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Experimental and Analytical Study on the Influence of Rebar Corrosion on the
Flexural Behavior of RC Beams
Xiaoxu Zhu, Hiroyuki Abe and Hirokazu Tanaka
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This study investigated the behavior of a non-corroded reinforced concrete (RC) beam and two RC beams with
non-uniform corrosion (whole span and side span) in a four-point bending test. The corrosion distributions of the
tensile steel rebars were measured by two methods: diameter loss and mass loss. The peak values of corrosion
distribution in the diameter-loss measurements were much greater than in the mass-loss measurements, while the
average corrosion according to the diameter measurements was smaller than in the mass-loss measurements. The
overall corrosion distribution trends were consistent between the two methods. From the bending test results, it
was found that increased corrosion area and corrosion ratios reduced the beams’ stiffness, yielding capacity, and
ultimate capacity. All three specimens exhibited similar failure patterns: steel yielding followed by compression
failure of the concrete. A nonlinear three-dimensional analysis model that considered the non-uniform corrosion of
the rebars was established and verified by experimental data. The model’s predictions for stiffness, ultimate

capacity, and failure patterns were consistent with experimental results.
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