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Thickness Measurements of the Base Concrete by the
Impact-Resonance Test
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Abstract

Thicknesses of the hase concrete blocks supporting large machines were estimated by analyzing the res-o -
nance modes of mechanical vibrations The vibration was produced by the mechanical impact with steel ball drop
and detected by a wideband conical piezoelectric transducer. The detected signals were analyzed by FFT and
thicknesses of specimen were determined by the resonant frequency of vibration. For the layered concrete
block, the estimated thickness is dependent on the acoustic reflective index at the boundary hetween layers.
The estimated thickness up to 100an were in good agreement with the real value. In addition. this technique
could be applicable to the estimation of the bonding status of the layered structures.
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Figure | Schematic diagram of the stress wave propagation in
the layered concrete slab.
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Figure 2 Computer simulated frequency spectra for the impact-resonance test of two-layered stab with (a) R=0.1, t= 30xs;
(b) R==09, t.=30xs: {¢) R=0.1, t.=120s: (d} R=-0.9, L=120ss.
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Figure 5 Typical impact-resonance test results at the position 1. (a) Realtime waveform of the noise and (b) its

frequency spectrum. (c) Real-time waveform of the impact-resonance test results for the bottom plates
and (d) its frequency spectrum, (e) Real-time waveform for the steel bars and (f) its frequency spectrum.
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Figure & Typical frequency spectra for the impact-resonance tests, (a) At the position 2 using 16mm dia. steel ball.
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