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0 National Foreword 
This draft Tanzania Standard has been prepared by the Renewable Energy Technical Committee, under 

the supervision of the Electrotechnical Divisional Standards Committee (EDC) 

This draft Tanzania Standard is an adoption of the International Standard IEC 61400-6: 2020 Wind energy 

generation systems- Part 6: Tower and foundation design requirements which has been prepared by 

the International Organization for Standardization (ISO). 

 

1 Terminology and conventions 

Some terminologies and certain conventions are not identical with those used in Tanzania standards; 

attention is drawn especially to the following: - 

1) The comma has been used as a decimal marker for metric dimensions. In Tanzania Standards, it 
is current practice to use “full point” on the baseline as the decimal marker. 
 

2)  Where the words “International Standard(s)” appear, referring to this standard they should read 
“Tanzania Standard(s)”. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

 

 

                                          WIND ENERGY GENERATION SYSTEMS   

 
Part 6: Tower and foundation design requirements 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national 
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all 
questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, 
IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and 
Guides (hereafter referred to as "IEC Publication(s)"). Their preparation is entrusted to technical committees; any IEC 
National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental 
and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with the 
International Organization for Standardization (ISO) in accordance with conditions determined by agreement between the 
two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus of 
opinion on the relevant subjects since each technical committee has representation from all interested IEC National 
Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in that 
sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC cannot 
be held responsible for the way in which they are used or for any misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to the 
maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and the 
corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment 
services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by 
independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and members of its 
technical committees and IEC National Committees for any personal injury, property damage or other damage of any nature 
whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication, use 
of, or reliance upon, this IEC Publication or any other IEC Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is indispensable 
for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. 
IEC shall not be held responsible for identifying any or all such patent rights. 

 

International Standard IEC 61400-6 has been prepared by IEC technical committee TC 88: Wind 
energy generation systems. 

 
The text of this standard is based on the following documents: 

 

FDIS Report on voting 

88/751/FDIS 88/754/RVD 

 
Full information on the voting for the approval of this International Standard can be found in the 
report on voting indicated in the above table. 

 
This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

 
Future standards in this series will carry the new general title as cited above. Titles of existing 
standards in this series will be updated at the time of the next edition. 
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The committee has decided that the contents of this document will remain unchanged until the stability 
date indicated on the IEC website under "http://webstore.iec.ch" in the data related to the specific 
document. At this date, the document will be 

 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 
 

The contents of the corrigendum of November 2020 have been included in this copy. 
 
 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates that it contains 

colours which are considered to be useful for the correct understanding of its contents. Users should 

therefore print this document using a colour printer. 

http://webstore.iec.ch/
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                        INTRODUCTION 

 
This document has been developed for the design of onshore wind turbine towers and foundations 
that will build on and complement the IEC 61400-1 relating to design criteria and provide a 
complete set of technical requirements for the structural and geotechnical design. The 
requirements are also applicable to wind turbines covered by IEC 61400-2. It is envisaged that 
the proposed work will be followed by the development of another part, directed towards the 
design of offshore support structures, thus also complementing IEC 61400-3-1. 

 
Civil engineering practices associated with the scope of the standard have regional variations. 
It is not the intention of this document to conflict with those practices but to supplement them particularly 
in ensuring that all important features of typical wind turbine towers and foundations are fully and 
correctly considered. To this end, the relevant parts in existing standards for design of steel and 
concrete structures and for geotechnical design have been identified for participating countries 
and regions. 

 
The principles included in this document apply to the sections of the tower of an offshore fixed structure 
a b o v e  the splash zone if the loading has been calculated according to IEC 61400-3-1. 

 
This document will include the evaluation and calibration of partial safety factors for material 
strengths to be used together with the safety elements in IEC 61400-1 and IEC 61400-2 for loads 
and for verification of static equilibrium. 
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                                           WIND ENERGY GENERATION SYSTEMS – 

 

Part 6: Tower and foundation design requirements 

 

 

1 Scope 

 
This part of IEC 61400 specifies requirements and general principles to be used in assessing the 
structural integrity of onshore wind turbine support structures (including foundations). The scope 
includes the geotechnical assessment of the soil for generic or site specific purposes. The strength 
of any flange and connection system connected to the rotor nacelle assembly (including connection 
to the yaw bearing) are designed and documented according to this document or according to 
IEC 61400-1. The scope includes all life cycle issues that may affect the structural integrity such 
as assembly and maintenance. 

 
The assessment assumes that load data has been derived as defined in IEC 61400-1 or 
IEC 61400-2 and using the implicit reliability level and partial safety factors for loads. 

 

2 Normative references 

 
The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) 
applies. 

 
IEC 61400-1:2019, Wind energy generation systems – Part 1: Design requirements 

 
IEC 61400-2, Wind turbines – Part 2: Small wind turbines 

 
IEC 61400-3-1:2019, Wind energy generation systems – Part 3-1: Design requirements for fixed offshore wind 

turbines 

 
ISO 2394:2015, General principles on reliability for structures 

 
ISO 22965-1, Concrete – Part 1: Methods of specifying and guidance for the specifier 

 
ISO 22965-2, Concrete – Part 2: Specification of constituent materials, production of concrete and compliance 

of concrete 

 
ISO 22966, Execution of concrete structures 

 
ISO 6934 (all parts), Steel for the prestressing of concrete 

 
ISO 6935 (all parts), Steel for the reinforcement of concrete 

 
ISO 9016:2012, Destructive tests on welds in metallic materials – Impact tests – Test specimen location, notch 

orientation and examination 

 



 

 

 

ISO 12944 (all parts), Paints and varnishes – Corrosion protection of steel structures by protective paint 

systems 

 
EN 1993-1-9:2005, Eurocode 3: Design of steel structures – Part 1-9: Fatigue 
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EN 1993-3-2:2006, Eurocode 3: Design of steel structures – Part 3-2: Towers, masts and chimneys – 

Chimneys 
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INTRODUCTION 

 
Le présent document a été développé pour la conception des mâts et fondations d'éoliennes terrestres 
en vue de compléter l'IEC 61400-1 relative aux critères de conception. Il fournit également un 
ensemble exhaustif d'exigences techniques relatives à la conception structurelle et  géotechnique.  
Les  exigences  s'appliquent  également  aux  éoliennes  couvertes  par l'IEC 61400-2. Il est 
envisagé de compléter le travail proposé par l’élaboration d'une autre partie, orientée vers la 
conception des structures de support en pleine mer, venant donc également en complément de 
l'IEC 61400-3-1. 

Les pratiques en vigueur dans le domaine du génie civil liées au domaine d'application de la 
norme sont différentes en fonction des régions. Ce document n'a pas pour objet de remettre en question 
ces pratiques, mais de les compléter, en assurant notamment que toutes les caractéristiques 
importantes des mâts et fondations d'éoliennes classiques soient correctement prises en 
considération. À cet effet, les parties correspondantes des normes existantes en matière de 
conception des structures en acier et en béton, et de conception géotechnique, ont été identifiées 
pour les pays et régions concernés. 

 
Les principes présentés dans ce document s'appliquent aux sections de mât d'une structure 
fixe en pleine mer au-dessus de la zone d'action des vagues si la charge a été calculée selon 
l'IEC 61400-3-1. 

 
Le présent document contient l'évaluation et l'étalonnage des facteurs de sécurité partielle pour la 
résistance des matériaux à utiliser avec les éléments de sécurité de l'IEC 61400-1 et de l'IEC 
61400-2 pour les charges et la vérification de l'équilibre statique. 
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SYSTÈMES DE GÉNÉRATION D'ÉNERGIE ÉOLIENNE – 

 
Partie 6: Exigences en matière de conception du mât et de la fondation 

 

 
1 Domaine d’application 

 
La présente partie de l'IEC 61400 spécifie les exigences et les principes généraux à utiliser pour 
évaluer l'intégrité structurelle des structures de support d'éolienne terrestre (y compris les fondations). 
Le domaine d'application inclut l'évaluation géotechnique du sol en fonction des besoins génériques 
ou spécifiques au site. La résistance d'une bride et le système de connexion relié à l'ensemble 
rotor – nacelle (y compris la connexion au palier du dispositif d’orientation) sont conçus et 
documentés selon le présent document ou selon l'IEC 61400-1. Le domaine d'application inclut toutes 
les questions liées au cycle de vie qui peuvent avoir un impact sur l'intégrité structurelle (le 
montage et l'entretien, par exemple). 

 
L'évaluation prend pour hypothèse que les données de charge ont été déduites comme cela est indiqué 
dans l'IEC 61400-1 ou l'IEC 61400-2 et à l'aide du niveau de fiabilité implicite et des facteurs de 
sécurité partielle pour les charges. 

 

2 Références normatives 

 
Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie de 
leur contenu, des exigences du présent document. Pour les références datées, seule l’édition 
citée s’applique. Pour les références non datées, la dernière édition du document de référence 
s'applique (y compris les éventuels amendements). 

 
IEC 61400-1:2019, Wind energy generation systems – Part 1: Design requirements (disponible en anglais 
seulement) 

 
IEC 61400-2, Éoliennes – Partie 2: Petits aérogénérateurs 

IEC 61400-3-1:2019, Systèmes de génération d'énergie éolienne – Partie 3-1: Exigences de conception des 

éoliennes en mer fixes 

ISO 2394:2015, General principles on reliability for structures (disponible en anglais seulement) ISO 22965-

1,  Concrete  –  Part 1:  Methods  of  specifying  and  guidance  for  the  specifier 

(disponible en anglais seulement) 

 
ISO 22965-2, Concrete – Part 2: Specification of constituent materials, production of concrete and 

compliance of concrete (disponible en anglais seulement) 

 
ISO 22966, Execution of concrete structures (disponible en anglais seulement) ISO 6934 

(toutes les parties), Acier pour armatures de précontrainte 

ISO 6935 (toutes les parties), Aciers pour l'armature du béton 

 
ISO 9016:2012, Essais destructifs des soudures sur matériaux métalliques – Essai de flexion par choc – 

Position de l'éprouvette, orientation de l'entaille et examen 
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ISO 12944 (toutes les parties), Peintures et vernis – Anticorrosion des structures en acier par systèmes de 
peinture 

 
EN 1993-1-9:2005, Eurocode 3: Calcul des structures en acier – Partie 1-9: Fatigue 

 
EN 1993-3-2:2006, Eurocode 3: Calcul des structures en acier – Partie 3-2: Tours, mâts et cheminées – 

Cheminées 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


