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A Study on the Freeze — Thaw Resistance of Water-permeable

Concretes
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Abstract

The purpose of this study is to examine the resistance of water-permeable concretes to freezing
and thawing action. The water-permeable concretes with cement-aggregate ratio of 1:5.5(by
weight) and two kinds of admixture content [SP : superplasticizer (0, 1.0%), HPAE : high
performance air entraining agent(0.5, 1%)] used OPC(ordinary portland cement) as binder were
prepared, and then tested for relative dynamic modulus of elasiticity, mass change, length change
and durablity factor. It's been concluded from the test results that the superior relative dynamic
modulus of elasiticity and durability factor of water-permeable concretes were obtained at
superplasiticizer 1.0% after 300 cycles. The water-permeable concretes used superplasiticizer 1.0%
having relative durability factor of 88% after 300 cycles.
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Table 1. Properties of Coarse Aggregate

Size(mm) Specific Gravity Unit weight(kg/m®): Absorbption(%) Void ratio(%)
13~19 ' 2.6 1640 091 369
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Table 2. Mixing Design of Water-Permeable Concrete and Air Content of Paste

Cement Paste Unit Weight(kg/m"®)
A : Ai
'ggregate Cement Type Admixture | W/C | Flow o .
Size(mm) | Aggregate content | Cement | Aggregate | Water | Admixture
Content(%) | (%) | (mm) %)
(4
13~19 1:55 Plain 0 30 | 158 223 208.2 1640 89.5 0
13~19 1:55 SP*-1 1 23 163 5.67 298.2 1640 68.6 2.98
13~19 1:55 |HPAE"-05 0.5 27 156 5.00 208.2 1640 805 . 1.49
13~19 1:55 |HPAE”-10 1 227 | 153 75 298.2 1640 67.7 2.98

*  Superplasticizer , ** : High Performance Air Entraining Agent
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Figure 1. Relative Dynamic Modulus of Elasticity According to Content of Admixture
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Figure 2. Mass Change According to Content of Admixture
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Figure 3. Length Change According to Content of Admixture
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Figure 4. Length Change According to Content of Admixture
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