
 
 

Scaling (Freeze thawing) of Concrete Surfaces 
 

What is scaling? 
Occasionally concrete peels or scales in the absence of freezing and thawing.  
This type of scaling is not covered here.  This is usually due to the early use of 
steel trowel or finishing while bleed water is on the surface and scaling is usually 
thin. 
When concrete scales from freezing and thawing, the finished surface flakes or 
peels off.  Generally it starts in small patches, which later may join and expose 
large areas.  Light scaling does not expose the coarse aggregate.  Moderate 
scaling exposes the coarse aggregate and may involve loss of up to 2.5 to 10 
mm of the surface mortar.  In severe scaling the original surface has been lost 
and the aggregate is clearly exposed. 
 
Why Do Concrete Surfaces Scale? 

Concrete slabs exposed to freezing and thawing in the presence of deicing salts 

and/or moisture are susceptible to scaling.  Most scaling is caused by:  

• The use of non-air-entrained concrete, too little entrained air or increasing 
the Water Cement ratio above the design.  Adequate air entrainment is 
necessary for protection against freezing and thawing damage.  However, 
even air-entrained concrete will scale if other precautions are not 
observed. 

• Application of calcium or sodium chloride de-icing salts.  If other salts such 
as ammonium sulphate or ammonium nitrate (fertilisers) are used they can 
cause severe chemical attack to the concrete. 

• Any finishing operation performed while bleed water is on the surface.  If 
bleed water is worked back into the top of the slab, a very high water-
cement ratio results and therefore, a low strength surface layer is 
produced.  

• Insufficient or no curing.  This omission often results in a weak surface 
skin, which will scale if it is exposed to freezing and thawing in the 
presence of moisture and de-icing salts. 

How to Prevent Scaling 

• To prevent scaling the use of air-entrained concrete is a must.  Air-
entrained concrete having a low water-cement ratio and moderate slump 
(50 mm maximum 75mm) along with full compaction helps produce a 
strong wear-resistant surface.   Ensure that either the specified concrete 



on plans or drawings is used or a concrete suitable for your application as 
suggested by BS8500 is used.  

• DO NOT use deicing salts on newly or recently placed concrete.  Use 
clean sand for traction.  Poor drainage which permits water or salt solution 
to stand on the surface for extended periods of time greatly increases the 
severity of the exposure and causes scaling.   Light applications of salts 
can be more damaging than heavy applications; even salts carried on cars 
may cause severe scaling of newly placed driveways and garage slabs 
especially where drip points are regularly in the same place.  

• Provide proper curing by using membrane curing compound or by 
covering the surface of a freshly placed slab with plastic sheeting or wet 
hessian.  Curing ensures proper hydration (reaction of cement and water), 
which allows the concrete to achieve its highest potential strength.  

• DO NOT  perform any finishing operations with water present on the 
surface.  Initial screeding must be promptly followed by bull floating.  

• Protect concrete from the harsh winter environment.  It is important to 
protect the young concrete from becoming saturated with water, prior to 
freeze and thaw cycles of the winter months.   

How to Repair Scaled Surfaces 

The repaired surface will only be as strong as the base surface to which it is 
bonded.  Therefore, the surface to be repaired should be free of dirt, oil or paint 
and most importantly it must be sound, remove all weak or unsound material.  
The clean, rough texture surface is then ready for a thin bonded resurfacing such 
as:  

• Portland cement concrete resurfacing  
• Latex modified concrete resurfacing 

Follow These Rules to Prevent Scaling  

• For moderate to severe exposures, use air-entrained concrete of moderate 
slump 50 - 75 mm and cure properly.  
   

• If Autumn concreting cannot be avoided :  

          a. Do not use de-icers for the first winter  
          b. Seal surface proprietary sealants  

• Use correct timing for all finishing operations.  
   

• Select the proper mix to match the end application.  Specify air-entrained 
concrete.  Use an CEM 1 cement and lower slump in cold weather.  

 

 


