
 

Let’s Start In 

the 

Basement. 

 
Examining Concrete and the   
Importance of Knowledge. 

Prior newsletters mention the many mysteries 
that exist when discussing the production, deliv-
ery and placement of concrete. What about a 10 
year old home? What is causing the cracking and 
staining on the foundation walls? Perhaps you 
need the help of a professional specifically 
trained to evaluate concrete foundations and the 
severity of any defects. The health of our home’s 
foundation is just as critical as our personal 
health. Would you make an appointment with a 
general practitioner to assess the condition of 
your heart? Not likely, nor should we depend on 
a broad brush approach when choosing a profes-
sional to assess the integrity of our concrete 
foundation. The pyrrhotite discovered in the con-
crete foundations of many Connecticut and Mas-
sachusetts homes has elevated the need for 
trained individuals conducting inspections.  Sus-
pected homes or structures with slight anomalies 
are the most difficult to assess and require the 
help of a professional with the understanding and 
experience to know how to properly examine a 
foundation for the presence of pyrrhotite. 
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www.kemillerllc.com 



Time, the Missing Answer 

When we discuss the ravaging effects 

of pyrrhotite in concrete the number 

one question is “How long does it 

take to spot the damage caused by 

pyrrhotite laden concrete?”. There is 

no definitive answer to that question 

some of the variables include: 

• How much water was added to 

the concrete? 

• What was the permeability of 

the hardened concrete? 

• What was the percentage of 

pyrrhotite in relation to the 

total aggregate? 

Other determining factors such as 

ground water, cement content, ap-

plied waterproofing and damp 

proofing, to name a few determining 

factors effecting the life of the struc-

ture.  

Finished basements are a difficult call for a person inspecting a foun-

dation. No one wants to destroy the family room or other lower level 

living spaces because of suspected damage. The plastic moisture barri-

er on this basement wall formed the perfect breeding ground to start 

the random map cracking and advanced stages of pyrrhotite damage. 

At the time of the original inspection the exposed concrete of the utili-

ty areas showed extremely slight signs of damage in comparison to the 

areas behind the finished walls. It would have been very easy for the 

untrained professional to give this foundation a clean bill of health.  

“Knowledge Has A Beginning But No End”  

Concrete Cracks, the Good, Bad and the Ugly 

Finished Basements, What is Behind That Wall? 

One thing for certain, almost all concrete cracks. 

Sections of concrete will experience a volume 

change as the water leaves the concrete during the 

hardening process. As a rule of thumb, concrete will 

shrink between 5/16” and 3/8” for every hundred 

feet. An important part of examining your founda-

tion is knowing where to look for these cracks. 

When we examine suspected pyrrhotite laden con-

crete, it is the cracks that become the conduit for 

moisture and oxygen which starts the chemical re-

action and physical changes to the concrete. As the 

shrinkage occurs the cracks have a tendency to 

propagate around wall penetrations such as sewer 

and water pipe penetrations, or window openings.  
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Where to Begin? 

 A good place to start examining 

the concrete foundation is on 

the exposed exterior areas of 

the concrete. Areas around 

walkways that have received 

prolonged exposure to deicing 

chemicals could show advanced 

signs of damaged concrete, also 

flowerbeds that are seasonally 

fertilized can subject the con-

crete to harsh chemicals and 

possibly speeding up the harm-

ful effects of pyrrhotite. As the 

damage progresses the soften-

ing of the cement paste from 

the formation of sulfuric acid 

will cause the degradation of the 

concrete’s strength. 

On the inside of the basement 

the search should begin near 

window openings and corners, 

the areas common for hardened 

concrete cracks and a gateway 

for moisture intrusion.  

 

Exterior Examinations 

The exterior examination of a home can show signs of above-grade map 

cracking associated with pyrrhotite. On early stage homes look for the moist 

ground areas such as the north side of the home which receives the least 

sunlight or carefully examine under decks and exterior stairs. Sometimes 

loose parging, which is a thin layer cosmetic treatment used to beautify the 

concrete after form removal will begin to crack and fail giving the false ap-

pearance of map cracking, and in some cases has no connection to pyrrhotite 

damage. The photograph below shows the advancement of damage and ex-

pansion of the con-

crete surface. The 

wide-open exterior 

area of the founda-

tion has all the ele-

ments to support 

the oxidation of 

sulfidic aggregates 

such as constant 

exposure to mois-

ture and plenty of 

oxygen. 3 
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Inspection Equipment 

The proper foundation inspec-

tion should include some basic 

tools. Most importantly, vision 

is a priority especially in a 

basement area with few win-

dows and inadequate lighting. 

The availability of quality LED 

portable lights has helped us to 

spot even the smallest hairline 

cracks. Another valuable tool is 

a level/straightedge for check-

ing plumbness and bowing of 

basement walls on homes with 

advanced stages of pyrrhotite 

damage. Crack indicators are a 

helpful device to monitor the 

progression and rate of the 

cracks in the walls.  

There are other devices that 

are used by industry profes-

sionals such as moisture me-

ters and lasers to more accu-

rately document the inspection 

process.  

If the concrete in your base-

ment appears to be extremely 

compromised with bulging 

walls and has been determined 

to contain the mineral pyrrho-

tite the next step should be an 

evaluation from a Professional  

Engineer to examine the struc-

tural integrity of the building.  

Early Signs Can Remain Unnoticed  

One of the most difficult tasks is 

spotting the earliest signs of pyr-

rhotite beginning to oxidize within 

the cast-in-place concrete walls of 

your basement.   

A certified inspector is trained to 

spot the smallest details and has 

the knowledge to know where to 

begin the search. The photographs 

on the right are the same section 

of wall, the bottom photograph 

exposes all the map cracking after 

the application of a rapid evapo-

rating spray.  

Some of the challenges facing the 

inspectors include boxes and be-

longings stored against the walls, 

painted surfaces and crawl spaces 

with limited access.  
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Background and Qualifications of Kevin E Miller 
 

Kevin Miller has been employed in the concrete industry for the past 30 years. 

Kevin, well-versed and educated in concrete technology, troubleshooting con-

crete defects, and designing concrete mixtures for commercial and residential 

applications, is an industry veteran. Additionally, during his seven-year term as 

President of the Connecticut Ready Mix Concrete Association, he witnessed and 

was instrumental in supporting legislative changes and the incorporation of 

stricter quarry inspections to assure the long-term durability of concrete used in 

roads, bridges, and highways as well as in other commercial and residential uses.  

Kevin continues to remain active in the industry as a consultant on Government 

projects and as a troubleshooter on residential and commercial concrete issues. 

CFSIC has engaged with Kevin to create the only comprehensive concrete failure 

training course available in the state of Connecticut. He continues to serve as 

consultant and advisor to CFSIC. 

Michael Maglaras 

Superintendent, CFSIC  


