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Compressive Strength Development Model for Concrete
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Tae-Hoon Koh,” Do-Young Moon,”* Jung-Myung Bae,? and Jung-Hoon Yoo”
YNew Transportation Systems Research Center, Korea Railroad Research Institute, Uiwang, Gyeonggi 16105, Rep. of Korea

IDepartment of Civil Engineering, Kyungsung University, Busan 48434, Rep. of Korea
IJINYIN, Co., Ltd., Uiwang, Gyeonggi 16105, Rep. of Korea

ABSTRACT Time dependent model for prediction of compressive strength development of concrete cured by microwave heating
form was presented in this study. The presented model is similar to the equation which is given in ACI 209R-92 but the constants
which is dependent on cement type and curing method in the presented model are modified by the regression analysis of the
experimental data. Laboratory scale concrete specimens were cast and cured by the microwave heating form and drilled cores

extracted from the specimens were fractured in compression. The measured core strengths are converted to standard core and in-situ

strengths. These in-situ strengths are used for the regression.
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Table 1 Mix proportion of concrete

W/C Mix amount (kg/m?)

fnk
S/
MPa)| (%) | 7% [ w C S G

24 [50.0 | 40.05 | 191.69 | 383.38 | 669.53 | 1062.3

Table 2 Compressive strength results

Mean (MPa) Std. (MPa) CoV (%)

fck

27.05 0.49 1.82
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Fig. 1 Steel form used for the experimental program
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Table 3 Measured core and converted strengths

Core from heated surface
0.25day 3day 7day 15day 28day
l f. |SCS| IS | 1 f. | SCS| IS l f. |SCS| IS l f. |SCS| IS l f. |SCS| IS
1 152 7.6 | 7.4 | 8.6 |145] 17.1 | 16.5|19.1| 140 | 21.6 | 20.8 [24.0| 140 | 22.0 | 21.1 |24.4| 140 | 24.9 | 23.9 |27.7

150 | 8.4 | 82 | 9.4 |145]|17.6 | 17.0 |19.7| 140 | 21.5 | 20.7 {23.9| 140 | 20.8 | 20.0 |23.1| 140 | 24.0 | 23.1 | 26.7

150 |10.6| 10.3 |11.9|145| 17.5| 16.9 | 19.5| 140 | 20.6 | 19.8 |22.9| 140 | 23.0 | 22.1 |25.5| 140 | 21.9 | 21.1 | 24.3

150 | 12.1| 11.8 | 13.6|145| 17.3 | 16.7 | 19.3| 140 | 20.4 | 19.6 |22.7| 140 | 22.0 | 21.1 [24.4| 140 | 23.9 | 23.0 |26.6

(S N BN VS R NS

150 | 12.2| 11.9 | 13.7|145| 17.3 | 16.7 [ 19.3| 140 | 20.5 | 19.7 |22.8| 140 | 22.6 | 21.7 |25.1| 140 | 22.8 | 21.9 |25.3

Avg. | 150 |10.2| 9.9 [11.4]145|17.4 | 16.8|19.4| 140 | 20.9 | 20.1 |23.3| 140 | 22.1 | 21.2 |24.5| 140 | 23.5 | 22.6 | 26.1

Std. {09|21|21(24/|00|02]02]02|00|06]|06]06|00|08]|08/]09[00|12]11 |13

CoV | 0.6 {20.7|20.7 (20600 1.1 | 1.2 | 1.2 00| 28 | 29 |27|00]| 3.8 |37 37|00 50|49 |51

Core from unheated surface
0.25day 3day 7day 15day 28day

1| £ SCS| IS | ¢ | £ |SCS| IS | ¢ | £ |SCS|IS| 1 | £ |SCS|IS | ¢ | f |SCS|IS
1| - - - | - |145]168]162]188]130 | 16.1]152[17.6] 140|235 | 22.6 |26.1] 130 | 24.7 [ 23.4 [ 27.1
2 | - | - | - | - 145156151 [17.4] 130 | 202 | 19.1 |22.1| 140 | 23.4 | 22.5 [26.0| 130 | 24.0 | 22.8 |26.3
30| - | - | - | - [14515.6]15.1[17.4] 130 | 16.8 | 15.9 | 18.4| 140 | 23.8 | 22.9 |26.4| 131 | 26.9 | 25.6 |29.5
4 | - | - | - | - 1450157 152(17.5| 130 | 21.8 | 20.7 [23.9] 140 | 25.1 | 24.1 |27.9| 130 | 22.8 | 21.6 |25.0
5 | - | - | - | - [14515.8] 153 [17.7[ 130 | 17.0 | 16.1 |18.6| 140 | 24.3 | 23.4 [27.0| 130 | 24.6 | 23.3 |26.9
Avg. | - | - | - | - [145]15.9] 154 |17.8| 130 | 18.4 | 17.4 [20.1| 140 | 24.0 | 23.1 [26.7| 130 | 24.6 | 23.3 [27.0
Std. | - | - | - | - ]00[05|05[06]00]|25]|24[27[00]07|07[08[04]15]15]|16
CoV | - | - | - | -]00]32]30/33[00][135|13.6[13.6/00]29 |29 |29|03/6.1|62]6.1

I: Core length (mm), f, : Measured core strength (MPa), SCS : Standard core strength (MPa), IS : In-situ strength (MPa)
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Fig. 6 Measurement of core height
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Fig. 7 Compressive strength test of drilled core
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Table 4 Cylinder strength results

Curing

period| 1 2 3 4 5 Avg. | Std. CooV
(day) (MPa)|(MPa)| (7o)
0.25 - - } i j _ ) i

3 |18.03|17.4417.13|18.91|16.92|17.69| 0.72 | 4.1
7 120.52|19.97|21.16(22.59|21.20(21.09| 0.88 | 4.2
15 ]26.84|25.23125.79|26.01|25.03|25.78| 0.64 | 2.5
28 127.91|27.00]26.38|27.05{26.91|27.05| 0.49 | 1.8
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Fig. 9 Comparison of SCS with cylinder strength
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Table 5 4,b,d; in KCI model

Cement type a b d,

Ordinary portland cement 45 1095 | 1.11
Moderate heat portland cement 62 | 093 | 1.15
High early strength portland cement| 2.9 | 0.97 | 1.07
Low heat portland cement 16.2 | 0.82 | 1.40
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Table 6 a,b in ACI 209R-92 model

Type of

curing Type of cement a b

ordinary portland cement 4.0 | 0.85

Moist cured| high early strength portland

2.3 1092
cement
ordinary portland cement 1.0 1 0.95
Steam -
cured high early strength portland 07 | 0.98

cement
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