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Kim, Gyu-Yong Recently, due to the increase in high-rise apartment and residential-commercial complex buildings, a
Tel : 82-2-821-5623 number of mega-class mass concrete members with a thickness of 3m or more have been designed. As

E-mail : gyuyongkim@cnu.ackr  the construction of mass concrete such as transfer beam and slab is increasing not only in foundation
members but also in special structures, research on reducing temperature cracks in mass concrete is
being conducted. To review temperature cracks in mass concrete, it is important to review the thermal

Received: September 29,2021 properties of concrete, but it is difficult to use an adiabatic temperature rise tester in the field, so the

Revised :November 19,2021 semi-adiabatic temperature rise test is mainly used. In this study, to improve the accuracy of the results

Accepted: November 22,2021 of concrete heat characteristics gained by the semi-adiabatic temperature rise test, various factors
affecting heat loss compensation and methods were reviewed and presented.
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Table 1. Experimental plan

Evaluation item

Dosage of binder
(SC : FA, Bx%)"

[insulation thickness]

25 [30mm]
75 [45mm]

Specimen Volume(Liter)
25 [30mm]

W/B*

Curing condition

80:20
75:25

0.33
0.36

Indoor laboratory

- Adiabatic temperature rise by tester(°C)
- Semi-adiabatic temperature rise(°C)
- Maximum adiabatic temperature(°C)

(20£3°C)

0.43
0.47

Outdoor warehouse

25+ [30+14(Air)+45mm]

75 [45mm]

- Coefticient of thermal properties( Q.. , 7)

- Coefficient of heat lose(\)

45:10

storage
(15£5°C)

1,000 [100mm]

#Water to binder ratio

®SC : Slag cement, FA : Fly ash, Bx% : percentage of binder weight
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Table 2. Concrete mix proportions

Mix No. W/B S/a Water Unit weight(kg/m’) Admixture
(%) (%) (kg/m’)  Binder OoPC Slag cement  Fly ash Sand Gravel (Bx%)
T1 33.0 48.0 158 479 0 383 96 819 896 1.0
T2 33.0 48.0 158 479 0 359 120 812 896 1.0
T3 36.0 49.0 158 439 0 351 88 854 899 1.0
T4 36.0 49.0 158 439 0 329 110 847 898 1.0
TS 42.5 50.0 165 388 175 175 39 847 891 0.8
Té6 49.0 52.0 165 337 152 152 33 926 904 0.8
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(a) Adiabatic tester (b) Indoor test (c) Outdoor test (d) Semi-adiabatic test box

Figure 1. Adiabatic temperature rise apparatus and test view
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Figure 2. Results of semi-adiabatic and adiabatic temperature rise tests under indoor conditions

Table 3. Comparison of the results of semi-adiabatic and adiabatic temperature rise test of concrete under indoor conditions

Semi-adiabatic temperature rise

Adiabatic temperature rise

Specimen No. without heat loss with heat loss
°C E ° -

0 compensation(°C) compensation(°C) rror(%) A-value

T1-75L 102 13.55 4223 4.8 0.0508

T1-25L ' 12.40 42.37 5.1 0.0598

T2-75L 6.1 13.25 37.58 3.9 0.0474

T2-25L ’ 12.25 37.72 43 0.0546

T3-75L 107 12.90 34.19 44 0.0429

T3-25L ’ 11.90 34.36 4.8 0.0507

T4-75L 319 12.85 33.54 49 0.0418

T4-25L ' 11.80 33.92 6.0 0.0499
Figure 3-2>T1 U T2 Al Aol thate] 10A17F THA 2.2 120A131704] 7ho] 9 T 254 Aghe Bl wste] YeRf Q)
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Figure 3. Correlation between adiabatic and semi-adiabatic temperature rise test results of T1 and T2
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Table 4. Results of comparison of semi-adiabatic temperature rise test of concrete under outdoor conditions

With heat loss compensation

Without heat loss

Specimen No. compensation(°C) o . Ratio based on 1000L(%) A-value
Q. T
T5-1000L 26.75 38.33 2.04 1.00 1.00 0.0073
T5-75L 18.40 38.34 136 1.00 0.67 0.0184
T5-25L+ 16.25 38.54 1.14 1.01 0.56 0.0208
T5-25L 9.20 38.76 0.82 1.01 0.40 0.0389
T6-1000L 23.75 35.43 1.90 1.00 1.00 0.0085
T6-75L 17.25 35.43 1.35 1.00 0.71 0.0179
T6-25L+ 15.60 35.39 1.13 1.00 0.59 0.0196
T6-25L 8.65 35.47 0.80 1.00 0.42 0.0372
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