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Development of corrosion monitoring/detection technology for bridge and
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Abstract : [Background] As the most prevalent failure mechanism in bridge and tunnel engineering in marine environments, the
corrosion has attracted considerable research attention. Consequently,its monitoring and detecting play a critical role in assessing the
safety performance of such infrastructures. [ Research Progress ] Electrochemical methods and physical methods for corrosion
monitoring/detection of bridge and tunnel structures in marine environment are summarized. Monitoring/detection principles,

research progress and application of various methods are analyzed. Electrochemical methods primarily include half-cell potential, linear
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polarization pesistance, electrochemical impedance spectroscopy, concrete resistivity method, macrocell current method,
electrochemical noise and electrochemical multifunctional corrosion sensor. Also, physical methods mainly include resistance probe,
acoustic emission. ultrasonic detection, optical fiber sensing monitoring, long-gauge fiber optical grating sensing monitoring
technology based on computer vision and machine learning. Each approach secures its own scope of application, advantages, and
limitations. Based on changes of various parameters in the surrounding concrete environment, those electrochemical methods indirectly
deduce the corrosion status of the steel bar and generally give the qualitative information of corrosion. By measuring the change of
physical characteristics related to steel corrosion, those physical methods identify the position and the degree of steel corrosion
directly and intuitively. The corrosion monitoring of the main pier of Pingtan Straits Rail-cum-Road Bridge is carried out by
combining physical and electrochemical monitoring methods. Multifunctional electrochemical corrosion probes are used to monitor 6
electrochemical parameters in real time, and early warning of corrosion is carried out according to the change of parameters. The
corrosion damage index based on macro strain mode is constructed by using the macro strain monitored by long-gauge fiber optical
grating sensing technology, and the corrosion location and quantitative identification are carried out. The fusion of physical and
electrochemical methods provide technical support for corrosion monitoring of Pingtan Straits Rail-cum-Road Bridge. [ Outlook] In
complex and harsh marine environments, significant challenges remain in achieving accurate corrosion monitoring and detection for
bridge and tunnel structures. Future research directions should focus on integrated application of physical and electrochemical
technologies, synergistic combination with advanced computational approaches including computer vision, deep learning and machine
learning among others, so that novel intelligent monitoring/detecting systems for corrosion assessment of bridge and tunnel
structures in marine environment can be further developed.

Keywords: corrosion monitoring/detection; electrochemical method; physical method; fusion method; multi-function corrosion

sensing; long-gauge fiber optical grating sensing
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Fig. 1 Reinforcement corrosion monitoring of Xiang'an Subsea Tunnel in Xiamen
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Fig. 2 Electrochemical multifunctional corrosion sensor of XMUCT-08 and its engineering application
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Fig. 3 FBG sensor monitoring accelerated corrosion test of concrete reinforcement and its application

in corrosion monitoring of Xiang'an Subsea Tunnelt*!]
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