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Bxperinental Study on Evaluation

of Tile Separation and Crack Depth of Concrete by Elastic Wave Method

Kazuo YAMADA

The waveform of elastic wave propagating through concrete

lated to the internal structure of concrete

It may be possible

contains various informations re-

to clarify the defects in con-

crete, such as tile separations and cracks, by analyzing the detected elastic wave in detail. The

elastic wave method was applied to evaluate the tile separation and crack depth , as the fundamen-

tal investigation to establish a new non-destructive technique predicted from the frequency chara-

cteristics of elastic wave propagating throug hconcrete

study:
1) The frequency characteristics

of transducers

Following results were obtained in this

of measured vave are very affected by the setting locations

to emit and detect the elastic wave, even if the width of tile separation is same

In general, when both transducers are setted on the separate portion of tile, the measured wave is

most sensitively affected by

2) The amplitude and energy of the measured waveform

lower than 150 kHz of the frequency transfer function become prominent significantly

crease of separating width of tile
3) The amplitude

lower than 50 kHz of the frequency transfer function

crease of crack depth.
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and energy of the measured waveform decrease, and the

the change of sparating widthof tile

frequency components
with the in-

increase, and the

frequency components

become prominent significantly with the in-
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Table 1 Mix proportions and measured consistencies.

. W/c Unit Weight (kg/m3) Consist-
Medium i
(%) | water | Cement | Sand | Gravel | encies
Wortar 60 | 352 587 1174 - 298
Mortar'’ | 60 | 352 587 1585 - 262
Concrete | 60 | 200 333 740 1060 19.2

[Notes] Consisitencies; Flow for mortar and $lump (cm)
] for Concrete, 1):Bond{ng agent for tile.
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(b) Experiment-1I .

Fig.1 Sizes and proportions of specimens.
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Table 4 Result for estimation of crack depth (Experiment-II) .

Medi Crack | Crack Method- B Method- C Method- D
edium
width | widt d . | Erro d . | Exror dest. | Error
(mm (i}mm? (;Es (mm (;;} (mm) (m;f (mm)
o | B LB |8 | BT L
. . . . +25.
Concrete 60 69 19 91.6 | +31'6 | 102.1 | +42:1
80 80 0 103.8 +23.8 106.4 +26.4
Average of error (%) 12.5 50.6 51.3
) 20 25 +5 21.1 | +1.1 | 8,9 [-11.1
Mortar 2.0 40 42 +2 58.8 +18.8 60.7 +20.7
60 61 +1 76.6 +16.6 64.5 +4.5
80 79 -1 98.1 +18.1 122.9 +42.9
Average of error (%) 4.5 27.3 39.6
Total average of error (%) 8.5 39.0 45.4

[Notes] dest.:Value of estimation for crack depth.
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