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Extreme weather temperatures and volatile weather patterns have become the norm, so having a 
comprehensive plan with contingencies is essential to keeping construction projects—specifically 
concrete construction—on schedule and with the quality you desire. 

Damage to concrete caused by hot weather can never be 
fully alleviated.
According to the American Concrete Institute’s (ACI) 305R-10 
standards for Hot Weather Concrete Placement, damage to 
concrete caused by hot weather can never be fully alleviated. 

The principal issues caused by accelerated drying of the 
surface of newly placed concrete include decreased strength, 
decreased durability due to cracking, and an undesirable 
appearance of the finished surface.

To avoid costly remedial actions and schedule delays due 
to hot weather, proper management of both construction 
practices and the concrete mixture are essential.

High temperatures, low relative humidity, and/or high wind can impair concrete quality.
The ACI 305R-10 standard defines “hot weather” as any one or a combination of high ambient temperature, 
high concrete temperature, low relative humidity, or high wind speed that impair fresh or hardened concrete 
quality by accelerating the rate of moisture loss and rate of cement hydration or otherwise causing detrimental 
results.
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There are no absolute threshold values for temperature, humidity, or wind speed, as the 
interaction of the elements makes it impossible to recommend specific maximums. But when 
ambient temperatures are greater than 90 degrees F or concrete mixture temperatures exceed 
85 degrees F, special measures are typically needed. 

Strategies for mitigating risk during hot weather concrete pours
In hot weather, efforts should be made to keep concrete temperatures as low as practical and to control the 
rate of evaporation of water at the concrete surface. GCI’s engineers and technicians work with contractors, 
developers, and designers to develop a comprehensive plan for your project, including contingency plans for 
weather conditions that may impact construction. 

Plans should specifically focus on concrete mixture control, concrete temperature control, and construction 
practices. Let’s take a closer look at strategies that address each of these factors.

1. Concrete mixture control
a. Concrete mixes are designed for the  

               anticipated temperatures. 
Mix additives or alterations may include 
supplementary cementitious materials (SCM) 
such as Class F fly ash or slag cement, 
retarders or an air-entraining admixture. 
These additives/alterations affect set time of 
the mix. 
 
While the mix water amount usually should 
increase with temperature, it is critically 
important to not exceed the maximum 
water/cementitious material ratio. Increased 
water content results in a decrease in rate of 
setting, strength, and durability if cementitious material is not increased proportionately. 

b. Adjust aggregate batch weight based on moisture content measurement.
Aggregate stockpiles have lower than normal moisture content during hot, dry weather. The 
moisture content of aggregates must be measured, and the batch weight adjusted accordingly to 
avoid low strengths and over-yield. 

2. Concrete mixture temperature control
Concrete strength, durability, plastic shrinkage cracks, thermal cracking, and drying shrinkage can be 
favorably impacted by having appropriate concrete mixture temperatures during batching, transport, and 
placement. 

Research shows that higher mix/place/cure temperatures give higher early strengths and reduced 
strength at later ages. For example, if the initial 24-hour curing period is at 100 degrees F, the 28-day 
comprehensive strength may be 10-15 percent lower than if cured at the standard temperature. 



GEOTECHNICAL CONSULTANTS INC. 3July 2021

The mitigation of high temperature risk can include the following concrete mixture 
temperature control measures:

• Reducing the concrete mix temperature by using chilled mix water or cool water from  
           deep wells

• Replacing up to 75 percent of the mixing water with crushed, shaved, or chipped ice
• Fogging or sprinkling cool water on aggregate stockpiles
• Using liquid nitrogen to lower the mixing water temperature 

3. Managing concrete construction practices
Concrete can be placed during extreme temperatures provided appropriate construction practices are 
used. Described below are the practices most frequently applied for hot weather concrete placement.

a. Shift the construction schedule to avoid mid-day sun and heat.
Placing and finishing concrete during the 
night and early morning hours can avoid the 
adverse effects of the mid-day sun.

b. Have appropriate manpower and 
               equipment on site.

During extreme weather, contractors must 
have appropriate manpower, equipment, 
and supplies on hand so the concrete can 
be placed and finished promptly. Supplies 
that may be needed to prevent evaporation 
if delays occur such as wet burlap, 
polyethylene sheeting, building paper, wind 
breaks, or fog sprays should also be onsite 
prior to starting the pour.

c. Wet subgrade and formwork before pouring.
When severe drying conditions exist and concrete is to be placed on a dry absorptive subgrade, 
lightly dampening (not to the point of freestanding water) the subgrade, formwork, and 
reinforcement immediately prior to concrete placement should help to help prevent the subgrade 
from wicking moisture too rapidly from the fresh concrete. 

d. Keep the concrete surface moist during finishing.
High temperatures and low humidity cause high evaporation rates and premature surface drying 
which increases the likelihood of plastic shrinkage cracks. A fog spray or monomolecular film 
applied to the surface between operations should help to slow surface water evaporation. 

Care must be taken to avoid working excess surface water back into the top surface of the concrete 
during finishing, because a high water-cement ratio and, therefore, a low strength surface layer can 
be the result.

e. Promptly apply curing compound.
Curing maintains adequate moisture content and temperature in concrete at early ages so that it 
can develop the strength and durability properties it was designed to achieve. Concrete in a dry 
environment can lose as much as 50% of its potential strength. Properly cured concrete has better 
surface hardness, is more watertight and will generally better withstand surface wear and abrasion.
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Curing concrete is critical during hot weather. Sprayed-on curing compounds should be 
applied as soon as possible after finishing, especially during severe weather conditions. A 
second coat of curing compound may be needed.

The sawing window for new concrete may need to be adjusted since the pace of the setting, 
hydration, and hardening stages will likely be different during hot weather.

f. Keep a continuously wet surface for proper curing.
After final finishing and application of the curing compound, the concrete surface must be kept 
continuously wet or sealed to prevent evaporation for a period of at least several days. Systems to 
keep concrete wet include burlap or cotton mats used with soaker hoses or sprinklers, wet straw 
covered with tarps, damp earth, sand or sawdust, or continuous sprinkling. The surface should not 
be allowed to dry out during this critical early stage of the curing process.

g. Keep concrete test cylinders on ice.
Concrete test specimens are extremely vulnerable and require special care during hot weather 
conditions since extreme heat and loss of moisture will likely result in lower 28-day strengths. 
If cylinders are the basis for acceptance of the concrete, they must be maintained between 60° 
and 80° F and moisture loss prevented during their initial curing in the field. Curing boxes with 
refrigeration or added ice are necessary to meet this requirement of ASTM C 31 and C 94.

Preparation and communication are key to hot weather concrete success!
Placing concrete during extreme temperatures requires extra planning and proper management of 
construction practices, the concrete mixture, and curing to avoid schedule delays and costly remedial 
actions.

To discuss hot weather concrete strategies for your project, contact:

Bob Hiles - bhiles@gci2000.com 
Direct: 614.839.1268

Hot Weather is Perfect for 
Infrared Testing in Existing 
Buildings!
Infrared photography can be used to perform building 
assessments to check for missing insulation, air leaks 
in the building envelope, roof leaks, or moisture in the 
walls of a completed buildings.

The infrared photo results are best if there is at least 
a 20 degree F difference between interior and exterior 
temperatures. That means the best infrared images 
result during the heat of summer (if the interior is air 
conditioned) or during the cold of winter (with heated 
interior spaces). 

To learn more about infrared testing and Building 
Envelope Consulting services for new construction, 
property acquisition studies, or forensic observations, 
contact Jack A. Chapin, Jr. AIA, NCARB, BEC2 at 
614.369.0577 or jchapin@gci2000.com.
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GCI Promotes Bob Hiles and Todd Meek, P.E., LEED AP

GCI is delighted to announce the promotions of Bob Hiles to Vice President, 
Director of Field Services, and Todd Meek, P.E., LEED AP to Vice President, 
Director of Engineering.

In his new position, Bob is responsible for managing GCI’s Field Services 
Division for all GCI offices. 

Bruce Savage, President of GCI, said, “Bob has guided the Field Services 
Division through years of significant growth in both volume of work and 
expansion of the services GCI provides. Under Bob’s leadership, Field 
Services added IBC Special Inspections, Building Envelope Consulting, and 
Structural Steel Testing/NDE testing services.”

In Todd’s new position, he is responsible 
for managing GCI’s Geotechnical 
Engineering activities for all GCI offices. 

GCI President Bruce Savage, said, “Todd has provided exemplary 
leadership of GCI’s geotechnical engineering operations during a period of 
significant growth while maintaining quality control and mentoring staff.”

Congratulations, Bob and Todd!

Bob Hiles, Vice President,
Director of Field Services

Todd Meek, P.E., LEED AP
Vice President,

Director of Engineering


