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FOREWORD

The need for a national code for pressure piping became increasingly evident from 1915 to
1925. To meet this need, the American Engineering Standards Committee (later changed to the
American Standards Association [ASA]) initiated Project B31 in March 1926 at the request of The
American Society of Mechanical Engineers (ASME), and with that society as sole sponsor. After
several years’ work by Sectional Committee B31 and its subcommittees, a first edition was
published in 1935 as an American Tentative Standard Code for Pressure Piping.

A revision of the original tentative standard was begun in 1937. Several more years’ effort was
given to securing uniformity between sections and to eliminating divergent requirements and
discrepancies, as well as to keeping the code abreast of current developments in welding technique,
stress computations, and references to new dimensional and material standards. During this
period, a new section was added on refrigeration piping, prepared in cooperation with The
American Society of Refrigeration Engineers (ASRE) and complementing the American Standard
Code for Mechanical Refrigeration. This work culminated in the 1942 American Standard Code
for Pressure Piping.

Supplements 1 and 2 of the 1942 code, which appeared in 1944 and 1947, respectively, introduced
new dimensional and material standards, a new formula for pipe wall thickness, and more
comprehensive requirements for instrument and control piping. Shortly after the 1942 code was
issued, procedures were established for handling inquiries that require explanation or interpreta-
tion of code requirements, and for publishing such inquiries and answers in Mechanical Engineering
for the information of all concerned.

Continuing increases in the severity of service conditions, with concurrent developments of
new materials and designs equal to meeting these higher requirements, had pointed to the need
by 1948 for more extensive changes in the code than could be provided by supplements alone.
The decision was reached by ASA and the sponsor to reorganize the Sectional Committee and
its several subcommittees, and to invite the various interested bodies to reaffirm their representa-
tives or to designate new ones. Following its reorganization, Sectional Committee B31 made an
intensive review of the 1942 code, and a revised code was approved and published in February 1951
with the designation ASA B31.1-1951, which included

(a) a general revision and extension of requirements to agree with practices current at the time
(b) revision of references to existing dimensional standards and material specifications, and

the addition of references to new ones
(c) clarification of ambiguous or conflicting requirements
Supplement No. 1 to B31.1 was approved and published in 1953 as ASA B31.1a-1953. This

Supplement and other approved revisions were included in a new edition of B31.1 published in
1955 with the designation ASA B31.1-1955.

A review by B31 Executive and Sectional Committees in 1955 resulted in a decision to develop
and publish industry sections as separate code documents of the American Standard B31 Code
for Pressure Piping. ASA B31.4-1959 was the first separate code document for Oil Transportation
Piping Systems and superseded that part of Section 3 of the B31.1-1955 code covering Oil
Transportation Piping Systems. In 1966, B31.4 was revised to expand coverage on welding,
inspection, and testing, and to add new chapters covering construction requirements and opera-
tion and maintenance procedures affecting the safety of the piping systems. This revision was
published with the designation USAS B31.4-1966, Liquid Petroleum Transportation Piping
Systems, since ASA was reconstituted as the United States of America Standards Institute (USASI)
in 1966.

USASI changed its name, effective October 6, 1969, to the American National Standards Institute,
Inc. (ANSI), and USAS B31.4-1966 was redesignated as ANSI B31.4-1966. The B31 Sectional
Committee was redesignated as American National Standards Committee B31 Code for Pressure
Piping, and, because of the wide field involved, more than 40 different engineering societies,
government bureaus, trade associations, institutes, and the like had one or more representatives

vi
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on Standards Committee B31, plus a few ‘‘Individual Members’’ to represent general interests.
Code activities were subdivided according to the scope of the several sections, and general
direction of Code activities rested with Standards Committee B31 officers and an Executive
Committee whose membership consisted principally of Standards Committee officers and
chairmen of the Section and Technical Specialists Committees.

The ANSI B31.4-1966 Code was revised and published in 1971 with the designation
ANSI B31.4-1971.

The ANSI B31.4-1971 Code was revised and published in 1974 with the designation
ANSI B31.4-1974.

In December 1978, American National Standards Committee B31 was converted to an
ASME Committee with procedures accredited by ANSI. The 1979 revision was approved by ASME
and subsequently by ANSI on November 1, 1979, with the designation ANSI/ASME B31.4-1979.

Following publication of the 1979 Edition, the B31.4 Section Committee began work on
expanding the scope of the Code to cover requirements for the transportation of liquid alcohols.
References to existing dimensional standards and material specifications were revised, and new
references were added. Other clarifying and editorial revisions were made in order to improve
the text. These revisions led to the publication of two addenda to B31.4. Addenda ‘‘b’’ to B31.4
was approved and published in 1981 as ANSI/ASME B31.4b-1981. Addenda ‘‘c’’ to B31.4 was
approved and published in 1986 as ANSI/ASME B31.4c-1986.

The 1986 Edition of B31.4 was an inclusion of the two previously published addenda into the
1979 Edition.

Following publication of the 1986 Edition, clarifying and editorial revisions were made to
improve the text. Additionally, references to existing standards and material specifications were
revised, and new references were added. These revisions led to the publication of an addenda
to B31.4 that was approved and published in 1987 as ASME/ANSI B31.4a-1987.

The 1989 Edition of B31.4 was an inclusion of the previously published addenda into the 1986
Edition.

Following publication of the 1989 Edition, clarifying revisions were made to improve the
text. Additionally, references to existing standards and material specifications were revised and
updated. These revisions led to the publication of an addenda to B31.4 that was approved and
published in 1991 as ASME B31.4a-1991.

The 1992 Edition of B31.4 was an inclusion of the previously published addenda into the
1989 Edition and a revision to valve maintenance. The 1992 Edition was approved by ANSI on
December 15, 1992, and designated as ASME B31.4-1992 Edition.

The 1998 Edition of B31.4 was an inclusion of the previously published addenda into the 1992
Edition. Also included in this Edition were other revisions and the addition of Chapter IX,
Offshore Liquid Pipeline Systems. The 1998 Edition was approved by ANSI on November 11,
1998, and designated as ASME B31.4-1998 Edition.

The 2002 Edition of B31.4 was an inclusion of the previously published addenda into the 1998
Edition along with revisions to the maintenance section and updated references. The 2002 Edition
was approved by ANSI on August 5, 2002, and designated as ASME B31.4-2002.

The 2006 Edition of B31.4 contained a new repair section, along with revisions to the definitions
section, expansion of material standards Table 423.1 and dimensional standards Table 426.1, and
updated references. The 2006 Edition was approved by ANSI on January 5, 2006, and designated
as ASME B31.4-2006.

The 2009 Edition of B31.4 contained major revisions to the definitions section; Chapter II,
Design; and Chapter VIII, Corrosion Control. The materials standards Table 423.1 and references
have been revised and updated. The 2009 Edition was approved by ANSI on September 14, 2009,
and designated as ASME B31.4-2009.

The 2012 Edition of B31.4 contains a revised scope and a new chapter to incorporate the
requirements from B31.11, Slurry Transportation Piping Systems. There is also a new chapter for
CO2 piping, extracting all of the previous CO2 information into a stand-alone chapter. The
definitions section has also been revised with new entries. The 2012 Edition was approved by
ANSI on September 14, 2012, and designated as ASME B31.4-2012.
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INTRODUCTION

The ASME B31 Code for Pressure Piping consists of a number of individually published
Sections, each an American National Standard. Rules for each Section reflect the kinds of piping
installations considered during its development as follows:

B31.1 Power Piping: piping typically found in electric power generating stations, industrial
and institutional plants, geothermal heating systems, and central and district heating
and cooling systems.

B31.3 Process Piping: piping typically found in petroleum refineries; chemical, pharmaceuti-
cal, textile, paper, semiconductor, and cryogenic plants; and related processing plants
and terminals.

B31.4 Pipeline Transportation Systems for Liquids and Slurries: piping transporting prod-
ucts that are predominately liquid between facilities, plants, and terminals, and
within terminals, pumping, regulating, and metering stations.

B31.5 Refrigeration Piping and Heat Transfer Components: piping for refrigerants and sec-
ondary coolants.

B31.8 Gas Transmission and Distribution Piping Systems: piping transporting products that
are predominately gas between sources and terminals, including compressor, regulat-
ing, and metering stations, and gas gathering piplines.

B31.9 Building Services Piping: piping typically found in industrial, institutional, commer-
cial, and public buildings, and in multi-unit residences, that does not require the
range of sizes, pressures, and temperatures covered in B31.1.

B31.111 Slurry Transportation Piping Systems: piping transporting aqueous slurries between
facilities, plants, and terminals, and within terminals and pumping and regulating
stations.

B31.12 Hydrogen Piping and Pipelines: piping in gaseous and liquid hydrogen service and
pipelines in gaseous hydrogen service

This is the B31.4, Pipeline Transportation Systems for Liquids and Slurries Code Section.
Hereafter, in this Introduction and in the text of this Code Section B31.4, where the word “Code”
is used without specific identification, it means this Code Section.

It is the user’s responsibility to select the Code Section, that most nearly applies to a proposed
piping installation. Factors to be considered include limitations of the Code Section, jurisdictional
requirements, and the applicability of other codes and standards. All applicable requirements of
the selected Code Section shall be met. For some installations, more than one Code Section may
apply to different parts of the installation. Certain piping within a facility may be subject to other
national or industry codes and standards. The user is also responsible for imposing requirements
supplementary to those of the Code if necessary to ensure safe piping for the proposed installation.

The Code sets forth engineering requirements deemed necessary for safe design and construc-
tion of pressure piping. While safety is the basic consideration, this factor alone will not necessarily
govern the final specifications for any piping system. The designer is cautioned that the Code
is not a design handbook; it does not do away with the need for the designer or for competent
engineering judgment.

To the greatest possible extent, Code requirements for design are stated in terms of basic design
principles and formulas. These are supplemented as necessary with specific requirements to
ensure uniform application of principles and to guide selection and application of piping elements.
The Code prohibits designs and practices known to be unsafe and contains warnings where
caution, but not prohibition, is warranted.

1 Incorporated into B31.4-2012.
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This Code Section includes
(a) references to acceptable material specifications and component standards, including dimen-

sional requirements and pressure-temperature ratings
(b) requirements for design of components and assemblies, including pipe supports
(c) requirements and data for evaluation and limitation of stresses, reactions, and movements

associated with pressure, temperature changes, and other forces
(d) guidance and limitations on the selection and application of materials, components, and

joining methods
(e) requirements for the fabrication, assembly, and erection of piping
(f) requirements for examination, inspection, and testing of piping
(g) procedures for operation and maintenance that are essential to public safety
(h) provisions for protecting pipelines from external corrosion and internal corrosion/erosion
It is intended that this Edition of Code Section B31.4 not be retroactive. Unless agreement is

specifically made between contracting parties to use another issue, or the regulatory body having
jurisdiction imposes the use of another issue, the latest Edition issued at least 6 months prior to
the original contract date for the first phase of activity covering a piping system or systems shall
be the governing document for all design, materials, fabrication, erection, examination, and testing
for the piping until the completion of the work and initial operation.

Users of this Code are cautioned against making use of Code revisions without assurance that
they are acceptable to the proper authorities in the jurisdiction where the piping is to be installed.

Code users will note that paragraphs in the Code are not necessarily numbered consecutively.
Such discontinuities result from following a common outline, insofar as practicable, for all Code
Sections. In this way, corresponding material is correspondingly numbered in most Code Sections,
thus facilitating reference by those who have occasion to use more than one Section.

The Code is under the direction of ASME Committee B31, Code for Pressure Piping, which is
organized and operates under procedures of The American Society of Mechanical Engineers that
have been accredited by the American National Standards Institute. The Committee is a continuing
one and keeps all Code Sections current with new developments in materials, construction, and
industrial practice. New editions are published at intervals of 3 to 5 years.

When no Section of the ASME Code for Pressure Piping specifically covers a piping system,
at his discretion the user may select any Section determined to be generally applicable. However,
it is cautioned that supplementary requirements to the Section chosen may be necessary to provide
for a safe piping system for the intended application. Technical limitations of the various Sections,
legal requirements, and possible applicability of other codes or standards are some of the factors
to be considered by the user in determining the applicability of any Section of this Code.

The Committee has established an orderly procedure to consider requests for interpretation
and revision of Code requirements. To receive consideration, inquiries must be in writing and
must give full particulars (see Nonmandatory Appendix A covering preparation of technical
inquiries).

The approved reply to an inquiry will be sent directly to the inquirer. In addition, the question
and reply will be published as part of an Interpretation Supplement issued to the applicable
Code Section.

A Case is the prescribed form of reply to an inquiry when study indicates that the Code
wording needs clarification or when the reply modifies existing requirements of the Code or
grants permission to use new materials or alternative constructions. The Case will be published
on the B31.4 Web site at http://cstools.asme.org/.

A Case is normally issued for a limited period, after which it may be renewed, incorporated
in the Code, or allowed to expire if there is no indication of further need for the requirements
covered by the Case. However, the provisions of a Case may be used after its expiration or
withdrawal, providing the Case was effective on the original contract date or was adopted before
completion of the work, and the contracting parties agree to its use.

Materials are listed in the stress tables only when sufficient usage in piping within the scope
of the Code has been shown. Materials may be covered by a Case. Requests for listing shall
include evidence of satisfactory usage and specific data to permit establishment of allowable
stresses, maximum and minimum temperature limits, and other restrictions. Additional criteria
can be found in the guidelines for addition of new materials in the ASME Boiler and Pressure

xii
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Vessel Code, Section II and Section VIII, Division 1, Appendix B. (To develop usage and gain
experience, unlisted materials may be used in accordance with para. 423.1.)

Requests for interpretation and suggestions for revision should be addressed to the Secretary,
ASME B31 Committee, Three Park Avenue, New York, NY 10016.

xiii
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ASME B31.4-2012
SUMMARY OF CHANGES

Following approval by the B31 Committee and ASME, and after public review, ASME B31.4-2012
was approved by the American National Standards Institute on September 14, 2012.

ASME B31.4-2012 includes editorial changes, revisions, and corrections identified by a margin
note, (12), placed next to the affected area.

Page Location Change

1 400.1.1 Revised

5–10 400.2 Revised in its entirety

11 401.1.2 Second sentence revised

18 403.2.1 Revised

19 403.3.1 Third paragraph added

21 Table 403.2.1-1 General Note (a) revised

22 Table 403.3.1-1 Revised

26 404.1.8 Added

404.1.9 Added

35 404.4.6 First paragraph revised

404.4.7.2 Revised

37 404.8.4 Subparagraph (a) revised

39 423.2 (1) Subparagraph (b) revised
(2) Paragraph 423.2.6 deleted

56 434.15.2 Subparagraph (b) revised

434.15.3 Title and subpara. (b) revised

434.18 Subparagraph (b)(1) revised

57 434.21.2 Subparagraph (a) revised

59 435.5 Title revised

60 436.2 Subparagraphs (c) through (f) added and
remaining subparagraphs redesignated

436.5.1 Subparagraphs (b)(4) and (b)(16) through
(b)(18) added

61 437.1.4 Paragraph (a)(1) revised

62 437.4.1 Subparagraph (f) deleted

63 437.7 Revised

64 450 Title revised

65 451.6.1 Subparagraph (c) revised
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Page Location Change

74–76 452 Revised in its entirety

454 (1) Subparagraphs (b) and (c) revised
(2) Subparagraph (e)(8) deleted

78–80 460 Subparagraph (a) revised

461 Revised in its entirety

81, 82 462 (1) Paragraph 462.1 revised
(2) Subparagraph 462.2(g) added

83 465.2 Revised

84 466.1.2 Revised

466.2 Revised

90 A402.3.5 Revised

101, 102 Chapter X Added

103–106 Chapter XI Added
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ASME B31.4-2012

Chapter I
Scope and Definitions

400 GENERAL STATEMENTS

(a) This pipeline transportation systems Code is one
of several sections of The American Society of Mechani-
cal Engineers Code for Pressure Piping, ASME B31, and
it is the responsibility of the user of this Code to select
the applicable Section. This Section is published as a
separate document for convenience. This Code applies
to hydrocarbons, liquid petroleum gas, anhydrous
ammonia, alcohols, and carbon dioxide. Throughout this
Code, these systems will be referred to as liquid pipeline
systems.

(b) The requirements of this Code are adequate for
safety under conditions normally encountered in the
operation of liquid pipeline systems. Requirements for
all abnormal or unusual conditions are not specifically
provided for, nor are all details of engineering and con-
struction prescribed. All work performed within the
Scope of this Code shall comply with the safety stan-
dards expressed or implied.

(c) The primary purpose of this Code is to establish
requirements for safe design, construction, inspection,
testing, operation, and maintenance of liquid pipeline
systems for protection of the general public and
operating company personnel, as well as for reasonable
protection of the piping system against vandalism and
accidental damage by others, and reasonable protection
of the environment.

(d) This Code is concerned with employee safety to
the extent that it is affected by basic design, quality
of materials and workmanship, and requirements for
construction, inspection, testing, operation, and mainte-
nance of liquid pipeline systems. Existing industrial
safety regulations pertaining to work areas, safe work
practices, and safety devices are not intended to be sup-
planted by this Code.

(e) The designer is cautioned that the Code is not a
design handbook. The Code does not do away with the
need for the engineer or competent engineering judg-
ment. The specific design requirements of the Code usu-
ally revolve around a simplified engineering approach
to a subject. It is intended that a designer capable of
applying more complete and rigorous analysis to special
or unusual problems shall have latitude in the develop-
ment of such designs and the evaluation of complex or
combined stresses. In such cases, the designer is respon-
sible for demonstrating the validity of his approach.

(f) This Code shall not be retroactive or construed as
applying to piping systems installed before the date of

1

issuance shown on the document title page insofar as
design, materials, construction, assembly, inspection,
and testing are concerned. It is intended, however, that
the provisions of this Code shall be applicable within
6 mo after date of issuance to the relocation, replace-
ment, and uprating or otherwise changing of existing
piping systems; and to the operation, maintenance, and
corrosion control of new or existing piping systems.
After Code revisions are approved by ASME and ANSI,
they may be used by agreement between contracting
parties beginning with the date of issuance. Revisions
become mandatory or minimum requirements for new
installations 6 mo after date of issuance except for piping
installations or components contracted for or under con-
struction prior to the end of the 6-mo period.

(g) The users of this Code are advised that in some
areas legislation may establish governmental jurisdic-
tion over the subject matter covered by this Code and
are cautioned against making use of revisions that are
less restrictive than former requirements without having
assurance that they have been accepted by the proper
authorities in the jurisdiction where the piping is to
be installed. The Department of Transportation, United
States of America, rules governing the transportation
by pipeline in interstate and foreign commerce of petro-
leum, petroleum products, and liquids such as anhy-
drous ammonia or carbon dioxide are prescribed under
Part 195 — Transportation of Hazardous Liquids by
Pipeline, Title 49 — Transportation, Code of Federal
Regulations.

400.1 Scope

400.1.1 This Code prescribes requirements for the
design, materials, construction, assembly, inspection,
testing, operation, and maintenance of piping trans-
porting liquids between production facilities, tank
farms, natural gas processing plants, refineries, pump
stations, ammonia plants, terminals (marine, rail, and
truck), and other delivery and receiving points. (See
Figs. 400.1.1-1 and 400.1.1-2.)

This Code also prescribes requirements for the design,
materials, construction, assembly inspection, testing,
operation, and maintenance of piping transporting
aqueous slurries of nonhazardous materials such as coal,
mineral ores, concentrates, and other solid materials,
between a slurry processing plant or terminal and a
receiving plant or terminal (see Fig. 400.1.1-3).

(12)
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