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Application and Research of Acoustic Emission Technology in Fatigue Damage Monitoring of
Steel Bridge Deck System

MENG Lele, ZHANG Haohao
Jiangsu Xiandai Road and Bridge Co., Ltd., Nanjing, Jiangsu, 210046, China

Abstract: Fatigue tests were conducted on a full-scale experimental model of an orthotropic steel bridge deck and pavement structure
system. Multiple sensing technologies, including acoustic emission sensors, resistance strain gauges, and displacement sensors, were
used to monitor and analyze the fatigue damage status of the full-scale model of the steel bridge deck system. At the same time, the
monitoring effect of acoustic emission technology on the fatigue damage performance of the steel bridge deck system structure was
evaluated. The results show that the acoustic emission AE sensor can effectively capture the sharp changes or attenuation sensitive
signals of the steel bridge deck system. After loading the full-scale model for 2 million times, the deflection deformation of the
steel bridge deck increased from 0.5mm to 0.8mm, and the rib stiffness loss of the steel bridge deck system was about 60%. The
strain of key details decreased from 250 p € to 45 p g; Through core testing, it was verified that the interlayer bonding strength of
the steel bridge deck system decreased by 30%, while the peak energy signal of AE increased by 40%-50%. The cumulative signal
of AE gradually tended to be tightly concentrated from the initial loose and sparse distribution, indicating that the steel bridge deck
structure was in a fatigue damage state. Combined with phased array and ultrasonic testing verification results, it was verified that
the signal concentration was the location of fatigue cracking, confirming that AE signals can achieve the basic positioning of
interlayer bonding damage in the steel bridge deck system and track the fatigue damage propagation state of the steel plate and
pavement structure system.

Keywords: acoustic emission; steel bridge deck system; full scale structure; fatigue damage
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