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Acoustic Emissions in Mortar and Concrete under Uniaxial Stresses( I )
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Masabumi MUTO

| (FRF0544E10 A31 H2H)

This is a preliminary report of acoustic emissions during the deformation of mortar and concrete

1 specimen (10cm in diameter and 20cm in length) under uniaxial compression.

The results may be summarized as follows :

(1) The parameter m in the Ishimoto-lidas's frequency-amplitude relation decreases with increase in

f axial stress.

(2) The m-value in the case of higher strength sample is relatively small compared to the m-value in
the case of lower sample.

(3) The spectra of acoustic emissions, that are equivalent to acceleration, are characterized by one
predominant frequency (Fp) and the decay of spectral amplitude across the Fp. According to the
earthquake source model, the estimated sizes of microcracks range from 5mm to 10mm for each
sample.

(4) In the case of concrete sample, higher predominant frequency appears with increase in axial stress.
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Fig1l . Experimental system for measurements of axial stress, strains

and acoustic emissions.
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Table 1. Mix proportion of Mortar and Concrete
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Fig4 . Timing diagram of comparator circuit.
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Table 2 . Elastic constants of Mortar and Concrete
Sample E(X10°N/m?) K(X10°N/m?) c Vp(km/s) Vs(km/s)
Mortar 2.4 1.5 0.23 3.3 1.9
Concrete 1.0 0.6 0.20 2.2 1.3
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Fig 5. Stress-strain relation of mortar and concrete.
The open circle and the solid circle indicate
axial strain e, tangential strain ey , respectively.
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Fig 8 . Fourier spectra of acoustic emissions
(a) Mortar, (b) and (c) Concrete
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