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Summary

Concrete is said to have a high degree of extensibility when it is subjected to large de-
formations without cracking. The cracking behavior of concrete in the field may even be
more complex. For example, in mass concrete compressive stresses are developed during
the very early period when temperatures are rising, and the tensile stresses do not devel-
op until at a later age when the temperature begins to decline.

Actual cracking and failure depend on the combination of factors and indeed it is rare-
ly that a single adverse factor is responsible for cracking of concrete. The importance of
cracking and the minimum width at which a crack is considered significant depend on the
conditions of exposure of the concrete.

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

In this paper, the concrete cracks that artificially introduced crack width is 1 and
2mm, crack depth is 2, 4, 6, 8cm were measured by Tc-To Method.

In consequence, the measured depth was increased with increase of measuring distance
from concrete crack. The most reliable results were shown when the introduced crack

width was lmm, and the measuring distance was 10cm from concrete crack.
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Table-1. Physical properties of normal portland cement

It SG Fineness Setting time(hrs-min) Compressive strength(kgf/cm?)
em ' blaine(cm?/g)|  Initial Final 3days 7days 28days
Portland
ortan 3.15 3,240 5-7 7-20 194 216 323
cement
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Table-2. Chemical composition of normal
Portland cement (unit ; wt. %)

Si0, |A1203 Ca0 |MgO| S0; | K30 |Nay0|FeyOs
21.09] 4.84 [63.85] 3.32 | 3.09 | 1.13] 0.29 | 2.39

Table-3. Physical properties of aggregate

Sige Spec1.flc AbsorPtlon Fineness [Unit weight
Item (mm) gravity | ratio modulus | (kg/m®)
m
(200) | (%) &
Natural
<475 2.63 0.07 2.96 1,550
sand L
Crushd
T 260 | 105 | 64 | 1672
gravel
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Table-4. Mix design and compressive strength

W/C | Slump | Water | Cement | Sand | Gravel | S/A Compressive strength(kgf/cm?)
(%) (cm) (kg) (kg) (kg) (%) 3 days 7days 28days -
53.7 12 180 335 875 49 153.2 232.7 318.8
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Table-5. Test results calculated by Tc-To Method

Introduced Crack Transit Time( usec) Calculated Depth(cm)
Width(mm)|[Depth(cm)| a=5cm |a=10cm |a=15cm|a=20cm | a=5cm |a=10cm |a=15cm |a=20cm
0 0 24.7 49.7 74.3 96.0 0 0 0 0

2 26.8 50.9 75.2 96.6 2.12 2.21 2.34 2.24
1 4 32.5 53.7 77.3 98.1 4.28 4.09 4.31 4.21
6 41.2 58.6 80.9 101.2 6.68 6.25 6.46 6.67
8 51.2 64.6 85.3 104.5 9.08 8.30 8.46 8.60
2 28.5 51.2 76.8 97.1 2.88 2.48 3.03 3.04
4 37.2 55.4 78.4 99.4 5.63 4.92 5.05 5.37
2 6 44.1 59.7 82.1 101.9 7.40 6.66 7.05 7.11
8 53.0 66.3 86.5 105.3 9.49 8.83 8.94 9.01
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