency distribution of porous structure of concrete

varying with different number of freeze-thaw cycles
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Fig. 10 Damage-fracture of concrete under different

number of freeze-thaw cycles
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