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A Study on the Measurement of Steel Corrosion
in Mortar by TEM Method
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ABSTRACT: Steel, as a reinforcing mechanism in concrete, provides the tensile strength that is lacking in concrete, alone, and the high
alkaline environment (pH 12.5) in concrete offers satisfactory protection against most corrosion of the steel. However, the corrosion of reinforcing
steel in concrete can occur by chloride attack or carbonation, and it can cause a loss of integrity of a section and concrete failure through
cracking and spalling. In this study, a transient electro magnetic method (TEM) of a nondestructive technique is adapted to study the
measuring method of steel corrosion in mortar. The sensor was made of an enameled wire, with a diameter of 0.25mm and anacril. The sensor
configuration used was a coincident loop type. The secondary electro motive force (2nd EMF) was measured with SIROTEMIT, which equipped
the accelerator. The accelerator allowsthe transmitter to turn off approximately 10~15 times faster than normal. The high-resolution time series,
used for very shallow or a high resistivity investigation was selected. After steels were corroded by the salt spray, during 4, 8 15 and 25
days, they were embedded in mortar. The content results acquired in this study are as follows. The variation of the secondary electro motive
Jorce (2nd EMF) was shown by the change of steel surface with different corrosion time of steel. It was confirmed that measurement of steel
corrosion. in mortar by a transient electro-magnetic method (TEM) can be possible. '
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Table 1 Chemical compositon of steel (wt. %)

C Si Mn P S

0.29 0.16 121 0.029 0.029

Table 2 Mechanical properties of steel

Ultimate tensile

lei:f /strer;gth strength Elongation
i (egtjmm) @
44 64 23
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Fig. 1 X-ray diffraction patterns of red rust(a) and black rust(b)
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Table 3 Corrosion area rate of steel
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Corroded time  Red rust  Black rust Weight loss rate
(%) (%) (%)
4 days 54 2 12
8 days 341 329 16
15 days 38.3 521 25
25 days 34 61 4

Table 4 Conductivity of corrosion products

Corrosion product

Conductivity (1/8:cm)

Fe (Iron)

Fe;0, (Magnetite)
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Table 5 Window delay time and sampling time at high
resolution time series(window 1-17)

Window Sampling time Window
number (ms) delay time(ms)
1 0.008 0.008
2 0.014 0.014
3 0.020 0.020
4 0.026 0.026
5 0.032~0.038 0.035
6 0.044~0.050 0.047
7 0.056~0.062 0.059
8 0.068~0.074 0.071
9 0.080~0.098 0.089
10 0.104~0.122 0113
1 0.128~0.170 0.149
12 0.176~0.218 0.197
13 0.224~0.266 0.245
14 0.272~0.314 0.293
15 0.320~0.362 0.341
16 0.368~0.458 0.413
17 0.484~0.554 0.509
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Fig. 3 Decay curve to cover depth (window 1~35)
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Fig. 4 Decay curve to cover depth (Window 1~17)
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Fig. 5 Variation of decay curve with corroded steels in mortar
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