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This report examines the bene昀椀ts of the design of concrete towers for 
land-based wind turbines with heights in excess of 325 ft (100 m), 
in comparison to those of round steel tubular towers. These bene昀椀ts 
include reduced cost, increased stiffness, and superior service life 
performance. Construction alternatives, design criteria, design 
methodologies, and guidance for preliminary design of concrete 
towers are presented.

The report recognizes that 昀椀nal tower design requires close 
coordination with the turbine supplier. The report is intended for 
those involved in developing preliminary tower designs. Concrete 
towers designed for maximum wind forces can be satisfactory for 
preliminary design, but the 昀椀nal design requires checking for all 
loads, especially fatigue and dynamic effects from wind and turbine 
operations. Design of connections and their proportions require an 
understanding of fatigue requirements during preliminary design 
for the connection design to remain valid during 昀椀nal checks.

Keywords: concrete tower; full-height tower; hybrid tower; precast 

elements; prestressing; slipformed; spread footings; turbine; wind; wind 

farm.

CONTENTS

CHAPTER 1—INTRODUCTION, p. 2

1.1—Introduction, p. 2

1.2—Scope, p. 3

CHAPTER 2—NOTATION AND DEFINITIONS, p. 3

2.1—Notation, p. 3

2.2—De昀椀nitions, p. 3

CHAPTER 3—WIND FARM DEVELOPMENT AND 

TOWER SUPPLY CHAIN, p. 3

3.1—Introduction, p. 3

3.2—Certi昀椀cation and design, p. 5

CHAPTER 4—CONCRETE TOWER TYPES, p. 6

4.1—Hybrid concrete towers, p. 6

4.2—Full-height concrete towers, p. 6

4.3—Construction types, p. 6

4.4—Construction considerations, p. 8

4.5—Tolerances, p. 9
4.6—Tower size and cost, p. 9

CHAPTER 5—TOWER DESIGN, p. 11

5.1—Tower frequency design, p. 11
5.2—Service level design, p. 12
5.3—Prestressing, p. 13
5.4—Modeling, p. 13
5.5—Fatigue, p. 15
5.6—Preliminary design guidance, p. 15

CHAPTER 6—DESIGN LOADS AND LOAD 

COMBINATIONS, p. 15

6.1—Loads and load combinations, p. 16

6.2—Load factors, p. 17

CHAPTER 7—DESIGN LOADS, p. 17

7.1—Basic weights and loads, p. 17

7.2—Wind pro昀椀le, p. 18
7.3—Earthquake loads, p. 18

Charles S. Hanskat, Chair

ACI ITG-9R-16

Report on Design of Concrete Wind Turbine Towers

Reported by ACI Innovation Task Group 9

Roger J. Becker
Rick Damiani

Charles W. Dolan*

Neil M. Hawkins
Kevin L. Kirkley

Gary J. Klein

Nina Kristeva
Dan A. Kuchma*

James D. Lockwood

Kirk B. Morgan*
Markus Wernli

*Principal authors.

ACI Committee Reports, Guides, and Commentaries are 
intended for guidance in planning, designing, executing, and 
inspecting construction. This document is intended for the use 
of individuals who are competent to evaluate the signi昀椀cance 
and limitations of its content and recommendations and who 
will accept responsibility for the application of the material it 
contains. The American Concrete Institute disclaims any and 
all responsibility for the stated principles. The Institute shall 
not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract 
documents. If items found in this document are desired by 
the Architect/Engineer to be a part of the contract documents, 
they shall be restated in mandatory language for incorporation 
by the Architect/Engineer.
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