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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 report is to provide important information available to PPI
on design factors and design coefficients recommended for thermoplastic pressure
piping applications. These recommendations are based on discussions with several
internationally recognized technical experts in the plastic pipe industry. More detailed
information on its purpose and use is provided in the document itself.

This report has been prepared by PPl 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 do 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. PPI
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
Toll Free: (888) 314-6774
http://www.plasticpipe.org

October 2002
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Recommended Design Factors and Design Coefficients for
Thermoplastic Pressure Pipe

1.0 GENERAL INTRODUCTION

This Technical Report provides a summary of industry recommended design factors
(DF) used with the Hydrostatic Design Basis (HDB) determined in accordance with
ASTM D 2837, and recommended design coefficients (C) used with the Minimum
Required Strength (MRS) determined in accordance with ISO 9080 and ISO 12162. To
avoid confusion, we are using the standard definitions and terms in this report that are
recognized internationally in ASTM and ISO documents.

These design factors and design coefficients differ because of the conventions by which
HDB and MRS are determined. Therefore, one should not use a design factor (DF) with
MRS or a design coefficient (C) with HDB.

Other PPI Technical Reports that are concerned with pressure applications of
thermoplastic pipe material are PPl TR-4, "PPI Listing of HDB, SDB, PDB and MRS
Ratings for Thermoplastic Piping Materials or Pipe®, and PPl TR-3, “Policies and
Procedures for Developing HDB, PDB, SDB and MRS Ratings for Thermoplastic Piping
Materials or Pipe".

These recommended design factors and design coefficients have been developed on
the basis of several years of international field experience, engineering tests,
investigations, and safety considerations. Experience to date indicates that they are
conservative within the limits for which they are recommended. However, no guarantee
or warranty can be assumed regarding their application and use. Under some
conditions, such as cyclic pressure applications or applications where the
consequences of failure are heightened, a more conservative (i.e., smaller DF or larger
C) should be applied.

2.0 STANDARD TERMINOLOGY

2.1 HDB Method

Long-Term Hydrostatic Strength (LTHS) - the hoop stress that when applied
continuously, will cause failure of the pipe at 100,000 hours (11.43 years). This is the
intercept of the stress regression line with the 100,000-h coordinate as defined in ASTM
D 2837. Note —The typical condition uses water as the pressurizing fluid at 23°C (73°F).

Hydrostatic Design Basis (HDB) — one of a series of established stress values
specified in Test Method D 2837 “Standard Test Method for Obtaining Hydrostatic
Design Basis for Thermoplastic Pipe Materials” for a plastic compound obtained by
categorizing the LTHS determined in accordance with Test Method D 2837. HDB refers
to the categorized LTHS in the circumferential, or hoop direction, for a given set of end
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use conditions. Established HDB's are listed in PPl TR-4.

Design Factor (DF) - a number less than 1.00 that takes into consideration the
variables and degree of safety involved in a properly installed thermoplastic pressure
piping installation. For purposes of this document, a service design factor
recommended for use with an HDB category is designated DFs.

Hydrostatic Design Stress (HDS) - the estimated maximum tensile stress (psi) in the
wall of the pipe in the circumferential orientation due to internal hydrostatic pressure that
can be continuously applied with a high degree of certainty that failure of the pipe will
not occur.

HDS = HDB X DF

HDB Pressure Rating (PRups) - the estimated maximum pressure (psig) that the
medium in the pipe can exert continuously with a high degree of certainty that failure of
the pipe will not occur.

PRups =2 (HDB) (DF) =2 (HDS)
DR-1 DR -1

2.2 MRS Method

Lower Predictive Limit (LPL) — a pipe material's 97.5% lower confidence level of the
extrapolated value (typically at 20°C and 50 years) obtained in accordance with ISO
9080 “Determination of the long-term hydrostatic strength of thermoplastics materials in
pipe form by extrapolation”.

Minimum Required Strength (MRS) - the categorized lower predictive limit (LPL) of
the ISO 9080 long-term strength at 20°C and 50 years as defined in ISO 12162,
“Thermoplastic materials for pipes and fittings for pressure applications — Classification
and designation — Overall service (design) coefficient.

Design Coefficient (C) - a number greater than 1.00 that takes into consideration the
variables and degree of safety involved in a properly installed thermoplastic pressure
piping installation. For purposes of this document, a service design coefficient
recommended for use with an MRS category is designated Cs.

Hydrostatic Design Stress (_ups) — the estimated maximum tensile stress (psi) in the
wall of the pipe in the circumferential orientation due to internal hydrostatic pressure that
can be continuously applied with a high degree of certainty that failure of the pipe will
not occur.
_nos = MRS
C
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