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Hot Weather Concreting
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1. WHAT is Hot Weather? |Relative humidity, percent 0,/ Concrete temperature, 'C__|
10
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Hot weather, as defined by ACI 305R, is any combination 96 /N5 \
of the following conditions that tends to impair the quality / N
of freshly mixed or hardened concrete by accelerating the / /70/ \
rate of moisture loss and rate of cement hydration, or oth- ////fﬁ 30 N ‘\
erwise causing detrimental results: 77/4 N N
e High ambient temperature /A;/(A//EO _}5_\ Z) _}5 \\
e High concrete temperature //%%// \20 \\ \I\ \\
e Low relative humidity W7 ///Z%,_ 5NN\ N | N
e High wind speed, and f’/é/.&_tﬂ’\\\\\\ \‘ ANAN
e Solar radiation — T AN NN NN
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Hot weather problems are most frequently encountered in ~ Airtemperature, °C | Wind velocity, km/h [/
the summer, but the associated climatic factors of high . M /
winds, low relative humidity and solar radiation can occur £ 4 P
at any time, especially in arid and tropical climates. Hot t -
weather conditions can produce a rapid rate of evaporation 2, ,'/ 3 /]
of moisture from the surface of the concrete, and acceler- H //y 3 "~
ated setting time, among other problems. Generally high g 77 28 P
relative humidity tends to reduce the effects of high g2 / ot L
temperature. % T, ;i/f);s,/ ]
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To use this chart:: 0

1. Enter with air temperature; move up to relative humidity.
2. Move right to concrete temperature.

3. Move down to wind velocity.

4. Move left: read approximate rate of evaporation.

Effect of concrete and air temperatures,

relative humidity, and wind velocity on rate
of evaporation of surface moisture from con-
crete (Menzel, 1954).

Wind velocity is measured 500 mm above the evaporating surface. Air Temperature and Relative Humidity
should be measured at a level approximately 1.2-1.8 m above the evaporating surface on its windward side
shielded from the sun’s rays (Menzel 1954).

2. WHY Consider Hot Weather?

Hot weather should be taken into consideration when planning concrete projects because of the potential ef-
fects on fresh and newly placed concrete. High concrete temperatures cause increased water demand, which
in turn will increase the water-cementitious ratio and result in lower strength and reduced durability. Higher
temperatures tend to accelerate the rate of slump loss and can cause loss of entrained air. Temperature also
has a major effect on the setting time of concrete. At higher temperatures, concrete will set quicker and finish-
ing operations will need to occur at a faster rate. Concrete that is cured at high temperatures at an early age
will not be as strong at 28 days as the same concrete cured at more moderate (21 °C) temperatures.
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High temperatures, high wind velocity, and low relative humidity can affect fresh concrete in two important
ways; the high rate of evaporation may induce early plastic shrinkage or drying shrinkage cracking, and the
evaporation rate can remove surface water necessary for hydration unless proper curing methods are em-
ployed.

Thermal cracking may result from rapid drops in the temperature of the concrete, such as when concrete slabs
or walls are placed on a hot day followed by a cool night. High temperature also accelerates cement hydration
and contributes to the potential for cracking in thicker concrete sections.

3. HOW To Use Concrete in Hot Weather.

The key to successful hot weather concreting is:

1. Recognition of the factors that affect concrete
2. Planning to minimize their effects.

Use proven, local recommendations for adjusting concrete proportions, such as use of water reducing, set re-
tarding admixtures. The use of pozzolanic admixture (fly ash) can reduce the heat generated by cement hydra-
tion.

Advance timing and scheduling to avoid delays in delivery, placing and finishing is a must; trucks should be
able to discharge immediately and adequate personnel should be available to place and handle the concrete.
When possible, deliveries should be scheduled to avoid the hottest part of the day. Consider pouring concrete
at night when ambient temperatures and wind speeds tend to be lower.

In the case of extreme temperature conditions or with mass concrete, the concrete temperature can be lowered
by using chilled water or ice as part of the mixing water.

Other measures, such as sprinkling and shading the aggregate prior to mixing, can be used to help lower the
temperature of the concrete. If low humidity and high winds are predicted, then windbreaks, sunscreens or mist
fogging may be needed to avoid plastic shrinkage cracking in slabs..
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