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Two basic types of cathodic protection
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Ted Huck, MATCOR Inc., USA, explores cathodic
protection options for terminal marine structures
including docks, jetties, piers, seawalls and pilings.
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be a concern. In some cases, steep concrete sloped
channels might preclude the use of anodes positioned on
the sea floor as they may not remain in place.

Another concern that applies to extreme cold-water
applications is freezing. In these applications, ice floes can
cause severe damage to anodes and cabling systems alike.

New construction vs retrofit application
Another factor that the designer must consider is whether
this is a new installation or a retrofit application. For new
installations, site access issues may be quite different than
for an existing structure requiring a cathodic protection
system replacement. For new installations, the option to
have anodes or anode fixtures installed on structures prior
to their installation can have a tremendous impact on the
overall installation costs — something that may not be an
option when addressing an existing structure.

Case study

Along the Houston Ship Channel, Texas, US, there is a large
concentration of terminals and petrochemical facilities, and
almost all of them have some form of marine

loading/unloading facility. On a recently completed project,

Figure 1. Vertical drill rig used to install deep anode
systems in a vertically drilled hole, typically to depths
of 50 — 150+ m.

Figure 2. Sled Anode Assembly being installed in the
channel using a barge mounted crane to protect the
combi-wall in the foreground.
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a terminal facility had an old sheet pile wall that was
approaching the end of its useful life and was scheduled for
a replacement system to be installed in the same location.
The project consisted of installing cathodic protection for a
new 275 ft-long combi-wall that was being installed directly
in front of an existing sheet pile wall. The new combi-wall
utilised 60 in. dia. steel pipe pilings connected with
conventional Z pilings driven to a depth of 100 ft. In
addition to the new wall, new dolphins were being installed
in the channel for mooring and turning purposes.

The system designer had multiple structures to consider
and elected to use a range of cathodic protection solutions.
For the isolated dolphins located in the channel,
conventional galvanic anodes were installed with the
dolphins. These small, isolated structures were ideal for
direct connected zinc galvanic anodes and eliminated any
requirements for extensive cabling in the channel. Given the
brackish nature of the Houston Ship Channel, zinc anodes
were the preferred anode system for this application.

The water side of the new combi-wall was designed to
be protected using two sled-type anodes located in the
channel with cabling routed back to shore. Sled anodes are
typically used to protect large surface areas utilising
relatively high output anodes — commonly titanium coated
MMO type anodes, given their long life and high efficiency.
The sled anodes are built with concrete ends to secure the
sled in place on the channel floor. The sleds manufactured
for this application were a little over 5000 |bs each. One of
the advantages of a sled anode is the ease of installation.
The anodes are lowered in place using a crane, and the
cabling is routed back to shore with weights to hold the
cabling in place. The entire installation takes only a few
hours per anode assembly.

The space between the existing sheet pile wall and the
new combi-wall was filled with soil, and individual
titanium-coated MMO tubular anodes were installed every
10 ft to protect both the interior surface of the new wall
and the exterior surface of the existing wall. MMO tubular
anodes are available in a range of sizes, and for this
application the tubes selected were standard 1in. dia. x Tm
long tubes. In addition to installing the tube anodes, soil
access tubes were provided to assure future access for
testing.

The interior surface of the existing wall had previously
been protected by a deep anode installation, and the
project included replacing in kind that system which was
nearing the end of its useful life. Deep anode systems are
commonly used in facilities where surface real estate is at a
premium. A vertical hole, typically 8 —10 in. dia., is drilled to
a depth sufficient to have the anodes be considered remote
from the target structure — usually 200 — 300 ft in depth.
Anodes are installed in the bottom of the hole and the hole
is filled with a conductive carbon backfill to improve the
anode performance. The top of the hole is filled with gravel,
sand or bentonite to complete the installation.

For this example, project to protect this new sheet pile
wall, a combination of anode types, installation
methodologies, and anode configurations were employed
to provide what the designer hoped would be an optimal
installation. X



