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Abstract - The durability of coatings on steel bridges is affected by climatic factors, especially UV-induced photochemical
reactions, leading to coating degradation and steel corrosion. This study examined four types of heavy-duty coatings for
domestic steel structures through a 43-month indoor acceleration test (ISO 16474-3) and a 60-month outdoor exposure test on a
marine steel bridge. Indoor results showed gloss retention dropping below 50 % in 2-3 months and below 10 % in 10 months,
with a linear increase in color difference. Outdoor results varied by coating type, with 50 % gloss retention times of 11.2, 13.9,
and 33.7 months for urethane, ceramic, and polysiloxane coatings, respectively. Acceleration coefficients were proposed based
on the correlation between indoor and outdoor tests.
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Table 1. Coating system of specimens
Coating layer (um) Dry film
Coatin, e Specimens .
g P . Bottom coat Intermediate coat Top coat thickness (um)
Inoragnic zinc Epoxy-based Urethane
U-Z 255
75 100 80
Urethane E f High solid Ureth
0xy masti i i X rethan
U-E pOXy mastic gh solid epoxy ethane .
75 100 80
Inoragnic zinc Ceramic protective paint Ceramic urethane
C-Z 250
. 75 100 75
Ceramic . . . . -
C-E Epoxy mastic Ceramic protective paint Ceramic urethane 250
75 100 75
Inoragnic zinc Epoxy-based Polysiloxane
P-Z £ POxY Y 255
. 75 100 80
Polysiloxane E " Hich solid Polvsil
0
PE poXy mastic igh solid epoxy olysiloxane 955
75 100 80
Inoragnic zinc Epoxy-based Fluorocarbon
F-Z 225
75 100 50
Fluorocarbon e " Hioh solid = 5
FE poXy mastic igh solid epoxy uorocarbon 955
75 100 80
Table 2. UV Accelerated test conditions of ISO 16474-3
Step Process Time (hr)
. (60 +£3)°C
UV radiation 0.83 W/m*nm at 340 nm 4
. (50 +3)°C
Condensation No UV radiation 4

Fig. 1. Dimension of tested specimen and coating defects (mm)
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Table 3. National Bureau of Standards(NBS) ratings

NBS units Critical remarks of color difference
0.0-0.5 Trace Extremely slight change
05-1.5 Slight Slight change
1.5-3.0 Noticeable Perceivable change
3.0-6.0 Appreciable Marked change

6.0-12.0 Much Extremely marked change

12.0 or more Very much Change to other color
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Moisture (rain, humidity, etc)

4
30,, NOx, H;5, etc I Sunlight (ultraviolet)

Top coat

Intermediate coat
Bottom coat

(a) Initial exposure

(b) Film degradation

() Rust formation

Fig. 3. Process of rusting due to degradation of the coating film
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Fig. 11. Comparison of degradation rate ratio between indoor and outdoor tests
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