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Abstract

To investigate the degradation law of the residual bearing capacity of steel-concrete composite
beams with partially corroded shear connectors under fatigue loading, five steel-concrete compo-
site beam specimens were designed and fabricated. Based on electrochemical accelerated corrosion
tests, static loading tests and fatigue tests were carried out. The failure modes, load-deflection re-
sponses, full-section strain distributions, and interfacial slip characteristics of composite beams
with different corrosion levels were analyzed. The results show that interfacial corrosion signifi-
cantly affects the failure mode of composite beams after fatigue loading. The uncorroded fatigue
specimen SFSCB-0 eventually failed in shear, whereas the corroded fatigue specimens SFSCB-1 to
SFSCB-3 mainly exhibited flexural-compression failure. The load-deflection curves of all specimens
can be divided into the elastic stage, elastic-plastic stage, and failure stage, indicating that fatigue
loading reduces both the bearing capacity and deformation capacity of the composite beams. Com-
pared with the uncorroded fatigue specimen, moderate interfacial corrosion enhanced the interfa-
cial bonding, friction, and mechanical interlocking to a certain extent, thereby improving the resid-
ual bearing capacity after fatigue. However, with further increase in corrosion degree, this benefi-
cial effect gradually weakened. The sectional strain distributions of all specimens were approxi-
mately linear along the beam depth, indicating that the plane-section assumption was generally sat-
isfied; however, the continuity of strain near the interface was weakened, demonstrating that fa-
tigue loading and interfacial corrosion jointly reduced the cooperative action between the steel
beam and the concrete slab. Load-slip analysis further indicates that the uncorroded fatigue speci-
men was more likely to exhibit distributed slip, whereas the corroded fatigue specimens were more
prone to localized slip concentration.
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Figure 1. Design drawing of composite beam
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Figure 2. Electrochemical corrosion accelerating device
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Figure 3. Layout of measuring points of steel-concrete composite beam
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Figure 4. Phenomena after electrochemical accelerated corrosion
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Figure 5. Specimen loading process and local concrete crushing and spalling
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Figure 6. Failure mode of uncorroded members
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Figure 7. Failure modes of corroded specimens
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Table 3. Corrosion rate
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Figure 8. Corroded studs and steel beam
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Figure 9. Load-deflection curves of the specimens
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Figure 10. Cross section strain curve of each specimen
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Figure 11. Load-slip curves of composite beams
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