AM2r 0|80 E2T2E 2=WH0| 0|Xl= HEk

The Effects of Curing Temperature History
on Concrete Strength Development
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ABSTRACT

The effects of the curing temperature history on concrete compressive strength
development were examined with water cement ratios of 0.60, 0.45 and 0.26.
Compressive strength tests were executed in specimen cured at constant temperatures of
5, 10, 20, 30, 40, and 50T and also at varying temperature history at early age due to
hydration heat. Test results were evaluated by using the Maturity Concept to estimate
the effect of curing age. w/c, and temperature on strength.

For constani curing temperature cases, the lower w/c was used. the higher strength
was developed. For every case except for the 50T, as the curing temperature increased,
the strength was developed during the first week of curing. For varying curing
temperaturé» cases. the development of strength was strongly dependent on w/c ratio.
Also, the temperature affected strongly the development of strength during the first
week. However, after f{irst week, the curing temperature influenced little the
development of strength.

Saul-Bergstrom and Ooi function in the Maturity Concept were used to simulate the
test results. FEspecially, the Saul-Bergstrom function showed small deviation from the
measurements. However, both functions showed higher values than test results in
higher maturity. This implies that further studies of maturity functions are
recommended to assess the development of ultimate strength properly.

Keywords : Strength development, Curing temperature history, Heat of hydration,
Maturity, High-strength concrete
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Table 1 Mix proportions of concrete

Unit Content
Mix (kg/m%) W/C| Air | Ad
Name (%) | (%) | (%)
W C S G

2121353840 |840(60.0| 4.0 | 0.0
190 |42218401840]45.0| 4.0 | 0.0
177 168217841784 |26.0| 2.0 | 3.5
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Table 2 Results of compressive strength test

W/C| Age
(%) | (day) 5

Curing Temperature(<T)

10 | 20} 30 40 | 50
60 3 73 196 1149 220 | 218 | 220
7 150 | 203 | 206 | 260 | 281 | 286
28 1272294294 329 | 317 | 324
91 |345|383|377| 401 | 356 | 346
45 3 182|230 | 3251 350 | 393 | 385
7 303 1365|391 401 | 438 | 416
28 | 495|488 | 5563 517 | 518 | 533
91 | 5591600586 | b86 | 605 | 496
26 3 4101490 | 669 | 697 | 694 | 688
7 5711642690 | 781 | 786 | 765
28 | 784|824 | 867 | 905 | 924 | 881
91 838|899 (928 1006|1012|933
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Table 3 Results of Compressive Strength Test( Relative Compressive Strength)

No.| T1 | T2 Water Cement Ratio(%)
() | (¢ 60 45 26
Age(day) Age(day) Age(day)
3 7 28 91 3 7 28 91 3 7 28 91
1 70 10 0.751 0.82 | 0.95(0.64|0.76 | 0.90 | 1.00]0.85|0.89| 1.01 |1.09
20 0670701 0.851103|064|084] 097 [1.03|0.85]1090| 1.00|1.13
30 - 081092 108064079098 |1.00]|0.85{0.94 1.10 |1.27
20 20 - 0.66 | 1.00 - - 0.76 | 1.00 - - 0.78 | 1.00
(365) (516) (807)
2 60 10 - 0.79 1 095 11.13]0.82]|0.92] 0.85 {1.09|0.83|0.83]| 0.94 |1.06
20 {0701 0.81 | 091 | 1.090.82|0.85! 095 |1.15/0.83]|0.92] 0.98 |1.13
30 0.77 1 0.98 | 1.1310.82|0.87 1 1.06 {1.20|0.83|0.90] 1.07 11.16
20 20 - 0.68 | 1.00 - - 0.73 1 1.00 0.79 ] 1.00
(365) (516) (807)
3 50 10 - 0.78 | 0.92 | 1.17 | 0.82|0.86| 0.96 | 1.03 | 0.78 1 0.86| 0.86 | 1.00
20 10.7610.79 ] 0.99 | 1.16 { 0.8210.83| 1.00 | 1.10 1 0.78 1 0.87| 0.95 | 1.11
30 0811097 1221082083 1.12]1.22/0.78[0.80]| 1.02|1.23
20 20 - 0.70 | 1.00 - - 0.76 | 1.00 0.68 1 1.00
(365) (516) (807)
4 40 10 - 0.73 1 0.84 |1.05]0.74|10.75] 0.89 [ 0.990.72]0.85] 0.97 | 1.08
20 106710731092 11.20]0.74/0.79| 098 | 1.12]0.7210.88| 1.04 | 1.15
30 0.74 | 0.89 [ 1.14]10.741086 | 1.03 [ 1.17]0.72,091 | 1.06 | 1.37
20 20 - 1.00 | 1.40 - 1.00 | 1.34 1.00 | 1.16
(365) (516) (807)
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