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The Application of Non-destructive Method

in Measuring of Concrete Crack
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Abstract

The ultrasonic pulse measurements can be used to detect the development of cracks in
concrete structures and to check deterioration due to frost or chemical action. An estimate
of the depth of a visible crack at the surface can be obtained by measuring the transit
times that across the crack for two different arrangements of the transducers placed on the
surface.

In this paper, the concrete cracks that artificially introduced crack of width 1, 2mm and
depth 20, 40, 60, 80mm were measured by Tc~To, Direct and Indirect Method.

The test results indicate that the Tc-To Method is the most useful in measuring crack '
of concrete structures. And the crack depth calculated by the Direct and Indirect Method is
shown bigger than artificially introduced real crack depth.
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Fig. 1. Tc—To Method
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2) Direct Method
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Fig. 2. Direct Method
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Fig. 3. Indirect Method
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Table 1. Test results calculated by Tc-To Method

Introduced Crack Transit Time ( x sec) Calculated Depth (cm)
‘(}Z:ri:; ]()ri:})l a=bcm | a=10cm | a=15cm | a=20cm | a=bem | a=10cm | a=15cm | a=20cm
0 0 247 497 74.3 96.0 0 0 0 0

20 26.8 50.9 75.2 96.6 2.12 221 2.34 2.24
40 325 537 773 98.1 4.28 4.09 431 421
: 60 412 58.6 80.9 1012 6.68 6.25 6.46 6.67
80 51.2 64.6 853 1045 9.08 8.30 8.46 8.60
20 285 51.2 76.8 971 2.88 248 3.03 3.04
40 372 55.4 784 99.4 563 492 5.05 5.37
’ 60 44.1 59.7 821 101.9 7.40 6.66 7.05 7.11
80 53.0 66.3 86.5 105.3 9.49 8.83 8.94 9.01

¥ ave Fig 13
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Table 2. Test results calculated by Direct Method.

Introduced Crack Transit Time (¢ sec) Calculated Depth
. (mm)
Width (mm) Depth (mm) a; = 10cm az= 20cm
0 0 497 96.0 0 (31.4)
20 50.9 96.6 39.1
40 53.7 98.1 53.3
1
60 58.6 101.2 71.6
80 64.6 1045 92.5
20 51.2 97.1 394
40 55.4 99.4 59.3
2
60 59.7 101.9 75.4
80 66.3 105.3 98.5
¥ a;, = Fig. 2 &2
Table 3. Test results calculated by Indirect Method.
Introduced Crack Transit Time (¢ sec)
Calculated
20
Width Depth e Depth
(o) (mm) 10cm Before After 30cm 40cm (mm)
crack crack
0 0 20.8 49.2 73.2 96.0 0
20 20.9 41.7 58.3 78.2 96.6 68.3
40 21.4 41.7 63.4 80.4 98.1 86.3
1
60 21.9 41.7 68.1 82.6 101.2 102.3
80 21.6 41.7 73.3 87.1 1045 1189
20 21.7 417 60.7 80.3 971 76.9
40 22.8 41.7 65.4 82.7 994 93.1
2
60 215 41.7 71.2 83.5 1019 1122
80 21.5 41.7 76.8 89.7 105.3 1299
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