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Abstract: The aggregate morphology can affect the skeleton. strength and permeability of pervious concrete. Based
on the grading of aggregate particles, this paper studies the influence of aggregate shape and size on the
permeability, compressive strength and failure state of permeable concrete. With the help of computed temography
(CT), it also studies the influence of aggregate shape and particle size on the spatial distribution characteristics of
void ratio and void size in permeable concrete. The results show that based on sharp angular aggregate with the
particle size of 4. 75~9.5 mm, the interlocking ability and compressive strength of the aggregate skeleton formed
by adding sharp angular aggregate of different particle sizes are better than that of the single particle size, the void
distribution is more uniform, the destruction form is a single aggregate scattering, and the particle fragmentation is
less. The addition of 2. 36~4. 75 mm needle sheet-like fine aggregate or 9. 5~13. 2 mm smooth coarse aggregate
results in the reduction of skeleton penetration strength, with the decline reaching 60. 1% and 34.4%. The addition
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of 2.36~4.75 mm fine aggregate reduces the water seepage capacity of permeable concrete, while the addition of
9.5~13.2 mm needle sheet-like coarse aggregate results in the concentration of equivalent aperture at 1.5~
3.0 mm, the increase of the proportion of the connecting space, the increase of the water seepage coefficient by 10. 2%,
the reduction of the compressive strength by 10. 4%, and the break of the needle sheet aggregate when it is destroyed. The
addition of 9. 5~13. 2 mm smooth coarse aggregate results in low void rate in the middle of the specimen, the uneven void
space distribution, the worst water permeability, and the larger scattering amount of aggregate when it is destroyed.
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Fig. 1 Real morphology of aggregate particles and CT imagery
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Table 2 Composite ratio of pervious concrete aggregate

PR R TR A L/ %
I 4 5 - - KR L R kg K4t/ kg Kt kg
Gop Gia Gp Gap G Gye
0.25 1.683 0.334 0. 084
H1 80 20 0 0 0 0 0. 30 1. 683 0.307 0.092
0.35 1.683 0. 284 0.100
0. 25 1.708 0.317 0.079
H2 80 0 20 0 0 0 0. 30 1.708 0.291 0. 087
0.35 1.708 0.270 0. 094
0.25 1.669 0.337 0.085
H3 80 0 0 20 0 0 0. 30 1.669 0.314 0. 094
0.35 1.669 0. 287 0.100
0. 25 1.697 0.324 0.081
H4 80 0 0 0 20 0 0. 30 1. 697 0.301 0. 090
0.35 1.697 0.276 0.097
0. 25 1.733 0.302 0.075
H5 80 0 0 0 0 20 0. 30 1.733 0.284 0. 082
0.35 1.733 0. 257 0. 090
0. 25 1.679 0.363 0.091
H6 100 0 0 0 0 0 0. 30 1.679 0.315 0.095
0.35 1.679 0.292 0.102
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Fig. 3 Specimen fabrication, loading and data acquisition
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Fig. 4 Three-dimensional stereogram of permeable concrete by CT
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Fig. 5 Penetration intensity curves of Fig. 6 Compressive strength of different combinations
different combinations under different water-concrete ratios
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Fig. 7 Cracking and failure status of specimens
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Fig. 8 Permeability of specimen at 0. 3 water-cement ratio Fig. 9 Longitudinal void ratio of permeable concrete
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Fig. 10 Equivalent pore size distribution of specimens with different combinations
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