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Study on Mechanical Properties and Freeze — Thaw Resistance of Silica Fume and
Granulated Blast Furnace Slag — Modified Porous Permeable Concrete

BAI Xiaolong, WEI Yalong, BI Hongwei, GAN Hong
(Huaneng Yimin Open — pit Mine, Hulunbuir 021234, China)

Abstract: To enhance the mechanical properties and frost resistance of porous pervious concrete (PPC) , silica fume and slag
powder were used to partially replace cement for modification. The effects of single or combined incorporation of silica fume and
slag powder on the density, permeability coefficient, compressive strength, splitting tensile strength, and frost resistance of
PPC were investigated. The results showed that incorporating silica fume or slag powder increases the density of PPC and reduces
its permeability coefficient. The addition of silica fume or slag powder decreases the 7 — day compressive and splitting tensile
strengths of PPC, has no significant effect on the 28 — day mechanical strength, but significantly improves the 90 — day
compressive and splitting tensile strengths. Under freeze — thaw cycling, the incorporation of silica fume or slag powder has little
influence on the residual strength after 25 cycles, while the losses in residual compressive strength and residual splitting tensile
strength after 100 cycles are smaller than those of the control group. Among the mixes, PPC with 10% silica fume alone exhibits
the best frost resistance, followed by the mix with 5% silica fume plus 5% slag powder. The research findings can provide a
theoretical basis for the mix design of PPC.
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Table 1 Main chemical components of cement
silica fume and slag powder /%

{2 Ca0  Si0, ALO, Fe,0; Mg0 Na,0 SO,
KU 62.17 19.18 4.50 3.61 1.23  0.57 3.57
IR 1.33 87.20 0.71 0.91 4.76 0.41 0.37

B 3015 32,28 17.45 411 9.46  0.28 0.78
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Table 2 PPC mix ratio / (kg/m®)
S5 K K MR K R KRR

Cl 350 126 1 680 0.36
C2 315 126 1 630 35.0 0.36
C3 280 126 1 680 70.0 0. 36
C4 315 126 1 680 35.0 0. 36
C5 230 126 1 680 70.0 0.36
Co6 315 126 1 630 17.5 17.5 0.36
C7 280 126 1 680 35.0 35.0 0. 36
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