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Abstract

Taking a prestressed concrete T-beam bridge as the research object, a study was conducted on the

attenuation of safety reserve caused by cracking, corrosion and local structural damage before and

after reinforcement. Addressing the problems in traditional reliability calculation, such as the ten-

dency for control objects to be generalized, the relatively simple disease conversion paths, and in-

sufficient consideration of lateral distribution changes, this paper takes the mid-span flexural limit
state of a single side beam of the bridge as the evaluation object and proposes an improved reliabil-

ity analysis framework that takes into account damage degradation, lateral distribution deterioration

and the reinforcement recovery effect of CFRP. This framework maps the influence of existing dis-

eases to the degradation of resistance, the amplification of load effects and the changes in parame-

ter uncertainties, and conducts consistent verification of the average stress of prestressed steel bars,
the constant and live load effects, the lateral distribution coefficient and the statistical parameters

of random variables. The results show that the reliability index of the bridge in a healthy state is 3.85;

in the damaged state, the calculated values by the traditional method and the improved method are

3.17 and 2.79, respectively; after CFRP reinforcement, they increase to 3.47 and 3.39, respectively,

indicating that the reinforcement measures can effectively restore the structural safety reserve.

The study shows that the improved method can more reasonably reflect the coupling relationship

between damage degradation, lateral force redistribution and reinforcement recovery effect of old

T-beam bridges, and can provide a reference for the evaluation of the reinforcement effect of similar

existing T-beam bridges.
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Figure 1. Bridge layout elevation drawing
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Figure 2. Typical failure forms of bridges
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Table 2. The main calculation parameters of the bridge
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Table 3. Coefficient of variation value
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Table 4. The calculation results of reliability under different conditions before bridge reinforcement
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Table 5. Reliability calculation results under different states and different methods
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