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Abstract

Based on the wind turbine tower silo above the operation of the coal mining face as a prototype,
the ANSYS numerical simulation software was applied to analyze and study an axial stress and
deformation features relationship of the wind turbine tower silo under a condition of different
surface horizontal deformation. The axial tensile stress and compressive stress, comprehensive
displacement of the tower silo under different surface horizontal deformation were obtained.
The results showed that under the influence of the mining, with the surface horizontal tensile
deformation increased, the max axial tensile stress and compressive stress of the wind turbine
tower silo was in linear increasing tendency. With the surface horizontal compression deforma-
tion increased, the max axial tensile stress and compressive stress of the wind turbine tower silo
was in linear increasing tendency. When the surface horizontal deformation caused by the un-
derground coal mining was over the safety critical horizontal deformation, a max axial stress of
the wind turbine tower silo would be over the allowed stress and the wind turbine tower silo
would be destroyed. The tower was more resistant to compression deformation than the tensile
deformation.
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Figure 1. Schematic diagram of wind turbine
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Table 1. Simulation calculation results of different surface tensile deformation

= 1. FRIMRR AL R ELSR

MK AT &/ (mm/m) P50 b 161 e R LY 3/ M Pa P 5 b 161 B K R % 3/MPa PE B R /mm
1 106 11.6 12.721
2 174 33.8 12.42
3 242 60.4 14.836
4 309 86.9 18.483
6 445 140 27.722
8 581 193 37.045
10 716 246 46.199
12 852 299 55.438
13 920 326 60.057
14 987 352 64.676
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Figure 2. Tower deformation under the influence of surface tensile

deformation
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Figure 3. Axial stress distribution of tower under the influence of

surface tensile deformation
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Figure 4. Comprehensive displacement distribution of tower under the
influence of surface tensile deformation
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Figure 5. Relationship between axial maximum tensile stress and surface
tensile deformation of tower
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Figure 6. Relationship between axial maximum compressive stress and
surface tensile deformation of tower
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Table 2. Simulation calculation results of different surface compression deformation

2. PRMREHFLT R ELSR
R KPR e/(mm/m) B 1) 5 K B 1/MPa B {5 k171 250K L B 3/MPa B KA /mm

1 68.3 29.7 17.306
2 98.4 99.7 19.724
3 124 165 21.912
4 151 233 24.221
6 207 369 28.847
8 262 504 36.95
10 318 640 46.188
12 373 776 55.427
13 399 840 60.269
14 428 911 64.666
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Figure 7. Tower deformation under the influence of surface
compression deformation
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Figure 8. Axial stress distribution of tower under the influence
of surface compression deformation
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Figure 9. Comprehensive displacement distribution of tower

under the influence of surface compression deformation
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Figure 10. Relationship between axial maximum tensile stress and surface
compression deformation of tower
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Figure 11. Relationship between axial maximum compressive stress and sur-
face compression deformation of tower
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