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DESIGN CONSIDERATIONS FOR TUBE TRAILERS

This technical bulletin defines basic design considerations for new tube trailers (including tube modules) to
maintain structural integrity during normal conditions of handling and transport. In addition these design con-
siderations should reduce the likelihood of separation of the tubes from the trailer or bundle and minimize the
unintentional release of product when subjected to the multidirectional forces that can occur in a highway colli-
sion including a rollover accident. Tube modules shall meet the loading and accident protection standards that
are applied to tube trailers.

Definitions
For the purpose of this publication, the following definitions apply:

Endplug—fitting installed in the end of a tube that acts as an adapter between the tube and the pressure relief
device (PRD), valve, or other fitting installed in the end of the tube.

NOTE—AIso known as a bullplug.

Internal PRD—pressure- and/or temperature-activated device used to prevent the pressure in a tube from ris-
ing above a predetermined maximum, which is installed within the tube and/or endplug to protect it from acci-
dental damage that may cause the device to activate prematurely.

Motor vehicle—vehicle, machine, tractor, trailer, or semi-trailer, or any combination thereof, propelled or drawn
by mechanical power and used on the highways in the transportation of passengers or property.

Tube—seamless compressed gas cylinder.

NOTE—A tube is authorized for transportation only when horizontally mounted on a motor vehicle or in an ISO framework or
other framework of equivalent structural integrity.

Tube bundie—group of tubes and their related attachments such as bulkheads or saddles.

NOTE—This grouping of tubes and related attachments and framework cannot be used independently of the tube trailer or
tube module.

Tube trailer—trailer or semi-trailer motor vehicle designed specifically for the transportation of horizontally
mounted tube bundles.

Tube module—assembly, comprised of a tube bundle mounted within a structural frame, which is designed to
be temporarily mounted on a motor vehicle for transportation.

NOTE—This group of tubes and related attachments and framework forms a stand-alone unit attached to the trailer chassis
as a whole, separate and distinct unit. Tube modules are also commonly referred to as skid containers, 1ISO skids, ISO con-
tainers, or multiple-element gas containers.

Basic design considerations

In addition to current U.S. Department of Transportation (DOT) regulations, tube trailers shall be designed to
withstand the static, dynamic, and thermal loads found during normal conditions of handling and transport with-
out loss of contents. The design shall demonstrate consideration of the effects of fatigue caused by repeated
application of these loads through the expected life of the tube trailer. The design shall address the following
key areas:

— mounting of individual tubes in the tube bundle;
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— attachment of the tube bundle to the motor vehicle chassis or attachment of a tube bundle to a tube mod-
ule structural frame; and

— accident damage protection for pressure-retaining equipment.

Accurate and verifiable performance testing, analytical methods, or a combination thereof, shall be used to
prove the adequacy of the design.

For each of the loading conditions described in this bulletin, the safety factor for the materials used in the con-
struction of the framework and fastenings shall be as follows:

— for steels having a clearly defined yield point, a safety factor of 1.5 in relation to the guaranteed yield
strength;

— for steels with no clearly defined yield point, a safety factor of 1.5 in relation to the guaranteed 0.2% proof
strength, and for austenitic steels, the 1% proof strength; or

— for materials other than steel, design practices shall ensure a level of safety equivalent to those established
for steel.

Mounting of tubes in the tube bundle
The tubes shall be mounted in a manner that minimizes frictional wear under normal operating conditions.

The mounting apparatus for the individual tubes should be capable of withstanding the following separately
applied static forces:

— in the direction of travel (fore and aft), a force equivalent to two times the weight of the individual tube plus
the maximum weight of the contents;

— horizontally at right angles to the direction of travel, two times the weight of the individual tube plus the
maximum weight of the contents;

— vertically upwards, the weight of the individual tube plus the maximum weight of the contents; and

- vertically downwards, two times the weight of the individual tube plus the maximum weight of the contents.

Attachment of the tube bundle to either the motor vehicle chassis or to the tube module structural frame

The tube bundle and method of attachment should be capable of withstanding the following separately applied
static forces:

— in the direction of travel (fore and aft), a force equivalent to two times the total weight of the tube bundle
including the maximum weight of the contents;

— horizontally at right angles to the direction of travel, two times the total weight of the tubes including the
maximum weight of the contents plus the weight of the associated framework that forms the tube bundle;

— vertically upwards, the total weight of the tubes including the maximum weight of the contents plus the
weight of the associated framework that forms the tube bundle; and

— vertically downwards, twice the total weight of the tubes including the maximum weight of the contents plus
the weight of the associated framework which forms the tube bundle.

If the tube bundle is left unrestrained in the direction along the axis of the tubes to accommodate thermal ex-
pansion, any of the previously listed forces that are applied along the axis of the tube shall be evaluated at the
fixed end of the bundie only.
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Accident damage protection

Each tube trailer should be designed to minimize the potential for loss of lading due to an accident including
rollover. At a minimum, the design shall address all valves, PRDs, and other piping components in direct com-
munication with the lading (up to and including the first closed shutoff valve) that shall be installed:

—  within the envelope of the tube or endplug (internal PRD);
— within the motor vehicle framework; or

— within a suitable collision-resistant guard, protective device, or housing.

Each protective device or housing and its manner of attachment to the vehicle structure shall be designed to
minimize the loss of product lading when subjected to static loading as a result of front, rear, side, or sideswipe
collision, or the overturn of the vehicle. The static loading shall equal two times the loaded gross weight of the
motor vehicle combination. The stresses shall not exceed the ultimate tensile strength of the material used. The
housing shall be suitable for use in normal operations without adding additional personnel hazards. Accurate
and verifiable performance testing, analytical methods, or a combination thereof, can be used to prove the
adequacy of the design.

Any valve or PRD not protected with a collision-resistant guard or housing shall be designed so damage result-
ing in breakage of the device minimizes the loss of lading.

Each discharge device such as vent tube shall be protected to reduce the likelihood of damage to the attached
PRD if the vehicle is upset onto a hard surface (including rollover).

Each tube trailer shall be provided with at least one rear bumper designed to protect the tubes and piping in a
rear end collision. The bumper design shall transmit the force of the collision directly to the chassis of the vehi-
cle. The rear bumper and its attachments to the chassis shall meet the requirements of Title 49 of the
U.S. Code of Federal Regulations (49 CFR) Part 393.86, “Rear impact guards and rear end protection,” and it
shall be designed, constructed, labeled, and maintained in accordance with 49 CFR Part 571, Standard
No. 223, “Rear impact guards” and Standard No. 224, “Rear impact protection” [1].

Reference

Unless otherwise specified, the latest edition shall apply.

[1] Code of Federal Regulations, Title 49 (Transportation) Parts 393 and 571, Superintendent of Documents,
U.S. Government Printing Office, Washington, DC 20402. www.gpoaccess.gov
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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc. and
others. However, the Association or its members, jointly or severally, make no guarantee of the results and assume
no liability or responsibility in connection with the information or suggestions herein contained. Moreover, it should not
be assumed that every acceptable commodity grade, test or safety procedure or method, precaution, equipment or
device is contained within, or that abnormal or unusual circumstances may not warrant or suggest further require-
ments or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association
invites comments and suggestions for consideration. In connection with such review, any such comments or sugges-
tions will be fully reviewed by the Association after giving the party, upon request, a reasonable opportunity to be
heard. Proposed changes may be submitted via the Internet at our web site, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of this
document by government agencies and others, this document is purely voluntary and not binding unless adopted by
reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available via the
Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700, ext. 799.
E-mail: customerservice@caganet.com.
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