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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

ANSI standards and guideline publications, of which the document contained herein is one, are
developed through a voluntary consensus standards development process. This process brings together
volunteers and/or seeks out the views of persons who have an interest in the topic covered by this
publication. While NEMA administers the process to promote fairness in the development of consensus, it
does not write the document and it does not independently test, evaluate, or verify the accuracy or
completeness of any information or the soundness of any judgments contained in its standards and
guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, express or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual
manufacturer or seller’s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed
by any person or entity to someone else. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstances. Information and other standards on the topic
covered by this publication may be available from other sources, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health or safety—related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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AMERIC AN Approval of an American National Standard requires verification by
ANSI that the requirements for due process, consensus, and other
NAT| ONA |_ criteria for approval have been met by the standards developer.

STANDARD consensus is established when, in the judgment of the ANSI Board of
Standards Review, substantial agreement has been reached by directly
and materially affected interests. Substantial agreement means much
more than a simple majority, but not necessarily unanimity. Consensus
requires that all views and objections be considered, and that a
concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their
existence does not in any respect preclude anyone, whether he has
approved the standards or not, from manufacturing, marketing,
purchasing, or using products, processes, or procedures not conforming
to the standards.

The American National Standards Institute does not develop standards
and will in no circumstances give an interpretation of any American
National Standard. Moreover, no person shall have the right or authority
to issue an interpretation of an American National Standard in the name
of the American National Standards Institute. Requests for
interpretations should be addressed to the secretariat or sponsor whose
name appears on the title page of this standard.

Caution Notice: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National
Standards Institute require that action be taken periodically to reaffirm,
revise, or withdraw this standard. Purchasers of American National
Standards may receive current information on all standards by calling or
writing the American National Standards Institute.
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AMERICAN NATIONAL STANDARD ANSI C136.31-2010

For Roadway and Area Lighting Equipment—
Luminaire Vibration

1 Scope

This standard covers the minimum vibration withstand capability and vibration test methods for
roadway and area luminaires.

2 References

This standard is intended for use in conjunction with the following standards. When these standards are
superseded by an approved revision, the latest revision shall apply.

ANSI C136.3 American National Standard for Roadway and Area Lighting Equipment—Luminaire
Attachments

ANSI C136.14 American National Standard for Roadway and Area Lighting Equipment—Elliptically
Shaped, Enclosed Side-Mounted Luminaires for Horizontal-Burning High-Intensity-Discharge Lamps

ANSI C136.16 American National Standard for Roadway and Area Lighting Equipment—Enclosed, Post
Top—Mounted Luminaires

ANSI C136.18 American National Standard for Roadway and Area Lighting Equipment—High-Mast Side-
Mounted Luminaires for Horizontal- or Vertical-Burning High-Intensity Discharge Lamps

3 Definitions

3.1 Fundamental Resonant Frequency
The lowest resonant frequency where the response is in phase with the excitation.

3.2 Luminaire

A complete lighting unit consisting of a lamp or lamps, or solid state light source, together with the parts
designed to distribute the light, to position and protect the lamp(s), and to connect the lamp(s) to the
power supply.

4 Types of Vibration

Roadway luminaires may experience several types of externally induced vibration. This standard is not
intended to cover natural or catastrophic disasters.

4.1 Wind Induced Vibration

Wind can induce vibration in lighting systems that consist of luminaire, arm, and pole assemblies. The
magnitude of this type of vibration is mostly a function of the size, shape, and rigidity of the luminaire and
pole system and damping of the system.

4.2 Traffic Induced Vibration

Traffic induced vibration can be transferred to the luminaire system from a roadway, bridge, or overpass,
being generated by the passage of vehicles. A similar type of vibration can occur in areas near heavy
dynamic equipment.
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5 Luminaire Vibration Test

The luminaire vibration test is designed to determine whether the luminaire is able to withstand vibration
conditions that may be encountered in normal installations. The test is a mechanical performance
evaluation. Therefore, the luminaire is not normally energized during the test. A lamp shall be installed in
the luminaire for this test. The test criteria were developed with consideration to the effect of wind and
traffic induced vibration.

The luminaire shall be attached as it would be mounted in the field to a vibration table capable of
withstanding the loads and forces encountered during the test and tested in a manner to simulate a
normal installation.

The luminaire shall be vibrated at or near fundamental resonant frequency. This frequency shall be
determined for each of the three mutually perpendicular planes (x, y, and z) and should be between 2 and
30 hertz. The acceleration intensity measured at the luminaire’s center of gravity shall be as specified in
the corresponding levels as shown below. Level 1 should be used for normal roadway applications. Level
2 should be used for bridge and overpass applications. If the luminaire housing utilizes several different
materials in its construction, the worst case criteria from the tables shall be used in the testing. During the
vibration test, the frequency and displacement should be monitored. A major change in frequency or
displacement is an indication of structural failure. The luminaire shall be capable of withstanding the
described vibration for 100,000 cycles in each plane. A separate sample luminaire may be used for each
plane to eliminate the effect of conjunctive material fatigue. Other test amplitudes and durations may be
negotiated between the specifier and supplier as needed to simulate extreme fatigue. At the test
conclusion, the luminaire shall meet its original specification. There shall be no damage to the enclosure,
reduction of electrical spacings, or loosening of any part of the luminaire. If the light source is integral to
the luminaire, it shall be fully operational at test completion.

Vibration Test Level 1—Normal Applications

All materials shall be 1.5 G (14.67 m/s?)

Vibration Test Level 2—Bridge/Overpass Applications
All materials shall be 3.0 G (29.4 m/s?)
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