
Flooring problems on concrete from vapor emission, dew point, alkalinity; pH, etc. cause millions of dollars in 
repair and replacement costs annually.  By recognizing potential problems, testing for and mitigating them, steps 
can be taken to ensure a long lasting, successful flooring installation.

What is Moisture Vapor Emission?

Water is added to turn cement, sand and aggregate 
into a concrete slab. There is a critical volume of 
water needed to “hydrate” the concrete and an excess 
volume of water used to make the concrete pour-able 
and workable. It is this excess that can emit from the 
slab.  Moisture is also a concern when the concrete 
slab has no vapor retarder installed, or the vapor 
retarder has been punctured. 
How does moisture move through the slab?
Capillary moisture: ground water touches the bottom 
of the concrete slab, and wicks into the concrete 
through microscopic bleeder water channels until it 
reaches the coating surface. As the water comes 
through the slab, it brings calcium/sodium salts with it 
that can degrade the bond line and cause the coating to 
delaminate. 
Osmotic Moisture: actual water vapor transmission 
through the concrete slab condenses again at the bond 
line and causes the same problem as in the capillary 
moisture case. This can happen when the water table is 
far below the slab with an improperly installed or 
missing vapor barrier. Three conditions are needed for 
osmosis to occur: a semi-permeable membrane, which 
can be the polymer primer or the upper layers of the slab, 
a gradient of ionic activity (soluble salts, which are 
indigenous to concrete), and a source of moisture vapor. 
If any one of these three things is removed, osmosis 
cannot occur. 
Hydrostatic: the surrounding water table is higher 
than the concrete slab on grade.  Because water seeks 
its own level, it is forced through the slab under pressure. 
Both the pressure and the water cause the coating to 
delaminate. 
The volume of moisture that can pass through a slab 
depends on the porosity of the slab. Porosity is a 
direct result of the water/cement ratio in the 
concrete mix design. As the water/cement ratio 
increases, the porosity of the concrete increases 
exponentially. 
What is the traditional failure mode because of 
“moisture” problems? There are two ways any floor 
good can fail: (1) the floor system was never able to bond 
properly at the time of 

installation or (2) there were factors present at the time 
of installation to cause the bond to fail.  Symptoms of 
failure on an already installed floor may include bubbles, 
blisters and/or delamination. 
What causes a polymeric floor to fail?
Traditional theory has focused primarily on moisture 
failure such as capillary and hydrostatic, however more 
recent research has found that although moisture plays 
a role, it may not be the only factor.  In reality, the 
presence of ionic compounds in the concrete can also 
play a role.  Specific ionic components of the surface 
chemistry of the slab (the top 0 - 3/16”(5mm)), when 
present at certain levels, can cause a failure to occur.    

Concrete defects resulting from alkaline-silicate reaction 
(ASR) or alkaline-aggregate reaction (AAR) within the 
slab may also contribute to floor failure.  
How do I test my floor?
A third party expert in moisture testing should be hired to 
perform ASTM F1869 testing. This is the only way to 
ensure an unbiased and accurate testing report.  
Diamondcrete materials are insensitive to moisture and 
have unlimited moisture tolerance and therefore the 
testing is not required for Diamondcrete systems. 

Diamondstone shall not be liable for bond failures 
caused by deficiencies in the substrate including, but not 
limited to, the presence of ionic compounds or soluble 
salts, alkali silicate reaction, alkali aggregate reaction, 
shale-pop, and other expansive reactions of aggregates 
and reinforcements. Diamondstone recommends all 
concrete be tested for quality by a licensed 
petrographer. 


