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Steel-in-Concrete Rehabilitation

Research & Innovation
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No stronger name in corrosion protection

Cathodic Protection of Steel-In-Concrete Structures
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STEEL-IN-CONCRETE CORROSION:
THE MATCOR SOLUTION

CORROSION PROCESS

Steel Expansion

When chlorides reach the reinforcing steel, the steel rusts, expands,
and causes internal stresses, cracking, spalling, and ultimately, the

structure’s failure.
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Corrosion often damages the rebar on seaside structures. These
condominium balconies were damaged enough to require major re-
pairs. Without cathodic protection, similar repairs will be necessary in
a few years.

WHAT CAUSES CORROSION
OF STEEL-IN-CONCRETE?

Most corrosion is caused by chlorides,
and they come from:

e Deicing salts
e Seawater

e Calcium chloride added to concrete
during construction

e Chemical pollutants

e Salty air near the sea

Chlorides penetrate to the level of the rebar, which
then corrodes. The corroded steel expands to four
or five times its normal volume, causing:

® Internal stress with pressure up to 10,000 psi

e Cracking and spalling of the concrete,
and if unchecked, failure of the structure

For more information
on concrete corrosion, see
www.stopconcretecorrosion.com.

HOW DOES THE MATCOR SYSTEM
SOLVE THE CORROSION PROBLEM?

If corrosion is visually evident through cracking,
discoloration, delaminations, or spalling of the concrete,
there is likely damage to the reinforcing steel. Repair
methods such as patching, sealers, or membranes will
not stop the corrosion; they are a short term fix and do
not solve the problem.

MATCOR's impressed current cathodic protection
systems halt the electrochemical corrosion process
by introducing low voltage DC electrical current into
the concrete through a series of noble metal anodes.
Engineers specify these proven systems in several
configurations based on the particular application.
MATCOR cathodic protection systems are generally
designed for a system life of 25 years.

www.matcor.com

WHAT CONCRETE STRUCTURES
CAN BE PROTECTED BY THE
MATCOR SYSTEMS?

® Buildings and support structures
¢ Highway surfaces and bridge decks and substructures
e Parking garages

® Marine structures, including piers, support
columns, pile caps, dock and sea walls

e Industrial plants
e |ce skating rinks
® Swimming pools
e Vessels and tanks
e Intake structures
e Foundations

® Balconies



Barnhart, R. A. “"FHWA Position on Cathodic Protection,”
Memorandum. 1982, Federal Highway Administration: Washington, DC.

MATCOR CORROSION
PROTECTION SOLUTIONS

Every project is unique. MATCOR designs and manufactures
customized systems to meet the client’s specific needs.

PRODUCTS FOR STEEL-IN-CONCRETE - SELECTION GUIDE

IMPRESSED CURRENT CATHODIC PROTECTION

SAMPLE
STRUCTURE TYPE APPLICATIONS SYSTEM NAME PRODUCT TYPE
Balconies, walkways,
plaza surfaces, columns, CPBD™-[l| Conductive Coating
Flat Slabs walls, floors
Top-side applied
Bridge deck CPBD™.II]
and substructures, Svstem™.-I| Saw Slot
highways, DOT y
Flat Slabs Garages, ramps, parking . ) . .
Bottom-side applied decks, bridges, ceilings CPBD™II Soffit Conductive Coating
Four?dtatli(ons, vdvalls:cfm”arine MMO Mesh or
intake and outia System™-VI Ribbon Mesh

structures, cooling towers,

Industrial Structures swimming pools

Columns, piers, support
beams, pile caps, SPL™-Anode Embedded Anode
skating rinks

Masonry walls, porticos,
copings, cornices, beams,
anchorage hardware,
steel-framed buildings

Historical Buildings MATCOR Probe Embedded Anode
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WHAT MAKES MATCOR
THE SUPERIOR CHOICE IN
CORROSION PROTECTION?

Experience: With more than three decades of experi-
ence in designing and providing state-of-the-art tech-
nology, MATCOR's products and engineering expertise
have withstood the test of time.

Technology: MATCOR's wide range of technologies al-
lows our engineers and yours the maximum flexibility to
design lasting solutions to your corrosion problem.

Access: Because MATCOR designs and manufactures
its own systems, turn around times can be quicker and
communication more efficient, making every job easier.

In the National Geographic Society Building’s parking garage in
Washington, DC, MATCOR designed and installed a cathodic
protection system using MATCOR CPBD™-lIl conductive coating
cathodic protection to stop corrosion after an extensive concrete
restoration project. For more than a decade, MATCOR has conducted
annual tests on the system to ensure proper operation.

Research and Innovation: Many MATCOR products
were designed and patented by our engineers. We are
continually seeking new solutions for corrosion problems.

Remote monitoring and monthly data analysis: MATCOR
can monitor the corrosion protection system remotely
to ensure proper maintenance and functioning
anywhere in the world.

Flexibility: MATCOR can design your entire cathodic
system, supply materials, and monitor your system once
it is installed. Engineers, concrete repair contractors,
architects, and owners can choose any or all of these
components to protect their structures.

With MATCOR cathodic
protection, corrosion will

be halted and further

repairs are unnecessary.

MATCOR’S EXPERIENCE MAKES

THE DIFFERENCE

Since 1975, MATCOR has provided corrosion protection
for millions of square feet of steel-reinforced concrete
using products designed and patented by our own en-
gineers and proven over time in worldwide applications.
MATCOR has received numerous technical awards for
the longevity of its projects and the ingenuity of its de-
signs. MATCOR offers the total solution to corrosion
mitigation: specialized corrosion engineering, state-of-
the-art materials, installation, testing, and total project
management.

www.matcor.com

MATCOR professionals are called upon by the industry
to present technical papers, by our clients to provide
professional services, and by the media to offer expert
opinion on corrosion-related issues.

With offices throughout the United States and project
capabilities overseas, MATCOR works worldwide.



CORROSION DIAGNOSTICS

Before any concrete structure is rehabilitated, it's important to determine the condition of the concrete. The concrete
distress can be caused by many factors. In order to help the structural engineer or contractor determine the best
rehabilitation plan, MATCOR provides a Diagnostic Services Program. Some of the services available are:

Potential Profiles

Using highly sophisticated equipment and techniques, MATCOR conducts electropotential (half-cell) surveys on all types
of structures. MATCOR develops a profile drawing, in accordance with ASTM* standards, which clearly shows the areas
of corrosion.

Chloride Analysis

Using the information in the Potential Profile, engineers select areas for chloride analysis. These results can help determine
the severity of corrosion and likely locations where corrosion will develop.

Core Sampling

MATCOR chooses core samples of concrete based on results of the Potential Profile and analyzes them with thorough
laboratory studies.

Reporting

The MATCOR Diagnostic Program goes beyond reporting the as-is condition of the structure. By processing a large
amount of data, MATCOR can recommend various options of corrosion mitigation to extend the life expectancy of the
structure.

Other Tests

e Delamination surveys e Carbonation

* Full petrographic analysis e Ultrasonic measurement of steel support structures
* Depth of cover * Impact Balance Echo Test

Use MATCOR cathodic
protection to extend
the service life of

concrete structures.

MATCOR's Corrosion Diagnostics may include an electropotential profile to determine
the presence and location of corrosion in the support structure. The above example is of
the Lincoln Center Parking Facility in New York City.

*ASTM International is the American Society for Testing and Materials

International, one of the world's oldest standards bodies www.m atCO r.com
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CASE STUDIES

PHILADELPHIA ART MUSEUM STEPS

Visitors to the Philadelphia Art Museum aren’t aware of the special The tunnels under the Philadelphia Art Museum steps showed
precautions taken to preserve the famous “Rocky” steps. Beneath the signs of corrosion before repairs. MATCOR installed CPBD™:-III
steps, a MATCOR cathodic protection system safeguards the support conductive coating to help protect the steps.

structure of the steps in a system that can be remotely monitored.

NASA VEHICLE ASSEMBLY BUILDING

MATCOR has provided corrosion
protection for millions of square
feet of steel-reinforced concrete,
often using products designed
and patented by our own
engineers and proven over time
in worldwide applications.

ineering

A MATCOR system protects NASA's Vehicle Assembly Building, which
is large enough to hold four Empire State Buildings.

ineering
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The Vehicle Assembly Building roof’s steel structure was corroded, After MATCOR installed a cathodic protection system on NASAs
causing falling debris inside the building. 215,000 square foot crumbling Vehicle Assembly Building roof, the
concrete deterioration stopped.

Pre and Post-Installation Eng

www.matcor.com




CASE STUDIES

MATCOR teamed with Spanish
engineers and Chilean corrosion
protection installers for this
multinational project.

The cathodic protection project using MATCOR's conductive coating
system (CPBD™-III) covered 125,000 square feet of concrete and
approximately 900 balconies at Miami’s South Beach landmark
residence, Roney Palace. The MATCOR system has a life expectancy
of 25 years, compared with the alternative measure of extensive
excavation and sealing which only has a life expectancy of 5-6 years.

The most utilized cathodic protection system for concrete is the
MATCOR CPBD™.-IIl Conductive Coating System for atmospheric
concrete. A small diameter platinum wire anode is embedded in a
conductive coating applied to the concrete surface and then covered
with a cosmetic coating. The anode system is connected through
cabling to a low voltage power unit or controller.

ICCP POWER PLANT, IQUIQUE, CHILE

MATCOR worked with the power plant's engineers to provide
several types of cathodic protection systems for this plant in Chile.
Concrete slabs, tank foundations, and plant piping were protected
with MATCOR's Mixed Metal Oxide Mesh Anode System, ribbon
anodes, and more. The corrosion at this site was not related to

its proximity to the sea but to chloride contamination of the sand
originally used in the building’s concrete.

MATCOR Mesh Anode Systems were part of a comprehensive
corrosion protection plan for the ICCP Power Plant.

Once energized

by MATCOR, the
cathodic protection
is effective and the
corrosion process is
stopped.

FOR MORE INFORMATION:

ONLINE

To see an informational video about MATCOR's cathodic protection systems
for steel-in-concrete, company qualifications, representative projects, and the
economics of MATCOR cathodic protection visit www.stopconcretecorrosion.com.

PERSON TO PERSON

To speak with a MATCOR expert, call 800.523.6692 or email matcorsales@matcor.com.

www.matcor.com
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Established in 1975, MATCOR is one of the most experienced providers of corrosion technology.
We provide comprehensive design engineering services and total cathodic protection solutions worldwide.
We offer a full array of materials, installation, testing, maintenance and total project management.

Call 800.523.6692 to put the benefits of total corrosion protection to work for you.

HEADQUARTERS

301 Airport Boulevard, Doylestown, PA 18902
800.523.6692 or 215.348.2974 « f 215.348.2699
www.matcor.com e matcorsales@matcor.com

925.682.8780 o f 925.682.8766

281.558.2600 « f 281.558.2608



