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An Empirical Estimation Procedure of Concrete Compressive Strength Based on
the In-Situ Nondestructive Tests Result of the Existing Bridges

Hong-Seob Oh'¥, Kwang-Chin Oh’

Abstract: Rebound hammer test, SonReb method and concrete core test are most useful testing methods for estimate the concrete compressive strength
of deteriorated concrete structures. But the accuracy of the NDE results on the existing structures could be reduced by the effects of the uncertainty
of nondestructive test methods, material effects by aging and carbonation, and mechanical damage by drilling of core. In this study, empirical procedure
for verifying the in-situ compressive strength of concrete is suggested through the probabilistic analysis on the 268 data of rebound and ultra-pulse
velocity and core strengths obtained from 106 bridges. To enhance the accuracy of predicted concrete strength, the coefficients of core strength, and
surface hardness caused by ageing or carbonation was adopted. From the results, the proposed equation by KISTEC and the estimation procedures
proposed by authors is reliable than previously suggested equation and correction coefficient.
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Table 1 Magnitude of strength correction factors for converting core
strength into equivalent in-place strength(ACI 214.4R-13)

Factor Condition Mean value
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A t ratio®
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F
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. 50 mm 1.06
Core ‘j;ameter 100 mm 1.00
T dia 150 mm 0.98
Moisture Standard treatment 1.00
condition : Soaked 48 h in water 1.09
me Air dried 0.96
Damage due to drilling 7}, 1.06

* Constant « equals 4.3(10-4) 1/MPa for f, _ in MPa
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Table 2 Strength reduction coefficient according to the age of
concrete proposed by AlJ(1983)
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Table 3 Existing equations and proposed equation for predicting of
concrete compressive strength
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) according to the various correction coefficients

Coefficient of AlJ Coefficient of Kim et al. Coefficient of Breccolotti

Average St.Dev. R Average St.Dev. R’ Average St.Dev. R?
MRSJ 2.053 0.323 0.401 1.861 0.563 0.407 1.628 0.222 0.550
AlJ 1.617 0.272 0.318 1.440 0.316 0.221 1.279 0.168 0.572
iﬁ:&‘&d Kimetal.  1.057 0.174 0.344 0.944 0.214 0.192 0.837 0.108 0.586
KRISS 2.367 0.374 0.396 2.124 0.533 0.09 1.875 0.236 0.603
KISTEC 1.141 0.178 0.4123 1.029 0.284 0.407 0.904 0.117 0.587
All 2.486 1.685 0.136 2.068 1.225 0.241 1.738 0.703 0.276
i/(l)entfl?zz RILEM 2.228 0.554 0.114 2.028 0.553 0.191 1.962 0.470 0.225
KISTEC 1.911 1.969 0.183 1.703 1.597 0.301 1.276 0.269 0.362
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