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An Experimental Study on the Compressive Strength of Reinforcing Bars in
Concrete Specimens and Compressive Strength Measurement Methods

Won-Hong Lee', Sang-Gi Choi”", Seuong-Yeol Lee’, Jin-Hee Ahn*, Beom-Ju Kang’

Abstract: Measuring the compressive strength of concrete is a very important factor in the safety review of concrete structures. Concrete compressive
strength measurement methods include destructive and non-destructive methods. The destructive method includes the uniaxial compression failure
method, and the non-destructive method includes the rebound hardness method and the elastic wave measurement method. In this study, the type
of measurement method and the effect of reinforcing bars inside the concrete were tested to examine the relationship between them. Regardless of
the type of specimen, the average compressive strength by the elastic wave measurement method among the three experimental methods was greater
than the average compressive strength by the other methods. When the specimen type is the same, the standard deviation of the measured values of
the elastic wave measurement method is smaller than that of the other measurement methods, so it can be seen that the elastic wave measurement
method does not show large variance in the measured values compared to the other two measurement methods. When the average compressive strength
according to the test method for each specimen was compared with the average compressive strength of the compressive failure test method, the average
compressive strength was measured to be high in the order of the elastic wave measurement method, the compression failure test, and the rebound
hardness method. Since the measured values of the compressive strength of concrete are different depending on the method of measuring the compressive
strength of concrete and the presence or absence of reinforcing bars inside the concrete, further research is required considering the effect of various
concrete covers.
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Table 1 Rebound hardness correction value

AR
R
+90° +45° -45° -90°
10 - - +2.4 +3.2
20 -5.4 -3.5 +2.5 +3.4
30 -4.7 -3.1 +2.3 +3.1
40 -3.9 -2.6 +2.0 +2.7
50 -3.1 2.1 +1.6 +2.2
60 -23 -1.6 +1.3 +2.2
Table 2 Value of age coefficient o,
Day 4 7 15 28 50
o, 1.90 1.72 1.32 1.00 0.87
Day 100 300 500 1000 3000~
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Table 3 Desing mixing ratio of 27MPa design stregnth

W/C | S/a | Water | Cement | Fine agg. | Coarse agg. Sup:irf::stl-
(%) | () | (kg) | (kg) (kg) (kg) (ke)
422 | 425 | 154 365 774 1,059 2.19

100

80

200

Re-bar: D16, 22, 25

Concrete specimen

(a) Dimensions (b) Specimen(in re-bar)

Fig.1 Dimensions and test specimen

Photo 1 Curing of test specimens
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Fig. 2 Compressive strength test(Rebound Method)

Photo 2 Schmidt hammer test

Table 4 Average Compressive strengths (Unit : MPa)
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Fig. 3 Compressive strength test(Elastic Wave)

Table 5 Average Compressive strengths (Unit : MPa)
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Fig. 4 Compressive strength test(Compressive failure)
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Table 7 Standard deviation of data

Table 8 Differences in average compressive strength according to the test methods

Non-rebar | D16 D22 D25

Rebound 2.27 1.77 4.83 5.53
Elastic wave 1.28 0.46 1.39 1.20
Compressive failure 2.85 1.85 2.88 2.14

Rebound Method === Elastic Wave ===Compressive Failure

40
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20
15
10

5

0

D16 D22
Concrete speCImens

Strength (MPa)
[
b5

Fig. 5 Average compressive strength according to
test methods and specimens
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Table 9 Differences in the average compressive strength on average
compressive destructive strength
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Compressive failure 34.5 -8.24
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Rebound method 36.0 -4.26
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