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An Experimental Study on
Permeable Water Proof Admixtures of Concrete
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Abstract

At present, waterproof is absolutely needed to minimize the carbonation of bridge decks in Kor
ea. In this research indoor experiments for penetrative waterproof admixture out of available
methods are carried out to evaluate the resisting characteristics against natural and artificial car-
bonating conditions.

The test results show that the optimal time of waterproof is 14 days after the concrete con-
struction but reconsideration i1s necessary for the application to high strength concrete because
of the reduction in penetration of waterproof admixture, The results also show that the penetrat-
ive waterproof admixture has strong resistance to the acid rain. However the waterproof capa-
bility of the admixture is not permanent especially under the natural exposure. Therefore the
slab of a bridge should be paved with asphalt concrete, Other noticeable effects are the increase
of heat and abrasion resistances from the use of the waterproof agents.

Keywords : carbonation, penetrative waterproof admixture
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Table 2 Physical properties of aggregate

\‘\»\_\\\\\Aggregate Sand | Gravel
Testing Item T
Specific gravity (-) 2.59 2.63
Water absorption (%) 0.74 0.56
Fineness modulus (—) 2.78 6.68
Chloride content (%) 0.006 -
Clay content (%) 0.8 0.1
Soundness (%) 2.9 2.1
Unit weight (kg /m") 1540 1614
Abrasion (%) - 18.7
Soft particles (%) - 1.0
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Table 1 Chemical composition and physical properties of
portland cement Table 3 Mix proportion
$i0- | FeaOy | Al:Os | Specific [ Fineness {Expanswn Setting | Compressive Maximum size|Slump| Air |W/C|S/a Matenials (kg /m’)
gravity time Strength of gravel Content
) | % | % | =) (lemt/g| (%) [hemn) | (kgient) mm)  em)| %) |G || W C S| G| A
Imtial: | 3days:210 5 12 45 | 64.6|45.4 | 181 | 280 | 839 | 1008 |Cx0.15%
405 %5 12 48 | 534|431 (1781333 | 781 | 1030 |Cx0.15%
5 % .07 ) Tdays: 285
D429 52| 315 | 30 00 g ) TSRS % | 12| 40 | 4.0 418|176 | 374 | 146 | 1037 |Cx0.15%
{ 7:30| 28days:398 % 12 42 13511387 [172 1490 | 676 { 1025 |Cx0.15%
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Fig. 1 Measurement the depth of penetration
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Table 4 The depth of penetration with age
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Fig. 2 Testing of water absorption
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Fig. 3 The depth of penetration with age
(150kg/ cm?)
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Tabel 5 Testing result of water absorption

Dry Under Water The ratio of
| condition | water(24br§L absorption(g) | water absorption
Basics 3684.2 753 | 3Ll -

ACo | 36420 | 3643 13 0.022
ACo | :
BCo | el | w92 | LI 0.036
CCo | a4 | 37039 15 | oo
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Tabel 6 Test result from sulfuric acid solution

I Basics ] Water-proof
Period(day) | weight(g) |falling off(%) | weight(g) |falling off(%)
0 3620 0 | 38 0
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Fig. 5 Acidity-resistant & weight falling-off
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Table 7 Testing result of Acceierated weathering

el Absorption amount(g)
Period(Hrs) . . Basics Water proof
100 15.0 2.0
300 15.4 2.3
600 15.5 3.0
900 16.2 1.9
1200 16.6 7.8
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Fig. 6 Absorption amount versus age
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Tabie 8 Testing result of abrasion -resistant

Before | After Aloss in The rate of
| test test Quantity(g) | increase(%)
B Basics | 73.4246 | 74.4790 1.0544 -
Water
73.0042 | 73.8846 {1.8804 16.5
proof -
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Fig. 7 Temperature versus absorption amount
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