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5. Conclusions

Longitudinal variation of the cross-sectional area had a signifi-
cant influence on the fatigue behavior of corroded beams. The

maximum cross-sectional loss ratio can be up to 10 times greater
than the average degree of corrosion. All corroded beams failed
at the minimum cross-section of one of the corroded rebars or
wires, which might not be subjected to the maximum action.

Fatigue cracks of corroded rebars initiated and propagated
rapidly around corrosion pits under cyclic loading, instead of at
the root of transverse ribs for uncorroded ones. For the beams sub-
jected to the same fatigue loading, the crack propagation zone of
corroded rebars significantly decreased with the increasing degree
of corrosion, leading to a shorter fatigue life.

For beams with corroded prestressing wires, their failure
started from the fatigue fracture of prestressing wires instead of
longitudinal rebars for corresponding uncorroded beams. The more
severe the corrosion in prestressing wires is, the sooner the frac-
ture of the first wire occurs, and the shorter the interval is between
two wires’ failure and the lower the fatigue life of the beam were
observed. With the increased corrosion of the prestressing wires,
the deflection, strain and crack width exhibited a faster increase.
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