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Abstract

In order to avoid the bridge collapsing instantaneously, this project plans to adopt a variety of
electrochemical detection methods to thoroughly reveal the mechanical property degradation law
of corroded bars and build a “time-varying model” with mutational carrying capacity resulted
from a local corrosion, based on the rapid and accurate determination of rebar corrosion charac-
teristics and the finite element analysis technology, and then accordingly scientifically infer the
residual life to obtain an relatively precise prediction of the durability of bridge in active service.
Building the relationship between “ECL signals and corrosion rates” through the orthogonal expe-
riment of accelerated simulating corrosion to further revise the theoretical computational model
built in the pre-research; then build a relational model between the rusting degree and deforma-
tion degree of rebar based on a variety of electrochemical detections by adopting the finite ele-
ment analysis technology to effectively correspond the “electric potential signal-rebar degree-
deformation degree” and thoroughly reveal the emergency response mechanism and the evolution
mechanism of corroded bars under a complex stress; by detecting the micro crystal structure of
the corrosion section to connect the external macroscopic deformation and material’s internal
microstructure and finally build a time-varying model of “electrochemical signal-rusting degree-
deformation degree-durability” and form a rapid diagnosis system based on the electrochemical
signal. On this basis, form a durability prediction system which is similar to a medical judgment
“judge the age or even predict the life span based on the bone age” to nip the instantaneous col-
lapse in the bud.
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Figure 1. Accelerated corrosion test, corrosion characteristics and degradation of mechanical properties
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Figure 2. Concrete model and finite element empirical model and stress strain distribution curve
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Figure 3. Selects model elements and input material parameters, establishes shell elements, divides meshes and entity models
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Figure 4. Comparison experiment of corrosion resistance between natural environment and accelerated simulation
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Figure 5. Microstructure analysis of corroded reinforcement and strain analysis of macro mechanical properties and compara-
tive analysis of natural environment and laboratory results
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