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This guide reviews and describes practices, procedures, materials,
and monitoring methods for the external curing of concrete and
provides guidance for specifying curing procedures. Current curing
techniques are presented and commonly accepted methods, prc -e-
dures, and materials are described. Methods are given for -u.in2
structures and buildings, pavements and other slabs-on-g=und,
and for mass concrete. Curing methods for several sj ecijic.catego-
ries of cement-based products are discussed in th.doc =~ ent.

The materials, processes, quality control mec sure.. and inspec-
tions described in this document should be .=<t.d, monitored, or
performed as applicable only by individv .is holding the appro-
priate ACI certifications or equivale.t.

Keywords: cold weather constrictic® curing compound; hot weather
construction; mass concrete; 1.nforc 2d concrete; sealer; shotcrete;
slabs-on-ground.

ACI Con mittee Reports, Guides, and Commentaries are
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i1 ~oect. g cor struction. This document is intended for the use
of 1. diviauals who are competent to evaluate the significance
a. 1 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

1.1—Introduction

The principles and practices of external curing are appli-
cable to all types of concrete construction. This document
does not fully address curing for specialty concrete and
special construction techniques (refer to 4.5), nor does ‘¢ t.ly
address internally cured concrete. For additional in‘ort. atica
on internally cured concrete using preconditiol =d «hsorp-
tive lightweight aggregates, refer to ACI (308-213,R. Curing
measures, in general, are specified in A'CL 308.1. Curing
measures directed toward the mainteanc> o. satisfactory
concrete temperature under specific ¢. vironmental condi-
tions are addressed in greater det2 1l in AC1 305R, ACI 306R,
ACI 301, and ACI 318.

The fundamental princizicr of exteinal curing remain the
same as in the past; liowc rer, new research and methods of
curing are presented hei »in. Topics such as internal curing,
curing at elevatec temperatures, sustainability, curing of
moisture-seasitie  fooring, sensors for mass concrete
curing, and now cul’'ng monitoring techniques have been
added or en. anced in this document.

1.2-~=C tring

Curing is an action taken to maintain moisture and
temperature conditions in a freshly placed cementitious
waixture to allow hydraulic cement hydration and, if pozzo-
lans are used, pozzolanic reactions to occur so that the
potential properties of the mixture may develop. A mixture
is properly proportioned and adequately cured when the
properties of the in-place concrete equal or exceed the

(aci?

Fig. 1.3.1a—Unhydrated particles of pc.tland cement—
magnification 2000 (Soroos 1994).

design properties of the concrete. The «uring period begins
at placing and continues unti. the Jesiied concrete proper-
ties have developed. The ob) ctives of curing are to prevent
the loss of moisture from ~on‘rete and maintain a favorable
concrete temperatu'e for a sufficient period of time. Proper
curing allows the = mentitious material within the concrete
to properly hyarate. Jydration is the chemical reaction that
leads to chang ~s t!.at take place when portland cement reacts
with weter. Doth at depth and near the surface, curing has a
sigr.ucam ‘nfluence on the properties of hardened concrete,
suci as trength, permeability, abrasion resistance, volume
stability, propensity for early-age cracking, and resistance to
freezing and thawing and deicing chemicals.

The term “curing” has also been used in a more general
sense to describe the process by which hydraulic cementi-
tious concrete matures and develops hardened proper-
ties over time as a result of the continued hydration of the
cementitious materials in the presence of sufficient water and
heat. While all concrete hydrates to varying levels of matu-
rity with time, the rate and extent to which this development
takes place depends on the natural environment surrounding
the concrete and on the measures taken to modify this envi-
ronment by limiting the loss of water, heat, or both, from the
concrete; externally providing moisture and heat; or incor-
porating special materials in the mixture design.

1.3—Curing and hydration of portland cement

1.3.1 Hydration of portland cement—Portland-cement
concrete is a composite material in which aggregates are
bound in a porous matrix of hardened cement paste. At the
microscale, the hardened paste is held together by bonds that
develop between the products of the reaction of cement with
water and mechanically interlocks the aggregate. Similar
products are formed from the reactions between cement,
other cementitious materials, and water.

The cement-water reaction includes both chemical and
physical processes that are collectively known as the hydra-
tion of the cement (Taylor 1997). As the hydration process
continues, the strength of the interparticle bonding increases,
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