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Increase of strength and freezing-thawing resistance
of porous concrete by Silica-fume’
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Abstract

Existing porous concrete has problems with reduction of strength due to freezing and thawing and exfoliation of aggregate
at joints. In this study, a method for increasing strength and durability of porous concrete by using fine aggregate, silica-fume
and high-range water-reducing agent was proposed by laboratory tests. Mixing ratio between silica-fume (10%) and fine aggre-
gate (0%, 7%, 15%) was selected as a major test factor, and laboratory tests for compressive strength, flexural strength, per-
meability coefficient, porosity, freezing and thawing were conducted. Compressive strength and flexural strength were increased
as the mixing ratio of fine aggregate was increased. However, permeability and freezing-thawing resistance were decreased due
to reduction of porosity. Therefore, the ratio of fine aggregate should be limited to increase strength and durability of the porous
concrete, while the mixing ratio of silica-fume should be over 10%.
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2.1. AENE
B g7 AME Ase AHEE S Ak 1
AMEZ H)E 3.15g/em’, ELE 3293 cmYg, &
LEAE 28 254 A9 HUXF 13 mmiH s
)-a- 2.65 glem®, E5E 0.8%, ZQg 6.21019, 2T
A ¥F 256 gem®, FTE 09% R ZHE 2.809)
S22} S ARRElE AEhEe ¥F 22 glend,
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Z 24AZFESE 212, AUIEE 60%lM 71AYNE &
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Table 1. Mixing design according to test factor
Unit Weight(kg/m®)
T w/B SEY §Y B sp9
A ) ) %) w s @ *)
C SF
SFOS0 25 0 0 87.5 350 0 0 1634 1.5
SFOS7 25 0 7 87.5 350 0 111 1520 1.6
SFOS15 25 0 15 87.5 350 0 237 1389 1.7
SF10S0 25 10 0 87.5 315 35 0 1622 1.5
SF1087 25 10 7 87.5 315 35 109 1508 1.6

1) SF : Slica Fume, 2) S : Sand, 3) G :
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Crushed aggregate, 4) SP : Superplasticizer
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Fig. 1. Test device diagram for permeability coefficient.
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Table 2. Result of strength, permeability coefficient, porosity tests

Compressive strength Flexural strength Compressive strength after . Permeability
Type (MPa) {MPa) freeze-thaw test (MPa) Po(r(;s)lty coefficient
0
7day 28day (a) 7day 28day | 112cycle (b) bla (em/sec)
SF0SO 14.96 21.14 3.27 421 17.20 0.814 2517 1.223
SFOS7 2172 2797 4.28 491 22.14 0.792 2037 0.853
SFO815 2737 38.26 4.70 5.79 26.89 0.703 13.86 0.478
SF10S0 15.97 23.91 3.45 4.86 20.82 0.950 23.10 1.055
SF10S7 23.22 31.15 5.10 593 29.19 0.937 17.39 0.648
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Fig. 2. Compressive strength according to age of concrete. Fig. 4. Porosity according to test factor.
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Fig. 3. Flexural strength according to age of concrete.
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Fig. 5. Permeability coefficient according to test factor.
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