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(a) Diagram of flange section I of the wind turbine tower
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Fig.1 Diagram of the flange section I of the wind turbine tower and

initial crack location
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Fig.2 Acceleration time-history curves of earthquakes
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Fig.3 Stress distribution diagram of the barrel door in the wind turbine tower under different minimum mesh sizes
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(b) Local mesh at the crack tip
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Fig.4 Mesh of the typical wind turbine tower

2 Bh #EitEHEXAVE SR RN
370 2200 B X Bk

2.1 FEHbE G R YU R M I 5 R
2.1.1 REHEZE

M UAR LK K 200 mm B, 76 VI VI VITATIX Y
Tl et [ b 58 B E R XU HLES A1 3448 PEEQ == KT TN [&L 5
JIE 7 s 7E VTR 8 oy AR BN EE T, 0] 4 L 80K JE AN [
IF, KPR 49 PEEQ = N ET 6 s .

PEEQ
("4 Average : 75%)

+1.000

+2.000X 107
+1.500X 107
+1.000X 107
+5.000X 107

+0

(a) VI

PEEQ
(°T#4 Average : 75%)

+1.000

+2.000X 107
+1.500% 107
+1.000X 107
+5.000 X 107

+0

(b) VI

PEEQ
(°T¥4) Average : 75%)

+1.000

+2.000X 107
+1.500X 107
+1.000X 107
+5.000X 107
+0

(c)

PEEQ
(T"#4 Average : 75%)

+1.000
+2.000X 107
+1.500% 107
+1.000%X 107
+5.000 X 10”
+0

(d) IX
BE5 #IAHELKEH 200 mm B AR [E 8 [ #5E 7UE T # 5 PEEQ
Fig. 5 PEEQ at the crack tip under different vertical earthquake
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Fig. 9 PEEQ at the crack tip under different horizontal earthquake intensities when the initial crack length is 200 mm
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Influence and comparison of vertical and horizontal earthquake loads on the crack
tip strain field of a 1. 5 MW wind turbine tower

YANG Jie' YUAN Hongwei'> GUO Guoliang® CUI Wei' CHEN Haofeng'
(1. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering, School of Energy and
Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)
(2. Anhui Ronds Science & Technology Incorporated Company, Hefei 230088, China)
(3. Yanfeng Automotive Intelligent Safety System Co., Ltd., Shanghai 201315, China)
(4. Key Laboratory of Pressure Systems and Safety, Ministry of Education, East China University of Science and Technology,
Shanghai 200237, China)

Abstract: Taking a 1. 5 MW wind turbine tower with different initial crack lengths as the research object, vertical and
horizontal earthquake loads with four earthquake intensities and three actual earthquakes were applied, respectively. The
influence of vertical and horizontal earthquake loads on the strain field at the crack tip of the wind turbine tower was studied
and compared. The results indicate that both under vertical and horizontal earthquake loads, the equivalen plastic strain area
at the crack tip increases with the increase of earthquake intensity, but under horizontal earthquake loads, the equivalent plastic
strain area at the crack tip increases more rapidly. Under earthquake intensities of VI and VI, the impact of vertical earthquake
loads is greater than that of horizontal earthquake loads. As the earthquake intensity increases, the impact of horizontal
earthquake loads increases sharply under earthquake intensities of VIl and IX, and far exceeding the impact of vertical
earthquake loads. The impact of vertical actual earthquake load on the crack tip equivalent plastic strain area is related to the
magnitude and earthquake acceleration time-history curve, while the impact of horizontal actual earthquake load on the crack
tip equivalent plastic strain area is related to the earthquake acceleration time-history curve.

Key words: Vertical earthquake load; Horizontal earthquake load; Earthquake intensity; Actual earthquak; Crack tip
strain field; Wind turbine tower
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