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Development of the Corrosion Deterioration Inspection Tool for Transmission
Tower Members

Sang-Kyun Woo', Byong-Don Youn’, Ki-Jung Kim®, In-Yeop Chu**

Abstract: Recently, interests for maintenance of transmission tower are increasing to extend life of structures and reduce maintenance cost. However,
existing classical diagnosis method of corrosion deteriorated degree on the transmission tower steel members, visual inspection, has a problem that
error often due to difference of inspector’s individual knowledge and experience. In order to solve the problem, this study catried out to develop the
corrosion deterioration inspection tool for transmission tower steel members. This tool is composed of camera equipment and computer-aided diagnosis
system. We standardized the photographing method by camera equipment to obtain suitable pictures for image processing. Diagnosis system was
designed to evaluate automatically degree of corrosion deterioration for member of transmission tower on the basis of the RGB color image processing
techniques. It is anticipated that developed the corrosion deterioration inspection tool will be very helpful in decision of optimal maintenance time
for transmission tower corrosion.
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Table 1 Criteria of Deterioration Grade for Hot Dip Galvanizing
Member

Grade External characteristics

*Shows bright gray color(original color of member)

1 Lo N . . .
*Surface is satisfactory with no discoloration and corrosion

*Shows faint rust according to the exposure of galvanizing alloy
2 layer, and also shows light yellow color on the overall surface
*The area rate of the discolored site into red or black is within 10%

*The alloy layers on all sides are exposed. Beginning to show
red color, and spots of rust or local corrosion has occurred

3 *The area rate of the rust within the 1m size of the member is
within 20%
*The alloy layer and steel member are exposed in wide area to
4 be changed into red and black color

*The area rate of the rust within the 1m size of the member is
between 20~40%

*The steel member is shown wider than in grade 4, and
5 noticeable black discoloration has occurred
* Area rate of rust in the 1m size of the member is over 40%




Table 2 Criteria of Deterioration Grade for Painted Member

Grade External characteristics

*Shows the unique color(green, orange, etc.) of the initial
painted member

* The surface condition is satisfactory, and has no discoloration,
crack, exfoliation, swelling and exposure of the base material

*Shows slight discoloration on the painted member, but the
surface condition is satisfactory in overall, and the area rate
of damage such as crack, exfoliation, swelling and exposure
of the base material are less than 5%

*Crack, exfoliation, swelling and exposure of the base material
are occurred on the surface of the painted member
3 <There are also corrosion on the base material exposed
*The area rate of damage within 1m size of the length in the
member is less than 20%

*Crack, exfoliation, swelling and exposure of the base material
are widely occurred on the surface of the painted member

4 «There are corrosion also on the base material exposed

*The area rate of damage within 1m size of the length in the
member is between 20~40%

*Crack, exfoliation, swelling and exposure of the base material
are occurred on the surface of the painted member more
wider than grade 4

*There are corrosion also on the base material exposed

*The area rate of damage within 1m size of the length in the
member is over 40%
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(b) Camera Equipment

Photo 1 Camera Equipment for Corrosion Deterioration Inspection
Tool
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Fig. 1 RGB Value of Transmission Tower Steel Member
Table 3 RGB Value Analysis of Transmission Tower Steel Member
o Rust Painting Hot Dip Galvanizing
Division
R G B R G B R G B
Maximum 146 115 97 203 181 164 161 180 170
Minimum 37 36 20 79 95 39 45 65 81
Average 85 65 49 144 139 122 96 112 123
Variance 719 386 273 1,229 554 1,412 946 937 949
Standard Deviation 27 20 17 35 24 38 31 31 31
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Fig. 2 RGB Value of Rusting for Transmission Tower Steel Member
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Table 4 System Development and Operation Environment

Division Contents

Development ¢ Language : C++(Microsoft Visual Studio 2010)
tool * DBMS : MS-SQL

* OS : Windows Server 2012
* User Interface : XPLATFORM 9.2(Internet WEB)
* WEB Server : Tomcat 7.x

Operating
environment

H/W *IBM-PC Compatible
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Q
= =
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Photo 2 Architecture of computer-aided diagnosis system for Transmission
Tower Steel Member
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Fig. 4 Flow Chart on the Computer-Aided Diagnosis System of
Corrosion Deterioration
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