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Scaling is the No. 1 problem for 
the concrete industry

Who doesnôt think this is important?



Maybe we should just give the 
business to the asphalt people

It is so bad some years, that we wonderé.



How can we minimize this 
headache?

What is Scaling?



Do we need to define what scaling 
looks like?



Scale Resistant Concrete

·Will not have many wet freeze/thaw 
cycles, oré..

·If wet freeze/thaw cycles exist, then
1. The concrete must have adequate air 
entrainment, including the surface, andé

2. Surface paste must be quite impervious to 
penetration of moisture & salt

3. One wonôt work without the other 



Even a cave -man can do it !?!  
Right?

So simple,



Well, ok, MOST SCALING PROBLEMS 
OCCUR WITH A SMALL PERCENTAGE 
OF CONTRACTORS

NOT SO FAST THERE, CAVEMAN



Reinvent the Wheel!

Well, letôs just say we donôt need toé.



Letôs only talk about the top ıò 
of the concrete

Letôs focus our discussion to specifics here.



Adequate Air Entrainment (AE) 
at Surface

No. 1 Issue to Get Freeze -Thaw Durable Surfaces



Distress of Non - Air Entrained 
Exterior Concrete

·Scaling of concrete surface

·Deterioration of concrete, particularly at 
cracks and joints



What can happen without air 
entrainment? Scaled Surface

Deteriorated Concrete at Joint



So how do we get air 
entrainment where we need it?

1. Order it in your 
concrete

2. Preserve it while 
mixing, unloading, 
& consolidation

3. Especially 
preserve it while 
finishing the 
surface



Preserving AE while mixing

·Donôt retemper your load

·Donôt wait too long to unload truck

·Add AEA at start of unloading, if needed



Preserve AE while unloading

·Watch losses through pump

·Donôt drop and splatter

·Use conveyor for distance movement in 
lieu of pump

·Unload on a timely basis



Preserve AE while 
consolidating

·Donôt, donôt, donôtlet the vibrating screed 
run while resting in place, even on idle

·Donôt over-vibrate

·Use some vibration (screed) to secure a 
relatively smooth initial surface
ƁLess finishing needed

·Use enough slump



Preserving AE while finishing

·Touch the concrete as little as possible to 
get the surface finish; i.e. donôt over-
finish

·Use stiff finish tools; i.e. floats, mags , etc.

·Avoid flexible tools such as trowels (and 
fresnos ) which can consolidate the surface



Limit Use of Fresno

·Do not finish 
concrete with the 
fresno

·Only use to wipe 
out paste ridges at 
edge of bullfloat



Notes on the Concrete Mix

·Get to know the difference between an air 
entrained mix and a non - air entrained 
mix during finishing

·The AE mix will be somewhat stickier and 
act differently

·Good check to verify you have an AE mix



Develop an impervious Surface 
Barrier to Water and Salt

No. 2 Goal to Get Freeze -Thaw Resistant Surfaces



Benefits of a Quality Surface

·Keeps water penetration to a minimum

·Keeps salt penetration to a minimum

·When surface is wet, keeps the volume of 
water which can freeze to a minimum
ƁLess water ïless expansion damage

ƁLess water ïefficient use of air entrainment

·Surface has greatly enhanced strength



How to optimize your surface 
quality

·Use low water content in mix

·Donôt use water or evaporation retarder 
as finishing aid

·Preserve the water at surface through 
effective curing

·Keep temperatures to an optimized level 
during early ages of concrete



Surface Quality ïLow Water 
Content of Mix

·Strength is inversely proportionate to water 
content
ƁHigh Water ïLow Strength (i.e. 0.50 w/c ratio)

ƁLow Water ïHigher Strength (0.45 w/c ratio)

·Justification:  Higher strength of concrete 
at surface will resist scaling many times 
greater than weak surface layer



Donôt add water to concrete 
for workability

·Monitor your w/c ratios in the mix
ƁUse water reducing admixtures to get 

workability

ƁAE adds workability

·Get mix out of truck at an early age 
before slump loss occurs

·Use hydration stabilizing admixtures for 
extended slump 



Donôt add water to surface for 
finishing

·Water or finishing aids add water to the 
surface paste, reducing its quality
ƁLow strength

ƁAir filled porosity

ƁWet finishing destroys air entrainment



Working Water into Surface

·Certain to weaken 
surface

·Certain to destroy 
air entrainment

·Certain to be a 
cause for scaling


