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AGENDA 

• Review & Discuss 

– Concrete slab moisture basics 

– Failures & over-mitigation 

– Industry Trends & Solutions 

– Surface & Internal Moisture  

Conditions 



REFERENCE MATERIALS 

www.concrete.org www.cement.org www.astm.org 

http://www.concrete.org/
http://www.cement.org/
http://www.astm.org/


FINANCIAL IMPACT 

• Claims related to concrete slab moisture 

issues are estimated to cost upwards of $1 

billion yearly. 

 

 • To put it in 

another 

perspective:  

that’s enough 

cash to 

purchase the 

Chicago Cubs! 



GROWING AFFECTED 

MARKET 



WHAT IS IT AND WHERE DOES 
IT COME FROM? 

Internal Sources 

• Free/Batch Water 

• Doesn’t react 

chemically. 

• Needed for 

workability and 

placement. 

 

 



WHAT IS IT AND WHERE DOES 
IT COME FROM? 

Underslab Sources 

• Moisture Travels 

upwards regardless of 

water table height. 

• Can penetrate slab, 

depending on presence 

of vapor barrier 



VAPOR RETARDER 

LOCATION 

What is the stopping point for moisture 

vapor? 



WHAT IS IT AND WHERE DOES 
IT COME FROM? 

• Topical Sources 

• Maintenance 

• Rain/Flood 

• Etc 



WHY IS IT AN ISSUE? 

• In 1992 the EPA 

required all 

adhesives be free of 

chemical solvents. 

 

• This led to water-

based adhesives, 

which are more 

susceptible to 

moisture and pH 

issues. 



 

 

 Floor covering industry whitepaper 

– Originally published by 10 industry 
associations. 

– Updated by FCICA (Floor Covering 
Installation Contractors Association) 
in 2013. 

 
Changes within construction 
industry 

– Loss of solvents 

– Increased use of water 

– Absorptive aggregate 

– Fast track schedules 

 

 

 

WHY IS IT AN ISSUE? 



Summary: 

• Unreasonable Expectations 

• Conflicts of Interest 

• Lack of expertise 

 

 

WHY IS IT AN ISSUE? 

“It is therefore our recommendation that 
concrete moisture vapor emission testing 
be performed by qualified independent 
agencies. “ 



HOW DOES IT MANIFEST? 

Two ways: 

 

 

 

 

Flooring failure Over-mitigation 



VISIBLE SIGNS OF MOISTURE 

ISSUES 

• Adhesive oozing 
from joints. 

 

• Black lines around 
tiles. 

 

• Debonded tiles 

 

 

 



• Loss of holding 

strength 

 

 

• So called re-

emulsified adhesive. 

VISIBLE SIGNS OF MOISTURE 
ISSUES 



VISIBLE SIGNS OF MOISTURE 
ISSUES 

• Osmotic Blistering 

 

 

 

• Incompatible 

patching compounds. 

 

 

 



VISIBLE SIGNS OF MOISTURE 

ISSUES 

• Sulfate Salts 

 

 

 



OVER-MITIGATION 

 

 

 

In some cases, 

mitigation is necessary 

to successfully install.  

 

However, unnecessary 

mitigation occurs often, 

costing up to $5/ft². 

 

 

 



 

The first step is to get reliable information. 

 

Original Industry Whitepaper: 

• It is therefore our recommendation that 
concrete moisture vapor emission testing 
be performed by qualified independent 
agencies.  

 

 

White Paper Update 2013 

• “What hasn’t changed is our 
recommendation that independent, third 
party testing companies be contracted to 
conduct moisture testing in accordance 
with Industry Standards and 
manufacturer’s recommendations. “ 

 

 

WHAT TO DO ABOUT IT 



ICRI TECHNICIAN 

PROGRAM 

“The purpose of this 

program is to improve the 

performance of concrete 

slab moisture testing to 

result in more consistent, 

accurate, and reliable 

results that will help make 

better decisions.” 

 



ICRI TECHNICIAN 

PROGRAM 
Tier 1 

– Educational Program 

– Written Exam 

Tier 2 

– Educational Program 

– Written Exam 

– Performance Exam 

 



ASTM F 1869-11 – Standard Test Method for Measuring Moisture 
Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium 
Chloride 

 

ASTM F 2170-11 – Standard Test Method for Determining Relative 
Humidity in Concrete Floor Slabs Using in situ Probes  

 

ASTM F 710-11 – Standard Practice for Preparing Concrete Floors to 
Receive Resilient Flooring 

 

ASTM F 2659-10 – Preliminary Evaluation of Comparative Moisture 
Condition of Concrete, Gypsum Cement and Other Floor Slabs and 
Screeds Using a Non-Destructive Electronic Moisture Meter 

 

ASTM STANDARDS 



Static: 

• How wet the internal structure of concrete is 

• Expressed by percentage 

• ASTM 2170 – Relative Humidity (RH) Testing 

Dynamic: 

• How much surface moisture is evaporating 

• Expressed in pounds 

• ASTM 1869 – Moisture Vapor Emission Rate 
(MVER) Testing 

Alkalinity: 

• A measure of soluble salts at the surface 

• Expressed by pH 

MOISTURE CONDITION 

CATEGORIES 



MOISTURE TEST 

REPORT 



MOISTURE TEST 

REPORT 



TEST DEPLOYMENT 

PARAMETERS 

Tracking the environmental conditions of the site 

is crucial. 



THERMOMETER / HUMIDITY 

GAUGE 

Leave on site in a central 

location. 



Conditioning: 

• Test site should be at “service conditions”  

• If not then 75 ± 10°F & 50 ± 10% “range” 

• Maintain for 48h prior to and during testing 

• Otherwise, results may not be accurate 

ASTM PROTOCOL  



MOISTURE TEST 

REPORT 

NOTE:  
        The internal building envelope / 
environment conditions in which the slab 
is located WAS at "normal service 
temperature and humidity" (during 
moisture testing). Most floor covering 
Manufactures and Organizations agree 
that moisture testing shall be conducted 
after the internal conditions of the 
building in which a slab is located has 
been at normal service temperature and 
humidity for at least 48 hours. 
 

Site conditions should be noted in the 

report. 



The internal building condition: 

• WAS at “service conditions” 

• WAS NOT at “service conditions”, HOWEVER 

was within the “range” 

• WAS NOT at “service conditions”, and WAS NOT 

within the “range” 

MOISTURE TEST 

REPORT 



TEST DEPLOYMENT 

PARAMETERS 

Knowing the temperature and humidity 

will allow you to determine the dew 

point. 



TEST RESULTS 



TEST LOCATION FLOOR 

PLAN 



VISUAL DISTRESS 

LEVEL 
Level 4 - Severe 

Distress  
 

Oozing Adhesive  

 
Curling Tile  

Oozing Adhesive  



SURFACE 

TEMPERATURE 



RELATIVE HUMIDITY In Situ 

TEST 
 ASTM F 2170 Relative Humidity 

Test 

 

Measures moisture inside the concrete as 

% relative humidity. Predictor of future 

moisture emission. 
 



RELATIVE HUMIDITY In Situ 

TEST 

The Test Results 

Mapping Diagram 

provides a visual 

depiction of the 

numerical values 

represented over the 

concrete slab. 



VAPOR EMISSION TEST 

(MVER) 
 ASTM F 1869 Calcium Chloride 

Test 

Measures moisture vapor emissions from surface of the concrete. 

as lbs of moisture vapor/1000 ft2  per 24 hours  

Does not measure moisture deeper than 0.8” below the surface. 
 

 



VAPOR EMISSION TEST 

(MVER) 

The Test Results 

Mapping Diagram 

provides a visual 

depiction of the 

numerical values 

represented over the 

concrete slab. 



pH SCALE 



CARBONATION 



pH TESTING 



pH TEST 

The Test Results Mapping 

Diagram provides a visual 

depiction of the numerical 

values represented over 

the concrete slab. 



• Testing must be done on a suitable surface 

 

• Inadequately prepared can produce abnormally low 

result 

 

• Over abrading can produce abnormally high result 

 

pH TESTING 



• Moisture vapor condenses (gas to liquid) 

 

• Osmosis moves soluble salts to the surface 

 

• Raising pH to damaging levels 

 

• Logarithmic scale (10 times greater) 

 

• Adhesive re-emulsification and bond-failure 

ALKALINITY EFFECT 



ALKALI ATTACK 



ELECTRICAL IMPEDANCE 

DEVICE 



ELECTRICAL IMPEDANCE 

TEST 

The Test Results 

Mapping Diagram 

provides a visual 

depiction of the 

numerical values 

represented over the 

concrete slab. 



Other Test 

Methods 

Plastic Sheet 

Test 
Mat Bond 

Test 



TREND TOWARD RH-ONLY 

TESTING 

• RH testing is a reliable and preferred 

method for determining moisture content 

within the slab. 

• Does not indicate surface conditions. 

• Test data shows that many slabs have 
high RH, yet floors are low-distress. 

 



DISTRESS, RH, & MVER 

STUDY 



56,000 DATA POINTS 



56,000 DATA POINTS 
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56,000 DATA POINTS 

0%

10%

20%

30%

40%

50%

60%

One Two Three Four Five

RH Below 80 RH 80-90 RH 90+



TWO TYPES OF MOISTURE 

CONDITION 

As part of a comprehensive survey, you must 

understand both the internal and surface moisture 

conditions! 

Surface Internal 



www.ifti.com 800.490.3657 

Q & A 

Give Lee a business card or email info@ifti.com 

for information on IFTI’s upcoming blog series 

which will take a further look at the heaps of test 

data we’ve gathered over the last 17 years. 

mailto:info@ifti.com

