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Abstract: To address the issues of insufficient mechanical strength and limited service life inherent in permeable concrete due to
its porous structure, fly ash (FA) and glass powder ( GP) were partially substituted for cement in its preparation. A systematic
analysis was conducted on the influence of FA and GP content on the density, connected porosity, permeability coefficient,
compressive strength, and flexural strength of the permeable concrete. Additionally, SEM was employed to observe changes in
microstructure morphology. Results indicate that as FA and GP content increases, the density of permeable concrete gradually
rises while connected porosity and permeability coefficient correspondingly decrease. The early—age pozzolanic effect of FA and
GP was weak, but during the long—age hydration process, increased C—S—H gel formation significantly enhanced mechanical
strength. At 90 days, compressive and flexural strengths first increased then decreased with increasing FA content (with 15%
being optimal ) , while GP content increases both compressive and flexural strength, with GP exhibiting superior strengthening

effects compared to FA. Comprehensive analysis indicates that FA and GP can effectively enhance the mechanical strength of
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permeable concrete with only a slight reduction in permeability. These findings provide theoretical guidance for optimizing the

mix design of permeable concrete.
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Table 1 Chemical composition of cement, FA, and GP /%

IS a0 Si0,  ALO; Fe,05 Mg0  SO;  Ky0

K 63.2 18.2 4.9 3.6 1.7 2.6 0.9
FA 2.1 62.5 23.7 5.8 0.6 1.0 3.5
GP 8.6 7.4 1.6 0.1 4.3 0.1 0.1
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Table 2 Design of permeable concrete mix proportion

/ (kg/m’)
G5 7K FA GP v 7K
P00 360 1 640 126
FOS 342 18 1 640 126
F10 324 36 1 640 126
F15 306 54 1 640 126
F20 288 72 1 640 126
GO5 342 18 1 640 126
G10 324 36 1 640 126
G15 306 54 1 640 126
G20 288 72 1 640 126
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Fig. 1 Physical properties of permeable concrete with
different FA and GP content
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Fig.2 Compressive strength of permeable concrete with
different FA and GP content
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Fig.3 Flexural tensile strength of permeable concrete
with different FA and GP content
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