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0. Introduction

2 Projects (past/present):

• The present results are taken from two IGF-projects

• „OpDiWind“

• „HyTower“

of „FOSTA – Forschungsvereinigung Stahlanwendungen e.V.“

• Main results in today‘s context:
• Design tool for dimensioning and for optimization of lattice towers
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1. How is the truss structure designed ?

Target:

• Determination of an „optimal“ truss structure

► Softwaretool from “OpDiWin” and “HyTower”

► Optimization by hand hardly possible

Procedure Design of lattice towers

• Definition of the structure
• Topologie, cross-sections,…

• Determination of realistic load effects
• Wind loads, 

• Proof of safety (dimensioning) and/or servicability
• Choice of a permantly cost-effective construction method



1. Definition of the structure
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How can an optimization of lattice towers be done?

1. Paramterized generation of the topology
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How can an optimization of lattice towers be done?

1. Paramterized generation of the topology

Details
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Parametirization of the topolgy

1. Parametrisierte Erzeugung der Topologie
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Parametirization of the topolgy

Parametrisierte Erzeugung der Topologie

BBottom

BTop

H

Different Profile types

Different Section dimensions

Different Profile dimensions

Connection

Steel grade

…
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Parametirization of the topolgy
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Parametirization of the topolgy

H

B

a



Realistic wind load

Wind tunnel investigations
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How can an optimization of lattice towers be done?

Direction dependent gust velocity pressure and force coefficients

Wind speed Force coefficient

► wind tunnel tests performed

► more informations: next presentation



Dimensioning

accoding to standards
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Dimensioning

Leg members: Steel components that are the main load-bearing

components of the structure.

Primary bracing: components necessary for the transfer of loads in

addition to leg members, reduce buckling length of other

elements

Secondary bracing: Components to reduce the buckling length of other

elements

Nach DIN EN 1993-1-1, mehrteilige Bauteile mit geringer Spreizung

Prinzipielle Struktur von Gittertürmen

► Structures at risk of stability



ANGELHY

Mirko Friehe 

Lehrstuhl für Stahlbau  |  RWTH Aachen

08.12.2020

Dimensioning

Verification EC-3-1 in comparison with EC-3-3-1

Cross-section classification

EC3-1

EC3-3-1
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Dimensioning

Verification EC-3-1 in comparison with EC-3-3-1

Buckling EC3-1
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Dimensioning

Verification EC-3-1 in comparison with EC-3-3-1

Buckling EC3-3-1



ANGELHY

Mirko Friehe 

Lehrstuhl für Stahlbau  |  RWTH Aachen

08.12.2020

Dimensioning

Verification EC-3-1 in comparison with EC-3-3-1

Buckling EC3-3-1
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Dimensioning

Verification EC-3-1 in comparison with EC-3-3-1

Buckling EC3-3-1
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Dimensioning

Verification EC-3-1 in comparison with EC-3-3-1

Buckling EC3-3-1

…
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Dimensioning

Verification EC-3-1 in comparison with EC-3-3-1

Buckling length EC3-3-1
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Parametrisierte Erzeugung der Topologie

Verification EC-3-1 in comparison with EC-3-3-1

Buckling EC3-3-1

► Verifications implemented in the softwaretool


