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Fiber-reinforced polymer (FRP) composites, when designed, fabri-

cated, and installed, provide a sustainable and durable reinforce-

ment system for concrete. This document presents guidance for 

assessing the durability performance of internal and external FRP 

composite reinforcement using accelerated conditioning protocols 

(ACPs) in combination with standard test methods for mechanical 

properties. The objective of ACPs is to enable manufacturers to 

characterize the durability of their FRP composite products and 

encourage researchers and testing laboratories to adopt common 

test protocols to build a meaningful database of durability testing 

of FRP materials. Results of the tests conducted using the recom-

mended ACPs are not intended to be used in the design of FRP 

composites as concrete reinforcement. In the future, however, when 

the relationship between 昀椀eld performance and ACPs is better 
understood, ACPs may be re昀椀ned to allow use in quality control 
and design.

Keywords: accelerated conditioning; bond; durability; externally bonded; 

昀椀ber-reinforced polymer composites; modulus of elasticity.

CONTENTS

CHAPTER 1—INTRODUCTION AND SCOPE, p. 2

1.1—Introduction, p. 2
1.2—Scope, p. 2

Carol K. Shield, Chair William J. Gold, Secretary

ACI 440.9R-15

Guide to Accelerated Conditioning Protocols for 

Durability Assessment of Internal and External Fiber-

Reinforced Polymer (FRP) Reinforcement

Reported by ACI Committee 440

Tarek Alkhrdaji
Russell Gentry

Maria E. Lopez de Murphy
Rudolf Seracino
Charles E. Bakis
Nabil F. Grace

Ibrahim M. Mahfouz
Venkatesh Seshappa
Lawrence C. Bank

Mark F. Green
Amir Mirmiran
Pedro F. Silva

Abdeldjelil Belarbi
Zareh B. Gregorian

John J. Myers*
Samuel A. Steere III
Brahim Benmokrane

Doug D. Gremel
Antonio Nanni

Jennifer E. Tanner*

Luke A. Bisby
Shawn P. Gross
Ayman M. Okeil

Jay Thomas
Gregg J. Blaszak

H. R. Trey Hamilton, III*
Carlos E. Ospina

Houssam A. Toutanji
Hakim Bouadi
Issam E. Harik
Renato Parretti

J. Gustavo Tumialan
Timothy E. Bradberry

Kent A. Harries
Maria A. Polak
Milan Vatovec
Vicki L. Brown

Mark P. Henderson
Max L. Porter
David White

John P. Busel
Bohdan N. Horeczko†

Andrea Prota

Sarah E. Witt
Raafat El-Hacha

Ravindra Kanitkar
Hayder A. Rasheed

Garth J. Fallis
Yail Jimmy Kim
Sami H. Rizkalla

Amir Z. Fam
Michael W. Lee

Rajan Sen

Consulting Members

P. N. Balaguru
Craig A. Ballinger

Harald G. F. Budelmann
C. J. Burgoyne

Rami M. Elhassan

David M. Gale
Srinivasa L. Iyer
Koichi Kishitani
Howard S. Kliger

Kyuichi Maruyama
Antoine E. Naaman
Hajime Okamura
Mark A. Postma

Ferdinand S. Rostasy
Surendra P. Shah
Mohsen Shahawy
Yasuhisa Sonobe

Minoru Sugita
Luc R. Taerwe
Ralejs Tepfers

Taketo Uomoto
Paul Zia

___________
*Chairs of the subcommittee who 

prepared this document.
†Deceased.

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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