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PREFACE

The ACI Recommended Practice Guidelines for FRP 
Bars in Pre-Engineered Projects provide practical infor-
mation on how to work with and install non-metallic glass 
fiber-reinforced polymer (GFRP) reinforcement. It details 
the key considerations for where to use GFRP reinforcement, 
the types of GFRP reinforcement available, and how to plan 
for installing this type of reinforcement. The key attributes 
of GFRP reinforcement and its proper use are also discussed.

In addition, the ACI Recommended Practice Guide-
lines for FRP Bars in Pre-Engineered Projects provides 
prescriptive design tables for common applications such as 
residential foundation walls and slabs-on-ground. The tables 
presented are similar to the prescriptive tables in “Code 
Requirements for Residential Construction and Commen-
tary” (ACI 332). They are meant to allow contractors to 
understand how to select the appropriate size, location, and 
spacing of GFRP reinforcement for a project and to compare 
the layout of GFRP reinforcement to steel reinforcement.

The storage, handling, and installation of GFRP rein-
force ment is presented with focus on the requirements 
in “Construction with Glass Fiber-Reinforced Polymer 
Reinforc ing Bars—Specification” (ACI SPEC-440.5).

The appendix to this guide provides additional detailed 
information from FRP bar manufacturers on commercially 
available products and solutions.

Each chapter of this manual was reviewed by at least two 
reviewers, who provided valuable comments, suggestions, 
and insights. This manual would not be possible without the 
contributions of these reviewers, and their efforts are highly 
appreciated. The following reviewers are acknowledged 
and thanked:

Gusai Al Aithan
Gregg Blaszak
Vicki Brown
Francisco de Caso
Aparna Deshmukh
Jonathan Fischer
Doug Gremel

Maria Lopez de Murphy
Antonio Nanni
Jay Pease
Carol Shield
Doug Tomlinson
Jerzy Zemajtis

Keywords: compressive strength; cover; durability; fire; footings; foun-
dations; GFRP reinforcement; modulus of elasticity; reinforcement; 
slabs; splicing; walls.

William J. Gold
Managing Editor
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CHAPTER 1—INTRODUCTION

This manual aims to provide guidance for the use of glass fiber-
reinforced polymer (GFRP) reinforcing bars in common concrete 
construction applications, including basement foundation walls 
and flatwork. The guidance is based on the code requirements 
provided in ACI CODE-440.11-22, “Building Code Require-
ments for Structural Concrete Reinforced with Glass Fiber-Rein-
forced Polymer (GFRP) Bars—Code and Commentary.” It uses 
the requirements in this document to modify the tables provided 
for steel-reinforced concrete in ACI 332-20, “Code Require-
ments for Residential Concrete and Commentary.” Combining 
the requirements of these two documents provides a set of pre-
engineered design tables for GFRP bars in a range of common 
residential and light commercial applications. Note that these 
tables only apply to buildings assigned to Seismic Design Cate-
gories A, B, or C as defined in ACI 332 Section 1.1.7.

Additionally, this manual aims to provide an overview of 
GFRP bars and fiber-reinforced polymer (FRP) materials 
broadly. A basic understanding of the material properties, 
strengths, and limitations of these materials, their history 
of use and research, and typical applications can help guide 
decisions on where and how to use these bars.

Lastly, construction with GFRP bars differs from the use 
of traditional steel reinforcement. Application guidance and 
examples are provided in this manual to facilitate the safe and 
proper use of GFRP bars in reinforced concrete construction.

1.1—Application and research history
The use of GFRP reinforcement began in the late 1970s 

as a nonmetallic alternative to steel reinforcement. Much of 
the initial interest in GFRP reinforcement was due to appli-
cations that demanded nonmetallic reinforcement. These 
include reinforcement of structures around magnetic reso-
nance imaging (MRI) units in hospitals and in magnetic 
levitating (maglev) trains, as shown in Fig. 1.1a. In both of 
these applications, ferrous materials can interfere with the 
operation of the equipment, and GFRP reinforcement—as 
a nonmetallic, non-ferrous alternative—has become a stan-
dard construction practice for these applications. Some of 
the largest early applications of GFRP reinforcing bars were 
in the Gonda Building at the Mayo Clinic in Rochester, 
MN, built in 2001, and at the National Institutes of Health 
in Bethesda, MD, built in 1984, both involving reinforcing 
concrete elements in close proximity to MRI units.

During this time, there was also interest in the noncorro-
sive nature of GFRP reinforcement and an increasing aware-
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APPENDIX

The appendix to this manual provides properties of bars 
supplied by several manufacturers. The properties listed are 
current as of the publication of this manual and are subject to 
change. It is recommended to consult with specific manufac-
turers for the most up-to-date product information. 

It is important to reiterate that the prescriptive tables in 
this manual are all based on using ASTM D7957/D7957M 
minimum material properties. ACI CODE-440.11 does allow 
engineers to design using either ASTM D7957/D7957M 
minimum properties or the properties reported by manu-
facturers (properties must be reported according to ASTM 
D7957/D7957M standards). Because manufacturer’s prop-
erties often exceed the minimum values required by ASTM 
D7957/D7957M, the use of a specific manufacturer’s prop-
erties may result in less reinforcement being required than 
values in the prescriptive tables in this manual. Consider-
ation of specific material properties of a given manufacturer 
(such as those reported in this appendix) would require addi-
tional engineering design by a licensed design professional.

The values reported in this appendix were obtained 
directly from the manufacturers listed. The contribution of 
material characteristics from the following manufacturers is 
acknowledged and thanked:

CompKing, Inc. – GBar® 
Dextra Group – Durabar™ and ASTEC™

Galen-Panamerica/Binevir Composites
Isam Kabbani Plastic & Insulation Factory – IKK   

 Mateenbar™

MST Rebar, Inc. – MST-BAR®

Neuvokas Corporation – GatorBar®

Owens Corning Infrastructure Solutions – PINKBAR®+  
 Fiberglas™ Rebar
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