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Performance Study of Pervious Recycled Aggregate Concrete
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Abstract; This paper addresses the issue of insufficient strength in pervious concrete made with recycled
aggregate by optimizing its performance through the combined incorporation of polyvinyl alcohol (PVA)
fibers and basalt fibers. A dual-fiber mixing scheme with varying dosages was adopted, and the
enhancement mechanism and comprehensive performance effects were systematically investigated using X-
ray diffraction (XRD) , scanning electron microscopy (SEM), and physical-mechanical property tests.
The results indicate that fiber incorporation consumes cement hydration products, particularly Ca(OH), ,
and improves the compactness of the microstructure. The increase in compressive strength was
significantly higher than that of flexural strength. The permeability coefficient and porosity exhibited a
regular decreasing trend with increasing fiber content, while still meeting the basic requirements of
pervious materials. A comprehensive evaluation based on grey correlation theory and the entropy weight
method revealed that the optimal performance was achieved when both PVA and basalt fibers were
incorporated at 0. 1%, yielding an evaluation index of 93. 9%. At this dosage, the 28-day compressive
strength reached 24.5MPa, and the permeability coefficient remained at 2. 1lmm/s, achieving a
synergistic enhancement of mechanical properties and permeability performance.
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Table 2 Dosage level

5 AL ﬁ% PVA 214k BF 214
& a/kg b/ % a/kg b/ %
. Al 1.18 0.10 1.31 0.05
P Vg ?Fz A2 2.36 0.20 2.62 0.10
A3 3.54 0.30 3.93 0.15
_ Bl 0.59 0.05 1.31 0.05
PV? ?F: B2 1.18 0.10 2.62 0.10
B3 1.77 0.15 3.93 0.15
. Cl 0.59 0. 05 2.62 0.10
PV? ZBF: 2 1.18 0.10 5.24 0.20
c3 1.77 0.15 7.86 0.30
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Fig.1 XRD patterns of fiber-added and fiber-free samples
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Fig.2 SEM image of fiber-free pervious concrete
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Fig.3 SEM image of fiber-reinforced pervious concrete
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Fig.3 Changes in axial force of steel support under

different elastic moduli of enclosure structures
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