TRENCHCOAT®
Film Can Triple the

Service Life of

Galvanized CSP

Over the past 20 years,
The Dow Chemical
Company has conducted
extensive performance
testing on
TRENCHCOAT™
heavy-gauge protective
film'. Results from both
the laboratory and the
feld show that
TRENCHCOAT film
can dramatically improve
the corrosion resistance of
galvanized corrugated
steel pipe (CSP) and even
triple its service life.

" References to TRENCHCOAT

heavy-gauge profective film throughout

this text are inclusive of profective film from

Dow manufactured prior fo the adoption
of the trademark TRENCHCOAT.

*Trademark of The Dow Chemical Company.

Studies project coating
life expectancy.

In general, a polymeric coating
used with galvanized CSP will
provide some protection as long
as it maintains adhesion to the
substrate. Most coatings fail due
fo one or a combination of the
following mechanisms:

® Material degradation from
environmental stresses.

® Abrasion of the coating

caused by existing bed loads.

® Undercutiing of the coating,
causing delamination.

Given these criteria, studies
can be used fo project the life
expecfancy of a coating. Dow
has conducted such studies in
the laboratory and at field instal-
lations around the country.

Testing ranged from bench-
fop laboratory tests such as film
adhesion o metal substrates, salt
fog testing and freezethaw fest-
ing, fo more elaborate studies
including field inspections of
polymercoated CSP and micro-
scopic and microspeciroscopic
analysis.
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Lab analysis shows coat-
ing in good condition.
One laboratory study used
microscopic and infrared
microspeciroscopic analysis of
CSP samples coated with
TRENCHCOAT film after they
had been in service for up to
15 vears. The samples, gath-
ered from various locations in
the U.S., were examined for
cracks with an optical micro-
scope. None of the micrographs
showed evidence of chemical
degradation or cracking,
although some of the samples
did show evidence of physical
abrasion fo the exposed sur-
face. In all samples, the bulk of
the TRENCHCOAT profective
film coating (effluent side] was in
good physical condition.
Infrared microspectroscopy
was used fo defermine the
amount of degradation occur-
ring in the TRENCHCOAT pro-
tective film over fime. On
page 2, Figure 1 shows results
of spectroscopic mapping of a
sample faken from a 12-yearold,



polymer coated CSP installo-
fion in the Upper Peninsula of
Michigan. The horizontal axis of
the graph shows the depth of the
region being analyzed from the
exposed coafing surface. The
verfical axis shows the acid con-
fent of the film coafing at each
depth info the coating.

The noted step change at
the layer interface area is due
fo a change in layer formulation.
The film layer that lies against
the metal substrate is virgin poly-
mer, while the layer exposed
fo the environment is formu-
lated with carbon black,
resulting in a lower overall
percent acid.

Data in Figure 1 can also be
inferpreted using Figure 2, where
the horizontal axis is again the
depth of the region being ana-
lyzed from the exposed coating
surface, and the verfical axis
shows the percentage of degra-
dation of the polymer.

This sample specimen was
very representative of the sam-
ples analyzed in the study, with
very litlle degradation over its
12 vears of service. Given the
lack of degradation of the
TRENCHCOAT protective film,
and employing a linear relation-
ship based on lossoFpolymer
fo yearsofservice, this corru-
gated steel pipe coated with
TRENCHCOAT film could per-
form, in theory, in excess of

100 vears.

Figure 1 - Coating Composition vs. Depth of 10 mil Film'
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"The reduction of acid content (percent) of the film can be directly related to

degradation of the film coating.

Figure 2 - Coating Degradation vs. Depth of 10 mil Film
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Field installations
document long life
of CSP coated with
TRENCHCOAT film.
Dow has completed extensive
field inspections documenting the
performance of more than
40 insfallations that use
TRENCHCOAT film in areas
all across the U.S.

Figure 3, page 3, depicts a
popular method for predicting

the years to perforation of plain
galvanized pipe in a given envi
ronment. For instance, a galvor
nized corrugated sfeel culvert in
an environment with a pH of 7.3
or more, at a minimum resisfivity
of 100 ohm/cm, can be
expected to perforate in about
eight years.

Data points representing
installations of CSP coated with

TRENCHCOAT film, however,




tell a different sfory. Under the
same conditions that would lead
fo eight year perforation of plain
steel, one insfallation of CSP
coated with TRENCHCOAT film
shows excellent performance
after nine years (A). And two
additional installations show
good and excellent performance
after almost 20 years of service
(B,C). Based on the condition of
the film coating at these insfallo-
tions, the TRENCHCOAT film

should continue to provide pro-

The data point at the far left
of the graph (D) also makes
a sfrong case for the use of
TRENCHCOAT film. In an envi-
ronment where a plain galva-
nized culvert could perforate
after only four years, the culvert
coated with TRENCHCOAT film
shows only moderate rusting
after almost 15 years of service!
That's more than three times the
life of galvanized CSP — and the
film is still providing protection.

There are many more docu-

film that have shown good to
excellent performance having
12-20 vyears of service life. Each
installation needs to be evalu-
ated based on specific environ-

mental conditions.

For long culvert life, use
TRENCHCOAT film.
TRENCHCOAT film is the best
choice for longterm culvert pro-
tection. More than 20 vyears of
laboratory and field studies

fection for many years beyond mented installations of CSP prove it.
the service life of uncoated steel.  coated with TRENCHCOAT
Figure 3 - Average Invert Life Estimates for Plain Galvanized CSP Culverts
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Product Stewardship Customer Notice

The Dow Chemical Company has a Dow strongly encourages ifs customers to
fundamental concern for all who make, review both their manufocturing processes
distribute, and use ifs products, and for the  and their applications of Dow products from
environment in which we live. This concern the standpoint of human health and environ-
is the basis for our Product Stewardship mental quality to help ensure that Dow prod-
philosophy by which we assess the health ucts are not used in ways for which they are
and environmental information on our prod- ot infended or tested. Dow personnel are
ucts and take appropriate steps to protect prepared fo assist custfomers in dealing with
employee and public health, and our envi-  ecological and product considerations. Dow

ronment. Our Product Stewardship program  product literature, including MSD sheets,
rests with each and every individual involved  should be consulied prior o use of Dow
with Dow products — from inifial concepts products. Your Fabricated Products represen-
and research, fo the manufacture, use, sale,  tafive can arrange the proper confacts, or
and disposal of each product. write to the Fabricated Products Department.

Visit us on the WEB at
www.integralfilms.com

TRENCHCOAT Film, The Best Choice For Long-Term Culvert Protection

NOTICE: No freedom from any patent owned by Dow or others is to be inferred. Because use conditions and applicable laws may differ from one
location to another and may change with time, Customer is responsible for determining whether products and the information in this document are
appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with applicable laws and other
government enactments. Dow assumes no obligation or liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.

Published August 2002
The Dow Chemical Company © 200 Larkin Center ® Midland MI 48674

Dow Customer Information Group
From North America: Tel: 1-800-441-4369 Or 1-989-832-1426 Fax: 1-989-832-1465
From Europe: Tel: +800 3 694 6367' Or +32 3 450 2240 Fax: +32 3 459 2715
From ltaly: 800 783 825
From South Africa: 0800 99 5078

"International toll free (prefix 00) from Austria, Belgium, Denmark, France, Germany, Hungary, Ireland, The Netherlands, Norway, Portugal, Spain, Sweden, Switzerland,

the United Kingdom, and Finland (use prefix +990).
a *®

Living.
Improved daily.
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