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October 1, 2018

To:  All Cemstone Customers                     

RE:  Cold Weather Concrete Practices

Due to the inclement weather conditions we have experienced in 2018, we are expecting an increased amount of late season concrete 
that will be placed this fall. The American Concrete Institute (ACI) 306R-16 “Guide to Cold Weather Concreting” states that cold weather 
concreting exists when the air temperature has fallen to or is expected to fall below 40°F during the protection period.  The protection peri-
od is defined as the amount of time recommended to prevent concrete from being adversely affected by exposure to cold weather during 
construction.  

During the fall and winter seasons, it is recommended to have a Cold Weather Concreting Plan for every concrete placement.  It is your 
obligation to understand industry codes/standards and to follow best practices.  When properly proportioned, produced, placed and pro-
tected, concrete will develop sufficient strength and durability to satisfy the intended service recommendations.  The necessary degree 
of protection increases as the ambient temperature decreases.  The objectives of ACI 306R-16 “Guide to Cold Weather Concreting” are:

 • Prevent damage to concrete due to freezing at early ages
 • Ensure that the concrete develops the recommended strength for safe removal of forms
 • Maintain curing conditions that foster normal strength development
 • Limit rapid temperature changes
 • Provide protections consistent with intended serviceability of the structure

In addition, exterior flatwork must be durable to withstand freeze/thaw surface cycling and subsequent defects.  ACI 318-14 Chapter 19 
“Design and Durability Requirements” recommends the following for exterior plain concrete exposed to freeze/thaw cycling in the presence 
of water (F2) and water and deicing chemicals (F3):

 • A minimum compressive strength of 4500 psi
 • A maximum water/cementitious materials ratio of 0.45
 • An air content of 6.0 ± 1.5% for ¾” or 1” aggregate in exposure class F2 and F3 for plain concrete
 
Some mix designs that meet DOT or municipal specifications do not meet the requirements listed above to mitigate surficial freeze/thaw 
defects such as scaling.  All concrete should be cured to maintain moisture and the appropriate temperature for the first 7 days.  After this 
initial curing period, the concrete needs to air-dry 30 days before being exposed to freeze/thaw cycles and deicing chemicals.  

Salt crystallization, from the use of deicing chemicals, can form within the pores of both the cement paste and the aggregates  
potentially leading to concrete deterioration.  In addition, they can also cause chemical changes to the cement paste, which also can lead 
to deterioration.  Concrete is more likely to experience surface defects after the initial winter season when the concrete does not achieve 
adequate strength and/or is not allowed to properly air-dry.  If there is insufficient time for drying, boiled linseed oil can be applied to the 
surface which will allow air drying while preventing additional water absorption. Cemstone does not recommend the use of acrylic curing 
compounds and/or sealers within 30 days of freezing temperatures or throughout the winter months.  Acrylic membranes do not allow the 
concrete to properly air-dry prior to freeze/thaw cycles.

During the cold weather concreting season, Cemstone heats mixing water and/or aggregates to keep concrete temperatures at or above 
60°F at the time of batching.  Cemstone warrants that the concrete will obtain the adequate designed compressive strength when it is 
strictly tested in accordance with the corresponding ASTM procedure.  Job site adjustments may be required for slump and/or air content 
for project specification range compliance. 

Cemstone will not be responsible for concrete failures due to improper cold weather plans, improper placing practices, incorrect mix de-
sign selection, inadequate protection, improper curing and/or inadequate maintenance.  Please advise your client of their responsibility for 
maintenance.  A copy of ACI codes are available for purchase at www.concrete.org.  If you have any questions or concerns about a mix de-
sign for your project, coarse aggregate selection or admixture packages, please do not hesitate to call your Account Representative or me.

Sincerely,  
        

Lars Anderson
Cemstone - Engineering Services Manager
(651) 368-4198
landerson@cemstone.com
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Cold weather exists when the air temperature has fallen to, or is expected to fall below 40 °F (4 °C) during the protection 
period. The protection period is defined as the time required to prevent concrete from being affected by exposure to 
cold weather. Concrete placed during cold weather will develop sufficient strength and durability to satisfy the intended 
service requirements when it is properly proportioned, produced, placed and protected. The necessary degree of  
protection increases as the ambient temperature decreases.

TOP 10 COLD WEATHER TIPS YOU NEED TO KNOW FOR 
STRUCTURAL CONCRETE
** Please note that ACI 306 addressed structural concrete. ACI 318 address durability such as surface  
 defects which requires 4,500 psi for exterior concrete in a severe climate such as Iowa, Minnesota and  
 Wisconsin.

1) Concrete can resist the effects of one freezing-and-thawing cycle as long as it is air-entrained, not exposed to an external  
 water source, and has reached a COMPRESSIVE STRENGTH OF 500 psi. For well-proportioned concrete mixtures, this is  
 typically within 48 hours of  placement when the concrete temperature is maintained at 50 °F.

2) Properly air-entrained exterior structural concrete should not be subjected to freezing and thawing in a saturated condition  
 before developing a COMPRESSIVE STRENGTH OF 3,500 psi. If surface defects are a concern, 4,500 psi needs to be  
 achieved. 

3) FROZEN SUBGRADE can cause the concrete to freeze as well as cause finishing and durability issues. The subgrade  
 should be (a) free of snow and ice and (b) have a temperature no greater than 20 °F cooler than the concrete being placed.  

4) MINIMIZE RAPID TEMPERATURE CHANGES, particularly before the concrete has developed sufficient strength to with- 
 stand thermal stresses, which can cause cracking. Gradually remove insulation and other protection methods so that the  
 surface of the concrete temperature decreases no more than 50 °F for concrete 12” or less in thickness in a 24 hour period.

5) The use of HIGH EARLY STRENGTH MIX DESIGNS OR ACCELERATING CHEMICAL ADMIXTURES is recommended  
 during cooler temperatures to increase the speed of hydration and mitigate free water from freezing.  Avoid calcium chloride  
 if the concrete contains steel reinforcement.  Accelerating admixtures must not be used as a substitute for proper curing  
 and frost protection.

6) TEST CYLINDERS must be cured according to ASTM C 31 which specifies an initial temperature curing of 60 to 80 °F  
 (cure boxes, blankets or other curing methods must be used in order to comply with ASTM specifications).  ASTM C 31 also  
 requires that cylinders must be initially cured in an environment free of evaporation and stored for not longer than 48 hours  
 prior to being taken to the laboratory for final curing and testing.

7) DO NOT USE  UNVENTED HEATERS: CARBON DIOXIDE from  unvented fossil fuel heaters can cause carbonation of the  
 concrete. Carbonation can result in craze cracking and a soft, chalky surface that will dust under traffic. 

8) Allow ample time for BLEED WATER to dissipate before concrete finishing. Trapping or finishing bleed water into the concrete  
 can cause higher water/cementitious materials ratios at the surface and may lead to scaling and/or blistering.

9) PROPER CURING procedures must be followed immediately after finishing is completed. Please see Cemstone’s Concrete  
 Flatwork Guidelines for more information.

10) MONITOR CONCRETE TEMPERATURES. Monitor temperatures at concrete corners and edges as they are vulnerable to  
 freezing as temperatures are usually more difficult to maintain in these locations. 

ACI 306R - 16
COLD WEATHER CONCRETING
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In an effort to deliver quality ready mixed concrete in Iowa, Minnesota, and Wisconsin, along with providing safe working 
conditions for all of our employees and equipment, Cemstone has an Extreme Cold Weather Delivery Policy for the 2018-
2019 winter construction season.

This policy states that, on any given day at any given location when the ambient temperature is -5 °F or below and/or when the 
wind chill factor is below -20 °F or other extreme winter conditions exist, ready mixed concrete deliveries will be delayed and 
may not be delivered.  There are many factors other than daytime temperature that will be considered when making winter time  
deliveries.  These factors include, but are not limited to: the overnight low temperature, road conditions, fog, ice, blowing snow, 
visibility, distance to the job site and travel advisories.  All deliveries are at the discretion of Cemstone management in each region. 

There may be a few rare cases when, after all things are considered, concrete will be delivered when conditions are slightly 
outside this policy.  The contractor will be responsible for any quality issues that may occur due to the protection of the 
concrete or driving conditions that may delay delivery during extreme cold weather conditions.  During these extreme 
temperatures, it is recommended to order more than one yard of ready mixed concrete. It is imperative that the trucks are 
unloaded in a timely manner to ensure the concrete quality.

STANDARD DELIVERY HOURS 
 – Monday thru Friday from 7:00 AM to 4:00 PM  

 During extreme cold weather, hours may vary allowing for proper warm up time for our equipment, heating water and 
 aggregates, snow removal and clean up time so as to provide you the quality and service you expect from Cemstone.  
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For concrete placing services during extreme cold temperatures, please reference Cemstone’s Extreme Cold 
Weather Service Policy for Concrete Placing Services.

EXTREME COLD WEATHER 
SERVICE POLICY 
FOR READY MIXED CONCRETE
2018/2019

STANDARD CUSTOMER SERVICE WINTER HOURS START DATE PHONE

Metro (Twin Cities) 6:00 am to 5:00 pm November 5, 2018 651-688-9520

Jordan, MN 6:30 am to 4:00 pm November 5, 2018 651-492-3939

Owatonna, MN 6:30 am to 4:00 pm November 5, 2018 507-446-2410

Southwestern, MN 6:30 am to 4:00 pm November 5, 2018 507-847-3001

Northern, MN 6:30 am to 3:30 pm November 5, 2018 320-676-3365 | 800-955-6105

Durand, WI 7:00 am to 3:30 pm December 3, 2018 715-672-5008

New Richmond, WI 7:00 am to 3:30 pm December 3, 2018 715-246-4238 | 800-555-9415

Turtle Lake, WI 7:00 am to 3:30 pm December 3, 2018 715-986-4442 | 866-279-2221

Northwood, Iowa 6:30 am to 4:00 pm November 5, 2018 641-324-1063 | 800-658-3081

Fort Dodge, Iowa 6:30 am to 4:00 pm November 5, 2018 515-955-6781

 During extreme cold weather, hours may vary.  For morning deliveries you must call the prior day before 3:00 PM, so  
 we can deliver and prepare materials for the service you expect.  

Please contact your account representative with any questions.

We appreciate your understanding and cooperation. It is Cemstone’s goal to deliver a quality product to our customers without 
endangering the safety of our employees or yours.  



In an effort to provide quality concrete placing service (pumping and conveying) in Iowa, Minnesota, and Wisconsin, 
along with providing safe working conditions for all of our employees and equipment, Cemstone has an Extreme Cold 
Weather Service Policy for the 2018-2019 winter construction season. This policy states that, on any given day at any given 
location when the ambient temperature is -5 °F or below and/or when the wind chill factor is below -20 °F or other extreme 
winter conditions exist, ready mixed concrete deliveries will be delayed and may not be delivered or placed.  
 
PUMPING
When the air temperature and/or the wind chill temperature at or below -10 °F, the following policies are to be followed:
 • If a balance load is needed to complete a pour, the balance load concrete will need to be ordered and loading  
  before we will unload the last truck from the previously ordered total.  The callback load status will be confirmed  
  by dispatch before continuing the pour.
 • No concrete with a temperature below 50°F will be pumped.  The only exception to this will be if there is  
  another truck on site that has concrete above 50 °F waiting to unload immediately following the below 50 °F  
  temperature truck.
 • Downtime during the pour will be limited to 30 minutes continuous time.  Any downtime taking longer will result in  
  the operator cleaning the boom and depositing the concrete on the ground.  The pump will then re-prime and  
  continue the pour.  The contractor will be responsible for the disposal of the approximate ½ yard of concrete on  
  the ground.

PUMPING ACCELERATED CONCRETE (all cold weather conditions)
 • Maximum amount of accelerator will be 1% calcium chloride per yard, or non-chloride accelerator equivalent.
 • Cemstone reserves the right to dump the hopper at the jobsite in extreme situations.
 • We do not run “wet” with accelerated concrete (moving from one job to another without washing out the pump).
 • Always be ready for pumps and conveyors with adequate room for setup.
 • Make sure to order enough concrete to eliminate balance loads.

CONVEYORS
 • If the temperature is below 20°F, the conveyors are a “use at your own risk” item.  The exposed hydraulics could  
  freeze making the belt immobile.

STANDARD CUSTOMER SERVICE WINTER HOURS 
 – Metro (Twin Cities) 6:00 AM to 5:00 PM (starting Nov. 5) 651-686-4274 
 – Owatonna, MN  6:30 AM to 4:00 PM (starting Nov. 5) 507-446-2410
 – Wisconsin    7:00 AM to 3:30 PM (starting Dec. 3) 715-986-4442

Please contact your account representative with any questions.

We appreciate your understanding and cooperation. It is Cemstone’s goal to provide quality services to our customers without 
endangering the safety of our employees or yours.

   
   Operators will be advised by their supervisors to follow this policy closely when conditions warrant. Any  
   questions regarding this policy should be directed to Placing Management or Account Representative. 

EXTREME COLD WEATHER 
SERVICE POLICY 
FOR CONCRETE PLACING SERVICES
2018/2019
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CONCRETE PLACING SERVICE®

For ready mixed concrete deliveries during extreme cold temperatures, please reference Cemstone’s  
Extreme Cold Weather Delivery Policy for Ready Mixed Concrete.
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Exterior concrete flatwork such as driveways, patios, loading docks, building entrances and walkways can greatly enhance 
the aesthetics and value of your property.  Many factors play a role in sustaining the durability of your concrete.  Cemstone 
proportions exterior concrete mix designs according to American Concrete Institute guidelines.  Having the correct mix 
design alone, will not guarantee durability.  It is also how the mix is produced, placed, finished, cured and then maintained 
that determines the quality and longevity of the concrete.  Early-age protection of the concrete surface is critical, therefore  
curing should begin immediately after final finishing.  Inadequate curing will result in a significant loss of surface strength 
and durability.  

How to Maintain Your Exterior Concrete

Sealing
Sealing helps maintain the appearance and durability of 
concrete. Sealers are designed to keep moisture and 
contaminants like deicing chemicals from being absorbed 
into the concrete.  Since sealers will wear over time and 
no longer function as intended, concrete should be sealed 
on a regular basis.  Reapply sealer per the manufacturer’s 
recommendations or as needed.  You can spot check your 
concrete to determine when sealers need to be reapplied.  
When water no longer beads on the surface of the concrete, 
it is time to reseal.

Preventing Freeze-Thaw Damage
Two key conditions must occur to create deteriorating 
freeze-thaw damage.  The first condition is saturation of the 
concrete, and the second condition is freeze-thaw cycles.  
Without the combination of these conditions, damage will 
not occur.

The use of deicing chemicals often accelerates surface 
deterioration of concrete.  This is especially true with new 
concretes which have not had ample amount of time for 
internal moisture to dry out.  Deicing chemicals lower the 
freezing point of water and also allow water to saturate further 
into the concrete.  

 • Avoid using deicing chemicals on your concrete,  
  especially for the first winter.  Sand or traction grit can 
  be used for traction.

 • Promptly remove snow and ice accumulation  
  manually from your concrete.

Other Maintenance Tips
 • The best concrete maintenance is the preventative 
  kind. Preventative maintenance involves cleaning  
  with a broom or rinsing to remove dirt and debris  
  when weather permits.

 • Fertilizers contain substances which chemically attack 
  concrete.  Promptly sweep off any fertilizer that is  
  inadvertently cast on the concrete when spreading  
  lawns.

 • Remove stains immediately.  While sealer will help to 
  protect concrete from stain absorption, it’s still a  
  good idea to remove oil, gasoline or other spills as  
  soon as possible.

 • Avoid using harsh acids for cleaning concrete. Use 
  products designed for use on concrete.  

EXTERIOR CONCRETE MAINTENANCE GUIDE



Cracking
Concrete expands and contracts with changes of moisture 
and temperature and deflects depending on load and support  
conditions.  Cracks can occur due to the following: 

 • Plastic shrinkage cracks caused by high evaporation  
  rates during placement

 • Improper jointing

 • Continuous external restraint

 • Lack of isolation joints

 • D-cracks from freezing and thawing

 • Craze cracks from shrinkage of the dense paste layer at  
  the surface

 • Settlement cracks caused by inadequate subgrade

Pop-outs
Because concrete is made from natural products it may  
have some natural imperfections.  A pop-out is a cone-shaped 
cavity in a horizontal concrete surface left after an aggregate 
close to the surface has expanded and fractured.  A pop-out 
can be caused by either a physical reaction or a chemical 
reaction.  

Physical:  A physical reaction is when a porous rock absorbs 
water and freezes, causing the rock to expand and fracture.  

Chemical: An example of a chemical reaction is when alkalies 
in the cement react chemically with the silica found in some 
aggregates, a gel is formed which expands causing a small 
surface pop-out.  

According to the Aggregate and Ready-Mix Association of 
Minnesota, one can expect some pop-outs per square yard 
depending on the type of aggregate used.  Pop-outs do not in 
any way decrease the structural integrity of a concrete slab.  
Please see ARM’s  “Understanding Concrete Popouts” for 
expectations.

Scaling 
Scaling is the localized flaking or peeling of a weakened 
concrete surface exposed to freezing and thawing.  Light 
scaling does not expose the coarse aggregate.  Moderate 
scaling exposes aggregate (1/8-inch to 3/8 inch deep).  

How to Prevent Scaling:

 • Concrete needs to have adequate air entrainment.

 • Use correct timing for finishing operations:  Finishing  
  too early may results in trapping of the bleed water  
  minimized  surface air content which decreases the  
  freeze/thaw durability. 

 • High evaporation rates caused by high temperatures,  
  high winds and/or low relative humidity can cause 
  premature drying of the surface.

 • Do not use deicing chemicals, instead use sand or  
  traction grit to provide traction on icy surfaces.

 • Never leave fertilizers which contain ammonium sulfate 
  or ammonium nitrate on the concrete.  

 • Concrete slabs should be constructed for proper  
  drainage to prevent water from standing on the  
  surface.

 • Provide proper curing to ensure the chemical reaction of 
  cement with water occurs.
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Uniform Color
Uniform appearance is created by following a uniform  
process during the installation.  The subgrade should be a 
uniformly graded base material.  All organic matter and clay 
soils should be removed from the subgrade.  Make sure the 
mix design is the same for every pour and use a consistent 
water /cement ratio.  Request to use the same brand of  
cement when matching existing concrete.  Adding chloride 
accelerators may cause darkening.  Over-finishing a surface 
or using different finishing techniques can change the  
appearance.  The ambient conditions during placement as 
well as the curing method can also affect color.

CONCRETE MAINTENANCE GUIDE

This document does not include all placement and/
or protection procedures necessary. Due to weather 
conditions at the time of placement and thereafter, 
proper hot weather concreting and cold weather 
concreting plans should be established prior to 
placement.

!
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COLD WEATHER 
RESOURCE GUIDE

NRMCA CIP27 – Cold Weather Concreting
• Readable PDF copy on Cemstone.com

• Available to purchase at www.nrmca.org

Aggregate and Ready Mix Association of Minnesota
• Website: www.armofmn.com/resources

Wisconsin Ready Mixed Concrete Association
• Website: www.wrmca.com

American Concrete Institute
• Website:  www.concrete.org

• ACI 306R-16

Portland Cement Association
• Website: www.cement.org

Concrete Network
• Website: www.concretenetwork.com

• The Concrete Network’s purpose is to educate homeowners, contractors, builders, and 
 designers on popular concrete techniques and applications.
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