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Estimation of strength of concrete by optical analysis of elements
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A non-destructive method for estimating the strength of concrete without the

influence of coarse aggregate distribution has been developed. In this method, the compressive
strength of concrete is estimated nondestructively by optical measurement (laser induced breakdown
spectroscopy; LIBS). This method directly estimates the hardness of mortar, which is correlated with
the compressive strength of concrete, and is not affected by the distribution of coarse aggregate,
which causes variation in measurement values in conventional non-destructive inspection methods such
as ultrasonic methods. In the estimation, data from mortar measured by LIBS were extracted, and
regression equations were created by multivariate analysis. As a result, the estimated values
generally agreed with the compressive strength determined by destructive testing.
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Shuzo Eto, Taku Otsuka

Characteristics of self-absorption of spectra measured by LIBS for estimation of compressive strength of concrete
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