Question:
In northern climates where freezing weather occurs, what can I do to keep our new concrete driveway and sidewalks from flaking off concrete each spring after a difficult winter?  The local concrete supplier suggested using  “Air Entrained” concrete where little pockets created by the millions of little bubbles added by air entraining agent allow space for freezing water in concrete to expand.

Does all concrete have air entrainment added to it to protect against the freeze/thaw cycle damage that makes concrete spall and fall apart? 

Answer:

It depends on the mix specified.  If you ask for a paving mix than most likely the batch plant will add the material as a standard routine.  This to say, If you called Redi-mix to request concrete for your driveway to be delivered on some day.  You will probably not have any strength requirements in mind.  You will just call and place an order.  You expect the truck to show up at the time with the materials on board. If you do this around Omaha, the air entrainment agent will most likely have been added as a standard operational procedure for the batch plant.

If you are in South Texas (Corpus Christi) pouring a patio to overlook the Gulf of Mexico, the concrete supplier will most likely have no idea what you are talking about because the location does not experience freeze/thaw cycles and it would not be required or necessary.

In either case, unless you need to specify what you want, otherwise you will not really know what you are getting.  Most concrete specifications should include provisions for a certain amount of air content for air entrainment.  In the State of Nebraska, If you request a concrete mix 47-B (the standard highway pavement mix design) you will get air entrainment in the mix.  Typically 5% is the minimum target level with 7% on the high end.  Above that point, you will notice a strength reduction in the concrete.  The field inspector is required to make concrete cylinders for compression testing and to run an air test before each concrete pour.  If the air test is to low, the concrete company will send out some air entraining agent and the driver will add it to the truck and mix for two minutes at a high rate of speed.  The material will be tested again for air content.

If too much air content is found, the load is rejected.

If things in the field are as I expect, we will get air entrainment in some cases and not in other cases.  Typically, our people call the concrete company and place an order.  They are to give a minimum compressive strength of 4000 psi.  The most likely call and say, "Hello, This is Lowell at the CNW shop.  I need 10 yards of 4000 psi concrete delivered on xxx date and xxx time."  You’re lucky if Lowell includes the 4000-psi requirement in his request. He will probably make no mention of air content, because he doesn’t know any better.  It will all depend on the Batch Plant Operator at the Concrete Company sending out the mix.

In summary, protect your work by discussing the application and situation with the concrete provider.  If you are in an area where freeze/thaw cycles occur, and the pavement will be exposed to the elements, than specify air entrainment.  Error on the conservative side, and aim for 5% air content in the concrete mix.  Too much weakens the concrete and too little gives no protection.

