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Keywords: abrasion; acrylic resins; admixtures; bridge deck; construction;
corrosion; curing; durability; epoxy resins; latex; mixture proportioning; mortar;
pavements (concrete); plastic; polymer; polymer-cement concrete; repair; resin;
resistance to chemical attack; resistance to freezing and thawing; test.

ACI Committee Reports, Guides, Manuals, Standard
Practices, 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.

Chair

Richard C. Prusinski
Mahmoud M. Reda Taha"
John R. Robinson
Donald A. Schmidt
Qizhong Sheng

Donald P. Tragianese

Cumaraswamy Vipulanandan
Wafeek S. Wahby
Harold H. Weber Jr.
David White
Joe Solomon David P. Whitney

Michael M. Sprinkel

CONTENTS
Preface, p. 548.3R-2

Chapter 1—Introduction and scope, p. 548.3R-2
1.1—Introduction
1.2—History
1.3—Scope

Chapter 2—Acronyms and definitions, p. 548.3R-3
2.1—Acronyms

2.2—Definitions

Chapter 3—General information on polymer
modifiers, p. 548.3R-4
3.1—Polymer modifiers and their properties

3.2—Test procedures for polymer modifiers
3.3—Principle of polymer modification
3.4—Selection of polymer modifier
3.5—Specification and test methods for PMC

ACI 548.3R-09 supersedes ACI 548.3R-03 and was adopted and published April 2009.

Copyright © 2009, American Concrete Institute.

All rights reserved including rights of reproduction and use in any form or by any
means, including the making of copies by any photo process, or by electronic or
mechanical device, printed, written, or oral, or recording for sound or visual reproduc-
tion or for use in any knowledge or retrieval system or device, unless permission in
writing is obtained from the copyright proprietors.

548.3R-1



548.3R-2

Chapter 4—Polymer modifiers for latex-modified
concrete, p. 548.3R-10

4.1—Styrene-butadiene latex
4.2—Acrylic latex

4.3—Epoxy polymer modifiers
4.4—Redispersible polymer powders
4.5—Other polymers

Chapter 5—References, p. 548.3R-33
5.1—Referenced standards and reports

5.2—Cited references

PREFACE

Polymer-modified concrete (PMC) is developed by
mixing a polymer material to portland-cement concrete with
the interest of enhancing the concrete durability and bond
strength. PMC, also known as polymer portland-cement
concrete (PPCC) or latex-modified concrete (LMC), was
originally developed during the 1950 and 1960s. The material
quickly found its way to awaiting industry to make use of its
unique properties and became a common material in bridge
deck slab overlays, industrial floors and as repair material
with enhanced tensile and bond strength. Extensive research
and numerous publications on the behavior of PMC were
produced from the late 1970s up to the early 1990s. These
publications constitute most of our current knowledge on
PMC and polymer-modified mortars (PMM). While the
development of PMC has significantly slowed down in the
last decade, this document is designed to provide a major
source of collective information for the public about PMC.
The intent is to provide insight on most up-to-date standards,
current practices, and the state of the art on research develop-
ments on PMC.

The International Congress on Polymers in Concrete
(ICPIC) served during the last four decades as the interna-
tional forum for research and development (R&D) on all
types of polymer concrete including PMC. Proceedings of
the ICPIC reflected the state of R&D on PMC and the issues
of current interest for both academia and industry. The first
ICPIC was held in London (UK) in 1975, and the most recent
ICPIC was held in Chuncheon (South Korea) in 2007. For
the last three decades, the ICPIC forum has served to connect
interested specialists in PMC while providing insight on new
technologies and future development trends.

Research on PMC continues to date with little addition to
the main body of knowledge that was generated in the last
20 years of the twentieth century. Research developments in
the 1980s and 1990s explained the principles of polymer
modification of cement hydration (Ohama 1987) and
provided the basis for selecting the suitable polymer type for
PMC. Today, styrene butadiene rubber (SBR) and styrene-
acrylic (S-A) copolymer represent the most usable polymers
in PMC. It is therefore evident that PMC production and use
has reached a high level of maturity and most research
investigations in the last two decades were applications
directed to further establish the procedures and standards for
the material’s use in the field.
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Within the past few years, the most interesting develop-
ments in PMC are the development of new very-early-
strength LMC (Sprinkel 2005) and the use of chopped glass
and carbon fibers as additives to reduce LMC plastic
shrinkage cracking (Issa et al. 2007). Both developments
have found their way to bridge deck slab overlays for their
ability to provide fast construction and reduce plastic
shrinkage cracking. The recent work by Ohama and Demura
(2001) and Ohama (2007a) on self-repair epoxy-modified
mortars is definitely worth noting.

CHAPTER 1—INTRODUCTION AND SCOPE
1.1—lIntroduction

Polymer-modified cementitious mixtures (PMCs), also
called polymer portland-cement concrete (PPCC) and latex-
modified concrete (LMC), are defined as hydraulic cement
combined at the time of mixing with organic polymers that
are dispersed or redispersed in water, with or without
aggregates. An organic polymer is a substance composed of
thousands of simple molecules combined into large molecules.
The simple molecules are known as monomers, and the
reaction that combines them is called polymerization. The
polymer may be a homopolymer if it is made by the polymer-
ization of one monomer, or a copolymer when two or more
monomers are polymerized. The organic polymer is supplied
in three forms: as a dispersion in water that is called latex; as
a redispersible powder; or as a liquid that is dispersible or
soluble in water. Dispersions of polymers in water and
redispersible polymer powders have been in use for many
years as admixtures to hydraulic-cement mixtures. These
admixtures are called polymer modifiers. The dispersions of
these polymer modifiers are called latexes, sometimes
incorrectly referred to as emulsions.

In this report, the use of the general term “polymer-modified
cementitious mixture” includes polymer-modified cementitious
slurry, mortar, and concrete. Where specific slurry, mortar, or
concrete mixtures are referenced, specific terms are used,
such as LMC and latex-modified mortar (LMM). Several
other terms used in this report are defined in ACI 548.1R.

The improvements from adding polymer modifiers to
concrete include increased bond strength, flexural and
tensile strengths, split strength, and reduced elastic modulus.
These lead to improved physical resistance such as impact
resistance and abrasion resistance (Shaker et al. 1997; Wong
etal. 2003; Colak 2005). A reduced elastic modulus might be
particularly helpful when LMC is applied as a bridge deck
overlay or repair surface. The reduced elastic modulus results
in a reduction of the stresses developed due to differential
shrinkage and thermal strains that would reduce the tendency
of the material to crack. PMC can also improve corrosion
resistance, resistance to chemical attack and severe envi-
ronment (such as sulfuric acid attack, penetration by water
and dissolved salts, and freezing-and-thawing resistance),
and it reduces need for sustained moist curing. These
improvements are largely due to reduced water permeability
in PMC (Shaker et al. 1997; Ohama 1995b). The improvements
are measurably reduced when PMC is tested in the wet state
(Popovics 1987; Soroushian et al. 1993). The specific property





