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geiecﬁng pipe materials best
suited for service as a storm
sewer, culvert, sanitary sewer, or
small bridge replacement is of pri-
mary imporiance to the design en-
gineer. Selection is based on
hydraulic efficiency, structural in-
tegrity, durability and cost. Most
engineers are well acquainted with
hydraulic and structural design cri-
teria, but the effect of product dura-
bility on the total cost may not be
clearly understood. On many pro-
jects when alternate materials are
bid, selection is too often based on
first cost. However, the alternate
with the iowest first cost may not be
the most economical selection for
the design life of the project The
most economical alternate must be
defermined through a least cost
analysis. '

C.P. Informationt No. 11 reviews
the significance of various physical
and chemical factors which may be
aggressive to concrete pipe; the
significance of pertinent service
factors and concrete pipe proper-
ties; and durability design and the
performance of concrete pipe.
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Introduction

A least cost analysis is an effec-
tive method of evaluating two alter-
hate materials with different service
lives for economic equivalence. The
factors which affect the analysis are
project design life, material life, first
cost, interest rate, inflation rate, re-
placement costs, and residual value.

First cost of a pipe material is
important to the engineer and
owner, but does not reveal the en-
tire cost of the pipeline. [i the ser-
vice life of an alternate material is
less than the project design life,
future replacement costs must be
considered. Least cost analyses
over the project design life indicate
which material will be the most eco-
nomical. The material service life
is a key factor in any least cost
analysis and delermining an ex-
pected service life for different ma-
terials in different localities can be
an exceedingly difficult fask. As an
aid to designers, this Buried Fact
discusses the results of a literature
search and presents a bibliography
on pipe material durability.

Material Service Life

Major specifying agencies, such
as the Federal Highway Adminis-
tration, Corps of Engineers, Sail
Conservation Service, and most
state depariments of transpprtation
have published reports on field and

Pipe Material Durability

laboratory investigations to deter-
mine the durability of pipe materials
and establish methods for predict-
ing service life.

A literature search in 1983 indi-
cated 28 states and numerous re-
searchers had perfarmed culvert
surveys and investigated the dura-
bility of pipeline materials since
1925, resulting in 131 reports. For
this publication, the literature
search was updated in 1991 to a
total of 153 reports.

Since the durability of concrete
pipe has been so evident, and re-
search money is normally spent
only on problems, 58 percent of the
reports are concerned primarily
with the deterioration and short ser-
vice life of corrugated metal pipe;
26 percent of the reports cover mul-
tiple pipe materials; & percent ofthe
reports deal with only concrete; and
9 percent are on other materials or
general subjects. The complete
bibliography is presented at the
end of this publication.

Comprehensive Reports

It was the mid-60's before some
states hegan developing com-
prehensive surveys, and gathered
data on all pipe materials, not just
those exhibiting problems. The
nine most comprehensive reports
and major conclusions are briefly
discussed in the following para-
graphs.




