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Anticorrosion design of steel structure on the top of large coal silos in ports
YU Yangl, QU Junbiao®, BI Shaonan’
(1. Guoneng Huanghua Port Co., Ltd., Huanghua 061100, China;
2. CCCC Water Transportation Consultants Co., Ltd., Beijing 100007, China)

Abstract: To the severe corrosion and maintenance challenges observed in the roof steel structures of the silos
during the operation of Phase III and IV of the Huanghua Port Coal Terminal, this study conducts anticorrosion
research on these structures. The objective is to propose long-term anticorrosion solutions suitable for the highly
corrosive port environment, extending the service life of protective coatings and reducing future maintenance
frequency. Through field investigations and theoretical analysis, the primary causes of severe corrosion in the roof
steel structures are identified. Based on literature review and engineering case studies, metal protection and coating
protection technologies are extensively evaluated, leading to the proposal of two heavy-duty anticorrosion schemes
with a design service life of no less than 30 years. Furthermore, addressing the compatibility between anticorrosion
and fire protection, theoretically grounded and practical engineering case studies are employed to propose
integrated anticorrosion and fire protection measures suitable for port silos. In response to the highly corrosive
environment of ports, heavy-duty anticorrosion measures and anticorrosion and fire prevention supporting
measures are proposed, which can increase the design life of conventional anti-corrosion protection from 10 years
to 30 years, with an extension of three times. The research results can provide valuable references for the
anti-corrosion design of Phase V of the Huanghua Port Coal Terminal and other similar silo structures.
Keywords: the Huanghua Port Coal Terminal; coal silos; steel structure on the top of silos; anticorrosion design;

anticorrosion and fire protection
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Fig. 1 3D model of the silo
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Fig.2 Corrosion of steel structures
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Tab.1 Commonly used heavy-duty anticorrosive coatings
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Tab.2 Comparison of heavy-duty anticorrosive topcoat paints
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Tab.3 Steel structure anticorrosion measures
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Tab.5 Flexibility index of anticorrosive topcoat
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Tab. 6 Anticorrosion and fire protection supporting scheme
T# {8 IR AL fige

1) THLE BRI 75 wm;
2) A E P B 25 um;

3) A = H P 50 pum;
4) WAL KL 6.5 mmy;
6) R E = R 40 pum;
7) SR 25 um;

AN 8) AR LI 25 pm
(%)

1) TEHLE BRICHE 75 wm;

2) IR EFE 35 wm;

3) SRR K gL 26 mm;

=N 4) S PTF 1 mmy;

5) HE =R 40 pum;

6) JUBK IH 25 pm;

7) AR 25 pm

1) AL E BEIRIE 80 pm;;
I RN 4 3 =W 2) R BRI 100 pm;
W i 3) SRR KRR

4) BABET A 60 wm

1) AKHETEHLUE B 100 wm;
IR U5 [ PR 2 = 2) A kP EE 50 pum;
PR B i AR 132, 1 mm;

4) INIETR R 2RI 30 wm

1) TEHLREBREE )R 20 pum;
I IR BARDG b =W 2) A BRI R 50 wm;
Hhat 3) AU KUK 2 mm;

4) BRI A 80 pum

4.4 ACRNEEFIBEE S B K L
FRAE FARBFTE, 87K 0 B 5 Bl ok — 141k
Mok L2 7,

RT FURFITEMEMERHN—ELFTE
Tab.7 Anticorrosion and fire protection supporting scheme
for steel structure of the project
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