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Estimation of Nondestructive Strength Equations Based on the Results of In-situ
Concrete Strength for Existing Bridges

Hun-Kyom Kim"™

Abstract: Nondestructive strength Equations are commonly used to determine the strength of concrete. However, the application of the existing
equations may include many errors because this method is proposed on the basis of limited experimental parameters while actual bridges have various
parameters such as conditions of concrete mixtures, properties of concrete strength, etc. Also, the error among the existing equations causes the confusion
when engineers select the proper estimation equation for the concerned bridge. In this study, a series of the field inspection and the test have been
performed on 297 existing bridges, in order to evaluate the bridges, based on the test results of the in-depth inspection, and the estimated strengths
by means of the nondestructive strength equations are analyzed and compared with results of the core specimen strengths. According to results of
analyses, the nondestructive strength equation proposed by CNDT Committee of Architectural Institute of Japan had high relationship with core
strength. However, the strengths predicted by this equation, are underestimated when concrete's strengths are over 30 MPa, otherwise, they are
overestimated. Also in this paper, based on the relationship between the estimated nondestructive concrete strengths and the core specimen strengths
the modified strength equation through simple correlation analysis is proposed.
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Fig. 1 Completion year of structure
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Table 3 Mean and standard deviation for core strength

Fa(Mpa) Test point Mean(MPa) SD(MPa)
18 47 24.36 5.41
21 161 27.02 6.88
24 152 29.53 5.83
27 121 32.64 6.10
35 22 37.38 7.24
40 43 40.50 4.47
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Fig. 14 Relationship between core strength and predicted strength

(Architectural Institute of Japan; ultrasonic pulse velocity (RILEM)
method)
Table 4 Relationship between core strength and predicted strength
Method Researcher Equation R?
Materials Research Society of Japan F./F, = —0.021F, +1.5925 0.52
Rebound method
Architectural Institute of Japan F./F, = —0.025F, +1.7566 0.63
Ultrasonic velocity method Architectural Institute of Japan F/F, = —0.021F, +1.48 0.41
Combined Method RILEM F./F, = —0.016F, +1.4749 0.15
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