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Abstract: In order to address the current structural development of wind turbine towers by the
structural height and installation efficiency, this paper proposes an L.-shaped bolted rectangular
steel tube concrete bundle shear wall wind turbine tower and investigates the mechanical proper-
ties of the key bolted connection areas. Also, the performance of a single rectangular steel tube
bundle shear wall is analyzed by means of finite element modelling under out-of-plane and in-plane
loading, withrelevant design recommendations given. The results show that the damage modes
for the tower bolt connection are bending deformation of the connection plate and bolt pull-off.
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the bolt diameter be 20 mm, that the thickness of the connection plate be not greater than the

bolt diameter. When the connection plate thickness is 20 mm, it is recommended that the bolt di-

ameter be 1.2 times what it is.

Key words: bolted connection; L-shaped joint; wind turbine towers; finite element
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Tab.1 Mechanical properties of steel
iR EiiR= fy/MPa  f,/MPa E,/10°MPa v
Q235-12 245. 81 352.68 1.974 0.368
Q235-20 243. 45 346. 48 2.002 0. 365

¥ :v N Poisson
# 2 IREELIEAR Sy

Tab. 2 Basic mechanical properties of concrete F{i; ; MPa
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Tab. 3 Characteristic values of static tensile bearing

capacity of I.-shaped connection joint
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P,/kN A,/mm P,/kN A,/mm
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Tab.4 Comparison of characteristic points
calculation results
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Tab.5 Eigenvalues of connecting joint in

bearing stage under ultimate load
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Tab. 7 Bearing capacity of specimens with different thicknesses of connecting plates
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Fig. 8 Stress distribution of specimens with different thicknesses of connecting plates
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Tab. 8 Bearing capacity of specimen under different bolt diameters
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