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Study on Precooling of Concrete Using Ice and Cooling Water
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ABSTRACT

Crack control due to temperature is an important factor for the mass concrete
structure. Pre-cooling is the effective system to reduce the highest temperature of mass
concrete. In this study, for pre-cooling, cooling water, cooling water with ice flake are
used. The results of a series of experimental studies indicate that the changes in
properties of fresh concrete after cooling are of low degree, and compressive strength of
concrete is changed very little by cooling. The adiabatic temperature rise is also
measured with pre-cooling concrete specimens. It is shown that hydration heat
characteristics of cement and concrete were largely affected by pre-cooling.

Keywords : pre-cooling, properties of flesh concrete, compressive strength of concrete,
Adiabatic temperature
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Table 1 Mix proportion of concrete
Max. Air . . ; : 3 AE
Aggregate Slump w/C S/A Unit weight (kg/m")
size content o agents
(cm) %) (%) (%) N X R
(mm) (%% w C S G (g)
25 15 4.0 47 46.2 170 361.7 810.7 951.5 109
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Fig. 1 Mixing temperature of concrete
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Tabie 2 Mixing temperature according to precooling methods(case 1)

N i CASE Temp. of mixing Ice flake/water Air Temp. of mixing Dry mixing
recooting B water (°C) ratio (%) temp. (°C) concrete (°C) temp. (°C)
Water 1 21 0 27.0 26.0 26.7

Cooling water 2 10 0 29.1 24.7 30.0
3 10 15 29.3 225 289
4 10 30 245 16.1 23.8
Ice flake
5 10 45 30.2 19.3 29.9
6 10 60 31.3 16.0 304
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Table 3 Mixing temperature according to precooling methods

Ice flake W/C Temp. of Temp. (°C) Dry mixing | Air temp. | Temp. of mixing
(%) (%) water (°C) C S G temp. (°C) “C) concrete (°C)
0 47 10 26.3 269 26.4 256 212 220
15 47 10 26.4 279 270 245 26.8 195
30 47 10 27.0 276 275 250 26.5 175
45 47 10 26.5 26.5 28.0 26.2 25.5 16.8
60 47 10 26.8 27.8 275 256 250 127
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Fig. 3 Mixing temperature according to ice flake
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Fig. 4 Relation between ice and mixing temperature
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Fig. 5 Relation between ice and slump
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Fig. 6 Relation between ice and air content
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Fig. 8 Comparison of compressive strength using
cooling water
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Fig. 10 Temperature rise of concrete using cooling water
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Table 4 Results of regression

Precooling method K a B
CASE 1{water) 46.7°C 1.6 1.8
CASE 2(cooling water) | 47.8°C 1.3 1.4
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Fig. 11 Temperature rise of concrete using ice flake
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Table 5 Temperature rise according to ice flake
Ice flake K a B
0% (CASE 2) 47.8 1.35 1.40
15% (CASE 3) 42.5 1.60 1.40
45% (CASE 5) 51.1 0.95 1.30
60% (CASE 6) 45.4 0.90 1.30
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