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Assessment of Natural Frequency of Steel Frames in Offshore
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ZHENG Shan-suo, SHI Lei, ZHENG Jie, ZHOU Yan, ZHANG Qiu-shi, ZHU Lan-qi

(School of Civil Engineering , Xian University of Architecture and Technology, Xi’an 710055, Shaanxi, China)

Abstract: Steel space structures in coastal areas are often exposed to the open air so are inevitably
subjected to atmospheric corrosion. In this paper, we draw from the fields of material science and
structural analysis to present a framework for evaluating potential damage from atmospheric cor-
rosion to steel space structures in coastal areas. We derive equations that relate structural natural
frequency sensitivity to structural member thickness and consider both the inner and outer surface
corrosion of the structural member. Using an actual large steel space structure as an example, we
examine the feasibility of our proposed approach and assess the potential structural damage
caused by atmospheric corrosion. The results demonstrate that atmospheric corrosion does not
obviously affect the natural frequencies of the structure but does redistribute the stress and some
of the structural members may undergo large stress changes.
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Table 2 Corrosion rate of carbon steel in all kinds

of atmosphere environment
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Table 3 Corrosion rate of two kinds of steels exposed

in the atmosphere for five years
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Table 4 Corrosion environment divided by International Standardization Organization ISO 12944-2
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Table 5 Section size of beams and column
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Fig.2 Structure layout
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Fig.3 Vibration mode shapes of the structure
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Fig.4 Natural frequency of the structure
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