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Table 1 Dimensions of tower
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Table 2 Material parameters
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Fig. 1 Wind power structure with cables
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Fig. 2 Time history curve of seismic acceleration
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Fig. 3 Simulated fluctuating wind at the height of 65 m
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Fig. 4 Power spectral density of fluctuating wind
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Fig. 5 FE model of the presented structure
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Table 3 Natural vibration frequency of wind power structures

PRAY (H/(2)
G (1) Fr&#(2)

1 0.4093 0.4927 83.07%

2 0.4150 0.5001 82.98%

3 1.6073 2.0800 77.27%

4 2.1899 2.1984 99.61%

5 2.4607 2.4644 99.85%
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Fig. 8 Von-Mises stress of the tower bottom while 1=17.5 s
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STUDY ON THE SEISMIC RESISTANCE PERFORMANCE OF
WIND POWER STRUCTURE WITH CFRP CABLES

Zhang Zihua', Lou Zhiting’, Zhuge Ping'
(1. College of Civil Engineering and Environment , Ningbo University, Ningbo 315211, China;
2. Department of Civil Engineering , Shanghai University, Shanghai 200072, China)

Abstract: Wind power structures are prone to overturn or bending under the seismic disaster, due to the sudden of
seismic and the sensitivity of the wind power structure to the horizontal load. Based on a power-spectrum-density (PSD)
model of Davenport and the auto-regressive (AR) method, the regular wind field of a coastal wind farm is simulated and
verified. A finite element model of the wind power structure with CFRP cables is established. Ninghe Tianjing seismic
wave is employed as the input seismic wave. Modal analysis and nonlinear transient dynamic analysis with regular wind
load and earthquake load are conducted not only on the conventional wind power structure but also on the presented
structure. The results showed that the first three natural frequencies of the presented structure are higher than the
conventional one, increasing about 20% . The horizontal displacement of the hub, the equivalent stress of the tower
bottom and the anchor ring, and the axial force of the most unfavorable piles are reduced significantly for the presented
structure. Moreover, the axial tensile stress in cables is much less than its ultimate tensile strength. The presented wind
power structure with cables is an effective and feasible type of anti-seismic structure system.

Keywords: wind power; auto-regressive model; earthquake; CFRP; cable



