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Extension of Internal Structure Diagnosis of Concrete Structures
Using Digital Hammering Inspection and Machine Learning
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An inverse analysis model was constructed to quantitatively evaluate the internal structure of concrete (internal
defects, cracks, and loss of compressive strength) from natural frequency contour maps obtained from grid-
points on the concrete surface using sensor-based hammering inspection. The constructed inverse analysis
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model was shown to be able to estimate the actual values with an error of roughly 15%.
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Fig. 1 Vibration waveform and frequency distribution
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Fig. 2 Database of crack conditions and digital hammering
inspection results
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Fig. 3 Database of compressive strength and digital hammering
inspection results
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Fig. 4 Overview of inverse analysis model
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Fig. 5 Validation of inverse analysis model
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