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SECTION 1:

INTRODUCTION

1.1—SCOPE

The provisions of these Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and
Traffic Signals, hereinafter referred to as the Specifications,
are applicable to the structural design of supports for
highway signs, luminaires, and traffic signals. The types of
supports covered in these Specifications are discussed in
Article 1.4. The Specifications are intended to serve as a
standard and guide for the design, fabrication, and erection of
these types of supports.

These Specifications are not intended to supplant
proper training or the exercise of judgment by the designer,
and they include only the minimum requirements necessary
to provide for public safety. The Owner or the designer may
require the design and quality of materials and construction
to be higher than the minimum requirements.

The commentary directs attention to other documents
that provide suggestions for carrying out the requirements
and intent of these Specifications. However, those documents
and the commentary are not intended to be a part of the
Specifications.
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These Specifications are the result of National
Cooperative Highway Research Program (NCHRP) Project
17-10 and the corresponding NCHRP Report 411. At the
discretion of the Owner, proprietary solutions may be
considered. These solutions may address both new structures
and the repair or rehabilitation of existing structures. Testing
of proprietary solutions shall model actual conditions as
closely as possible, and the test methods and results shall be
published. These Specifications are intended to replace the
previous edition, Standard Specifications for Structural
Supports for Highway Signs, Luminaires, and Traffic Signals
(2001).

The commentary discusses some provisions of the
Specifications with emphasis given to the explanation of new
or revised provisions that may be unfamiliar to users of the
Specifications. The commentary is not intended to provide a
complete historical background concerning the development
of this and previous Specifications, nor is it intended to
provide a detailed summary of the studies and research data
reviewed in formulating the provisions of the Specifications.
However, references to some of the research data are
provided for those who wish to study the background
material in depth.
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1.2—DEFINITIONS

Arm—A cantilevered support, either horizontal or sloped.

Bridge Support—Also known as span-type support; a horizontal or sloped member or truss supported by at least two vertical
supports.

Cantilever—A support, either horizontal or vertical, supported at one end only.
Designer—The person responsible for design of the structural support.

High-Level Lighting—Also known as high-mast lighting; lighting provided at heights greater than about 17 m (55 ft), typically
using four to twelve luminaires.

Luminaire—A complete lighting unit consisting of a lamp or lamps together with the parts designed to distribute the light, to
position and protect the lamps, and to connect the lamps to the electric power supply.

Mast Arm—A supporting arm designed to hold a sign, signal head, or luminaire in an approximately horizontal position.
Monotube—A support that is composed of a single tube.

Overhead Sign—A sign suspended above the roadway.

Owner—The person or agency having jurisdiction for the design, construction, and maintenance of the structural support.
Pole—A vertical support that is long, relatively slender, and generally rounded or multisided.

Pole Top—A descriptive term indicating that an attachment is mounted at the top of a structural support, usually pertaining to
one luminaire or traffic signal mounted at the top of a pole.

Roadside Sign—A sign mounted beside the roadway on a single support or multiple supports.

Sign—A device conveying a specific message by means of words or symbols, erected for the purpose of regulating, warning,
or guiding traffic.

Span Wire—A steel cable or strand extended between two poles, commonly used as a horizontal support for small signs and
traffic signals.

Structural Support—Support designed to carry the loads induced by attached signs, luminaires, and traffic signals.

Traffic Signal—An electrically operated traffic control device by which traffic is regulated, warned, or directed to take
specific actions.

Truss—A structural support, usually vertical or horizontal, composed of framework that is often arranged in triangles.

1.3—APPLICABLE SPECIFICATIONS

The following specification documents may be
referenced for additional information on design, materials,
fabrication, and construction:

e Standard Specifications for Highway Bridges,
e AASHTO LRFD Bridge Design Specifications,

e Standard Specifications for Transportation Materials
and Methods of Sampling and Testing, and

e Book of ASTM Standards.
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1.4—TYPES OF STRUCTURAL SUPPORTS
Structural supports are categorized as follows:

< Sign support structures,
e Luminaire support structures,
e Traffic signal support structures, and

* A combination of these structures.

1.4.1—Sign

Structural supports for signs include both overhead and
roadside sign structures that are intended to support highway
traffic signs and markers.

1.4.2—Luminaire

Structural supports for luminaires include typical
lighting poles, pole top-mounted luminaire poles, and high-
level poles.

Cl41

Typical overhead and roadside sign supports are shown
in Figure 1-1. Overhead sign structures are generally of the
bridge or cantilever type. It is also common to support signs
on existing grade separation structures that span the traffic
lanes.

C14.2

The lighting of modern freeways includes the use of
typical lighting poles, generally tubular pole shafts that
support one to two luminaires and range in height from about
9 m (30 ft) to 17 m (55 ft). High-level lighting poles are
normally in heights from about 17 m (55 ft) to 46 m (150 ft)
or more, usually supporting 4 to 12 luminaires; they are used
to illuminate large areas. Typical luminaire supports and
high-level supports are shown in Figure 1-2.
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Figure 1-2—Luminaire Structural Supports
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1.4.3—Traffic Signal

Structural supports for mounting traffic signals include
pole top, cantilevered arms, bridge, and span wires.

1.4.4—Combination Structures
Combination structures include structural supports that

combine any of the functions described in Articles 1.4.1,
14.2,and 1.4.3.

C143

Typical traffic signal supports are shown in Figure 1-3.

Cl4.4

Generally, combination structures are composed of a
luminaire support and a traffic signal support. Other
structures may combine traffic signal or luminaire supports
with those for utility lines.
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SECTION 2:

GENERAL FEATURES OF DESIGN

2.1—SCOPE Cc21

Minimum requirements are provided or referenced for This Section is intended to provide the Designer with
aesthetics, clearances, constructibility, inspectability, and information and references to determine the configuration,
maintainability of structural supports. Guidelines for overall dimensions, and location of structural supports for
determining vertical and lateral clearances, use of breakaway highway signs, luminaires, and traffic signals. The material in
supports, use of guardrails, illumination of the roadway, sizes  this Section is broad in nature. No attempt has been made to
of signs, illumination and reflectorization of signs, and  establish rigid criteria in such areas as vertical heights of traffic

maintenance are found in the following references: signal and luminaire supports and levels of illumination. This
Section provides references and considerations for the

a. A Policy on Geometric Design of Highways and different aspects of design that should be considered in the
Streets, preliminary stages of a project. In addition to the requirements

provided within this Section, many Owners have their own

Manual on Uniform Traffic Control Devices, .
requirements.

Roadside Design Guide,
AASHTO Maintenance Manual, and
An Informational Guide for Roadway Lighting.

® o o T

2.2—DEFINITIONS

Barrier—A longitudinal traffic barrier, usually rigid, used to shield roadside obstacles or nontraversable terrain features. It may
occasionally be used to protect pedestrians from vehicle traffic.

Breakaway—A design feature that allows a sign, luminaire, or pole top—mounted traffic signal support to yield, fracture, or
separate near ground level on impact.

Clear Zone—The total roadside border area, starting at the edge of the traveled way, available for unobstructed use by errant
vehicles.

Clearance—Horizontal or vertical dimension to an obstruction.
Curb—A vertical or sloping surface, generally along and defining the edge of a roadway or roadway shoulder.

Gore—The center area immediately past the point where two roadways divide at an acute angle, usually where a ramp leaves a
roadway.

Guardrail—A type of longitudinal traffic barrier, usually flexible.

Mounting Height—Minimum vertical distance to the bottom of a sign or traffic signal, or to the center of gravity of a luminaire,
relative to the pavement surface.

Pedestal Pole—A relatively short pole supporting a traffic signal head attached directly to the pole.

Roadside—The area between the shoulder edge and the right-of-way limits, or the area between roadways of a divided highway.

2-1
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2.3—AESTHETICS

The structural support should complement its
surroundings, be graceful yet functional in form, and present
an appearance of adequate strength. The support should have a
pleasing appearance that is consistent with the aesthetic effect
of the highway’s other physical features. Supports should have
clean, simple lines, which will present minimum hazard to
motorists.

Structural supports should be designed and located so as
not to distract the motorist’s attention or obstruct the view of
the highway. Supports should be placed so they do not
obstruct the view of other signs or important roadway features.
The effect that signing or lighting installations have on the
surrounding environment should be evaluated.

24—FUNCTIONAL REQUIREMENTS
2.4.1—L ighting Systems
General guidelines concerning lighting systems for

highways may be found in An Informational Guide for
Roadway Lighting.

2.4.1.1—Vertical Heights for Luminaire Supports

The height of the luminaire support should be determined
by the Designer to fit the particular need and situation.

C23

The appearance of ordinary structural supports should
consider aesthetics and function. Combination poles, which
serve multiple functions for lighting, traffic control, and
electrical power, should be taken under consideration to reduce
the number of different poles along the highway.

C241

The Designer should select the light source, luminaire
distribution, mounting height, and luminaire overhang based
on such factors as geometry and character of the roadway,
environment, proposed maintenance, economics, aesthetics,
and overall lighting objectives. Some communities limit the
amount of surrounding glare from illumination systems, and
shielding may be required. The same average level of lighting
can usually be obtained by more than one installation
arrangement. An Informational Guide for Roadway Lighting
provides information on level and uniformity of illuminance
and luminance, quality of light, location of poles, use of
breakaway devices, high-mast poles, and maintenance.
Additional information may also be found in A Study of
Roadway Lighting. Additional information on breakaway
devices for lighting poles may be found in the Roadside
Design Guide.

C24.11

Some items that should be considered by the Designer in
determining the height of a luminaire support are as follows:

a. glare characteristics of the highway,

desired level of illumination and distribution of light
over the roadway area,

c. photometric characteristics of a selected lamp and
luminaire,

d. available space for placing the supports, and

€. maintenance capability (maximum attainable servicing
height).

Height restrictions may be imposed by various
government agencies, such as the Federal Highway
Administration (FHWA) with respect to breakaway devices
and the Federal Aviation Administration for aircraft
considerations.
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2.4.1.2—Illumination of the Roadway

The Designer should consider the quality of light and the
level of illumination for a roadway lighting system.

2.4.2—Structural Supports for Signs and Traffic Signals
2.4.2.1—Vertical Clearances

Overhead sign and overhead traffic signal structures shall
provide a vertical clearance over the entire width of the
pavement and shoulders of 300 mm (1 ft) greater than the
required minimum vertical clearance of overpass structures on
the route. The vertical clearance shall be either in conformance
with A Policy on Geometric Design of Highways and Streets
for the functional classification of the highway, or exceptions
thereto shall be justified. Possible reduction of vertical
clearance should be investigated. Additional guidance on
vertical clearances may be found in the Manual on Uniform
Traffic Control Devices.

C24.1.2

Highway illumination is provided to improve driver
nighttime visibility and to promote safer and more efficient use
of special roadway facilities located at ramps, intersections,
and potentially hazardous areas.

The amount of illumination that should be provided over a
roadway depends on the interaction among visibility, visual
comfort, light distribution, and the geometry of the lighting
system. Disability and discomfort glare, pavement glare, road
location, and obstructions to visibility and traffic patterns are
other factors that influence the level of illumination to be
provided by a lighting system.

A luminaire installation should provide a visual
environment that is conducive to safe and comfortable night
driving. Where pedestrian safety is not involved, there is no
indication that the lighting of bridges and overpasses should be
any different from elsewhere on the highway.

C24.21

The minimum clearance should include an allowance for
possible future overlays.

The additional 0.30-m (1-ft) vertical clearance is required
so that high vehicles will strike the stronger overpass
structures first, thereby lessening the chance of major
collision damage to the structurally weaker overhead sign
support or traffic signal support structures. A depiction of this
clearance limit is illustrated in Figure 2-1.
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2.4.2.2—Size, Height, and Location of Signs

The Manual on Uniform Traffic Control Devices should
be consulted for the sizes, heights, and placement of signs for
any installation.

2.4.2.3—Illumination and Reflectorization of Signs

[llumination and reflectorization of signs should conform
with the provisions of the Manual on Uniform Traffic Control
Devices.

Except where reflectorization is deemed adequate, all
overhead sign installations should normally be illuminated.
The lighting equipment should produce uniform illumination
for the sign surface and the position of the lighting fixtures
should not impair normal viewing of the sign or obstruct view
of the roadway. Where internal illumination is used in
conjunction with translucent materials, the colors of the sign
should appear essentially the same by night and day.

2.4.2.4—Variable Message Signs

Cantilevered support structures for variable message signs
(VMS) shall be designed for fatigue in accordance with
Section 11, “Fatigue Design.”

The design of VMS support structures, enclosures, and
connections to the support structure will normally require
additional considerations that are beyond the scope of these
Specifications.

2.5—ROADSIDE REQUIREMENTS FOR
STRUCTURAL SUPPORTS

Consideration shall be given to safe passage of vehicles
adjacent to or under a structural support. The hazard to errant
vehicles within the clear zone distance, defined in Article
2.5.1, should be minimized by locating obstacles a safe
distance away from the travel lanes. Roadside requirements
and location of structural supports for highway signs,
luminaires, and traffic signals should generally adhere to the
principles given in Articles 2.5.1 through 2.5.9.

C24.22

The Manual on Uniform Traffic Control Devices includes
information on signs for sizes, illumination and
reflectorization, location, height, and lateral clearance.

C24.23

An Informational Guide for Roadway Lighting provides
some information for luminance and illuminance of signs.

High-intensity reflectorized sheeting can be used to
eliminate the need for sign illumination and maintenance
walkways.

C24.24

VMS are composed of lamps or luminous elements that
may be visible during the day as well as at night. The lamps
and electronics are contained within an enclosure, which
weighs significantly more than most sign panels.

NCHRP Report 411 provides some information regarding
the design of VMS support structures. Additional design
considerations that are not provided in the report may still be
required.

C25

Where possible, a single support should be used for dual
purposes (e.g., signals and lighting). Consideration should also
be given to locating luminaire supports to minimize the
necessity of encroaching on the traveled way during routine
maintenance.
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2.5.1—Clear Zone Distance

Structural supports should be located in conformance with
the clear zone concept as contained in Chapter 3, “Roadside
Topography and Drainage Features,” of the Roadside Design
Guide, or other clear zone policy accepted by the FHWA.
Where the practical limits of structure costs, type of structures,
volume and design speed of through-traffic, and structure
arrangement make conformance with the Roadside Design
Guide impractical, the structural support should be provided
with a breakaway device or protected by the use of a guardrail
or other barrier.

2.5.2—Breakaway Supports

Breakaway supports should be used for luminaire and
roadside sign supports when they cannot be placed outside the
roadside clear zone or behind a guardrail. The requirements of
Section 12, “Breakaway Supports,” shall be satisfied. The
requirements of Articles 2.5.2.1 and 2.5.2.2 should be met for
the proper performance of the breakaway support.

Breakaway supports housing electrical components shall
have the use of electrical disconnects considered for all new
installations and for existing installations that experience
frequent knockdown.

2.5.2.1—Foundations

The top of foundations and projections of any rigidly
attached anchor bolts or anchor supports should not extend
above the ground level enough to increase the hazard or to
interfere with the operation of a breakaway support.

2.5.2.2—Impact Height

Breakaway supports should be located such that the
location of impact of an errant vehicle’s bumper is consistent
with the maximum bumper height used in breakaway
qualification tests.

C25.1

The clear zone, illustrated in Figure 2-1, is the roadside
border area beyond the traveled way, available for safe use by
errant vehicles. This area may consist of a shoulder, a
recoverable slope, a nonrecoverable slope, and/or a clear run-
out area. The desired width is dependent on the traffic volumes
and speeds and on the roadside geometry.

Suggested minimum clear zone distances are provided in
the Roadside Design Guide and are dependent on average
daily traffic, slope of roadside, and design vehicle speed.
Additional discussions of clear zone distances and lateral
placement of structural support may be found in the Manual
on Uniform Traffic Control Devices and A Policy on
Geometric Design of Highway and Streets.

C25.2

Generally, breakaway supports should be provided
whenever the support is exposed to traffic. Breakaway
supports cannot usually be incorporated with overhead sign
bridges, cantilever overhead signs, or high-level lighting
supports. These structure types can often be placed outside the
clear zone; however, if they are located within the clear zone,
barrier protection is required.

Article 12.5.3 contains
disconnects.

information on electrical

C2521

Foundations for breakaway supports located on slopes are
likely to require special details to avoid creating a notch in the
slope that could impede movement of the support when broken
away or a projection of the foundation that could snag the
undercarriage of an impacting vehicle. Foundations should be
designed considering the breakaway stub height limitations of
Article 12.5.3.

C25.22

The breakaway performance of most, if not all,
breakaway supports degrades with an increase in impact
height. Typically, the bumper center height in breakaway
qualification tests is about 450 mm (18 in.). Research suggests
that a breakaway support should not be located where the
trajectory of an errant vehicle is likely to result in the bumper
of the vehicle striking the support more than 700 mm (28 in.)
above the ground line at the support. This criterion will be met
where a foreslope is no greater than 1 to 6 or the face of the
support is not more than 600 mm (24 in.) outside the
intersection of a shoulder slope and a 1 to 4 foreslope.
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2.5.3—Guardrails and Other Barriers

The location of roadside sign and luminaire supports
behind a guardrail should provide clearance between the back
of the rail and the face of the support to ensure that the rail will
deflect properly when struck by a vehicle. Continuity of the
railing on rigid highway structures should not be interrupted
by sign or luminaire supports.

The clearance between the edge of a sign panel, which
could present a hazard if struck, and the back of a barrier
should also take into consideration the deflection of the rail.
The edge of a sign shall not extend inside the face of the
railing.

2.5.4—Roadside Sign and Luminaire Supports

Roadside sign and typical luminaire supports, within the
clear zone distance specified in Article 2.5.1, should be
designed with a breakaway feature acceptable under NCHRP
Report 350, or protected with a guardrail or other barrier.
Where viewing conditions are favorable, roadside sign and
typical luminaire supports may be placed outside the clear
zone distance.

2.5.5—O0verhead Sign Supports and High-Level Lighting
Supports

Overhead sign and high-level lighting structural supports
should be placed outside the clear zone distance; otherwise,
they should be protected with a proper guardrail or other
barrier.

2.5.6—Traffic Signal Supports

Traffic signal supports that are installed on high-speed
facilities should be placed as far away from the roadway as
practical. Shielding these supports should be considered if they
are within the clear zone for that particular roadway.

2.5.7—Gores

Where obstruction in the gore is unavoidable within the
clear zone, protection should be provided by an adequate crash
cushion or the structure should be provided with a breakaway
device.

C25.3

Guardrails, as illustrated in Figure 2-1, are provided to
shield motorists from fixed objects and to protect fixed objects,
such as overhead sign supports. The Roadside Design Guide
provides guidelines for the provision of roadside barriers for
fixed objects.

The clearance between the back of the barrier and the face
of the support may vary, depending on type of barrier system
used. The Roadside Design Guide may be used to determine
the proper clearance.

C254

Where there is a probability of being struck by errant
vehicles, even supports outside this suggested clear zone
should preferably be breakaway.

C255

Overhead sign and high-level lighting supports are
considered fixed-base support systems that do not yield or
break away on impact. The large mass of these support
systems and the potential safety consequences of the systems
falling to the ground necessitate a fixed-based design. Fixed-
base systems are rigid obstacles and should not be used in the
clear zone area unless shielded by a barrier. In some cases, it
may be cost effective to place overhead sign supports outside
the clear zone with no barrier protection when the added cost
of the greater span structure is compared with the long-term
costs of guardrail and vegetation maintenance. Some structures
can sometimes be located in combination with traffic barriers
protecting other hazards, such as culverts, bridge ends, and
embankments.

C25.6

Traffic signal structural supports with mast arms or span
wires normally are not provided with a breakaway device.
However, pedestal pole traffic signal supports are
appropriately designed to be breakaway. Pedestal poles should,
if possible, be placed on breakaway supports because they are
usually in close proximity to traffic lanes.
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2.5.8—Urban Areas

For sign, luminaire, and traffic signal structures located in
working urban areas, the minimum lateral clearance from a
barrier curb to the support is 500 mm (20 in.). Where no curb
exists, the horizontal clearance to the support should be as
much as reasonably possible.

2.5.9—Joint-Use Supports

Where possible, consideration should be given to the joint
usage of supports in urban areas.

2.6—CORRELATION OF STRUCTURAL SUPPORT
DESIGN WITH ROADWAY AND BRIDGE DESIGN

2.6.1—Signs

Sign panels may be supported on existing or proposed
grade separation structures. In these cases, the minimum
vertical clearance requirements for overhead signs do not
apply. A specifically designed frame shall be required to attach
the sign panel to the existing structure. The overhead sign
should be located as near to the most advantageous position
for traffic operation as possible, but where structurally
adequate support details can be provided.

2.6.2—Luminaires

The location of luminaire supports should be coordinated
with the function and location of other structures.

2.7—MAINTENANCE

A regular maintenance program should be established that
includes periodic inspection, maintenance, and repair of
structural supports.

C25.38

The 500-mm (20-in.) offset is not an urban clear zone,
rather it was established to avoid interference with truck
mirrors, open doors, and so forth. The preferred location of
support structures is on the house side of the sidewalk.

C25.9

Advantage should be taken of joint usage to reduce the
number of supports in urban areas. For example, a traffic sign
and signal support can be combined with a lighting pole.

C26.1

Sign installation on grade separation structures is
generally acceptable aesthetically when the sign panels do not
extend below the girders or above the railing. The sign panel
should be placed slightly above the minimum vertical
clearance specified for the grade separation structure. Close
liaison between bridge and traffic engineers is essential for
signs mounted on grade separation structures.

The placement of overhead signs must be considered in
the preliminary design stages to avoid possibly restricting the
driver’s view of sign messages by other signs or structures.
Signing is an integral part of the highway environment and
must be developed along with the roadway and bridge designs.

C2.6.2

The location of the luminaire supports should be
coordinated with the location of the sign structures so that the
driver’s view of sign legends is not hampered. Attention
should be given to correlate interchange and structure lighting
with the lighting provided on the other sections of the
roadway. Where practical, high-level lighting may be used to
reduce the number of supports required, present fewer roadside
obstacles, and improve safety for maintenance personnel.

ca2.7

The AASHTO Maintenance Manual includes information
for scheduling, inspecting, and maintaining structures.

All structural supports should be inspected for the effects
of corrosion and fatigue. Some connections, such as the slip
base breakaway connection on some roadside sign and
luminaire supports, may require periodic maintenance to
maintain the specified torque requirements of the bolts for the
connection to function properly. Steel poles and brackets that
are not galvanized should be painted as frequently as required
by local conditions.



SECTION 2: GENERAL FEATURES OF DESIGN 2-9

Provisions to perform maintenance and inspection of
structural supports should include the following:

e Inspection ladders, walkways, and covered access holes,
if necessary, where other means of inspection are not
practical;

e The means to perform inspection, maintenance, and repair Maintenance and repair of overhead sign structural
of overhead sign and traffic signal structural supports, supports may be done either by special maintenance
without obstructing the traveled way on all except low-  equipment operated from the shoulder or by construction of a
volume highways; and maintenance walkway on the sign structural support.

e The means to perform maintenance and repair of Maintenance and servicing of luminaires and lighting for
structural supports for roadway lighting systems caused  signs should be considered when designing lighting systems.
by such factors as lamp outages, destruction resulting  Most high-level lighting systems use methods and equipment
from vehicle impact, vandalism, accumulation of dirt on  that lower the luminaire assembly by means of cables and
luminaries, and corrosion. winches to ground level for servicing. Truck-mounted units

are also available that allow servicing of supports up to about
30 m (98 ft) in height.

High-level lighting poles have been outfitted to accept
movable video equipment for the inspection of the pole.
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