Causes and results using
chemiistry to prevent and
arrest corrosion in park-
ing garages

By Rick Amos

arking garages, especially those located

within a few miles of the ocean and in
regions of inclement weather, are deteriorating
at a rapid pace. Owners and management com-
panies across the country have to deal with the
costs to maintain, preserve, and repair rein-
forced concrete garages. The cost of concrete
repairs in a garage can be as high as $30 per
square foot—just for the flat work. The cost of
protecting and restoring all types of concrete
structures worldwide is a large and growing
problem. Some estimates exceed $100 billion
in annual expenditure for corrosion induced
failures in the United States alone.

Why is this happening to concrete, which

many thought to be a permanent building
material?

THE HISTORY OF CONCRETE
To better explain that, we should look back at
the history of concrete. The Romans first used
concrete centuries ago. They discovered a chemi-
cal reaction takes place when mixing silica, alu-
mina, limestone, and water. A cement paste was
produced that, when cured, became very hard.
They used this cement paste to form bricks of
various sizes and shapes in the construction of
buildings and support columns. Unfortunately,
the ability of cement concrete to withstand ten-
sile pressures limited its use in all aspects of gen-
eral construction. Early in the 1800s, concrete
forms were embedded with steel rods, which
provided them with the ability to withstand ten-
sile pressure. As construction design require-
ments evolved, the extensive use of reinforced
concrete grew. Construction of larger and taller
buildings was now possible due to the effects of
reinforced concrete slabs and beams.

As the use of concrete expanded, it also
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became acceptable as a building facade and
flooring. Importantly, the desire to accelerate
the construction process and use concrete in
new and innovative ways architecturally, fully
exposed concrete to the effects of weather ele-
ments and environmental conditions.

WHAT WE NOW KNOW ABOUT
CONCRETE
Over time, there is a chemical and a physical
reaction that causes concrete to break down or
deteriorate. Exposure to the atmosphere (car-
bonation), chlorides (salt), and corrosive envi-
ronments all contribute to the deterioration of
parking garages. Corrosion is by far the most
common cause of failure in garages and all
types of concrete buildings and structures.
Concrete, reinforced with steel bars, will sig-
nificantly increase the strength and durability of
the garage. But, unless steps are taken to protect
concrete from the environment, a predictable
failure will occur. The high alkaline environment
of the cement as well as the presence of a protec-
tive oxidized coating on its surface protects the
steel from corrosion. As concrete is exposed to
moisture and carbon dioxide in the air—a condi-
tion known as carbonation—the alkaline envi-
ronment is neutralized and the corrosion process
is initiated. Moisture will infiltrate either through
cracks resulting from shrinkage of the cement
during the construction/patching process or with
the movement of the garage. This is achieved as
the foundation shifts or with thermal activity as
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