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Shear capacity of concrete girder with corroded longitudinal reinforcing steel bars

YE Hanhui, XI Kang, GE Shengliang, BU Zhanyu*
( School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China)

Abstract: In order to study the shear resistance and failure mechanism of the box-section concrete bridge
superstructure with different service time, three I-section reinforced concrete beams with a 1/4-scale ratio of 1.27
are designed and fabricated. Firstly, the electrochemical stress rapid corrosion of the longitudinally stressed steel
bar was carried out. The corrosion rates of the longitudinal steel bars of the three specimens were 0, 10% and
20%, respectively, and then the shear capacity was tested on a universal testing machine by two-point loading
method. The results show that from the S1 test piece to the S3 test piece, the peak load of the beam decreases
with the increase of the corrosion rate of the longitudinally loaded steel bar, the deflection corresponding to the
peak load decreases, and the ultimate displacement decreases. S1 and S2 are below the 20% peak load. The
specimen concrete strain satisfies the flat section assumption in the height direction, and the S3 specimen with
large corrosion rate does not satisfy the flat section assumption. The non-corroded reinforced concrete beam is
calculated accurately with the common pre-standard oblique section shear capacity formula. The results of three
types of calculation method of the shear capacity of the steel corrosion concrete oblique section are basically the
same, but with the increase of the corrosion rate of the steel, the calculation accuracy of the three methods is
reduced.

Key words: longitudinal reinforcing steel corrosion; electrochemistry corrosion; shear resistance; concrete beam;
I-shaped section
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