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Introduction about Miteng/Mitas
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Introduction about Miteng/Mitas
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• Located in Ankara/Turkey

• Design, manufacture and construction of 

transmission lines and substations

Introduction about Miteng/Mitas
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• Economy

• High strength and stiffness

• Inherent damping

• Large energy dissipation

• Reduced time dependent effects

Composite Columns
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Composite Columns

230 kV Line 24m Above Ground  West Palm Beach, FL
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Composite Columns
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• Design Criteria

- Deflection

- 5.5% of total pole height 

- Strength (AISC-LRFD 2005 Chapter I, Eurocode 4 )

- Concrete crushing

- Steel Yielding

- Global and Local Buckling

Design of Composite Columns
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Design of Composite Column
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Design of Composite Column
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Design of Composite Column

-2 types of analysis:

- Beam finite element to determine deflections, member forces 
and foundation reactions

-Cross-section analysis to evaluate strength limit states

Beam Finite Elements Cross-Section Analysis
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Design of Composite Column

-FEM Model using SAP2000 to determine deflections and 
foundation reactions

-Equivalent material properties for composite section
- Materially linear, geometrically nonlinear analysis
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Design of Composite Column
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Design of Composite Column

Buckling Response
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Design of Composite Column

AISC 360 Eurocode

Constant Axial Load Increasing Bending Moment
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Design of Composite Column

Bending and Axial Load Interaction
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Cyclic Response



First South East European Regional CIGRÉ Conference - Portoroz, Slovenia, 7—8 June 2016 SEERC

Cyclic Response
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Shear Connectors

2.5D

2.5D

~ 300-400mm
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• Both Eurocode and AISC-LRFD do not propose

a design method for composite columns

- Complicated and time consuming design 

calculations

- Eurocode and AISC-LRFD resulted in similar 

bending moment axial load interaction curves

- 15% less saving in steel weight when filled with 

concrete 

Conclusion


