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EXPERIMENTAL AND THEORETICAL STUDIES ON THE DAMPING
PROPERTIES OF CFRP WIRES USED IN BRIDGE CABLES

LI Xiao-zhang , XIE Xu, ZHANG He

(Department of Civil Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to evaluate the damping of carbon fiber reinforced plastic (CFRP) cables used in bridges, the
free vibration of a CFRP wire has been tested, and the loss factor of bending strain energy has been discussed
according to the energy-based evaluation of modal damping. By performing a test at different frequency
conditions, the relationship between the damping and the vibration amplitude of CFRP and steel wires has been
studied. According to the experimental results, the damping increases with the vibration amplitude. However, the
variation patterns of the damping-vibration amplitude curves are observed to be different between CFRP and steel
wires. The damping of the CFRP wire is smaller than that of the steel wire while the strain amplitude is similar.
The energy-based evaluation is proved to be efficient for the calculation of damping of steel wire, because the
energy loss factor is found to be independent of the vibration amplitude of steel wire. For CFRP wire, the tested
energy loss factors are not as regular as those of the steel wire. However, the energy-based evaluation could also
be used to estimate the damping of CFRP wire while the vibration amplitude is distributed in a certain range.
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Table 1 Mechanical property of wire specimens

RIME E/GPa w/(g/m) D/mm A/mm® 6,/MPa a/(x107°/C)
CFRP 44 152 299 500 152 2980 0.6
T RN 22 204 163.8 516 209 1999 12.0
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Table 2 Test conditions

T m/ kg //cm
L25M4 0.477 25
L30M2 0.233
L30M3 0.340
L30M4 0.477 30
L30MS5 0.554
L30M6 0.662
L35M4 0.477 35
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