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For the producer, the  contractor, and 
the specifier

ÅEffect of Temperature on Concrete Strength  
ÅHot Weather Preparation for the Producer 

What you can at the plant  
What can you do with the mix design 

ÅPreparation and best practices at the jobsite 
ÅProblems 

Cracking
Low strength
Not durable finishes  

ÅField Testing issues in Hot Weather  
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Hot Weather Concreting
Guidance Documents
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άŀƴȅ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ǘŜƴŘǎ ǘƻ 
impair the quality of fresh concrete or hardened concrete by 
accelerating the rate of moisture loss and rate of cement 
hydration.
ïHigh ambient temperature
ïHigh concrete temperature
ïLow relative humidity
ïWind speed
ï{ƻƭŀǊ ǊŀŘƛŀǘƛƻƴέ

Hot Weather Concreting 
(ACI 305R-10 - Definition)
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Effect of Temperature

.43 w/c
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The effect of Temperature
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Effects of High Temperature

Burg 1996 
Courtesy of PCA
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Hot Weather Concreting 
(ACI 305R-10)

What can be done with the mix design?
ÅMake sure that your concrete supplier knows that 

there is a very good possibility of placement(s) 

ŘǳǊƛƴƎ ǘƘŜ άIŜŀǘ ƻŦ {ǳƳƳŜǊέΣ ǎƻ ƘŜ Ŏŀƴ ƘŀǾŜ ǘƘŜ 

logistics figured out, not every supplier has a 

άƳƛƴƛ-ƛŎŜ ŦŀŎǘƻǊȅ ƻƴ ǎƛǘŜέΦ !ƭǎƻΣ ǘƘŜ ǎǇŜŎƛŦȅƛƴƎ 

engineer may want to review any changes to the 

design prior to placement, be proactive vs. 

reactive.
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Hot Weather Concreting 
(ACI 305R-10)

ÅIn terms of the mix design adjustments.
ïYou may increase the coarse aggregate volume up to 

10% with adjusting the W/C down, this can help 
overcome some shrinkage potentials. NEVER ADD 
MORE WATER,this only exasperates the issue.

ïUse of Slump retention admixture (does not affect 
hydration or set time whatsoever) my personal 
favorite

ïUse of Retarders (only affects 2 phases of hydration)
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Hot Weather Concreting 
(ACI 305R-10)

ÅIn terms of the mix design adjustments.
ïUse of Hydration Stabilizers (affects all 5 phases of 

hydration)

ïUse of micro-ŦƛōŜǊǎ όǿƛƭƭ ŘƛǎŎǳǎǎ ƛƴ ά/ǊŀŎƪƛƴƎ ǎŜŎǘƛƻƴέύ

ï¢ƘŜǎŜ ŀǊŜ ǘƘŜ ƻƴƭȅ ǘƘƛƴƎǎ ǘƘŀǘ Ŏŀƴ ōŜ ŘƻƴŜ άƻƴ 
ǇŀǇŜǊέΣ ŜǾŜǊȅǘƘƛƴƎ ŜƭǎŜ ƛǎ ƻŦ ǘƘŜ ǇƘȅǎƛŎŀƭ ƴŀǘǳǊŜ ǘƻ 
the constituents (raw materials).
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Hot Weather Concreting 
(ACI 305R-10)

Other items that can be adjusted via mix design:
ÅCement
ïType 2 or Type 4* are typically a lower rate of heat of hydration.

ïControl of temperature of raw cement delivered to plant

Å¦ǎŜ ƻŦ {/aΩǎ όCƭȅ !ǎƘΣ DD.C{ ƻǊ {ƛƭƛŎŀ CǳƳŜύ ŀǎ ŀ 
replacement to reduce heat of hydration

ÅCool the plastic concrete through the use of ice or liquid 
nitrogen** (via the mix or aggregates)

Å *Good Luck finding this one!
Å ** BE VERY CAREFUL with this one, very dangerous and special 

permitting is sometimes required.



www.pacaweb.org www.specifyconcrete.org

Hot Weather Concreting 
(ACI 305R-10)

Production Concerns:

ÅUse materials and mix proportions that have a 

good record in hot weather conditions

ÅReducing Concrete Temperature

ÅConcrete Consistency 

ÅTransporting, Placing, and Finishing
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Hot Weather Concreting 
(ACI 305R-10)

Production Concerns:

ÅMinimize Moisture Loss of Concrete

ÅScheduling Concrete Placements 

ÅConsider the methods to limit moisture loss 

during placing and finishing such as sunshades, 

wind screens, fogging, and spraying. 
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Hot Weather Concreting 
(ACI 305R-10)

ÅTo achieve a 1 F decrease in concrete 
temperature, cool one or more of its ingredients:

ï8 F reduction in Cement Temperature
ï4 F reduction in Water Temperature
ï2 F Reduction in Aggregate Temperature
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Hot Weather Concreting 
Estimating Concrete Temperature

Å T =[0.22(TsWs+ TaWa+ TcWc) + TwWw+ TwWwa- 112Wi]
[0.22 (Ws + Wa+ Wc) + Ww + Wi + Wwa]

Å T = final temperature of concrete mixture (deg F)
Tc= temperature of cement (deg F)
Ts = temperature of fine aggregate (deg F)
Ta = temperature of coarse aggregate (deg F)
Tw= temperature of added mixing water (deg F)
Wc= weight of cement (lb)
Ws = weight of fine aggregate (lb)
Wa= weight of coarse aggregate (lb)
Wwa= mass of free and absorbed moisture in aggregate
Ww = weight of mixing water (lb)
Wi = weight of ice (lb)

Å Note: The equation was modified. Temperatures and amount of free moisture on the aggregates were not used. The coarse 
and fine aggregates are entered separately.
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Hot Weather Concreting 
(ACI 305R-10)

Production Concerns:

ÅUse a concrete consistency that allows rapid 

placement and consolidation.

ÅMixer Control 

ÅReduce the time of transporting, placing, and 

finishing as possible.
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Hot Weather Concreting 
(ACI 305R-10)

Production Concerns:

ÅSlump Control 

ïHold Water

ïSet Retarding Admixture

ïSlump Retention Admixture
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Hot Weather Concreting 
(ACI 305R-10)

Jobsite  Considerations:  Planning

ÅPrepare for Ambient Conditions - Monitor weather to 

increase awareness of potential issues at/during 

placement

ÅSchedule concrete placements to avoid extreme 

weather, such as at night or during favorable weather 

conditions. 

ÅAssure equipment and placement crew size is adequate 

for the job
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Hot Weather Concreting 
(ACI 305R-10)

Jobsite  Considerations:  Planning

ÅConsolidation Equipment

ÅHave all curing materials staged and ready for 
immediate use after the concrete has been 
placed and finished

ÅPlan for any incidental work that will need to 
be performed (application of a surface 
retarder if necessary, joint cutting, etc.)
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Hot Weather Concreting 
(ACI 305R-10)

Preparation

ÅForms, reinforcing steel, and subgrade should be 
fogged or sprinkled with cool water just before 
concrete is placed

ÅExpedite all elements of the placement (includes 
delivery and placement)
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Hot Weather Concreting 
(ACI 305R-10)

ÅPlacement and Finishing

ÅFormed Concrete  - Shallower layers

ÅFlatwork ς

ïMoist subgrade

ïKeep operations confined to a small area

ïFog nozzle to cool the air, forms and steel 
immediately ahead of placement
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Hot Weather Concreting 
(ACI 305R-10)

Curing is Critical
ÅThe need for moist curing of 

concrete slabs is greatest 
during the first few hours 
after finishing

ÅTo prevent the drying of 
exposed concrete surfaces, 
moist curing should 
commence as soon as the 
surfaces are finished and 
continued for at least 7 days
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Wet Curing - The old way is the best way
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Hot Weather Concreting 
(ACI 305R-10)

Membrane Curing

ÅMost practical method if moist curing is not an 
option

ÅUse a white pigmented (reflective) compound where 
concrete will be exposed to the sun

ÅBe sure to coat all exposed areas (edges are critical)
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Membrane (spray on)Curing
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Hot Weather Concreting 
(ACI 305R-10)

Protecting Concrete in Formwork

ÅForms should be covered and kept 
continuously moist during the early curing 
period

ÅForm Removal ςrepair and cure
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Hot Weather Concreting 
(ACI 305R-10)

Effects
ÅDrying shrinkage cracking/volume changes
ïCaused by the concrete losing its moisture rapidly
ï{ƘǊƛƴƪŀƎŜΣ ǿƘŜƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǊŜǎǘǊŀƛƴǘ ŀƴŘ ŎƻƴŎǊŜǘŜΩǎ 

inherent low tensile strength, will cause cracking
ïAggregate content reduces the relative volume of cement 

paste and provides an internal restraint that reduces the 
magnitude of volume changes in the concrete (mix design portion)
ïOther contributing factors may include:
ÅRelative Humidity
ÅPaste content and/or w/c of the mix
ÅSize and shape of the member ςShrinkage is greatest at the surface 

and there may be moisture gradients created, depending on the ratio 
of the surface area to the volume of the member 
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Picture of Dry Shrinkage Cracks
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