
 

Introduction to 

Concrete 

Troubleshooting. 

Concrete, Simple Yet Complex Building Material 

Concrete is the second most common consumable on Earth next to wa-
ter. The most widely used building product in the world and a construc-
tion material that continues to challenge researchers, scientists and engi-
neers fine-tuning its performance and the quest for long term durability. 
The content of this newsletter will cover a few of the common defects 
related to the production, delivery and placement of residential con-
crete. Knowing there are many mysteries that remain when discussing 
concrete related issues, we will be concentrating on the common defects 
that might be evident on your foundation walls or basement floor. 

A Picture is Worth a Thousand Words 

While it has become effortless to portray a problem by reaching for our 
cell phones and snapping a photo, pictures will never replace complex 
testing and forensics to determine the true source of a problem.  The 
two photos on the right show map cracking and crazing of a concrete 
floor. The source of the problem has a lot of similarities but the appear-
ance is quite different when studying photographs. Most importantly to 
properly access a surface defect is to understand what happens behind a 
vertical concrete form is far different from a concrete floor which could 
be exposed to sun, wind and low humidity while being placed and fin-
ished.  The upper photo shows similarity to the effects of pyrrhotite lad-
en concrete, yet the damage is from an unrelated cause. The importance 
of an onsite inspection by a trained professional cannot be overlooked. 
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All Concrete Cracks. 

It is true to say that all concrete 

cracks. In commercial construction 

slabs are sawcut 25% of their thick-

ness in 10 to 25 foot squares to 

relieve stresses from shrinkage and 

force the concrete to crack at the cut 

line. The volume change in concrete 

is between 5/16” and 3/8” for every 

100’ and the number will increase 

drastically with concrete containing 

an excessive amount of water added.  

Another type of concrete cracking 

identified as plastic shrinkage crack-

ing is caused by rapid evaporation of 

moisture at the surface of the con-

crete. Plastic shrinkage cracks appear 

during, or shortly after the final 

finishing and the source of the prob-

lem is wind, low humidity and elevat-

ed concrete temperatures. 

  

When examining foundations for defects there are numerous situa-

tions where an unsightly diagonal line across a wall has raised con-

cerns by the homeowner. Lets begin with a pour line, a pour line is 

created when the earlier loads have flowed through the forms and the 

current load filling the wall is 

placed. Color difference from 

a change in water content or 

possibly a different mix design 

will leave a mismatched line 

across the wall.  

A cold joint has a lot more 

definition between layers and 

in severe situations will allow 

ground water to pass. The 

concern for structural 

integrity is an issue 

with cold joints. Plant 

breakdowns and deliv-

ery problems are gen-

erally the cause of 

cold joints. 

“A Picture is Worth a Thousand Words”  

Map Cracking-Might be Pyrrhotite, or not.  

Cold Joint or Pour Line? 

A group of homeowners in the Northern towns of 

Connecticut and portions of Western Massachusetts 

have been plagued with the damaging effects of 

pyrrhotite as evidenced by severe map cracking and 

expansion of the concrete walls. The truth being 

that map cracking, also known as pattern cracking is 

common to a lot of concrete structures with numer-

ous causes. Rapid surface drying can create a cos-

metic type of map cracking known as crazing, very 

fine surface cracks with a close pattern and not 

harmful to the life of the concrete. We need to be 

concerned about map cracking caused by the inter-

nal expansion of the concrete. Alkalis-silica reaction 

(ASR) is a reaction between the Alkalis in portland 

cement and silica found in certain aggregates. Gel 

forms around the reactive aggregates, absorbs wa-

ter and expands causing map cracking of the con-

crete and in severe cases looks 

very similar to pyrrhotite dam-

age. On large concrete struc-

tures with a lot of mass, ther-

mal contraction and/or expan-

sion can occur and cause early 

age random cracking with the 

appearance of map cracking. 

Moisture gradients when the 

evaporation rate at the surface 

is far greater than the moisture 

contained within can also cause 

a pattern cracking situation. 
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Concrete Forensics 

When examining concrete defects and 

sourcing information from industry 

experts we quickly learn that for every 

abnormal circumstance there could be 

multiple causes. The ability to rule out 

the less obvious reasons and target the 

true source of the problem requires 

years of experience, taking even the 

slightest detail into consideration.  

Future newsletters will venture deeper 

into examining concrete foundations, 

where to look for early signs of prob-

lems, and judging the extent of  the 

damage.  

Previous newsletters included detailed 

information regarding concrete pro-

duction, delivery and final placement 

into the forms. Hopefully there is an 

understanding of the importance of 

quality materials, correctly designed 

concrete mixture and the proper place-

ment of the concrete.  

We have only scratched the surface 

when discussing concrete cracks. There 

are 6 distinctive types of concrete 

cracks and many causes to each type.  

The failed foundation crisis in Con-

necticut and Massachusetts changes 

the game when we talk about concrete 

forensics. The internal forces from the 

chemical and physical changes taking 

place has been a challenge for engi-

neers, home inspectors and concrete 

professionals as we search for the 

unknown such as new test methods for 

pyrrhotite and what levels are accepta-

ble for concrete longevity.  

Efflorescence and Discoloring 

There are several causes of efflorescence and discoloring of concrete founda-

tion walls. The salts in certain soils will leach through concrete walls on foun-

dations with failed or improperly applied waterproofing or sealers. Fertilizers 

and deicers are also the culprits when determining the source of the white 

gel/powder growth that appears on concrete structures. Another source of 

efflorescence is the water-soluble alkalis from certain high alkalis cements 

and in some cases admixtures added to the concrete, an example would be 

calcium chloride used to accelerate the setting of concrete in cold weather on 

residential foundations.  

Common with pyrrhotite 

damaged foundations, 

the oxidation of the min-

eral produces sulfuric 

acid which reacts with 

the calcium carbonate in 

the cement creating 

efflorescence, staining 

and expansion of the 

concrete.  
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Efflorescence on the Surface of a Concrete Foundation 



Construction Materials 
101 

We have many choices when 

discussing building products 

and each material we choose 

has pros and cons. Starting 

with the foundation, early 

American builders used field 

stone and cut granite as the 

supporting structure on homes 

still standing today hundreds 

of years later.  

Present day foundations are 

either cast-in-place concrete or 

concrete masonry units. Above 

grade construction including 

commercial applications can be 

a variety of materials such as 

wood, steel frame, reinforced 

concrete or concrete masonry.  

Whatever material we choose 

will have a downside or poten-

tial for failure such as rusting 

and corroding steel, rotting 

and splitting wood and the 

breakdown of reinforced con-

crete with many contributing 

factors such as cracking, spall-

ing and the failure of the steel 

reinforcement.  

Special coatings for steel and 

wood offer protection from 

corrosion, rot and fire. In to-

day’s construction the con-

crete used should be produced 

utilizing all the current technol-

ogy and knowledge we have 

available while eliminating the 

mistakes of the past. 

Honeycomb and Rock Pockets 

As with many of the concrete sur-

face defects we examine there is 

generally more than a single cause 

to the problem. Honeycomb on 

concrete surfaces can be attribut-

ed to improperly designed con-

crete, low cement content, under 

or over compaction with the use 

of a vibrator and lack of adequate 

mixing. The most common cause 

of rock pockets on residential 

foundations is leaking forms allow-

ing the escape of mortar paste 

from concrete with an excessive 

amount of water added on the 

jobsite. Plant malfunctions and 

controlling the moistures of the 

fine and course aggregates can 

contribute to harsh mixes not hav-

ing the workability required for a 

smooth surface finish. Other caus-

es of honeycomb would be con-

crete placement in extreme cold 

weather with ice in the forms. 

Poor construction methods and 

inadequate Quality Control prac-

tices are the two main causes of 

honeycomb and rock pockets. 
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Rock Pocket on Corner of Foundation 

A Note from CFSIC 

 

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  




