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Crack Damage Monitoring of PVA-ECC Columns
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Abstract ; Engineered cementitious composite ( ECC) is widely used in practical projects such as
bridge deck connection and dam repair due to it has significantly improved the toughness,
durability and impact resistance of ordinary concrete materials. In order to identify the crack
damage of the polyvinyl alcohol-engineered cementitious composite ( PVA-ECC),7 PVA-ECC
columns with artificial crack damage of different depths were poured in the laboratory. The wave
propagation analysis method based on piezoelectric transducer was used to identify the damage and

W Fs B H#9.2020 - 03 - 06

E£TWH : R AAREEATH (51968044) ; T E W% AR X A 2RFHEHE 450 H (2020AAC02007 ) ; TF
A BT H (GIP2019023)

TEE BN A0 (1967—) 0, 8%, Wi, FE MG LA L5 SR 5 28 (R 45/ 45 D7 THT 5%



4 4

1 SCH S B T e H B B2 1Y PVA-ECC VR BE 1A 4484545 ) 629

wavelet packet energy , power spectral density and damage index based on the detection signal were

calculated. The results showed that the wavelet packet energy and power spectral density both were

decreasing with the increase of the crack depth, and there was a linear relationship between the

wavelet packet energy and the crack depth. The damage index based on wavelet packet transform

was sensitive enough to the level of damage. The detection method can effectively identify the

artificial crack damage of the PVA-ECC columns,and the research results can provide a reference

for the health monitoring of PVA-ECC columns.

Key words :PVA-ECC columns ; crack damage ; piezoelectric transducer ; health monitoring ; wavelet

packet energy
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analysis method
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Table 1 Specimen numbers and crack setting
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Fig. 3 Damage locations and placement of PZT in
ECC column
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Table 3 The material parameters of PZT-5H
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