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Evaluation of Relative Corrosion Rate depending on Local Location and
Installation of Structural Member in Steel Water Gate

Min-Gyun Ha', Young Soo Jeong’, Seung hun Park’, Jin-Hee Ahn™

Abstract: The corrosion amounts of steel structures can be different depending on their installation condition and height. Thus, their corrosion
maintenance should be considered depending on installation conditions of local structural members. In this study, an atmospheric exposure test was
conducted to evaluate the corrosion amount and the corrosion rate depending on the installation condition and height of a steel water gate using
monitoring steel plates and corrosion environment measuring sensors. The mean corrosion depth was evaluated using the weight loss method and the
galvanic corrosion current was measured by corrosion environment measuring sensors. Local corrosion rate of local structural member in steel water
gate was estimated using measured mean corrosion depths and galvanic corrosion currents. From this measurement results, the corrosion damage in
horizontal member of the cross beam was highly evaluated than those of other structural member as skin plate, etc. The relative difference in the corrosion
rate of a local structural member could be highly affected by local corrosion environments of steel water gate members. Therefore, an appropriate
maintenance method should be considered for local corrosion damages of local structural members determined by local corrosion environments of a
steel water gate.
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(a) Installation details - A floor

(b) Installation details - B floor

(c) Installation details -

Fig. 3 Installation details of monitoring steel plate
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Table 1 Evaluation results of mean corrosion depth

Mean corrosion depth(zm)

Structural member
6 months 12 months 24 months

Upper horizontal 47.42 49.19 85.99

Horizontal 25.48 29.72 69.36

A floor
Skin plate 4.60 17.40 33.26
Vertical 2.83 18.05 26.54
B floor Horizontal 7.43 32.20 76.08
Horizontal 13.09 76.79 186.84
C floor Skin plate 3.19 23.36 36.80
Vertical 2.12 9.55 16.28
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Table 2 Corrosivity grade of carbon steel (KS D ISO 9223, 2015)

Grade Unit Carbon steel
cl After one year of ro <13
Very low) exposition vy
(Very Normal state T = 0.1
o After one' }fear of 13<r, <25
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Fig. 5 Mean corrosion depth estimation of each monitoring floor

S8 AT 2 HhElo] Zupd BA R k)
A A = ] ol Q= AL 8218 % 2lrH A et
al., 2019).

7 E2] ATl AXE FAESH AAZHE AS
B dnpe R RO 2 HE] FA 8 A4 X A 9
H Yo A3t Fig. 70 e AT B2 st 52
o] x1gjd ] we} Zdupy R FEF] Flstal 2=
39 A BARFZFOEHE Eq. (1) #2o| gHbate
ALt sl o, Fadshe 1d 59t 72 dupy B2
FaFo] vl sl 71 sle] A8 tHMizuno et al.,
2014). F-21431F =AY 58 Yol ASHE gol vE =



Horizontal
Vertical

Upper horizontal
Skin plate

T T
7 8

5 6
Summer data (Month)

Corrosion currnet (nA)

(a) Summer season data(March ~ August, 2018)

Corrosion currnet (nA)

Upper horizontal Horizontal
Skin plate Vertical
I

11 12 1
Winter data (Month)

(b) Winter season data (September 2017 ~ February, 2018)
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Table 3 Average temperature and relative humidity(Jeon et al., 2019)

Temperature (C)  Relative humidity (%)
General environment 15.1 63.7
Target water gate 15.1 74.8
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Table 4 Prediction results of corrosion amount

Exposure period (years) Mean corrosion depth(zm)

Upper 5 101.42
horil;l;ntal 10 118.39
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S 98.38
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5 33.02
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5 25.15

Vertical 10 2829
30 34.67
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Table 5 Margin thickness of water gate(Kim et al., 2015)

Be always in contact water  Be not always contact water

One side Double side One side Double side
water contact water contact water contact water contact
Fresh 1.0 mm 2.0 mm 0.5 mm 1.0 mm
water
Sea 1.5 mm 3.0 mm 1.0 mm 2.0 mm
water
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Fig. 10 Detail of cross beam of target water gate
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