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FLEXIBLE PIPE VS.
RIGID PIPE (GENERAL)

Generally, rigid pipes have the
following characteristics:

made in discrete lengths

use gaskets in joints to form

a water-tight seal

often produced from

composite materials

minor trench deflections are

accommodated by joint deflections

Rigid pipe design assumptions include:
a sufficiently stable trench bottom
to keep the pipe aligned
bedding and primary backfill help
distribute the load and minimize
stress concentrations
inherent pipe strength will primarily
support imposed loads
the gasket will be held to the
desired compression by the geometry
of the bell
the pipe’s structural integrity is
constant over time

Some common flexible pipe
characteristics are:
pipe-soil performance depends on
the embedment quality determined
and specified during design
made from a single homogenous
material

Flexible pipe design assumptions
include:
structural integrity of the “pipe”
and of the “soil embedment” system
is constant over time
bedding and bacldill are critical to
the load carrying system

RIGID PIPES

“Rigid pipes” are sufficiently strong (both within the pipe wall and joints) to
withstand most anticipated live and dead loads. A pipe’s ability to resist imposed
loads is improved by “better” embedment conditions. '

FLEXIBLE PIPES

“Flexible pipes” rely upon their deformation of the pipe from imposed loads
to mobilize the support of embedment materials on both sides of the pipe.
Their primary structural function is distributing the imposed vertical loads to
the surrounding soil. Some standards' define a flexible pipe as one that can
deflect more than 2% without cracking.

Only a small portion of imposed loads are actually carried by the flexible pipe
itself. Instead, load is transferred to the surrounding bedding material. A pipe
system’s load carrying capacity increases significantly with an increase in the
stiffness of embedment materials. Consequently, embedment is often composed
of a well-graded, angular, granular material that is well compacted.

Flexible pipes have few common characteristics. They may be manufactured in
discrete lengths or welded together on site (infinite length). And gasketed joints
may or may not be present.

EVALUATING PIPE PERFORMANCE

If all design factors are well understood, a suitable piping system can be created
using either “rigid” or “flexible” pipe design methodology. Both methods are
supported by academic review and industry standards (ASTM, AWWA, CSA, etc.)
for pipe testing, qualification, and installation. However, design factors and
assumptions are often not well known, incorrect, or they may change over time.

A piping system’s performance under load or embedment conditions that vary from
the design assumptions is a good way of evaluating rigid versus flexible pipe.

Let’s examine a few scenarios:
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