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Foreword

This publication deals with the design of aluminum
pipe for internal pressure. It has been prepared to
provide guidance to engineers, designers and
appropriate governmental bodies to promote the
safe design of aluminum pipe for internal pressure
in accordance with the Regulations for the
Transportation of Natural and Other Gas by
Pipeline, Part 192, Title 49 of the Code of Federal
Regulations. The recommendations and data in
this publication represent the best current thinking
of the industry with respect to aluminum for pipe
for internal pressure. However, these
recommendations and data are offered as
guidelines only and the Aluminum Association,
the Association’s Technical Committee on
Engineering and Design, the Subcommittee on
Pipeline Specifications, and the members thereof
assume no responsibility whatsoever as to the
accuracy or applicability of such information or
data with respect to the design, engineering or
construction of any pipeline.

Guide does not in any respect prevent or restrict
any member or nonmember from manufacturing,
designing, supplying, constructing or using
products not in conformance with this Guide.

All Aluminum Association published standards,
data, specifications, guides and other material are
reviewed at least every five years and revised,
reaffirmed or withdrawn. Users are advised to
contact the Aluminum Association to ascertain
whether the information in this publication has
been superseded in the interim between
publication and proposed use.

Technical Committee on Engineering and Design
M.L. Sharp, Chairman
G.S. Gresham
K.H. Liptack

Subcommittee on Pipeline Specifications
R.S. Dalrymple, Chairman
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Design of Aluminum Pipe for Internal

Pressure

This publication provides guidance to qualified en-
gineers for the design of aluminum pipe lines in ac-
cordance with the principles of DOT—Part 192, Title
49, the Code of Federal Regulations.

The aluminum alloys referenced in this publication
include the most likely candidates for the construc-
tion of pipe lines. The alloys, as a group, provide
commercially acceptable levels of weldability, fab-
ricability and resistance to corrosion. Therefore, al-
loy selection will probably be based on cost, which,
in turn, is affected by strength and price per pound.

Data are presented for both seamless pipe and
pipe manufactured by GMAW or GTAW welding of
sheet and plate.

This publication is concerned with calculation of
pipe design pressure or, knowing the design pressure
required for an application, the determination of
nominal wall thickness for pipe. The formula em-
ployed for these calculations is:

_x
P—DXMASxE

PD

t= X MAS X E (restated)

Where:

P = design pressure in pounds per square inch
gauge (psig)
t = nominal wall thickness in inches
D = nominal outer diameter in inches
MAS = maximum allowable stress in psi
E = longitudinal joint factor for butt welds from
Table 2

The maximum allowable stress, MAS, will be one
of the following:

Sn —For unwelded seamless extruded alu-
minum pipe joined by a process not
using heat.

Sw —For aluminum pipe installed in a sys-

tem containing any GMAW or GTAW
butt weld having a longitudinal com-
ponent longer than two (2) inches.

+ . .
Sn t+ Sw —For seamless extruded aluminum pipe

joined by circumferential (butt) weld-
ing using the GMAW or GTAW
process.

Stress values, Sn and Sw, for aluminum pipe are
established as the lower of the following:

(a) the minimum tensile yield strength multiplied
by the design factor Ty, or

(b) the minimum ultimate tensile strength multi-
plied by the design factor 7u.
The design factors Ty and Tu are as follows:

Table 1
Class Design Design
Location* Factor Ty Factor Tu
1 0.72 0.56
2 0.66 0.46
3 0.58 0.38
4 0.55 0.29

*Class locations are defined in the Code of Federal Regulations
49 CFR 192, Transportation of Natural and Other Gas by Pipeline,
Minimum Federal Standards, Section 192.5.

Tables of data for seamless extruded aluminum
pipe produced in compliance with ASTM B241 and
B345 are in Appendix 1. Table I-A contains the min-
imum mechanical properties of unwelded and
GMAW-or GTAW-welded aluminum alloys sug-
gested for line pipe applications. Table I-B contains

Sn + Sw

stress values Sn, Sw, and 5 for each class

location.

Tables of data for aluminum pipe manufactured by
GMAW or GTAW welding of sheet and plate in com-
pliance with ASTM B209 and B547 are contained in
Appendix II. Table II-A contains minimum mechan-
ical properties of unwelded and GMAW or GTAW
welded aluminum alloy sheet and plate suggested for
manufacture of aluminum line pipe. Table 1I-B con-
tains the stress value Sw for each class location.

The longitudinal joint factor (E) used in the design
formula is one of the following:

Table 2
Longitudinal
Specification Pipe Class Joint Factor (E)
ASTM B241 Seamless 1.00
ASTM B345 Seamless 1.00
ASTM B547 Welded, fully
radiographed 1.00
Welded, spot
radiographed 0.90
Welded, not
radiographed 0.80

Based upon welding and mechanical considera-
tions, the nominal wall thickness (¢) used in the de-
sign formula should not be less than the following:
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