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ABSTRACT

The setting and hardening of concrete is accompanied with nonlinear temperature distribution caused by
development of hydration heat of cement. Especially at early ages, this nonlinear distribution has a large influence
on the crack evolution. As a result, in order to predict the exact temperature history in concrete structures it is

required to examine thermal properties of concrete.

In this study, the coefficient of air convection, which presents thermal transfer between surface of concrete and
air, was experimentally investigated with variables such as velocity of wind and types of form. From experimental
results, the coefficient of air convection was calculated using equations of thermal equilibrivm. Finally, the
prediction model for equivalent coefficient of air convection including effects of velocity of wind and types of form

was theoretically proposed.

The coefficient of air convection in the proposed model increases with velocity of wind, and its dependance on
wind velocity is varied with types of form. This tendency is due to a combined heat transfer system of conduction
through form and convection to air. From comparison with experimental results, the coefficient of air convection by
this model was well agreed with those by experimental results.

Keywords : thermal property, coefficient of air convection, velocity of wind, type of form
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Table 1 Physical properties of materials
Cement Fine Coarse
(Type V) aggregate aggregate
Specific _ _
surface area 3210
Specific gravity 315 2.55 258
Fineness _
modulus 2.95 7.23
Compressive
strength of ) 367 - -
28day (kgf/cm”)
Table 2 Mix proportion of concrete
Unit weight (kgf/m°)
\EW(); %/A : : Admixture
% %)
’ ° w c 5 G AE WR

40 39 181 | 450 | 630 | 989 | 0023 | 2.23

50 42 181 | 362 | 707 | 989 | 0.018 | 181

Table 3 Test parameters

Wind velocity Thickness of form
m/s) Type of form (mm)
Steel 20
0~5 10
Wood
20
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Table 4 Analytical results for W/C=40% and W/C=50 %
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W/C=40 % | W/C=50 %
Type of Coductivity Coefficient of air convection, h, (kcal/m” - h + C)

form 0 m/s 10m/s | 20 m/s | 30 m/s | 50 m/s 0 m/s 12m/s | 19 m/s | 35 m/s

15 94 166 195 26 275 137 17.4 18.1 22.2

) 17 107 188 2.1 256 31.8 156 18.1 205 26.1

19 119 21.0 24.7 286 36.0 174 217 230 301

2.1 132 23.2 273 316 40.2 19.2 23.1 254 34.1

15 73 - 9.0 123 8.0 99 12.7 140

Stec] 17 83 - - 102 13.9 9.0 113 144 153

19 92 - - 114 155 101 126 161 17.2

2.1 102 - - 127 172 11.1 139 178 195

Wood 15 43 - - 75 102 44 6.1 6.8 75

with 17 49 - - 85 115 5.0 69 77 85

10mm 19 55 - - 95 129 56 77 86 95

thickness| 91 6.0 - - 105 142 6.2 85 95 105

Wood 15 42 36 - 42 39 35 45 - 55

with 17 47 41 - 48 45 40 5.1 - 6.2

20mm 19 53 45 - 54 5.0 46 5.7 - 70

thickness| 91 5.8 5.0 59 55 49 6.3 - 77
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