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Member Utilization Concept Design for Hollow Circular Section
Multi-column Tower Subjected to 10MW Level Wind Turbines

Kim, Kyungsik'*, Kim, Mi Jin?
'Professor, Department of Civil Engineering, Cheongju University, Cheongju, 28503, Korea
*Master’s Course Graduate Student, Department of Civil Engineering, Cheongju University, Cheongju, 28503, Korea

Abstract - This study presents an example of conceptual design for hollow circular section multi-column tower system subjected
to 10MW level wind load by introducing a method based on member utilization that examine both structural stability and
economical efficiency. The basic assumptions for the proto type of a multi-column tower that can replace a single-cylinder tower
were suggested and structural models were constructed following the assumptions and analyzed for identifying member forces.
Based on the calculated member strengths and acting loads, the member utilization of the proposed multi-column tower
structures were calculated for axial force, shear, bending and torsion and evaluaed for suitability as a wind tower. Design
parameters such as steel tube dimensions, slenderness ratio, and number of floors for braces was proposed in the acceptable range
of member utilization for conceptual design of multi-column wind towers.
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Fig. 1. Partial model of multi-column steel tubular tower
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Fig. 2. Multi-column tower cross-sectional arrangement
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Fig. 4. Framed model for three-column tower structure

Fig. 5. Framed model for four-column tower structure
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Table 2. Multi-column wind tower loading condition

Nacelle/blades capacity 10MW
Design wind speed 9.84m/s
Specific weight of steel 78kN/m?
Moment at top 79,800kN-m
Axial force at top 2,660kN

Table 3. Dimension and properties for multi-column wind tower

Tower height 120m
Center-to-center column 5.0m (Top)
distance, Dy 7.5m (Bottom)
Elastic modulus 205GPa
Yield strength 355MPa

Brace spacing 3~5 Equal spans

Chord diameter 1.8~2.4m
Brace diameter 1.0~1.6m
Slenderness ratio, D/t 33.0~59.4
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