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10 COLD WEATHER TIPS YOU NEED TO 
KNOW FOR STRUCTURAL CONCRETE

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

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

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. 

PROPER CURING procedures must be followed 
immediately after finishing is completed. This includes 
maintaining proper moisture and temperature 
conditions.

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

MINIMIZE RAPID TEMPERATURE CHANGES, particularly before the concrete 
has developed sufficient strength to withstand 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.

TEST CYLINDERS for normal strength concrete must be cured at an initial 
curing temperature of 60 to 80°F. Cure boxes, blankets or other curing 
methods must be used in order to comply with ASTM specifications. 
ASTM C31 also requires that cylinders must be initially cured in an 
environment free of evaporation and be stored for no longer than 48 
hours prior to being taken to the laboratory for final curing and testing.

To keep your project on schedule, consider using CONCRETE 
MATURITY in determining the in-place concrete strength in lieu of 
field cure cylinders. Concrete maturity is the relationship between 
concrete temperature, time, and strength gain. It is measured 
through the use of in place sensors. 

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.

MONITOR CONCRETE TEMPERATURES at concrete 
corners and edges. They are vulnerable to freezing as 
temperatures are usually more difficult to maintain 
in these locations.
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TABLE 2: LENGTH OF PROTECTION PERIOD FOR 
CONCRETE PLACED DURING COLD WEATHER

Protection period at a minimum temperature indicated in Line 1 of Table 1, days*

Service Condition Normal Set Condition Accelerated Set Concrete

No load, not exposed 2 1

No load, exposed 3 2

Partial load, exposed 6 4

Full load Refer to Chapter 8 of ACI 306R-16

* 1 day is a 24 hour period. Ref. Table 7.2 ACI 306R-16

TABLE 1: RECOMMENDED CONCRETE TEMPERATURES

*The contractor is responsible for informing Cemstone dispatch if higher concrete 
temperatures are needed. Additional costs may apply. For colder weather, a greater 
margin in temperature is provided between concrete as mixed and required minimum 
temperature of fresh concrete in place.

Note 1: For Line 1, maximum placement temperature is minimum temperature in the table plus 20°F.
Note 2: For Lines 2-4, maximum temperature is minimum temperature in the table plus 15°F.
Note 3: For larger section sizes, consult Table 5.1 of ACI 306R-16.
Ref. Table 5.1 ACI 306R-16

DEVELOPING A COLD WEATHER CONCRETING 
PLAN FOR STRUCTURAL CONCRETE 
During the fall and winter seasons, ACI 306R-16 recommends that a cold weather concreting plan be implemented for 
every concrete placement. The goal of this plan is to prevent the concrete from being adversely affected by exposure 
to cold weather during construction. The time to accomplish this is called the protection period. 

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 period is defined as the amount of time recommended to prevent concrete from being adversely affected 
by exposure to cold weather during construction. 

• Prevent damage to concrete 
due to freezing at early ages. 
When placing concrete, the 
temperature should not fall 
below the values in Table 1 
Line 1. For the recommended 
minimum temperature of 
concrete at mixing time, see 
Table 1, Line 2-4. 

• Ensure that the concrete 
develops the recommended 
strength for safe removal of 
formwork.

• Maintain curing conditions 
that foster normal strength 
development without using 
water as a curing method. See 
Table 1, Lines 2-4. In addition, 
see Table 2 for the duration 
of the protection period. If 
the least dimension of the 
concrete section is larger than 
36”, see Table 5.1, Lines 2-4 of 
ACI 306R-16. 

• Limit rapid temperature 
changes. Avoid cooling 
the concrete too quickly 
and minimize temperature 
differences between the 
exterior and interior portions of 
structural members to reduce 
the likelihood of cracking 
which can lead to strength and 
durability issues. See Table 1, 
Line 5. If the least dimension of 
the concrete section is larger 
than 36”, see Table 5.1 Line 5 of 
ACI 306R-16.

• Provide protection consistent 
with intended serviceability 
of the structure. Surfaces, 
corners and edges need to 
be protected from freezing, 
dehydration, and cracking from 
overheating due to inadequate 
protection, improper curing, or 
careless workmanship.

 
 

Section size, Minimum dimension

<12” 12 to 36”

Line Air Temperature
Minimum concrete temperature as placed and 

maintained

1 55°F 50°F

Minimum concrete temperature as mixed for the indicated air temperature*

2 Above 30°F 60°F 55°F

3 0 to 30°F 65°F 60°F

4 Below 0°F 70°F 65°F

Maximum allowable gradual temperature drop in the first 24 hours after end of 
protection

5 50°F 40°F
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RECOMMENDATIONS
PRE-PLACEMENT

• All formwork and subgrade should be free and clear 
of snow and ice. The temperature difference of the 
subgrade and fresh concrete should be no greater than 
20°F.

• When temperatures are below 10°F, metallic embeds 
should be warmed prior to placement. Embeds with 
larger cross-sections (4in2 or greater) should be 
warmed to at least 32°F.

• Use heated enclosures, insulating blankets, insulation or 
other acceptable means for warming the subgrade and 
metallic embeds.

TEMPERATURE
During the spring and fall, not typically defined as cold 
weather, protect concrete surfaces from freezing for at least 
24 hours or until the minimum compressive strength has 
been reached. See Tables 1 and 2 (page 2) for recommended 
protection temperatures and duration. When developing a 
protection plan, the surface temperature of the concrete 
is the determining factor regardless of air temperature. 
Therefore:

•  Monitor the surface temperature of the concrete 
including corners and edges.

•  Monitor the internal temperature to avoid excessive 
heating.

•  Record the date and time at regular intervals as well as 
the maximum and minimum temperatures within a 24-
hour period.

• Use concrete maturity to determine the in-place 
compressive strength.

HEATED ENCLOSURES
• Heated enclosures should be waterproof and strong 

enough to withstand anticipated winds and snow loads.

• Ensure corners and edges are sealed

• Combustion heaters should be vented to avoid exposing 
surfaces to carbon dioxide (CO

2
). CO

2
 exposure can 

lead to crazing and carbonation. 

• Concrete protected from freezing until it attains a 
compressive strength of at least 500 psi will not be 
damaged by exposure to a single freezing-and-
thawing cycle (Powers, 1962). At 50°F, most well-
proportioned concrete mixtures reach this strength 
within 48 hours.

CONCRETE MIXTURES
• The water-cementitious materials ratio (w/cm) should 

not exceed the recommendations within ACI 201.2R.  
All concrete that is subjected to freeze-thaw cycling 
while saturated in service should have a w/cm ratio no 
greater than 0.45.

• Air-entrained concrete should not be specified for 
hard-trowel slab construction.

• Use accelerating admixtures to increase the rate 
of hydration. Do not use calcium chloride (CaCl2) 
containing accelerators or admixtures for concrete 
containing reinforcing steel as this can lead to  corrosion. 
In addition, CaCl2 admixtures can cause the concrete to 
darken.

• Accelerating admixtures are not anti-freezing agents.

• Limit the use of supplementary cementing materials 
(SCM’s), i.e. fly ash and slag, when early strength 
development is required.

SLAB FINISHING
• The use of air-entrained concrete is recommended 

for members that will be exposed to freeze-thaw 
cycling, when saturated, during construction after the 
protection period has ended. This applies to members 
that may not be exposed to freeze-thaw cycling in 
service.

• Avoid hard-trowel finishing air-entrained concrete >3% 
as this can lead to surface blistering or other surface 
defects. Air-entrained concrete should not be specified 
for hard-trowel slab construction.

CURING
• Upon completion of finishing, concrete should be 

protected from drying, i.e. evaporation of moisture 
should be prevented. Subsequently, since fresh 
concrete is critically saturated, a drying period must 
occur after curing and before the concrete is exposed 
to freezing temperatures. 

• When the temperature is predicted to be below 32°F, 
water curing is not recommended unless the concrete 
can be protected from freezing. If water curing is used, 
the concrete is likely to be exposed to freezing and 
thawing while in a nearly saturated condition after 
protection removal.

• Additional curing is generally not needed after 
protection is removed so long as the air temperature 
remains below 50°F and the relative humidity is above 
40%. 

PRE-PLACEMENT, TEMPERATURE, 
HEATED ENCLOSURES, CONCRETE 
MIXTURE, SLAB FINISHING AND 
CURING
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R SERIES NU-WAY TORCH 
The torch outfit is complete with a cast iron head, 3/8” x 18” double 
wall iron pipe handle, flame adjusting valve, UL hose and POL tank 
connection. 500,000 BTU with 12' hose. Model 5R12.
Item# 9329272

AC SERIES NU-WAY TORCH
This torch features a safety control valve which automatically shuts 
off gas flow if flame is accidentally extinguished. Comes with a cast 
iron burnerhead, pipe handle, flame adjusting valve and a 6' UL hose. 
Includes a #355NA regulator preset, a POL tank connection. 500,000 
BTU. Model 5AC6.
Item# 9329270

TRADESMAN® 170 ULTRA HEATER
LB White Tradesman 170 Ultra Heater is portable and has a superior 
Tri-Shield finish, a self-diagnostic service saver for convenient trouble-
shooting and thermostatic temperature control. Adjustable front leg 
provides easy direction of heat. Propane 170,000 BTU/HR heater has 
dependable electronic spark ignition. 10' hose included. CSA design 
certified.
Item# 9367430

NORSEMAN™ 250 HEATER
The heavy-duty, one-piece barrel is constructed of the heaviest gauge 
steel body available in a convection heater. A unique top design 
provides superior distribution of heat. Direct-fired propane offers 360° 
of heat output and the adjustable shut-off saves fuel. 250 convector, 
propane 250,000 BTU/HR. Includes a 10' gas hose.
Item# 9333540

WINTER HEATING AND PROTECTION

DURA-SKRIM® 2 REINFORCED POLY
This four-layered reinforced extrusion laminate is made up of two 
sheets of high-strength polyethylene film laminated together with a 
third layer of molten polyethylene. A heavy-duty scrim reinforcement 
placed between these plies greatly enhances tear-resistance and 
increases service life. The heavy-duty diamond reinforcement responds 
to tears immediately by surrounding and stopping the tear. Stocked in 
sizes 10, 12, 16, 20, 24, 32, 40 and 60' wide by 100' long.

INSULATED CURING BLANKET
Each 6' x 25' heavy-duty Insulated Curing Blanket is made of a 
reinforced poly covering with webbed reinforced edges. Features 
closed cell polyethylene foam stitching with rot-resistant thread, rust 
proof grommets and “stay put” buttons.
Item# 9329832
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REPAIR

ANCHORING

FUTURA®-15 MORTAR REPAIR
W.R. Meadows FUTURA-15 is ideal for structural patching of concrete 
pavements, bridges, parking decks, and airport runways and taxiways. 
FUTURA-15 is also designed for repair of industrial floors, expansion 
joint nosings, sidewalks, and general commercial applications, along 
with grouting keyways. Works in temperatures as low as 20°F. 
Available in 50 pound bags. 
Item# 9372395

TENON™ SET ACCELERATOR
Set Accelerator is an ASTM C494, Type C, non-chloride, non-corrosive, 
liquid that improves workability and initial strength while it reduces 
the hydration time of cement. Recommended for use during cooler 
weather to accelerate set time and reduce the risk of frozen mortar 
and concrete mixes. It is also recommended for use when early 
strength gain is desired to speed up projects. Set Accelerator provides 
a reduced curing time, faster set time and increased early strength. 
This product speeds finishing operations in any weather condition 
without any corrosive effects. Available in 1 gallon bottles. 
Item# 120376

AT-XP® ACRYLIC ADHESIVE
Simpson Strong Tie AT-XP is a fast-curing, all-weather anchoring 
adhesive for high-strength anchor grouting. Suitable for use under 
static and seismic loading conditions in cracked and uncracked 
concrete as well as masonry. Works in damp, wet or water-filled holes 
and is formulated for high-strength anchorage of threaded rod and 
rebar into concrete. Cures in substrate temperatures as low as 14°F in 
24 hours or less. 9.4 fluid ounces. Tubes sold as single units.
Item# 9372424

CONCRETE & MASONRY DISSOLVER
An environmentally-friendly liquid alternative to aggressive acid 
concrete removers. Use to safely dissolve and remove cured concrete, 
mortar, grout, and stucco build-up from tools, concrete forms, job 
mixers, hardware, shoring, and more.
Item# 120912 (5 gallon)
Item# 120911 (1 gallon)
Item# 121006 (28 ounce)

MASONRY

MASONRY & CONCRETE COLD WEATHER 
PROTECTION 
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SLIP PROTECTION
TCC MATERIALS® TUBE SAND
The weather-proof bag contains dried sand to resist freezing. The bag is designed to fit 
along wheel wells, above rear axles or in the bed of pickup trucks. It can be also be used as 
temporary weight for holding down signs, etc. Available in 60 pound bags. 
Item# 106610 

CHERRY STONE® GRIT
Fine, sharp, 3/16” crushed natural quartzite rock provides immediate non-slip relief 
ideal for icy and snow-packed walkways, driveways, and streets when salt and 
chemicals won’t work. Insoluble material will not hasten the deterioration of concrete 
surfaces or harm plants or grass. Won’t dissolve, become muddy, stain, or pollute 
areas applied to. Sized to resist sticking in the treads of shoes and boots. Available 
in 25, 50 and 2,000 pound bags.

CHAPIN® SALT & ICE MELT SPREADER
The Salt & Ice Melt Spreader has a large, 2-piece hopper design with stainless 
steel handles and a rugged stainless steel frame. This spreader features solid 
linkage for full gate control, spiked auger to help move salt and tear through 
clumps, 14” pneumatic tires for just about any terrain, front and side baffle 
system for precise control of spread pattern and enclosed metal gears with 
grease fitting to withstand the elements. Protective rain/snow cover included. 
Holds 100 pounds. 
Item# 9370520

GARANT® GRIZZLY SNOW PUSHER SHOVEL
The 13” by 26” polypropylene blade is attached to a stained ash wood 45” 
D-Grip handle. Shovel weighs 4 pounds.
Item# 9359551

GARANT® GRIZZLY SNOW SCOOP SHOVEL
The 13½” by 18” polypropylene blade is attached to a stained ash wood 
42” D-Grip handle. Shovel weighs 3.1 pounds. 
Item# 9359550
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LACROSSE® ZXT BUCKLE 
OVERSHOE
The LaCrosse ZXT Overshoe is highly abrasion-
resistant, chemical resistant and waterproof. 
The rubber gusset has a large opening that 
accommodates different insteps and a variety 
of boot shapes. The buckle keeps a secure fit 
through slush, snow and muck. Boots are non-
insulated and 5” high. Size 6-17. Available at 
Eagan location only

MAXIFLEX® ULTIMATE™ GLOVES
Designed and developed as a breathable 
glove, the MaxiFlex Ultimate has become 
the benchmark for precision handling in dry 
environments. MicroFoam nitrile coatings 
are compatible with light oils and will 
provide a good grip and excellent abrasion 
resistance. The knit wrist helps prevent dirt 
and debris from entering the glove. Gloves 
are 100% silicone free. Size M-3XL.

POWERGRAB™ THERMO W GLOVES
This seamless knit polyester glove has acrylic 
liner and latex micro finish grip on palm and 
fingers and excellent thermal insulation. For 
use in refrigerated areas, utilities, commercial 
fishing, construction, outdoor winter activities 
and recreation. Material quickly evaporates 
moisture from the skin. Washable for extended 
life. Size M-2XL.

SAFETY APPAREL

A. HI-VIZ TWO-TONE HOODED SWEATSHIRT
The 2W International Corporation Hi-Viz Two-Tone Hooded Sweatshirt has a heavy-duty 
zipper front closure with 2-inch-wide reflective stripes. Attached hood has drawstring 
and stoppers. Sweatshirt features rib knit waistband/cuffs and hand-warmer pockets. 
Sweatshirt is made of a heavy-weight 10 ounce fleece/polyester blend. ANSI class 3. Size 
L-3XL.

B. HI-VIZ TWO-TONE SOFT SHELL JACKET
The 2W International Corporation Two-Tone Soft Shell Jacket repels water and has a 
heavy-duty zipper. It is a form fitting athletic cut with 2” wide reflective stripes. Jacket 
features a mic tab is on each shoulder, adjustable hook and loop cuffs, fleece lining, a 
cord lock drawstring waist, 2 waist pockets with zipper, and one chest pocket with zipper.  
Outer material is 100% thermoplastic polyurethane. ANSI class 3. Size L-3XL.

B

A
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ARCHITECTURAL PRODUCTS

CONCRETE SUPPLIES

LANDSCAPE SUPPLIES

FORMING & ACCESSORIES

MASONRY SUPPLIES

INDUSTRIAL & SAFETY

PACKAGED PRODUCTS

INSULATION & 
WATERPROOFING

TOOLS & EQUIPMENT

CONCRETE BLOCK 
& PRECAST

BRICK & STONE

CAULKING & SEALANTS

SHOP OUR FULL LINE OF PRODUCTS AT CEMSTONESUPPLY.COM
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EXPRESS LOCATIONS

EAGAN, MN
1090 Gemini Rd
651-905-1500

FIND A CEMSTONE SUPPLY NEAR YOU

OWATONNA, MN
433 W North St 

507-451-4271 

RIVER FALLS, WI
W9341 830th Ave

715-425-1119

ST. CLOUD, MN
1153 Hwy 10 S
320-251-6031 

MANKATO, MN
1316 North Broad St

507-345-7773 

ROCHESTER, MN
3705 Enterprise Dr SW

507-252-1129

MAIN LOCATIONS

WISCONSIN

DRESSER
2414 State Rd 35

715-755-2906

DURAND
W3770 State Hwy 10

715-246-4238

SPOONER
W6465 Beaverbrook Ave

715-635-7952

TURTLE LAKE
153 150th Ave
715-986-4442

NEW RICHMOND
1190 County Rd G

715-246-4238

CAMERON
1011 South 1st St
715-458-4060

HAYWARD
16590 W US Hwy 63

715-986-4442

MINNESOTA

ROCK CREEK
5962 State Hwy 70

320-629-7921

NORTHFIELD
1501 Riverview Ln

651-681-3043 

RED WING
27592 Hwy 61
651-388-8996

ISLE
1515 410th St

320-676-3365

JORDAN
3350 West 166th St

952-492-3939

HASTINGS
314 21st St E

651-437-6985

BRAINERD
17229 Co Rd 25
218-829-9239

EAST BETHEL
24480 Baltimore St NE

763-444-3710

DELANO
1011 Babcock Blvd

763-972-6111

ST. JAMES
2 11th St N

507-375-3951

FAIRMONT
2200 North Bixby Rd

507-238-4733

NORTHWOOD
1343 Hwy 105 W

641-324-1063

IOWA
FORT DODGE

2060 Quail Ave
515-955-6781


