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Abstract Recently, the safety issue of high-rise concrete buildings damaged by fire, helicopter collisions, earthquakes,
and faulty construction has attracted a great deal of interest. It is essential to know the strength of the concrete in
order to accurately evaluate its safety for the reinforcement of these buildings. The core drilling method is considered
to be the most effective method of assessing the compressive strength of concrete. However, it is very difficult to
retrieve the core without the reinforcing bars, because buildings made with high-strength concrete are overcrowded
with reinforcing bars. These reinforcing bars are often present in the core specimens, but there are few research
studies and no regulations concerning the assessment of the strength of the concrete for high-strength core specimens
within reinforcing bars. The purpose of this study is to investigate the effects of the reinforcement arrangement on
the strength of the concrete and to present the quantitative values. To complete this research, the compressive
strengths of different types of concrete with two different strengths (40 MPa and 60 MPa), two reinforcing bar
diameters (10 mm and 12 mm), and 15 types of specimens with or without reinforcement arrangements were prepared
and tested. As a result, the strength of the cylinders whose volume is less than or equal to the reinforcement volume
of 53.1 cn' (about 4 - 13 mm) was predicted to have a low value of up to 60% of the strength of the cylinders without
reinforcement.
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Fig. 1. Configurations of reinforcement arrangement
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Table 1. Test results(40MPa)

10mm 13mm Ave.
Type
MPa % MPa % MPa %
0 38.2 100 382 100 382 100
1 385 101 311 81 348 91
2 332 87 29.3 71 312 82
3 332 87 30.3 80 31.8 83
4 325 85 29.1 76 30.8 81
5 31.0 81 313 82 312 82
6 326 85 311 81 31.8 83
7 30.1 79 27.6 72 28.8 76
8 329 86 29.5 71 312 82
9 282 74 229 60 25.6 67
10 31.7 83 28.6 75 30.1 79
@ Type 13 (®) Type 14 11 274 72 25.1 66 26.3 69
Fig. 2. Examples of reinforcement arrangement " 259 % o ol %1 o
13 28.6 75 26.0 68 273 72
1 14 26.7 70 23.0 60 249 65
Table 2. Test results(60MPa)
10mm 13mm Ave.
Type MPa % MPa % MPa %
0 514 100 514 100 51.4 100
1 46.7 91 439 85 453 88
2 38.8 76 40.8 79 39.8 78
3 54.8 107 453 88 50.0 97
4 492 96 50.2 98 49.7 97
5 51.0 99 48.5 94 49.7 97
6 54.7 106 442 86 49.5 96
7 51.3 100 40.3 78 45.8 89
(a) 40-10-2 (b) 40-13-9 8 46.5 90 408 79 43.6 85
Fig. 3. Results of concrete compressive strength test 9 416 81 414 381 415 31
* concrete strength-bar diameter-bar arrangement type 10 526 102 367 7 447 37
11 434 85 38.0 74 40.7 79
Fig. 5~82 454% 2847 Table 13 25 v} 12 524 102 40.7 79 46.6 91
B0 2 Type 0ol Ujet ZEn|2 7HA 3 7k w23 g 13 49.5 96 40.6 79 45.0 88
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