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Analysis of the Influence of Non — uniform Corrosion on the Degradation of Load — bearing

Capacity in Steel - Concrete Composite Building Beams
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Abstract: In order to timely obtain the performance degradation of steel — concrete composite beams in non — uniform corrosion
environments, this article conducts experimental analysis. By analyzing the influence of non — uniform corrosion depth on the
effective cross — section of composite beams, the relationship between the corrosion thickness and corrosion rate of the entire
circumference and semicircle of composite beams is determined, and a finite element model of composite beams is constructed.
Design corrosion rates of 5% , 10% , and 20% respectively, and simulate and analyze the changes in bearing capacity of
composite beam specimens under load loading. The results showed that the strength yield ratio, ductility ratio, and shear
bearing capacity of the specimens in the non corroded state remained at a high level, and the mid span displacement,
compressive strain of the concrete top plate, and tensile strain of the steel beam bottom plate of the specimens remained low.
The higher the corrosion rate, the weaker the bearing capacity of the specimen. The mid span displacement, compressive strain
of the concrete top plate, and tensile strain of the steel beam bottom plate of the specimen with a higher corrosion rate increase
significantly, and the yield strength of the specimen is significantly lower than that of the non corroded specimen. Therefore,
non — uniform corrosion has a significant negative impact on the performance of steel — concrete composite beams in buildings.
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Table 2 Analysis of component contact relationships in the model
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Fig. 1 Design of finite element model for steel — concrete
composite beams
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Fig. 2 Analysis of the strength bending ratio
and ductility ratio of test specimens
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Fig.3 Mid span displacement analysis of test specimens
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Fig. 4 Analysis of compressive strain of concrete roof slab
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Fig.5 Analysis of tensile strain of steel beam bottom plate
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Fig. 6 Shear capacity analysis of test specimens
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Table 3 Analysis of yield strength of different specimens
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Fig.7 Analysis of stress distribution of specimen bolts
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