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Abstract Numerical investigations have been conducted on the junction that connect the multi-tubular section
and the single shell section in order to evaluate applicability of hybrid sections in wind turbine towers instead
of conventional single shell towers. Major characteristics in structural details include extension of multi-tubular
member into shell end section, installation of wing stiffeners, and different layout of floor beams. Elastic and
nonlinear incremental analyses were conducted to examine stress concentration patterns and ultimate behaviors,
respectively. Based on evaluation of structural performance due to vertical and horizontal forces, it has been
confirmed that installation of floor beams and wing stiffeners sensitively affect ultimate strength of global wind
tower.
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[Fig. 1] Multi-tubular wind tower
(a) Multi-tubular section
(b) Hybrid type consisted of multi-tubular
and cylindrical sections
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2] Structural details of transitions
(a) Model 1 (b) Model 2 (c) Model 3 (d) Model 4
(e) Model 5 (f) Model 6

[Fig.

130

128

Weight(t)
N I
) o
S o

.
~
N}

120 T T T T T T
0 1

model

[Fig. 3] Weight of hypothetical models

[Table 1] Details of connection types

Model Details
No. Plate-through | Wing stiffener | Floor beam
1 O X X
2 O O X
3 X X X
4 X o X
5 X O radial
6 X O cross
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[Fig. 4] Maximum stresses by axial compression
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[Fig. 5] Deformed shapes by axial compression
(Linear analyses)
(a) Model 1 (b) Model 2
(c) Model 3 (d) Model 4
(e) Model 5 (f) Model 6
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[Fig. 6] Load-displacement curves by axial compression
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[Fig. 71 Deformed shapes by axial compression
(Nonlinear analyses)
(a) Model 1 (b) Model 2
(c) Model 3 (d) Model 4
(e) Model 5 (f) Model 6
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[Fig. 8] Load directions for lateral forces, P1 and P2
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[Fig. 9] Load-displacement curves by lateral force

(a) Model 6 with wing stiffeners
(b) Model 6 w/o wing stiffeners
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[Fig. 10] Deformed shapes by lateral force
(a) Model 6 with wing stiffeners (P1)
(b) Model 6 with wing stiffeners (P2)
(c) Model 6 w/o wing stiffeners (P1)
(d) Model 6 w/o wing stiffeners (P2)
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