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Abstract - In this study, to analyze the paint chalking and condition evaluation methods of the steel bridges, 20 public steel
bridges were selected and the color difference, paint chalking, and coating thickness were measured. The color difference was
measured using a colorimeter, and the grades of paint chalking were evaluated using the tape method and standard photos. The
paint coating thickness before and after removing the paint chalking was measured to evaluate the reduction of the paint coating
thickness depending on the paint chalking level. From a result of color difference analysis, it was confirmed that a relative color
difference occurred depending on the color of the paint type, and it was found that white paint showed color difference even if
paint chalking occurred. In addition, it was confirmed that the reduction in paint coating thickness may be relative depending on
the level of paint chalking or relative deviation. Furthermore, as a method to simplify the evaluation process of paint chalking,
a machine learning model that can evaluate its grade using only photographic images was analyzed by CNN(Convolutional

Neural Network).
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Fig. 1. Measurement location of steel bridge girder and test
methods
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Table 1. Learning parameter

Learning Parameter

Batch size 32
Epoch 100
Learning rate 0.001
Optimizer Adam
Loss function Binary crossentropy
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Fig. 6. Normal test of paint coating thickness before removing

chalking
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Fig. 7. Normal test of paint coating thickness after removal
chalking
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Fig. 8. Difference in paint coating thickness
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Table 3. Evaluation results of paint chalking

Evaluation results

. Standard
Service tEiZiiZfs Deviation .
life Color | AE difference Chalking
(¢m) Before | After
7 Green | 13.5 3.28 13.0 | 12.9 D
8 Green | 18.3 10.65 26.6 | 27.3 D
8 Green | 4.9 17.00 142 | 13.8 D
9 White | 4.0 5.06 17.9 | 224 D
11 Green | 32.1 15.85 104 | 10.0 D
12 Green | 4.5 1.71 102 | 11.2 D

15 Green | 5.1 -0.15 9.1 9.7 B~C

17 Green | 19.5 8.30 31.2 | 30.1 D

17 Green | 18.9 7.18 147 | 16.5 B~C

Kok 0]_9.6‘ HHO]-:‘ = 3 J.g

4% CNN EH‘J 21} 32 A3t Table 49} Zo| &=

Z5 9t E5L Xqﬂ‘E(Accuracy)ﬂ- A4 = (Precision),
AEE(Recal)S 4 2)~(4)S E83to] Akt 23
Table 52} o] S = 80.00%, U= 83.68%, A
82 80.00%= LFEFGETE Table 49} ZHo] CNNS &
&3 wols 53 W7k BAIH ASFT cERE
95%, DG a 80%2] LR SE= EFoIAUAT,
BEFL 50%2] HEEsE e 28 & 5 9tk of
= QA 3404 $41% W83} SA5HA wlots ) B

18 Green | 20.8 0.96 10.8 | 11.2 B

18 Green | 21.7 3.38 174 | 17.6 D

19 Green | 17.7 11.08 13.0 | 13.0 D

21 Green | 20.7 11.00 11.7 | 132 B~C

21 Green | 23.9 8.68 126 | 114 C~D

21 Green | 17.2 3.40 104 | 9.0 D

55 20 S 49 AT WA} ofelg 5
98- Ul 5 9Iek. Wolst BE-F B7bo] st s
52 s 9ste] 38 AFaARES Y55t A
£H0% Rde AMUTGA WoletE A-DEIHA
Yeksh) B7ke 4 942 Aol
2 Aol 2AE CNN BEe @7 dlo|mu}
EEANS T80 $UHOE WA PHL Tha
sloto] ARRIE G AEFORE T3S B Weto] 2
% 912 Aolth. 3k, 71E W7l PES Testo] Wo}
Table 4. Confusion matrix for VGGNet16 model
Ground truth
A B C D Total
A 19 0 1 0 20
o B 1 10 8 1 20
Prediction
C 0 1 19 0 20
D 2 0 2 16 20
Total 22 11 30 17 64

22 Green | 28.0 4.26 11.1 | 10.0 B~C

22 Green | 19.3 1.07 159 | 15.6 D

Table 5. Accuracy, precision and recall of each model

24 Blue | 333 3.48 16.8 | 13.8 B

25 Blue | 143 7.59 31.5 | 29.6 D

34 White | 4.4 3.86 17.6 | 142 C~D

VGGNetl6 Model
Accuracy 80.00%
Precision 83.68%
Recall 80.00%
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