
Guide to Materials 
Selection for Concrete 
Repair
Reported by ACI Committee 546

A
C

I 5
46

.3
R

-1
4



First Printing
June 2014

ISBN: 978-0-87031-895-5

Guide to Materials Selection for Concrete Repair

Copyright by the American Concrete Institute, Farmington Hills, MI. All rights reserved. This material 
may not be reproduced or copied, in whole or part, in any printed, mechanical, electronic, film, or other 
distribution and storage media, without the written consent of ACI.

The technical committees responsible for ACI committee reports and standards strive to avoid 
ambiguities, omissions, and errors in these documents. In spite of these efforts, the users of ACI 
documents occasionally find information or requirements that may be subject to more than one 
interpretation or may be incomplete or incorrect. Users who have suggestions for the improvement of 
ACI documents are requested to contact ACI via the errata website at http://concrete.org/Publications/
DocumentErrata.aspx. Proper use of this document includes periodically checking for errata for the most 
up-to-date revisions.

ACI committee documents are intended for the use of individuals who are competent to evaluate the 
significance and limitations of its content and recommendations and who will accept responsibility for 
the application of the material it contains. Individuals who use this publication in any way assume all 
risk and accept total responsibility for the application and use of this information.

All information in this publication is provided “as is” without warranty of any kind, either express or 
implied, including but not limited to, the implied warranties of merchantability, fitness for a particular 
purpose or non-infringement.

ACI and its members disclaim liability for damages of any kind, including any special, indirect, incidental, 
or consequential damages, including without limitation, lost revenues or lost profits, which may result 
from the use of this publication.

It is the responsibility of the user of this document to establish health and safety practices appropriate 
to the specific circumstances involved with its use. ACI does not make any representations with regard 
to health and safety issues and the use of this document. The user must determine the applicability of 
all regulatory limitations before applying the document and must comply with all applicable laws and 
regulations, including but not limited to, United States Occupational Safety and Health Administration 
(OSHA) health and safety standards.

Participation by governmental representatives in the work of the American Concrete Institute and in 
the development of Institute standards does not constitute governmental endorsement of ACI or the 
standards that it develops.

Order information: ACI documents are available in print, by download, on CD-ROM, through electronic 
subscription, or reprint and may be obtained by contacting ACI.

Most ACI standards and committee reports are gathered together in the annually revised ACI Manual of 
Concrete Practice (MCP).

American Concrete Institute
38800 Country Club Drive
Farmington Hills, MI 48331
Phone:	 +1.248.848.3700
Fax:	 +1.248.848.3701

www.concrete.org



This document provides guidance on the selection of materials for 
concrete repair. An overview of the important properties of repair 
materials is presented as a guide for making an informed selection 
of the appropriate repair materials for specific applications and 
service conditions.

Keywords: cementitious; cracks; epoxy; materials; methacrylate; 
polymer; polyurethane; repair; surface sealer; silica fume; test methods; 
waterproofing.
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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 significance 
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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CHAPTER 1—INTRODUCTION AND SCOPE

1.1—Introduction
Concrete is inherently a durable material, but its dura-

bility under any given set of exposure conditions varies with 
concrete mixture proportions; the presence and positioning 
of reinforcement; and the detailing, placing, finishing, 
curing, and protection it receives. In service, it may be 
exposed to conditions of abrasion, moisture cycles, cycles 
of freezing and thawing, temperature fluctuations, reinforce-
ment corrosion, and chemical attack, resulting in deteriora-
tion and potential reduction of its service life.

As the concrete industry develops and grows, concrete 
repair is frequently required; however, with the increasing 
number and age of concrete structures, frequent deferral 
of maintenance, and increased public awareness of dete-
rioration and maintenance needs, repair is becoming a 
major focus of design and construction activities. Although 
concrete repair is traditionally as much an art as a science, 
engineers and contractors typically do not receive much 
formal training in techniques for repair and the performance 
of repair materials applied to concrete. Personal experience 
is beneficial, but takes time to accumulate and can be costly 
in terms of failed repairs. Although this is changing, there 
is still too little information available to reliably predict the 
serviceability and durability of repairs. Concrete repairs that 
fail prematurely result in economic loss and usually require 
additional repairs.

Due to a greatly expanded repair market, new materials 
and repair methods are being introduced at an increasing 
rate to the construction market. At the same time, due to 
changing environmental and building codes and other regu-
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lations, many existing, well-proven products are being refor-
mulated into essentially new products that have limited track 
records. The user might not be informed of these changes.

It is often difficult for a specifier to find the appropriate 
data to systematically evaluate a product for a given repair 
situation. Often, test data are unavailable or, if available, 
are either not presented in useful or appropriate terms or 
presented in a manner that makes comparison with other 
competing materials difficult. One example is the use of 
nonstandard or modified test methods.

Although there are many competent repair materials avail-
able commercially, there are also unsubstantiated claims of 
suitability and success. Even the highest-quality materials 
do not perform as expected if they are used inappropriately.

ACI 546R is the first ACI publication devoted entirely 
to the subject of concrete repair. Its principle emphasis is 
on techniques for concrete repair with limited information 
on selecting repair materials. The physical properties of 
repair materials govern their performance in service and, as 
a result, the appropriate selection of these materials for a 
given repair is at least as important to a successful, long-
lasting repair as is using the proper procedures and work-
manship. This guide is the second in a series of documents 
prepared by Committee 546 to aid the user in specifying and 
executing typical concrete repairs.

1.2—Essential steps of concrete repair
The success of concrete repairs depends on determining 

the cause and extent of concrete distress or deterioration and 
developing a repair strategy to address the problem. Typical 
steps in a systematic repair are to:

a) Conduct a condition survey with a scope consistent 
with the perceived condition of the structure and the owner’s 
repair objectives, performed by qualified individuals, to 
document and evaluate visible and concealed deterioration, 
distress, defects, and damage, as well as potential future 
deterioration and distress;

b) Determine the cause of the damage or deterioration 
necessitating the repair—for example, mechanical damage 
such as impact or abrasion; design, detailing, or construc-
tion deficiencies; chemical damage such as alkali-aggregate 
reaction; physical damage related to cycles of freezing and 
thawing or thermal movements; corrosion of the steel rein-
forcement caused by improper placement; carbonation of 
the concrete; or chloride ingress into the concrete to the 
reinforcing steel;

c) Assess the application and service conditions to which 
the concrete repair material is, or will be, exposed;

d) Determine the repair objectives, including desired 
service life;

e) Select a repair strategy, including consideration of an 
appropriate protection system in conjunction with future 
maintenance, in terms of what is required to preserve or 
protect the structure and repairs, and what actual mainte-
nance is likely to be available.

Once the concrete to be repaired is evaluated and the 
cause of distress established, details of the proposed repair 
are developed. This includes evaluating and determining the 

required physical properties of repair materials, followed by 
the appropriate selection of available repair materials. Selec-
tion is usually based on the ability of the material to conform 
to repair constraints and objectives as defined in this guide, 
including consideration of cost and availability.

The repair is then implemented, including protective 
systems if designed as part of the repair. Refer to ACI 546R, 
where these steps are discussed in further detail.

1.3—Objective
The objective of this guide is to provide guidance for the 

materials selection for concrete repair, including:
a) Identification of common repair materials;
b) Discussion of relevant material properties;
c) Lists and discussion of test procedures for measuring 

these properties;
d) Recommendations of minimum test values or perfor-

mance levels;
e) Discussion of the importance of specific material proper-

ties for various repair applications and service environments.

1.4—Scope
This guide discusses material selection for several types of 

repairs and materials used in their repair:
a) Concrete replacements, categorized on the basis of the 

depth and orientation of repair;
b) Overlays, categorized on the basis of their thickness;
c) Crack repairs, categorized on the basis of crack stability, 

crack width, and other service conditions;
d) Surface sealers and traffic-bearing elastomeric coat-

ings, categorized on the basis of their water and chloride ion 
permeability;

e) Anti-carbonation coatings, categorized on the basis of 
their carbon dioxide diffusion;

f) Reinforcing steel coatings, embedded galvanic anodes, 
concrete bonding agents and procedures, crystalline pore 
blockers, and surface-applied, penetrating corrosion inhibi-
tors, categorized on their ability to alter and improve various 
concrete properties.

1.4.1 Concrete replacement and overlay materials 
discussed in this guide include:

a) Portland or blended cement-based mortar and concrete;
b) Portland or blended cement-based silica-fume mortar 

and concrete;
c) Portland or blended cement-based polymer-cement 

mortar and concrete;
d) Magnesium-ammonium-phosphate-cement mortar and 

concrete;
e) Polymer-based mortar and concrete.
1.4.2 Crack repair materials discussed in this guide 

include:
a) Epoxy resin;
b) Methacrylate resin;
c) Polyurethane chemical grout;
d) Polyurethane sealant;
e) Silicone sealant;
f) Silyl-terminated polyether sealant;
g) Polysulfide sealant;
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