STRUCTURAL DESIGN
CONSIDERATIONS

Liberal policies for corrugated
steel pipe are sometimes promot-
ed which are notequaltothe gen-
erally more stringent requirements
for congrete pipe. When the vari-
ous design methods and criteria
developed for the different ma-
terials available for sewers and
culverts are considered, policy
decision procedures can become
exceedingly complex.

Satisfactory design methods
must be based on theories, model
and full-scale testing, and, most
importantly, experience. Appro-
priate criteria involves relating
requirements for usage and per-
formance with experience. Pipe
policies generally have certain
political and economic overtones,
but they shouid also be based on
experience.

The proper design of sewers
and culverts requires considera-
tion of the different, but interre-
lated, fields of hydrology, hydrau-
lics, structural behavior, durability
and economics, and construction
procedures. Knowledge of the
performance of a pipe material in
each ofthese fields is essential for
complete evaluation and compari-
son. This Buried Faci reviews the
structurat behavior of flexible cor-
rugated steel pipe and the devel-
opment of design criteriaand pro-
cedures.

Sewers and culverts must have
adequate structural strength to
withstand external loading from
construction equipment, earth
backfill and traffic, and must main-
tain structural integrity for the de-
signservice life. Theload carrying
capability of any pipe is depen-
dent upon the inherent structural
strength of the pipe and the sup-
port provided by the surrounding
soil.

Concrete pipe can be designed
with the strength necessary to
carry practically any load, and de-
signs are based on proven and uni-
versally accepted principles of
engineering mechanics. Concrete
pipe can be tested, and its struc-
tural strength proven before pur-
chase and installation.

Corrugated steel pipe is a thin,
flexible structure. It has virtually
no inherent strength to resist ex-
ternal loads and handling stresses.
Its supporting strength depends
on more stringent and difficult re-

guirements for foundation prepa-
ration, bedding preparation, pipe
handling and placement, backfill
material and fill procedures. Val-
ues for all of these requirements
must be assumed during the de-
sign phase, andstructural distress
or failure may result when a design
value is not achieved during in-
stallation. Because of flexibility
and lack of inherent structural
strength, corrugated steel pipe
failures occur as aresult of deflec-
tion, buckling of the pipe wall,
splitting of the pipe wall seams,
damage during installation, and
otherinstallation problems includ-
ing flotation due to light weight.
This light weight and lack of inher-
ent structural strength are directly
related to the very thin wall thick-
ness of corrugated steel pipe.
For most pipe sizes, more steel
is used in reinforced concrete
pipe than is used for corrugated
steel pipe. Forexample, as shown
in Table 1, a60-inch diameter rein-

Table 1. Comparison—Concrete Pipe vs. CSP.
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NOTES: 1. Concrete pipe—Wall B, Ohio DOT Design Tables

2. C8P—3 x 1 corrugations
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