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Abstract

The failure of CFRP-concrete bonding layer is the main failure mode of the reinforced structure. It
is necessary to monitor the damage of the bonding interface, and piezoelectric impedance analysis
as an active non-destructive testing technology can effectively identify the interface damage.
Based on the piezoelectric impedance method, the damage process of the bonding interface of
CFRP-reinforced concrete beams under fatigue loading was qualitatively and quantitatively mo-
nitored in this paper, and the results were compared with the monitoring results of strain gauges.
The test results show that the piezoelectric impedance curve can be used to identify and locate the
bonding interface damage in the fatigue process of the reinforced beam, which is manifested as
the overall deviation of the impedance curve and the appearance of new peaks and valleys; the
damage status of the reinforced beam can be quantitatively determined by RMSD value. RMSD
values can clearly and visually reflect the damage accumulation process at CFRP-concrete inter-
face under fatigue loading and are highly sensitive, which further verifies the effectiveness of pie-
zoelectric impedance technology in real-time damage monitoring of the CFRP-concrete bonding
interface.
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Figure 1. Specimen dimensions and measuring points layout (Unit: mm)
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Figure 2. Failure mode after fatigue damage
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Figure 3. Failure mode after fatigue damage
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Figure 4. Impedance curve at different measure points during fatigue
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Figure 5. RMSD value of CFRP monitoring points
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Figure 6. RMSD value of CFRP mid-span and plate-end
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