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Damage Detection of a Reinforced Concrete-Steel Hybrid Wind Turbine
Tower Model With PZT

ZHOU Tianxiang' , XU Bin'?, LI Yanhe’, JIANG Fan'
(1. College of Civil Engineering, Hunan University, Changsha 410082, China;
2. Hunan Provincial Key Lab. of Damage Prognosis for Engineering Structures (Hunan University), Changsha 410082, China;
3. China Construction First Group Construction & Development Co. , Ltd. ,Beijing 100102, China)

Abstract; The reinforced concrete-steel hybrid wind turbine tower is a new type of wind turbine structure. The
initiation of cracks in concrete has obvious influence on the durability of the wind turbine tower and it is critical to
monitor the initiation and development of cracks in concrete of the hybrid tower. In this paper, a PZT based stress
wave propagation measurement and analysis method for the crack initiation and propagation monitoring is proposed.
The experimental study on the crack initiation and propagation monitoring for a scale reinforced concrete-steel hybrid
tower model is carried out. A number of PZT patches are mounted on the surface of the concrete tower and some of
them are used as actuator and the others are used as sensors for stress wave measurement. The high frequency sine
signal from a signal generator is used to actuate the PZT actuator and the stress wave is measured by different sen-
sors under different load cases. A damage index based on the amplitude is defined and it can be employed to detect
the location of the cracks in the concrete tower and changes with the development of cracks. The proposed approach
can be employed to monitor the cracks in concrete-steel hybrid wind turbine tower.

Key words: PZT; reinforced concrete-steel hybrid wind turbine tower; wave propagation; damage indicator;
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