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ABSTRACT

Recently, the trend of damp or water damages protection method for concrete structures has been changed from coating to
impregnation. Waler repellent one of all those is good protecting materials. The concrete surface consolidation hydrophobic materials
like water repellents and its surface tension will be lower. The concrete surface has hydrophobic ability and it will be protect wet and
water damages. This paper is cvaluated variation of the swface tension of concrete water repellency and breathing effects that is
measured by weight loss and contact angle of OTES treated and unireated specimens. Water absorption and the relative weight loss
ratios of treated specimens by n-octyl ethoxy silane were measured 10% and 90~ 130% (.Ol'ﬂdeCd with untreated, and treated
sp(.ummb have become effective the strength development. Apparent contact angle was 24 ~ 33 in untreated specimens while, it was
130~ 141 in treated specimens and surface tension was changed. After removed 2mm from the surface, the contact angle was 127
~132" and the hydrophobic ability was maintainec.
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Table 1. Mix Proportion of Concrete
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Fig. 1, Equipment for measuring contact angle of various
specimens.
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Specimen No Unit Weight (Kg/mz) Sl @) | WIC (%) Air enwaining | High range water
. Cement Sand Gravel Water agent(Kg) reducer(Kg)
A-1 420 728 972 172 42.8 40.9 0.084 0
A-2 420 728 972 172 42.8 40.9 0.084 0
B-1 520 693 967 177 41.7 34.0 0.070 4
B-2 520 693 967 177 41.7 34.0 0.070 4
C-1 570 640 950 165 40.3 28.9 0.130 7
C-2 570 640 950 165 40.3 289 0.130 7
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Table 2. The Physical Properties and Water Absorption of Concrete

Compressive strength (Kgf/cm® sorption af
Specimen No Slamp (cm) Air content (%) P gth (Kgffenr) Water absorptlog after
3 days 7 days 28 days 48 h (g/em)

A-1 340 0.0153

18 37 224 298
A2 331 0.0013
B-1 433 0.0091

18 4.1 288 388
B-2 442 0.0012
C-1 567 0.0041

18 3.0 369 512
C-2 556 0.0006

0.02

0,015

0 Q08 |

\Water Absorpticn afier 48 hrs(gicm®)
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Fig. 2. Water absorption to unit cement amount of concrete.
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Table 3. Evaporation amount of Concrete Specimens Treated and Untreated with OTES

Specimen No. Weight of specimen We'ight of specimen Evaporation Relative rati(? to the
before drying (g) drying for 7days (g) amount (g) untreated specimen (%)
A-1 3345 3133 212 -
A2 3202 3008 194 91.5
B-1 3578 3421 157 -
B-2 3556 3411 147 93.6
C-1 3798 3545 253 -
C-2 3796 3467 329 130
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Fig. 3. Concept diagram of water evaporation through concrete pore.
(a) water evaporation of concrete untreated and (b) water evaporation of concrete treated with OTES.
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Fig. 4. Evaporation rate of concrete specimens.

Fig. 5. Water contact angle on solid surface.
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Table 4. Classification of Liquid Contact Angle on Solid Surface

Contact angle > 130°
Contact angle 8 110~130°
Contact angle § 90~110°
Contact angle 8 30~90°
Contact angle 0 < 30°

Very good repellency

Good repellency

Slight wetting

Pronounced wetting

Surface completely wetting
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Table 5. Contact Angle of OTES Treated and untreated Concrete
with Water and Salt Solution

Specimen Contact angle ()
No Water | 5% CaCl, solution | Removed 2 mm
A-1 24 26 25
A-2 123 137 132
B-1 33
24 32
131
B-2
130 140
34
C-1
33 32
C-2 131 132 127
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Fig. 6. Photograph of contact angle of water on concrete
untreated with OTES.

Fig. 7. Photograph of contact angle of water on concrete

treated with n-octyl ethoxy silane.

AR

Fig. 8. Photograph of contact angle of 5% CaCl, solution on
concrete treated with OTES.
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