YOUR CONCRETE IN COLD WEATHER
Canadian winters might be beautiful and anticipated by all those who enjoy winter sports, but the harsh weather conditions are not welcome by your exterior concrete projects. Cold conditions cause unique problems of their own to concrete – whether still curing or already sealed. 

The two biggest challenges faced by cold weather conditions are the freeze/thaw cycle and the removal of ice. If you are not careful when removing ice from your concrete, you may have temporarily solved one problem – only to be faced with an even bigger one once the ice and snow melt. Countless numbers of people every year must contend with damaged concrete due to severe winter weather conditions. 

Cold weather damages concrete by forcing it to withstand constant freeze/thaw cycles. In order to combat the elements people turn to icemelters. Unfortunately, every year thousands of people end-up realizing too late that the icemelter they used did more harm than good. The information contained in this article is to help you understand how cold weather conditions can affect concrete, how you can repair damage already done and how you can protect your concrete from being damaged any further. 

Understanding the Freeze/Thaw Cycle 
The number one culprit of damaged concrete during the winter is the dreaded freeze/thaw cycle. What happens during this unavoidable cycle is that built-up ice melts and the resulting water is absorbed by the porous concrete, which then freezes again causing the concrete to expand. However, concrete can only absorb so much water before built-up pressure will lead to damage. 
Scaling and mortar flaking
Scaling and mortar flaking are two of the most common forms of damage that results from this freeze/thaw cycle. Since there is only a limit to how much water concrete can absorb, if too much water accumulates within it the pressure will eventually surpass the limit that the concrete was meant to withstand and it will start to scale or flake away. In both conditions the surface mortar is peeled away exposing the coarse aggregate underneath.  

Popouts
Another very common form of damage that is caused by the freeze/thaw cycle is the appearance of popouts. Popouts are the result of internal swelling in the concrete. The swelling causes small fragments of concrete to eventually breakaway from the surface. Highly absorbent rocks in the concrete that are unable to withstand a lot of pressure will “popout” of the concrete’s surface when enough pressure is exerted leaving a cone-shaped depression in the surface. 
Chemical damage
When winter rolls around and ice forms on walkways and driveways, the first inclination most people have is to go out and purchase a commercially available icemelter. However, you should be very cautious about the icemelter you use as many of them contain noxious chemicals that have been proven to attack and weaken concrete structures. So, if you see the following names on an icemelter bag, you are best to avoid it altogether:
· Aluminum Chloride

· Ammonium Nitrate

· Ammonium Sulfate

· Ammonium Chloride

· Calcium Sulfate

· Magnesium Sulfate

· Magnesium Chloride

· Sodium Cyanide

Naturally, icemelters cannot be blamed for all of the damage that occurs to concrete during the freeze/thaw cycle. Concrete is highly porous and will absorb water – so the icemelters cannot be blamed for internal water build-up. However, icemelters will add to the amount of ice water on your concrete and create a greater opportunity for water absorption to occur. Plus, the above-listed chemicals will contribute to destroying the strength of your concrete. Icemelters that do not contain harsh chemicals will merely contribute to increasing the amount of water that can be absorbed by your concrete. 

Ways to protect your concrete from damage
The best way to prevent damage to your concrete is to make sure that your concrete is properly air-entrained. All this means is that the concrete should have enough small air pockets to allow for greater resistance to the freeze/thaw cycle. The air pockets allow the absorbed water to expand without increasing the pressure build-up in the concrete. 

In order to get the highest quality concrete possible there are several important guidelines to follow: 

· You must make sure that you only use a very high-grade and durable concrete mix that is meant to withstand the harshest conditions in your weather zone
· Your concrete should be sloped appropriately so that water will drain away from the slab.

· Make sure that your concrete is properly finished.

· Once poured the concrete must be cured immediately and then allowed to air dry for a period of time.

Once you have a tough concrete slab, the next step in preventing damage from happening is to follow a few simple steps when caring for it. These include:

· The use of a sealant to protect your concrete
· The removal of the slush and broken ice that forms on your concrete after using an icemelter. 

By not allowing the slush and broken ice to remain on your concrete you are limiting the amount of water that the concrete will absorb, thereby limiting the amount of pressure that will build-up. 

· The use of a high quality icemelter that does not contain a harsh chemical
· The prevention of water build-up on your concrete
· Avoiding the use of icemelter on new, damaged or unsealed concrete
What to do once damage has occurred
So, if you have done everything possible to protect your concrete and you still get damage, there are steps you can take to prevent further damage from a freeze/thaw cycle. 
1) Repair any surface damage by using a dry-pack mortar, an epoxy mortar or other patch material. If the surface has sustained extensive damage, then a thin-bonded concrete overlay would be a better choice.

2) Apply a breathable surface treatment such as linseed oil, silane, siloxane or other recommended materials. When looking to apply a surface treatment to damaged concrete, steer clear of impermeable materials like epoxies, as they can trap moisture in the concrete, leading to further damage. 

3) If you are unable to repair and reseal your concrete before the next freeze/thaw season, do not use icemelter on it as it will only lead to further damage. In such a case you should use sand or gravel.

Protecting your new concrete slab
If your concrete project is less than 12 months old, then under no circumstances should you EVER use icemelter on it. New concrete needs to cure and settle completely before you start using icemelter. If you use icemelter before the concrete is completely cured then you will weaken the concrete, rendering it more likely to sustain damage in the future. Your best choice when concrete is new is to use SAND or GRAVEL. 
