
209To get the latest on our product and sevices, visit our web site at www.westsidematerials.com

U
se

fu
l

In
fo

rm
at

io
n

USEFUL InfUSEFUL InfUSEFUL InfUSEFUL InfUSEFUL Infooooo

WHAT is Cold Weather?

Cold weather is defined as a period when the average daily
temperature falls below 40°F [4°C] for more than three
successive days. These conditions warrant special pre-
cautions when placing, finishing, curing and protecting
concrete against the effects of cold weather. Since weather
conditions can change rapidly in the winter months, good
concrete practices and proper planning are critical.

WHY Consider Cold Weather?

Successful cold-weather concreting requires an under-
standing of the various factors that affect concrete prop-
erties.
In its plastic state, concrete will freeze if its temperature
falls below about 25°F [-4°C]. If plastic concrete freezes,
its potential strength can be reduced by more than 50%
and its durability will be adversely affected. Concrete
should be protected from freezing until it attains a mini-
mum compressive strength of 500 psi [3.5 MPa], which
is about two days after placement for most concrete main-
tained at 50°F [10°C].
Low concrete temperature has a major effect on the rate
of cement hydration, which results in slower setting and
rate of strength gain. A good rule of thumb is that a
drop in concrete temperature by 20°F [10°C] will ap-
proximately double the setting time. The slower rate of
setting and strength gain should be accounted for when
scheduling construction operations, such as form re-
moval.
Concrete in contact with water and exposed to cycles
of freezing and thawing, even if only during construc-
tion, should be air-entrained. Newly placed concrete is
saturated with water and should be protected from cycles
of freezing and thawing until it has attained a compres-
sive strength of at least 3500 psi [24.0 MPa].
Cement hydration is a chemical reaction that generates
heat. Newly placed concrete should be adequately insu-
lated to retain this heat and thereby maintain favorable
curing temperatures. Large temperature differences be-
tween the surface and the interior of the concrete mass
should be prevented as cracking may result when this dif-
ference exceeds about 35°F [20°C]. Insulation or protec-
tive measures should be gradually removed to avoid ther-
mal shock.

HOW to Place Concrete in Cold Weather

Recommended concrete temperatures at the time of
placement are shown below. The ready mixed concrete
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producer can control concrete temperature by heating
the mixing water and/or the aggregates and furnish con-
crete in accordance with the guidelines in ASTM C 94.

Section Size, minimum Concrete temperature
dimension, inch [mm] as placed

less than 12 [300] 55°F [13°C]
12 - 36 [300 - 900] 50°F [10°C]
36 - 72 [900 - 1800] 45°F [7°C]

Cold weather concrete temperature should not exceed these
recommended temperatures by more than 20°F [10°C].
Concrete at a higher temperature requires more mixing
water, has a higher rate of slump loss, and is more suscep-
tible to cracking. Placing concrete in cold weather pro-
vides the  opportunity for better quality, as cooler initial
concrete       temperature will typically result in higher
ultimate strength.
Slower setting time and strength gain of concrete dur-
ing cold weather typically delays finishing operations
and form removal. Chemical admixtures and other modi-
fications to the concrete mixture can accelerate the rate
of setting and strength gain. Accelerating chemical ad-
mixtures, conforming to ASTM C 494—Types C (ac-
celerating) and E (water-reducing and accelerating), are
commonly used in the winter time. Calcium chloride is
a common and effective accelerating admixture, but
should not exceed a maximum dosage of 2% by weight
of cement. Non-chloride, non-corrosive accelerators
should be used for prestressed concrete or when corro-
sion of steel reinforcement or metal in contact with con-
crete is a concern. Accelerating admixtures do not pre-
vent concrete from freezing and their use does not pre-
clude the requirements for concrete temperature and
appropriate curing and protection from freezing.
Accelerating the rate of set and strength gain can also be
accomplished by increasing the amount of portland ce-
ment or by using a Type III cement (high early strength).
The relative percentage of fly ash or ground slag in the
cementitious material component may be reduced in cold
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