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1. INTRODUCTION

1.1 Background

This Sign Plan Design for At-Grade Intersection Manual has been developed to provide training to traffic
personnel to acquire basic design skills in assembling at-grade signing plans. This one-day course is designed
for persons who need to acquire signing plan design skills. Sample signing plan sets are provided as a
reference.

This manual has been divided into nine (9) chapters that contain the following information:

Chapter 1 — Introduction
Chapter 2 — General Principals of Traffic Signing
Chapter 3 — Regulatory Signs, Warning & Guide Signs
Chapter 4 — Traffic Engineering Manual (TEM) Chapter 6
Chapter 5- MN MUTCD Part 2
o Note: Some of the MN MUTCD and TEM pages are not included in this manual. If the
content of the page is not covered in this class, the page will not be included in the Manual.
Chapter 6 — Signing Plan Sets
Chapter 7 — At-Grade Sample Plan
Chapter 8 — Specifications and Special Provisions
Chapter 9 — Appendix

ASANENENEN

ANEANEA NN

IMPORTANT: The material used to develop this course is current at the time of print. The
holder of this Manual should refer to the original reference materials to check for updates.
Many of the updated materials can be found at the MnDOT Office of Traffic, Safety and
Technology website. The website is: http://www.dot.state.mn.us/trafficeng/.

1.2 Goals of Course

In this Sign Plan Design for At-Grade Intersection Course, participants will obtain the basic skills in
assembling signing plans for at-grade intersections. The Traffic Engineering Manual (TEM) Chapter 6 and the
Minnesota Manual on Uniform Traffic Control Devices (MN MUTCD) Chapter 2 will be referenced.

At the end of each course, you will be able to:

v Describe the general principles of traffic signing

Identify the various types and classification for signs

Locate the applicable information in the MN MUTCD and TEM
Layout signing elements on a signing plan set

Determine the appropriate support type for signs

SR NEN

1.3 Disclaimer

This manual is disseminated under the sponsorship of the Minnesota Department of Transportation
(MnDOT), Office of Traffic, Safety and Technology. MnDOT and Albeck Gerken, Inc. assume no liability for its
contents or use thereof.
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MnDOT does not endorse products or manufacturers. Trademarks of manufacturer’s names appear herein
only because they are considered essential to the object of this manual.
1.4 Acknowledgements

The development of this Sign Plan Design for At-Grade Intersection Course Manual has been a result of the
efforts of the MnDOT Office of Traffic, Safety and Technology (OTST) and Albeck Gerken, Inc. The
contributions by Heather Lott, Rick Sunstrom and Brian Barrett are gratefully acknowledged.

1.5 Contact Information

MnDOT'’s technical experts are listed below with contact information.

Heather Lott, P.E. Brian Barrett

State Signing Engineer Central Office Signing
MnDOT OTST MnDOT OTST

(651) 234-7371 (651) 234-7374
heather.lott@state.mn.us brian.barrett@state.mn.us

1.6 Written Communications Policy

To request this document in an alternative format, please contact the Affirmative Action Office at 651-366-
4723 or 1-800-657-3774 (Greater Minnesota); 711 or 1-800-627-3529 (Minnesota Relay). You may also
send an e-mail to ADArequest.dot@state.mn.us. (Please request at least one week in advance).

1.7 MnDOT OTST Website

The MnDOT Office of Traffic, Safety and Technology website (see Exhibit 1-1) includes a wide variety of
traffic engineering information, including traffic signing. The website can be visited by going to:

http://www.dot.state.mn.us/trafficeng/.

Click on the links to proceed to the appropriate Traffic Engineering Site.
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Exhibit 1-1

MnDOT OTST Website

m DEPARTMENT OF
TRANSPORTATION

Approved/Qualified Products ~ Organizations ~ Contacts

What we do

The Ofice of Trafc. Safely and Engineering solutions for traffic safety

Technelogy establishes guidelines
and procedures - striving for
unifermity in traffic engineering -
throughout the state of Minnesota,
and builds relationships between
state, county and city engineering
staff to resolve questions about

Approved products
Bicycling

Cable median barriers
Corridor modeling
Guidestar

A multi-disciplinary approach
TOWARD
ZERO

engineering and roadway safety.

Lightin
Pavement markings
Pedestrians

Roundabouts

Reduced Conflict Intersections

Rumble strips and siripes

b e
Intelligent Transportation Systems (ITS)
DEATHS

TZD traffic safety solutions is a mulfi-disciplinary
approach incorporating

« Education
« Enforcement

* Signals + Emergency services

- Slaning « Engineering

* Speed limits

« Pedestrian accommodations through work When a traffic safety issue is identified, changing
zones the roadway (traffic signals, signage and the like)

. Tort claims may appear to be the most direct solution; however,

+ Traffic safefy crash data and driver behavier often reveals that

+ Traffic topics webinars engineering is just ane companent

« Training

Trivia and facts
Work zones

Exhibit 1-2

Click on the link to Signing to go to the Signing home page show in Exhibit 1-2.

MnDOT Signing Website

Signing

Products and services
« Publications

= Plans and special provisions

« Training

For more information

« Erequently asked guestions about road signs
= Logo signs

Reservation road signs and casino signing

State Sign Shop
Billboards

« Campaign signs. and other objects within highway right of way

How do | get a traffic sign installed or fixed?
Determine if the road is county, city or a state highway. For sign requests on county
roads contact the county engineer. For sign requests on city streets contact the city.

State highways

For sign requests on the state highway system including those pictured below,
contact the district traffic engineer in the location of your request

Interstate Hwys

I MINNESOTA Y intcrsTATE §

Other questions?

For more technical information of traffic signing design, standards or implementation
in Minnesota contact:

Heather Lot
State Signing Engineer

heather lott@state mn.us
651-234-7371
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The Signing page includes links to publications, plans and special provisions, training along with other
important information. By clicking on the link to Plans and special provisions
(www.dot.state.mn.us/trafficeng/signing/plans.html), you can download the following:

Special provisions

Signing sample plans

Documents, checklists and worksheets
Guide sign panel designs examples
Plan sheets

Sign cell library

Tabulation Sheet Templates
Placement details

Structural details

AN N N N NN

Note: Throughout this manual are numerous URLs to specific website with valuable
information. Overtime, these links may change. A web search will often lead to the proper
location. For instance, a search on “MnDOT plans and special provisions” will lead you to
the website listed on the top of this page.

1.8 Glossary

A glossary of terms related to signing is included in the TEM handout found in Chapter 4.
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2. GENERAL PRINCIPALS OF TRAFFIC SIGNING

2.1 Minnesota Manual on Uniform Traffic Control Devices

m

Sign Plan Design for At-Grade Intersections

Minnesota develops and adopts a state MUTCD that is in substantial conformance with the Federal MUTCD.
The Minnesota MUTCD (MN MUTCD) was recently updated in February 2015. Chapter 2 of the MN MUTCD
is dedicated to traffic signs.

Exhibit 2-1 Minnesota MUTCD

Chapter 2 of the MN MUTCD related to Traffic Signs

PART 2. SIGNS
Chapter 2A. General

2A.1  Function and Purpese of Signs

This Manual contains Standards, Guidance, and Options
for the signing of all types of highways, and private roads
open to public travel. The functions of signs are to provide
regulations, warnings, and guidance information for road
users. Words, symbols, and arrows are used to convey the

Minnesota Manual

IA3  Standardi

It is recognized that urban traffic conditions differ from
those in rural environments, and in many instances signs are
applied and located differently. Where pertinent and
practical, this Manual sets forth separate recommendations
for urban and rural conditions.

ion of Applicati

messages. Signs are not typically used to confirm rules of
the road.
Signs should be used only where justified by engineering

Detailed sign requirements are located in the following
Jjudgment or studies, as provided in Section 1A.9.

Chapters of Part 2:

Results from traffic engineering studies of physical and
traffic factors should indicate the locations where signs are
deemed necessary or desirable

Chapter 2B — Regulatory Signs, BArricades, and Gates

Chapter 2C — Waming Signs and Object Markers

Chapter 2D — Guide Signs for Conventional Roads

Chapter 2E — Guide Signs for Freeways and
Expressways

Chapter 2F — Toll Road Signs

Chapter 2G — Preferential and Managed Lane Signs

February 2015

Roadway geometric design and sign application should
be coordinated so that signing can be effectively placed to
give the road user any necessary regulatory, waming,

Chapter 2H — General Information Signs

guidance, and other information.
Chapter 21 — General Service Signs
Chapter 2J — Specific Service (Logo) Signs

i Each standard mﬁn shall be disﬂla‘ai nn]‘ for the .ﬁclﬁt

The MN MUTCD contains Standards, Guidance, and Options for the signing of all types of highways, and
private roads open to public travel. Detailed sign requirements are located in the following Chapters of Part
2 of the MN MUTCD:

Chapter 2B — Regulatory Signs, Barricades, and Gates
Chapter 2C — Warning Signs and Object Markers
Chapter 2D — Guide Signs for Conventional Roads
Chapter 2E — Guide Signs for Freeways and Expressways
Chapter 2F — Toll Road Signs

Chapter 2G — Preferential and Managed Lane Signs
Chapter 2H — General Information Signs

Chapter 2|1 — General Service Signs

Chapter 2) — Specific Service (Logo) Signs

Chapter 2K — Tourist-Oriented Directional Signs

Chapter 2L — Changeable Message Signs

Chapter 2M — Recreational and Cultural Interest Area Signs
Chapter 2N — Emergency Management Signs

AN N NN N Y U N N N NN

Pertinent sections/pages of the MN MUTCD are included as a handout in Chapter 5 of this manual.
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2.1.1 MN MUTCD Text Headings
When used in the sections of the MN MUTCD, the text headings shall be defined as follows:

AW Astatement of required, mandatory, or specifically prohibitive practice regarding a traffic
control device. The verb “shall” is typically used. Standards are sometimes modified by
Options.

GUIDANCE:| A statementof recommended, but not mandatory, practice in typical situations, with
deviations allowed if engineering judgment or engineering study indicates the deviation to
be appropriate. The verb “should” is typically used. Guidance statements are sometimes
modified by Options.

OPTION: A statement of practice that is a permissive condition and carries no requirement or
recommendation. Options may contain allowable modifications to a Standard or
Guidance. The verb “may” is typically used.

SUPPORT: An informational statement that does not convey any degree of mandate,
recommendation, authorization, prohibition, or enforceable condition. The verbs “shall”,
“should”, and “may” are not used in Support statements.

Exhibit 2-2 is an example of the text headings used for Section 2C.2 from the MN MUTCD.

Exhibit 2-2 Text Heading Example from MN MUTCD

2C.2  Application of Warning Signs
The categories of warning signs are shown in Table 2C-1.
STANDARD:

Warning signs specified provided herein in this Manual

The use of warning signs shall be based on an engineering
study or on engineering judgment.

The use of warning signs should be kept to a minimum as
the unnecessary use of waming signs tends to breed
disrespect for all signs. In situations where the condition or
activity is seasonal or temporary, the warning sign should be
removed or covered when the condition or activity does not
exist.

Consistent with the provisions of Chapter 2L, changeable
message signs may be used to display a warning message.

Consistent with the provisions of Chapter 4L, a Warning
Beacon may be used in combination with a standard warning
sign.

cover most of the conditions that are likely to be
encountered. Additional warning signs for low-volume
roads (as defined in Section 5A.1), temporary traffic control
zones, school areas, highway-rail grade crossings, and
bicycle facilities, and highway-light rail transit grade
crossings are discussed in Parts 5 through 9, respectively.

Section 1A.9 contains information regarding the
assistance that is available to jurisdictions that do not have
engineers on their staffs who are trained and/or experienced
in traffic control devices.

2.2 Traffic Engineering Manual

The Traffic Engineering Manual (TEM) is issued and updated by the MnDOT Office of Traffic, Safety and
Technology (OTST). The purpose of the TEM is to establish uniform guidelines and procedures, primarily for
use by personnel at MnDOT. Counties, cities, and local units of government will also find this manual useful
when striving for uniformity in traffic engineering throughout the state of Minnesota. It is the intent of this
Manual to set forth accepted practices, procedures, and guidelines, chiefly for the sake of uniformity of
application, but there is no legal requirement for their use.
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The TEM contains 14 chapters. Chapter 6 is related to Traffic Signs (see Exhibit 2-3). The most current
version of the TEM can be found at:

http://www.dot.state.mn.us/trafficeng/publ/tem/index.html

NOTE: Chapter 6 of the TEM was recently updated in March of 2017. The TEM serves as a
supplement to the MN MUTCD, and designers for MnDOT projects should use both.

Exhibit 2-3 MnDOT Traffic Engineering Manual (TEM)
Chapter 6 of the TEM related to Traffic Signs

March 2017 Trathic Engineering Manual Chapter 6

Minnesota Department of Transportation

Traffic Engineering Manual 6-1.00 INTRODUCTION

6-1.01 Purpose

Traffic signs regulate, warn, and guide motorists, pedestrians, and other traffic on all public roads. The traffic
sign is the most commonly used traffic control device, and it is the oldest device for regulating, warning, and
guiding traffic. Signs are not ordinarily needed to confirm the basic rules of the road, but they are essential to
inform highway users of specific regulations, to warn users where hazards are not self-evident, and to furnish
information and guidance.

The Minnesota Manual on Uniform Traffic Control Devices (MN MUTCD) provides legal standards, allowable
limits, and alternatives for the design, use, and application of traffic signs. The purpose of this chapter is to
October describe typical applications and procedures related to placement of traffic signs on trunk highways

- Since the basic principles of signing are set forth in the MN MUTCD and must be adhered to, engineers,
2013 technicians, and maintenance personnel responsible for the design, placement, operation, maintenance, and
uniformity of these devices should have ready access to and be familiar with the MN MUTCD

Chapter 6 of the TEM is broken into the following subsections:

<

6-1.0 Introduction

6-2.0 Glossary

6-3.0 Legality - Legal Authority For Placement of Traffic Signs
6-4.0 General Principles of Traffic Signing

6-5.0 Application Guidelines - Regulatory Signs
6-6.0 Application Guidelines - Warning Signs

6-7.0 Application Guidelines - Guide Signing

6-8.0 Application Guidelines - Miscellaneous Signing
6-9.0 Object Markers

6-10.0 Delineators

Appendix A — MnDOT Supplemental Guide Signs

LA COR S

<

Pertinent section/pages of the TEM are included in Chapter 4 of this manual.
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2.3 Additional Signing Publications

Beyond the MN MUTCD and TEM described previously, additional publications are avaialable regarding
signing. These can be found at, www.dot.state.mn.us/trafficeng/signing/publications.html and include, but
are not limited to the following:

v" MnDOT Standard Sighs Summary

MnDOT Standard Signs and Markings Manual
Freeway Signing Plan Design Course Manual
Guide Sign Design Course Manual

Signs 101 Course Manual

A variety of reports and technical memorandums

ANENENENEN

2.4 Five Principles of Traffic Control Devices

As stated in the MN MUTCD Section 1A.2, in order for traffic signs to be effective, they should meet the
following basic requirements:

Fulfill a need

Command attention

Convey a clear, simple meaning
Command respect from road users

Give adequate time for proper response

vk wnN e

Design, placement, operation, maintenance, and uniformity are aspects that should be carefully considered
in order to maximize the ability of a traffic control device to meet the five requirements listed in the
previous paragraph. Vehicle speed should be carefully considered as an element that governs the design,
operation, placement, and location of various traffic control devices.

Item 2, 3 and 4 in the list are mostly covered by how the sign is designed. That is, addressed by following the
design rules and policies as set forth in the appropriate documents. Item 1 and 5 are the engineering behind
signing. That is, the sign must fulfill a given need (be justified) and the placement should be such to give
adequate time for the driver to respond.

2.5 Functional Classifications of Traffic Signs
The MN MUTCD classifies signs by their functional usage as follows:
1. Regulatory signs inform road users of traffic laws or regulations and indicate the applicability of

legal requirements that would not otherwise be apparent.

2. Warning signs are used to call attention to unexpected conditions on or adjacent to a highway,
street or private road open to public travel and to situations that would not be readily apparent to
the motorist.

3. Guide signs are used to provide directions to motorists, informing them of intersecting routes,
directing them to cities and other important destinations, and guiding them to available services,
points of interest, and other geographic, recreational, or cultural sites.

Further, guide signs for highways have two (2) sub-classifications:
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1. Primary guide signs consist of advance junction signing, exit directional signs, exit gore signs and
destination signs. On interstate freeways, exit numbers are included. Distance signs are also
primary guide signs.

2. Supplemental guide signs further provide the driver geographic orientation and secondary
destinations at certain interchanges. Destinations include cities, motorist services, or traffic
generators.

2.6 Department Classification by Sign Design Type

Refer to Section 6-4.04 of the TEM. This is included as a handout in Chapter 4 of this manual.

2.7 Plan Set Sign Symbols

Typical technical symbols used for plan sets are shown in the Appendix, Section 9.3.

2.8 Dimensions

Dimensions are discussed in Section 2A.11 of the MN MUTCD. Larger sizes are designed for use on freeways
and expressways, and can also be used to enhance road user safety and convenience on other facilities,
especially on multi-lane divided highways and on undivided highways having five or more lanes of traffic
and/or high speeds.

2.9 Word Messages

Word Messages are discussed in Section 2A.13 of the MN MUTCD. Word messages should be as brief as
possible and the lettering should be large enough to provide the necessary legibility distance. A minimum
ratio of 1 inch of letter height per 30 feet of legibility distance should be used.

2.10 Sign Lighting

Generally, sign lighting is not needed. Each district/division shall conduct a field review to determine if it is
necessary to light overhead signs. During the review,

v Sign viewing should be made with low-beam headlights
v Personnel unfamiliar with sign message should be part of review team

By turning off or not installing overhead lighting, MnDOT benefits by reducing energy and maintenance
costs.

Additional details are included in the TEM Section 6-4.05.06. This is included in as a handout in the manual
as Chapter 4. In addition, see Chapter 10 of the TEM for information on Roadway Lighting (not included in
this manual).

2.11 Support for Type C and D Signs
2.11.1 Type Csigns

1. Support system - ground-mounted signs are spliced or single U-posts driven into subsoil, attached to a
bridge railing utilizing O-posts, or banded to traffic signal pedestals or mast arm poles. Unsupported length
and sign panel area determines number of U-posts and need for stringers and/or knee bracing.
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2. Sign panel - sheet aluminum with direct applied retroreflectorized or screen processed legend. Punching
is specified in the Standard Signs and Pavement Markings Manual.

2.11.2 Type D signs

1. Support system - same as Type C signs but generally supporting greater sign panel area. They may be
affixed to a bridge railing, traffic signal mast arm, etc.

2. Sign panel - same as for Type C signs but splice plates may be required as specified in the Standard Signs
and Pavement Markings Manual.

2.12 Lateral Offset

2.12.1 General

Information on lateral clearance can be found in the MN MUTCD 2A.19 and the TEM Chapter 6. In general,
all supports should be located as far as practical from the edge of the shoulder. Advantage should be taken
to place signs behind existing roadside barriers, on over-crossing structures, or other locations that
minimize exposure to traffic.

2.12.2 Type C and D Signs

Figure 6.1 of the TEM includes information on the lateral spacing for Type C and D signs. This figure is
included in Chapter 6 of this manual. A portion of this is shown in Exhibit 2-4 and Exhibit 2-5.

Exhibit 2-4 Type C and D Lateral Offset Example (Urban Areas)

URBAN

TYPICAL SPEEDS
BELOW 45 MPH

- n.-l o
1 1

7t @

:

Primary
Sign

Secondary
Sign

AN

NN/ AN\

@ When a secondary sigr{ is mounted on a single riser post the rn'ounting height of the secondary sign may be mounted
5 ft. above the ground.
5. All dimensions are minimums.
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Exhibit 2-5 Type C and D Lateral Offset Example (Rural Areas)
TYPICAL SPEEDS
45 MPH AND ABOVE
Pri
- 12 ft. —— sm.gfy
Elevation of Elevation of
Traveled 12 ft. — Traveled Secondary
Roadway T Roadway T Sign
\‘ \ @0 ’
— ) I '
Shoulder Shoulder
Edge of Shoulder or Edge of Shoulder or
Face of Curb Face of Curb
@ 5 ft on conventional roads; 7 ft on expressways and freeways.
When a secondary sign is mounted to more than one riser post, the mounting height from the elevation of the roadway
to the bottom of the secondary sign shall be 5 ft on conventional roads and 7 ft on expressways and freeways.
(3 When a secondary sign is mounted on a single riser post, the mounting height from the elevation of roadway to the
bottom of the secondary sign may be 1 ft less than the height specified in note 2.
@ When a secondary sign is mounted on a single riser post the mounting height of the secondary sign may be mounted
5 ft. above the ground.
5. All dimensions are minimums.

2.12.3 OTST Placement Details on Website

Information on the lateral offset can be found at the following link,

http://www.dot.state.mn.us/trafficeng/signing/doc/placementstd.pdf. A sample is included in Exhibit 2-6.

Exhibit 2-6 Type C & D Sign Lateral Offset
L 12'FROM EDGE OF SHOULDER OR CURB FACE
i ROA%WAY
MTC. HT. et G e i
'WIN. (SEE SIGNING TABULATIONS} —
i
=t -
EpeE_nc_tuonoin
—

ROUTE MARKER, REGULATORY & WARNING SIGNS
GUIDE SIGNS - TYPE D

- TYPE C
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2.13 Mounting Height and Vertical Clearance
2.13.1 Type C and D Signs

Figure 6.1 of the TEM includes information on the vertical clearance for Type C and D signs. This figure is
included in Chapter 6 of this manual. A portion of this is shown in Exhibit 2-4 and Exhibit 2-5.

2.13.2 Type A Signs

Information on the vertical clearance can be found at the following link,
http://www.dot.state.mn.us/trafficeng/signing/doc/placementstd.pdf. A sample is included in Exhibit 2-7.

Exhibit 2-7 Type A Sign Vertical Clearance

| —
“H' (SEE NOTE 6 BELOW) ﬂ\.r.mzxz.
IlKII -.._jl
(SEE_CROSS SECTION 30 FEET by
PREFERRED OR NOTE 8 BELOW)
EDGE OF THRU LANE |l —1

GUIDE SIGN - TYPE A

5. "Y'"IS THE PERPENDICULAR DISTANCE FROM THE GROUND LINE
TO THE FRICTION FUSE ON THE POST. THIS DISTANCE SHALL BE
AT LEAST 7.

6. WHERE "X'" IS LESS THAN 30', "H' SHALL BE 7'. WHERE "'X"!
IS 30'0R GREATER, MINIMUM AND PREFERRED "'H'" IS 5'.

2.14 Sign Installation Practice

2.14.1 Sign Groupings

Traffic signs of different functional classification should not be mixed in a given sign installation. It is not
always feasible to erect signs separately in urban areas where mounting space is limited and visibility
problems occur. In such cases, a sign of major importance may be placed above a relatively small sign of
routine or secondary significance. However, if the design of the individual panels could mislead or confuse
the motorist, this practice should be avoided.

2.14.2 Sign Spacing
General

Signs in a series must be uniformly spaced so that a driver traveling at normal speed has adequate time for
the proper response. Since one of the primary objectives of traffic signing is to convey a needed message to
motorists, care should be taken to provide compatible and effective sign spacing and to avoid reliance
strictly on minimum distances unless absolutely necessary. As a rule of thumb for guide signs, every one
inch of capital letter text height is equivalent to 30 feet of legibility distance.
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Rural Areas

Sign spacing in rural areas should not be less than the distance required to read each sign at the upper
range of anticipated vehicle approach speeds. For minimum recommended distances between signs of
different purposes on rural highways see Figures 6.24A, 6.24B, 6.25, and 6.26 in the TEM (Chapter 4).

Urban Areas

In urban areas with speed limits of 35 mph or less, the minimum distance between signs is 100 feet. For 40
mph or greater, this distance is 150 feet.

Double Signing
If sign spacing approaches the minimum desirable distance, double signing (right and left shoulder) may be
utilized. Double signing should be used if the number of traffic conflicts is high.

2.14.3 Windloading

AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals
(current edition), governs the design of all permanent signing installations prepared for construction
contract letting. Briefly, AASHTO specifies iso-tacs and corresponding wind pressures on sign panels as
follows:

All ground-mounted and overhead signs shall be designed for a 50-year mean occurrence interval, which
results in 90 mph wind speeds for Minnesota.
2.14.4 A-Frame and U-Post Mountings

MnDOT uses 3 lb/ft stub posts with 2.5 Ib/ft posts for the remainder of the structure. Assuming an average
distance of 10 feet from the bottom of the sign panel to the ground line, the correct sign structure design
and post spacing shall be determined by using Chart 6.2 and Chart 6.3 in the TEM (see Chapter 4).

To use these charts:
1. First, determine the total length of the sign panel.

2. Then, determine the height of the sign panel or add the heights of all of the individual sign panels to
be mounted on the same sign structure.

3. Based upon these dimensions (in inches), determine the correct number of vertical U-Posts (riser
posts) and knee braces from Chart 6.2.

4. After determining the correct number of riser posts to be used for the sign structure, refer to
http://www.dot.state.mn.us/trafficeng/signing/doc/canddsignground.pdf and the punch codes in
the MnDOT Standard Signs and Markings Manual for the spacing from center to center of posts.

5. If there is no punch code or the sign structure is unique, then refer to Chart 6.3 in the TEM to
determine riser post (center to center) spacing.

In lieu of using two riser posts (in accordance with Chart 6.2 of the TEM) for a sign panel, one riser post may
be used for any of the following conditions:

a) Rocky soils where holes are drilled for sign posts.
b) Concrete sidewalk or median.

c) Protected area experiencing low wind speeds.

d) Urban location.
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e) Other locations where the placement of two riser posts is impractical.

On a sign assembly with three or more riser posts, the posts and knee braces shall be spaced at least 45
inches on centers.

Sign structures using U-posts shall be assembled according to the details shown in
http://www.dot.state.mn.us/trafficeng/signing/doc/canddsignground.pdf. These details were designed

based on crash tests conducted at Texas Transportation Institute in 1988 and 1989.

Example

1. First, determine the total length (width) of the sign panel (refer to Exhibit 2-8). In this example, the
width of the sign is 66”.

2. Then, determine the height of the sign panel or add the heights of all of the individual sign panels to
be mounted on the same sign structure (refer to Exhibit 2-8). There is one sign in this example that

is 36” high.
Exhibit 2-8 Example Sign Width and Height
7 E
Walker ]
High School |
qu CNOOI i
|
N\ vdl~
174 A 312 ok 17.4
L 4o L e L 9 L4od
4. 203 —SWidth 29.9 49
66

“Walker” E Mod; “High School” E Mod; Arrow 13 - 14.0" 0%

3. Based upon these dimensions (in inches), determine the correct number of vertical U-Posts (riser
posts) and knee braces from Chart 6.2 (refer to Exhibit 2-9). In this example, using the length of 66”
and height of 36” falls into the “2U-2A” portion of the chart. The 2U indicates the use of 2 U-posts
and the 2A indicates to use 2 Knee Braces. See Exhibit 2-10 for an example installation.

4. After determining the correct number of riser posts to be used for the sign structure, refer to
http://www.dot.state.mn.us/trafficeng/signing/doc/canddsignground.pdf and the punch codes in

the MnDOT Standard Signs and Marking Manual for the spacing from center to center of posts. For
this example, there is not a punch code available since this is a non-standard sign.
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5. If there is no punch code or the sign structure is unique, then refer to Chart 6.3 in the TEM to
determine riser post (center to center) spacing (see Exhibit 2-11). Since the panel width is 66”, the
post spacing is 42”. Also note from this same exhibit that a 72” sign also has post spacing of 42”. In
other words, this same structure could be used for a 66” or 72” sign.

Exhibit 2-9 Example use of Chart 6.2 from TEM

144—
Legend
138 U = Vertical U-post
132 A =Knee Brace
126
120 . .
Type "A" Signs with Breakaway |-Beams
P 114 (signs falling above lined area)
A 10
N 102
E 96
L
30 l
H s RUR2A
E | RUhA L]
I % JUJIA
f‘l 55— 3U-3A |
T 60—
54— |
s RU{1A ]
42
36
o \L_RU RUI2A
24
18 L
- 1U
| [T 171711771711
12 18 24 30 36 42 48 54 60 66 72 73 84 90 96 102 108 114 120 126 132 138 144 150 156 162 168 174 180
PANEL WIDTH
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Exhibit 2-10 Example of 2 Vertical Posts and 2 Knee Braces (including Stringers)

¥

KNEE BRACE— B

(STRUCTURAL SPLICE[d

VERTICAL POST—>{

= 1l
3" MAX.
T&v STUB POST —>f] o ]
H (48] T«f

az

)/" j;H

¢

Exhibit 2-11 Example from Chart 6.3 of the TEM

POST SPACING
PANEL > 3 2
WIDTH | posTs | posTs | PosTs
(inches) | (inches) | (inches) | (inches)
36 24 -
42 30
48 30 -
54 30
66 42
78 54 -
84 54
90 54 -
96 54
102 80 45 -
108 66 45
114 86 45
120 72 45 -
126 78 45 -
132 78 45 -
138 78 43 —
144 90 51 45
150 90 54 45
156 90 54 45
162 96 57 48
168 96 60 48
174 102 63 54
180 108 63 54
Use this chart if punch codes cannot be found in the Standard Signs Manual.
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2.14.5 Post Length Determination

The post length determination is show in Exhibit 2-12. The length of the post is equal to the (1) Sign Panel
Height, plus (2) the Mounting Height, plus (3), the U-channel Post Embedment. Item (1) is determine by the
actual height of the sign. Item (2) is 7’ along the mainline of a trunk highway. Item (3) is 3.5" in the ground.

If the sign is on the flat ground, the height is items (1) + (2) + (3) and round to the nearest foot. If the sign is
on a slope, add 2’ and round to the nearest foot.

Exhibit 2-12 Post Length Determination

Type C and Type D Sign Post Length Determination

Tign Panel
& Yy
1. Sign Panel Height
Tatal height of all sign panels on a sign
siructure
¥
F 3
REQUIRED POST 2. Mounting Height

LEMGTH Tyoe CorD - i
=1+2+3" _:{::ﬂ Bast flong the mainline of & trunk highway,
= mounting height = 7'

Gmund

W

3. U-gchannsel Post Embeadment

Paost embeddad in ground 3.5

Mote:

1. If a sign is located on flat ground,
1+ 2 + 3 = required post length
{round total length up to nearest fool)

2. If a sign is located an an inslops in 3 rural area, ADD 2 fest for the
slope (round total length up to nearest fool)
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3. REGULATORY, WARNING & GUIDE SIGNS OVERVIEW

In this chapter, an overview of regulatory, warning and guide signs is presented. Additional detailed
information is included in the TEM and MN MUTCD included as handouts in Section 4 and 5 of this manual.

3.1 Regulatory Signs

Regulatory signs shall be used to inform road users of selected traffic laws or regulations and indicate the
applicability of the legal requirements. Regulatory signs shall be installed at or near where the regulations
apply. The signs shall clearly indicate the requirements imposed by the regulations and shall be designed
and installed to provide adequate visibility and legibility in order to obtain compliance.

Regulatory signs shall be retroreflective or illuminated to show the same shape and similar color by both
day and night, unless specifically stated otherwise in the text discussion in the MN MUTCD for a particular
sign or group of signs.

The requirements for sign illumination shall not be considered to be satisfied by street, highway, or strobe
lighting.

3.1.1 Establishment of Priorities

Signs should be used only where warranted by facts and field studies. Signs are essential where special
regulations apply at specific places or at specific times only, or where hazards are not self-evident.

Regulatory signs are not necessary to confirm rules of the road.

3.1.2 Size of Regulatory Size
The size of regulatory signs is discussed in Section 2B.3 of the MN MUTCD. Relevant details include:

v The sizes for regulatory signs shall be as shown in Table 2B-1 and in Appendix C in the MN MUTCD
(see page 5-18 of this manual).

v Also refer to the Standard Signs Summary as a guide for signs that are beyond the requirements
listed in the MN MUTCD.

v" The minimum sizes for regulatory signs facing traffic on exit and entrance ramps should be as
shown in the column of Table 2B-1 (of the MN MUTCD) that corresponds to the mainline roadway
classification (Expressway or Freeway). If a minimum size is not provided in the Freeway column,
the minimum size in the Expressway column should be used.

o If a minimum size is not provided in the Freeway or Expressway Column, the size in the
oversized column should be used.

3.1.3 Stop Control
From the MIN MUTCD, Section 2B.5 through 2B.7:

v" When it is determined that a full stop is always required on an approach to an
intersection, a STOP (R1-1) sign shall be used.

v Atintersections where a full stop is not necessary at all times, consideration
should first be given to using less restrictive measures such as YIELD signs.

v" Multi-way stop control can be useful as a safety measure at intersections if
certain traffic conditions exist.
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3.1.4 Yield Control
From the MUTCD, Section 2B.8 through 2B.9:

v" The YIELD (R1-2) sign shall be a downward-pointing equilateral triangle with a
wide red border and the legend YIELD in red on a white background.
v’ YIELD signs may be installed:

o Onthe approaches to a through street or highway where conditions
are such that a full stop is not always required.

o Atthe second crossroad of a divided highway, where the median width Ri-2
at the intersection is 30 feet or greater. In this case, a STOP or YIELD
sign may be installed at the entrance to the first roadway of a divided highway, and a YIELD
sign may be installed at the entrance to the second roadway.

o For achannelized turn lane that is separated from the adjacent travel lanes by an island,
even if the adjacent lanes at the intersection are controlled by a highway traffic control
signal or by a STOP sign.

o Atanintersection where a special problem exists and where engineering judgment
indicates the problem to be susceptible to correction by the use of the YIELD sign.

o Facing an entrance ramp onto a roadway, if engineering judgment indicates that control is
needed because acceleration geometry and/or sight distance is not adequate for merging
traffic operation

3.1.5 Speed Limit Sign

Speed limit information can be found in the TEM section 6-5.13 (refer to Chapter 4 of this
manual). Highlights from the section include: SLITFE IETD
v' A Speed Limit sign shall be installed at the terminal points of each speed zone. 5 0

Installed signs shall follow the appropriate roadway size as shown in the MnDOT

Standard Sign Summary.

v The first Speed Limit sign in a lower speed zone shall be one size larger than the size
designated for that type of roadway.

v Signs should be posted near junctions that are major traffic generators. Closer spacing may be used
in urban areas due to numerous access points. Signs may be spaced further apart in rural areas
where the character of the roadway remains constant.

R

3.1.6 DO NOT PASS Sign ' DO '

MnDOT policy is to use the NO PASSING ZONE (W14-3) pennant sign (48” x 64" x 64”).

This does not preclude use of the DO NOT PASS sign where it is deemed necessary based N 0 T

on engineering judgment. F’ ;"-"l. S S
R
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3.1.7 ONE WAY Signs
From the MN MUTCD, Section 2B.40 (Also refer to the TEM Figure 6.12):

v" The ONE WAY sign shall be used to indicate streets or roadways upon
which vehicular traffic is allowed to travel in one direction only.

v" ONE WAY signs shall be placed parallel to the one-way street at all alleys and
roadways that intersect one-way roadways.

v At unsignalized intersections, ONE WAY signs shall be placed on the near right and
the far left corners of the intersection facing traffic entering or crossing the one-
way street.

v’ At signalized intersections, ONE WAY signs shall be placed either near the
appropriate signal faces, on the poles holding the traffic signals, on the mast arm or span wire
holding the signals, or at the locations specified for unsignalized intersections.

v' Where divided highways are separated by median widths of 30 feet or more, ONE WAY signs, or a
combination of ONE WAY, DO NOT ENTER, and Divided Highway Crossing signs shall be placed so
that at least one sign is plainly visible to each crossroad approach on the near right and far left
corners of each intersection with the directional roadways.

v' ONE WAY Signs may be omitted:

o Where the design of interchanges indicates the direction of traffic on the separate
roadways.

o Atintersections with divided highways that have medians of less than 30’.

o From the medians at intersections with divided highways that have median widths of
greater than 30" when an engineering study has demonstrated the signs may confuse
motorists.

3.1.8 DO NOT ENTER Sign
From the MN MUTCD, Section 2B.37:

v' Use where traffic is prohibited from entering a restricted roadway

v If used, this sign should be placed directly in view of a road user at the point
where a road user could wrongly enter a restricted roadway

v If the sign would be visible to traffic to which it does not apply, the sign
should be turned or shielded from the view of that traffic.

v" A second sign on the left side of the roadway may be used, particularly where
traffic approaches from an intersecting roadway.

Various Figures can be found in the TEM.

3.1.9 WRONG WAY Sign
From the MUTCD Section 2B.38:

v' The WRONG WAY Sign may be used as a supplement to the DO NOT
ENTER sign.

v If used, it should be placed at a location farther from the crossroad
than the DO NOT ENTER sign.
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3.1.10 BYPASS LANE sign
Refer to Figure 6.16 in the TEM for the typical signing of bypass lanes.

BYPASS
LANE

Sign bypass lanes in accordance with the following guidelines:

1. T-intersections - the 30” x 30” BYPASS LANE sign shall be installed adjacent to
the bypass lane taper area.

2. Four-legged intersections - the 30” x 36” BYPASS AND TURN LANE sign shall be BYPASS
installed adjacent to the bypass/turn lane taper area. Use this sign in areas where AND
right turning traffic may be present, including but not limited to roadways, high TURN
volume entrances, low volume entrances, driveways, and farm or field entrances. LANE

3.2 Warning Signs

Warning signs call attention to unexpected conditions on or adjacent to a highway, street, or private roads
open to public travel and to situations that might not be readily apparent to road users. Warning signs alert
road users to conditions that might call for a reduction of speed or an action in the interest of safety and
efficient traffic operations.

Since the primary purpose of warning signs is to gain attention of the unfamiliar motorist, the placement of
warning signs is important. The placement must allow these drivers sufficient time to see the warning sign,
understand the intent, identify the potential hazard, decide what action must be taken, and then to
perform any necessary maneuver.

3.2.1 Size of Warning Signs
Information can be found in Section 2C.4 of the MN MUTCD:

v" The minimum size for all diamond-shaped warning signs facing traffic on exit and entrance ramps
should be the size identified in Table 2C-2 (of the MN MUTCD) for the mainline roadway
classification (Expressway or Freeway).

v If a minimum size is not provided in the Freeway Column, the Expressway size should be used.

v If a minimum size is not provided in the Freeway or the Expressway Column, the Oversized size
should be used.

v’ Also refer to the Standard Signs Summary as a guide for signs that are beyond the requirements
listed in the MN MUTCD.

3.2.2 Placement of Warning Signs
Information can be found in Section 2C.5 of the MN MUTCD:

v" The time needed for detection, recognition, decision, and reaction is called the Perception-
Response Time (PRT).

v' Table 2C-4 in the MN MUTCD is provided as an aid for determining warning sign location. The
distances shown in the table can be adjusted for roadway features, other signing, and to improve
visibility.
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3.2.3 Horizontal Alignment Warning Sign
A Standard in the MN MUTCD Section 2C.6 states:

v In advance of horizontal curves on freeways, or expressways, and on roadways with more than
1,000 AADT that are functionally classified as arterials or collectors, horizontal alignment warning
signs shall be used in accordance with Table 2C-5 (page 5-43 in this manual) based on the speed
differential between the roadway's posted or statutory -~
speed limit or 85th-percentile speed, whichever is
higher, or the prevailing speed on the approach to the
curve, and the horizontal curve's advisory speed.

3.2.4 Advisory Speed Plaque

Information can be found in the MN MUTCD Section 2C.8. In addition, the information

regarding the Advisory Speed Plaque can be found in the TEM Section 6-6.05. Highlights from 3 5

the TEM are: MPH
‘/ W13-1P

The Advisory Speed Plaque shall be installed below horizontal curve warning signs in
accordance with MN MUTCD Table 2C-5.
v If horizontal curve warning signs are installed on curves which have a speed differential of 5 mph
then the Advisory Speed Plaque shall be installed below the horizontal curve warning sign.
v Advisory speeds will be determined by the established engineering practice using a ball bank
indicator using the following criteria (Chart 6.5 from the TEM):
o 16 degrees of ball-bank for speeds of 20 mph or less.
o 14 degrees of ball-bank for speeds of 25 to 30 mph.
o 12 degrees of ball-bank for speeds of 35 mph and higher.

3.2.5 Chevron Alignment

Information on Chevron signs can be found in the MN MUTCD Section 2C.9 and the TEM Section 6-6.08.
Some of the details include:

v" MN MUTCD Table 2C-5, states that the use of Chevrons and/or One Direction Large
Arrow (W1-6) signs should be used on curves when the difference between the speed
limit and advisory speed is 10 mph, but shall be used when this difference is 15 mph or
greater.

v' Generally, these signs are used for curves of over six degrees (a curve radius less than
900 feet).

v The use of Chevrons on curves is preferred over the use of the One Direction Large Arrow.

v The exception is on conventional roadways when the speed of the turn/curve is 30 mph or less or
there is a visual trap.

v Spacing of the Chevron is shown in MN MUTCD Table 2C-6.

v" An example of Advisory Speed Signs for an Exit Ramp can be found in Figure 2C-3 of the MN
MUTCD.
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3.2.6 Combination Horizontal Alignment/Advisory Speed Signs

Information on these signs are in MN MUTCD Section 2C.15. These signs are used under engineering
judgement when additional emphasis is required. Due to this, they are used sparingly.

3.2.7 Advance Traffic Control Signs

Information on Advance Traffic Control signs can be found in the MN MUTCD Section
2C.36 and the TEM Section 6-6.03. Some of the details include:

v These signs shall be installed on an approach to a primary traffic control
device that is not visible for a sufficient distance to permit the road user to
respond to the device (see Table 2C-4 in the MN MUTCD).

v' Although MnDOT maintains STOP and YIELD signs on local roads intersecting
the trunk highway, maintenance of the advance warning signs on all local
road approaches to trunk highway intersections is the responsibility of the road authority.

3.2.8 Non-Vehicular and Vehicular Traffic Warning Signs
Information on these signs are in the TEM Section 6-6.09.
v" Non-Vehicular and Vehicular Traffic Warning signs should only be used at locations where the

condition, crossing activity, or shared use of the roadway is unexpected or where a sight restriction
or other geometric constraint exists.

v If used, Non-Vehicular or Vehicular Traffic Warning signs placed in advance of a crossing should be

placed in accordance with the MN MUTCD Table 2C-4 or Chart 6.4 of the TEM.
3.2.9 No Passing Zones
Information on No Passing zone signing can be found in the TEM Section 6-6.11.

v Itis MnDOT’s practice to use the NO PASSING ZONE (W14-3) pennant signs. This does
not preclude use of the DO NOT PASS sign where it is deemed necessary based on
engineering judgment.

v/ NO PASSING ZONE pennant signs used on conventional highways shall be 64” x 64” x 48”.

3.2.10 Speed Reduction Sign

Information on Speed Reduction signing can be found in the TEM Section 6-6.16.

v" The Speed Reduction sign shall be used if the reduction in speed limits between
two zones is 15 mph or greater.

v This sign may be used if the difference between two zones is 10 mph or less,
based on engineering judgment. In transition zones, engineering judgment
should determine if placement of a speed reduction sign is necessary for the
second reduction in speed.
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3.3 Guide Signs

Guide signs are necessary to inform motorists of intersecting routes; to direct them to cities, towns, villages,
or other important destinations; to identify nearby rivers, streams, parks, forests, and historical sites; and
generally to give such information as will help them along their way in the most simple, direct manner
possible.

Numbered traffic routes and directional signs facilitate travel by enabling motorists to reach their intended
destination when using an accurate transportation map. Proper directional signing consists of Route
Markers and Route Marker auxiliaries; Destination signs; Distance signs; and, where necessary, Advance
Street Name signs.

Install Route Markers and Route Marker auxiliaries in sign assemblies to identify the numbered traffic route
and provide additional guidance (such as general direction of the route and other information required to
follow a designated numbered traffic route). Destination and Distance signs provide directions and
distances to communities and points of interest that may be reached by following certain roads. Advance
Street Name signs provide advance notice of the names of intersecting major streets and highways.

In general, signs that require agreements would be supplemental guide sign programs.
3.3.1 Route Signs

Route signs include the following:

P iniRsTATE S ©USINECS 4

v Interstate 1
US Route w m

v

v" Minnesota Route N o
v' County Route

v' Township Route

v Park & Forest Roads ] e
v Memorial Highways —
v’ Trails 21

3.3.2 Auxiliary Signs ,
Auxiliary signs include the following: JCT JCT

¥ Junction (39 WEST

Cardinal Direction -
Advance Turn Arrow
Directional Arrow

Others:
o ALTERNATE, BYPASS, BUSINESS, TRUCK

o TO, BEGIN, END, TEMPORARY

AN NI NN

3.3.3 Route Sign Assemblies
Information on route sign assemblies can be found in the MN MUTCD Section 2D.29.

v Route Sign Assemblies shall consist of a route sign and auxiliary signs that
identify the route and indicate the direction.
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v Route sign assemblies shall be installed on all approaches to signed numbered routes that intersect
with other signed numbered routes.
Refer to the MN MUTCD for additional details.

3.3.4 Junction Assembly

Information on junction assemblies can be found in the MN MUTCD Section 2D.30. JUNCTION

v" A junction assembly shall consist of a junction auxiliary sign and route sign I MINNESOTA
v’ This sign shall be installed in advance of every intersection where a signed m
numbered route is intersected or joined by another signed numbered route

Refer to the MN MUTCD for additional details.

3.3.5 Advance Route Turn Assembly S

Information on junction assemblies can be found in the MN MUTCD Section 63
2D.31 (i sour SN

W MINNESOTA

o Route sign
o Advance turn arrow (or word message) auxiliary
o Cardinal direction auxiliary, if needed
v" Shall be installed in advance of the intersection, unless there is an intersection between it and the
designated turn
Refer to the MN MUTCD for additional details.

63
v This assembly shall consist of T

3.3.6 Directional Assembly

Information on junction assemblies can be found in the MN MUTCD Section NORTH) |SOUTH
2D.32.

[ MINKESOTA

v This assembly shall consist of
o Route sign
o Directional arrow auxiliary
o Cardinal direction auxiliary, if needed
Refer to the MN MUTCD for additional details.

3.3.7 Confirmation Assembly

Information on junction assemblies can be found in the MN MUTCD Section 2D.34.
W MINKESOTA
v This assembly consists of
o Route sign e
o Cardinal direction auxiliary 43

v" Placement ’
o Should be installed just beyond the intersections of numbered routes (25 ft to 200 :
ft)
o Should be installed between intersection in urban districts as needed, and beyond built-up
area of any incorporated city or town

Refer to the MN MUTCD for additional details.

June 2017 Page | 3-8 Regulatory, Warning & Guide Signs Overview



Y RN PORTATION Sign Plan Design for At-Grade Intersections

3.3.8 Trailblazer Assembly
Information on junction assemblies can be found in the MN MUTCD Section 2D.35.

‘W MINNESOTA

v These provides directional guidance to a particular road from other highways in the
vicinity
v’ This assembly consists of
o Route sign
o “TO” and single-head dir. arrow auxiliary
o Cardinal direction, if needed
v' May be installed with other Route Sign assemblies or alone

o8

Refer to the MN MUTCD for additional details.

3.3.9 Destination and Distance
Information on destination and distances signs can be found in the MN MUTCD Section 2D.36 through
2D.42. These:

v Supply road user information concerning destinations that can be reached by way of numbered or
unnumbered routes
v Route signs & cardinal directions may be included

Refer to the MN MUTCD for additional details.

3.3.10 Advance Street Name Signs

Information on advance street name signs can be found in the MN MUTCD Section
2D.44. The purpose:

Johnson Blvd

NEXT SIGNAL

v Provide users with advance information to identify the name of the next
intersecting street (or signal), prepare for crossing traffic, and to facilitate timely deceleration
and/or lane changing in preparation for a turn.

v Shall supplement (not replace) street name signs.

Refer to the MN MUTCD for additional details.

3.3.11 Signing on Conventional Roads on Approaches to Interchanges

Signing on Conventional Roads on Approaches to Interchanges information can be found in the MN MUTCD
Section 2D.45. The figures in the MN MUTCD should not be used, but use the figures in the TEM (Figure 6.30
through 6.33). Exhibit 3-1 includes text tags (highlighted) on TEM Figure 6.31 pointing out which signs are
which under the MNMUTCD language in Section 2D.45.
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Exhibit 3-1 TEM to MN MUTCD Sign Type Cross Reference

_J

pas—

Enfrance Dirg

1-35

Advance Turn [fgr

H.,

a ~
e NORTH

35 SOUTH ‘l‘T

St Paul 135

Minneapolis S
my S SOUTH

.I 35 NORTH
Advance Ent He Dﬁrﬂ:ﬂ_(_)_rl___

Entrpnce Diredo

Duluth (NorTH 35 SOUTH
LEFT LANE
LEFT RIGHT
35 SOUTH LANE LANE
o
Advdnce Entrar*c}[)irection St Paul

Minneapolis
RIGHT LANE

"4 Duluth

Deslination _| St Paul Q® NOTES:
— Minneapolis P .
\ 1. Destinations should not be used in urban areas.
(@ This sign should be installed prior to a turn
lane. If there is no turn lane, install sign 300 ft.
from the intersection.
3 Do not install if destinations are on advance
guide signs.
@ Mast arm signs are supplemental.

Jungtion

Text Ref.: 6-7.01

Mav 2015 MULTI-LANE CROSSROAD SIGNING TEM FIGURE
y FOR DIAMOND INTERCHANGES 6.31
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3.3.12 Supplemental Signs

Information on MnDOT'’s supplemental signs program can be found in the TEM, Section 6-7.09. In order for
a facility to receive supplemental guide signing, the sign location must meet engineering standards and the
facility must meet MnDOT policy.

Supplemental Guide Signing

Supplemental Guide Signs - Guide signs which further orient the driver to geographical identification and
secondary destinations. Destinations include cities, motorist services, and state parks. Exit numbers are
included on interstate freeway signs. See Exhibit 3-2 for some examples.

Exhibit 3-2 Sample Supplemental Guide Signs

Py T— [ GREAT_BEAR

‘i | Ol

Purple Hawk
Golf Course

<«

@ Lyndale [AMERICA;J
el Motel BEEI

GAS DIESEL
E85 LP-GAS

Natl Sports Center FOOD LODGING

CAMPING
EXIT
32 NEXT RIGHT

The installation of supplemental guide signing should be strictly controlled in areas with closely spaced
interchanges due to the many demands on the motorist to make major decisions and the large number of
requests from generators of high traffic volumes. Supplemental guide signs shall not interfere with primary
guide signing and sign spacing criteria shall be met. In no case shall signs directing motorists to secondary or
supplemental destinations be installed at interchanges of two or more freeways.

If qualified, supplemental guide signs may be provided for the following:

1. Geographical features, such as county lines, incorporated city limits, major river and stream
crossings, highways and streets crossed by the freeway, and similar features which provide
orientation for the driver.

A city in each direction along the intersected route.
National parks.

National monuments.

vk N

Major state parks which are a no more than distance of 15 miles from the freeway and have water,
toilets, campsites, picnic areas, and accommodations for 35 overnight camp sites.

Airports.

Educational Institutions.
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8. Major traffic generators.
9. General motorist services.
10. LOGO sign franchise program.

Tourist-Oriented Directional Signs

Tourist-oriented directional signs and Specific Service signs are not considered advertising; rather they are
classified as motorist service signs. The policy for Specific Service Signing on state highways as established in
State Statutes 160.292 through 160.296 is contained in the TEM Chapter 6, Section 6-7.04.04. In addition,
they are included in Chapter 2K of the MN MUTCD.

Exhibit 3-3 Sample Tourist-Oriented Directional Signs

[@=| STEWART'S
| | | JET BOATS
| | ( DICK & HARRY'S
G G
[ GREAT BEAR [ MYRTLEWOOD [=p
| CAMPGROUND | GIFT SHOP 8
[ GREEN FOREST

| ORCHARD )

General Motorist Service Signs are those that lead to the following locations (as long as they met the
requirements of Section 6-7.09.03 of the TEM):

General Motorist Service

v"  Gas, Diesel, and/or alternative fuels (LP Gas, E85)
v" Food
v' Lodging
v' Camping
v Hospitals
Generally, these signs are provided at no cost.
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Exhibit 3-4 Sample General Motorist Service Sign

GAS DIESEL
E8S LP-GAS

FOOD LODGING
CAMPING
NEXT RIGHT

LOGO (Specific Service)

Logo signs shall be defined as guide signs that provide road users with business identification and directional
information for services and for eligible attractions. Eligible service categories shall be limited to gas, food,
lodging, camping, attractions, and 24-hour pharmacies.

The Minnesota Sign Franchise Program, which allows for the installation and maintenance of Logo Signs was
established by Minnesota Statute 160.80 in 1984. This sign franchise program is in general conformance
with the Specific Service Signing guidelines in the Federal MUTCD. Eligibility criteria for gas, food, camping
and lodging businesses, and 24-hour pharmacies are contained in Minnesota Statute 160.80.

Qualified requester shall pay for these types of signs.

Exhibit 3-5 Sample Logo (Specific Service) Sign

LODGING - EXIT 56

A
Best
Western

= Lyndale §r:
el Motel

Major Traffic Generator

Supplemental guide signs may be provided to direct motorists to major traffic generators. These traffic
generators are major regional attractions, events, or facilities which attract persons or groups from beyond
a local community, city, or metropolitan area. They are significant because of their unique educational,
cultural, historical, or recreational experience and public appeal. Predominantly retail, business, or
manufacturing centers are not normally eligible for guide signing.

Major Traffic Generator signs may be installed on all trunk highways. In order to be considered for signing,
all of the following criteria shall be met by the major traffic generator requesting signing:

v’ Parking for at least 1,000 vehicles.

v" A minimum of ten events per year.

v' Average event attendance of at least 5,000 persons.

v Located within ten miles of the trunk highway interchange/intersection where signs are requested.
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Qualified requester shall pay for these types of signs.

Exhibit 3-6 Sample Major Traffic Generator Sign

Natl Sports Center

EXIT 32

Other major generators may include the following:

v' Airports

Universities

National Parks, National Monuments
State Parks

Regional Shopping Centers

v Casinos

ENEANEA NN

Minor Traffic Generators

Minor traffic generators are facilities which generally attract non-local persons or groups unfamiliar with the
location of the generator but which do not qualify as major traffic generators. The use and installation of
highway signing shall be limited to only those generators which have broad motorist appeal, serve non-
familiar motorists, or are the kind of facility for which a motorist normally expects highway signing.

Refer to the TEM Section 6.07.09.11 for additional details.

Exhibit 3-7 Sample Minor Traffic Generator Sign

F. \

Purple Hawk

Golf Course

3.3.13 Supplemental Sign in TEM Appendix A

Appendix A, of the TEM Chapter 6 includes Criteria for supplemental guide signing (not included in this
training manual). The information can be downloaded from,
www.dot.state.mn.us/trafficeng/publ/tem/index.html.
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4. TRAFFIC ENGINEERING MANUAL - SIGNING

The information on the following pages are a handout from the 2015 Traffic Engineering Manual (TEM)
Chapter 6. The entire TEM chapter is not included, but only pages of interest for this manual. For full details
on the TEM, refer to the OTST publications website found at,
www.dot.state.mn.us/trafficeng/publ/index.html.

NOTE: Chapter 6 of the TEM was recently updated in March of 2017. The TEM serves as a
supplement to the MN MUTCD, and designers for MnDOT projects should use both.
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6-2.00 GLOSSARY

A-Frame
The combination of vertical flanged channel sign posts with knee braces and lateral framing to form an
assembly to which a sign panel is mounted.

Attrition
The process of evaluating existing traffic control devices and removing and/or replacing devices that no
longer meet standards through scheduled construction or routine maintenance activities.

Breakaway Supports
Supports designed to yield when struck by an errant vehicle, thereby minimizing injury to occupants of
the vehicle and damage to the vehicle itself. Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals, published by the American Association of State Highway and
Transportation Officials, indicates acceptable performance standards and dynamic test conditions.

Business Panel
A separately attached sign panel that shows, either individually or in combination, the brand, symbol,
trademark, or logo of the business service.

Cone of Vision
A fan-shaped field of view extending in front of a vehicle operator.

Conventional Road - Single Lane
A two-lane, two-way trunk highway.

Conventional Road — Multilane
An undivided highway with more than one lane in each direction of travel and having a posted speed equal
to or less than 60 mph or a divided highway with more than one lane in each direction of travel and having
a posted speed equal to or less than 55 mph.

Direct Applied
Adhesive-backed pressure sensitive retroreflective sheeting.

Expressway
A high speed, multilane, divided highway which is generally an arterial road with a posted speed greater
than 55 mph. Most intersections are at-grade, although grade separated interchanges may exist.

Extruded Section
An aluminum channel substrate 6 inches or 12 inches in height.

Freeway
A divided highway with full control of access.

Intersection
(a) The area embraced within the prolongation or connection of the lateral curb lines or, if none, then the
lateral boundary lines of the roadways of two highways which join one another at, or approximately at, right
angles or the area within which vehicles traveling upon different highways joining at any other angle may
come in conflict.

(b) Where a highway includes two roadways 30 feet or more apart, then every crossing of each roadway
of such divided highway by an intersecting highway shall be regarded as a separate intersection. In the
event such intersecting highway also includes two roadways 30 feet or more apart, then every crossing of
two roadways of such highways shall be regarded as a separate intersection. Minn. Stat. Sec. 169.011,
Subd. 36.

Iso-tacs
Lines of equal wind velocity given in various mean recurrence intervals.
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Knee Brace

A flanged channel sign post attached diagonally to a riser post or a lateral brace to increase stability of the
sign structure.

Local Road
Any road that is not a trunk highway.

Overlay
A thin, flat aluminum sheet with sign face material applied, which is bolted or pop riveted to a sign panel.

Primary Guide Signs (freeways and expressways)
These signs consist of advance guide signing, exit directional signs, exit gore signs, destination, and
distance signs.

Screening Process
Method of sign fabricating by screen printing with colored inks (pastes) over a given retroreflective sheeting.

Shop Drawing
Detail drawings of sign structures indicating materials used, dimensions, and fabricating processes.

Sign Base Material or Sign Blank (Substrate)
Sheet aluminum joined by backup splice plates, or extruded sections bolted together to form a flat surface.

Sign Face Material
Retroreflective or non-retroreflective sheeting material applied to the sign substrate.

Specific Service
Restaurants; rural agricultural or tourist-oriented businesses; places of worship; gasoline service stations
and other retail motor fuel businesses; and motels, resorts, or recreational camping areas that provide
sleeping accommodations for the traveling public. Minn. Stat. Sec. 160.292, Subd. 21.

Specific Service Sign
A rectangular sign panel displaying the name or optional business panel, or both, of a rural agricultural
or tourist-oriented business, place of worship, motel, restaurant, resort, recreational camping area, or
gasoline service station or other retail motor fuel business and, where appropriate, the direction to and
distance to the rural agricultural or tourist-oriented business, place of worship, recreational camping area,
motel, restaurant, resort, or gasoline service station or other retail motor fuel business. Minn. Stat. Sec.
160.292, Subd. 22.

Tourist-Oriented Business
(a) “Tourist-oriented business” means a business, service, or activity that receives the major portion of its
income or visitors during the normal business season from motorists not residing in the immediate area of
the business or activity.

(b) “Tourist-oriented business” includes, but is not limited to (1) a greenhouse or nursery, (2) a bait and
tackle shop, (3) a marina, and (4) a gift or antique shop. Minn. Stat. Sec. 160.292, Subd. 25.

Spliced U-Post
The combination of two flanged channel sign posts nested together and bolted to obtain the desired post
length.

Square Tube
A square steel tube formed of 10 or 12 gauge steel rolled to size and welded in the corners. Tubes have
holes spaced at one inch intervals on all four sides along the entire length of the tube.

Stringer
A lateral structural member forming a frame to which the sign panel is attached. They also may provide
additional strength to the assembly. Type D signs generally utilize flanged channel sign posts as stringers.
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Supplemental Guide Signs
Guide signs which further orient the driver to geographical identification and secondary destinations.
Destinations include cities, motorist services, and state parks. Exit numbers are included on freeway signs.

Trunk Highway
Any highway or segment of highway, including the interstates, under the jurisdiction of the State of
Minnesota.

U-Post (Flanged Channel Sign Post)
A steel post of a channel or modified channel design, with flanges against which a sign panel will be
placed. Holes are punched at a uniform spacing along the centerline of the back of the post.

Wind Loading
The pressure of the wind on the horizontal and vertical supports of a structure are given in Standard
Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals, published by the
American Association of State Highway and Transportation Officials.
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6-3.00 LEGALITY - LEGAL AUTHORITY FOR PLACEMENT OF TRAFFIC SIGNS

6-3.01 Traffic Signs Installed by MnDOT Maintenance Forces

Minnesota Statute (Minn. Stat. Sec.) 169.06, Subd.2, provides that the Commissioner of Transportation
(Commissioner) shall place and maintain traffic signs conforming to the MN MUTCD and the MnDOT Standard
Specifications for Construction as deemed necessary to regulate, warn, or guide traffic on the Minnesota trunk
highway system. MnDOT District Traffic Offices and maintenance forces act as agents of the Commissioner in
this duty. Additional statutes may also be applicable.

6-3.02 Traffic Signs Installed by Contract

Under the provisions of Minn. Stat. Sec. 161.32, Subd.1, the Commissioner may elect to conduct sign installation
work by construction contract rather than by maintenance forces. Additional statutes may also be applicable.

6-3.03 Traffic Signs Installed by Others by Maintenance Permit

Under the provision of Minn. Stat. Sec. 169.06 Subd. 2, the Commissioner may authorize others to install
approved traffic signs by maintenance permit (MnDOT Form 1723). All signs shall conform to the permit. District
Traffic Engineers should approve all sign installations and ensure that all applicable standards and practices
are followed (Traffic Engineering Manual, MN MUTCD, MnDOT Standard Specifications for Construction,
statutes, etc.

6-3.04 Temporary Traffic Control Signs Installed by Construction Contracts and Public Utility
Companies at Work Sites

The MN MUTCD Part 6, Temporary Traffic Control, provides standards and guidelines for placing traffic control
signs at work sites to protect the public, workers, and equipment. Section 6A covers the legal responsibility of
authorities having jurisdiction to comply with the requirements of Part 6.

6-4.00 GENERAL PRINCIPLES OF TRAFFIC SIGNING

6-4.01 Principles of Traffic Control Devices

As stated in the MN MUTCD Section 1A.2, in order for traffic signs to be effective, they should meet the
following basic requirements:

1. Fulfill a need.

2. Command attention.

3. Convey a clear, simple meaning.

4. Command respect from road users.

5. Give adequate time for proper response.

6-4.02 Basic Considerations for Installation of Traffic Signs

As stated in the MN MUTCD, and summarized in the Transportation and Traffic Engineering Handbook
(published by the Institute of Transportation Engineers), five basic considerations are employed to ensure that
the above basic requirements are met. These considerations are:

1. Design: the combination of physical features such as size, color, and shape needed to command
attention and convey a clear message.

2. Placement: the installation of devices should be within the viewer’s cone of vision, so that they will
command attention and allow time for response.

A 20-degree cone of vision should be used for placement of signs. Signs must remain within this cone
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of vision to be read. Care should be taken when placing signs near intersections so that they do not
restrict intersection sight distance.

3. Operation: the application of devices so that they meet traffic requirements in a uniform and consistent
manner. Devices should fulfill a need, command respect, and allow time for proper response.

4. Maintenance: the upkeep of devices to retain legibility and visibility, the removal of devices if not
needed, and to aid in commanding respect and attention while fulfilling the needs of users.

5. Uniformity: the uniform application of similar devices for similar situations so that they fulfill the needs of
users and command their respect. The importance of uniformity in signing cannot be overemphasized.

6-4.03 Functional Classifications of Traffic Signs
The MN MUTCD, Section 2A.5, classifies signs by their functional usage as follows:

1. Regulatory signs inform highway users of traffic laws or regulations and indicate the applicability of
legal requirements that would not otherwise be apparent.

2. Warning signs are used to call attention to hazardous conditions, actual or potential, on or adjacent
to a highway or street that would not be readily apparent to the motorist.

3. Guide signs are used to provide directions to motorists, informing them of intersecting routes,
directing them to cities and other important destinations, and guiding them to available services, points
of interest, and other geographical, recreational, or cultural sites.

Further, guide signs for expressways and freeways have two sub classifications:

a. Primary guide signs consist of advance junction signing, exit directional signs, exit gore signs,
destination, and distance signs.

b. Supplemental guide signs further provide the driver geographic orientation and secondary
destinations at certain interchanges. Destinations include cities, motorist services, or state
parks. Exit numbers are included on freeway signs.
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6-4.04 Department Classification by Sign Design Type

While the previous sign classifications describe general functions, MnDOT has further classified signs by
design type.

Type A

Type A signs are large breakaway guide, directional, or informational signs normally installed on mainline
freeways, expressways, and occasionally on conventional highways. They are supported on wide-flange steel
posts.

1. Support system - poured concrete footings or driven structural steel H-piles to support breakaway
wide-flange steel posts.

2. Sign panel - bolted extruded aluminum sections covered with sheet aluminum and direct applied
retroreflective legend. The sign panel is attached with post clips to wide flange steel posts.

Type C

Type C signs are primarily regulatory, warning, route marker assemblies as found in the MnDOT Standard
Signs and Markings Manual. They are the most common sign type and are typically installed on driven U posts
or driven square tube posts or attached to signal mast arms and poles.

1. Support system - ground mounted signs are spliced or single U-posts driven into subsoil, attached to
a bridge railing utilizing O-posts, or banded to traffic signal pedestals or mast arm poles. Unsupported
length and sign panel area determines the number of U-posts and need for stringers and/or knee
bracing.

2. Sign panel - sheet aluminum with direct applied retroreflectorized or screen processed legend.
Punching is specified in the MnDOT Standard Signs and Markings Manual.

3. Light Poles - Manufacturers have indicated that signs should not be placed on any breakaway light
pole. Installation of signs on breakaway light poles is strongly discouraged but in some cases may be
necessary only after standard installation methods are explored and rejected. Using the following
criteria, signs may be placed on poles that are installed on a steel 6 bolt median foundation: 40 foot
mounting height poles can have a sign with a maximum of 12 sq ft at 7 feet up from the roadway; 49
foot mounting height poles may have a sign with a maximum of 6 sq ft at a 7 feet up from the roadway.

Lexington
Ave

1 MILE

Type A Sign

(with EA Panel) Type C Sign
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Type D

Type D signs are the smaller guide, destination, or informational signs. They are supported on driven U posts
or mounted on overhead structures (traffic signal arms, sign supports, bridges, etc) with punching and stringer
spacing as indicated in the MnDOT Standard Signs and Markings Manual.

1. Support system - same as Type C signs but generally supporting greater sign panel area. They may
be affixed to a bridge railing, traffic signal mast arm, etc.

2. Sign panel - same as for Type C signs but splice plates may be required as specified in the MnDOT
Standard Signs and Markings Manual.

Lexington
Circle Pines
EXIT 32

Type D Sign Type D Sign

Type D Sign
Ground Mounted Bridge Mounted Mast Arm Mounted

Type OH

Type OH signs are large overhead guide, directional, or informational signs, either spanning a roadway,
cantilevered over the roadway/shoulder, or bridge-mounted. The requirements of the structural support system
generally require installation or maintenance by contract. There are three types of Type OH sign support
systems: (1) sign supports which include no walkway or sign lighting, (2) trusses which may or may not include
walkway and sign lighting, and (3) bridge-mounted structures which may or may not include walkway and sign
lighting.

Type OH signs are necessary where ground-mounted signs are not deemed effective. Applications include,
but are not limited to the following:

* Freeway and expressway signing (distance, advance guide, and exit signs) where space is not
available for ground mounted signs or where there are three or more lanes of travel.

» Guide and/or lane use control signing approaching intersections in urban areas.

» Approach warning sign/flasher for mid-block pedestrian crosswalks.

» Locations with restricted sight distance (may be coupled with other factors cited).

« Exit ramp or roundabout guide and/or lane use control signing where overhead signing for proper
lane assignment is necessary and cannot be accomplished by ground mounted signs.

1. Support systems

a. Sign support - poured concrete shaft footing(s) supporting a sign bridge or cantilever
structure with a single horizontal support for attaching sign panels.

b. Truss type - poured concrete spread, shaft, or median barrier footings supporting a sign
bridge or cantilever structure. The horizontal truss supports panel-mounting posts for
attaching sign panels. The horizontal truss may incorporate a walkway and sign lighting
system.

c. Bridge mounted - truss system attached to a bridge which includes sign panel supports
for attaching sign panels. The truss may incorporate a walkway and sign lighting system.
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Overhead signs can generally be mounted to bridges with less than a 30 degree angle

of skew (10 degree angle for changeable message signs). The overhead sign panel or
changeable message sign should be mounted at right angles to the direction of, and facing,
the traffic that they are intended to serve. Each situation is unique and the District Traffic
Office should contact the Bridge Design Office for consultation. It is not recommended to
mount overhead signs to pedestrian bridges; especially the truss supported or prefabricated
pedestrian bridges. Except for clearance signs and other Type D signs, overhead signs shall
not be mounted to railroad bridges. Review existing overhead signs mounted to railroad
bridges through attrition.

2. Sign panels

a. Sign support - sheet aluminum with direct applied retroreflective legend. The sign panel is

bolted to a sign bracket assembly.

Truss type and bridge mounted - bolted extruded aluminum sections covered with sheet
aluminum and direct applied retroreflective legend. The sign panel is attached with post clips
to the panel mounting posts.

Type OH Sign - Cantilever (Design B)
with EO Panels

Cedar Ave
5th St

Type OH Sign - Sign Bridge (Design C)
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County
E2

1 MILE

Type OH Sign - Sign Support Type OH Sign - Bridge Mounted
with EO Panel

Type EA and Type EO

Type EA and Type EO signs are extruded sign panels attached with U-posts or S4x7.7 panel mounting posts
above Type A or Type OH sign panels, respectively. These panels are used to designate exit numbers.

Traffic Signal Mast Arm Signs

These signs are designed specifically to be mounted on traffic signal mast arms. Signs are limited in size due
to wind loading factors considered in the design of these structures.

Guide signs mounted on mast arms are supplemental to those mounted on the ground with the same message
and therefore should be limited in use. The number of signs, size, and location of the signs on the mast arm
will impact the wind loading. Before placement of signs on mast arms, a wind load analysis is required. For
more information on wind load analysis contact the OTST Signals Unit.

Figure 6.23A through 6.23F show example mast arm signing and placement.

Changeable Message Signs (CMS)

Changeable Message Signs (CMS) may be used to inform the road user of special conditions about advisory
situations, traffic congestion, or safety messages as determined by the District Traffic Engineer.

6-4.05 Elements of Traffic Sign Design

Elements of sign design include shape, color, size, legend, border, retroreflective properties, illumination, and
uniformity. These elements are discussed in the MN MUTCD, Part 2; however, some permitted alternatives
are as follows.

If there is more than one sign panel on an overhead sign structure and the sheeting is being replaced on one
sign panel, the sheeting should be replaced on all of the sign panels.

6-4.05.01 Shape

Sign shapes should be designed as stated in the MN MUTCD, except that it is the policy in Minnesota to use
the rectangular shape (rather than trapezoidal) for recreation area signs.

6-4.05.02 Color

The color of signs, legends, and borders are specified in the MN MUTCD. For standard signs, see the MnDOT
Standard Signs and Markings Manual.
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a. Atleast 650 foot legibility distance.

b. At least 1000 foot detection distance.
c. Roadway and interchange geometrics.
d. High weaving traffic volumes.

e. Three or more overhead mounted sign panels on the same sign structure facing one direction
of traffic (sign message overload).

f.  Number of lanes (horizontal and vertical alignment).
g. Major forks.
h. Skewed bridge crossings.
i. Horizontal curves.
3. High density fog areas.
4. Roadway lighting located in close proximity to overhead signs causing glare from the sign panels.

5. Regulatory and diagrammatic signs.

Sign lighting shall be provided for all sign panels if one sign panel on a sign structure requires lighting. The
details of sign lighting are discussed in Chapter 10 of this manual.

6-4.06 Lateral Offset and Vertical Clearance Requirements

6-4.06.01 Type A Signs

See http://www.dot.state.mn.us/trafficeng/signing/doc/placementstd.pdf for normal lateral offsets and vertical
clearances.

The typical placement for Exit signs (E5-1 and E5-1a), Merge signs (W4-1), and Added Lane sign (W4-3) is
also shown on_http://www.dot.state.mn.us/trafficeng/signing/doc/placementstd. pdf.

6-4.06.02 Type C and Type D Signs

See Figure 6.1 for normal lateral offsets and vertical clearances.

6-4.06.03 Type OH Signs

1. The lateral placement of sign panels is the relationship of the sign panel to the lane. This is to ensure
that the sign message will be correctly interpreted by motorists and proper lane assignment is achieved.
Even a small error in placement can have a detrimental effect on traffic operation and sign message
clarity.

The lateral offset of sign posts is normally 7.5 feet from the edge of shoulder or the face of curb to the
center of the post. Post locations and guardrail requirements will be in accordance with the current
edition of the Road Design Manual.

2. The minimum vertical clearance over the high point of the roadway or mountable curb shall be 17.33
feet. See Technical Memorandum No. 11-16-B-07 for additional information regarding MnDOT Vertical
Clearance Standards for New Bridges and for projects where the pavement is to be constructed under
existing bridges.
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6-4.07 Sign Installation and Maintenance Practices

6-4.07.01 Sign Installation Practice

1. Utilities and underground traffic control components

Care should be exercised in the installation of signs with respect to underground and overhead inplace
public service utilities. In addition, care should be taken when working around traffic control devices
and communication installations such as signal system cables, signal interconnection conduit systems,
surveillance cables, roadway lighting electric cables, and traffic counting cables.

Minn. Stat. Chap. 216D requires anyone who engages in any type of excavation to provide advance
notice of at least 48 hours to underground facility operators who may be affected by the excavation.
Excavation means an activity that moves, removes, or otherwise disturbs the soil by use of a motor,
engine, hydraulic or pneumatically-powered tool, or machine-powered equipment of any kind, or by
explosives.

Gopher State One Call is a statewide one-call/web notification system which was established as a
result of Minnesota law to inform all Minnesota underground facility operators of intended excavation.
See their web page for hours of operation and to submit an electronic ticket. Gopher State One Call is
available for emergency calls 24 hours a day, seven days a week. An emergency is defined by state
law as “A condition that poses a clear and immediate danger to life or health or a significant loss of
property.”

PHONE NUMBERS

Twin Cities Metro (651) 454-0002

In or Out State-Toll Free (800) 252-1166
WEBSITE: http://www.gopherstateonecall.org/

A free brochure is available and should be obtained by personnel responsible for installing sign
structures in the ground.

2. Sign groupings
Traffic signs of different functional classification should not be mixed in a given sign installation.

It is not always feasible to erect signs separately in urban areas where mounting space is limited and
visibility problems occur. In such cases, a sign of major importance may be placed above a relatively
small sign of routine or secondary significance. However, if the design of the individual panels could
mislead or confuse the motorist, this practice should be avoided.

3. Spacing of signs

General - Signs in a series must be uniformly spaced so that a driver traveling at normal speed has
adequate time for the proper response. Since one of the primary objectives of traffic signing is to
convey a needed message to motorists, care should be taken to provide compatible and effective sign
spacing and to avoid reliance strictly on minimum distances unless absolutely necessary. As a rule of
thumb for guide signs, every one inch of capital letter text height is equivalent to 30 feet of legibility
distance.

Rural Areas - Sign spacing in rural areas should not be less than the distance required to read each
sign at the upper range of anticipated vehicle approach speeds. For minimum recommended distances
between signs of different purposes on rural highways see Figures 6.24A, 6.24B, 6.25, and 6.26.

Urban Areas - In urban areas with speed limits of 35 mph or less, the minimum distance between signs
is 100 feet. For 40 mph or greater, this distance is 150 feet.

Freeways - Although conditions may exist where lesser sign spacing will be found necessary, freeway
guide signs should be spaced at least 800 feet apart. A spacing of at least 400 feet should be provided
between guide signs and all other types of signs on freeways.
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Double Signing - If sign spacing approaches the minimum distance, double signing (right and left
shoulder) may be utilized. Double signing should be used if the number of traffic conflicts is high.

4. Specular glare

Care should be exercised in the placement of ground-mounted and overhead signs to reduce the
problem of mirror reflection. This reflection is known as specular glare and is caused by motor vehicle
headlights at night. Specular glare renders the sign useless by making the message impossible to
read.

Normally, signs should be mounted approximately at right angles to the direction of, and facing, the
traffic that they are intended to serve.

Where mirror reflection from the sign face is encountered in such degree as to reduce legibility, the
sign should be turned slightly away from the road. At curve alignments, the angle of placement should
be determined by the course of approaching traffic rather than by the roadway edge at the point where
the sign is located. Sign faces normally are vertical, but on grades tilt the sign forward or back from the
vertical to improve the viewing angle.

5. Wind Loading

AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic
Signals (current edition), governs the design of all permanent signing installations prepared for
construction contract letting. Briefly, AASHTO specifies iso-tacs and corresponding wind pressures on
sign panels as follows:

All ground-mounted and overhead signs should be designed for a 50-year mean occurrence interval,
which results in 90 mph wind speeds for Minnesota.

6. A-Frame and U-Post mountings

MnDOT uses 3 Ib/ft stub posts with 2.5 Ib/ft posts for the remainder of the structure. Assuming an
average distance of 10 feet from the bottom of the sign panel to the ground line, the correct sign
structure design and post spacing should be determined by using Chart 6.2 and Chart 6.4.

To use these charts, first determine the total length of the sign panel. Then, determine the height of
the sign panel or add the heights of all of the individual sign panels to be mounted on the same sign
structure. Based upon these dimensions (in inches), determine the correct number of vertical U-Posts
(riser posts) and knee braces from Chart 6.2. After determining the correct number of riser posts to be
used for the sign structure, refer to http://www.dot.state.mn.us/trafficeng/signing/doc/canddsignground.
pdf and the punch codes in the MnDOT Standard Signs and Markings Manual for the spacing from
center to center of posts. If there is no punch code or the sign structure is unique, then refer to Chart
6.3 to determine riser post (center to center) spacing.

In lieu of using two riser posts (in accordance with Chart 6.2) for a sign panel, one riser post may be
used for any of the following conditions:

a. Rocky soils where holes are drilled for sign posts.
b. Concrete sidewalk or median.

c. Protected area experiencing low wind speeds.

d. Urban location.

e. Other locations where the placement of two riser posts is impractical.

On a sign assembly with three or more riser posts, the posts and knee braces shall be spaced at least
45 inches on centers.

Sign structures using U-posts shall be assembled according to the details shown in http://www.dot.
state.mn.us/trafficena/signing/doc/canddsignground.pdf. These details were designed based on crash
tests conducted at Texas Transportation Institute in 1988 and 1989.
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6-4.07.02 Sign Maintenance Practice

1

. Traffic sign management system

Each District is charged with developing and maintaining a sign inventory in accordance with the
statewide sign management system. A comprehensive record of all signs is vital to sound sign
management and budgeting.

. Missing or damaged signs

Unless otherwise stated in this manual, agreement, or other document, MnDOT is responsible for
replacing all damaged or missing signs, except Logo signs, on the trunk highway system. Generally,
STOP, YIELD, and DO NOT ENTER signs have the highest priority for replacement. These signs
warrant weekend or overtime work for repair or replacement. Other signs should be evaluated on a
case by case basis to determine relative priority. However, each District should develop a procedure
for dealing with reports of damaged or missing signs to assure the prompt replacement of critical signs.

. Sign Replacement Schedule
Each District is charged with implementing recurring sign maintenance. A sign replacement schedule
should be developed using the following guidelines:
Minimum Expected Sign Life: 15 years
Maximum Expected Sign Life:
Type IV Sheeting 20 years
Type IX or XI Sheeting 30 years
A sign can remain in service until its maximum expected sign life if a visual inspection indicates that the

sign meets minimum retroreflectivity levels, including contrast. The visual inspection should be used
at the following sign ages:

Type IV Sheeting 15 and 18 years
Type IX or XI Sheeting 15, 18, and 20 years, and yearly thereafter

Non-prismatic sheeting should be inventoried and evaluated for action.

Each District should develop a method or process for completing the visual inspection and appropriate
documentation. Visual inspection should consist of nighttime and/or daytime reviews. As a sign ages,
the nighttime inspection becomes increasingly important. The visual inspection should also consider
structural integrity, contrast, vegetation or other visibility issues, and/or engineering issues. The FHWA
provides guidance that may be incorporated into the nighttime inspection.

Engineering judgment may be used to replace signs with specific characteristics outside of the above
guidelines (such as color, type, facing direction, mandates, etc.) through blanket replacement.

6-4.08 Implementation of Signing

Each District decides whether signs should be installed by maintenance personnel or by contract. The following
reasons usually justify the installation of signs by contract:

1
2
3
4
5

. Need for breakaway supports.

. Overhead or Type A guide sign installations.

. Scope of work beyond capability of District forces.
. Safety reasons.

. Extensive need for refurbishment.

Installation of signs by maintenance personnel is generally authorized by a District Traffic Work Order (DTWO).
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6-4.08.01 Work Programming

Each District decides to program any work to be done by contract.

6-4.08.02 Preliminary Design

1. Work authorization
The District requests a charge identifier.

2. Preliminary plan

The District prepares a preliminary signing plan for new roadway construction. The preliminary plan
should be transmitted to the OTST Signing Unit for review and comment. The District shall also transmit
a copy of the plan to any involved municipalities.

6-4.08.03 Detailed Design

Standard detail sheets for signing plans can be found on the OTST website: http://www.dot.state.mn.us/
trafficena/signing/plans.html. Plan format and sequence of details is as follows:

1. Title sheet.

. Statement of Estimated Quantities.

. Utility Sheet.

. Sign tabulation sheets giving pertinent information for each sign.
. Traffic barrier data sheets.

. Roadway plan sheets for signing.

. Sign panel drawings for all non-standard signs.

. Standard details.

© 00 N oo o~ w N

. Structural details.
10. Electrical details.

11. Cross sections for Type A and Type OH signs

6-4.08.04 Signing Special Provisions (DIV ST)
DIV ST templates for signing plan special provisions can be found on the OTST website:

http://www.dot.state.mn.us/trafficena/signing/plans.html.

The District or OTST, if requested, is responsible for writing the special provisions for items which are not fully
covered in the Standard Specifications, including description of work, material requirements, construction
requirements, method of measurement, and basis of payment. OTST may provide technical assistance.
6-4.08.05 Cost Estimating

If requested, OTST will provide guidance on preliminary cost estimates based on average bid prices.
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6-4.08.06 Construction Activities

1. Inspection

Generally, all materials designated for use on state projects are subject to requirements covered by
MnDOT Standard Specifications for Construction, the plan, and the special provisions included in the
contract proposal.

2. Technical assistance
OTST provides technical assistance to District personnel when requested.

3. Placement of signs

Type OH and Type A signs are located at plan stationing unless field conditions require relocation.
Dimensioned elevation drawings of each sign and roadway cross section are included in the plan.

The importance of the positioning of overhead sign panels cannot be overemphasized. Project
personnel shall notify the District Traffic Engineer if panel placement cannot be as intended or if the
overhead sign location is to be changed.

Type A signs, excluding the exit direction sign (placed at the beginning of the deceleration taper) may
be moved longitudinally up to 100 feet without generally affecting the sign system requirements.

4. Project critique

Prior to job acceptance, the District Traffic Engineer, project engineer, and designer should critique
the project. This critique should include construction problems and improving methods or procedures,
condition of materials incorporated in the project, and workmanship.

6-5.00 APPLICATION GUIDELINES-REGULATORY SIGNS

6-5.01 Purpose
Regulatory sign applications that are discussed in this section are those which:
1. Are not specifically addressed in the MN MUTCD.

2. Provide additional guidance to that given in the MN MUTCD on application, location, and usage of
certain types of regulatory signs.

3. Establish procedures relating to engineering and traffic investigation requirements for certain regulatory
signs.

6-5.02 Typical Sign Placement

The MN MUTCD Section 2B, illustrates typical positions for a number of regulatory signs. Figures later in this
chapter supplement the MN MUTCD in showing typical positions for regulatory signs at various intersections
and interchanges on MnDOT trunk highways.

Appropriate signing for private and low volume entrances is the responsibility of each District. Therefore, each
location needs to be reviewed on a case by case basis. This allows the flexibility to deny or install signing
depending on the entrance specifics.

In order to clarify and ensure uniform application for installation and maintenance of signing at entrances with
trunk highways, the following guidelines are provided:

1. Private driveway

Stop signs and/or other signing should not normally be installed. If installed, maintenance will be
performed by MnDOT.

2. Low volume entrance
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a. If the entrance serves a single business, stop signs and/or other signing should not be
installed unless engineering judgment determines signing is warranted. If warranted, signing
is installed by the District or the business itself through permit in accordance with State
standards. Maintenance will be performed by MnDOT.

b. If the entrance serves several small businesses (e.g., a small strip mall), a field investigation
should be conducted to determine if a stop sign or other signing is warranted based upon
high traffic volumes, restricted sight distance, crash experience, intersection geometrics,
pedestrian activity, etc.

1) Signing at an entrance for existing businesses, if warranted, is installed by the District or
the business itself through permit in accordance with State standards. Maintenance will
be performed by MnDOT.

2) Signing at an entrance to a proposed new development, if warranted, is installed by the
developer in accordance with state standards. Maintenance will be performed by MnDOT.
3. High volume entrance

Stop signs are required at each entrance. Other regulatory signs may be required depending on the
highway type. Afield investigation may be necessary to determine if any additional signing is warranted.

a. Signing at an entrance for an existing high volume business is installed by the District or
the business itself through permit in accordance with State standards. Maintenance will be
performed by MnDOT.

b. Signing at an entrance to a proposed new high volume business is installed by the developer
in accordance with state standards. Maintenance will be performed by MnDOT.

6-5.03 Bridge Speed and Load Restrictions

Posting requirements for bridges on trunk highways are determined by MnDOT’s Office of Bridges and
Structures.

1. Bridge Weight Limit Signs (R12-1a, R12-5a)

Additional Information on load posting is stated in the LRFD (Load and
Resistance Factor Design) Bridge Design Manual, Section 15.13. Use and WEIGHT
application of the R12-1a sign is stated in the MN MUTCD Section 2B.59.1. LIMIT

The R12-5a sign may be used when only the single unit truck (SHV) needs
vl XXT

posting. When a bridge load rating is controlled by SHVs, the typical posting
sign (R12-5) creates a problem with unregulated permit timber trucks from the
“Timber Haulers Bill”. The timber trucks are associated with the two combinations
vehicles, represented by the M 3S2 and M 3S3 posting sign figures. Our current
MnDOT posting guidelines require that if the SHV governs the load rating and requires posting, then
M 3S2 and M 3S3 will automatically be set at 40 tons maximum. This means that timber trucks are not
allowed to cross the bridge, even though the rating for timber trucks may show its okay. With the new
single unit posting sign (R12-5a), this will give the bridge owner an option to just post the bridge for the
single unit truck.

Bridge Weight Limit signs shall be installed either on or immediately in advance of the bridge or
structure that is restricted. On state highways, the posting notification is sent by memo from the State
Bridge Engineer to the District Engineer. The District office must inform the Bridge Management Unit
when the posting signs are in place. When a rating is completed and indicates a bridge is to be posted,
the posting signs must be erected within 30 days after notification of their requirement. If there are
significant changes in the bridge condition or in the posted weight, temporary signs should be erected
in the interim.
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6-5.04 Bus Shoulder Sign (R4-X7)

According to Minn. Stat. Sec. 169.306, USE OF SHOULDER BY BUSES, authorized buses
are allowed to drive on designated shoulders on freeways and expressways in the Metro BEGIN
District. Typical signs and locations are shown in Figure 6.15.

The SHOULDER AUTHORIZED BUSES ONLY (R4-X7) sign shall be used to designate
shoulders for bus use. The BEGIN/END (R4-X7p) plaque shall be used at the beginning and | AUTHORIZED
end of each section. BUSES

Where the shoulder width is less than 10 feet (11.5 feet on bridges) for a distance less ONLY
than 1000 feet, the merge sign for buses (W14-X10) should be installed at the beginning of

this restricted width. In locations where there is insufficient shoulder width for 1000 feet or @
greater, the END and BEGIN plaques should be used with the SHOULDER AUTHORIZED

BUSES ONLY sign. R

SHOULDER

6-5.05 BYPASS LANE Sign (R4-X8) and BYPASS AND TURN LANE Sign (R4-X8a)
See Figure 6.16 for the typical signing of bypass lanes.

Sign bypass lanes in accordance with the following guidelines:
BYPASS| |BYPASS
1. T-intersections - the 30" x 30" BYPASS LANE sign shall be installed adjacent AND
to the bypass lane taper area. LANE {H:E

2. Four-legged intersections - the 30" x 36” BYPASS AND TURN LANE sign shall
be installed adjacent to the bypass/turn lane taper area. Use this sign in areas where right turning
traffic may be present, including but not limited to roadways, high volume entrances, low volume
entrances, driveways, and farm or field entrances..

6-5.06 DO NOT PASS Sign (R4-1)

MnDOT policy is to use the NO PASSING ZONE (W14-3) pennant sign (48" x 64” x 64”). DO
This does not preclude use of the DO NOT PASS sign where it is deemed necessary NOT
based on engineering judgment. PASS

6-5.07 Flashing LED STOP and YIELD Signs

Light Emitting Diode (LED) units may be used individually within the legend of a sign and/or in the border of a
sign to improve the conspicuity or to increase the legibility of sign legends and borders. Flashing LED STOP
and YIELD signs should only be considered for installation in situations necessitating enhanced visibility of the
sign. When usage is limited to special circumstances, flashing LED STOP and YIELD signs may be effective
safety countermeasures.

This guidance supplements the retroreflectivity and illumination information found in the MN MUTCD, Section
2A.7. ltis intended for use in permanent installations of LED STOP and YIELD signs that flash continuously,
but not for actuated systems.

Appropriate Usage
Flashing LED STOP and YIELD signs should only be considered for installation in situations necessitating
enhanced visibility of the sign as determined by engineering study. These signs should be limited to locations
with at least two of the following:
« Limited visibility on approach to the intersection, as determined by the sight distance criteria for
Warrant 1 in Section 9-4.02.02 of this manual.
* A history of crashes documented to be caused by a failure to stop and deemed preventable by
implementation of conspicuity improvements.

* At a rural junction of two or more high speed trunk highways to warn drivers of an unexpected
crossing of another highway.
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« A permanent replacement STOP or YIELD sign may be a regular, non-LED sign if the maintaining
agency wishes not to continue operation of a flashing LED STOP or YIELD sign at that location.
This decision should be documented by the permitted agency, and sent to the District Traffic Office
within one week of replacing the damaged sign.

Discontinued operation of a flashing LED STOP or YIELD sign leading to replacement with a regular, non-LED
STOP or YIELD sign for any reason other than damage should require that the District Traffic Office be notified
30 days prior to replacement. This decision should be documented by the permitted agency, and sent to the
District Traffic Office at the time of notification.

6-5.08 In-Street Pedestrian Crossing signs (R1-6 series)

In-Street Pedestrian Crossing signs (R1-6 series) may be used to remind road users of the state law that
requires the driver of a vehicle to stop and yield the right-of-way to a pedestrian crossing the roadway within a
marked or unmarked crosswalk.

With exception of installation at roundabouts, guidelines for installation of In-Street Pedestrian Crossing signs
on state highways are as follows:

a. The sign shall be installed only by permit through MnDOT District offices. SK*E
b. The sign shall only be used in 35 mph or lower speed zones. @

c. Only one sign structure shall be used per approach near marked crosswalks. i

d. The sign shall not be used at intersections controlled by traffic control signals k
or on approaches controlled by STOP signs.

WITHIN

e. The sign should only be used at key locations, such as high volume pedestrian CROSSWALK
crosswalks, to avoid overuse.

f.  The sign shall only be used as an in-street sign, not on the outside shoulder or parking lane.
When installed, the sign shall not impede or obstruct any traffic movement including through
or turning movements.

g. When the sign is used at or in advance of a school crossing to supplement ground mounted
school warning signs, the sign should include the SCHOOL plaque.

h. The sign shall have the same sign message on both sides or a retroreflective strip mounted
on the backside the same color as the centerline or lane line. To avoid driver confusion,
back-to-back signs should only be used on two-lane two-way roadways. See the MN MUTCD
Figure 2B-2.

i. The sign may be used seasonally to prevent damage in winter due to plowing operations,
and may be removed at night if pedestrian activity is minimal.

6-5.09 Intersection Stop Control

The MUTCD does not address methodology for revising traffic control at an intersection, such as the following:

» Reduction of Stop Signs

e Increase in Stop Signs

* Reversal of Through Route

e Change from Yield to Stop

» Change from Stop to Yield
These types of changes to traffic control require careful consideration of potential safety impacts. When
making these changes in stop control conditions, consider the following list. This list is not all-inclusive, but

a starting point to help the traffic engineer. All of the following listed below are optional using engineering
judgment.
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Consider:

» Coordinating with your district PAC to discuss the best way to notify the traveling public of the

upcoming changes.
» Notifying law enforcement (city, county, state) of the changes.
» Deploying enhanced conspicuity strategies for a period of time determined by the
MN MUTCD 2A.15.
 Installing advanced warning signs, either temporarily or permanently.
o STOP AHEAD (W3-1)
o TRAFFIC CONTROL CHANGE AHEAD (W3-X5)
o CROSS TRAFFIC DOES NOT STOP (W4-4P)
o NEW TRAFFIC PATTERN AHEAD (W23-2)
o NEW (W16-15P)
o NOTICE (W16-18P)
 Installing either temporary or permanent transverse rumble strips.
e Adding or removing pavement markings as appropriate.
o Stop Bar
o Stop Message(s)
o No Passing Zones

6-5.10 Lane Designations

Under Minn. Stat. Sec. 169.18, Subd. 7(c), MnDOT may erect signs on Trunk Highways (or
authorize the erection of such signs on local highways) directing traffic to use specific lanes.
Special lanes may be designated when certain vehicles (for example, trucks) cannot maintain USE

the speed required to keep the speed differential within 15-20 mph and there is adequate space RIGHT
available. TRUCKS USE RIGHT LANE (R4-5) may be installed according to MN MUTCD LANE

engineer. See

TRUCKS

Section 2B. In addition, special bus and HOV lanes, known as restricted lanes, are designated

on certain freeway mainline and entrance ramps.

6-5.11 Passing Lane Sections

See Figures 6.21A, and 6.21B for typical passing lane section signing.

6-5.11.01 Advance Passing Lane Sign (R4-X6)

The Advance Passing Lane sign should be used to notify and prepare drivers of the
upcoming passing opportunity so that they can make effective use of the passing lane. One
sign should be placed 1/2 mile upstream and additional advance signs are desirable 2-5

PASSING

LANE
1/2 MILE AHEAD

miles in advance of a passing section.

6-5.11.02 SLOWER TRAFFIC KEEP RIGHT Sign (R4-3) SLOWER
The SLOWER TRAFFIC KEEP RIGHT sign should be placed at the beginning of the lane TFI*(‘EFEFP'C
addition. RIGHT
6-5.12 RIGHT LANE MUST TURN RIGHT Sign (R3-7) and LEFT LANE MUST TURN
LEFT Sign (R3-7)

ALL TRAFFIC
RIGHT/LEFT TURN LANE signs shall be removed through attrition unless otherwise noted. If MUST
any one RIGHT/LEFT TURN sign requires replacement before the end of its useful life, replace  {tyrn RiGHT
all turn lane signs at the intersection or on the exit ramp with the appropriate R3-7 signs or
Advanced Lane Control signs.
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Sign turn lanes in accordance with the following guidelines:

1. Conventional Roads

All turn lanes should be signed unless the turn lane(s) is(are) included on an Advanced Intersection
Lane Control(R3-8) sign(s). Signs may be omitted in urban areas.

2. Interchange exit ramps

a. All turn lanes should be signed unless the turn lane(s) is(are) included on an Advanced
Intersection Lane Control (R3-8) sign(s).

b. See Figures 6.17A and 6.17B for typical Advanced Intersection Lane Control signs on ramps.

3. Expressways

Sign all turn lanes based on the District sign replacement cycle. Adjoining Districts should coordinate
installing RIGHT/LEFT TURN LANE MUST TURN RIGHT/LEFT signs within the same time frame on
those highways that cross District boundaries.

6-5.13 SLOWER TRAFFIC MOVE RIGHT Sign (R4-3a)

The SLOWER TRAFFIC MOVE RIGHT signs advise slower motorists to move into the
right or slower lane on interstate roadways throughout the state.

SLOWER TRAFFIC
MOVE RIGHT

These signs were installed to educate motorists of Minn. Stat. Sec. 169.18, Subd. 1
which states that vehicles should be driven on the right unless:

1. Passing another vehicle.
2. The right lane is closed to traffic during road construction or repair.

3. On three-lane or one-way roads.

Signs were installed in the year 2000 in coordination with the Minnesota State Legislature and State Patrol. In
greater Minnesota, signs were installed at 50 mile intervals and in the Metro District locations were selected
based on engineering judgment. Notify the State Signing Engineer before removing a SLOWER TRAFFIC
MOVE RIGHT (R3-4a) sign.

6-5.14 Speed Zone Signing

Minn. Stat. Sec. 169.14 establishes statutory speed limits on most typical roadways under ideal conditions.
All other speed limits are set by the DOT Commissioner based upon an engineering and traffic investigation.
Speed zone signs should be installed in the most advantageous locations to promote driver compliance.
Speed zone signs should be installed according to the following criteria.

6-5.14.01 Speed Limit Sign (R2-1)
A Speed Limit sign shall be installed at the terminal points of each speed zone. SPEED

The first Speed Limit sign in a lower speed zone should be one size larger than the size LIMIT
designated for that type of roadway except freeways. 3 O

In addition to sign locations required by the standard in MN MUTCD 2B.13, signs should be
posted beyond intersections with major traffic generators. Installation of signs in urban areas
may be more frequent due to numerous access points while rural areas may be less frequent when the
character of the roadway remains consistent
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6-5.14.02 Minimum Speed Limit Sign (R2-4b)

1. General

The Minimum Speed Limit sign shall be used on all freeways designated as interstates.
The minimum speed limit should be 40 mph unless a traffic investigation identifies a SPEED
unique traffic pattern justifying a different value. The minimum speed shall be omitted LIMIT
whenever there are warning signs with advisory speeds advising motorists of a value 6 0
lower than the minimum. The minimum speed limit should resume after the hazard is

passed.

Signs should be installed downstream of all entrance ramps. If sign spacing criteria MINIMUM
cannot be met due to high sign density in urban areas, the Minimum Speed Limit sign 4 5
should be placed at the first available location. The next smaller sign size may be used

where proper lateral clearances cannot be achieved.

2. Rural interstates

On rural interstates located outside the limits of urbanized areas (population greater than 50,000 as
defined by the Commissioner) the R2-4b Minimum Speed Limit sign shall be used. The speed limit
shall be 70 mph. The spacing between signs should not exceed ten miles. Signs should be installed
downstream of all entrance ramps.

3. Urban interstates
On urban interstates the R2-4b Minimum Speed Limit sign shall be used. A Speed Limit (R2-1) sign

may be used if a traffic investigation determines that a minimum speed limit is not required.
6-5.14.03 Dynamic Speed Display Signs

Dynamic Speed Display signs may be installed on trunk highways in accordance with MnDOT Tech Memo
13-01-T-01.

6-5.15 TRUCK ROUTE (R14-1)

Based on_Minn. Stat. Sec. 169.87, Subd. 1e, when a local authority petitions MnDOT to
establish a truck route for travel into, through, or out of the territory under its jurisdiction, T R U CK
MnDOT shall investigate the matter. If the request is approved, MnDOT may designate
certain highways under MnDOT'’s jurisdiction as “truck routes” and may restrict truck travel R 0 U T E
to those routes when signs are erected. However, except under conditions stated in Minn.
Stat. Sec. 169.87, MnDOT is not authorized to prohibit truck travel on trunk highways.
The designation of a truck route is based on the design of the roadway, the type and mass of trucks using
the facility, load carried, and the weather conditions. Signs may be installed in accordance with MN MUTCD
Section 2B.61.

6-5.16 TRUCK STOPPING LANE (R4-X4) at Railroad Crossings

See Figure 6.47 for typical sign placement approaching railroad crossings with truck stopping lanes. Install the
TRUCK STOPPING LANE sign adjacent to the truck stopping lane taper area.

6-5.17 Two-Way Snowmobile Trail Signing

Signing of MnDOT permitted two-way snowmobile trails within trunk highway right-of-way is the responsibility
of the Department of Natural Resources. Sign two-way snowmobile trails within the trunk highway right of way
in accordance with the following:

1. Install 18” x 24” sign panels with black legend and border on orange background.

2. Install BEGIN and END plaques (18” x 6”) in black legend and border on white background above the
two-way sign panel, designating the beginning and end of the two-way trail.
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6-6.00 APPLICATION GUIDELINES - WARNING SIGNS

6-6.01 Purpose
Warning sign applications that are discussed in this section are those which:
1. Are not specifically addressed in the MN MUTCD.

2. Provide additional guidance to that given in the MN MUTCD on application, location, and usage of
certain types of warning signs.

3. Establish practices relating to engineering and traffic investigation requirements for certain warning
signs.
6-6.02 Acceleration Lane Signing (W6-X1, W6-X2, and W20-X3)
The MERGE w/Arrow sign (W20-X3) sign may be used at the beginning of the taper for the following situations:

1. The MN MUTCD Section 2C.42, states “Lane ends signs should not be installed in advance of the
downstream end of an acceleration lane.” Many acceleration lanes exist on the MnDOT highway
system. Such situations may include escape lanes on freeways and right or left acceleration lanes on
two lane conventional roads or expressways. ‘

2. Where two lanes are carried through a roundabout or signalized
intersection and the right/left lane ends within a short distance after @
the intersection. In these situations there is not enough physical
space on the roadway to install advance lane ends signs but a sign
is needed to mark the merge point.

Acceleration lanes at rural unsignalized intersections should be signed in accordance with
Figure 6.18.

6-6.03 Advance Warning Signs on Local Road Approaches (W2-6a, W3-1, W3-2, and W3-3)

This section details the installation and maintenance of advance warning signs on local road approaches to
trunk highway intersections.

The advance warning signs on local road approaches include, but are
not limited to, the following:
Roundabout Ahead (W2-6a), Stop Ahead (W3-1), Yield Ahead (W3-2),
and Signal Ahead (W3-3).
1. Although MnDOT maintains STOP and YIELD signs on local
roads intersecting the trunk highway, maintenance of the
advance warning signs on all local road approaches to trunk || l

highway intersections is the responsibility of the road authority.

2. At new intersections, or at intersections where traffic control is
revised by MnDOT, MnDOT will investigate the need for advance
warning signs on the local road approaches, furnish and install
the appropriate sign, and notify in writing the road authority(s) of
the sign installations. Maintenance of the advance warning signs
will be the responsibility of the road authority.
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6-6.04 Advisory Exit and Ramp Speed Signs (W13-2, W13-3) and Combination Horizontal
Alignment/Advisory Exit and Ramp Speed Signs (W13-6, W13-7)

The Advisory Exit and Ramp signs shall be installed in accordance with MN EXIT EXHT
MUTCD Table 2C-5. When used, the advisory speed posted on these signs

should follow the established engineering practice for determining advisory 3 0

speeds as discussed under Advisory Speed Plaques, 6-6.05 Advisory Speed MPH

Plague (W13-1P) of this Chapter and Chapter 14 of this manual. 25

6-6.05 Advisory Speed Plaque (W13-1P)

The Advisory Speed Plaque shall be installed below horizontal curve warning signs in accordance
with MN MUTCD Table 2C-5. If horizontal curve warning signs are installed on curves which 3 5
have a speed differential of 5 mph or greater then the Advisory Speed Plaque shall be installed

below the horizontal curve warning sign. MPH

Advisory speeds will be determined by the established engineering practice using a ball bank indicator using
the following criteria (Chart 6.5):

1. 16 degrees of ball-bank for speeds of 20 mph or less.
2. 14 degrees of ball-bank for speeds of 25 to 30 mph.

3. 12 degrees of ball-bank for speeds of 35 mph and higher.

More information on Advisory Curve Speed Studies is shown in Chapter 14 of this manual. An example form
for taking field ball banking measurements is shown in Form 6.2 of this Chapter.

On a new roadway or alignment when the established engineering practice of using a ball bank indicator is
not possible, the District Traffic office should work with the designer to determine advisory speed based on the
curve design speed. The signing plans should include the required warning signs based on this information.
After construction is completed, it is recommended that a field review be performed based on the above
established engineering practice for determining the advisory speeds and changes made to installed warning
signs as necessary.

6-6.06 BRIDGE ICES BEFORE ROAD Sign (W8-13)

On state maintained roadways, the state is not liable for losses caused by snow or ice on
roadways unless the state affirmatively creates the condition on the roadways.

ICES BEFORE )

Minn. Stat. Sec. 3.736. Subd 3(d) provides immunity for “a(ny) loss caused by snow or ice on * . ROAD

any highway or other public place, except when the condition is affirmatively caused by the
negligent acts of a state employee.”

An exception can be made if recent crash reports clearly define an unusual crash problem

related to icing on a bridge. This situation is expected to occur only when a bridge is in an area of unique
or unusual geometrics. If there are bridge locations which have a serious crash history related to icing,
consideration should be given to correcting the situation rather than merely warning of it.

Application of these guidelines will best serve motorists by providing only those signs that are necessary to
warn of an unusual situation.

Any existing warning sign for icy or frosty bridge conditions should not be replaced at the end of its useful
life unless a crash problem exists, as stated above, and correction of the problem contributing to the crashes
cannot be accomplished.

6-6.07 Channelized Intersections

Figures 6.19A and 6.19B indicate the signing required for channelized intersections.
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6-6.08 Chevron Alignment Sign (W1-8)

The MN MUTCD provides Standards and Guidance regarding the use of the Chevron Alignment
sign (W1-8). MN MUTCD Table 2C-5, states that the use of Chevrons and/or One Direction
Large Arrow (W1-6) signs should be used on curves when the difference between the speed
limit and advisory speed is 10 mph, but shall be used when this difference is 15 mph or greater.
Generally, these signs are used for curves of over six degrees (a curve radius less than 900
feet).

The use of Chevrons on curves is preferred over the use of the One Direction Large Arrow. The exception is on
conventional roadways when the speed of the turn/curve is 30 mph or less or there is a visual trap. Chevrons
or delineators may supplement the One Direction Large Arrow if needed. A visual trap exists when a crest
vertical curve is present before the beginning of the horizontal curve, or when a minor road, tree line, or line of
utility poles continues on a tangent. In these situations the One Direction Large Arrow is used to help get the
focus off of the visual trap.

Photo showing a Visual Trap

The MN_MUTCD guidance states, “Chevron Alignment signs should be visible for a sufficient distance to
provide the road user with adequate time to react to the change in alignment.” MnDOT further clarifies this
statement with the following:

When used on conventional roadways, expressways, and freeway mainline curves, chevrons should be
installed from the beginning to the end of the curve. When used on exit loops, a minimum of 5 chevrons
should be installed. Fewer signs are necessary on exit loops because road users expect that a loop ramp
will continue to curve until it joins a new roadway. When used on exit ramps, use engineering judgment
on the number and placement of chevrons required per MN MUTCD Table 2C-5. If chevrons are not
required per MN MUTCD Table 2C-5, guide delineators may be used on the outside of the curve based
on engineering judgment.

Chevrons shall be installed at a minimum height of five feet for flanged channel (U channel) sign structures
measured vertically from the bottom of the sign panel to the elevation of the near edge of the traveled way.
For other sign structures, a minimum mounting height of four feet from the bottom of the sign panel to the
elevation of the near edge of the traveled way is allowed. Whenever practical, efforts should be made
to place back to back chevrons on one structure rather than having a set of structures for each direction.

When installation of the chevrons cannot meet requirements (such as field conditions do not allow for
installation of chevrons on a median barrier) then an engineering study shall be used to determine the
appropriate traffic devices to emphasize the curve.

The formula for calculating the degree of curvature from the radius is D = 5729.578/Radius.
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6-6.09.02 Vehicular Traffic Warning Signs

Sight restriction determination

MnDOT provides the following clarification and guidance in determining the justification of installing Vehicular
Traffic Warning Signs.

In order to determine whether or not a sight restriction exists for a crossing that cannot be relocated, a simple
procedure is frequently used. This procedure is based on the standard height-of-eye of 3.5 feet and a standard
traffic cone height of 28 inches. The visibility distance used in this procedure should be obtained from the
AASHTO Policy on Geometric Design of Highways and Streets using either Exhibit 3-1, Stopping Sight
Distance on Level Roadways, or Exhibit 3-2, Stopping Sight Distance on Grades. See Chart 6.7 for Exhibits.

Procedure:

Temporarily place the traffic cone at the passenger pickup or drop-off site. Using a vehicle or measuring device
where the operator is using the correct height-of-eye, move to the visibility distance, as determined above,
in advance of the cone. If the cone is not completely visible, then the site will need to have the appropriate
crossing sign installed. The sign placement should be based on the values in Table 2C-4, Advance Placement
Distance, of the MN MUTCD or Chart 6.4.

6-6.09.03 TRAIL CROSSING Sign (W11-15a)

A TRAIL CROSSING sign should only be installed for officially designated trails which
cross the highway. To determine if the visibility distance is adequate, use the sight
restriction determination procedure stated above.

6-6.09.04 Down Arrow Plaque (W16-7mP)

If a NON-VEHICULAR or VEHICULAR traffic sign is placed at a crossing, the
supplemental DOWN ARROW plaque shall be installed below the crossing sign whether
or not there are crosswalk markings at the crossing.

6-6.10 Low Clearance Sign (W12-2)

According to_Minn. Stat. Sec. 169.81, Subd. 1, no vehicle loaded or unloaded shall
exceed 13 feet 6 inches in height except double-deck buses with written authority from the
Commissioner of Transportation. Per Minn. Stat. Sec. 169.801, implements of husbandry
(farm equipment) are exempted from size, weight, and load provisions, but the operator
must ensure that the operation does not damage a highway structure. In accordance
with the_.MN MUTCD, Section 2C, the LOW CLEARANCE sign shall be installed to warn
drivers that the clearance is less than the statutory maximum vehicle height of 13 feet, 6
inches clearance allowed plus one foot or 14 feet, 6 inches.

Y

All structures with a clearance less than 14 feet 6 inches shall be signed. To allow for frost action, a reduction
of 3 inches shall be reflected in the signing. For example, a clearance measurement of 14 feet, 3 inches will
be signed as 14 feet, 0 inches.

Periodic checking of clearances needs to be done on bridges and other structures, especially when the
roadway has been resurfaced.

6-6.11 No Passing Zones

6-6.11.01 NO PASSING ZONE Sign (W14-3)

It is MnDOT'’s practice to use the NO PASSING ZONE (W14-3) pennant signs. This
does not preclude use of the DO NOT PASS sign where it is deemed necessary based
on engineering judgment. NO PASSING ZONE pennant signs used on conventional
highways shall be 64” x 64” x 48”.

The purpose of this larger size on conventional highways is to provide added visibility of the sign for motorists.
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6-6.11.02 Terminal Marker Posts

A yellow post may be used to mark each terminal end of a No Passing Zone. A yellow 360 degree visibility
enhancer (or equivalent) should be mounted on the top of each marker post.

A 3 1/2” x 27 sticker stating “MnDOT NO PASSING ZONE TERMINAL MARKER” may be installed near the
top of each visibility enhancer so that the sticker is visible from the roadway. The stickers are available from
MnDOT'’s State Sign Shop in Oakdale.

6-6.12 Passing Lane Sections

Signs should be placed in advance of the lane drop transition area as shown on Figures 6.21A and 6.21B. See
Section 6-5.10 Passing Lane Sections for guidance on regulatory signs for passing lane sections.

6-6.13 SCHOOL BUS STOP AHEAD Sign (S3-1)

The MN MUTCD Part 7 - Traffic Controls for School Areas, Section 7B.13, requires
the installation of School Bus Stop Ahead signs where a school bus, when stopped to
pick-up or drop-off passengers, is not visible for an adequate distance and where there
is no opportunity to relocate the school bus stop to provide adequate sight distance.
MnDOT provides the following clarification and guidance in determining the justification
of installing these signs in rural areas.

In order to determine whether a pick-up or drop-off location meets the required visibility
distance, a simple procedure is frequently used. This procedure is based on the standard
height-of-eye of 3.5 feet and a standard traffic cone height of 28 inches. The visibility distance used in this
procedure should be obtained from the AASHTO Policy on Geometric Design of Highways and Streets using
either Exhibit 3-1, Stopping Sight Distance on Level Roadways, or Exhibit 3-2, Stopping Sight Distance on
Grades. See Chart 6.7 for Exhibits.

Procedure:

Temporarily place the traffic cone at the passenger pickup or drop-off site. Using a vehicle or measuring
device where the operator is using the correct height-of-eye, move to the visibility distance, as determined
above, in advance of the cone. If the cone is not completely visible, then the site will need to have a School
Bus Stop Ahead sign installed. The sign placement should be based on the values in Table 2C-4, Advance
Placement Distance, of the MN MUTCD or Chart 6.4 of this chapter.

The District Traffic Offices should maintain an inventory of existing signs.

The District Traffic Offices should regularly contact each school district to determine whether students are
still picked up by a bus at locations presently signed, to determine if any new locations need signs, and if
any locations may present unusual safety problems for students. This contact will result in a more consistent
application of School Bus Stop Ahead signs and ensure that the signs provide the intended level of safety.

The School Bus Stop Ahead sign shall not be used in advance of a school bus loading area. See MN MUTCD
Section 7B.13.1 for requirements of signing for school bus loading areas.

6-6.14 SHARE THE ROAD Plaque (W16-1P) with BICYCLE WARNING Sign (W11-1)

This section provides guidance as when to add the SHARE THE ROAD plaque (W16-1P)
beneath the BICYCLE WARNING sign (W11-1).

This sign combination is generally meant for short distances (less than 1 mile) of roadway
where there are a significant number of bicyclists traveling to and from a bicycle path or
facility. They also can be considered for a bicyclist “hot spot” just off the shared-use path or

facility that attract bicyclists. SHARE
This sign combination may be used where there is no shared-use path or wide (at least four THE
feet of paved, usable space) shoulder that bicyclists can safely ride on causing them to ride ROAD
in the traveled lane of traffic. These signs are warning signs and are meant to inform drivers

of an unexpected bicyclist in their lane.
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Consider providing these signs after major intersections or street entrances.
For urban areas, consider using BICYCLES MAY USE FULL LANE sign (R4-11).
For more information about these signs refer to the MN MUTCD Section 2C.60, 9B.19, and 9B.06.

6-6.15 SHOULDER NARROWS Sign (W5-X1) and NO SHOULDER Sign (W8-23)

The SHOULDER NARROWS sign (W5-X1) and the NO SHOULDER sign (W8-23) are
suitable for certain rural high-speed locations (posted at 45 mph or greater) that have
an abrupt change in the right side shoulder width.

SHOULDER

At high-speed locations where the right side shoulder width abruptly reduces by at
g ! ot ! NARROWS

least three feet and results in a usable width of less than six feet, a SHOULDER
NARROWS sign may be installed.

A NO SHOULDER sign may be installed at rural, high speed locations where the right
side shoulder width abruptly reduces from a width of three feet or greater to a width of
less than one foot. NO

Examples of how to apply this guideline: SHOULDER

1. If a vehicle on a through roadway is not required to stop at an intersection
and the right side shoulder width is narrower (as described above) on the
downstream side of the intersecting road, a SHOULDER NARROWS or NO
SHOULDER sign may be installed.

2. If a vehicle is required to stop at an intersection and the right side shoulder width is narrower (as
described above) on the downstream side of the intersecting road, a SHOULDER NARROWS or NO
SHOULDER sign should not be installed.

3. If a shoulder width is narrower on the downstream side of a bridge than on the approach side, and that
reduction meets the criteria set forth in the above guidelines, a SHOULDER NARROWS sign may be
installed.

These guidelines do not apply where auxiliary lanes are present.

6-6.16 Speed Reduction Sign (W3-5)

The Speed Reduction sign shall be used if the reduction in speed limits between
two zones is 15 mph or greater. This sign may be used if the difference between
two zones is 10 mph or less, based on engineering judgment. In transition zones,
engineering judgment should determine if placement of a speed reduction sign is
necessary for the second reduction in speed.

The Speed Reduction sign should be 48” x 48”.

If used, the Speed Reduction sign should be installed at least 1000 feet in advance
of the reduced speed zone. If geometrics, grade, or sign clutter may impact the
motorist’s ability to reduce speed, the sign location may be as far as 1700 feet in advance of the reduced speed
zone.

A two-line Distance (W20-100p) plague may be installed on the left post directly below the speed reduction
sign at the option of the District Traffic Engineer. Mounting height for a secondary sign mounted to one riser
post is shown in Figure 6.1 of this chapter.

Inplace speed reduction signs (R2-5a, R2-5b, and R2-X1) shall be replaced through attrition.
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6-6.17 Truck Hauling Signs

6-6.17.01 Sugar Beet Piling Station Signs

When a site is open to commercial trucks, the TRUCKS
ENTERING sign (W11-X3) and the Slippery When Wet sign
(W8-5) should be used on each approach to the access.

Both signs shall be: 48" x 48", provided by the requester, /
and delivered to MnDOT for installation and maintenance.

If requested, a flasher may be installed above the TRUCKS

ENTERING sign under MnDOT'’s permit process.

When the site is in operation, the signs shall be opened and closed by the requester.

Changeable message signs shall not be used.

6-6.17.02 Corn and other Harvest, Gravel Pits, and Logging Operations

The MN MUTCD Section 2C provides guidance on the use of permanent and seasonal VEHICULAR TRAFFIC
signs.

6-6.18 Typical Signing for Transitions Between Divided Highway Section and Two-Lane, Two-
Way Sections

Figure 6.22 indicates signing for transitions between divided highways and two-lane, two-way highways.

6-6.19 Truck Rollover Warning Sign (W1-13)

If used, the advisory speed posted on these signs will follow the established engineering
practice for determining advisory speeds using a ball bank indicator using 10 degrees
of ball-bank. More information on Advisory Curve Speed Studies is shown in Chapter
14 of this manual.

6-6.20 WATCH FOR BUSES ON SHOULDER Sign (W14-X9) WATCH
The WATCH FOR BUSES ON SHOULDER sign should be placed on all applicable FOR
freeway and expressway ramps, intersecting city, township, and county roads, and high BUSES ON
volume entrances. These signs should not be installed for low volume entrances and SHOULDER

private drives.

WATCH
FOR FALLEN
ROCK

6-6.21 WATCH FOR FALLEN ROCK (W14-X1)

Although it may be appropriate to install the FALLEN ROCKS (W8-14) sign in some
cases, it is preferred that the WATCH FOR FALLEN ROCK (W14-X1) sign be used on
trunk highways.

6-6.22 WEIGHT RESTRICTION AHEAD Sign (W14-X3)

See Section 6-5.03 Bridge Speed and Load Restrictions for use and application
of the WEIGHT RESTRICTION AHEAD sign.

WEIGHT
RESTRICTION
"\ _AHEAD /
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6-7.00 APPLICATION GUIDELINES - GUIDE SIGNING

6-7.01 Purpose
Guide sign applications that are discussed in this section are those which:
1. Are not specifically addressed in the MN MUTCD.

2. Provide additional guidance to that given in the MN MUTCD on application, location, and usage of
certain types of guide signs.

3. Must be addressed because MnDOT is charged with developing and implementing design, use, and
application of certain guide signs in accordance with Minnesota Statutes.

The MN MUTCD Sections 2D and 2E provide standards on guide signing for conventional roads, expressways,
and freeways. Figures later in this chapter supplement the MN MUTCD in showing typical positions for guide
signs at various intersections and interchanges on MnDOT trunk highways.

Typical signing for intersections is found in Figures 6.24A through 6.29.

Typical signing for crossroad approaches to interchanges is found in Figures 6.30 through 6.33.

Typical signing for auxiliary lanes with and without escape lanes on freeways is found in Figures 6.34A through
6.34D.

6-7.02 Freeways

6-7.02.01 Primary Guide Signing

Rural exits shall be identified by the route number of the U.S., State, or County highway intersected, cardinal
direction, and destination as applicable, and the exit number on freeway interchanges. Criteria for selecting
destinations is shown later in this section under Signing Destinations.

Urban and suburban exits to local road systems shall be identified by route number, street name, exit number
and cardinal direction as applicable. Information on the use of destinations is shown later in this section under
Signing Destinations. Cardinal directions should be displayed on freeway guide signs, in particular at cloverleaf
interchanges (where the intersected highway either begins or ends at the interchange) and at interchanges
with collector distributor roads or with a single exit splitting to serve both movements to the crossroad.

6-7.02.02 Supplemental Guide Signing

The installation of supplemental guide signing should be strictly controlled in areas with closely spaced
interchanges due to the many demands on the motorist to make major decisions and the large number of
requests from generators of high traffic volumes. Supplemental guide signs shall not interfere with primary
guide signing and sign spacing criteria shall be met. Signs directing motorists to secondary or supplemental
destinations should not be installed at interchanges of two or more freeways. Criteria for supplemental guide

signing is shown in Appendix A MnDOT Supplemental Guide Signs of this chapter.

6-7.03 Signing Destinations

MnDOT shall fabricate, install, and maintain destination and distance signs on trunk highways. However, if
a city, meeting the criteria in this section, requests to be added to an existing sign displaying less than three
cities/destinations, the city shall pay for design, fabrication, and installation of the signs unless the existing sign
is due for replacement. If the existing sign is due for replacement, the city name may be added at MnDOT'’s
expense.

1. Signing Destinations - At-grade intersections

The MN MUTCD Sections 2D.36 through 2D.40 establish guidelines for destination signs at at-grade
intersections. The following criteria also apply:
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b. Urban-Suburban

At interchanges with county or secondary roads, destinations are not to be included on the
primary guide signs. Destinations and street names cannot be combined on the same guide
sign.

At interchanges having more than one exit to the intersecting highway, names of cities may be
included only if they clearly aid in orienting the majority of the drivers. At freeway to freeway
interchanges, destinations should be considered for placement on the primary guide signs if
they would aid in orienting drivers.

Supplemental guide signs shall not be provided for suburban cities served by roads and streets
within the metropolitan grid system in urban-suburban areas.

Adjacent Land Uses

The names of adjacent land uses such as airports may be shown if the exit has been provided
specifically to serve that land use. These destinations may be signed only when they cannot
be related to the street or road identified at the exit.

3. Distance signing

A distance sign indicates how far it is from the sign location to the center of the next city, geographical
site, or important junction.

MN MUTCD Sections 2D.41 and 2D.42 establish guidelines to follow in selecting city names or other
traffic generators, and in locating distance signs on conventional highways. Only one distance sign is
permitted on each conventional highway leaving an intersection, municipality, or interchange.

MN MUTCD Sections 2E.39 and 2E.40 provide guidelines for distance signs on freeways.

City name selection shall be in accordance with the following guidelines:

a.

b.

C.

The first city along the route.

The first county seat, route number of an intersecting conventional highway, or a significant
geographical site or generator.

The next major destination or control city.

The following guidelines must be met for a city to be added to an existing distance sign:

a.

b.

The existing sign displays less than three cities/destinations.

If the city meets the selection criteria previously listed, the requesting city shall pay for all
sign replacement costs if the request is made prior to the sign requiring replacement. The
city name may be added to a sign, at MnDOT’s expense, at the time the existing sign is due
for replacement.

6-7.04 Typical Junction Signing Layouts

The following typical sign installations should be used as guidelines in establishing sign locations and distances
between signs at junctions.

1. T-intersection (two-lane, two-way) (See Figure 6.24A).

2. T-intersection (divided highway) (See Figure 6.24B).

3. Typical four-leg intersection (See Figure 6.27).

4. Typical intersection with county road/city street (See Figure 6.26).

5. Typical single lane roundabout intersection (See Figure 6.27).
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6. Reduced conflict intersection (See Figure 6.28).

7. Named county road on an expressway (See Figure 6.29).

6-7.05 Independent Route Marker Assemblies

Follow the MN MUTCD Sections 2D.29 — 2D.32 for conventional roads and MN
MUTCD Section 2E.27 for expressways and freeways for guidance on the use
of route, junction, advance route turn and directional sign assemblies. Follow
MN MUTCD Section 2D.34 for confirming or reassurance sign assemblies.

The color of the route marker auxiliaries shall match the color of the route marker
it supplements (see MN MUTCD Section 2D.12). For example, white on blue
auxiliaries supplement the Interstate and Minnesota route markers and black on
white auxiliaries supplement U.S. route markers.

It sometimes becomes necessary to include two different color route markers
on the same structure. When this happens the auxiliaries may not always match
the color combinations of both route markers. To avoid this, install route markers
side by side according to the most current MnDOT sign structure details, http://www.dot.state.mn.us/trafficena/
signing/doc/canddsignground.pdf. When this is not possible use the following guidelines to determine the
color of the route marker auxiliaries:

1. When two or more route markers must be mounted vertically on a single structure, the auxiliaries shall
match the color of the route marker which takes precedence.

2. The order of precedence is Interstate, U.S., State, county, township, and then other routes.
This guideline applies to all route marker assemblies installed on trunk highways and to mark any detours of

trunk highways.
6-7.05.01 County Pentagon Route Markers

The pentagon shaped Uniform County Route Marker (M1-6) is an alternate to the
standard County Route Marker (M1-X4) in Minnesota. CARVER

WRIGHT
Upon request by a county, each MnDOT District may elect to upgrade its county
junction assemblies on state highways to include pentagon route markers at those COUNTY
county roads where they are being used. If the District decides to do this, pentagon
route markers may be installed as a part of the normal sign replacement cycle.

6-7.05.02 Business Route Markers

Route Requirements:

» Business Routes should only be created along the Trunk Highway system in rural areas at locations
where a bypass has been constructed or where a Trunk Highway has been decommissioned and
turned back to local governments.

= The Business Route should be created by using the previous alignment of the Trunk Highway.
e Business Routes should travel principally through the corporate limits of a city.

e Business Routes shall leave and rejoin the same Trunk Highway route via different exits or
intersections.

Implementation:
» Each road authority of which the Business Route is comprised of must approve of its establishment.
* New Business Routes shall be established through written request by a local government agency
to the appropriate MnDOT District Office and should include the following information:

1) Aletter from the local government agency briefly explaining route need, acknowledging
initial costs and future maintenance responsibilities.
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2) Aletter of support from other local road authorities for trail blazing signs in their right of way,
acknowledging initial costs and citing future maintenance responsibilities.

3) A completed American Association of State Highway and Transportation Officials (AASHTO)
U.S. Route Number Application. The application may be downloaded from the AASHTO
website: AASHTO - Special Committee on U.S. Route Numbering - Home. For “recognition
of” a business route a local vicinity map will be needed per page 3. On page 6 a short
statement to the effect that there are no deficiencies on proposed routing, if true, will suffice.

The MnDOT District Office staff will evaluate the proposed Business Route and send their recommendation
to the MnDOT Route Numbering and Control Section Committee (RNCS) for review. The MNnDOT RNCS wiill
process the application.

= If the business route is on a US Highway or Interstate, the MnDOT RNCS will submit to the
AASHTO Special Committee on US Route Numbering for approval. The Special Committee
on U.S. Route Numbering meets twice each year.

« Existing Business Routes established between MnDOT and local government agencies prior to the
implementation of this policy will be subject only to their initial agreements.

= If existing Business Route agreements between MnDOT and local agencies are amended at
any time, the amendments should be made to more closely match this policy.

Sign Usage
» Guide signs referring to the highway exit / Business Route entrance shall display the existing route
number or name as well as the route number of the designated Business Route.

» Business Routes shall be signed only prior to the first interchange exit or intersection leading to the
Business Route in each direction.

= If more than two exits or intersections exist on the Trunk Highway along a Business Route,
no signs referring to the business route shall be placed on the Trunk Highway for the exits or
intersections between the exit from and the entrance to the Trunk Highway.

* “Downtown” and “Business District” signs directing motorists to the same exit or intersection as a
Business Route shall not be allowed on the Trunk Highway.

» Trailblazing signs shall be installed along the Business Route prior to modifying the guide signs on
the primary highway route.

Maintenance Requirements:

e All costs related to fabricating, modifying, installing, and removing signs for the purposes of
establishing or disestablishing a Business Route shall be at the cost of the requesting agency.
The District Traffic Office will decide if installation is completed by the community under the permit
process or installed by MnDOT under the requester pay process.

» All maintenance responsibilities along the Business Route shall continue unchanged from before
the Business Route’s implementation unless specified otherwise in the new agreement.

* New signs located within and related to the Business Route shall be maintained by the local
government agency.

= The agency shall be responsible for periodically checking the condition of trailblazing signs
along the Business Route to ensure that they are well maintained.

= Failure of the local agency to properly maintain the traffic control devices or fulfill other
conditions of the Business Route agreement may result in MNnDOT terminating the route’s
status as a Business Route.

» If the requesting agency wishes to discontinue the route’s classification as a Business Route,
notification must be sent to the appropriate MNnDOT District Office 3 months in advance of when it
is to be declassified.

= The MnDOT District Office must notify the MNnDOT Route Numbering and Control Section
Committee of this change.

= Signs referring to the business route shall be removed unless the sign panel contains other
information relevant to the traveling public. If so, any legend referring to the Business Route
shall be covered until the sign panel is replaced or overlayed.
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6-7.06 Street Name Signs, Advance Street Name Signs, and 911 Address Signs

This section is based on Chapter 2D, Guide Signs - Conventional Roads (see Sections 2D.2, 2D.43 and
2D.44) of the MN MUTCD. Sign designs, including reflectivity, color, legend, and border shall follow the
applicable requirements of the MN MUTCD and the MnDOT Standard Signs and Markings Manual and
Summary. Structural mounting requirements shall follow applicable requirements as provided by the MN
MUTCD or MnDOT structural details.

Standard street name signs (MN MUTCD Section 2D.43) provided by MnDOT and installed on overhead
mast arm mounted signs or overhead bridge mounted signs will use the standard green background color for
consistency on trunk highways and shall not include pictographs. Advance Street Name signs (MN MUTCD
Section 2D.43) will follow the requirements as provided by the MN MUTCD and the standard sign designs set
forth in the MnDOT Standard Sign Manual and Summary or the MN MUTCD.

6-7.06.01 General Criteria for Street Names

The following conditions will be used for street names used on MnDOT provided Street Name signs and
Advance Street Name signs:

1. Street names shall be officially designated by the appropriate local government having jurisdiction over
the road and match the 911 Emergency Telephone System street name.

2. Official street names may include the word lake, beach, or some other geographic point if the road
serves only one such item. Otherwise, such word usage should be discouraged.

3. Combination names which attempt to incorporate multiple identifications are confusing and should not
be used.

4. Signing for names which identify a specific business or establishment, in order to identify streets
which lead to specific establishments or special commercial or private interest facilities, should be
discouraged. Generic names are permissible.

5. The use of first and last names of individuals should not be used.

6. If the official road name is changed by the road authority prior to the sign requiring replacement, the
requester will be responsible for all sign replacement costs. However, the road name may be changed
at MnDOT’s expense at the time the original sign would normally be replaced.

6-7.06.02 Street Name Signs

6-7.06.02.01 Overhead mounted street name signs

Overhead signal mast arm and bridge mounted street same signs will be provided by MnDOT in rural and
urban areas, as needed, to fulfill basic guide signing responsibilities. MnDOT’s practice is to install sheet
aluminum retroreflective sign panels on traffic signal mast arms. Internally lit street name signs may be
installed on signal mast arms by a road authority .

Specific criteria for internally illuminated street name signs mounted to signal mast arms:

The local road authority shall be responsible for all costs of fabrication, installation, power, and maintenance.
MnDOT may require that internally illuminated signs be removed and replaced with standard sheet
aluminum if any problems develop.

a. General Criteria

An internally illuminated street name sign may be displayed on the same mast arm with sheet
aluminum signs (regulatory, warning, and guide signs).

b. Sign Face

The sign face shall use translucent prismatic retroreflective sheeting for the sign background.
If the road authority has an established community-wide color scheme (green, blue, or brown)
for the background color of street name signs, the background color of the internally illuminated
street name sign may use this color. No other colors will be approved.
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The sign legend may be screened or cut from translucent prismatic retroreflective sheeting. In the event
of a complete lamp outage, the retroreflectivity of this material provides a fail-safe operation.

The legend (letters and arrows) on internally illuminated street name signs shall be white. No border is
required since the sign face is framed by the sign housing.

Standard letter sizes, series, and spacing shall be used. In the event a route marker is to be displayed, it
shall be of the standard size, 24” x 24”, unless mast arm loading becomes critical. In this case, an 18" x
18” route marker may be installed.

Detailed specifications for internally illuminated street name signs are located on OTST’s Signals or
Signing websites.

6-7.06.02.02 Ground mounted intersection corner street name signs

The furnishing, installation, and maintenance of street name signs, ground mounted, slat style, and located
at intersection corners, are the responsibility of the local road authority. Signs installed on MnDOT right of
way may follow the MnDOT permit process. Signs should be mounted in street corners opposite of STOP
signs although mounting above STOP signs may be allowed at the discretion of the District Traffic Office.

General criteria for ground mounted street name sign installations include the following:

1. The governing body shall have street name signs fabricated according to MN_MUTCD
requirements including retroreflectivity, legend size, border, color, and standard designs to
provide the best target value both day and night.

2. Installation of signs shall not obstruct or interfere with existing traffic control devices. The
physical location of the signs should be in accordance with the MN MUTCD, Section 2D.43, “In
business or commercial areas and on principal arterials, Street Name signs should be placed
at least on diagonally opposite corners. In residential areas, at least one Street Name sign
should be mounted at each intersection. Signs naming both streets should be installed at each
intersection. They should be mounted with their faces parallel to the streets they name.”

3. The mounting height of signs shall be in accordance with MN MUTCD Section 2A.18.
4. The street name sign assemblies shall be constructed so that the name plate cannot be turned.

Specific criteria for placement on separate sign structure from STOP sign:

1. The preferred lateral offset to the street name signs is 30 feet or greater from the roadway (near
the right-of-way line if practical). The minimum lateral offset should be at least 12 feet from the
edge of the shoulder. Unique locations should be reviewed with the District Traffic Office.

2. The street name signs are typically installed on a single post sign structure which shall conform
to FHWA breakaway requirements based on the current edition of the AASHTO Standard
Specifications for Highway Signs, Luminaires, and Traffic Signals.

Specific criteria for placement above STOP signs:

1. No street name signs are allowed if there are any other signs, such as a ONE WAY sign, in
place on the STOP sign structure.

2. Maximum sign panel size should be 9 inches high by 36 inches wide.
3. Not more than three slats (six-way installation) shall be permitted above any one STOP sign.

6-7.06.03 Advance Street Name Signs

In urban areas, advance street name signs for arterial and major streets on conventional highways will be
provided by MnDOT, as needed, to fulfill basic guide signing responsibilities.

In rural areas, when the trunk highway intersects a public road, appropriate identification of that public road will
be provided on conventional roads and expressways with at grade intersections by MnDOT (see Figures 6.26
and 6.29), based on all of the following conditions:

1. When so requested by the local governing body, MnDOT will furnish and install route marker assemblies
on the trunk highway, provided that the intersecting local road is numbered and marked with route
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markers. Identification by number only should be encouraged whenever possible.

2. When a numbered public road is also known by an officially designated name, both types of identification
may be used on a sign.

3. For road name signs, all initial signing costs, including overhead factors and installation by MnDOT,
shall be paid by the road authority requesting the signing, at the current rate per square foot of sign, as
established by MnDOT. MnDOT will maintain road name signs at its own expense.

6-7.06.04 911 Address Signs on Trunk Highways

Counties or private citizens are installing these signs at private driveways within trunk highway right of way.
The following guidelines have been adopted for these signs:

a. The preferred sign location is near right of way line at access. This will allow the sign to be
installed a minimum of 12 feet from the edge of the shoulder (typically gravel). Gopher State
One Call shall be contacted prior to installing the sign.

b. Sign panel size is typically 16 inches long x 6 inches high.

c. Mounting height is a minimum of 4 feet from the bottom of the sign panel to the near edge of
the pavement (driving lane).

d. Sign post size should be determined using the sign fabricator’s recommendations (typically
1.12 Ib/ft, with a maximum size of 2 Ib/ft.).

e. Sign color is white legend (typically 4 inch C Series) on blue background but other colors are
possible. However, red and yellow should not be used in any circumstances.

f.  MnDOT is not responsible for fabricating, installing, or maintaining the signs.

6-7.07 Boundary Signs

There is a need to provide certain boundary signs to give orientation and guidance to the motorist. Details on
sign design for common boundary signs used on the trunk highway system are found in the MnDOT Standard
Signs and Markings Manual.

6-7.07.01 City Name Sign (12-3)

Under the provisions of Minn. Stat. Section 169.06 Subd. 2a, the Commissioner
may construct and maintain signs at the entrance of each city, which sign shall
have the name of the city and the population. City Name signs should be
installed only for communities identified on the official Minnesota Highway Map POP 3435
and/or official county highway maps. Signs should normally be installed at the
actual corporate boundary, subject to the following guidelines:

Newport

1. Urban areas
Signs should be installed at or near the corporate limits on all trunk highways.

2. Rural areas

Signs should be installed at or near the corporate limits on all trunk highways, excluding interstate
highways. On interstate highways, the following criteria apply:

a. If the corporate limits of a community are crossed by the interstate highway, and there is no
interchange serving the community, install the sign on the interstate highway at the corporate
limit crossings.

b. If the corporate limits of a community are crossed by the interstate highway, and an
interchange directly serves the community, and the community is not identified on either
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the major interchange guide signs or on a supplemental guide sign, install the sign on the
interstate highway at the corporate limit crossings.

c. If the corporate limits of a community are crossed by the interstate highway, and an
interchange directly serves the community, and the community is identified on either the
major interchange guide signs or on a supplemental guide sign, do not install the sign on the
interstate highway.

Where proper city names have two words, it may be desirable to arrange the name on two lines rather
than one, especially when the words are long. City names should not be abbreviated.

MnDOT will update population figures on city name signs every 10 years and use the population
figure of the last official Federal or State census. If a community requests the population figure to be
updated, MnDOT will update the population figure at the cost of the community. The updated figure
should be from a documented official source and provided to MnDOT.

An exception to the above applies to unincorporated communities which warrant city name signs, but
for which population counts are not available. These signs carry only the community name.

Occasionally, municipalities attach certain unauthorized sign panels, (e.g. Green River Ordinance
Enforced, Radar Patrolled, etc.) beneath the CITY NAME sign on approaches to the municipality.
These attachments, dealing with regulatory and enforcement issues, are not appropriate. The
only attachments to signs on the trunk highway system are those allowed under section 6-7.07.03
Community Recognition Signing Program of this chapter. Extraneous and unauthorized sign panels
should be removed and no such attachments permitted on any signs on the trunk highway system.

6-7.07.02 Community Identification Sign

Criteria for these signs, which are allowed outside the trunk highway right-of-way,
are specified in Minn. Stat. Sec. 173.08 Subd. 1(10).

This signing program is administered by the District offices.

6-7.07.03 Community Recognition Signing Program

The Community Recognition Sign Program allows communities to express their own identity under Boundary
signs. Permitting the displaying of sign panels allows the community to pick what is locally important to their
community for installation on trunk highway rights-of-way.

Community Recognition sign panels shall not be installed on freeways.
The Community Recognition sign panels shall be initiated and coordinated by the community.
Political or commercial advertising will not be allowed on sign panels.
The sign panel designs shall be approved by the District Traffic Engineer.
1. Examples of permitted sign panels:
a. Non-profit service organizations.

b. Special programs, either permanent or temporary; e.g. DARE, Tree City, Storm Ready City,
Fit City, Sister City, and Yellow Ribbon City/County.

City pictograph.

e o

City recognition slogans; e.g. State Baseball Champions.
e. Drinking Water Protection Area sign panel.

f. Heart Safe Community Sign Panels - A “Heart Safe” designation recognizes a city’s efforts to
prepare its staff and citizens to recognize when someone suffers a sudden cardiac arrest and
how to respond.
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Cities are eligible for signing if they are determined to be “Heart Safe” by Allina hospitals and
clinics.

2. Costs

a. Installation of Community Recognition Sign panels shall be coordinated with the District
Traffic Office. The District Traffic Office will decide if installation is completed by the
community under the permit process or installed by MnDOT.

b. If more than two small Community Recognition Sign panels or one large sign panel are to be
installed by the community on an existing sign structure, the community shall pay an up-front
charge of $200 to MnDOT for reimbursement of costs incurred by state forces to:

1) Raise the existing CITY NAME sign panel as required to meet the nine foot clearance
from the ground.

2) Modify the U-channel sign structure to include knee braces if necessary in order to meet
breakaway and wind loading requirements.

3) Furnish and install a horizontal stringer for the mounting of the Community Recognition
Signs.
3. Sign Format

The sign panel background, or the predominant color, may be any color except pink, red, orange,
yellow, yellow-green, or the fluorescent colors thereof.

The message on a sign panel shall not simulate a traffic control device or contain directional sign
messages or advertising for a commercial product or service.

The sheeting material on new Community Recognition Sign panels should be Type XI retroreflective
sheeting.

The sign base material shall be sheet aluminum or other material approved by MnDOT. See Minnesota
Standard Specifications for Construction, 3352.

Any combination of sign panels may be allowed up to a total of 72” in length by 24” in height having a
total square footage not to exceed 12 square feet. These panels shall be installed horizontally below
the CITY NAME sign panel.

4. Installation Guidelines

The attachment of Community Recognition Sign panels to horizontal stringers or sign posts shall be as
shown in Figure 6.35, Community Recognition Signing and as follows:

a. More than two Community Recognition Sign panels shall be installed on horizontal stringers
(installed by MnDOT) by the community as shown in Figure 6.35, Community Recognition
Signing.

b. If less than three Community Recognition Sign panels are to be installed on an existing sign
structure, install in accordance with the following:

1) If only one Community Recognition Sign panel is to be installed, attach it to the sign post
farthest from the roadway.

2) If two Community Recognition Sign panels of the same size (24” x 24”) are to be
installed, center horizontally on each existing sign post.

3) If two Community Recognition Sign panels of different heights are to be attached to
the sign posts, and the existing sign structure is located on the inslope, the sign panels
should be mounted as shown in Figure 6.35. Attach the shortest sign panel to the sign
post nearest the roadway and the tallest sign panel to the other sign post. This will
provide the maximum clearance from the ground line to each sign panel. If the existing

Page 6-48

June 2017 Page | 4-42 TEM — Signing

***HANDOUT***

**¥EHANDOUT***




*EEHANDOUT***

*E*HANDOUT***

www.dot.state.mn.us/trafficeng/signing/publications.html

YY) CEPARTMENT oF Sign Plan Design for At-Grade Intersections

TRANSPORTATION

March 2017 Traffic Engineering Manual Chapter 6

sign structure is located on the back slope attach the shortest sign panel to the sign post
farthest from the roadway.

4) If a sign panel is greater than 24 inches and less than or equal to 30 inches in height
attach to the sign post furthest from the roadway. When the existing sign structure is
located on the backslope, attach the sign panel to the sign post nearest to the roadway.
Relocate in place sign panels less than 24 inches in height to another sign post to make
room for the new, larger sign panel.

5) Only one sign panel greater than 24 inches and less than or equal to 30 inches is allowed
for each sign structure. If there is a desire to install a new sign panel of this size and
there is a sign panel of this size in place on the sign structure, the city is responsible for
deciding which two sign panels are attached to the sign structure.

MnDOT may check any Community Recognition Sign panel(s) for proper attachment hardware (see
Figure 6.35). If an improper mounting procedure or hardware has been used, MnDOT may reinstall the
sign panels with the correct hardware or remove it.

The replacement cycle (end of useful life) of the sign panels will be determined by each MnDOT District
office.

6-7.07.04 County Name Sign (12-5)

The County Name Marker (12-5) sign is placed at all county line boundaries on Yellow Medicine
the trunk highway system. When the county line is also at a river or municipal
boundary, the sign should include both entities.

County

County Land Use Zoning signs shall not be installed or retained on trunk
highways, either individually or as part of a sign assembly.

Extraneous sign panels shall not be installed on this structure, unless specifically noted as permissible under
the Community Recognition Signing Program (e.g. Yellow Ribbon County).

6-7.07.05 Drainage Divide Sign

The Minnesota state highway map displays drainage area divides. It shows the four major drainage divides
for Hudson Bay, the Mississippi River, Lake Superior and the Missouri River crossing approximately fifty state
highways. Nine highways are crossed at least twice by a drainage divide.

Drainage divides in Minnesota are not obvious to motorists and are not geographically distinct features, nor is
their identification of interest, significance, or benefit to the majority of motorists.

Drainage divides shall not be signed on any trunk highways.

Drainage divide identification signs may be installed within a rest area or wayside parking area established
at the site to accommodate vehicles off the roadway. Signing for drainage divides shall be paid for by the
requester.

Remove existing drainage divide identification signs without roadside parking facilities at the end of their sign
life.
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6-7.07.06 Municipal Identification Entrance Sign

Under the provisions of Minn. Stat. 173.025 a local road
authority may erect a municipal identification entrance sign
within the right-of-way of a trunk highway with the written
permission of the commissioner. Municipal identification
entrance signs erected without the written permission of =
the commissioner are prohibited. These signs shall be "

located outside of the clear zone and installed through the MnDOT permit process.

GRAND
PORTAGE

INDIAN RESERVATION

WELCOMES YOU

Refer to the MnDOT Right of Way Manual 5-491.514 for all applicable guidelines and provisions.

6-7.07.07 Reservation Boundary Sign

Signs may be installed for reservation boundaries which cross trunk highways, except freeways, with a limit of
two signs per trunk highway.

The sign panel may include the name of the reservation, the tribal logo, and either the year of treaty or the
reservation population. The panel must also be void of any commercial advertising. Sign size is variable based
on sign message and font sizes. Sign panel designs shall be approved by MnDOT prior to fabrication.

The signs are to be fabricated, installed, and maintained by MnDOT unless otherwise directed by the District
Traffic Office. Sign costs will be paid by the community.

6-7.07.08 Soil and Water Conservation District Sign

The Soil and Water Conservation District shall complete and submit a permit for approval to install a sign. If
approved, install in accordance with all of the following criteria:

1. Locate signs on the top of the back slope just inside the right-of-way line. The sign cannot be placed
on the shoulder slope or in the ditch bottom. The sign should be placed to obtain a minimum hazard
location.

2. Signs are permitted only on non-freeway types of roadways.

3. Install signs on breakaway sign supports when located within the clear zone (MnDOT Road Design
Manual, Chapter 4-6.04).

4. Design sign panels to be the same design or equal to that available from the National Association of
Conservation Districts.

5. Maintain the signs in good repair. If this requirement is not met, the applicant will be notified to remove
the signs.

6. A sign cannot be placed at a location where it will interfere with the effectiveness of any traffic control
device, or interfere in any way with the safe operation of motor vehicle traffic or the safety of pedestrians
and non-motorized vehicles.

7. The Soil and Water Conservation Districts will be responsible for furnishing the signs and posts, and
for installation at the designated locations.

6-7.07.09 State Entry/Exit Signs

State Entry Monument (SEM) Program and Entry Signs

There are three Minnesota State Entry Monument marker types in use today: Type | and Type Il monuments,
and Type Illl metal sign panels.

Type | State Entry Monuments (constructed of precast concrete in the shape of Minnesota) and several Exit
Monuments were designed in 1996 via a University of Minnesota student competition. They are typically
located where interstate highways cross Minnesota’s boundary, and at the Minnesota/ Canadian border.
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Type Il State Entry Monuments were constructed circa 1939 through 1955, and were made of a stone masonry
pylon with timber arm and wood sign panel. Type Il Historic SEM are restored, but not replicated, because
most are eligible for the National Register of Historic Places (NRHP).

Type | and Type Il entry markers are managed by the Site Development Unitin the Office of Project Management
and Technical Support.

Type Il state entry (WELCOME TO MINNESOTA, 12-10) metal signs are managed
by the District Offices. The colors on the Type Ill sign panel were revised in 2006.
Type Il metal signs are placed on highway entrance routes with the lowest traffic
volume, where no Type | or Type Il monuments are located. Inplace sign panels
should be replaced through attrition. Type Il metal signs should be removed if a
Type | or Type Il state entry monument is located in the same vicinity.

WELCOME
0. 2

State Exit Monuments and Signs

Where road conditions allow, some Type | monuments and Type lll signs have a companion exit monument or
sign on the opposite side of the road. Type Il monuments have no ‘exit’ counterparts, as they were not
designed and built during the time of original construction. Type | and Type Il State Exit Monuments are
managed by the Site Development Unit in the Office of Project Management and Technical Support.

Type Il state exit metal signs (VISIT AGAIN, 12-12) are managed by the District
Offices. Type lll metal signs are located where no Type | State Exit Monument
or Type Il State Entry Monuments are located. Type Ill metal signs should be
removed if a Type | State Exit Monument or a Type Il State Entry Monument is
located in the same vicinity.

VISIT
AGAIN

More information regarding State Entry Monuments and Signs can be found here:

http://www.dot.state.mn.us/restareas/entry-signs/es-history.html.

6-7.07.10 Township Boundary Sign

Township boundary signs shall not be installed or retained on trunk highways, either individually or as part of
a sign assembly. Township boundary signs do not have sufficient orientation value to warrant installation on
the trunk highway system.

6-7.07.11 Watershed District Sign

Watershed districts are local units of government which exist to protect water resources. There are over 40
watershed districts throughout the state authorized by the Legislature in 1995.

They are established at the request of citizens, counties, or cities when water management problems escalate.
The boundaries are widely variable and do not follow political boundaries.

Watershed districts in Minnesota are not obvious to motorists and are not geographically distinct features.
Therefore, their identification is not of interest, significance, or benefit to the majority of motorists.

Watershed Districts shall not be signed on any trunk highway.

Watershed district identification signs may be installed within a rest area or wayside parking area established
at the site to accommodate vehicles off the roadway.

Existing watershed district identification signs without roadside parking facilities shall be removed at the end
of their sign life.
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ramp at the beginning of the designated route. If installation of a sign on the entrance ramp
is still not practical, then consider installation of a sign on the mainline. If memorial highway
signs are installed on the mainline, one sign in each direction of travel at or near the beginning
of the designation may be installed and is to be placed in an area which will not interfere with
any other traffic control device.

Expressways

For designated routes along expressways, signs may be installed along mainline roadway.
If memorial signs are installed on the mainline, one sign in each direction of travel at or near
the beginning of the designation may be installed and is to be placed in an area which will not
interfere with any other traffic control device.

Conventional Roadways

Memorial highway signs may be installed along conventional roadways in accordance the MN
MUTCD. One sign in each direction of travel at or near the beginning of the designation may
be installed and is to be placed in an area which will not interfere with any other traffic control
device.

Bridges
Designated bridges will be signed for road users on the carrying roadway and not for the
roadway beneath.

Rest Areas and Other Roadside Areas

Memorial highway signs installed in rest areas or other roadside areas and intended for viewing
by non-motoring public may allow for non-standard design, such as a photo of the person
being commemorated or symbols. A new sign panel should be installed on its own structure.
Standard signs installed on the entrance ramp are to be installed on the right side of the ramp,
between the entrance gore and the parking area, with 150 to 200 foot spacing between signs.

Prohibition of Signs Mounted Overhead
Under no circumstances will memorial signs be mounted overhead on a roadway or bridge.

Memorial highway sign designs shall be designed in accordance with the MN MUTCD Section 2M.10.
The sign designs shall use a six inch combination of initial upper case and lower case letters for the
person or entity being recognized. Text size may be reduced in urban areas where physical space is
restricted. New sign design requests should be sent to OTST State Signing Office.

The organization sponsoring the route or bridge designation shall reimburse MnDOT according to
Technical Memorandum No. 12-02-T-01 or Chart 6.6, Requester Pay Signing Costs, for the cost of

fabricating, installing, and maintaining signs on trunk highways. (See Minn. Stat. Sec. 161.139).

Memorial Highway Signing - Guidance for Requesters is available to MnDOT staff when assisting

requesters through the process of memorial highway signing.

6-7.09 Supplemental Guide Signhing Programs

The MN MUTCD, Minnesota Statutes, and MnDOT policy allow supplemental guide signs to be installed
on trunk highways for a variety of public and private facilities. A complete list of allowable facilities, general
criteria, and facility specific criteria can be found in Appendix A MnDOT Supplemental Guide Signs. Standard
sign designs for a variety of supplemental guide signs can be found in the MnDOT Standard Signs Summary
and Manual. All other sign designs will follow the design guidance in Charts 6.1A through 6.1D and the MN

MUTCD.

MnDOT provides signs at no cost to the requester for qualified facilities under the following signing programs:

1. General Motorist Service

2. Hospital

3. Resort and Camping

Page 6-54

June 2017

Page | 4-46 TEM — Signing

**XHANDOUT***

**¥EHANDOUT***



#+*HANDOUT***

*EEHANDOUT***

www.dot.state.mn.us/trafficeng/signing/publications.html

YY) CEPARTMENT oF Sign Plan Design for At-Grade Intersections

TRANSPORTATION

March 2017 Traffic Engineering Manual Chapter 6

Unless otherwise noted, qualified facilities under Appendix A MnDOT Supplemental Guide Signs, shall pay for
signs following Technical Memorandum No. 12-02-T-01 or Chart 6.6, Requester Pay Signing Costs, found in
this chapter

6-7.09.01 LOGO Sign Franchise Program

Logo signs are permitted on interstate highways and urban controlled access trunk P
highways (freeways) as specified in Minn. Stat. Sec. 160.80 and the Logo Sign S
Franchise Program Agreement. m

The MN MUTCD Part 2J covers standards and guidelines on the use of logo signing. Sapiees |
Minn. Stat. Sec. 160.80 and the Logo Sign Franchise Program, authorize MnDOT
to establish this program for the purpose of providing specific information on gas,
food, lodging, camping, attractions and 24-hour pharmacies for the benefit of the
motoring public on the right-of-way of interstate and certain other controlled-access
trunk highways.

This program is currently operated by Minnesota Logos, Inc. under an agreement with MnDOT. Businesses
interested in this program may contact Minnesota Logos, Inc.

Existing MnDOT installed GENERAL MOTORIST SERVICE signs should remain in place at each interchange
if all businesses are not accommodated in the Logo Sign Franchise Program. Per the logo contract, the State
Signing Engineer in conjunction with the District Traffic office will review and approve all site plans to verify
that the proposed logo signs meet the contract requirements, will not have a negative impact on other required
signing, proper sign spacing will be maintained, and no other known construction or permit projects will impact
the sign locations.

6-7.09.02 Specific Service Signing Program (D9-X6)

The Specific Service Signing Program was mandated by the 1980 Legislature ¥
under Minn. Stat. Sec. 160.292 to 160.298. See these statutes for complete ||| PINE RESORT

legislative intent.

1981 - Permitted the inclusion of motels.
1984 - Permitted the inclusion of restaurants.
1988 - Added rural agricultural businesses and places of worship.
1989 - Added tourist-oriented businesses.
1996 - Added gasoline service station or other retail motor fuel business and optional business panel
(logo).
Definitions:

1. Specific Service - restaurants, rural agricultural or tourist-oriented businesses, places of worship,
gasoline service stations or other retail motor fuel businesses, motels, resorts, and recreational
camping areas.

2. Specific Service Sign - a rectangular sign panel no greater than 72" x 18” displaying the name or
optional business panel, or both, of the specific service, the direction to, and where appropriate the
distance to the facility.

3. Specific Service Sign Assembly - a combination of specific service sign panels on a single sign structure
are to be placed within the right-of-way on appropriate approaches to an intersection or interchange.
MnDOT allows a maximum of four sign panels on a sign structure.

4. Specific Service Sign Cluster - a grouping of specific service sign assemblies on appropriate approaches
to an intersection or interchange.
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Installation:

Specific Service signs should be installed in accordance with all of the following:
1. Priority of installation
a. Abusiness shall not be allowed to “bump” another business from a specific service sign.

b. If two or more eligible businesses apply at the same time, year-round businesses have
priority over seasonal businesses.

c. Left- or right-oriented businesses have priority over straight-ahead oriented businesses. If a
business is eligible for a left or right directional sign panel on one approach, then it is eligible
for a straight-ahead directional sign panel on the other approach. Although straight ahead
signing is to be discouraged, it may be permitted at certain intersections. See Figures 6.36A
and 6.36B.

2. Sign placement

a. No specific service sign or assembly shall be placed at a location that will interfere with other
necessary signing as determined by the Commissioner of Transportation. Requests will be
denied if space is unavailable.

b. A specific service sign on a ramp shall not be allowed if the business is readily visible from
the ramp terminal or effective directional signing is visible.

c. A specific service sign should be installed on the right side of the roadway.

d. Asign assembly shall be limited to four panels. Assemblies on mainline approaches to
interchanges are limited to three panels and one action message panel, e.g. NEXT RIGHT.

e. Specific service signs should be installed approximately 300 feet from any inplace signs on
a conventional road and approximately 500 feet from any inplace signs on an expressway.
Inplace signs are not to be removed to accommodate specific service signs.

f.  The maximum number of specific service sign assemblies per intersection approach should
not exceed three nor be placed past the previous interchange entrance ramp.

3. Order of installation

The following sequence of signs should be used at intersections on conventional highways to integrate
specific service signs with other traffic signs in a uniform manner. The signs are listed in the order that
a motorist would encounter them as they approach an intersection. The spacing of the signs should be
as shown in Figure 6.26.

a. Junction assembly (if applicable).

b. Road name advance sign (if applicable).

c. Directional sign to cities (if applicable).

d. Other guide signing (hospital, landfill, etc. if applicable).

e. Inplace RESORT/CAMPING motorist service signs (D9-X3 and D9-X4).
f. Specific Service Sign (D9-X6) or assembly(ies).

g. Road name with arrow sign at or near intersection (if applicable).

h. Route marker directional assembly at intersection (if applicable).

i.  Turn lane sign, where a turn lane is in place.

Only Specific Service Signs shall be installed on Specific Service Sign assemblies. Specific Service
Signs are not allowed to be installed on any other sign type such as other guide signs.
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4. Sign panel design:

a.
b.

C.

Show distances in one mile increments. Omit distances for those less than one mile.
Mount left directional panels above right directional panels.
Only one business shall be displayed on a sign panel.

Businesses which have combinations of approved services may combine these names in
their sign legend, if possible, e.g. “RESORT CAMPING”, “MOTEL CAFE”. The legend size
should not be reduced. Abbreviations may be required, but only standard abbreviations may
be used.

Proper name abbreviations may be used as determined by the District Traffic Engineer.
Inappropriate business names shall not be allowed to be displayed on sign panels.
Business Panels or Logos

1) Logos shall not resemble traffic control devices.

2) Inappropriate logos shall not be permitted.

3) Businesses supply either the business logo panel or the electronic image to the District
Traffic Office. If the business logo panel needs replacing due to damage beyond repair
or other reasons, the District Traffic Office will work with the business on the best method
of replacement.

4) Sheeting should match MnDOT’s current sign sheeting standard.

Both the ramp sign and the mainline sign shall be identical in format. Ramp signs shall have
directional arrows (if needed) and mileage (for distances of one mile or greater).

All sign panels for seasonal services shall be covered or removed when the service is not
available and is the responsibility of the facility or business. A CLOSED plaque may be
bolted over the arrow/distance portion of the sign panel, for seasonal businesses. CLOSED
plaques are required on the mainline sign and not on the ramp sign at an interchange.

Specific service sign panel (D9-X6) details are shown in the MnDOT Standard Signs and
Markings Manual.
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6-8.00 APPLICATION GUIDELINES - MISCELLANEOUS SIGNS

6-8.01 Adopt-A-Highway Sign Program (I-X1)

This signing program is administered by the District
offices under the direction of the Office of Maintenance.
MnDOT shall fabricate and install signs. One sign shall
be installed in each direction at the beginning of the

adopted highway segment. Volunteer group names THIS SECTION MILOS STATION

should be limited to a maximum of 18 characters per AND STORE
line to maximize legibility. Each space between words AVAILABLE SINCE 2000

and each type of punctuation takes up a character on
a line. All letters shall be uppercase.

A 60" x 18” plate with the words THIS SECTION AVAILABLE should be attached to the bottom half of the 60” x
36" sign panel if a group ceases to participate in the Adopt-A-Highway program and no other group adopts that
section of highway for a period of time. This plate is to be attached to the sign panel with bolts utilizing spacers
to minimize damage to the retroreflective sheeting on the overlaid sign panel. The colors on the bottom 60” x
18” portion of the sign panel were reversed (white legend and border on blue background) in 2006. A60” x 18”
panel may be attached to the bottom half of the 60” x 36” sign panel for new volunteer groups until the 60” x
36” sign panel reaches the end of its useful life.

A Reference Location sign panel may be combined with an Adopt-A-Highway sign panel on the same structure.
For ease of reference and termini location for litter pickup, many Districts have installed the Adopt-A-Highway
signs either adjacent to, or in close proximity to reference post markers on rural sections of freeways and
expressways.

Rather than two separate sign structures close together, both sign panels may be combined on one sign
structure in accordance with all of the following criteria:

1. The Adopt-A-Highway sign panel is the primary sign panel on the sign structure.

2. At the correct engineering station for the Reference Location sign, install an Adopt-A-Highway sign
according to the most current MnDOT sign structure details, http://www.dot.state.mn.us/trafficena/

signing/doc/canddsignground.pdf.

3. Attach the reference post marker to the left vertical post, directly below the Adopt-A-Highway sign panel

with mounting hardware shown in http://www.dot.state.mn.us/trafficeng/signing/doc/canddsignground.
pdf.

6-8.02 Adopt-A-Rest Area Sign Program

MnDOT non-interstate rest areas, waysides, scenic overlooks, and historic properties not serviced by MnDOT'’s
statewide custodial service provider or by a facility partner may be adopted by groups for the purpose of litter
pickup, similar to adopting a highway segment. For a current list of facilities available for adoption, contact
the MnDOT Safety Rest Area (SRA) Program Manager. See www.dot.state.mn.us/restareas for contact
information.

For historic properties, contact the MnDOT Historic Roadside Properties Manager for guidance with respect to
the placement of Adopt-A signs. Additional restrictions on the placement of signs apply at historic sites. See
www.dot.state.mn.us/roadsides/historic for contact information.

One ADOPT-A-REST AREA sign (I-X1), 42" x 24” may be installed along the entry drive into the property or
within the site as approved by the SRA Program Manager and/or as determined by the Historic Roadside
Properties Manager, where applicable. All other pertinent guidelines of the Adopt-A-Highway program shall
apply to the Adopt-A-Rest Area program.
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6-8.03 Community Wayfinding Sign Program

Generally, guidelines that are discusses in this section are those which (1) are not specifically addressed in
the Minnesota Manual on Uniform Traffic Control Devices (MN MUTCD) Part 2D.50, (2) provide additional
guidance to that given in the MN MUTCD on application, location and usage of signs, and (3) must be addressed
because MnDOT is charged with developing and implementing design, use and application of certain guide
signs in accordance with Minnesota Statutes.

1. Introduction

The community must develop a master plan for Community Wayfinding signing which contains a map
of the community, including the city street/local road system and a concept design of the community
wayfinding sign structure and sign panels.

2. Community Map
The map of the community shall include:

a. Exact locations of private and publicly owned destinations and attractions to be included
in this signing program. Destinations or attractions must be key civic, cultural, visitor, and
recreational attractions and other destinations of general interest to tourists and the traveling
public and shall not be a retail, business, or manufacturing center. In addition, this type of
signing shall not display advertising for a commercial product or service.

Only those destinations/attractions which qualify under MnDOT’s Minor Traffic Generator
Signing program guidelines are eligible for signing (contact the MnDOT District Traffic Engineer
to obtain the listing of destinations/attractions eligible for signing). Community requests for
other types of destinations/attractions may utilize MnDOT’s sign variance process.

b. Conventional highway approaches to city street/local road intersections where signing is
proposed.

c. Which destination(s) and attraction(s) are to be signed on each conventional approach at
each city street/local road intersection.

d. City street/local road intersections where trailblazing signing is required to direct motorists
to each facility. If signing is approved on the conventional highway to a facility, trailblazing
signing shall be installed on the city streets/local roads by the community before signing is
installed on the conventional highway.

3. General Requirements

When interested, a community initiates, coordinates and submits a master plan to the MnDOT District
Traffic Engineer. The master plan needs to include a resolution (see Form 6.1) and one lead contact
person within the community through which all MnDOT correspondence and contact will be made.

If a community obtains MnDOT approval for Community Wayfinding Signing, MnDOT will remove any
existing minor traffic generator signs within the community. No requests for minor traffic generator
signing will be approved within the community while the Community Wayfinding Signing program is in
effect.

For those facilities that MnDOT considers eligible for signing on state trunk highways, the eligible
community is responsible for the construction, installation, and maintenance of the community
wayfinding sign structures and sign panels at its own expense.

If community wayfinding signs are not properly maintained, MnDOT will request that the community
remove the signs at its own expense. If the signs are not removed within 30 days of notification,
MnDOT will remove the community wayfinding signs at the expense of the community.

4. Criteria for Community Wayfinding Signing

a. Signing may be permitted on conventional highways within a community.
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b. Sign locations on conventional highways shall be approved by the MnDOT District Traffic
Engineer. Installation of signs shall be through the MnDOT permit process.
c. Only one sign structure is allowed in each direction approaching an intersection and should
be located on the right side of the roadway.
d. Asign shall not obscure or detract from any existing traffic control devices.
e. If asign structure is located in the clear zone, it shall meet FHWA breakaway requirements
based on the current edition of the AASHTO Standard Specifications for Highway Signs,
Luminaires, and Traffic Signals, or be protected as approved by the MnDOT District office.
f.  Sign panel offset and mounting heights shall be in accordance with the MN MUTCD and shall
not be mounted overhead.
g. Signing is allowed for left and right turning movements. Straight ahead confirmatory signing
may be permitted in unique circumstances.
h. A specific destination may only be displayed on one sign structure in each direction on a

conventional highway unless straight ahead confirmatory signing is also approved by the
District Traffic Engineer.

Roadway reconstruction and/or installation of new regulatory, warning, or guide signs may
necessitate relocation or removal of community destination signs by the community at its own
expense.

5. Sign Design Criteria

a.

Following MN MUTCD 2D.50, the sign panel background color shall not use red, orange,
yellow, purple or the fluorescent versions thereof, fluorescent yellow-green or fluorescent
pink.

The sign panels shall be made using retroreflective sheeting (see MnDOT Standard
Specifications for Construction Section 3352.2A2b). Fluorescent sheeting shall not be used
on sign panels.

The sign base material should be sheet aluminum (see MnDOT Standard Specifications for
Construction Section 3352.2Al1a).

If separate sign panels are to be used, each sign panel should not exceed six feet in length
and two feet in height.

Pictographs may be used on community wayfinding signs and if used, comply with the
requirements of the Community Wayfinding section of Part 2D in the MN MUTCD. The city
pictograph, if displayed, shall be simple, easily recognizable and placed at the top of the sign
structure (independently or on the top of a sign panel).

The lettering of a city name shall be of a font style and high color contrast for motorists to
read at normal highway speeds. If used, place near the top of the sign panel.

Symbols, business logos or other forms of advertising for destinations and attractions are not
permitted per the MN MUTCD.

Up to three destinations/attractions may be displayed on a sign structure (three separate sign
panels or one sign panel with three destinations).

Destinations shall be displayed (from top to bottom of sign) in the following sequence:
straight ahead destination followed by left-oriented destination followed by right-oriented
destinations. Closer destinations shall be displayed above further destinations if they are in
the same direction.

Page 6-64

June 2017

Page | 4-52 TEM — Signing

***HANDOUT***

**¥EHANDOUT***



#+*HANDOUT***

*EEHANDOUT***

www.dot.state.mn.us/trafficeng/signing/publications.html

YY) CEPARTMENT oF Sign Plan Design for At-Grade Intersections

TRANSPORTATION

March 2017 Traffic Engineering Manual Chapter 6

j.  Lettering shall be 6-inches high. The suggested font is Series C Federal Highway Gothic font
(or a similar font style that does not detract noticeably from legibility) with approximately a
maximum number of 14 characters per line (including spaces between words). Abbreviations,
if used, should be standard abbreviations.

k. Lettering and arrows shall be the same color.

I.  Arrows shall be MnDOT standard arrows or similar so as to be legible and not a distraction
without encircling accents or contrasting mini-backgrounds.

m. Left arrows and upward pointing arrows shall be displayed on the left side, and a right arrow
on the right side of a sign panel. If a border is used, it shall be plain, not decorative.

n. All sign panel designs should be reviewed by the MnDOT District Traffic Office before
fabrication.

0. The sign shall not contain any animated or moving parts or flashing disks.

p. Distracting flashing or moving lights are not allowed. Lighting which presents a new
message, pictorial image, or changes illumination at a rate less than once every six seconds
is determined to be a flashing or moving light and is in violation of Minn. Stat. Sec. 173.15,
Subd. 7.

6-8.04 Emergency 911 sign

This sign informs motorists entering Minnesota that emergency services may be reached by dialing 911. It
should be installed within five miles of the state border on major entry points into the state. Additional signs
may be placed at locations such as airports, weigh stations, and rest areas.

6-8.05 Reference Location Sign (D10-1, D10-2, and D10-3)

Reference Location signs, often referred to as Reference Post markers, shall be erected along trunk highways
to assist drivers in estimating their progress, provide a means for identifying the location of emergency
incidents, and aid in highway planning and maintenance efforts. The zero mile point should begin at the south
or west state line or at the south or west terminus where routes begin.

The Office of Transportation Data and Analysis (TDA) shall be notified of new installations of Reference Location
signs. Notification shall also be made for replacement of the sign if the previous location cannot be accurately
determined (i.e. knockdowns). TDA will provide correct location information for the signs. Notification should
be made during the plan development stage.

A Reference Location sign shall be installed within six feet of its correct location. When a Reference Location
sign cannot be installed within this distance, it may be moved and installed within 50 feet of its correct location;
in this case TDA must be notified of the change. If it cannot be placed within 50 feet of its correct location, it
should not be installed.

Further information about Reference Location signs can be found in the MN MUTCD Section 2H.5 and in
Chapter 14-5.09 Reference Point System of the Traffic Engineering Manual.

For the design and size of Reference Location signs refer to the MN MUTCD.

MnDOT installs One Tenth Mile (X4-8) delineators on freeways and expressways to further enhance the
usefulness of the Reference Location Sign System. Fabrication and installation details are specified later in
Section 6-10.04.06 Tangent of this Chapter.
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of Strategic Highway Research Program (SHRP) signing which should be retained as long as the
program is still operating.

If a test section is to be retained when signs are due to be removed, the test section, with the exception of
SHRP signing, should be identified by one of the methods specified in ltem 3.

6-9.00 OBJECT MARKERS

6-9.01 Purpose

Object markers are used to mark obstructions within or adjacent to the roadway and mark the end of a roadway.

6-9.02 Types of Object Markers

For object marker types, colors, and uses, consult the MN MUTCD Sections 2C.63 through 2.66. Additionally,
MnDOT uses markers uniquely designed for snow plow operations which are not referenced in the MN MUTCD.
See the MnDOT Standard Signs Summary and Manual for MnDOT sign designs and sizes for use on MnDOT
highways.

6-9.03 Applications and Guidelines

6-9.03.01 Bridge Abutments, Piers, and Rails

Bridge abutments, piers and rails within the width of the approaching shoulders should be marked
with Type 3 Object Markers (X4-4). A typical application can be found in Figure 6.38. \

6-9.03.02 Bridges - Narrow Bridges/One Lane Bridges

Narrow bridges should be marked and delineated as shown in Figure 6.39. More information on signing narrow
bridges can be found in MN MUTCD 2C.20.

One-lane bridges should be marked and delineated as shown in Figure 6.40. More information on signing one
lane bridges can be found in MN MUTCD 2C.21.

6-9.03.03 Cattle Passes/Large Culverts

Cattle passes and larger culverts that meet one of the following descriptions are subject to the provisions of
this subsection:

1. Headwalls are present and are not protected by guardrail, subject to engineering judgment.

2. Minimum width of 42 inches and a maximum width of 20 feet. Large culverts 20 feet or wider may be
treated as a bridge, subject to engineering judgment.

3. Any culvert with an end or opening that is within eight feet of the outside edge of the shoulder. This
eight foot distance was selected because it may allow a motorist to pull off of a narrow shouldered
roadway if other conditions permit.

4. Other structures as determined by the District Traffic Engineer.

All cattle passes and larger culverts meeting the above criteria should be marked with Type 2 object markers
as described in Section 2C.63 and 2C.65 of the MN MUTCD and as follows:

1. The Type 2 Object Marker (X4-3) used should be constructed of 0.062-inch aluminum or other
lightweight material such as fiberglass or flexible urethane sheeting. Use fluorescent yellow prismatic
retroreflective sheeting of a type compatible with the base material.

2. Mount two markers back-to-back on a flexible post or 2-pound steel post. A flexible post is preferred
due to its resistance to being knocked down by snowplows and farm equipment. Additionally, it provides
better daytime visibility. Install the two-way marker assembly on the near right side immediately in front
of the structure as shown in Figure 6.41.
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6-9.03.04 Driveways

Aproperty owner may mark each side of a driveway entrance with reflectors. Blue colored reflectors are preferred
although white (colorless) may be used. Place each reflector on its own structure (not to exceed a 1.0 pound
post), not more than five feet above the ground, and at least 12 feet from the outside edge of the shoulder to
prevent snowplow damage.

Red or yellow reflectors should not be used since they can be easily confused with motor vehicle tail lights.
MnDOT may remove existing reflectors if they obstruct or interfere with the effectiveness of any traffic control
device (Reference: Minn. Stat. Sec. 169.07).

6-9.03.05 End of Roadway

A typical placement of markings for a roadway that ends with no alternative vehicular path is shown in Figure
6.38.

6-9.03.06 Guardrails

The approach end of plate beam guardrail installations should be marked with a Type 3 Object Marker in
accordance with the MN MUTCD Section 2C.65.

On guardrail installations with flat end treatments, the object marker shall fit within the recessed area. On
installations with round end treatments, the object marker shall wrap around the circular end treatment and shall
be mounted so that the top of the marker is even with the top of the circular end treatment.

Both ends of all guardrails shall be marked with the Snowplow Marker (X4-5) as shown in Figure 6.38.

6-9.03.07 Infiltration Areas (X3-6a)

Special drainage infiltration areas are built as part of construction projects. Each infiltration area may be marked
with the standard sign X3-6a to identify the area to field personnel. For more information about infiltration areas
see MnDOT Tech Memo 14-06-ENV-01.

6-9.03.08 Islands

A typical application of the placement of object markers on islands can be found in Figure 6.38.

6-9.03.09 Snowplow Operations

The Snowplow Marker (X4-5) is used to indicate to a snowplow operator the beginning and
end of a guardrail installation. The snowplow marker is shown in Figure 6.38. An alternate to
the snowplow marker is a Snow Pole.

Interchange gores (freeways and expressways) are marked with a 12” x 24” Type 3 Object
Marker Center (X4-4C).
6-9.03.10 Other Objects

Objects located within the clear zone should be marked with the proper object marker. The clear zone should
be determined as stated in MnDOT Road Design Manual, Chapter 4-6.04.
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6-10.0 DELINEATORS

6-10.01 Purpose

Delineators are guidance devices used where the alignment might be confusing or unexpected, such as lane
reduction transitions and curves. They are effective guidance devices at night and during adverse weather
and remain visible when the roadway is wet or snow covered.

6-10.02 Types of Delineators

For delineator types and colors, consult the MnDOT Standard Signs Summary and MnDOT Standard Signs
and Markings Manual for use on MnDOT highways. Commonly used delineators types are shown in Figure
6.42 of this chapter.

6-10.03 Placement

Delineator placement guidance can be found in the MN MUTCD Section 3F. Delineator height and lateral
placement are shown in Figure 6.44.

6-10.04 Applications and Guidelines

Examples of delineator installations are shown in the MN MUTCD Section 3F.

6-10.04.01 Guardrail

Delinieate three-cable guardrail as shown in the current version of MNDOT Standard Plates Nos. 8330 and
8331. The color of the retroreflective sheeting shall match the color of the adjacent edge line.

6-10.04.02 Horizontal Curves

When applied on the approaches to and throughout horizontal curves, spacing should permit several delineators
to always be visible along the curve ahead of the driver. The MN MUTCD Figure 3F-1 and Table 3F-1 show the
approximate spacing for delineators along horizontal curves. Figures 6.44 through 6.46 of this chapter have
additional information regarding delineating curves on interchange ramps. A simple method for field personnel
to determine the degree of curve or the radius of a curve is shown in Chart 6.8 of this chapter.

6-10.04.03 Interchanges

Delineation of cloverleaf and diamond interchanges is shown in Figures 6.44 through 6.46 of this chapter.
The yellow guide delineator used on the left side of exit ramps complies with MN MUTCD Section 3F.3.
Spacing should follow either Plan A for an exit ramp or Plan B for an exit loop.

6-10.04.04 Intersections

Intersection delineation guidance can be found in MN MUTCD Section 3F.4.1 and placed as shown in MN
MUTCD Figure 3F-2. Delineation of intersection median corners on divided-highway crossovers is shown in
Figure 6.43 of this chapter.

6-10.04.05 Lane Reductions

The MN MUTCD Section 3F.3 gives guidance on delineation of lane reductions and refers to MN MUTCD
Figure 3B-14.
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6-10.04.06 Tangent

Per the MN MUTCD. Section 3F.3 requires single delineators to be installed on freeways and expressways
except where continuous lighting is in operation between interchanges. The MN MUTCD Section 3F.4 provides
guidance that delineators on mainline tangent sections should be spaced between 200 and 530 feet apart.
MnDOT uses the Tenth Mile Delineator (X4-8) and spaces it approximately at 0.1 mile apart (530 feet).

6-10.04.07 Vertical Curves

When applied on crest vertical curves, the spacing should permit a minimum of three delineators to be visible
from all points along the centerline of the curve at an eye level of four feet above the pavement.

6-11.0 REFERENCES

1. Minnesota Department of Transportation, Minnesota Manual on Uniform Traffic Control Devices,
current edition.

2. American Association of State Highway Officials, A Policy on Geometric Design of Rural Highways,
current edition.

3. State of Minnesota, Minnesota Statutes.

4. Minnesota Department of Transportation, Standard Signs Summary and Manual, current edition.

5. Minnesota Department of Transportation, Road Design Manual, current edition.
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