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Foreword

This report was developed and published with the technical help and financial support of
the members of the PPI (Plastics Pipe Institute, Inc). The members have shown their
interest in quality products by assisting independent standards-making and user
organizations in the development of standards, and also by developing reports on an
industry-wide basis to help engineers, code officials, specifying groups, and users.

The purpose of this technical note is to provide general information on resistance to ring
bending for buried, gravity flow pipes.

This report has been prepared by PPI as a service of the industry. The information in this
report is offered in good faith and believed to be accurate at the time of its preparation, but
is offered without any warranty, expressed or implied, including WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Any reference to
or testing of a particular proprietary product should not be construed as an endorsement by
PPI, which does not endorse the proprietary products or processes of any manufacturer.
The information in this report is offered for consideration by industry members in fulfilling
their own compliance responsibilities. PPl assumes no responsibility for compliance with
applicable laws and regulations.

PPI intends to revise this report from time to time, in response to comments and
suggestions from users of the report. Please send suggestions of improvements to the
address below. Information on other publications can be obtained by contacting PPI
directly or visiting the web site.

The Plastics Pipe Institute
469-499-1044
http://www.plasticpipe.org
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PIPE STIFFNESS CHARACTERISTICS FOR BURIED GRAVITY FLOW PIPES

Various measures have been used to characterize a pipe’s resistance to ring (hoop)
deflection. In the U.S., these measures include:

e Flexibility Factor (FF) as defined in AASHTO Bridge Design Specification Section
18,

e Pipe Stiffness (PS) as defined in ASTM D2412, and

e Ring Stiffness Constant (RSC) as defined in ASTM F894.

These measures characterize the pipe's resistance to ring deflection when subjected to a
short-term parallel plate load. The purpose of PPI Technical Note-19 is to advise on the
applicability of these measures for comparing and classifying plastic pipes.

The first commonly used measure for pipe deflection resistance was “pipe stiffness” (PS).
Designers found it easy to assign a minimum PS value in their specifications for plastic
pipes. However, for larger diameter pipes, the validity of PS as a product specification
requirement has been questioned because:

(1) It was discovered that given the same handling and installation forces
larger diameter pipes require much lower “pipe stiffness” for proper
installation than do smaller diameter pipes.

(2) It was found that there was a trade-off between pipe material strain
capacity and “pipe stiffness”. Pipes made from strain-limited plastics such as
glass-reinforced thermoset resin required greater stiffness to resist localized
deflections than that required for pipes made from thermoplastic materials
having high strain capacity.
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