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Abstract

This paper simulates the corrosive environment of the actual bridge, so that the steel speeds up
stimulated experiment of corrosion under the force (fixing the steel bar with the afterburner,
pre-energizing the steel test piece with the hydraulic pump and taking anti-corrosion measures),
taking the linear pole chemical method for electrochemical detection. Through the detection analysis,
the relationship between the corrosion degree of the stressed steel bars and the degradation law of
mechanical properties is revealed. The test result shows that the corrosion rate of the reinforced steel
specimens is faster than that of the non-stressed steel reinforced specimens. The corrosion rate of the
specimens with large pre-energization is also faster than that of the specimens with small pre-stress.
The rusted test piece was tested for mechanical properties, and degradation law of yield strength and
ultimate strength were studied, and the ductility and necking degree of steel bars were carefully ana-
lyzed. The test result shows that the mechanical properties of the rusted specimens are significantly
reduced than those of the non-corrosive specimens. Among them, the mechanical properties of the
specimens with large pre-stressing force leads to more shrinking than the mechanical properties of
the specimens with less pre-energizing. It follows that the annual corrosion rate and mechanical
property degradation law obtained by the stressed steel bar are more consistent with the real bridge
condition, which can provide a more accurate scientific basis for the bridge durability prediction.
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Figure 1. Stable from the corrosion potential
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Figure 2. Polarization curve of 33 Mpa stressed steel bar with time in hy-
drochloric acid solution of pH =3
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Figure 3. Polarization curve (the upper is rust until the 6th day, the next is
the rust until the 12th day)
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Figure 4. Polarization curve of steel specimens with different stresses in time in a hy-
drochloric acid solution of pH =3
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Figure 5. Electrochemical detection results of various stress bars
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