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Introduction

The purpose of this manual is to serve as a guide for The Wyoming Department of Transportation and
Consultants engaged in the practice of designing and placing Roadside Signs on the State Highway
System. The concepts in this manual can also be used for local roads not falling within State jurisdiction.

This manual is intended to provide statewide standardization and consistency for the design and
placement of primary and secondary signs. Information contained in this manual is to establish basic
guidelines for the design of highway signing. The information herein is intended to support and
complement sound engineering judgment.

This manual is not intended to be a stand-alone document that contains everything a person needs to
know to develop a sign design plan. Unique circumstance will be encountered that cannot be discretely
addressed. In these instances prudence and sound engineering judgment must be used. if further
assistance is required, contact the Headquarters Traffic office for further discussion and guidance.

All information included in this manual is in compliance with the Manual on Uniform Traffic Control
Devices (MUTCD).

The following six rules will be followed without exception:

1) No commercial advertising is allowed on sign or support. Exceptions include logo and
trailblazer signing within Specific Service Signing.

2) Any sign placed within the Right of Way without the Wyoming Department of Transportation’s
authority will be considered a nuisance and will be removed.,

3) Non-essential signing will be removed as it degrades the value of necessary signing.

4) Signing within the Right of Way will be erected by the Wyoming Department of Transportation
unless otherwise approved.

5) The District Traffic Engineer will provide approval to any change in traffic control devices.

6) Any major change to traffic control devices will require the approval of Headquarters Traffic
Program.
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1 - Signing Basics
1A —~ Sign Types

Effective signing provides drivers with concise information enabling them to make safe, timely, and
predictable decisions. Sign spacing and the amount of information displayed impacts the driver's ability
to read and respond to messages.

The primary function of a highway sign is to inform drivers of regulations, warn of unexpected conditions
that may be encountered, and to provide guidance to major destinations. Examples of primary signs
include;

Regulatory Signs: Regulatory signs are used to inform drivers of regulations concerning the
operation of vehicles on the highway (i.e.; stop, yield, speed limit, etc). Regulatory sign colors are black
and white, red and white, or a black/red/white combination.

Warning Signs: Warning sign are used to advise the driver of unexpected highway conditions
on or adjacent to the roadway (i.e.; curve, stop ahead, chevrons, etc.). Warning sign colors are yellow
and black.

Advanced Guide Signs: Guide signs are used in directing the driver to destinations along
established routes (i.e.; intersection, exit direction, etc,). Advanced guide signs colors are green and
white.

The secondary function of a highway sign is to advise drivers of available services, inform drivers of
recreational and cultural activities, and to provide guidance to a secondary destination. Examples of
secondary signs include:

Motorist Services Signs: Motorist service signs advise and direct the driver to basic services
that are needed to complete a long trip (i.e.; gas, food, lodging, rest areas, truck parking, etc.). Motorist
service sign colors are blue and white.

Supplemental Guide Signs: Supplemental guide signs provide the driver with additional
information pertaining to the route or in some instances a geographical reference, aithough not directly
necessary for travel (i.e.; mileage, route marker, community colleges, county lines, etc.). Supplemental
guide sign colors are green and white.

Recreational and Cultural: Recreational and cultural signs inform the drivers of sites that may
be of personal interest or value (i.e.; museums, state parks, historical sites, etc.). Recreational and
cultural sign colors are brown and white.

1B - Signing Principles

Ensure that the design (size, shape, and color) of highway signs conforms to the MUTCD. Emphasis
must be placed on uniformity of highway signing. Standard designs for signs have been adopted in the
MUTCD to provide uniformity of the message and recognition by drivers. This uniformity includes
standard shapes, colors, legends, and symbols. Symbols are only useful if the driver can understand
them.

A traffic sign should be installed only if it fulfills a specific need, this increases the signs credibility. An
effective sign should have attention value, a clear simple message, and be located so drivers have
adequate time to see, comprehend, and respond.
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Information overload and loss of credibility is a result of too many signs, nonessential signs, compressed
spacing between signs, inconspicuity or legibility.

Regulatory and warning signs should be used conservatively because these signs, if used to excess lose
effectiveness. Route signs and directional guide signs should be used frequently because their use
promotes efficient operations by keeping road users informed of their location.

The priority for sign placement is as follows:

1. Regulatory
2. Warning
3. Guide

The locations of regulatory signs should be considered first, followed by warning sign locations, and
finally the location of guide signs.

1C - Sign Spacing

Interstate Highways: Spacing between mainline interstate signs should be a minimum of 750 feet.
Longitudinal spacing on ramps is recommended at 250 feet but can be a minimum of 100 feet.

Non-Interstate Highway: Spacing between signs on rural non-interstate highways should be a minimum
500 feet.

Urban Areas: Spacing between signs on urban roadway sections is recommended to be 3 times the
speed limit in mph, thus, in a 45 mph zone a 135 foot spacing may be used. Due to limited space in
urban areas this often times cannot be met. Signing priority and need should be carefully considered in
such situations

1D - Sign Size

Standard sign size is covered by the MUTCD. There are instances when larger than standard size may
be used. These instances are as follows;

1) Sight Restriction

2) Sign Visibility or Conspicuity
3) Crash Experience

4) Complaints or Near Misses

Before increasing standard sign sizes the following should be given consideration:
1) Addition of another sign (i.e.; stop ahead)
2) Doubling the signs, one on each side of the road

3) Addition of a flashing beacon or flags
4} In the case of a warning sign, using flucrescent yellow sheeting.
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2 - Requlatory Signs
2A - General
Size

The dimensioning of regulatory signs is prescribed by Table 2B-1 in the MUTCD. These tables
are used unless engineering judgment determines another size is appropriate; other exceptions
are listed below.

Font

The font used (size and type) for regulatory signs is standardized and is covered by the Standard
Highway Sign and Markings (SHSM) Book.

2B - Stop (R1-1) and Yield (R1-2) Signs
FPlacement

Place Stop and Yield Signs as near as practical to the point where vehicles are to stop. Lateral
placement should be 6 to 12 feet from the edge of pavement or a minimum of 2 feet from the face
of curb. In the instance where 12 feet of lateral clearance cannot be met, a stop bar will be
required where vehicles are to stop.

Size

Stop signs shall be 48 inches at the intersection of two State highways and at all interchange exit
ramps. Use 36" stop signs on all multi-lane highways and 30" stop signs on single lane
highways. Yield sign shall be 36 inches in all cases.

Legalese

Stop and vyield signs are not mandated by State law at the intersection of State roadways with
private roads or driveways or with alleys, driveways, or buildings within a business or residential
district (Wyoming Statutes 31-5-223 and 31-5-506).

2C - Speed Limit Signs (R2-1)
Placement

Speed limit signs shall be placed as near as practical where the speed limit changes, at
entrances 1o the state, at jurisdictional boundaries in urban areas, and beyond points where a
significant number of vehicles may enter the roadway. Speed limits signs should also be placed
at 20 mile intervals on interstate highways and rural highways and 1 to 2 mile intervals on urban
sections. All roads two miles or more in length shall have a speed limit sign.

In the event that a speed advisory plaque is required below the curve warning sign, the speed
limit sign should be moved away from the curve to avoid conflict with the advisory speed.
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Size

Typically, 48 X 60 inch signs are reserved for interstate highways. On non-interstate highways 36
X 48 inch signs are used, however, 48 X 60 inch may be used when greater emphasis is
required.  In urban areas a 24 X 30 inch sign may be used only where space will not allow a
larger size.

2D - Lane-Use Control Signs (R3-5, R3-5a, R3-6, etc.)
Placement

At signalized multi-lane intersections, advanced ground mount signing is required to designate
lane usage. Use overhead signing mounted to mast arms at intersections with restricted lane use
that are not controlled by a four section signal head. When overhead signing is used, it should be
placed over the designated lanes.

Size

Size will vary based on sign configuration.
2E - One-Way Signs (R6-1 and R6-2)

Placement

When a Stop or Yield sign is used in conjunction with a One Way sign (R6-1) the One Way sign
should be installed above the Stop or Yield sign.

Size

For all applications One Way Signs (R6-1) shall be 36 X 12 inches. For One Way sign (R6-2) the
size shall be 18 X 24 inches. In roundabout applications use a 54 X 18 inch arrow mounted
above a 54 X 24 inch RG-4A sign

2F — Median Crossover Signs

Developed median crossovers are signed on construction projects with concurrence from the District
Traffic Engineer. Median crossover sign consist of a No U Turn (R3-4) placed above a sign that reads,
“EXCEPT AUTHORIZED VEHICLES."

FPlacement

Longitudinally, these are placed at the end of the taper for the deceleration lane or 400 feet
ahead of the turnaround. Transverse placement is determined at the discretion of the designer
with the concurrence of the Engineer. This is primarily due to varying median widths and the
presence of other obstacles.

Size

Use a 30" X 30" R34 and a 30" X 24" for the “Except Authorized Vehicle” sign.
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3 - Warning Signs
3A - General
Size

The dimensioning of warning signs is prescribed by Table 2C-2 of the MUTCD. These tables are
used unless engineering judgment determines another size is appropriate; other exceptions are
listed below.

Font

The font used (size and type) for Waming signs is standardized and is covered by the Standard
Highway Sign and Markings (SHSM) Book.

Placement

Unless otherwise noted, place warning signs 750 feet prior to the stated warning. For example, a
curve warning sign should be placed at 750 feet prior to the point of curvature.

In the event sight distance is not sufficient to respond and 750 feet is unattainable to set warning
signs, the following table may be used to set advanced warning signs:

Table 3-1 Placement of Warning Signs

Speed Limit (MPH) Distance (Feet)
20 100
25 100
30 100
35 100
40 125
45 175
50 250
55 325
60 400

>60 500

3B -~ Stop (W3-1), Yield (W3-2), or Signal Ahead {(W3-3) Sign
Placement

Stop Ahead or Yield Ahead signs are to be used on all rural State highways and exit ramps.
Lateral placement should be 12 feet from the edge of traveled way. In the event that a Stop or
Yield sign lateral clearance is exceeded and the sign is difficult to see a Stop Ahead or Yield
Ahead sign should be installed and a stop or yield bar is recommended.

Use a Signal Ahead sign when transitioning from a high speed rural highway to the first signal in
a lower speed urban area. In addition, use when approaching a signal (or series of signals) in
area with posted speed Ilimits greater than 45 mph, this includes off ramps.
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On some occasions, it may be appropriate to warn drivers of a change in the type or operation of
traffic control at an intersection. In the following cases, a Stop, Yield, or Signal Ahead sign may

be used:
1) Installation of a new Stop or Yield sign or a new signal
2) Change from two-way to all-way stop
3) Change from stop control to signal control
4) Change from yield control to stop control
Size

When a Stop Ahead sign is used it shall be the same size as the Stop sign. Yield Ahead signs
shall always be 36 inches.

3C - Reduced Speed Ahead {(W3-5)
Placement

Use reduced speed ahead signs when transitioning from a high speed rural section to a lower
speed urban section and the reduction is greater than 10 mph. For speed reductions of 15 mph
to 20 mph, place a Reduced Speed Ahead sign 750 feet before the Speed Limit Sign. For speed
reductions greater than 20 mph, place a Reduced Speed Ahead sign 1000 to 1500 feet before
the Speed Limit Sign.

3D - Clearance Signs for Bridges and Other Overhead Objects (W12-2)
Placement

Use a bridge clearance sign for structures or overhead objects with 19 feet of vertical clearance
or less over the roadway. Place the bridge clearance sign 250 feet past the exit gore. in
instances where ramps are not present, place bridge clearance signs 750 feet in advance of the
structure. When vertical clearance is 16 feet or lower, two signs will be required; place one sign
250 feet past the exit gore and a second sign across from the advanced exit warning sign in the
median. In the instance of a structure crossing the roadway with no ramps and a clearance of 16
feet or lower two signs will be required, placed directly across from each other 1000 feet ahead of
the hazard.

Size

Use a 48 inch diamond for interstate highways. For crossroads and non-interstate highway use a
30 inch diamond; this may be increased due to speed limit.

3E - Curve Signs and Chevron Signs
Placement

On clover leaf exit ramps or curves with 270 degrees of curvature, us the loop curve sign (W1-
15). If the curve is greater than 135 degrees but not a loop, use the hairpin sign curve (W1-11).
For advisories of 30 mph or less a tun sign (W1-1) shall be used.
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The following equation is used (for design purposes only) to determine the advisory speed of a
harizontal curve:

AS = [ISR(001e + /)

AS = Advisory Speed (mph)
R = Radius of Curvature (ft)
e = Superelevation (percent)
f = Side Friction Factor (AASHTO 2011, table 3-7)

If the advisory speed given by the above equation is 10 mph or greater below the posted speed
limit, place an advisory plaque and curve sign,

Due to potential differences between the design and actual constructed superelevation, it is
advisable to confirm the advisory speed using the Ball Bank Method once the roadway is
completed. The Wyoming Department of Transportation uses a 10 degree ball bank reading for
speeds greater than 25 mph and a 12 degree ball bank reading for speeds 25 mph and less.

The following table illustrates advisory curve signing (W1-2} using a ball bank indicator while

driving through a curve with a posted speed limit of 70 MPH. With a posted limit of 65 MPH, the
first line would read 63 or more.

Table 3-2 Curve Advisory Using Ball Bank Indicator

Ball Bank Speedometer Required Advanced Warning

(Degrees) | Reading (MPH) Signing
10 268 None, unless hidden curve
10 63 -67 Curve Sign - 65 mph advisory optional
10 58 - 62 Curve Sign - 60 mph advisory
10 53 - 57 Curve Sign - 55 mph advisory
10 48 - 52 Curve Sign - 50 mph advisory
10 43 - 47 Curve Sign - 45 mph advisory
10 38-42 Curve Sign - 40 mph advisory
10 33-37 Curve Sign - 35 mph advisory
10 28-32 Curve Sign - 30 mph advisory
12 23-27 Curve Sign - 25 mph advisory
12 18 - 22 Curve Sign - 20 mph advisory
12 13- 17 Curve Sign - 15 mph advisory
12 8-12 Curve Sign - 10 mph advisory

Chevrons (W1-8) are used for curves when the advisory speed is 15 mph or less than the posted
speed limit. The following table shows chevron spacing as a function of advisory speed:

Table 3-3 Chevron Spacing

Advisory Speed Chevron Spacing
15 mph or less 40 feet
20 to 30 mph 80 feet
35 to 45 mph 120 feet
50 to 60 mph 160 feet
>60 mph 200 feet
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Example:

A horizontal curve with a radius of 700 feet and a superelevation of 8 percent is
located on a highway with a posted speed limit of 70 mph.

AS = f1SR(0.01e + f)

AS = 43
R =700
e=8
f=0.1 (AASHTO 2011, table 3-7)

In this instance, design would recommend a curve warning sign with an advisory plaque reading
40 mph. Additional chevrons would be required at a spacing of 120 feet.

However, upon completion of the roadway the road is ball banked at 10 degrees and the

speedometer reading is 64 mph. In this instance a curve warning sign is recommended to be
placed with no advisory plaque and no chevrons.
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4A - General

Size

4 - Guide Signs

The size of distance and destination guide signs is variable because it is dependent on the length
of the message, the size of lettering, and the presence (or absence) of any graphical information.
For route signs, however, the sizes are fixed and can be found in Section 2D.11 of the MUTCD.
The legend to be displayed on a guide sign must be determined first and then the size and style
of lettering. Together these will determine the size. The Wyoming Department of Transportation
requires the use of the program Guide Sign for design.

Font

The following are the Wyoming Department of Transportation's requirements for font and arrow
sizing. At times, engineering judgment may be required to modify font size. Careful
consideration should he given before a change is made.

4B - Interstate to Interstate Advance Guide Signs

Destination:

Distance:

Shields:

Exit Number:

Arrows:

Cardinal Direction:

Use a mixed case E-modified font. Letter sizing is 20 inches for
uppercase and 15 inches for lower case

Use an upper case E font. Sizing is 12 inches for ietters and 18 inches
for numbers.

Use a 48 inch shield.

Use an upper case E font. Sizing is 10 inches for letter and 15 inches for
numbers.

Use an 18 inch arrow for ground mounted signs. Use a 24 inch arrow for
overhead signs.

Use an all upper case D font. The first letter will be @ minimum 11 inches
and the following letter 10 inches.

4C - Major Interchange Advance Guide Signs

Destination:

Distance:

Shields:

Exit Number:

: Arrows:

Guide Signs

Use a mixed case E-modified font. Letter sizing is 16 inches for
uppercase and 12 inches for lower case.

Use an upper case E font. Sizing is 10 inches for letters and 15 inches
for numbers.

Use a 36 inch shield.

Use an upper case E font. Sizing is 10 inches for letters and 15 inches
for numbers.

Use a 15 inch arrow for ground mounted signs. Use a 18 inch arrow for
overhead signs.
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Cardinal Direction: Use an all upper case D font. The first letter will be a minimum 11
inches and the following letters 10 inches

4D - Minor Interchange Advance Guide Signs

Destination: Use a mixed case E-modified font. Letter sizing is 13.33 inches for
uppercase and 10 inches for lower case.

Distance: Use an upper case E font. Sizing is 8 inches for letters and 12 inches for
numbers.

Shields: Use a 36 inch shield if required. Typically shields are not required.

Exit Number: Use an upper case E font. Sizing is 10 inches for letter and 15 inches
for numbers.

Arrows: Use a 15 inch arrow for ground mounted signs. Use a 18 inch arrow for

overhead signs.
Cardinal Direction: Typically cardinal directions are not used on minor interchanges.
4E - Interstate to Interstate Intersection Signs

Typically interstate to interstate intersections are not signed for guidance. This is because the
driver cannot make a turn {left or right) at the intersection.

4F - Major Intersection Guide Signs

Destination: Use a mixed case D font. Letter sizing is 8 inches for upper case and 6
inches for lower case.

Distance: Typically, distance to destination is not given.
Shields: Use 24 inch shields.
Arrows: Use 10 inch arrows. For multiple destinations; destinations will be

separated with a line, destinations requiring forward and left arrows will
be placed above destinations requiring right arrows. Left and forward
arrows will be placed to the left of the destination, right arrows will be
placed on the right of the destination. For single destinations the arrow
is always below.

Cardinal Direction: Use an upper case D font. The first letter will be 7 inches and the
foliowing letters will be 6 inches.

4G - Minor Intersection Guide Signs

Destination: Use a mixed case D font. Letter sizing is 6 inches for upper case and 4
inches for lower case.

Distance: Typically, distance is not given.

Shields: Typically, shields are not used.
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Arrows:

Cardinal Direction:

Use 6 inch arrows for multiple destinations. Use an 8 inch arrow for a
single destination. For multiple destinations; destinations will be
separated with a line, destinations requiring forward and left arrows will
be placed above destinations requiring right arrows. Left and forward
arrows will be placed to the left of the destination, right arrows will be
placed to the right of the destination. For single destinations the arrow is
always below.

Typically, cardinal directions are not used on minor interchanges.

4H - Distance Signs Located on Interstate Highways

Destination:

Distance:

Use a mixed case E-modified font. Letter sizing is 13.33 inches for
uppercase and 10 inches for lower case. For destinations, use the
nearest town and nearest control city.

Use a 13.33 inch E-modified font.

4] - Distance Signs Located on Non-Interstate Highways

Destination:

Distance:
4J - Control City Signing

Destination:

Control Cities:

Guide Signs

Use a mixed case D font. Letter sizing is 6 inches for upper case and 4
inches for lower case. For destinations, use the nearest towns.

Use a 6 inch D font.

At an interchange on a NHS crossroad, use the nearest control city.
At an interchange on a Non-NHS crossroad use the nearest towns.
I-25:; Ft. Collins, Cheyenne, Casper, Sheridan

I-80: Salt Lake City, Evanston, Rock Springs, Cheyenne, Sidney

[-90: Billings, Sheridan, Gillette, Rapid City
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5 - Signing Materials

Highway signs are composed of three parts; the substrate, background sheeting, and the sign legend.
The substrate gives the sign rigidity and can be made from various materials including steel, aluminum,
and wood. Sheeting material covers the substrate and is typically the background color of the sign. The
legend of the sign transfers the information of the sign to the motorist.

5A - Substrate

The Wyoming Department of Transportation uses two types of materiais for the substrate. These
materials are aluminum and plywood.

Sheet Aluminum

Sheet aluminum provides a smooth surface and comes in a variety of precut sizes to match most
standard sized signs. Signs designed using sheet aluminum should be designed in increments of
6 inches for both height and width. The maximum size sign designed using sheet aluminum is 8
X 4 feet. The following aluminum thicknesses are to be used in the following instances:

0.040 is used exclusively to overlay existing signs

0.080 is used by the Wyoming Department of Transportation’s Sign Shop for fabricated signs.
0.125 is used for Contractor fabricated signs.

Piywood

High Density Overlay (HDO) plywood is the only plywood allowed for permanent signing. Primer
is not required between the face of the plywood and sheeting, however all edges must be sealed.
HDO plywood is a very rigid material which performs well in high wind areas. This material is
used for signs 8 X 4 feet and larger and when sign width exceeds 54 inches. Signs designed
using HDO plywood should be designed in increments of 6 inches for both height and width, For
all applications % inch HDO plywood is used.

5B - Background Sheeting

There are numerous types of background sheeting available and each has its advantages and
disadvantages. It is very important to specify which type of sheeting is to be used. The following
sheeting types are used by the Wyoming Department of Transportation;

ASTM Type IV is a multi-layer sheeting, often called prismatic sheeting. Type IV sheeting is required for
all signs not requiring fluarescence,

ASTM Type IX is a highly retroreflective sheeting. Type IX sheeting is required for all signs requiring
fluorescence. Available fluorescent colors are orange, yellow, and yellow-green.

5C - Sign Legend

Once the background sheeting has been applied to the substrate, the legend can then be applied to the
sign face. The Wyoming Department of Transportation allows only the direct applied method. The
following sheeting types are wused by the Wyoming Department of Transportation:
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3M 1178 or approved equal, black non reflective is required for legends requiring the color black.
ASTM Type IV is required for all ground mounted signs with the exception of guide signs.

ASTM Type IX is required for all ground mounted guide signs.

ASTM Type Xl is required for all overhead guide signs.

Opaque EC Film may be substituted for ASTM Type IV on ground mounted signs, guide sign are
excepted.

5D - Additional Requirements

When signing within the boundaries of National Forest Service several requirements must be met.
Memorandum of Understanding: 15-MU-11020000-029 requires the following:

1) Steel sign posts must be color treated by either powder coating or painting with color
conforming to Federal Standard 595 Color FS 20059 (dark brown). Weathering steel
posts should not be specified. Break-away assemblies and base plates should not
be coated or painted. Square tubular steel sign posts 3 inches or less per side and
round tubular steel posts 3 inches O.D. or less are exempt from the dark brown color
requirement. The associated anchor system is also exempt.

2) Sign backs (plywood and aluminum) are to be treated with 3M Series 1179 Brown EC
Film or equivalent. Mounting hardware is exempt from the color requirement. This
treatment applies to all new or replacement signs located on highways within the
boundaries of National Forests except Interstate 80. This standard also applies to
United State Forest Service installed and maintained signs on WYDOT highway
Right of Ways.
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6 - Sign Supports and Foundations

There are several types of sign supporis that may be employed on projects. Supports include timber
posts, round tubular steel posts, perforated square tubular steel, and wide flange (WF) steel breakaway
supports. All sign supports for primary signs located on the State Highway System must have breakaway
features. Sign supports for secondary signs, located outside of the clear zone or protected by barrier
should have breakaway features but can be omitted at the Engineers discretion. When selecting a post,
timber should always be the first consideration. Upon review from the Engineer, any recommended
changes to post type will be reasonably accommodated.

6A - Timber Posts

Timber posts are by far the most commonly utilized support on the Wyoming Highway System. The
Wyoming Department of Transportation only allows the use of pressure-treated wood for posts. All timber
posts within the clear zone must meet breakaway requirements. Timber posts outside of the clearzone or
protected by barrier should meet breakaway requirements, but holes can be omitted at the discretion of
the Engineer. To meet breakaway requirements, holes are to be drilled.

Timber Posts Inside of the Clear Zone

Inside of the clear zone timber posts may be used. The maximum size timber post size is6 X 8
inches and the maximum number of posts is two. The maximum width of a sign on a single post
is limited to 5 feet, 14 feet if 2 posts are used. If a 6 X 6 or 6 X 8 inch timber post is used the
clear distance between the posts must not be less than 7 feet,

Timber Posts Quiside of Clear zone

Outside of the clear zone timber posts may be used. The maximum timber post size is 10 X 10
inches and the maximum number of posts is four. The maximum sign width on a single post is
limited to 5 feet.
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Figure 6-1 Rectangular Timber Post Selection Inside Clearzone
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Figure 6-2 Rectangular Timber Post Selection Outside Clearzone
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Figure 6-3 Breakaway and Embedment Requirements For Timber Posts
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6B - Round Tubular Posts

Round tubular posts are composed of a 2 %2 inch steel post attached to a ground stub with a triangular
slip base casing. These posts are designed to breakaway on impact. Post and assemblies are designed
to be reused after being knocked down. Round tubular posts are a good option for small signs in urban
areas and in cases where impacts are frequent; an example is the exit gore sign on mainline interstate.
The maximum width of a sign on a single post is limited to 5 feet.

Figure 6-4 Round Tubular Breakaway Steel Post Selection Chart
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Figure 6-5 Round Tubular Steel Post Detail
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Figure 6-6 Round Tubular Steel Post Connection Detail
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6C - Perforated Square Tubular Steel Posts

Perforated square tubular stee! posts, commonly referred to as telespar, are composed of a square post
that telescopically slips into a ground anchor sleeve. These posts are considered breakaway if they are 2
Yz inches or less in size. The Wyoming Department of Transportation allows post sizesof 2, 2 %, and 2 %
inches to be used. 2% inch is preferred to maintain consistency with field maintenance operations. These
posts are ideal for small signs in both urban and rural areas. The maximum sign width on a single post is

limited to 4feet. Multiple post installations are only allowed on 2 inch post sizes.

Figure 6-7 Perforated Square Tubular Steel Post Selection Chart
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Figure 6-8 Perforated Square Tubular Post Details
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Table 6-1 Perforated Square Tubular Post Member Sized
ASTM ASTO Steel, Fy=60 Ksi (min)

POST SIZE ANCHOR SIZE SLEEVE SIZE
2 X 2" X 12 Ga. | 2V X 24" X 12 Ga.| 2V X 2" X 12 Ga.
2|/4u X 2|/4n X |2 GG. 21//2" X 2I/2" bd l2 GO. 3|| X 3-- x 3/;6--

2]/21- X 2|/2u X 12 Ga. L A LI :%Bn -

12 Go = 0.185°

NOTE:

1) Fabricote tubular steel sign posts from steel sheets conforming
to ASTM A 570, Grode 5@.cor ASTM A 653, Structural Ouality,
Grade 50. GCalvormize posis in accordance with ASTM A 653, 698
or G140. Bright Zine plate or Galvamze oll connecting hardware.

2) Provide cortificotion from manufocturor of posts thot moteriols
furmished hove chemistries. mechoricol proporties ond geometries
consistent with materiols used 1n the latest accepted breskaway
tasting, ond that supports made {rom the motertals will meet
FHWA breskaway reguirements.
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6D - )-Beam Breakaway Steel Posts

-Beam Steel Posts are composed of steel |-beams founded on Drilled Shaft Foundations. A multi-
directional slip plate allows the post to breakaway on impact. In most cases, this is the only option for
large signs in the clearzone. OQutside of the clearzone, this type of support should not be used and
engineering judgment should be used when selecting a suitable alternative.

For dimension X see section on determination of post length.

Table 6-2 Breakaway Steel Post Selection (X = 10°)

POST SELECTION TABLE - TWO POSTS
%= 10

Width W Helght "H" (Feet)
{Feet] s 5 & 7 3 9 10 1 n 13 14 15
] Woxl5 | Wex1s | Wox15 | Wexl5 | woex15 | Wex15 | W6x15 | Wbx15 - - - -
7 Wonl5 | Wesl5 | Wexl5 | Wexls | Wexis | Wexis | Woxls | - z = z 2
8 Weals | Wox15 | Woxls | Wex1s> | wesi5 | Waxis - - - = - -
9 Wox15 | Wexl5 | Wexl5 | Wexls | WexlS | Wexls | - - - - - -

20 [iweas | weds [ weats [ weas | weas | weey [ waon [iwear | waat | wioos | wisws | wioas!

1 | WeST| wxd5 | Wi | IWeds | w2t [Lwe1l | wea1 || wiBas!|IWi0x26] | Wioxs | winxas [ Wiaa0]

7] WedS| | wst5 | Weds |Tweel | weel |Tweal | We1 ||Wiboe! [ Witas | Wi0ae) | Wioxs |- Wi450|

13 Wonl5 | WExl5 | WExl5 | WBK21 | WEx2) | WEx2l | WEx2) | W10x26 | WI0Q6 | Wiax30 | Widx30 | Widxd0 |

14 Wonl5 | Wexls | Wexl5 | WBa21 | WBx2i | WEx21 | WIOx26 | W10x26 | W10x26 | W14x30 | Widx30 | W18xd0

15 Woxls | Wexl5 | Wax2l | Wix2] | W21 | WEx21 | WI0x26 | W1ln26 | W14x30 | Widx30 | W1Bx40 | W21xdd

16 Wox13 | WEx15 | WBx21 | Wox21 | WBx21 | W10x26 | Wi0x26 | W10x26 | Wi4x30 | WIBx40 | W21x44 -

7 Whl5 | Wexl5 | WBK1 | W8x21 | WBx21 | W10x26 | W10x26 | W10x26 | W14x30 | Wisxd0 | - z

18 W6xI5 | WB1 | WBx1 | WBx21 | W10x26 | W10x26 | Wi0x26 | Wian30 | Wisxan | - = z

19 Wex15 | Wex2l | WBxZl | WBx21 | Wi0k25 | W10x26 | WI4x30 | W18sd0 | W21ad4 | - z -

20 Wox15 | WBx21 | WBx21 | WBx21 | WiDx26 | Wi10x26 | W14x30 | W1Bx40 - - - -

21 W15 | WBx21 | WBx21 | Wilx26 | W10u26 | W10x26 | W1Bx480 | W21x44 - - - -

POST SELECTION TABLE - THREE POSTS
X=10
Width "W* Helght K" [Feet)

{Feet} 4 5 6 7 8 9 10 1 12 13 14 15
T WedS5 || Wext5| | We1 | Wil || Weal | W10i06 | W10x25| W10x26 | W14xa0 | W1Ex40 | Walxea | -
T ‘Wext5 | wexi5 [weey {waat | waet | wions!| wioas [iwioxs | wiaso | wissdo | iw2axal| T
o n [oweds!|iweas! | i weieill] waxziB] weah | wioos!| wioos!| wioxas' | widao [ wigwo | w2asl] -

F7] WEN15 | Wexls | waxzl | Waxil | Wax21 | Wex21 | WIox26 | WI0x26 | W1lax30 | W14t | Wisedo | w2l

B WE1S | Wexl5 | WL | Wl | Wl | WiOx6 | W10x26 | Wi0x26 | W14x30 | WIBkA0 | Walxdd | -

24 Wle_S_ Wox15 | WBa2l | Wix2l | WBx21 | W10x26 | Wile26 | W10x26 | W14x30 | W18x40 = -

3 W15 | Woxls | WBx21 | WAx2i | W21 | W10x26 | W10x26 | Wi0x25 | WiexdD | W2bead | - :

26 Wox15 | W8Bx21 | WBx21 | WBx21 | W10x26 | W10x26 | W10x26 | W14x30 | WiBx40 - - -

27 W6x15 | WBx21 | Wax21 | W8x21 | W10x26 | W10x26 | Wi1li26 | W14x30 | W2ixd4 = - -

28 W6x15 | Wax21 | WBx21 | W8x21 | W10x26 | W10x26 | Wi0x26 | W1Bx4D | W21xd4 - - -

29 Wox15 | Wax21 | Wax21 | W8x21 | Wi0x26 | W10x26 | W14x30 | W1Bx40 - - - -

30 Werl5 | W8x21 | Wax2l | WExL | WiOxI6 | WIDa26 | W14x30 | Watadd | - 5 z z

NOTES:

1. Shaded cells indicate a center ta center past spacing of 7 ft - 9 In, which deviates from 0.6W for two posts and 0.35W for three posts.

2. Always use the dimension "X" for the tallest post of the roadside sign.

3. Refer to "General Notes of Standard Detalls” for additional information.
4. The following are requirements of the Standard Specifications For Structural Supports For Highway Signs, Luminaires, and Traffic Signals {Fifth Edition, 2009):

Signing Supports and Foundations
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"Asingle post, spaced with a clear distance of 7 ft or more from another post, shall have a mass no greater than 44 Ib/ft. The total mass below the hinge,
but above the shear plate of the breakaway base, shall not exceed 600 Ib. For two posts spaced with kess than 7 ft clearance, each post shall have a mass
less than 17 Ibff"
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Table 6-2 Breakaway Steel Post Selection (X = 12')

POST SELECTION TABLE - TWO POSTS

X=12
Width "W~ Helght "H" [Feet)
{Feet) 4 5 [ 7 8 9 10 11 12 1_3_ 14 15

6 Wﬁ_lrls Waxnls Whx15 Wox15 Wox15 Wex15 - - - - - -

7 Wexls | Wexis Wex15 W6xl15 Woxis - - - - - - -

8 wexls | Wex15 Wexis Wax15 Wax1s - - - - - - -

9 Woxl5 | Wex15 | wexls Whx15 - - - - - - - -
T Wext5 | Weats | w5 | wean | weel | waer | ['wioe | Wioes | wioos! | widae!| wisdo
| T WEx5 | Whad5 | WEds | Wedl || WEaL || W1 [IW10:a6 [IW10261| WIioR6 | WiAia0!| Widhao | Widao
=1 W5 | Wexi5 | Wt 1 |TWBRLT|_ WaR2l | Wibat | Winka6 | WIDKZh | WIANS0 ]| W14x30 | W1Ex0

13 Wox15 Wox15 | Waa21 WSLZI WEx21 | WiDx26 | Wi0xd6 | Wiox26 | W14x30 W14x30 Vi&ﬂl W2indd

14 Wex15 Wik21 Whx21 Wix21 | Wi0x26 | W10x26 | Wi0x26 | Wi4x30 | W14x30 W14x30 | W1Bxd0 -

15 Woel5 WBx21 Wax21 Wax21 | W10x26 | W10x26 | Wi0x25 | Wi4x30 | W1dn30 W1llx40 - -

16 Wax15 WeBx21 Wax21 | Wi10x26 | Wi0x26 | W10x26 | Wi4x30 | Wi4x30 | WI1Bx40 W2ix44 - -

17 Wox15 WBx21 | Wkl | Wi0x26 | WI0x26 | W14x30 { W14x30 W&W W2lxdd - - -

18 Wax2l WhBx21 Wix21 | Wi0x26 | W10x26 | W14x30 | Wi14x30 | Wi8x40 - - - -

19 WaEx21 WBx21 Wax21 | Wi0n26 | W10x26 | Wi4x30 | W1Sx40 | W2ixdd4 - - - -

0 Wax21 WEBx21 | Wilx26 | Wi10x26 | W14x30 | Wi14x30 | Wisx40 - - - - -
21 WEx21 Wex21 Wlﬂui W10x26 | W14x30 | W1Bx4D | W2ixd4 - - - - -
POST SELECTION TABLE - THREE POSTS
X=12

Width "W Helght "H" [Feet)
{Feet) 4 3 [ 7 8 5 10 11 12 13 14 15

18 | Whxi5 | Waxal | WasZ1 ||| WexZ1 [ W10R26 | WIOR2E! || W10 | WI1430) || WiExdD| | WZLadA | - .

20 | wox5 | wexzl | iweaer] weel |iwicos!|iwioos! | w10 [iwieao | wiskeo | w2t

| weas || Wean | wee1 | Wea1 | wiows| | wioes! | w140 | Iwieao | wisdol [w2ied | - :

22 W6x15 Waa21 Wax21 Wex21 | Wi0x16 | W10x26 | W14x30 | W14x30 Wildx30 | WiBx40 - -

3 Wex15 WEx21 Wax21 Wax21 | Wilx26 | W10x26 | W14x30 | W14x30 WiBx40 | W21x44 - -

4 Wéex15 Wax21 Wax21 | Wilu26 | W10x26 | W10x26 | W14x30 | W14x30 WI_BI‘W - - .

15 Wexi5 Wax21 Wix21 | WiDx26 | W10x26 | W10x26 | W14x30 | W1Bx40 W2ix44 - - -

26 Wexrl5 Wax21 Wox21 | Wilx26 | W10x26 | W14x30 | W14x30 | W1Bx40 - - - -

X Wax21 Wax21 WEBx21 | Wilx26 | W10x26 | W10 | WIHA0 | W21ix44 - - - .

i Wax21 Wax21 Wha21 WID:!_G ngxi W14x30 | W1Bx40 | W21x44 - - - -

29 Wix21 Wax21 | WI0x26 | WiOx26 | W10x26 | Wi4x30 | W1iBx30 - - - - -

30 Wax21 Wak21 | With2t | Wilw26 | W14:30 | Wi4x30 | W1Ex40 - . - - -

NOTES:

1. Shaded cells indicate a center to center post spacing of 7 ft - 3 in, which deviates from 0.6W for two posts and 0.35W far three posts.
2. Always use the dimension "X" for the tallest post of the roadside sign.
3. Refer to "General Notes of Standard Details™ for additional Information.
4. The following are requirements of the Standard Specifications For Structural Supports For Highway Signs, Luminaires, and Traffic Signals [Fifth Editlon, 2005):
“Asingle post, spaced with a clear distance of 7 it or more from another post, shall have a mass no greater than 44 Ibfft. The total mass below the hinge,
but above the shear plate of the breakaway base, shall not exceed 600 |b. For two posts spaced with less than 7 ft clearance, each post shall have a mass

less than 17 Ibfh.”
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Table 6-3 Breakaway Steel Selection (X = 14’)
POST SELECTION TABLE - TWO POSTS
Width "W~ xl:e::ht "H" {Feet)

Woxl5 | Wexl5 | Woxl5 | Wéxls
W6x15 | Wbx15 | Wex15
W6x15 | W6x15 | Wéxl5

8
Wexls | weol | well| Wel | weiel | Wiooe | wioxs | w10ws | w10 | wiaao]| [wiswo | wisko)

o

11 Wexd5 DWW’ | We1[ ] Wil LW3I0026 || WI0x26 |1 W10:26 | Wi4a0! | W14i30 |1 W80 1| I W1ss40 |17~
12 CWES | TIWBR1T | W1 T| 1 WEia 11| WI0K26! | | W10k26) TWIAB0| | W1A0 | Wi4x301|| WiBkt0 | [ W1Bed0 -
13 WBx21 | Wax2l Wi10x26 | WIOx26 | WI0x26 | W14x30 | W14x30 | W18x40 | W1Bx40 - -
14 WEx21 | WBx21 WI10u26 | Wi0n26 | W14x30 | W14x3D | W1Bx40 | W1Bx40 - a o
15 Wei2l | waxil WI1026 | WI0n26 | W14x30 | W14x30 | W1Bx40 | W1Bx40 - - -
16 Wex21 | Wax2l WI10n26 | Widn30 | W14x30 | W1Bx40 | W1Bx4A0 - u - -

W130 | Widx30 | W18x40 | W1Bx40 - - - - -
W1an30 | Widxd0 | W18x40 D 0 o S D -
Wian30 | WIBxa0 | Wi18x40 - - - - - -
W1ax30 | WiBn40 - - - - - - -

Wax21
Wax21
Wion26
Wil26
17 Wex21 | Wax2l | Wilx26 | W10n26 | W14x30 | W14x30 | W1Bx40 o - - . -
Wilx26
Witx26
Witx26
W10x26

POST SELECTION TABLE - THREE POSTS

X = 14"
Width "w” Helght "H" {Feet)
{Feet} 4 5 ] 7 B a 10 11 12 13 14 15

19" | WBO1 | Waal | WIOoE | WiDo6 | Wi4a0 | Wika0 | WisWo fwasMo | - | - | -
20 | Wea2l | weal | Wina6l| Wita6 | widdo | Wikdo | Wismo fwiswo | - |0 - |

21 | weal | Weo) | Winoe | Wiox6 | Wias0 | w140 | Wiss0 | wisso | - : : :
22| Weal | WL | WIma6 | W10u6 | W14x30 | W1ax30 | W1axd0 | Wissao - :
23 WeBx21 | Wax2l | Wi0x26 | W10u26 | W1dax30 | W14x30 | W18x40 | W18x40

24 WBx21 | Wax21 | W10x26 | W10w26 | W14x30 | W14x30 | W1Bx40 - -
5 WBx21 | Wax21 | WiDx26 | WiOx26 | W1dx30 | W14x30 | W18x40 . - -
26 Win21 | Wax21 | Wi0x26 | W10x26 | W1Ax30 | W18x40 | W18x40 . - -
27 Whx21 | W1on26 | WI0x26 | W14x30 | W14x30 | W1Bx40 -

28 Wex21 | Wi0x26 | W10x26 | W14x30 | W14x30 | W18Bx40 . . . -
9 Wix2l | Wi1x26 | W10x26 | W1ax30 | W14x30 | W18x40 - - - *

0 Wax21 | W1hx26 | W10x26 | W1An30 | WIBxS0 | W1Bx40 - - - -
NOTES:

1. Shaded cells indicale a center to center post spacing of 7 1t - 9 In, which deviates from 0.6W for two posts and 0.35W for three posts.

2. Always use the dimenslon “X" for the tallest post of the roadside sign.

3. Refer to "General Notes of Standard Details” for additional informatlon.

A, The foliowing ace requirerents of the Standand Specifications For Structural Supports For Highway Signs, Luminaires, and Troffic Signals (Fifth Edition, 2009):
“A stngle post, spaced with a clear distance of 7 ft or more from another post, shalt have a mass no greater than 44 Ib/ft. The total mass below the hinge,
but above the shear plate of the breakaway base, shall not exceed 600 Ib, For two posts spaced with less than 7 H clearance, each post shall have amass
less than 17 Ib/Iv”
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Table 6-4 Drilled Shaft Data

DRILLED SHAFT DATA
Post Size Drilled Shaft Drilled Shaft Size & Length of Vertical
Diameter Embedment Reinforcement
W6 x 15 30" 6’ No. 8 x 5'-10"
W8 x 21 30" 7 No. 8 x 6'-10"
W10 x 26 30" 8 No. 8 x 710"
W14 x 30 36" 9 No. 9 x 8'-10"
W18 x 40 42" g No. 9 x 710"
W21 x44 42" g No. 9 x 8'-10"
Signing Supports and Foundations 6.14 September 2018
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7 - Lateral Clearance and Mounting Height

Lateral clearance for roadside signs is the distance measured from the edge of traveled way or from
delineators to the near vertical edge of the sign panel. Typically, this is measured from delineators; edge
of traveled way is seldom used due to variation in shoulder width. In sections with curb and gutter, lateral
offset is measured from the front face of curb. In sections with attached sidewalks, lateral clearance is
measured from the back of sidewalk. The frequency of collisions with sign supports diminishes as the
lateral offset increases. Roadside signs are placed as far from the edge of traveled way as practical while
still providing conspicuity. A uniform offset along highways is preferable.

Mounting height is the vertical distance from the edge of traveled way to the botiom of the sign. In the
case of sections with curb and gutter, mounting height is measured from the top of the curb. In sections
where sidewalks are present, mounting height is measured from the top of sidewalk.

7A - Interstate Highways

On interstate highways a clearzone of 50 feet is used to determine lateral clearance. Primary signs are
placed inside of the clearzone at a distance of 30 feet from the edge of traveled way and breakaway
supports are required. Secondary signs are placed outside of the clearzone at a distance of 50 feet from
the edge of traveled way; breakaway supports are preferred but may be omitted as directed by the
Engineer. When delineators are used as a reference for lateral clearance and shoulder widths are
unknown, as in the case of pavement preservation, a shoulder width of 8 feet should be assumed.
Secondary signs placed in the median are prohibited.

The following table outlines lateral clearance (Lc) (measured from delineators) and mounting height (Mh)
requirements for interstate highways:

Table 7-1 Mainline Interstate Lateral Clearance and Mounting Height

Mainline Interstate
8' Shoulder 10" Shoulder Median
Lc Mh Le Mh Lc Mh
Primary 18 7 16 7 10 7
Secondary 38 7 36 7 - -

7B - Ramps and Crossroads

The clearzone for ramps and crossroads (roads without curb and gutter and speeds of less than 45 mph)
is 20 feet. Primary signs shall have a lateral clearance of 16 feet from the edge of traveled way and
require break away supports. Secondary signs shall have a lateral clearance of 31 feet from the edge of
traveled way and breakaway supports are preferred. However, breakaway supports may be omitted as
directed by the Enginger.

Lateral Clearance and Mounting Height 71 September 2018



The following table outlines lateral clearance (measure from delineators) and mounting height
requirements for ramps and crossroads.

Table 7-2 Ramp and Crossroad Lateral Clearance and Mounting Height

Ramps & Crossroads
Le Mh*
Primary 10 5
Secondary 25 5

*For hinged steel breakaway supports the length

of the lower post from the hinge to the top of the

drifled shaft foundation must be a minimum of 7".
7C - Non-Interstate Highways

The clearzone on non-interstate highways varies as a function of the posted speed limit. For purposes of
signing ADT and fore slope will not be considered. Roadway sections without curb and gutter and with
posted speed limits of 50 mph and greater have a clearzone of 30 feet. The clearzone for roadways
without curb and gutter and a posted speed limit of less than 45 mph is 20 feet. A primary sign located on
roadway sections with a posted speed limit greater than 45 mph, a lateral clearance of 21 feet measured
from the edge of traveled way is preferred and breakaway supports are required. On roadway sections
where the posted speed limit is 45 mph and under, a lateral clearance of 16 feet from the edge of traveled
way is preferred and breakaway supports are required. Secondary sign, regardless of the posted limit
should have a lateral clearance of 31 feet measured from the edge of traveled way; breakaway support
are preferred but may be omitted as directed by the Engineer. In the event that the above guidelines
cannct be met, a 12 fool minimum lateral clearance measured from the edge of traveled way may be
used with a breakaway post.
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The following tables outline lateral clearance (measured from delineators) and mounting height for non-
interstate highways.

Table 7-3 Non-Interstate Lateral Clearance and Mounting Height

Non- Interstate Highways
Posted Speed Limit > 45 Posted Spead Lmit 45 and
Le Mh* Lc Mh*
Primary 15 5 10 ]
Secondary 25 5 25 5
Median Divided Non- Interstate Highways
Posted Speed Limit > 45 e
Le Mh Lc Mh
Primary 15 7 10 7
Secondary 25 25 7

*For hinged steel breakaway supports the length of the
lower post from the hinge to the top of the drilled shaft
foundation must be a minimum of 7',

7D - Urban and Sections with Curb and Gutter

In curbs and gutter sections with posted speed limits 45 mph and under all signs will be placed 2 feet
behind the front face of curb or 2 feet behind attached sidewalk. Though these sign are outside of the
clearzone break away support are preferred on all signs. On roadway sections with posted speed limits
greater than 45 mph engineering judgment must be used. In all cases mounting height will be set at 7
feet, measured from top of curb or sidewalk.

7E - Barrier Protected Roadway Sections

In instances where a sign is placed behind traffic barrier, regardless of the road classification, the
following lateral clearances are to be used. For mounting height, refer to previous tables. The lateral
clearances apply to both primary and secondary signs and are measured to near edge of sign panel
unless noted.

Table 7-4 Barrier Protect Lateral Clearance

Barrier Protected Roadway Sections
Barrier Type Le*
Box Beam Guardrail 5
W - Beam Guardrail 2
Cable Barrier* 10°

*Lateral Clearance is measured to rear face rail post (See Figure 7-1)

Lateral Clearance and Mounting Height 7.3 September 2018



7F - Chevron Signing for Curves
When chevrons are used to sign a curve, regardless of road classification, a 4 foot mounting

height is used with a lateral clearance of 10 feet behind the delineators. This variation is used to
increase conspicuity of this type of sign.

Figure 7-1 Lateral Clearance and Mounting Height
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Figure 7-2 Typical Locations for Stop Sign Placement
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8 - Post Lenqgth Determination

Post lengths given on contract drawings are for estimation purposes only and should not be used for final
lengths. Post length must be refined before posts are ordered. Post length is a function of embedment
depth, mounting height, offset height, sign width, and sign height. Generally post length is a follows:

L=Emb+Mh+A+ 1/120W)+ H
De = Embedment Depth (where applicable)
Mh = Mounting Height
A = Offset Height

W = Sign Width
H = Post Length Behind Sign

The length calculated is rounded up as follows:
Timbers Posts 2’ increments
All Others: 1’ increments

8A - Embedment Depth

Timber Posts

For embedment depth of timber post, see Sign Support and Foundations Section.

Round Tubular Post

For round tubular posts subtract 3" due to the distance below the slip base casing.

Perforated Sguare Tubuilar Post

For perforated square tubular posts add 12" for the length of post in anchor
8B - Mounting Height
For mounting heights, see Lateral Clearance and Mounting Height section.
8C - Offset Height (A)
The lateral distance that a sign is placed affects post length due to the slope of the roadway and the slope
to the ditch. For estimating purposes assume a 1V.6H slope from edge of shoulder to edge of sign.
Tables 8-1 through 8-5 were developed using a 1V:6H slope from edge of shoulder to edge of sign. On
non-interstate highways assume a 4 foot shoulder and on interstate highways assume an 8 foot shoulder.
Delineators are typically placed 4 feet from the edge of shoulder. The following equation is used to
determine A:

A= (w)*.02 + (Lct+4)/6
w = Shoulder Width
l.c = Lateral Clearance
For example, a primary sign on an interstate highway with 8' shoulders:
w=§g

Lc=18
A =(8)".02 + (18+4)/6 = 3.83
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The following table summarizes the effect of lateral clearance on post length. Unless noted, all lateral

clearances are measured from delineator,

Table 8-1 Mainline Interstate Offset Height (A)

Mainline Interstate Highways
Lateral Clearance A
Gore Sign 1.0'
10’ 2471
18' 3.8%
38 7.16'

Table 8-2 Ramp and Crossroad Offset Height (A)

Ramps and Crossroads
Lateral Clearance A
10° 241
12’ 1.41'
25 491

*Measured from edge of traveled way

Table 8-3 Non-Interstate Offset Height (A)

Non- Interstate Highways
Lateral Clearance A
10' 241
12" 1.47
15 3.25
25 4.971

*Measured from edge of traveled way

Table 8-4 Barrier Protected Section Offset Height (A)

Barrier Protected Roadway Sections
Barrier Type A
Box Beam R
W - Beam 5
Cable 1.83'
Post Length Determination 8.2
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Table 8-5 Urban and Sections with Sidewalk/Gutter Offset Height (A)

Urban and Sections with Sidewalk/Curb

Lateral Clearance A
VAl 0
**Measured from front face of curb or back of

sidewalk

For steel beam post selection: X = A + Mh

8D - Post Length Behind Signs

The following table is to be used when determining the length of post behind signs

Table 8-5 Post Length Behind Sign

POST LENGTH BEHIND SIGNS
Post

Sign Height | Post Length | Sign Height | Length
1'-0" 1 24" Shield 2
1'-6" 1 36" Shield 3
2-0 2 30" Dia 3
2-6" 2 36" Dia 4
3'-0" 3 48" Dia 5
3'-6" 3 30" Oct 2
4'-0" 3 48" Oct 3
4'-6" 4' 36" Yield 2
5-0" 4 48" Yield Sl
5-6" 5 30" Schoal 2
6 -0" 5 36" School 3
6'-6" &' 48" School 3
7-0" 6" 36" Circle 2
7'-6" 7 48" X 36"
8-q" 7' No Passing 3
g -6" 7 Zone
9'-0" 7
9-6" g
10'-0" 9
10'- 6" 9
i1'-0" g
11'-6" 10°
12'-0" 10°
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Figure 8-1 Post Length Determination
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Example
A 9" X § primary sign located on an interstate section. Sign supportis 2 — 6 X 8 timber posts

L=Emb+Mh+A+1/120W)+H
Embedment Depth=7"
Mounting Height=7'
Offset Height {A) = 3.83'
1M12(wW) =75
Post Length Behind Sign (H) = 4'

L=7+7+383+.75+4=2258 use 24'
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9 - Hardware and Backing Angles

9A - Backing and Clip Angles

Backing angles attach to the sign to provide rigidity and a point of attachment to clip angles which attach
to posts. Backing angles run the width of the sign less 4 inches on either side. Typically multiple backing
angles are used, in the event that only one is used strips must be provided to prevent sign rotation. Clip
angles attach to the posts and are available in 2 lengths, 9" and 18”". The following tables and charts give
the number, size, and placement of backing angles. Sign overhangs cannot be less than 13", measured

from centerline support.

Table 9-1 Backing Angle Selection

One Post

Wwidth "W

Sign Height "H" { Feet )

{ Feat)

5.0 & Below

5.01-70

701110 11.01-150

4 & Below

2-L2x2x¥s

2-L2x2x Y%

J-L2x2x %

4-L2x%2%

Yia

4.01-5.0

2-L2x2x%s

2-L2% x2%xY

X X

Note:

Multiple Posts

Width "W
{ Feet)

Sign Height "H' ( Feet )

7.0 & Below

701-11.0

11.01-15.0

7 & Below

2-L2x2x%s

3-L2x2x¥%s

4-L2x2x %

7.01-11.0

2-L2%x2%x

3-L2%x2%% %

4-L2%x2%x %

11.01-14.0

3-L24Ax2%x%A

4-L2%x24A%

S5-L2Ax2%x /4

14.01-19.0

J-L24ax2%%%

4-L2%4x2%4%%

5-L24A%x2% x4

19.01-24.0

J-L2Ax2%xs

4-L2%6x24x

5-L2%x2%xY

Overhead sign structures use 24" x 214" x%4" backing angles on big signs.

We

All angles shall be ASTM A36 steel.
A 4" thick aluminum sign panel 4

wide or less on a single post does
not require backing angles 1o resist

a 90 M.P.H. wind veloclty.
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9B - Hardware
Overlay of Existing Signs
3/16" inch rivets with aluminum mandrels are used to attach aluminum overlay panels to existing
signs. Rivets are spaced at 6 inch centers around the edge of each overlay panel and 12 inches
throughout the remaining portion.
Attachment of Signs to Backing Angles

New Aluminum Signs: % inch rivets with steel mandrels are used to attach new aluminum sign
panels to backing angles.

New Plywood Signs: % inch x 1 ¥ inch elevator bolts are used to attach new plywood signs to
backing angles.

Attachment of Backing Angles to Clip Angles

Use a 3/8 inch diameter by 1" hex bolt with a single lock nut to attach backing angles to clip
angles.

Attachment of Clip angles to Post

Use either ¥z inch diameter carriage bolts or ¥4 diameter hex bolts with a flat washer and a single
lock washer and hex nut to attach clip angles to posts. Locking nuts may also be used with
OGEE washers, this is the preferred connection.

All hardware must be galvanized steel or Type I/l zinc cadmium plated.
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2 POSTS

W = Sign Width

Figure 9-1 Post Spacing and Backing Angle Placement
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10 - Reference Markers

Reference markers are a type of guide sign that provide location information to drivers and other
programs with the Department of Transportation.

Using the reference marker system allows Highway Safety to locate traffic accidents. Itis then possible to
identify highway deficancies associated with these traffic accidents. In addition, using reference markers
allows the Wyoming Department of Transportation to report dangerous highway conditions to the
traveling public. Reference markers allow maintenance forces to identify and plan operations.

10A - Location and Spacing of Reference Markers

On all highways and freeways within the State of Wyoming, reference markers are placed at either 4 feet
from the edge of shoulder or 2 feet behind guardrail. Spacing is generally in 1 mile increments with the
following exceptions:

At bridge ends the reference markers reference the center of the structure in 1/100" of a mile increments
and are placed at rear face of abutment. At points of equation change reference markers measure to the
point of change in 1/100™ of a mile increments.

10B - Interstate Highways

On all interstate highways single panel reference markers will be used. A single panel will have a width of
1 foot and heights of 2, 3, or 4 feet. 10 inch letters are required on all panels with the following
exceptions:
1) Triple digit non-integer locations (i.e. 543.21) use 8 inch letters.
2) Triple digit non-integer location at equation locations (i.e. 543.21 AH) use 6" letters.
Reference markers will be mounted on a 2" X 2" square tubular post.

10C - Non-Interstate Highways

On all non-interstate highways individual 4" X 7" panels will be used. Use 4 inch letters for integer
number and 3 inch letter in all other cases. Panels will be mounted to a standard delineator post.

10D - Materials

Use .125" aluminum for the substrate. Use ASTM Type IV green material for the background sheeting
and ASTM Type IV white sheeting for the legend.
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11 -Overhead Sign Structures

Before recommending any overhead signs, careful consideration should be given to ground
mounted signs. Requirements regarding clearzone, sight distance, insufficient space for ground
mounted signs, and lane assignments should all be carefully considered.

Signs are to be placed directly over the lanes to which they apply. Overhead signs should be
used on roadways where lane use control is required and at locations where space is not
available along the roadside. In addition, consideration should also be given in areas where sight
distance is limited by vertical or harizontal curvature.

The minimum vertical clearance to the bottom of all new overhead sign panels is 19'-0",

Overhead signing is required per the MUTCD in the following circumstances:
1} Overhead arrow per lane
2) Pull through signs
3) Interchange lane drops
4) Interchange sequence signs
5) Interstate to interstate
6) Cloverleaf interchanges
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12 - District Sign Upgrades

Each District is required to inspect one third of its signing inventory for the purpose of upgrading.
Inspections are to be performed by representatives from District Traffic and Headquarters Traffic.
Personnel from the Department's sign shop will represent Headquarters for all Interstate sign
inspections. Personnel from Signing and Work Zones will represent headquarters for all non-
Interstate sign inspections. Upgrading signs will follow a set schedule each year agreed upon by
the Districts and Headquarters. Additionally, night time inspections are to be performed by the
District prior to the general inspection.

After the general inspection is completed, signs that require an overlay or need replaced will have

layouts completed by headquarters. Fabrication will be completed by the Sign Shop and installed
either by the District or contract.
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13 - Shop Drawing Review

The Headquarters Traffic Program is responsible for the review and final approval of all steel wide
flange breakaway sign supports and solar service supports. Shop drawings are submitted to the
State Traffic Engineer in accordance with the Standard Specifications for Road and Bridge
Construction. Upon receipt of the shop drawings, the review will take no longer than 14 calendar
days.

During the review process the Resident Engineer provides the final post lengths in 1 inch
increments to be verified with the shop drawings. In addition to the post lengths, all aspects of
the plans are verified, including but not limited to: member size, bolt hole location, bolt hole size,
steel grade, and bill of materials.

Any errors or omissions are taken as exception and the shop drawing will be stamped as
advanced and returned to the fabricator for correction. A set of shop drawings with no errors or
omissions will be considered as no exceptions taken and stamped as final. Final copies of shop
drawings are distributed as follows:

Resident Engineer: 2 copies

District Traffic Engineer: 1 copy

Contractor: 1 copy

Fabricator: 1 copy

The fabricator is responsible for providing any other party with copies of the final shop
drawings.

This review does not relieve the Contractor or Fabricator from responsibility for error or omissions
and any necessary corrections.
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14 - Sign Inspection

Personnel from the Headquarters Traffic Program will inspect all permanent signs at the project
site prior to installation. This inspection ensures that signs meet layout, material, and fabrication
requirements. The contractor is required to contact the Signing Engineer of the Headquarters
Traffic Program a minimum of 14 calendar days in advance to schedule the inspection. All signs
must be unpacked and ready for inspection at the scheduled time. Inspections will not be
scheduled on Friday.

If permanent signs have not been inspected prior to installation, the Engineer will reject the
installed signs and the Contractor will schedule an inspection.

Once the inspection is complete, the Headquarters Traffic Program will notify the Engineer that

the inspection has been completed and present any exceptions. This inspection does not
constitute final acceptance of the completed sign installations.
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APPENDIX A — INTERSECTION AND JUCNTION SIGNING

Figure A-1 Interstate Diamond Interchange with Two Lane Crossroad
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Figure A-2 Interstate Diamond with Multilane Crossroad
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Figure A-3 Minor Interchange Crossroad
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Figure A-4 Highway Junction
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Figure A-5 Interchange Off Ramp County/Local Road
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Figure A-6 Interchange Off Ramp Non-NHS Cross Road
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Figure A-7 Interchange Off Ramp NHS Crossroad
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A-8 Sequence of Signs

Leaving town on an Interstate Highway the sequence of signs from the last interchange is a
follows:

1} Route Markers

2) Speed Limit

3) Distance

4) Emergency Parking Only

5) 911 Signing (may be omitted at the discretion of the Engineer)

Leaving town on a non-Interstate Highway the sequence of signs is as follows:

1) Route Markers

2) Speed Limit

3) Distance

4) 511 Signing (may be omitted at the discretion of the Engineer)

In all cases, repeat the entire sequence every 20 miles.
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APPENDIX B — TYPICAL SIGNING NOTES

B-1 Permanent Signing Notes

REQUEST SIGN FABRICATION LAYOUT SHEETS FROM THE WYDOT TRAFFIC PROGRAM
FOR ALL PERMANENT HIGHWAY SIGNS.

EACH INSTALLATION IS FIELD CHECKED BEFORE TIMBER BREAKAWAY POSTS ARE
ORDERED. POSTS LENGTHS (2 FT INCREMENTS) ARE SUPPLIED BY THE ENGINEER.
NO VARIATION IN MOUNTING HEIGHT IS PERMITTED.

EACH INSTALLATION IS FIELD CHECKED BEFORE ROUND TUBULAR STEEL POSTS ARE
ORDERED. POST LENGTHS (1 FT INCREMENTS) ARE SUPPLIED BY THE ENGINEER. NO
VARIATION IN MOUNTING HEIGHT IS PERMITTED.

EACH INSTALLATION IS FIELD CHECKED BEFORE SQUARE TUBULAR POSTS ARE
ORDERED. POST LENGTHS (1 FT INCREMENTS) ARE SUPPLIED BY THE ENGINEER. NO
VARIATION IN MOUNTING HEIGHT IS PERMITTED.

RETROREFLECTIVE TYPE IX SHEETING FOR LETTERS AND SYMBOLS, AND
RETROREFLECTIVE TYPE IV SHEETING FOR BACKGROUND IS REQUIRED FOR ALL NEW
WHITE ON GREEN SIGN PANELS, EXCLUDING REFERENCE MARKER PANELS.

RETROREFLECTIVE TYPE IV SHEETING IS REQUIRED FOR ALL NEW SIGN PANELS NOT
INCLUDED IN NOTE XX.

RETRORELECTIVE TYPE IV SHEETING IS REQUIRED FOR ALL NEW REFERENCE
MARKER PANELS.

TYPE IX SHEETING IS REQUIRED FOR THE FLOURESCENT YELLOW PORTION OF SIGN
PANELS.

3M SERIES 1179 BROWN SHEETING OR APPORVED EQUAL IS REQUIRED FOR ALL NEW
SIGN PANELS REQUIRING BROWN BACKS. SEE HIGHWAY SIGN SUMMARY.

3M SERIES 1170 BLACK SHEETING OR APPROVED EQUAL IS REQUIRED FOR ALL NEW
SIGN PANELS CALLING FOR BLACK LEGEND AND BCRDER.

FOR SIGN INSTALLATION AND ASSEMBLY, SEE SIGN STRUCTURE SHEETS.

AT LOCATIONS WHERE DRILLED SHAFT FOUNDATIONS ARE TO BE REMOVED, REMOVE
THE TOP OF THE FOUNDATION TO A MINIMUM OF 6 INCHES BELOW GRADE OR
COMPLETELY REMOVE THE DRILLED SHAFT FOUNDATION. AFTER REMOVAL, FILL
HOLE TO EXISITNG GRADE. REMOVED DRILLED SHAFT FOUNDATIONS ARE PROPERTY
OF THE CONTACTOR.

SHOP DRAWINGS ARE REQUIRED FOR SIGN NUMBER(S) X.

MOUNT NEW SIGN PANELS USING NEW HARDWARE AND ENSURE THAT THE NEW
SIGNS ARE MOUNTED AT THE SAME VERTICAL CLEARANCE AS THE EXISTING SIGN
PANELS. CENTER NEW OVERHEAD SIGN PANELS OVER APPRCPRIATE LANE(S).
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FIELD DRILL ALL VERTICAL CLIP ANGLES TO ASSURE PROPER FIT AND VERTICAL
CLEARANCE.

CLEARANCE DIMENSIONS ARE SUPPLIED BY THE ENGINEER FOR SIGNS XX AND YY.

UNLESS OTHERWISE SHOWN IN THE SIGN STRUCTURE DETAILS, USE ONLY VERTICAL
CLOSURE STRIPS.

AFTER THE REMOVAL OF THE CLEARANCE SIGN AND ALL ASSOCIATED HARDWARE
FROM STEEL BRIDGE GIRDERS, INSTALL GALVANIZED HIGH STRENGTH BOLTS,
WASHERS, AND LOAD INDICATING WASHERS AND NUTS INTO THE INITIAL
INSTALLATION HOLES IN ACCORDANCE WITH SUBSECTION 8152 OF THE 2010
STANDARD SPECIFICATIONS.

ALL EXISTING SIGNING NOT CONFORMING TO THE STANDARDS OF THESE PLANS IS
CONSIDERED NO WORK.

REMOVE AND STOCKPILE ALL CITY AND COUNTY OWNED SIGNS LOCATED WITHIN THE
PROJECT LIMITS. STOCKPILE LOCATION WILL BE DETERMINDED BY THE ENGINEER.
REMOVAL OF CITY AND COUNTY OWNED SIGNS IS INCIDENTAL TO THE CONTRACT PAY
ITEM REMOVAL OF SIGNS.

ALL NEW SIGN PANELS ARE STATE FURNISHED. MOUNTING HARDWARE IS FURNISHED
BY THE CONTRACTOR. THE SIGNS WILL BE AVAILABLE FOR PICKUP MONTH XX, 20XX
AND MAY BE PICKED UP BY THE CONTRACTOR AT THE WYOMING DEPARTMENT OF
TRANSPORATION SIGN SHOP, 5300 BISHOP BLVD., CHEYENNE, WYOMING. CONTACT
MR. MIKE CALAWAY OF THE WYDOT SIGN SHOP AT 307-777-4168. LABOR TO LOAD
SIGNS IS THE RESPONSIBILITY OF THE CONTRACTOR.

B-2 Sign Summary Notes
XX SIGN INSTALLATIONS TO BE REMOVED, SEE REMOVAL OF SIGNS SUMMARY.
XX SIGN INSTALLATIONS TO BE REMOVED AND RESET, SEE RESET SIGNS SUMMARY.

REFERENCE MARKER PANELS, EA, CONSISTS OF A COMPLETE REFERENCE MARKER
PANEL ASSEMBLY PER LOCATION.

FOR REFERENCE MARKER INSTALLATION AND ASSEMBLY, SEE REFERENCE MARKER
SHEET.

XX TYPE Il AMBER DELINEATORS, PLACED AT ALL APPROACHES.
XX TYPE Il CRYSTAL DELINEATORS, PLACED ON SHOULDERS.
PLACED AT MAINTENANCE CROSSOVERS.

DELINEATORS TO BE PLACED AS DIRECTED BY THE ENGINEER.
FOR DELINEATOR PLACEMENT SEE STANDARD PLAN SHEET 702-B1.

REMOVAL OF EXISTING DELINEATORS IS CONSIDERED INCIDENTAL TO THE NEW
DELINEATOR PAY ITEMS AND BECOME PROPERTY OF THE CONTRACTOR.
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QUANTITY INCLUDES XXX.XX SF OF .125" ALUMINUM FOR NEW SIGN PANELS AND
XXX.XX SF OF .040 ALUMINUM OVERLAY.

BID ITEM SIGN POST, SQ TUBULAR STEEL CONSISTS OF

XX -2"X2"12 GA STEEL POSTS

XX -2 4" X2 % 12 GA STEEL POSTS

XX-~2%"X2'%" 12 GA STEEL POSTS
XX TYPE | CRYSTAL DELINEATORS, OUTSIDE SHOULDER (MAINLINE).
XX TYPE | AMBER DELINEATORS, INSIDE SHOULDER (MAINLINE).
XX TYPE Il CRYSTAL DELINEATORS, OUTSIDE SHOULDER (RAMPS).
XX TYPE || AMBER DELINEATORS, INSIDE SHOULDER (OFF RAMPS).

XX OVERHEAD SIGN LUMINAIRES AND WIRING TO BE REMOVED FROM OVERHEAD SIGN
STRUCTURE AT SIGN LOCATION XXX. INCLUDED IS THE REMOVAL OF THE | BEAMS
THAT EXTEND BELOW THE SIGN PANELS..

SEE FLEXIBLE DELINEATOR SHEET.

THE REMOVAL OF FLASHING BEACONS AND ELECTRICAL 1S CONSIDERED INCIDENTAL
TO THE CONTRACT PAY ITEM, REMOVAL OF SIGNS, LUMP SUM.

B-3 Traffic Control Notes

PROVIDE A MAINTAINER, ONSITE, AT ALL TIME (24 HOURS A DAY, 7 DAYS A WEEK) IF
TRAFFIC IS BEING DIVERTED OR PROTECTED BY TEMPORTARY TRAFFIC CONTROL
DEVICES.

XX IMPACT ATTENUATCORS ARE REQUIRED.
XX PORTABLE TRAFFIC SIGNAL SYSTEM ARE REQUIRED.

XX PORTABLE VARIABLE MESSAGE SIGNS ARE REQUIRED AND TO BE PLACED AND
USED AS DIRECTED BY THE ENGINEER.

LANE RENTAL IS BEING UTILIZED ON THIS PROJECT.
A + B BIDDING IS BEING UTILIZED ON THIS PROJECT.

PROVIDE A MEANS OF ANCHORING THE TEMPORARY CONCRETE BARRIER RAILS TC
THE BRIDGE DECK. ENSURE THE ANCHORAGE SYSTEM MEETS THE SPECIFICATIONS
AND GUIDELINES OF NCHRP 350 OR THE AASHTO MANUAL FOR ASSESSING SAFETY
HARDWARE (MASH). SUBMIT THE PROPOSED ANCHORAGE SYSTEM TO THE ENGINEER
A MINIMUM OF 14 CALENDAR DAYS BEFORE THE TEMPORARY BARRIER RAIL
INSTALLATION.

A PORTABLE TRAFFIC SIGNAL SYSTEM IS REQUIRED FOR EACH BRIDGE.
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FLARE TEMPORARY CONCRETE BARRIER AT A RATE OF 12:1 AWAY FROM THE ACTIVE
TRAVELED LANE FOR A MINIMUM OF 15 FEET.

XXX FEET IS ESTIMATED FOR STRUCTURE XXX PER PHASE
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