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Curing Concrete

Introduction

Suggested procedures prepared by the Admixture Systems business of Master Builders Solutions in the
interest of better concreting practices.

Note: The discussion pertains only to the curing of non-colored concrete for normal applications. Special
curing procedures are required for colored, architectural or any exceptional types of concrete. It is advisable
to contact the material manufacturer in such cases. For detailed information on recommended practices for
curing concrete, refer to ACI 308R, Guide to Curing Concrete.

What is Curing Why Concrete Has to Be Cured

Curing is the process by which concrete matures and develops Curing has a significant influence on the properties of hardened
hardened properties over time as a result of continued hydration concrete. All the properties of hardened concrete are affected

of the cementitious materials in the presence of sufficient water by curing. Proper curing results in a concrete that has the right
and heat. The objectives of curing are to prevent the loss of strength, low permeability, high abrasion resistance, reduced
moisture from concrete and, when needed, supply additional shrinkage, and high resistance to freezing and thawing.

moisture and maintain a favorable concrete temperature for a Insufficient and/or intermittent curing will affect all these properties.

sufficient period of time.
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When to Start Curing

Curing should start when the concrete surface begins to dry, ReILtive it erbent Conbretd tem eralure )
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faster than it can rise to the concrete surface. The time at 1 \
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velocity on rate of evaporation of surface moisture from concrete. /7 /A \\ \\
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hour, precautionary measures are necessary and initial curing = EY N \\ N N \\ N
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more evaporation than a hot, dry day with no wind. Furthermore, Air temperature, “C fillshefocity, km/h :

the critical evaporation rate is dependent on the concrete mixture Metric Units 4 YI

and is influenced by factors that include the type and amount of £ ! /
supplementary cementitious materials, and the water-cementitious ] Ezt:fjv;:e;‘: charts: £ 4

materials ratio (w/cm); a silica fume concrete will bleed less than “temperature, move up o+ 3 ;I/ /

a normal concrete and needs curing earlier than normal concrete. to relative humidity. 2 /. ,/

Using synthetic microfibers, such as the “MasterFiber® M or F” 2. Move right to concrete g // | 25 e
series of fibers from Master Builders Solutions in concrete helps in 5 :\‘A*Z"V‘;e;it;;eio wind S 2 L 17 /f//%(/
reducing plastic shrinkage cracking in freshly-placed concrete. ' velocity. 5 7/ // /1{/ —]
Additional measures should be taken in hot and cold weather 4 Move left: read ﬁ 1 ///A — —]
conditions. ACl Committee reports 305R, Guide to Hot Weather ZSZ;%T_;”;?:? rate of /X/ B
Concreting and 306R, Guide to Cold Weather Concreting give —— | 6

the details of the measures to be taken during those extreme —

weather conditions.

Duration of Curing Relative humidity, percent Congcrete tlempe rature,

The duration of curing depends on a number of factors, such

as, the type of cementitious materials used, mixture proportions,
strength required, size and shape of the member, ambient

weather and future exposure conditions. A minimum of 7 days

of curing is recommended. It is also not uncommon to terminate
curing when the concrete has reached a minimum of 70% of the
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specified strength based on the test results of field-cured samples / 2
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Figure 2 below shows the efffect of curing on the compressive
strength of concrete. As can be seen from Figure 2, strength gain
of concrete slows down when curing stops.
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Figure 2. Effect of Curing on Compressive Strength of Concrete (Ref: ACI 308R,
Guide to Curing Concrete)

Curing Methods
There are two general systems of curing:

1. Continuous or frequent application of water through ponding,
fogging, steam or saturated cover such as burlap or cotton
mats, rugs, sand, and straw or hay, and

2. Minimization of water loss from concrete by covering it with
plastic sheets, blankets or other moisture-retaining materials or
by the application of a membrane-forming curing compound.

Curing measures are required as soon as the concrete is at the
risk of drying and its damaging effects. Curing should be started
early when the rate of evaporation of water from the freshly-

placed concrete is high and there is a tendency for concrete to dry

faster. Different methods are suggested in ACI 308R for the initial
and final curing of concrete.

1. Initial Curing: Two methods suggested for initial curing are
fogging and the application of evaporation reducers.

Fogging: Fogging is the application of water in the form of
fog-like mist above the concrete surface, using a specially
designed nozzle.

Evaporation reducers: Evaporation reducers, such

as MasterKure® ER 50 from Master Builders Solutions,

are solutions of organic chemicals. These produce a
monomolecular film over the bleed water layer on the concrete
surface. This film reduces the evaporation of water from the
surface of concrete. Care shall be taken not to use evaporation
reducers as finishing aids.

2. Final curing: Final curing can be done either by use of water
or by moisture retention.

Curing methods based on application of water: \Water could
be sprinkled or ponded on the surface of concrete. Alternatively,
wet burlap, cotton mats or other absorbent materials, wet sand,
wet straw or hay could be used for curing concrete. It is very
essential that all these materials are kept continuously wet for
the duration of curing.

Curing methods based on moisture retention: Curing
materials used in this method are sheets or liquid membrane-
forming compounds. Plastic film, reinforced paper and thermal
blankets are the sheet-type curing materials commonly used.
Membrane-forming compounds, commonly known as curing
compounds, such as “MasterKure” series of products from
Master Builders Solutions, conforming to ASTM C 309 or C
1315 are used as curing aids. These shall be spray-applied on
the concrete surface. ACI 308R has the details of linseed oil-
based curing compounds that are specified by some highway
agencies.

Curing in Cold Weather

Water curing is not allowed during sub-freezing temperatures.

A moisture retention method such as membrane-forming

curing compound shall be employed instead. Additionally, the
adjacent concrete environment could be heated to a temperature
above freezing.

Heaters, if used, shall be vented so that the combustion gases are
exhausted outside the enclosure in order to avoid carbonation of
the fresh concrete.

Curing in Hot Weather

During the initial curing period, use evaporation reducers, fogging
or shade to control the rate of bleed water evaporation and
subsequent drying of the concrete. The temperature of curing
water shall not be more than 20 °F (10 °C) cooler than the surface
temperature of concrete at the time the water and concrete come
in contact.

Perform final curing methods immediately upon completion of the
final finishing operation.




Master Builders Solutions

The Master Builders Solutions brand brings expertise to create
chemical solutions for new construction, maintenance, repair
and renovation of structures. Master Builders Solutions is built
on the experience gained from more than a century in the
construction industry.

The know-how and experience of a global community of

construction experts form the core of Master Builders Solutions.

We combine the right elements from our portfolio to solve your
specific construction challenges. We collaborate across areas
of expertise and regions and draw on the experience gained

from countless construction projects worldwide. We leverage
global technologies, as well as our in-depth knowledge of local
building needs, to develop innovations that help make you more
successful and drive sustainable construction.

The comprehensive portfolio under the Master Builders
Solutions brand encompasses concrete admixtures, cement
additives, chemical solutions for underground construction,
fiber reinforcement solutions, waterproofing solutions, sealants,
concrete repair and protection solutions, performance grouts, and
performance flooring solutions.

Master Builders Solutions
Admixtures US, LLC
23700 Chagrin Boulevard
Cleveland, Ohio 44122-5544
800-628-9990

Master Builders Solutions Canada, Inc.

1800 Clark Boulevard
Brampton, Ontario L6T 4M7
800-387-5862

Visit us at:
www.master-builders-solutions.com/en-us
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LIMITED WARRANTY NOTICE: We warrant our products to be of good quality and will replace or, at our discretion, refund the purchase price of
any products proved defective. Satisfactory results depend not only upon quality products, but also upon many factors beyond our control. Therefore,
except for such replacement or refund, MASTER BUILDERS SOLUTIONS MAKES NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED,
INCLUDING WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE OR MERCHANTABILITY, RESPECTING ITS PRODUCTS, and

Master Builders Solutions shall have no other liability with respect thereto. Any claims regarding product defect must be received in writing within
one (1) year from the date of shipment. User shall determine the suitability of the products for the intended use and assume all risks and liability in
connection therewith. Any authorized change in the printed recommendations concerning the use of our products must bear the signature of the
Master Builders Solutions Technical Manager.

This information and all further technical advice are based on Master Builders Solutions’ present knowledge and experience. However, Master
Builders Solutions assumes no liability for providing such information and advice including the extent to which such information and advice may
relate to existing third party intellectual property rights, especially patent rights. MASTER BUILDERS SOLUTIONS SHALL NOT BE RESPONSIBLE
FOR CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES (INCLUDING LOSS OF PROFITS) OF ANY KIND. Master Builders Solutions
reserves the right to make any changes according to technological progress or further developments.
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