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Abstract

Structural health monitoring (SHM) including theakéime cure monitoring and non-destructive
evaluation (NDE) in-service has been highly demdndih respect to smart composite material
for the safe working of civil structures. Carbobéi—reinforced polymer (CFRP) material is
extremely strong and light fiber-reinforced polymrich can be used as electrical resistors due
to its obvious piezoresistivity. This study preser#n experimental investigation into the
piezoresistive effect of CFRP tendon prepared by{BAsed carbon fiber and resin matrix
modified with different carbon powder contents.(D&b, 2%, 4%, 6%, and 8% by weighf)ests
results showed that the mean value of initial elecesistance exhibited a decrease trend with
increasing carbon powder content until it becontebls when the powder content is greater than
6%. Electric resistance ratédR/R) versus strai(€) for different CFRP tendon specimens shows
similar three stages regardless the carbon powoletests. An approximate liner relationship
between dR/R angican be observed in the first stage for all tesptimnens. Tests results also
indicated that the sensitivityK] increased with the increasing carbon fiber cantainthe
beginning and followed by a decrease. The changeofaK and its mechanism were evaluated
and discussed from the microscopic point of vieas®&l on the analysis and low-energy theory, a
coupled mechanical and electrical model combinsittigity scalar field response and structural
strain vector field was established. The model piexy herein was thereafter assessed and verified
by comparing with existing tensile testing resulise consistence of the growth trend between the
model and test results indicates the feasibility eatiability of the coupled model.
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