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Research on coarse aggregate and pore distribution law of shotcrete based on CT technology
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Abstract; The coarse aggregate and porosity of concrete are important factors affecting its mechanical strength.
Based on computed tomography(CT) technology, this paper studied the coarse aggregate, pore distribution and me-
chanical strength of concrete test blocks made by pouring and spraying technology, and analyzed the coarse aggre-
gate and pore distribution law of concrete. The results show that layering phenomena exist in both the aggregate of
concrete and shotcrete, but the rules are different. The coarse aggregate of poured concrete is distributed in two lay-
ers, with the critical point of layering at about 50 mm away from the test piece, and the volume of coarse aggregate
near the bottom of the test piece increases by about 16%. The coarse aggregate of shotcrete is distributed in three
layers with the critical point at 30 and 70 mm of the test piece. The coarse aggregate rebounds seriously in the area
of 30 mm near the wall and its volume decreases by about 50. 45%. In the area of 30~70 mm in the middle of the

test piece. the coarse aggregate is evenly distributed and dense, but it is still less than in the concrete. The quantity
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and volume of aggregate in the area of 70~98 mm at the end of the shotcrete has decreased, but higher than the area
near the wall. The pore distribution is mainly affected by the aggregate distribution, and the macropores are mainly
distributed along the edge of the aggregate. The porosity of shotcrete is higher than that of poured concrete and the
pore shape is irregular, with the majority as pores of 0. 1~0. 4 mm in diameter. Combined with the characteristics
of aggregate distribution and porosity, the influence of coarse aggregate distribution and porosity on concrete com-
pressive strength was obtained.
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Fig. 1 Coarse aggregate grading curve
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Fig. 2 Sample preparation and CT 3D reconstruction
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Fig. 3 Z-axis distribution position of coarse aggregate of poured concrete and shotcrete
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Fig. 4 Layered position of coarse aggregate of poured concrete and shotcrete
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Fig. 5 Porosity distribution of poured concrete and shotcrete
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Fig. 6 Variation of pore numbers in different

apertures of poured concrete and shotcrete
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