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Abstract: In order to study the influence of prestressed tendon corrosion on shear behavior of
prestressed concrete (PC) beams, four PC beams were designed and manufactured. The
prestressed tendon in the area of one-sided bending and shearing local zone was rapidly corroded
by galvanostatic method, and the shear test was performed on the concrete beams with different
corrosion rates of steel strands. The influence of corrosion of prestressed tendons on the
cracking, deformation of steel beams, stress of reinforced bars, failure modes and shear bearing
capacity were analyzed, and the calculation method of shear bearing capacity of corroded PC
beams was discussed on the basis of test. The study results shows that the corrosion of
prestressed tendons under the same shear-span ratio has little effect on the failure modes of
concrete beams, but it has a greater impact on the development of component cracks, causing a

significant reduction in cracking loads. Before cracking, the corrosion of prestressed tendon has
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little effect on its stiffness; after cracking, the stiffness degradation caused by corrosion is more

obvious.

Corrosion of prestressed tendon leads to the increased strains of stirrups and

longitudinal reinforcement under the same load, it also leads to the degradation of shear capacity

of components. The shear strength of concrete beam with corrosion rates of 3. 2%, 7.9%, and
13. 2%, respectively, decreases by 5.8%, 9.1%, and 15. 5% compared to that of un-corroded

beams. Considering reduction of cross-section of corroded prestressed tendons, the calculation

formula for shear strength of PC beams in Code for Design of Concrete Structures (GB 50010—

2010) has high accuracy.

Key words: bridge engineering; prestressed PC beam; corrosion; shear behavior; experimental

research
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Tab.1 Mechanical Properties of Reinforcement
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Tab.4 Main Test Results
Phi D R/ % | Py /KN | Py /kN| Po/kN | 0/(°) | w/mm
BO 0.0 71 90 298 30 11.2
Bl 3.2 63 81 281 36 11.7
B2 7.9 54 73 271 41 12.3
B3 13.2 42 56 252 35 12.9
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Tab. 6 Calculation Results of Shear Capacity of Test Beams
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