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Is there a concrete issue?

What if the concrete floor in your new building has a net-
work of cracks running through it? What if, when you run your
hand over the surface of the concrete floor in your new ware-
house, you can wipe up a lot of gray dust?

Excessive dusting of a concrete floor

Generally, problems like these create a question of the ser-
viceability of the concrete floor on a project. Serviceability points
to the conditions under which the concrete is still considered use-
ful. Clearly, if the floor or a section of it, has a defect that is suffi-
cient to call into question its usefulness, it is a major problem.

What happened?
If there is a question of the slab’s serviceability, at this point
you need to figure out what happened. If the slab problems are

extensive, unfortunately it often starts a lot of finger pointing as
to who is responsible.

To stop the finger pointing, and more importantly figure
out what to do, you have to get down to the specifics of what
happened. Mistakes can be made during the mixing, placement,
curing, and finishing of the concrete floor. How do you deter-
mine what happened to cause the problem?

Fortunately, a series of tests included in a petrographic
analysis can reveal detailed insight into the composition, place-
ment, and finishing of the concrete.

What is a Petrographic Analysis?

Petrography is a branch of geology that can be applied to
concrete and concrete materials. The petrographic analysis for
concrete is outlined in ASTM C856/C856M-20 which is titled
Standard Practice for Petrographic Examination of Hardened
Concrete. This American Society for Testing and Materials
standard outlines the procedures for the analysis of hardened
concrete.

During the petrographic analysis the petrographer will do a
microstructural examination of the concrete. They look at the
paste and aggregate in the concrete with both optical and scan-
ning electron microscopes.

Continued on next page
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This examination will give you a lot of information. The
analysis allows the petrographer to look for features such as the
degree of cement hydration, microcracking, reaction products,
breakdown of aggregate, and evidence of poor freeze thaw per-
formance.

Along with the above analysis, an examination of the size
and type of aggregate is performed to make sure the appropriate
aggregate was used and to see if the aggregate caused any harm-
ful reactions.

Often an Air Void Analysis (ASTM C586) is also complet-
ed. This will provide detailed information about the relative
composition and distribution of course and fine aggregate, ce-
ment paste, and entrained and entrapped air.

It truly is amazing what can be discovered during the petro-
graphic analysis deep technical dive into a concrete sample.

What does all of this information tell us?

The information gained from a petrographic analysis can
answer a number of critical questions. For example, did the ma-
terials that constitute the cement paste match the mix specifica-
tions, was the concrete cured correctly, does the source and con-
dition of the aggregate in the concrete mirror what was called
for in the specifications?

From this information, a judgment of the nature and extent
of the problem can be determined and a recommendation can be

Distribution and sizes of entrained air voids within cement paste®

made as to the best course of action. The good news is that a
petrographic analysis may be able to suggest a method to repair
the slab, which may save quite a bit of money.

On the other hand, if the problem causing the damage is
extensive enough and is going to continue to occur, you really
do not have much of a choice, the slab should be replaced.

I am sure at this point you are wondering how much an
analysis costs. In talking to one of the technicians at Lucideon®,
a laboratory and on-site consultancy company, I found that the
cost of a petrographic analysis of one core sample is currently
$1650. Of course, if there is a large area that is affected several
core samples may be needed to get a complete picture.
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A researcher using thin section petrography for analysis ®

What can you do to prevent the need for a
Petrographic Analysis?

Needing a petrographic analysis to be done on your floor is
not a situation you want to be in. When it comes to the concrete
floor in a building, an ounce of prevention, in this case, is worth
tons of cure! How can you best avoid these problems?

The answer is in having a preconstruction meeting in
which you do a detailed review of the project’s floor plans and
the specifications. The prime contractor, and the contractors
that provide the concrete, place and cure the concrete, and in-
stall the final floor finish should be included in the meeting.

From this detailed discussion you can iron out potential
problems in materials, design, construction techniques, environ-
mental factors, and timing that might have a negative effect on
the construction of your building. Most importantly, the goal is
to prevent the need for petrographic analysis in the future.

Need Help With Your Concrete?

If you have any questions about the treatment, repair, or
renovation of your concrete floor, give us a call at 716-831-7091
or email us at info@themjacompany.com.

1. https://www.geochempet.com/service/petrographic-reports/

2. https://concretesouth.com/tech-center/tech-topics-ready-mix

3. https://www.petrolab.co.uk/concrete/

4. https://www.lucideon.com/

5. https://ncptt.nps.gov/blog/petrographic-analysis-for-conservation/
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