Traffic Guide Sign Design Manual

January 2004

3
RTAT\O

(o)

S
1
N
3
<
%y ]

&
oF TRPS

Man}rj; Mennesota



Mn/DOT Traffic Guide Sign Design Manual

TABLE OF CONTENTS

1. LN I 15 1O L@ I L ] PN 1-1
R = 7 Tt (o (01U Vo ISP PPRRRR 1-1
N 7o 11 £ Y= TS T o < To 111 T PPN 1-1
TRC T [ = W od (o Tl 1) (o] .0 =1 1 o] o NPT PRPOURPRR 1-3
O Vo] (g [0 11T/ [=To [o ] 1= g £ PRR 1-3
1.5 DUSCIAIMEN ...ttt ettt e e skt e b e e et e s s R et e e b e e e s R bt e e bs e e sab e e e b et enne e e snre e e nnneas 1-3
2. BASIC INFORMATION/BACKGROUND .....cccoiiiiiiiiiir ettt 2-1
2.1 HiStOrCAl PEISPECHVES ... eueiiieeiii ittt s et e e e e e e e e e e s st e e e e e e s ssant e e e e aeeesannnntneaeaennan 2-1
220 T A €10 1o = o | SRR 2-1
2.1.2 Lettering StYIE @Nd SIZE ....ccviiiiiieiieiiee et e e e e e 2-2
2.2  Mn/DOT Specific Guidance for Traffic SIGNS ......covveiiiiiiiiii e 2-3
2.2.1 Basic Considerations for Installation of Traffic SigNS .........ccoovviiiiiiiii e, 2-3
2.2.2 Functional Classifications of Traffic SIgNS .........ccooeiiiiiiii e 2-4
2.2.3 Department Classification by Sign Design TYPE ...ccovvvviiimiiieeeiiiiiiiieee e e e s e ssenee e e e 2-4
2.2.4  Mn/DOT Conventional Highway and Expressway Guide Sign TYPES ......cccccveeeeviiicvvvvreeeeennn 2-6
2.2.5  Supplemental and MOtOriSt SEIVICES SIGNS ...ccccoiiiiiiiiiiiee e e e 2-8
2.2.6 Mn/DOT Freeway and Expressway Guide SigN TYPES ...cceveeeeiiicriiiiiieeeeieiiiinneeeee e s s e sneenneens 2-9
3. SIGN COMPONENT S ...t e e e e r e e e et e e e e eat e e e e eaaneeeenean 3-1
3.1 Panel Size, Radii, Borders and Margins ...........cuueeoiiiiiiiiiiieeeeessiiieeeee e e s e ssiereeee e e e e s s ssnenneeeeeaees 3-1
3.1.1 PANEI SIZE ... e e e e e e e e e e e s a e e e e e e e e e nnreaeees 3-1
2 = Vo || RSP 3-1
3.1.3 210 0 =T £ PSSR SS 3-1
R S Y =1 o 1 PSPPSR PPRP P 3-1
1 0 O ] o] £ SO PRRRT 3-3
3.3 FONt StyleS and FONE SIZES .....ooiiiiiiiiiiiii ettt e e s 3-3
3.3.1 FONE SEYIES et r bt e et e e e et e e e b e e e e e s nneas 3-3
3.3.2 FONE SIZES ..tttiiei ettt e e e et e e e e e et e et e e e e e e et a et e e e e e e e e nrarareeaaeeeannreaeees 3-4
K o (o] o] g r= TS o =T o B SO P PP PPRTPPPPI 3-6
3.5 Vertical Spacing for Freeway DiStanCe SigNS.........cuiiiiiiiiaiiiiiie ittt 3-7
3.6 Horizontal and VErtiCal LINES .........uuuiiiieeiiiiiiiiiiie e ettt e et e e e e s s st ae e e e e e e s snneneeeaeeeean 3-8
3.7 ROULE MArKErs @nd SIZES.......cciiiiuiiiiiiiie ettt ettt e e e e e e et e e e e e e s s s nnt e e eeeaeesseannnbeneaeeenan 3-9
O T N1 (0 ) PP ORUPUPPPPPRP 3-11
LS I - o] 110 1 RSSO 3-14
T8 O B AN oo £V =0 ) PR 3-15
3.11 Legend/Layout JUSHFICALIONS..........eiiiiiiiee ittt e st e e 3-16
3.12  TYPICAI FIEEWAY SIGNS ...eeiiiuiiiiie ittt ettt ettt s et e s et e e e st bt e e e enbb e e e s annb e e e ennbeas 3-18
3.12.1 Freeway Advance GUIdE TYPE A SIONS ....uuieiiiiiiieeiiiiee ettt bre e e nebeee e 3-18
3.12.2 Freeway EXit DIreCtion TYPE A SIONS ..ccoiiiiiieiiiiie et eritiee ettt e sbre e e snbneee e e 3-19

January 2004 Page ii Introduction



Mn/DOT Traffic Guide Sign Design Manual

G0 S T U = o 1) A= U o J o 1S3 ] o= U T o P 3-20
3.13.1 U-Post Structure Charts for Ground Mounted SigNS .......ccceeeveiriiiiiiiieeeee e e 3-20
3.13.2  Sign Post SPACINg Chal..........cccuiviiiiiiee e e e s s e e e e e e s s re e e e e e s e nnnneees 3-23

4. EXAMPLE PROBLEMS ...ttt et e e 4-1

o N €10 T [ [o | g I == (o OO P PP PPTOP 4-1

4.2  Basic Guide Sign Design EXAMPIES .........eiiiiiiiiiiiiiiii ettt 4-1
4.2.1  Calculating the vertical size of the Sign panel............ocoeiiiiiii e 4-1
4.2.2  Calculating the horizontal size of the panel ... 4-2
4.2.3 Review Panel Structure for Proper SUPPOIS.........ocuiiiiiiiiieeeiiee et 4-2

4.3 SIGNCAD PrOGIAM .. .ceiiiiitiieeeiitite ettt ee e s aiee et e st be e e s abb et e e s bb et e e s abb et e s asbbe e e s aasbe e e e asbeeeeaanbaeeeeannbesannreas 4-2
4.3.1  Tocreate Signs from SCratCh: ........oooiiiiiii e e 4-2
4.3.2 Key Strokes USed iN SIGNCAD .....oouiiiiiiiiiee ettt ettt et e sbbe e e anees 4-3

4.4  Example #1, Supplemental GUIOE SION ......coouiiiiiiiiiiie e 4-4

4.5 Example #2, Supplemental Guide Sign (FFEEWAY) ........cuueieiriiiieiiiiiie et e et 4-9

4.6  Example #3, Split Panel Destination SigN...........oouiiiiiiiiie e 4-14

4.7  Example #4, DIr€CONAI SIGN ...ccoiuiiiiiiiiiee et rb e 4-19

4.8 Example #5, Three Line DiStAnCe SigN........cccuuiiiiiiiiieiiiiiee ittt e 4-24

4.9 Example #6, Three Line Distance Sign (Freeway Overhead) .........ccccoocvvieiniiiiiiniieee e 4-28

4.10 Example #7, Vertical Split Panel Directional Sign..........ccuveeiiiiieeiiiiiee e 4-31

4.11 Example #8, Split Panel Two Color Destination SigN ..........occcveeiiiiiie i 4-36

4.12 Example #9, Junction with Fraction Sign .........ccooiiiiiiiiiiie e 4-42

4.13 Example #10, Freeway OVerhead SigN ........ccceeeiiiiiieiiiiee et 4-47

4.14 Example #11, Freeway OH Exit Direction Sign w/ EXit Panel ...........c.ccccceviiiiiiniinc e, 4-52

APPENDIX A - FONT SPACING CHARTS ..ot eennee A-1

APPENDIX B - GLOSSARY OF SIGN TERMS ... .ot B-1

APPENDIX € - INDEX ..ottt e ettt s s e e e e e e e aa b s e e e e e e eeenennnns C-1

APPENDIX D - REFERENCES. ... et D-1

January 2004 Page iii Introduction



Mn/DOT Traffic Guide Sign Design Manual

List of Tables

Table 1: Standard Corner Radii, Margin, and Border for Non-Guide Signs ............ccccviieeeeeeesvcicinineeeeeeenn, 3-2
Table 2: Guide Sign Border and Radii*............coooiiiiiiiiiiiiiie et e e e e e s s e snre e e e e e e e 3-2
Table 3: Guidelines for Guide Sign (Non-Freeway) FONt SiZ€ .......ccccoeiiiiiiiiiiiiii e 3-5
Table 4: Guidelines for Guide Sign (Freeway) FONt SIZE .......cccvviiiiiie i 3-6
Table 5: Combinations for Freeway DiStanCe SigNS........ciceeiiiiiiiiiiiiee e iiiiiiiee e e e s s e srrrreeee e e s e ssnrraeeeeeeeaans 3-7
Table 6: Arrow SeleCtion @Nd SIZES .......cocuiiiiiiiiiie et e e sre e nnreeaa 3-12
Table 7: FraCtion FONE SIZES ......coiiiii ettt ettt e e b e e s e e e snre e e nnneeans 3-14
Table 8: List Of ADDIEVIAtIONS. ......c..uiiiieeie e sre e nene e 3-15
Table 9: Common Key Strokes Used iN SIGNCAD ........uuiiii ittt e e e e e e e s s s snnraeeeeaeaeens 4-3

January 2004 Page iv Introduction



Mn/DOT Traffic Guide Sign Design Manual

1. INTRODUCTION
1.1 Background

This Traffic Guide Sign Design Manual has been developed to provide training on the design of guide
signs. Participants will learn the fundamentals needed to design guide signs. The software package
SignCAD will be used to demonstrate design elements and to develop guide sign examples.

To achieve this goal, this Manual has been divided into five chapters

as follows: The purpose of this Traffic
) ) Guide Sign Design Manual is to
= Chapter 1 is the Introduction to the course. present  the  fundamental

concepts of traffic guide sign
design and to use these basics
to develop signs using the
= Chapter 3 covers Sign Components including panel sizes, radii, | SIgNCAD software.
borders, margins, colors, letter sizes, fonts, horizontal and =
vertical lines, route markers, arrows, fractions, and abbreviations.

= Chapter 2 presents Basic Information and some background
information on guide signs.

Chapter 4 includes the Example Problems.

= Chapter 5 is the Appendix with Font Spacing Charts, References, List of Definitions, and the Index.

1.2 Course Schedule

Day 1
Chapter Comments
7:30 Registration
8:00 Introduction 1 1-1
8:15 Basic Information 2 2-1
Sign Components 3.1 3-1 Panel Size, Radii, Borders,
Margins
9:45 Break
10:00 Sign Components continued 3.2 3-3 Colors
3.3 3-3 Font Styles and Font Sizes
3.4 3-6 Horizontal Spacing
3.5 3-7 Vertical Spacing for Freeway
Distance Signs
3.6 3-8 Horizontal and Vertical Lines
3.7 3-9 Route Markers and Sizes
3.8 3-11 Arrows
3.9 3-14 Fractions
3.10 3-15 Abbreviations
3.11 3-16 Legend/Layout Justifications
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3.12 3-18 Typical Freeway Signs
3.13 3-20 U-Post and Post Spacing
12:00 Lunch
1:00 SignCAD Demonstration
2:15 Break
2:30 Example Problem # 2 4.5 4-9 Supplemental Guide Sign
(Freeway)
3:15 Example Problem # 3 4.6 4-14 Split Panel Destination Sign
4:00 Adjourn*

* Note: Instructors will be available after training to answer individual questions.

Day 2
Chapter Page # Comments

8:00 Introduction & Recap

8:15 Example Problem # 4 4.7 4-19 Directional Sign

9:00 Example Problem # 6 4.9 4-28 Three Line Distance Sign
(Freeway)

9:45 Break

10:00 Example Problem # 7 4.10 4-31 Vertical Split Panel
Directional Sign

11:30 Example Problem # 8 4.11 4-36 Split Panel Two Color Sign

12:00 Lunch

12:45 Example Problem # 10 4.13 4-47 Freeway Overhead Sign

2:15 Break

2:30 Example Problem # 11 4.14 4-52 Freeway Overhead Exit
Direction Sign

3:45 Course Wrap-up and Questions

4:00 Adjourn*

* Note: Instructors will be available after training to answer individual questions.
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1.3 Instructor Information

Jeff Gerken, PE, PTOE will serve as the instructor for the Traffic Guide Sign Design Course. Jeff is a
transportation engineer and the manager of Albeck Gerken Traffic Consulting. He has experience on a
wide variety of projects including signing plans, traffic signal timing, traffic operations analysis, and
corridor studies. Jeff teaches four other traffic engineering courses for the Minnesota Department of
Transportation (Mn/DOT).

John Benson will serve as a Mn/DOT technical resource for the course development and course
instruction. John has been working in the field of signing for 28 years, primarily on trunk highway (non-
contract) and specialty signing projects. John previously served as the liaison with the state sign shop
and continues to coordinate with the SignCAD software developers. John has created many standard
signs and is in charge of updating the Standard Signs Manual and the Standard Signs Summary.

Rick Sunstrom will serve as a Mn/DOT technical resource for the course development and course
instruction. Rick has been working in the field of traffic engineering at Mn/DOT for 36 years. His focus of
experience is primarily in the area of freeway and contract signing projects.

1.4 Acknowledgments

The development of this Traffic Guide Sign Design Manual has been a result of the combined efforts of
the Mn/DOT Office of Traffic, Security and Operations, and Albeck Gerken Traffic Consulting. The
contributions by John Benson, Rick Sunstrom, and Mike Weiss are gratefully acknowledged.

1.5 Disclaimer

This Manual is disseminated under the sponsorship of Mn/DOT, Office of Traffic, Security and
Operations. Mn/DOT and Albeck Gerken Traffic Consulting assume no liability for its contents or use
thereof.

Mere possession of this manual
Mn/DOT does not endorse products or manufacturers. Trademarks does not qualify an individual to

of manufacturers’ names may appear herein only because they are | gegign traffic guide signs.
considered essential to the object of this manual. Designing traffic guide signs is an
integrated process that requires a
solid understanding of signing
fundamentals.

The contents of this manual reflect the views of the authors, who are
responsible for the facts and accuracy of the data presented herein.
The contents do not necessarily reflect the official policy of the
Minnesota Department of Transportation. 7

This manual addresses the design layout of guide sign panels only and does not address related guide
sign topics such as sign structure design, sign location and placement, or sign message content.
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2. BASIC INFORMATION/BACKGROUND

There are several basic provisions for regulating, warning, and guiding traffic. For signing to be effective
it should meet the following five basic requirements:

2.1

Fuffill a need The purpose of this Manual is to
Command attention

Convey a clear, simple meaning are properly designed prior to
implementation to ensure
Command respect of road users maximum effectiveness and driver

Give adequate time for proper response

develop the knowledge and tools
needed so that traffic guide signs

understanding.

Z

Historical Perspectives

This section provides some historical perspective on guide sign development.

2.1.1 Guide Signs
Excerpts are taken from Traffic Control Devices: Historical Aspects Thereof by Gordon M. Sessions.

When Minnesota established its trunk highway system in 1921, it made prompt plans for full-
scale marking and signing. It adopted a star-shaped design, with lemon yellow and black as the
color combination for all official route signs placed by the state along a trunk highway, and
suggested white and black for signs erected by other jurisdictions.

Then, in the fall of 1922, three men took a trip that became the first solid impetus toward
standardization. As recalled by the late Walter F. Rosenwald, maintenance engineer (later traffic
engineer) for the Minnesota Department of Highways:

"At the invitation of Mr. J.T. Donaghey of Wisconsin, the writer and Mr. A.H. Hinkle, the
superintendent of maintenance of the Indiana highway commission, joined in a trip through
several states to try to work out some uniformity or standardization in the marking of highways.

"At first, it appeared rather hopeless, but it finally was agreed that there was possibility of
standardizing shapes and classifying signs with a different shape for each group. The underlying
thought was that, if each shape had a definite meaning, it would be a great advantage for night
driving as undoubtedly the shape could be distinguished long before the words could be."

The committee reported its findings to the Mississippi Valley Association of State Highway
Departments; and that body, at its annual meeting in Chicago in January 1923, agreed on a
signing and marking plan which was destined to become the basis of the national standards
agreed upon two years later.

The plan's basic contribution was the classification of the more important types of signs, and the
assignment of distinctive shapes to them. Its plan called for all signs to have white background
with letters and/or symbols in black:

Round signs, to be used only as warnings of railroad crossings.

Octagonal signs, always signifying “Stop”.

Square signs with diagonal vertical (diamond- shaped) for "slow" warnings.
Square signs with sides vertical for caution or "attention" signs.

Rectangular signs for directional and regulatory information.

S S o

Route markers of some characteristic or conventional shape different from the above.
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The Mississippi Valley Association passed its recommendations along to AASHO.

Without waiting for further guidance, the Minnesota Highway Department on April 1, 1923,
published what is believed to have been the first state Manual of Markers and Signs.

The manual provided: "Markers and signs will generally consist of black letters and figures on a
lemon yellow field surrounded by a narrow black border..." The existing trunk highway marker
was retained: a lemon yellow star on a black circular field, with the route number in black within
the star.

Shapes followed the recommendations of the Mississippi Valley Association. The yellow
background was new.

In 1924 further work on this topic concluded that "Distance and direction signs should be black
and white."

The recommendation as to directional and distance signs:

"No road can be considered satisfactorily equipped with signs unless it has direction and distance
signs containing sufficient information in legible form to permit a traveler to go anywhere he
desires without the aid of maps or keys. To this end, black and white signboards of adequate
size should be placed at every cross-road and function setting forth clearly the information as to
direction and distance."

Finally, in 1927 exceptions to black and white guide signs were provided as: “A unique place in
the color scheme was provided for one sign in the direction-information-restriction classification.
All were to be black-on-white except “....Rest Station is white on a green background" and thus
is the origin of the white lettering on green background.

2.1.2 Lettering Style and Size
Information that follows was assembled by Mike Weiss, Mn/DOT.

Highway signs were first standardized on a national basis in the late 1920's. Standard alphabets for
highway signs at that time consisted of mechanical, rectangular characters. These alphabets remained a
national standard until 1945. In 1945, the Standard Alphabets for Highway Signs, designed by the U.S.
Public Roads Administration, was issued. The new style of alphabets contained in this document were
approved by the Joint Committee on Uniform Traffic Control Devices and its constituent agencies, the
American Association of State Highway Officials, the Institute of Traffic Engineers and the National
Conference on Street and Highway Safety. The new "rounded" style of capital letter alphabets,
designated as Series A, B, C, D, E and F not only had a more pleasing appearance than the old
alphabets, but also were shown to be consistently more legible based on extensive testing. The letter
width varies from the slender Series B through the thicker (bolder) letters provided in Series F.

The 1966 Edition of the Standard Alphabets for Highway Signs, A Reference Guide for the
Standardization of Letters and numerals on Highway Signs specified in the Manual on Uniform Traffic
Control Devices for Streets and Highways, was issued by the U.S. Department of Commerce, Bureau of
Public Roads. This document eliminated the Series A alphabet since it was no longer acceptable for use
on highway signs. In addition, the standard lower case alphabet was issued in this document. This lower
case alphabet, based on the research and development of the California Division of Highway, is the
approved standard for directional signs on the National System of Interstate and Defense Highways. It
was recommended that the initial capitals and numerals used with these lower case letters be Series E
uppercase, with the stroke width modified to approximately one-fifth of letter height.

The 1977 Metric Edition of the Standard Alphabets for Highway Signs and Pavement Markings included
Series E modified capital letters and numerals to be used as initial capitals and numerals with the lower
case alphabet series. These capitals and numerals were the same dimensions as the Series E
uppercase, except that the stroke width was widened to approximately one-fifth of the letter heights (as
referenced in the 1966 Edition).
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In general, both sign and letter size have been established for all regulatory and warning signs. The
Federal Manual on Uniform Traffic Control Devices sets forth criteria establishing the series of letters to
be used and the spacing between letters for these two classifications of signs.

Only minimum sizes have been established for guide signs. The letter size needed to give motorists
ample opportunity to read a sign easily at normal approach speed will, in general, determine the size of
sign needed. Sign design is dependent upon many variables:

1. The sign reading behavior of drivers is a highly adaptive process - the manner in which a driver
obtains information from a sign heavily depends on the following factors:

A. Visual loads on the driver's visual information acquisition and processing functions

B. Driver's informational need
e type of informational need
e urgency associated in obtaining information
e driver's familiarity with the route

Size of letters displaying information on the sign

Amount of message displayed on the signs and its relevancy to driver's informational need
Driver's visual capabilities

Vehicle velocity

® mmo o

Location of the sign with respect to the path of the driver

2. Drivers do not concentrate on a sign until they obtain the required information from the sign - they
share their time between the sign, objects on the road and performing other driving tasks

2.2 Mn/DOT Specific Guidance for Traffic Signs

2.2.1 Basic Considerations for Installation of Traffic Signs

As stated in the Minnesota Manual of Uniform Traffic Control Devices (MN MUTCD), five basic
considerations are employed to ensure that the basic requirements identified previously are met. These
considerations are:

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

2. Placement: the installation of devices should assure that they are within the viewer's cone of vision,
so 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 of vision to be read.

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

4. Maintenance: the upkeep of devices to retain legibility and visibility, or the removal of devices if not
needed, 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.
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2.2.2 Functional Classifications of Traffic Signs
The MN MUTCD classifies signs by their functional usage as follows:

1. Regqulatory 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 geographic, recreational, or cultural sites.

Further, guide signs for expressways and freeways have two (2) sub-classifications:

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.

2.2.3 Department Classification by Sign Design Type

While the previous sign classifications describe general functions, Mn/DOT has further classified signs by
“design” type.

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 | beam posts.

11th Ave SE
EXIT /2 MILE

Type C signs are primarily regulatory, warning, route marker assemblies,
and auxiliaries, as found in the Standard Signs Manual. They are the
most common sign type and are typically installed by Mn/DOT sign
crews.
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Type D signs are the smaller guide, destination, or informational signs.
They are supported on driven U-posts or mounted on overhead structures
with punching and stringer spacing as indicated in the Standard Signs
Manual.

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 kinds of Type OH
signs:

1) sign support (no walkway or sign lighting)

January 2004 Page 2-5 Basic Information



Mn/DOT Traffic Guide Sign Design Manual

3) bridge mounted (may or may not include walkway and sign lighting).

a SOUTH ’

Preston

Type EA signs are exit number panels attached with U-posts to Type A sign panels.

Type EO signs are exit number panels attached with U-posts to Type OH sign panels.

2.2.4 Mn/DOT Conventional Highway and Expressway Guide Sign Types

In addition to sign design type, MnDOT considers the facility the guide sign will serve. Guide signs
designed for conventional highways and expressways typically are designed in the same manner.

Conventional Highway: a street or highway other than a low-volume road, a freeway, or an expressway.

Expressway: a divided highway with partial control of access.
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Destination signs typically have a destination(s) with an accompanying arrow(s) indicating direction.
Normally only one destination per route or direction should be identified. No more than three city names
should be on a sign. A few exceptions have been made where multiple routes intersect at junctions.

4 Tracy 4 Remer

Marshall 4 Rochester < Aitkin
-» .
Alda 4 Spring Valley | Grand Rapids =»

Distance signs typically have a destination(s) with mileage(s) indicating the distance from the sign
location. No more than three city names should be on a sign. A few exceptions have been made where
multiple routes intersect at junctions.

EIIendaIe 10
35/ NORTH "
Blooming Prairie 22

Little Falls 10
St Cloud 45

Junction signs indicate the intersection of two or more routes.

COUNTY

31
1/2 MILE

N _/
Conventional Conventional Expressway at grade

Directional signs typically have a route marker(s), possibly city or street names, and an arrow(s)
indicating turning direction.

N

NORTH EAST | SOUTH

o o

4 =

r‘

Pioneer Tr

—>

/|

Supplemental signs show secondary destinations such as airports or tourist attractions. Under Mn/DOT
policy supplemental signs may be provided for the following:

1. National Parks

2. National monuments
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State parks, with certain amenities
Airports

Educational institutions

o g kM w

Traffic generator signing

ACCESS

—

( MN Southeast
Walker

Technical College Hardwood

HIQh School r Itasca State Park 1 AT SR Creek
> s N WORKFORCE CENTER )
( J| Bemidji State Univ = | -l € Trail

Street name signs are normally mounted only on mast arms.

I . 4 Rich Valley Blvd
Main Ave Azalea Way =

Specific service signs(D9-X6).
" PINE RIDGE ‘
| RESORT 2

2.2.5 Supplemental and Motorist Services Signs

Numbered Interchanges

( GAS DIESEL
LP-GAS
FOOD LODGING
CAMPING
EXIT 234A

1

Big Lake

EXIT 50

Unnumbered Interchanges

( GAS DIESEL
LP-GAS
FOOD LODGING

CAMPING
NEXT RIGHT
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2.2.6 Mn/DOT Freeway and Expressway Guide Sign Types

Distance (Sign Type A or OH)

10th St N /4

94 14
Valley Creek Rd 3

Advance Guide

Ty
112

Le Sueur
EXIT | MILE

36

North St Paul

Stillwater
1 MILE

Freeway Expressway Interchange

Exit Directional Guide

10

10th St N

7

Sign Type A Sign Type OH

Exit Panel (Sign Type EA or EO)

(ExiT 57 | exits 52A4B

Freeway only Freeway only

Supplemental Guide (Sign Type A or OH)
r
Blue Mounds Lindbergh

State Park State Park
EXIT 12 NEXT RIGHT

Maplewood Mall

EXIT 50

Freeway Freeway Expressway Interchange
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3. SIGN COMPONENTS

In this Chapter you will be introduced to some of the basic background information related to traffic sign
design and practice. The items covered include:

= Panel Size, Radii, Borders, Margins Guide signs are developed

= Colors with  numerous components,
) many of which dynamically

* Font Styles and Font Sizes change based on their inter-

= Horizontal and Vertical Lines relation.

= Route Markers =

=  Arrows

= Fractions

= Abbreviations

3.1 Panel Size, Radii, Borders and Margins

The panel size (typically derived from the sign components) will dictate the radii, borders and margins.

3.1.1 Panel Size

Panels for guide signs are sized in 6" increments in all cases. Sign panel sizes are always listed with the
horizontal dimension first; e.g., a 96" x 48" sign is 96" wide by 48” high. Panel size is typically determined
by the spacing and the final components.

3.1.2 Radii

Generally, guide signs do not have radiused corners. The border will be radiused, but the panel will not
be. If there is a concern that a pedestrian may be injured by a sharp sign corner then the panel should be
radiused.

3.1.3 Borders

Unless specifically stated otherwise, each sign illustrated herein shall have a border of the same color as
the legend, at or just inside the panel edge. The corners of the sign border shall be rounded, except for
stop signs. A dark border on a light background should be set in from the edge (a margin), while a light
border on a dark background should extend to the edge of the panel (no margin).

3.1.4 Margins

The widths of the margins listed in the following tables are based on the length of the SHORTEST sign
panel side. To determine whether or not to use a margin follow this rule: If the border and legend have a
brighter reflectivity than the background of the sign, DON'T use a margin. If the background is brighter,
DO use a margin.
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PANEL — |

BORDER ———
MARGIN
RADIUSED PANEL CORNER BORDER RADIUS
(SAME AS BORDER RADIUS) NON-RADIUSED PANEL CORNER

Standard Corner Radii, Margin, and Border for Non-Guide Signs

The following dimensions shall be used for trimming corners and for application of borders on standard
sign blanks. Where a complete sign is furnished the radius, margin, and border dimensions shall be as
shown on the standard sign drawing.

Table 1: Standard Corner Radii, Margin, and Border for Non-Guide Signs

Length of Shortest Side Radius Margin Border
Under 24" 15" .38” .38”
24" 15" .38” .63”
30” 1.88” .57 75"
36" 2.25" .63” .88”
42 2.25" .63” .88”
48" — 60” 3" 75" 1.25”

Table 2: Guide Sign Border and Radii*

Length of Shortest Side Border Width Border Radius
< 36" 1’ 3"
42" - 60" 1.25” 6"
66" — 84" 1.5" 9"
>90” 2" 12"

*Exceptions for Mn/DOT Signs:
Notes:
1. Asign having 20" legend shall use a 3" border width and a border radius based on the above table.

2. 167-12" or 13.3"-10" legend on Type “A” or Type “OH” signs shall use a 2” border width and a border
radius based on the above table.
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3.2 Colors

General Provisions

Black: Used as legend color for signs with orange, white or yellow backgrounds. Black also is used as
the background color for some regulatory signs.

Blue: Indicates services available to road users. It is used as the background color in motorist
information signs, interstate, Minnesota, and county route markers, and auxiliary markers. Blue is not
used as a legend color except on Adopt-a-Highway signing.

Brown: Indicates recreational and cultural facilities. It is used only as the background color in
recreational and cultural interest signs. It is not used as a legend color.

Green: Indicates movement permitted or gives directional guidance. It is used as the background color in
guide signs and as the legend color in permissive parking signs.

Orange: Warns of temporary traffic conditions with a higher than normal potential hazard level. It is used
as the background color in temporary traffic control signs and is most commonly seen in construction
zones. Itis not used as a legend color.

Red: Indicates right-of-way control, prohibition or exclusion. It is used as the background color for STOP,
DO NOT ENTER, WRONG WAY, and interstate route marker signs and as the legend color for YIELD,
parking prohibition and prohibitory (circular with slash) signs.

White: White either indicates a law, regulation or legal requirement in effect at or near the sign or
provides directional guidance. It is used as the background color for regulatory signs, route markers and
route marker auxiliaries. It also is used as the legend color for signs with a black, blue, brown, green or
red background.

Yellow: Warns of a typical potential hazard. It is used as the background color for warning signs and as
the legend color for county route marker signs.

Fluorescent-Yellow Green: Designated for use as background color for SCHOOL CROSSING,
PEDESTRIAN CROSSING and BICYCLE CROSSING and their auxiliary plaques. School plaque is also
included.

3.3 Font Styles and Font Sizes

3.3.1 Font Styles

Sign lettering shall be in upper-case letters of the type approved by the Federal Highway Administration
(FHWA), except that destination names may be in lower-case lettering with initial upper-case. Standard
upper-case and lower-case alphabets have been issued by the FHWA.

Use of the Series B alphabet is restricted to street-name signs, parking signs, and other similar signs
where limited breadth and stroke widths are required for design purposes.

As a guide to choice of alphabets, tests have shown that, for any given legend, better legibility can be
obtained by using a relatively wide spacing between letters than by using wider and taller letters with a
cramped space.

Available letter series are B, C, D, E, F, D modified, and E modified as illustrated in the following graphic:
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SERIES

SERIES

SERIES lower case
SERIES

SERIES

MODIFIED

MODIFIED lower case

HSTROKE WIDTH
O /TEXT BASE LINE

“BOTTOM OF LETTER

MOTMO O™

3.3.2 Font Sizes

Mn/DOT uses highway gothic font styles on highway signs. These range from B to F Series (F Series is
only used on "EXIT" panels). As you progress alphabetically through the font series the letters widen and
the stroke widths thicken. Two of the series have lower-case lettering - D and E Modified Series. D
Series lower-case should be used only on temporary or unique interest signing (Adopt-A-Highway
signing, for example).

With all fonts it should be noted that all characters rounded at the top (“2”), bottom (“U”), or both top and
bottom (“S”) are slightly taller than the straight characters. This becomes important when fabricating a
sign to correctly position the text base line.

Letters and numerals used on guide signs are the E modified font style. This font has a lower-case
height which is % of the upper-case (capital) height. If the upper-case height is 8” the lower-case will be
6”. This size is referred to as 8”-6” E Modified. Approved letter heights, in inches, for guide signs are as
follows: 4-3, 6-4.5, 8-6, 10.67-8, 13.33-10, 16-12, 20-15, 5, 10, 12, 18. The last four sizes are in upper-
case only.

Proper names are spelled out in upper-lower case, while generic names and other messages use upper-
case lettering only. Upper case lettering is also used with cardinal directions: NORTH, SOUTH, EAST,
and WEST.

Lettering sizes for specific signs are based on the characteristics of the roadway: facility type, speed, and
number of lanes. The tables included here give details of preferred design standards.

Construction, regulatory, and warning signs are designed more often by panel shapes and size
restrictions than by the parameters used for guide signs. Hence, narrower and smaller letters are
sometimes employed to “squeeze” a message onto these panels. An extreme example of this is an
urban parking restriction sign, 12" x 187", which may have letters as small and narrow as 2” B on it.
However, the primary consideration of guide sign design should be readability.
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Table 3: Guidelines for Guide Sign (Non-Freeway) Font Size

Speed
<45 mph 45-50 mph >50 mph 55 mph >55 mph
Sign Type
2 Lane/ 4or 2 Lane/ 4or 2 Lane/ 4or 4 or
More More More More
2 Way Lanes 2 Way Lanes 2 Way Lanes Lanes
GROUND
MOUNTED:
City/Street Name 6-4.5 8-6 8-6 10.7-8 8-6 10.7-8 13.3-10
Destination Arrow Size 3or13 | 5orl4 | 5orl4 | 6orl5 | Sorl4 | 6o0rl5 | 7orl6
head head head head head head head
Cardinal Direction 6 6 6 8 6 8 8
Distance | Route Marker 18 OL 18 OL 18 OL 24 OL 18 OL 24 OL 24 0L
City/Street Name 6-4.5 6-4.5 6-4.5 8-6 6-4.5 8-6 10.7-8
Cardinal Direction 8 8 8 8 8 10 10
Junction | Route Marker 24 OL 24 OL 24 OL 24 OL 24 0L 24 OL 24 0L
Action Message 8 8 8 8 8 10 10
Cardinal Direction 6 8 8 8 8 8 10
Route Marker 18 OL 24 OL 24 OL 24 OL 24 0L 24 OL 24 OL
Directional | vy /sireet Name 6-4.5 8-6 8-6 10.7-8 8-6 107-8 | 13.3-10
Arrow Size 3o0ri3 5or14 5or14 6 or 15 5or14 6 or 15 7 or 16
head head head head head head head
Generic 6 6 6 8 8 8 8
Proper Name 6-4.5 6-4.5 6-4.5 8-6 8-6 8-6 10.7-8
Supplemental | Action Message 5 5 5 6 6 6 8
Arrow Size 3oril3 3ori3 3oril3 5or14 5o0r14 5o0r14 6 or 15
head head head head head head head
. . . 8DM or 8DM or 8DM or 8DM or 8DM or 8DM or 8DM or
Cardinal Direction EM EM EM EM EM EM EM
SIGNAL MAST | Route Marker 24 0L 24 OL 24 0L 24 OL 24 0L 24 0L 24 0L
ARM
MOUNTED: City/Street Name 8-6 8-6 8-6 8-6 8-6 8-6 8-6
Arrow Size 5or14 5or14 5or14 5o0r14 5or14 5o0r14 5or14
head head head head head head head
Cardinal Direction 8 8 8 8 8 8 10
Route Marker 24 OL 24 OL 24 OL 24 OL 24 OL 24 OL 24 OL
OTHER
OVERHEADS: City/Street Name 8-6 8-6 8-6 10.7-8 8-6 10.7-8 13.3-10
Arrow Size 5o0r14 5o0r14 5o0r14 6 or 15 5o0r14 6 or 15 7 or 16
head head head head head head head
Notes: OL = Overlay, DM = D Modified letters, EM = E Modified letters

1. Letter fonts are E Modified unless otherwise noted.

2. Inurban areas limited horizontal space in which to place a sign can occur. It is then permissible to reduce the size of the letters
of a sign by one step (i.e. 6-4.5 to 4-3).

3. These minimum and recommended sizes are shown in inches.
For signing on freeway and expressway ramps use the sizes shown under the speed >50 mph, 2 lane/2 way heading.
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5. Where a sign panel legend consists of a 24” route marker with an arrow on a >55 mph, 4 or more lane roadway, the arrow size
shall conform to the 6 or 15 arrow head size.

Table 4: Guidelines for Guide Sign (Freeway) Font Size

Sign Type Type OH Signs GrouSnignl\gount
Cardinal 10 10
Route Marker 24 OL 24 OL
Distance City/Street Name 13.3-10 13.3-10
Numeral 13.3 13.3
Fraction 15 15
Cardinal 12 12
Route Marker 36 36
City/Street Name 16-12 20-15
Arrow Size 17-36 17-36
Guide EXIT ONLY 12
Down Arrow Size 22-32 -
Numeral 15 18
Distance Fraction 15 18
Word 10 12
Word 10 10
Exit Panel Numeral 15 15
Letter 15 15
Place/Name 13.3-10 13.3-10
Supplemental Guide Word 10 10
Numeral 15 15

Notes:

*For further guidelines see MMUTCD, Section 2-E

3.4 Horizontal Spacing

Spacing between words and symbols and within words is just as important as the font size itself. If
interested in the requirements and guidelines for spacing within words and between words and symbols,
see Appendix A for the appropriate charts based on font.

Horizontal spacing between objects is typically equal to the font size and between the objects and
borders is usually % of the font size (in some cases Y2 of the font size is acceptable). An exception to this
rule involves freeway distance signs, where the spacing between objects and borders is equal to font
size.
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3.5 Vertical Spacing for Freeway Distance Signs

Special vertical spacing for Freeway Distance Signs has been developed by Mn/DOT and is summarized
in Table 5.

Table Key: Combinations — Tallest component on each horizontal line.

1 =3 overlays 5 = 2 fractions, 1 overlay 9 = 2 fonts, 1 fraction
2 = 3 fonts 6 = 2 overlays, 1 font 10 = 2 fractions, 1 font
3 = 3 fractions 7 = 2 overlays, 1 fraction

4 = 2 fonts, 1 overlay 8 = 1 overlay, 1 font, 1 fraction

Table 5: Combinations for Freeway Distance Signs

Combination 1 2 3 4 4 4 5 5 5 6 6 6 7 7
Border 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Space 7 10 9 7.5 10 10.4 6.5 9 9 7 9 7.4 7 8.5

Component 24 13.3 15 24 13.3 13.3 24 15 15 24 13.3 24 24 15
Space 6 10 8.5 7 7.6 10.4 6 7 9 6 8.2 8 6 7.5
Component 24 13.3 15 13.3 24 13.3 15 24 15 24 24 13.3 24 24
Space 6 10 8.5 14.4 7.6 7 9.5 7 7 8.2 6 8 7.5 6
Component 24 13.3 15 13.3 13.3 24 15 15 24 13.3 24 24 15 24
Space 7 10 9 14.4 10 7.5 10 9 7 9.5 7.5 7.3 8.5 7
Border 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Panel height 102" 84" 84" 90" 90" 90" 90" 90” 90" 96" 96" 96" 96" 96"

Combination 7 8 8 8 8 8 8 9 9 9 10 10 10
Border 2 2 2 2 2 2 2 2 2 2 2 2 2
Space 7 7 9 10 7 9.6 10 9.6 9.5 9.6 9 9.2 9.2

Component 24 24 15 13.3 24 133 15 13.3 15 133 15 13.3 15
Space 7.5 7 7 9.6 7 7 9.6 9.6 9.6 9.6 9.2 9.2 9.2

Component 15 13.3 24 15 15 24 13.3 13.3 13.3 15 15 15 13.3
Space 7.5 9.7 7 7 9 7 7 9.6 9.6 9.5 9.2 9.2 9.2

Component 24 15 133 24 133 15 24 15 13.3 133 13.3 15 15
Space 7 10 10.6 7 10.6 10 7 9.5 9.6 9.6 9.2 9 9
Border 2 2 2 2 2 2 2 2 2 2 2 2 2

Panel height 96” 96" 96” 96" 90” 90" 90" 84" 84" 84" 84" 84" 84"

Notes:

1. All dimensions are in inches.

2. All signs will have 2” borders.

3. All signs of this category have three lines of legend.
4

Components of three different heights may be used: Route markers (24”), standard fonts (13.33"),
and fractions (15”). This results in 10 combinations. When taking into account the order from top to
bottom of the line possibilities, this is expanded to 27.
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3.6 Horizontal and Vertical Lines

Horizontal lines, border to border, are used to separate independent subjects on a single sign panel.
Horizontal lines are used primarily on destination signing. The examples below are the only instances
where a horizontal line is needed on a two-destination sign panel.

@ e
4 st Paul K St Paul

Forest Lake -) Forest Lake ﬁ

On destination signs with three or more lines of legend a horizontal line is needed if two lines share an
arrow. Again, the line is border to border. Examples of this follow.

@ N\

4 Tracy

.
Marshall
Alda

4 Balaton
N\, J

VETELELL
Alda >

Sugar Lake i
4 Road Forestville

State Park

Forest

History Center
4 3 MILES L Preston )
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Indented horizontal lines are used on panels with more than one message about a single subject. They
may act as a form of punctuation, separating phrases to avoid confusion.

Blue Mounds
State Park

INTERPRETIVE CNTR
1/2 MI ON RIGHT

PARK ENTRANCE
21/2 MI ON RIGHT

I MINNESOTA

v

3.7 Route Markers and Sizes

The route markers are listed in the M series of the Standard Signs Manual and the Standard Signs
Summary. One or two digit route markers will have the same width and height dimensions, but three digit
markers have a width that is 25 percent greater than their height. Route markers attached to the surface
of a guide sign panel are referred to as overlays.
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1 [25]202

On a sign panel containing two or more route marker overlays the more important route marker is placed
on the left side in accordance with the MN MUTCD. Interstate routes are the most important, with U.S.,
state, county, and township in descending order of importance. Where route markers are of equal
importance the lowest number will be on the left side. However, arrow placement overrides this rule.

rNORTH WEST

/& ~\
EAST | SOUTH

(\’ /:[| NT T\"“)
\ 2;

N /|

Important marker first Arrow placement has priority

- S
SOUTH EAST TO

0 o m

N\ /|

Like markers — Lowest to the left

Cardinal directions are always to the right of Route Markers and Top justified unless on Distance signs.
On Distance signs, Cardinal directions are center justified.

ra
EHendaIe 10

.3 5 NORTH 11

EAST

36 2

Stillwater

L_Blooming Prairie 22

N /|
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3.8 Arrows

Arrows for guide signs are divided into several types:

- WV e

STRAIGHT DOWN DOUBLE HEAD
90 DEGREE 45 DEGREE 90 DEGREE
DOUBLE HEAD ADVANCE TURN ADVANCE TURN

Straight arrows can be installed at different angles, from 0 to 180 degrees, with 0 degrees designated
right, 90 degrees straight up, and 180 degrees left.

Specifically, 60 degree arrows are used for exit ramps, and 45 degree arrows for exit loops.

Down arrows can also be installed at different angles, but are used only on overhead signs where they
can be centered directly over a specific lane.

The 90 degree double head, 45 degree advance turn, and 90 degree advance turn arrows can be either
left or right.

When more than one arrow is used on a sign, the arrows, with corresponding legends, are to be placed in
the order specified below:

Vertical ‘ ’ Horizontal
« Placement * Placement

NORTH | EAST | SOUTH

_
Balat e
L, x4 A

Marshall =p

These alignments override route marker placements.

The information on arrow dimensions and the corresponding legends and is found in Table 6. The legend
size can be matched to the appropriate arrow size by using that table.
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TABLE 1 - SHORT SHAFT ARROWS

Matching  |Standard Dimensions in Inches

Head| Letter Size |Lengthl a b c d e r
1 4", 43" 6" 5.568 | 3.63(1.28 | 1.72 | .47 | .26
2 5" 8" |7.06|4.60|1.61|2.18| .66 |.32
3 6", 6-4.5" 10" |8.35|5.44|1.91|2.568| .67 | .38
4 9.75 1 6.352.23 | 3.02| .78 | .44
5 8", 86" 13" |11.16|7.27 | 2.65 | 3.44 | .89 | .b1
6 10", 10.67-8" 17" |15.09|9.83 | 3.45 | 4.65 | 1.21 | .69
7 |10",12°,13.33-10"| 20" |17.72|11.54/4.05 | 5.47 |1.42 | .81
8 16-12" 25" |21.88|14.25/5.00 | 6.75 |1.75 |1.00

TABLE 2 - LONG SHAFT ARROWS

d Matchir]g Standard Dimensions in Inches
Head| Letter Size |Lengthl a b c d e r
NOTES: 11 443 9" |5.70|4.36|1.38 |1.83| .45 | .26
1. Arrow Code: First number specifies ., .
the head to be used. Second number 12 5 12" |7.18 | 5.481.74 | 2.30 | .56 | .32
specifies the length L. Thus, a 5-13 . n "
arrow has head #5 and length 13", 13| 6"645 14" |8.56 | 6.54 | 2.07 | 2.74| .67 | .38
2. For each legend size there is a 14| g,86" 18" [11.41/8.72 | 2.76 | 3.66 .90 | .51
corresponding short shaft and long !
shaft arrow. 15| 107, 10.67-8" | 24" |15.14|11.56|3.66 | 4.85|1.19 | .68
OVERHEAD SIGNS ONLY 16 10", 12", 13.33-10"| 29" |18.24(13.93/4.41 | 5.84 |1.43 | .82
Letter and Dimensions in Inches 17| 1612",2015" | 36" |22.25(17.00/5.38 | 7.13|1.75 |1.00
Arrow ngrlay . h - 1
Size 9 : " 1117 42" |22.25/17.00|5.38 | 8.39 | 1.75 |1.00
. | 1333-10",
16" | 10" gless |24-0/12.0/4.88/2.25/16.5/.75 | | ¢g 36" [26.18|20.00|6.33 | 7.13 |2.06 |1.18
TIPS 18 42" |26.18|20.00| 6.33 | 8.39 |2.06 [1.18
22" |15vg yroater| 32-0|16-0| 6.5 | 3.0 /22.0/1.00

r\iii

ARROW SELECTION:

Adjacent to one line of legend - use Table 1 for vertical,
horizontal, or diagonal arrow.

Adjacent to two or more lines of legend - use Table 2

el
|
|
|
|
|

for vertical or diagonal arrow; Table 1 for horizontal
arrow.

Beneath one or more lines of legend - use Table 2 for
horizontal or diagonal arrow < 45°; Table 1 for
vertical or diagonal arrow > 45°.

ALL FREEWAY SIGNS & EXPRESSWAY
INTERCHANGE SIGNS - use Table 2.

g ARROW SIZE:

Arrow head numbers determine which straight arrow
corresponds with which advance turn, double head,
and double head 90° arrows and legend.

For example, a 5-13 arrow and a 5-24 double head

arrow (both have #5 heads) would be appropriate
arrows to use with an 8-6" legend.

f
APPROVED | DATE OF REV. "?“\“NESoQ% PAGE NUMBER
g ?
9/1/73 1/1/03 STRAIGHT ARROWS 3| £ 102
‘%OFT“”@Q
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DOUBLE HEAD ARROWS

A
Designation | 1 Head | 3 Head | 5 Head | 6 Head | 7 Head
Height 5.58 | 8.35 | 11.16 | 15.09 | 17.72 60
L-Minimum | 12 | 18 | 24 | 30 | 36 72
0

NOTES: 1. All dimensions are in inches.
2. Arrow lengths shall be sized in 6 inch increments.

DOUBLE HEAD 90 DEGREE ARROWS

Arrow

Designation 1-11 | 3-16 | 5-22 | 6-29
Height 10.5 [15.75| 21 28
Length 11 16.56 | 22 | 29.5

45 DEGREE ADVANCE TURN ARROWS

Arrow
Designation

Arrow head 1 3 b 6 7
Height 8 12 16 20 24
Length 6 9 12 15 17

6X8 [9X12(12 X 16/15 X 20{17 X 24

90 DEGREE ADVANCE TURN ARROWS

Arrow
Designation

Arrow head 1 3 b 14 6 7
Height 6.5 10 13 16 18 21
Length 8 12 16 18 22 25

8X6.5(12X 10|16 X 13|18 X 16|22 X 18|25 X 21
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3.9 Fractions

A fraction is always 1.5 times the height of the numerals used in it. When using a whole number with a
fraction the height of the number should be close to, or the same as, the overall height of the fraction,
without being greater. See table below. Alignment is shown below. Note that the fraction is centered

vertically on the numeral.

11/2

If a fraction is used on a line with additional legend (as in “1/2 MILE ON RIGHT") the fraction numerals
should be the same height as the legend letter height, as shown below.

SAME VALU

1/?- H
el foMILE ON# RIGHT
- e ¥
~H
1/4 H
Table 7: Fraction Font Sizes
Preceding Whole Number
Fraction Height Height Numeral Height in Fraction
6” 6” 4"
9" 8" 6"
127 10.67"* or 12” 8”
15" 13.33™* or 15” 10"
18" 18" 12"

*On distance signs
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3.10 Abbreviations

The only approved abbreviations are listed in the following table.

Table 8: List of Abbreviations

Full Word Abbreviation Full Word Abbreviation
Alternate ALT Lane Ln
Avenue Ave Mile Mmi

Boulevard Blvd North N
Center Cntr Parkway Pkwy

Circle Cir Pedestrian PED
Court Ct Place Pl
Drive Dr Road Rd
East E South S
Expressway Expwy Square Sq
Feet FT Street St

Freeway Fwy Trail Tr

Highway Hwy University Univ

Junction JCT West w
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3.11

Legend/Layout Justifications

Along with Arrow placements (section 3.8) the wording on a panel is aligned, or justified left, center, or
right. Various suggested layouts are illustrated on the following pages.

¢

‘ N
GusthvUus

<& Adelphus
@@M@@@

Lﬂmm@@@g
zxﬁb@%@ﬁ@m$*

2

@

A single subject
center justified on itself.

A single subject
center justified on itself.

Arrow + Arboretum is the longest line and is centered on panel.

N

X, [Little Falls
w Long Pralrie

Pierz #ﬁj

Two subjects
left aligned on arrow side.

Arrow and subject
right justified.

Arrow + Long Prairie is the longest line and is centered on panel.

0&? RPierz

Little Fallg X
oi@m@ Prafrie v

Arrow and subject
left justified.

Two subjects
right aligned on arrow side.

Arrow + Long Prairie is the longest line and is centered on panel.

|

Pipestone

Marshall =

S RedwWood F@M%'

Vertical and left arrows
centered on each other.

Two subjects
left aligned on arrow side.

Arrow and subject
right justified.

Arrow + Redwood Falls is the longest line and is centered on panel.
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©

Vertical and left arrows

ﬁ E@ @ g {E @ @ %X centered on each other.
—» X |
&$ layton Two subjects

L left aligned on arrow side.

Horizontal arrow and Pipestone protrude the most on each side and
are spaced the same to the border.

et X K=

2> Redwood Fallg

M o f@ an E> Arrow and subject

right justified.

N

Arrow + Redwood Falls is the longest line and is centered on panel.

X e
3 Arrow and subject
% Walker ~Xi+  left justified.
Arrow and subject
Axe Laporte => right justified.
Itasca State Park =
. )

Itasca State Park + arrow is the longest line and is centered on panel.

a ) N
A.X% U [ﬁ] @j @ m Two subjects
L+ left aligned on arrow side.
abassd”

X~ Arrow and subject
<3 MI© [ﬁ@ @ [N left justified.
N Y

Vertical arrow + Wabasso is the longest line and is centered on panel.
Because of horizontal bar it is not necessary to center arrows on each other.
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3.12 Typical Freeway Signs

3.12.1 Freeway Advance Guide Type A Signs

There are two formats to this classification, one or two city names. The border shall be three inches wide
due to the use of 20-15" legend (complies with Table 2, Note 1). The spacing is standardized, as follows:

variable

Y 10

% ¥

165
T2G@lenville I

W

| 10
b3/ LE: ||
N | Y 1$o
12" radius 3" border
variable
a ~ e
T MINMESOTA i
36
j v
T O 1+0
|| 2NNorchriela |,

11

T f
rNew Prague |,
o WLiET |

N | /) 10
t

12" radius 3" border
* City names shall appear in the same order as those on the ramp destination guide sign.
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3.12.2 Freeway EXxit Direction Type A Signs

There are two formats to this classification, one or two city names. The border shall be three inches wide
due to the use of 20-15" legend (complies with Table 2, Note 1). The spacing is standardized, as follows:

< Variable |

7 N 1$o

Y ¥

36 (5
mAGlenville |

8.5
*
17-36 arrow
60 degree .
& i 8;4
12" radius 3" border
< Variable >
v
a e
f

U7 HINNESOTA

36 j@

L Noerthriele- [
rNew Prague |,

K 8;4

12" radius 3" border

* City names shall appear in the same order as those on the ramp destination guide sign.
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3.13 U-Post and Post Spacing

3.13.1 U-Post Structure Charts for Ground Mounted Signs

The following charts determine the number of posts and knee braces needed to erect a sign panel so the
sign and structure can adequately resist wind loads. Note the Type “A” sign areas that require I-beam
sign posts which are installed under contract.

While adhering to the required letter height for a sign panel, it is desirable to stay within the U-post area
of the tables due to cost and ease of installation and maintenance. This may be possible by simply
designing the sign panel with a greater width, which can create horizontal space for an additional U-post.
For example, a 102" x 84" sign panel (on the 2 ¥ #/ft chart), which is more square footage than a 90" x
84" sign panel, can be installed on U-posts, while the smaller area sign panel becomes a Type “A” sign
on I-beam sign posts.

Signs designed for signing contracts use 3 #/ft sign structures to accommodate the largest sign panel
possible on a U-channel sign post structure. Signs designed for installation by Mn/DOT forces may use
either 3 #/ft or 2 % #/ft risers to which the sign panel is attached. Contact the area sign supervisor to
determine which post selection chart to use. More information on sign structures is available in the Traffic
Engineering Manual, Figures 6.3A and 6.3B.
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3.13.2 Sign Post Spacing Chart

Proper U-post spacing is essential for sign structures to meet FHWA breakaway requirements. It is also
important when redesigning a sign panel to determine if the existing U-post sign structure will be reused.
For example, an existing 2 post (54" spacing) sign structure with an 84" x 48" sign panel could
accommodate a 78", 84", 90" or 96” sign panel that is 48 inches high on the existing sign structure without

moving the vertical posts.

See the following chart for proper sign post spacing.

POST SPACING
PANEL 2 3 4
WIDTH POSTS POSTS POSTS

36 24

42 30

48 30

54 30

60 36

66 42

72 42

78 b4

84 54

90 54

96 54

102 60 45

108 66 45

114 66 45

120 72 45

126 78 45

132 78 45

138 78 48

144 90 51 45
150 90 54 45
156 90 b4 45
162 96 57 48
168 96 60 48
174 102 63 54
180 108 63 54

1. All dimensions are in inches.
2. Use this chart only if punch codes can't be found
in the Standard Signs Manual.
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4. EXAMPLE PROBLEMS
4.1 Guide Sign Basics

The following guidelines are simply that — guidelines. Engineering judgment should be used for unique
situations based on these guidelines.

1.  First, use the guidelines for Font Sizes (Chapter 3.3.2) to determine correct letter size and route
marker size, based on speed, number of lanes, and roadway type (freeway or non-freeway).

2. The matching arrow size can be found in Chapter 3.8.

3.  Vertical spacing between lines: % to % of letter height. This requirement may not be feasible with
all overheads due to restrictions caused by existing mounting structures.

Vertical spacing between legend and inside of border: 2 to % of letter height.
Horizontal spacing between objects (words, overlays, arrows, etc.): Letter height.

6.  Horizontal spacing between legend and inside of border: Approximately % of letter height. Use no
less than ¥ of letter height.

7. The appropriate arrow will be larger than the matching font height, but should be considered as font
height in calculating vertical spacing. Due to the shapes of arrows compressing space around them
doesn't make them appear crowded. There are exceptions to this rule.

8.  Vertical spacing around fractions can be compressed somewhat because fractions are much taller
than the rest of the legend on the same line.

9.  Whenever possible, allow no more than three destinations or street names on a guide sign.

4.2 Basic Guide Sign Design Examples

4.2.1 Calculating the vertical size of the sign panel
Use the following formulas and equivalents to determine the specific dimension:
A = Letter height
B = Vertical spacing from wording to wording, or from wording to inside border (*2 A to % A)
C = Arrow height
D = Horizontal spacing from inside border to legend (approximately ¥4 A)
E = Vertical spacing from arrow to wording, or from arrow to inside border =B - %2 (C - A)

F = Vertical spacing from arrow (a) to arrow (b) =B -% (Ca- A) - %2 (Cb - A)

1. Add the heights of all objects in the sign, including border thickness (twice). The border thickness
may have to be estimated if the length of the panel’'s shortest side — height or width — is not known
(typical borders widths are summarized in Table 2). Figure the height of an arrow (C) to be that of the
corresponding letter height (A). Route markers, logos, and other graphics should be added at their
full height. Also add the thickness of horizontal lines, which will be the same as the value given for
border thickness. On signs with Font size combinations on the same line, average the component
font sizes when determining component spacing.
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2. Total the number of spaces between legend lines, including the two spaces from legends to borders.
Multiply this by a number that is between % and % of letter height. For example, if lettering used is
6", the number could be 4. If lettering is 8, it could be 5.

3. Add the two totals from paragraphs 1 and 2 and round to the nearest number divisible by 6 (6"
increment). This figure is the panel height. Bear in mind an adjustment might have to be made in
border and horizontal line thickness due to an incorrect estimate of the panel’s shortest side.

4. Adjust the paragraph 1 total by any change in border thickness. This difference between the original
estimate and the actual figure will be added or subtracted once for the top border, once for the bottom
border, and once for each horizontal line, if any, used on the panel.

5. Subtract from the total in paragraph 3 (panel height) the total in paragraph 4. Divide this by the
number of spaces from paragraph 2. This gives an exact spacing dimension B.

6. Before applying B to the sign, the additional heights of arrows, which weren't counted in paragraphs 1
and 4, must be subtracted from B. This is done by subtracting letter height (A) from arrow height (C)
and dividing by two. This figure is then subtracted from B above and below the arrow.

[E=B-Y% (C-A)]

7. It may be preferable, in some cases, to round spaces to whole or half inch increments to simplify
fabrication. If so, any excess amounts may be added to the spacing around arrows.

4.2.2 Calculating the horizontal size of the panel

Horizontal spacing, in most cases, is fairly automatic. Primarily, it involves maintaining proper spacing
from borders to legend and from legend to vertical lines. The example problems illustrate this in more
detail. In the few complicated instances instructions are given as to how horizontal spacing can be done.
Spacings from legends to borders and vertical lines should be approximately % letter height.

4.2.3 Review Panel Structure for Proper Supports

Once the panel has been sized using vertical and horizontal spacing guidelines refer to section 3.13.1 to
ensure U-Posts will be used versus I-beams.

4.3 SignCAD Program

4.3.1 To create signs from scratch:

The following paraphrased outline is a suggested order of steps (from SignCAD 4.7 Help Files, Copyright
©1994-2001, SignCAD Systems, Inc):

1. Analyze the sign to determine how it is laid out in rows and columns. You can 'nest' rows of objects
within columns, and columns within rows to create complex signs easily.

2. Determine how objects are to be aligned to one another: top, middle or bottom, or left, center or
right. Each row and column has its own alignment, unaffected by the alignment of column and row
groups within it. You can align the entire grouping on the panel so that you can set exact spacing
from the edges.

Set preferences: Font, font size, fill colors, spacing. You can also change these at any time.

4, Use the panel tool to place a panel onto the workspace. The panel will recognize objects as they
are placed onto it and resize itself and its border to accommodate each new object.

5. Use the toolbar to place objects one by one, onto the panel, adding to existing rows or columns and
creating whole new rows and columns.

6. If the panel is complex, use the arrange tool to create simple column or row arrangements of
objects.
7. If you want objects to be aligned both vertically and horizontally, create a tabular arrangement.
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8. Move objects and arrangements onto the panel.

Select the Arrange Tool to show alignments and spacing information.

10. Adjust alignments and spacing, and modify objects or edit text. Adjusting the spacings will almost

always be required.

11. Determine which objects (usually only one or two) that control heights of rows or widths of columns.

12. Save and print the sign, or export DXF or HPGL. Copy and paste is another option.

4.3.2 Key Strokes Used in SignCAD

Table 9: Common Key Strokes Used in SignCAD

Key Stroke Result
Shift + 2 1/2
Shift + 3 1/3
Shift + 4 1/4
Shift + 5 1/5
Shift + 6 2/3
Shift + 8 3/4

Ctrl while dragging mouse
over sign panel

will highlight panel and allow moving it

Ctrl+ A will size sign to fill workspace on monitor
F2 will reduce viewing size of sign

F3 will allow magnification

Ctrl+S text size

Ctrl+F text font

Ctrl+Z undo

January 2004
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4.4 Example #1, Supplemental Guide Sign
Purpose of Example:

e Color selection

e Font and letter height selection

e Vertical spacing

e Horizontal spacing

Given Conditions:
e Posted speed limit = 35 mph
e Number of basic lanes = 4 lanes

e Non-Freeway

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

A = Letter height

B = Vertical spacing from wording to wording, or from wording to inside border (Y2 A to ¥ A)
C = Arrow height

D = Horizontal spacing from inside border to legend (approximately ¥ A)

E = Vertical spacing from arrow to wording, or from arrow to inside border =B - %2 (C - A)

a )

wWalker

<—>—>¢w+4—>—>¢m*

o -
}mQW School

it

l\tE -~/
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SignCAD Methods:
1. Paneltool -
Sign type - guide
Panel color - green
Border color - white
2. Install components into panel one at a time
3. Texttool —
Type the two lines of text (use the enter key to get to the second line)
Font - E modified
Size - 6-4.5
Proper name - Upper-lower case
4. Arrow tool -
Angle - 0 degrees
Arrowhead - 13 (13-14 arrow)
5. Adjust vertical spacing -
Right mouse click on object to be spaced - select object spacing (left click)
Aim is %2 to % letter height

6. Adjust horizontal spacing

%

Nl SUPYRC Y NPT L i;

\ Walker L

A adst w12 et 2® st w® ||
igh, School %

i

- -/

17 4 e 312 e 17 4

44.9‘1’ 20.3 ‘L 8 ‘L 288 ‘J.’d..g%'

28 e 14 e 25

B5
30" Radius, 10" Boder, White on Gmeen;

"“Walke E Mod; "High Zchool E Mod; Armow 13 - 140" 0%
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Typical Mistakes
e Vertical spacing - Left to run automatically
e Horizontal spacing - Legend not centered

e Panel designed without the aid of color - Note color selections in sign description

Final Sign Panel

Walker
High School
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Example #1, Supplemental Guide Sign
Vertical Size of Panel and Line Spacing
Given:
3 rows of objects, 2 text, 1 arrow
Font size (Table 3) = 6-4.5, based on speed and number of lanes

Arrow size (Tables 3 & 6) = 13-14, based on speed, number of lanes, and sign layout

1. Assume border = 1" (Table 2)
From top to bottom:
1"-top border
6"-top row of text
6”-second line of text
6” arrow height (assumed at this point)
1"-bottom border

total of 20" of space needed for objects

2. Four spaces exist (3 objects) @ %2 to ¥ of font size (6”) = 3"- 4.5", use 4"

4 (4") = 16" of space required

3. 20"+ 16"=36"
36" is divisible by 6 =» valid panel side

4. According to border table for Guide Signs, a sign with a short side of <36” a border of 1” is used

= no change to assumption in step #1

5. Panel height (36”) — Object space requirements (20”) = Spacing distance (16”)

16"/ 4 spaces = 4” per vertical space.

6. To calculate the correct arrow spacing:

E = B- % (C-A) or the arrow vertical spacing is equal to the standard spacing (4", from 5 above)
minus ¥ of the difference between the exact arrow height (8.6” for a 13-14 arrow) and the font size.

Arrow spacing = 4-%2(8.6-6) = 2.7"

7. Final vertical spacing summary:
1" border
4" space

6" text line

January 2004 Page 4-7 Example Problems



Mn/DOT Traffic Guide Sign Design Manual

4" space
6” text line
2.7" space
8.6” arrow
2.7" space
1” border

sums to 36" (no adjustments)

Horizontal Size of Panel and Spacing
Once the vertical spacing is determined the horizontal spacing is based on the longest object.

Use approximately ¥ of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments. Additionally, be sure to check panel size against U-
Post Spacing charts (Section 3.13) to verify desirable installation on a new or existing structure.

The High School line is the longest object; Horizontal spacing defaults to 6” (font size) between the
objects. 50.3” of text + 6” space + 2” of borders = 58.3", add in 2 spaces of 4.5” (% letter height) each =
67.3" round to closest 6” increment which is 66”. Forces spaces on either side to be reduced to 3.9”

Key Placement Issues
e Arrow centered

e All text centered
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4.5 Example #2, Supplemental Guide Sign (Freeway)
Purpose of Example:
o Font and letter height selection

e Color Selection

Given Conditions:
e Freeway supplemental sign

e Ground mounted

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

o Tip: Note the spacing between EXIT and 147: it is halfway between the 10" EXIT and the 15" 147.

Basic Manual Methods:

Formulas and equivalents for the following example:

A, Al, A2 = Letter (text) height

A3 = The average of the two letter heights on the action line = (A1 + A2)/2

B = Vertical spacing from wording to wording, or from wording to inside border (*2 A to % A)
B1 = Vertical spacing above and below the exit number = B — (A2 — A3)/2

D = Horizontal spacing from inside border to legend (approximately ¥4 A)

r 3
Wile River

%gﬁ@ﬁ@lP@F%%

AN =T
B\ _ 8
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SignCAD Methods:
1. Paneltool -
Sign type - guide
Panel color - brown
Border color - white
2. Install components into panel one at a time
3. Texttool —
Type the two lines of text (use the enter key to get to the second line)

Enter EXIT and 147 separately using the text tool (this provides the ability to size and space
these components separately)

Font - E modified
Size — 13.3-10 for first 2 lines, 10 for EXIT and 15 for 147
Proper name - Upper-lower case
EXIT is capitalized
4. Adjust vertical spacing -
Right mouse click on object to be spaced - select object spacing (left click)
Aim is %2 to ¥ letter height

5. Adjust horizontal spacing
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Typical Mistakes
e Vertical spacing - Left to run automatically
e Horizontal spacing - Legend not centered

¢ Not using applicable font sizes

Final Sign Panel

-
Wild River

State Park
EXIT 147
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Example #2, Supplemental Guide Sign (Freeway)
Vertical Size of Panel and Line Spacing
Given:

3 rows of objects

Font size (Table 4) = 13.3-10 for the Place/name, 10 for the word (in this case EXIT), and 15 for
the exit number 147. Based on the Freeway Font Sizes Supplemental Guide Sign (Type A).

1. Assume border = 2" (Table 2, Note 2)
From top to bottom:
2"-top border
13.3"-top row of text
13.3"-middle line of text
12.5"-bottom line of text (average of the 15 and 10 sizes)
2”-bottom border

total of 43.1” of space needed for objects

2. Four spaces exist (3 objects) @ Y2 to ¥ of font size (13.3") = 6.65"- 9.975”, use 8.3” (the average)
4 (8.3") = 33.2" of space required

3. 43.1"+33.2"=76.3"
76.3” is NOT divisible by 6 =» use closest divisible by 6 = 78

4. According to Table 2, Note 2, a Type A sign with 13.3 text uses a border of 2”

= no change to assumption in step #1

5. Panel height (78”) — Object space requirements (43.1"”) = Spacing distance (34.9")

34.9" 4 spaces = 8.7" per vertical space.

6. To calculate the correct arrow spacing:
N/A

7. Final vertical spacing summary:
2” border
8.7" space
13.3" text line
8.7" space
13.3" text line
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7.5" space, B1=8.7 — (15 — 12.5)/2,
15" text line

7.5" space, B1=8.7 — (15 — 12.5)/2,
2” border

sums to 78" (no adjustments required)

Horizontal Size of Panel and Spacing
Once the vertical spacing is determined the horizontal spacing is based on the longest object.

Use approximately ¥ of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments.

The State Park line is the longest object; Horizontal spacing defaults to 13.3” (font size) between the
objects. 99.6” of text + 13.3" space + 4" of borders =» 116.9", add in 2 spaces of 10" (% letter height)
each = 136.9” round to closest 6” increment which is 138”. Allows spaces on either side to be increased
to 10.5 and 10.6".

Key Placement Issues

e None
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4.6 Example #3, Split Panel Destination Sign
Purpose of Example:

e Use of horizontal line

e Aligning objects

e Arrangement tool — column alignment

Given Conditions:
e Posted speed limit = 55 mph
e Number of basic lanes = 2 lanes

e Non-Freeway, ground mounted

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

A = Letter height

B = Vertical spacing from wording to wording, or from wording to inside border (Y2 A to % A)
C = Arrow height

D = Horizontal spacing from inside border to legend (approximately ¥ A)

E = Vertical spacing from arrow to wording, or from arrow to inside border =B - %2 (C - A)

y D

ITE B
i 4P Trae :
E B
=

5 |-

J iV nall

A A .

fB ArSMEll o | awewe

f B /7/ vertically on
? H @j @ city names
B

City names aligned <A <D~
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SignCAD Methods:
1. Paneltool -
Sign type - guide
Panel color - green
Border color - white
2. Draw horizontal line — right mouse click on line to show edit features
3. Open arrangement tool
Select column
Install Marshall and Alda into column
4. Install remaining components into panel — note how to “grab” column
Align components —
Right mouse click on objects to be aligned — select object align
Left for vertical arrow
Right for Alda
6. Vertical spacing —
Deal with tallest objects on lines — Arrow on line with Tracy. Zero out Tracy’s vertical spacing
Zero out object spacing of horizontal line
Vertical object spacing of horizontal arrow has no effect on panel height so ignore
Set vertical spacing for Marshall and Alda

6. Equalize horizontal spacing of the longest line — Note that default horizontal object spacing of
arrow is 4”, while default for text is letter height

January 2004 Page 4-15 Example Problems



Mn/DOT Traffic Guide Sign Design Manual

f & ¥ ARt ot wl et \

40 Traey
M@ﬁgh@m X

aie g

Alde

N ¥

8.1 l 11.1 l 3] l 34 4 278

ket

i

1.2.8

18.7

o
-

11.2

e

o5k —krzd g —dkerzd bk 13—y
54

e—11.5

k =E 4’
1'\:3—8.1 é Bz .2 £ S—Fﬁ#ﬁ.‘ll;
24 A 26 0 A 20.1
an

B.0" Radiuz, 1.3" Border, White on Sreen;
Arow 5 - 130" 90°; "Tracy” E Nod; "Mar=shall’ E Mod; "Aldg” E Mod; Amow 5 - 130" 07,

Typical Mistakes
e Top line not left justified

e Longest line not centered

Final Sign Panel

r Tracy

Marshall
Alda
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Example #3, Split Panel Destination Sign

Vertical Size of Panel and Line Spacing
Given:
3 rows of objects; 1 arrow, 2 text
Font size (Table 3) = 8-6, based on speed and number of lanes

Arrow size (Tables 3 & 6) = 5-13, based on speed, number of lanes and sign layout

1. Assume border = 1.25” (make one border 1.3” and the other 1.2")
From top to bottom:
1.3"-top border
8"-arrow height (assumed at this point)
1.3"-horizontal line
8”-row of text
8”-row of text
1.2"-bottom border

total of 27.8” of space needed for objects

2. Five spaces exist (4 objects) @ Y2 to ¥ of font size (8") = 4"- 6", use 5"

5 (5") = 25” of space required

3. 27.8"+25"=52.8"

52.8" is not divisible by 6, round to closest, use 54" =» valid panel side

4. According to Table 2, a sign with a short side of 54” a border of 1.25” is used

=» no change to assumption in step #1

5. Panel height (54") — Object space requirements (27.8") = Spacing distance (26.2")

26.2"/ 5 spaces = 5.24" per vertical space, used 5.2"

6. To calculate the correct arrow spacing:

E = B-% (C-A) or the arrow vertical spacing is equal to the standard spacing (5.2", from 5 above)
minus ¥ of the difference between the exact arrow height (13" for a 5-13 arrow) and the font size.

Arrow spacing = 5.2-%2(13-8) = 2.7".
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7. Final vertical spacing summary:

Calculated Adjustments
1.3” border

2.7" space use 2.8”

13" arrow

2.7" space use 2.8”

1.3" horizontal line
5.2" space

8” text

5.2" space

8" text

5.2" space

1.2” border

sums to 53.8” (add 0.1" to the arrow spaces) sums to 54”

Horizontal Size of Panel and Spacing
Once the vertical spacing is determined the horizontal spacing is based on the longest object.

Use approximately % of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments. Additionally, be sure to check panel size against U-
Post Spacing charts (Section 3.13) to verify desirable installation on a new or existing structure.

The Marshall and arrow line is the longest object; Horizontal spacing defaults to 8” (font size) on both
sides of Marshall. The Sign CAD arrow default spacing is 4”. Equalize the left side spacing of Marshall
and the right side spacing of the arrow to % letter height (6”). 6” + 52.9” of text + 8" + 13" arrow + 6” +
2.5" borders = 88.4". Round to nearest 6” increment, which is 90”. Adjust spacings to incorporate extra
1.6”

Key Placement Issues
e Start with horizontal line to divide panel
e Use the arrangement tool to establish a column for the Marshall/Alda text

e Alda should be right justified
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4.7 Example #4, Directional Sign
Purpose of Example:
e Use of indented horizontal line

e This is a standardized format

Given Conditions:
e Posted speed limit = 45 mph
e Number of basic lanes = 4 lanes

e Non-Freeway

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

A = Letter height

B = Vertical spacing from wording to wording, or from wording to inside border (*2 A to % A)
Ca = Arrow height of a vertical (90 degree) arrow.

Cb = Object height of a horizontal (0 degree) arrow.

D = Horizontal spacing from inside border to legend (approximately ¥4 A)

Ea = Vertical spacing from arrow to wording, or from arrow to inside border =B - %2 (Ca - A)

Eb = Vertical spacing from arrow to wording, or from arrow to inside border =B - %2 (Cb - A)

‘ ~D—~ A~ ~D—~
Ea ¢
r B
s 4y NORTH | 4
o g
:B ] )
b =
é# SOUTH = ||&
T Eb
~D~ A~ ~D- *
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SignCAD Methods:
1. Paneltool -

Sign type - guide

Panel color - green

Border color - white
2. Install lines
3. Right mouse click on line

Select edit
Choose Indent: Radius

Install remaining components, NOTE: Use 5-13 arrow since only text on sign is 8.
Zero out object spacing of lines and vertical spacing of NORTH and SOUTH

Adjust arrow and route marker vertical object spacing

N o o &

Adjust horizontal spacing so top and bottom legends are centered on panel

f«w

=N

pt a® sl gpl

NORTH

ol

,ﬂg

51

—

Ao

g@UTH

apb B

N

L]
=f
—

13

A
_:|
w
_:|

.L5_21,||3L

4
45 4.
T8

b7l g lsrd ks

15
k5 Aok 112 ok

=)

jaln} a8 99—

27
kg —k

24
G0 & 39—

¥

&2

40 6

78

90" Radius, 1.5 Border, White on Green;
Arrow B - 130" 907 "NORTH' E Mod 128% spacing,
"sOUTH E Mod 128% spacing;, Armow 5 - 130" 07,

Final Sign Panel
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Example #4, Directional Sign

Vertical Size of Panel and Line Spacing

Given:
5 rows of objects, 2 arrows, 1 route marker, 2 horizontal lines
Route marker (Table 3) = 24 OL, based on roadway, speed and number of lanes
Cardinal Direction font size (Table 3) = 8, based on roadway, speed and number of lanes

Arrow size (Tables 3 & 6) = 5-13, Table 3 would indicate use of a 6 or 15 head arrow, this
example demonstrates a standardized sign that varies slightly from the established tables. Note
that the only text on sign is 8", therefore the arrow used is a 5 head.

1. Border = 1.5” (This is a standardized 78" x 78" panel layout, so border size is known)
From top to bottom:
1.5"-top border
8"-arrow height (assumed at this point)
1.5"-horizontal line
24”-route marker
1.5"-horizontal line
8 -arrow
1.5"-bottom border

total of 46" of space needed for objects

2. Six spaces exist (5 objects) @ %2 to ¥ of font size (8”) = 4"- 6", use 5”

6 (5") = 30" of space required

3. 46"+30"=76"

76" is not divisible by 6, round to closest, use 78" = valid panel side

4. Not applicable in this case, border thickness is known.

5. Panel height (78") — Object space requirements (46"”) = Spacing distance (32")

32"/ 6 spaces = 5.33", use 5.3” per vertical space

6. To calculate the correct arrow spacing:

E = B-% (C-A) or the arrow vertical spacing is equal to the standard spacing (5.3", from 5 above)
minus % of the difference between the exact arrow height (13" for a 5-13 arrow) and the font size.

Arrow spacing (upper vertical) = 5.3-%2(13-8) = 2.8". Arrow spacing (lower horizontal) = 5.3-%2(11.16-
8)=3.7"
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7. Final vertical spacing summary:

Calculated Adjustments
1.5” border

2.8" space 2.9

13" arrow

2.8" space

1.5” horizontal line
5.3" space

24” route marker
5.3" space

1.5”" horizontal line

3.7" space

11.2” arrow

3.7" space 3.8

1.5” border

sums to 77.8” sums to 78"

Horizontal Size of Panel and Spacing

Once the vertical spacing is determined the horizontal spacing is based on the longest object. Ignore the
horizontal lines, as they do not control panel length, but in fact automatically adjust to panel size.

Use approximately % of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments. Additionally, be sure to check panel size against U-
Post Spacing charts (Section 3.13) to verify desirable installation on a new or existing structure.

SOUTH = 38.8", arrow = 13", 8” space between, 2-spaces (~ % font size), 3" in border = 74.8". Normally,
this would round down to the closest 6” increment, 72”. But because this is a standardized panel, 78" is
used. The right and left side spacings are adjusted equally until 78" is reached.

Key Placement Issues
e Cardinal directions are centered on arrows
e Route marker is centered

e Maintaining 78" x 78" panel size
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4.8 Example #5, Three Line Distance Sign
Purpose of Example:
e Typical distance sign

e Alignment features

Given Conditions:
e Posted speed limit = 55 mph
e Number of basic lanes = 2 lanes

e Non-Freeway

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

A = Letter height

B = Vertical spacing from wording to wording, or from wording to inside border (*2 A to % A)

D = Horizontal spacing from inside border to legend (approximately ¥4 A)

@)
= 11

minimum A

Blooming Pralrl 2

N\

5
A
:

SignCAD Methods:
1. Paneltool -
Sign type - guide

Panel color - green
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Border color - white
Install sign components as individual entries (so that they can be aligned later)
3. Right mouse click on each item
Select Object Align Left or Right
4. Adjust vertical spacing
Adjust horizontal spacing

Move excess space from edges into middle by adjusting horizontal spacing to the right of “Prairie”

f o8 qhefed qah gt aed ghed oot \\I_‘;
Ellendale G 1]
k) o

®F R°  pb pl b e _]—3_

NORTIH 11 J |
o8 - B qe® Bl al oAl g el Mal et gk gt _Tﬂ 1
Bleeming Pralrie 22 ;]

N AR

It-SJE!‘J" 43 1 R A1 i 8.3—4558-3'

ks gk 13 g sk 0.7 4 4143 ks ks

‘-SB‘J" 4240 A ] A 211 4 118 * ‘IDB—’J'ESB-?

114

A0 Radiuz, 13" Border, White on Green;
"Ellendale” E Mod; "10" E Mod; "MORTH' E Mod 1254 =zpacing; "17° E hbd 150% =pacing;
"Bdooming Prane” E Mod; "22" E Meod,

Typical Mistakes

e Cardinal direction top justified, should be middle justified since it's a Distance Sign

Final Sign Panel

Ellendale

/INTERSTATE ¥

.35/ NORTH

Bloominq Prairie
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Example #5, Three Line Distance Sign

Vertical Size of Panel and Line Spacing
Given:
3 rows of objects, 1 route marker, 2 text
Route marker (Table 3) = 18 OL, based on speed and number of lanes

Font size (Table 3) = 6-4.5, based on speed and number of lanes

1. Assume border (Table 2) = 1.25” (Make one border 1.3"” and the other 1.2")
From top to bottom:
1.3"-top border
6"-text
18"-route marker
6" text
1.2"-bottom border

total of 32.5” of space needed for objects

2. Four spaces exist (3 objects) @ %2 to ¥ of font size (6”) = 3"- 4.5", use 4"

4 (4™ = 16" of space required

3. 325"+ 16"=48.5"

48.5" is not divisible by 6, round to closest, use 48" =» valid panel side

4. According to border table for Guide Signs, a sign with a short side of 48” a border of 1.25" is used

=>» no change to assumption in step #1

5. Panel height (48”) — Object space requirements (32.5") = Spacing distance (15.5")

15.5"/ 4 spaces = 3.875", use 3.9” per vertical space

6. No arrows
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7. Final vertical spacing summary:

Calculated Adjustments
1.3” border

3.9" space 3.8”

6” text

3.9" space

18" route marker
3.9" space

6” text

3.9" space

1.2” border

sums to 48.1" (reduce upper space by 0.1") sums to 48"

Horizontal Size of Panel and Spacing
Once the vertical spacing is determined the horizontal spacing is based on the longest object.

Use approximately % of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments. Additionally, be sure to check panel size against U-
Post Spacing charts (Section 3.13) to verify desirable installation on a new or existing structure.

The Blooming Prairie 22 is the longest object; Horizontal distance is based on ¥ 6” (font size) space on
both sides. Blooming = 42.9”, one space 6", Prairie = 31.2", one 6” space, 22 = 10.8", 2.5” in border and
9” in outside spaces = 108.4". A minimum of the font size (6”) shall be used between the city name and
the mileage. The horizontal spacings could be adjusted, however in this case the next size panel (114")
is chosen. The excess space (5.6") is added to the space between the city name and mileage => 11.6".
This number may have to be adjusted further to maintain % spacing on the left and right.

Key Placement Issues

e Cardinal directions are middle justified on Route Markers on Distance Signs

e Cardinal directions are always capitalized

e Mileage entered as separate objects so they can be justified, 11 spacing can be expanded to 150%

e Textis left justified and distances are right justified
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4.9 Example #6, Three Line Distance Sign (Freeway Overhead)
Purpose of Example:

o lllustrates a typical freeway distance sign, incorporating route markers, fractions and whole numbers.

Given Conditions:

e Freeway Overhead distance sign

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying patrticular attention to component location, justification, and spacing.

Basic Manual Methods:
Formulas and equivalents for the following example:
A = Letter height

D = Horizontal spacing from inside border to legend (approximately A — See Section 3.4)

<D+ o
4 Goury 24" minimum- N
£ HFraRce Ave Yz
A 20" minimum =
‘ Pefh Ave -+
2

INTERSTATE

4" minimum#—»
2

N J

SignCAD Methods:

1. Panel tool -

Sign type - guide
Panel color - green
Border color - white

2. Install sign components as individual entries (so that they can be aligned later), keep in mind the
number preceding the fraction is 13.3” and the fractions are 15”".

3. Right mouse click on each item
Select Object Align Left or Right
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4. Adjust vertical spacing
5. Adjust horizontal spacing

6. Move excess space from edges into middle by adjusting horizontal spacing

=

Lo

24
e 143134k 55 L34 d 156134 1434
15
102

I Bt ) ".‘; [ D91 rlbc J\qQ,-J\ N
e, LA & N o o

Fﬁ@m@@iAW@
Pehn Ave 1k

N

g o)

de 45—k 151354

_3
& 3
ALy
L(.
2 g T
)
ke £i5 6 A 13.3 J 56 .8 L rr ke 709 ke 15—
“J" 49 1 “J" 13.3 “J" 36 3 “J" 3349 “J “J" 396
359
163 4 “J"10.5‘Jf—15—3'

234
OH 373-494; 120" Radius, 2.0" Border, White on Green;
“France Awve” E Mod; %" E Nod; “Fenn Awve" E Mod; “1%" E hbd; "2" E Nod,

Typical Mistakes

o A freeway distance sign follows the layout combinations listed in section 3.5.

Final Sign Panel

COUNTY

France Ave /2
32 Penn Ave  11/2

2
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Example #6, Three Line Distance Sign (Freeway Overhead)

Vertical Size of Panel and Line Spacing

Given:
3 rows of objects, 3 route markers
Route marker (Table 4) = 24 OL, based on Freeway application
Font size (Table 4) = 13.3-10, based on Freeway application

Follow table in section 3.5 for the spacing requirements (this is a standard sign application)

According to section 3.5, Combination # 1, the following object and spacing requirements exist
From top to bottom:

2"-top border

7" space
24”-route marker
6" space
24”-route marker
6" space
24”-route marker
7" space
2"-bottom border

Vertical panel size is 102"

Horizontal Size of Panel and Spacing

Use approximately the font size as horizontal spacing between inside of border and legend, remember
that panels are sized in 6” increments.

The left horizontal spaces for the left aligned components and the right horizontal spaces for the right
aligned components will be set equally to 13". Excess amounts on the right and left are added to the
horizontal space between left and right legend columns. A minimum of 24" space is required between a
destination and its corresponding mileage, while a minimum of 20" horizontal space is maintained
between the longest destination line and the longest mileage.

Key Placement Issues

e Mileage entered as separate objects so they can be justified
e Textis left justified and distances are right justified

o Route Markers are middle justified on text

¢ Follow standard vertical spacing tables
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4.10Example #7, Vertical Split Panel Directional Sign
Purpose of Example:
o lllustrates use of tabular arrangement

o lllustrates vertical and horizontal spacing in this type of sign

Given Conditions:

e Signal mast arm mounted sign

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

A = Letter height

B = Vertical spacing from wording to wording, or from wording to inside border (Y2 A to ¥ A)
C = Arrow height

D = Horizontal spacing from inside border to legend (approximately ¥ A)

E = Vertical spacing from arrow to wording, or from arrow to inside border =B - %2 (C - A)

L T € .pn ¢ .p-
B + D +

T NORTH | EAST | SOUTH |
B

' | 7 MINNESOTA | ZMINNESOTA

C (i B @c R
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SignCAD Methods:
1. Paneltool -
Sign type - guide
Panel color - green
Border color - white
Create tabular arrangement - 3 Columns, 3 Rows
Install all components in arrangement

Move whole arrangement into panel

o~ w0

Double click or right click/edit on dashed lines created by arrangement
Minimum Space - Change all values to 0
Lines - Check Show Vertical Lines

6. Adjust vertical spacing - Panel should be 66" tall. Work with tallest component on each horizontal line.
The only item to specifically use is the vertical arrow in the middle. It's taller than the two horizontal
arrows - 13" to 11.4".

7. Horizontal spacing - Adjust evenly across by adding the longest components, borders, and vertical
lines together. Then add to this sum % letter height for each space between legend and border or
legend and vertical bars. Round to the nearest 6” increment, and split up difference between spaces.
Zero out any horizontal spaces that may interfere with this procedure.

A R
% £ w o wh @l S WE e e? et \‘:\E |
NORTRH | EAST | SOUTH |;
wl w2 wet P
(7 HINNESOTA T? (T mINNESOTA I o
77 ! 41 |0.1”I L_E.I ! 1.7 |0.1_’J L_a.ll 405 ! 77 * ' ‘“3
8.2 4 24 4 2612 ok 4 ok 35 ke 24 k50—
19.2 ! 12 ! i) ! 111 ! 6.3 ! 12 ! a

90" Radiuz, 15" Border, White on Green;
"MORTH E Nod 125% =pacing; "EAST" E Mod 128 =pacing; "SOUTH' E Mod 12F% =zpacing; Amow 14 - 180" 180°%; Arrow 5 - 130" 907; Armow 14 - 120" O;

Typical Mistakes

e Arrow size choice incorrect for layout
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Final Sign Panel

NORTH EAST SOUTH

I MINNESOTA I MINNESOTA
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Example #7, Vertical Split Panel Directional Sign

Vertical Size of Panel and Line Spacing

Given:
3 rows of objects (center column controls), 1 cardinal direction, 1 route marker, 1 arrow
Route marker (Table 3) = 24 OL, based on mounting
Cardinal direction (Table 3) = 8, based on mounting

Arrows (Tables 3 & 6) = 5-13 for vertical and 14-18 for horizontal, based on layout and mounting

1. Assume border =1.5"
From top to bottom:
1.5"-top border
8"-text
24”-route marker
8" arrow (assumed at this point)
1.5"-bottom border

total of 43" of space needed for objects

2. Four spaces exist (3 objects) @ %2 to ¥ of font size (8”) = 4"- 6", use 5”

4 (5”) = 20" of space required

3. 43"+20"=63"

63" is not divisible by 6, round to closest, use 66" = valid panel side

4. According to border table for Guide Signs, a sign with a short side of 66” a border of 1.5” is used

= no change to assumption in step #1

5. Panel height (66”) — Object space requirements (43") = Spacing distance (23")

23"/ 4 spaces = 5.75", use 5.7” per vertical space.

6. To calculate the correct arrow spacing:

E = B- % (C-A) or the arrow vertical spacing is equal to the standard spacing (5.7”, from 5 above)
minus ¥ of the difference between the exact arrow height (13” for a 5-13 arrow) and the font size.

Arrow spacing (vertical) = 5.7-%(13-8) = 3.2"
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7. Final vertical spacing summary:
Calculated Adjustments
1.5” border
5.7" space
8" text

5.7" space

24" route marker

3.2” space 3.3”

13" arrow

3.2” space 3.3”

1.5” border

sums to 65.8” (add 0.1"” to each arrow space) Sums to 66"

Horizontal Size of Panel and Spacing

Once the vertical spacing is determined the horizontal spacing is based on the longest objects in each
column.

Use approximately ¥ of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments. Additionally, be sure to check panel size against U-
Post Spacing charts (Section 3.13) to verify desirable installation on a new or existing structure.

NORTH, EAST, SOUTH are the longest objects in each column; Horizontal distance is based on % 8”
(font size) space = 6” on both sides. 1.5" + 6” + 39.2” (NORTH) + 6” + 1.5”" + 6” + 30.7" (EAST) + 6" +
1.5" + 6” + 38.8" (SOUTH) + 6” + 1.5”" => 150.7". Round to the closest 6” increment, use 150”". The 0.7"
remainder can be divided up and deducted equally from all six 6” spacings.

Placement Issues
e Use a 3 column and 3 row table to place objects in matrix and then place matrix on panel
e Obijects in each row should be horizontally aligned.

e Equal spacing between legend and border and legend and vertical bars
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4.11Example #8, Split Panel Two Color Destination Sign
Purpose of Example:

e Incorporating different colored panels into the same sign

Given Conditions:
e Posted speed limit = 55 mph
e Number of basic lanes = 2 lanes

e Non-Freeway

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

A = Letter height

B = Vertical spacing from wording to wording, or from wording to inside border (Y2 A to ¥ A)
C = Arrow height

D = Horizontal spacing from inside border to legend (approximately ¥4 A)

E = Vertical spacing from arrow to wording, or from arrow to inside border =B - % (C - A)

F = Vertical spacing from arrow (b) to arrow (b) =B - % (Cb - A) - %2 (Cb - A)

a - g
TP \frerestville ;
| State! Park ;
o (0" Preston___ . ¢
| Spring Valley = |&

* Forestville is centered above State Park
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SignCAD Methods:
1. Paneltool -
Sign type - guide
Panel color — green (city directions) and brown (recreational), create one panel of each
Border color — white
2. Install components in the two panels
3. Double click on brown panel
Border
Custom - Check Square corner lower left and lower right
4. Double click on green panel
Border
Custom - Uncheck Display Border Top

5. Place the panels next to each other, brown bottom to green top (this enables the multipanel
functions)

6. Open each panel edit
General
Edit multipanel — Check Dimension as unit
Size
Enlarge to Fit when in Multipanel — Check Column width
7. Adjust alignment
Left justify the lower left side arrow by right clicking on each of them —
Object align left
Move top arrow and Forestville State Park to left by adjusting left and right object spacing
Adjust vertical spacing

9. Adjust horizontal spacing
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k—g 1—k 39.9 g 38.9 gk 43—k g1

9.0" Radius, 1.5" Border, White on Brown;

Arrow 14 - 18.0" 507, "Forestville” E Mod, "State Park” E Mod;

9.0" Radius, 1.5" Border, White on Green;

Arrow 5 - 13.0" 180°% "Preston” E Mod; “Spring Valley" E Med; Arrow 5 - 13.0" 0%

Typical Mistakes

o Forestville left-justified instead of centered

Final Sign Panel

Forestville

State Park

€ Preston

L§pnnq Valley
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Example #8, Split Panel Two Color Destination Sign

Vertical Size of Panel and Line Spacing

Given:
4 rows of objects (text on top and arrows on bottom control), 2 lines of text, 2 horizontal arrows
Font size (Table 3) = 8-6, based on roadway, speed and number of lanes

Arrow (Tables 3 & 6) = 5-13 for horizontal arrows and 14-18 for vertical arrow, based on
roadway, speed, and layout

1. Assume border =1.5"
From top to bottom:

1.5"-top border
8"-text
8"-text
1.5"-horizontal bar
8" arrow (assumed at this point)
8" arrow (assumed at this point)
1.5"-bottom border

total of 36.5” of space needed for objects

2. Six spaces exist (5 objects) @ %2 to ¥ of font size (8”) = 4"- 6", use 5”
6 (5") = 30" of space required

3. 36.5"+30"=66.5"

66.5" is not divisible by 6, round to closest, use 66” = valid panel side

4. According to border table for Guide Signs, a sign with a short side of 66” a border of 1.5” is used

=>» no change to assumption in step #1

5. Panel height (66”) — Object space requirements (36.5”) = Spacing distance (29.5")
29.5"/ 6 spaces = 4.917", use 4.9".

6. To calculate the correct arrow spacing:

E = B-%2(C-A) or the arrow vertical spacing is equal to the standard spacing (4.9”, from 5 above)
minus % of the difference between the exact arrow height (11.2" for a 5-13 arrow) and the font size.

Arrow spacing = 4.9-%2(11.2-8) = 3.3". Spacing between Preston and Spring Valley lines is arrow (b)
to arrow (b) = B- %2 (Cb-A) — % (Cb-A) = 4.9 — 15(11.2-8) — ¥4(11.2-8) = 1.7".
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7. Final vertical spacing summary:
Calculated Adjustments
1.5” border
4.9” space
8" text

4.9” space

8" text

4.9” space

1.5” horizontal line
3.3" space

11.2" horizontal arrow

1.7” space 1.8”
11.2” horizontal arrow

3.3" space

1.5” border

sums to 65.9” (add 0.1” to space between arrow and arrow). Sums to 66"

Adjustments now have to be made with the individual panel sections to allow for a 66” overall height.
First, add up the total space required for each color.

Brown exact height = 1.5" + 4.9"+ 8"+ 4.9"+ 8"+ 4.9" + 1.5" = 33.7"
Green exact height =3.3"+ 11.2" + 1.8" + 11.2" + 3.3" + 1.5" = 32.3"

Open Panel Edit for each border section, select Size, and change the Height Increment and Minimum to
the 33.7” for brown and 32.3” for green.

Horizontal Size of Panel and Spacing
Once the vertical spacing is determined the horizontal spacing is based on the longest object.

Use approximately % of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments. Additionally, be sure to check panel size against U-
Post Spacing charts (Section 3.13) to verify desirable installation on a new or existing structure.

The Spring Valley and horizontal arrow is the longest object; Horizontal distance is based on % 8" (font
size) space on both sides. Spring = 39.8”, one space 8", Valley = 38.9", one 8” space, horizontal arrow =
13", 3.0” in border and 12” in outside spaces = 122.7”, use 120", decrease outer spaces by 1.3” and
14"

Key Placement Issues

e Create 2 separate panels, one green, one brown

e Place the Forestville and State Park text lines in a column

e Join the two signs and under Edit multipanel check Dimension as unit.

e Precise sizing of green (32.3") and brown (33.7”) panel heights is achieved by specifying exact
increment height and minimum under panel edit
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e The top legend can be left justified by adjusting horizontal object spacing
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4.12 Example #9, Junction with Fraction Sign
Purpose of Example:

e Creation of fraction

Given Conditions:
e Posted speed limit = 55 mph
e Number of basic lanes = 2 lanes

e Non-Freeway

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

A = Letter height

B = Vertical spacing from wording to wording, or from wording to inside border (Y2 A to ¥ A)

D = Horizontal spacing from inside border to legend (approximately ¥4 A)

7 N
Jer |

94
| U MILE

January 2004 Page 4-42 Example Problems



Mn/DOT Traffic Guide Sign Design Manual

SignCAD Methods:
1. Paneltool -
Sign type - guide
Panel color — green
Border color — white
2. Install components (JCT text and route marker)
3. Install ¥4 MILE text
Select text tool

Adjust height — Fraction is 1.5 times larger than the numerals within it and also 1.5 times
larger than MILE. This fraction is 12" tall

“Shift-4" will create %
Adjust height back to 8" before typing a space and MILE

4. When computing vertical spacing the fraction may be treated more as letter height (8") than fraction
height (12).

1 JCT )

ke e —be—7 —d

/ INTERSTATE \

94,
/s MILE

B0LA

24
il

ke 17—k 4 ok
L ored ol

N J

214 4 224 * 218
21 A 24 & 21
1—7_1—)4-(—|5_5 4 4 4 24 4 7.1

ikl
9.0° Radiuz, 1.5 Border, Whila an Grean;
*JCT" E Mod {25% =spacing; "% MILE" E Mod 125% =pacing;

Typical Mistakes

e JCT not centered
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¢ Incorrect fraction design

Final Sign Panel

INTERSTATE \

January 2004
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Example #9, Junction with Fraction Sign

Vertical Size of Panel and Line Spacing
Given:
3 rows of objects (fraction controls)
Font size (Table 3) = 8, based on roadway, speed and number of lanes

Route marker (Table 3) = 24, based on roadway, speed and number of lanes

1. Assume border =1.5"
From top to bottom:
1.5"-top border
8"-text
24" route marker
8"-fraction (assumed)
1.5"-bottom border

total of 43" of space needed for objects

2. Four spaces exist (3 objects) @ %2 to ¥ of font size (8”) = 4"- 6", use 5”

4 (5") = 20" of space required

3. 43"+20"=63"

63" is not divisible by 6, round to closest, use 66” = valid panel side

4. According to border table for Guide Signs, a sign with a short side of 66" a border of 1.5” is used

=>» no change to assumption in step #1

5. Panel height (66”) — Object space requirements (43") = Spacing distance (23")
23"/ 4 spaces = 5.75". use 5.7".

6. No arrows, however the fraction is 1.5 times the height of the text (8” text =» 12" fraction height).
Treat fraction the same as arrow: E=B —%(C —A) =5.7 - %(12 - 8) = 3.7"
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7. Final vertical spacing summary:
Calculated Adjustments
1.5” border
5.7" space
8” text

5.7" space

24" route marker

3.7" space 3.8”

12” fraction

3.7" space 3.8”

1.5” border

sums to 65.8” (add 0.1" to fraction spacings) sums to 66”

Horizontal Size of Panel and Spacing
Once the vertical spacing is determined the horizontal spacing is based on the longest object.

Use approximately ¥ of the font size as horizontal spacing between inside of border and legend,
remember that panels are sized in 6” increments. Additionally, be sure to check panel size against U-
Post Spacing charts (Section 3.13) to verify desirable installation on a new or existing structure.

The ¥4 MILE is the longest object; Horizontal distance is based on % 8” (font size) space on both sides.
Y, = 15.8", one space 8", MILE = 26.6", 3.0"” in border and 12" in outside spaces = 65.4", use 66",
increase outer spaces by 0.3” each

Key Placement Issues
e Use the “shift 4” to create the % legend

e Fraction is coded with a font size of 12"
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4.13 Example #10, Freeway Overhead Sign
Purpose of Example:
o Freeway example

e Diagonal arrow

Given Conditions:

e Overhead mounted
e Freeway 60 mph

e 4lanes

e Ramp

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

Al = Letter height

A2 = Cardinal direction letter height

B = Vertical spacing from wording to wording, or from wording to inside border (Y2 A to ¥ A)

D = Horizontal spacing from inside border to legend (approximately ¥ A)

'13 A% Fixed \
I N EANC T "R
36
vl Stillwater
5‘ ¥
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SignCAD Methods:
1. Paneltool —
Sign type — guide
Panel color — green
Border color - white
2. Texttool —
Font — E modified

Size — 12 E modified for EAST, 16-12 E modified for Stillwater

Proper name — Upper-lower case
3. Arrow tool —

Angle — 60 degrees

Arrowhead — 17 (17-36 arrow)

Top align EAST — Right/click object align top

N o o &

Adjust vertical spacing —

Install components into panel one at a time with the arrow last

Right justify arrow and adjust right object spacing to 12

Right mouse click on object to be spaced — select object spacing (left click)

Aim is % letter height

8. Horizontal spacing — Left and right of Stillwater adjusted to approximately ¥ of letter height

,:'/": ) 3\ ‘:I" J';
 f ’?’1% 15% 56- 01\% .\‘\5'6 4\ t'.‘_’J P‘_’J 4
T HIMNESOTA] |5 G4 f . &
. ﬁ \_\ _:_.’.a ’\D‘Q‘ —
-~ © —*
e 3
4
H'? 7 ll N o
// f‘_. j ) o &
/ / —
D:?FE' fo‘\?-' 6"\ 0651 2;1 9 .-\d?—'l .\’\b" 7,99 £ / ‘_ 2
. - g _J". vy —% (]
! 1-’—\'.' | \-——al‘\\ l —l [ PN "."? ©
\ A
\ "\\ [ J b I | 41( g
\ /| T
NS AN ]
R, - __'- .I
278+ 36 k-12-5k 476 ko 257k 229 ko1g
134 2k 124 4 L 482
K 186 k.
OH 39-6%4(R), 12.0" Radius, 2.0" Border, White on Green,
“EAST" E Mod 125% spacing; "Stillwater” E Mod; Arrow 17 - 36.0" 60°;
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Typical Mistakes
e Arrow angle incorrect

e Cardinal not top justified on route marker

Final Sign Panel

Va
W HINNESOTA EA S T
36

Stillwater
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Example #10, Freeway Overhead Sign

Vertical Size of Panel and Line Spacing

Given:
2 rows of objects: Route marker and text control
Route marker (Table 4) = 36, based on freeway and overhead position
Font size (Table 4) = 16-12, based on freeway and overhead position
Cardinal Direction Font Size (Table 4) = 12
Arrow (Table 4) = 17-36, based on roadway and sign type

1. Assume border = 2"
From top to bottom:
2"-top border
36" route marker
16" legend
2"-bottom border

total of 56" of space needed for objects

2. Three spaces exist (2 objects) @ % of font size (16”) = 12"
3 (12) = 36" of space required

3. 56"+36"=92"

92" is not divisible by 6, round to closest, use 90” = valid panel side

4. According to border table for Guide Signs, a sign with a short side of 90” a border of 2" is used

=» no change to assumption in step #1

5. Panel height (90”) — Object space requirements (56”) = Spacing distance (34")
34" 3 spaces = 11.33", use 11.3".

6. Not applicable
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7. Final vertical spacing summary:
Calculated Adjustments

2" border

11.3" space

36" route marker

11.3" space 11.47
16" text

11.3" space

2” border

sums to 89.9” (add 0.1” to space between objects) sums to 90"

Horizontal Size of Panel and Spacing

Once the vertical spacing is determined the horizontal spacing is based on the longest object. The arrow
is spaced 12" from inside the right border. Use approximately ¥ of the font size as horizontal spacing,
remember that panels are sized in 6” increments.

Stillwater and the arrow are the longest objects; Horizontal distance is based on ¥ 16" (font size) space
on both sides. 2" (border) + 12” space + 124.4” (Stillwater) + 12" space + 22.9” (arrow) + 12" (fixed) + 2"
(border) = 187.3” => 186" used. 1.3” excess is removed from the spacing right and left of Stillwater =>
11.35"

Key Placement Issues
e Sequence of installing components: Arrow installed last
e Fixing arrow position to right side

e EAST is top justified
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4.14 Example #11, Freeway OH Exit Direction Sign w/ Exit Panel
Purpose of Example:
o Freeway design

e Exit only, split panel

Given Conditions:
e Overhead mounted

e Freeway

Example Task:

e Using the given conditions listed above and the sign components illustrated below, develop the guide
sign using SignCAD paying particular attention to component location, justification, and spacing.

Basic Manual Methods:

Formulas and equivalents for the following example:

Al = City/street name letter height

A2 = Cardinal direction letter height

A3 = EXIT ONLY letter height

B1 = Vertical spacing from legend to legend, or from legend to inside border (*2 A to % A)
B3 = Vertical spacing from legend to legend, or from legend to inside border (*2 A to % A)
D1 = Horizontal spacing from inside border to legend (approximately ¥ A)

E = Vertical spacing from arrow to inside border

%1 WE Ti Fixed L
1 pie g S 3/4A1\‘ l
51 |

i @f@m@@@m@@ e
i Drive R
L EXIT ONLY %
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SignCAD Methods:
NOTE: create the main panel and the exit panel, then join together
1. Paneltool —
Sign type — guide
Panel color — green and yellow (edit the text fill color to black after created)
Border color — white.
Custom — no border on bottom

Size — Enlarge to fit when in multipanel — check column width

2. Install arrow LAST in top panel. Right align arrow and object space 12" on right side. To vertically
center the arrow on the green panel the top B1 and bottom B1 must be equal.

3. Top align route marker

4. After joining panels select edit panel (either panel may be edited) —

Edit multipanel — check dimension as unit

240
71 i 629 i 1081
1.7 83.1 18— 823 i 469
493 g 45 12 —F 493 g 478 g 229 14—

f R A CEC Y-S \

ﬁﬁj WEST

% ¥ qekgnk wob et et e et

PF@MW@ CeRter

@ \QQ1‘ ,\Q‘bq’ ,\-1‘56

of @b g8t P et e e®

L EXIT ONLY y

' 894 ‘ 399 k—1p 492 694
120" Radius, 2.0" Border, White on Green;

"WEST' E Mod 125% spacing; "Prairie Center' E Mod; "Drive" E Mod,; Armow 17 - 350" 80°;
120" Radius, 2.0" Border, White on Yellow;
“EXIT ONLY" Black E Mod 125% spacing;

A1k 1154

38.5

33
108

138

38.5

30

kt0sk—12—kedegsk—1a—skossk—1s—kask a5 deqr54
45
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Typical Mistakes
e Cardinal direction not top justified

e Incorrect arrow and rotation

Final Sign Panel

r

Prairie Center ’
Drive

EXIT ONLY
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Example #11, Freeway Exit OH Direction Sign w/ Exit Panel

Vertical Size of Panel and Line Spacing
Given:
3 rows of objects: Route marker and text control
Route marker (Table 4) = 36, based on freeway and overhead position
Font size (Table 4) = 16-12, based on freeway and overhead position
Cardinal direction font size (Table 4) = 12 based on freeway and overhead position
EXIT ONLY (Table 4) = 12 based on freeway and overhead position

Arrow (Table 4) = 17-36, based on roadway, mounting and sign layout

Main Panel
1. Assume border = 2"
From top to bottom:
2" top border
36" route marker
16" legend
16" legend

total of 70" of space needed for objects

2. Four spaces exist (3 objects) @ ¥z to ¥ of font size (16”). Use 10"
4(10) = 40"

3. 70" +40"=110"

110" is not divisible by 6, round to closest, use 108"

4. According to border table for Guide Signs, a sign with a short side of 108" a border of 2" is used

=>» no change to assumption in step #1

5. Panel height (108") — object space requirements (70") = spacing distance (38")
38"/4 spaces = 9.5"

6. Not applicable
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7. Final vertical spacing summary:
Calculated Adjustments
2" border
9.5" space

36" route marker
9.5" space

16" text

9.5" space

16" text

9.5" space

2" border

sums to 108" (no adjustments required)

Horizontal Size of Panel and Spacing
Once the vertical spacing is determined the horizontal spacing is based on the longest object.

Prairie Center and the arrow are the longest objects; Horizontal distance is based on % 16” (font size)
space on both sides. 2” (border) + 12" space + 181.4” (Prairie Center) + 12" space + 22.9” (arrow) + 12"
(fixed) + 2” (border) = 244.3", 246" used. 1.7” additional is added to the left and right of Prairie Center.

Exit Panel
1 row of objects: Text
Font size = 12, based on freeway and overhead
1. Border is 2" based on previous green panel calculations
From top to bottom:
12" text
2” border

Total of 14" of space needed for objects

2. Two spaces exist (1 object) @ %2 to % of font size (127). Use 8"
2(8) = 16" of space required

14" + 16" = 30", divisible by 6”.
Border matches attached panel, no changes
Panel height (30") — Object space requirements (14") = Spacing distance (16")
16"/2 = 8” per vertical space
6. Not Applicable

7. Final vertical spacing summary:
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Calculated Adjustments

8" space
12" text

8" space
2" border

sums to 30" (no adjustments)

Horizontal Size of Panel and Spacing

Matches attached panel
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Appendix A - Font Spacing Charts
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LETTER & NUMERAL WIDTHS and

SPACE between letters and numerals

To determine the proper SPACE between letters or numerals obtain the code number from
table 1 or 2 and enter table 6 for that code number to the desired letter or numeral height.

TABLE 1 TABLE 4
LETTER TO LETTER CODE NUMBER WIDTH OF LETTER
Following Letter in inches
BDEF CGO Letter Height
Preceding HIKLM asXx AJT
Letter NPRU z VWY 8 10.67 13.33 16 20
A 2 2 4 A 8.00 10.67 13.33 16.00 20.00
B 1 2 2 B 6.38 8.50 10.62 12.75 15.94
Cc 2 2 3 Cc 6.38 8.50 10.62 12.75 15.94
D 1 2 2 D 6.38 8.50 10.62 12.75 15.94
E 2 2 3 E 5.94 7.92 9.90 11.88 14.85
F 2 2 3 F 5.94 7.92 9.90 11.88 14.85
G 1 2 2 G 6.38 8.50 10.62 12.75 15.94
H 1 1 2 H 6.38 8.50 10.62 12.75 15.94
| 1 1 2 | 1.60 2.13 2.67 3.20 4.00
J 1 1 2 J 6.06 8.09 10.10 12.13 15.16
K 2 2 3 K 6.50 8.67 10.83 13.00 16.25
L 2 2 4 L 5.94 7.92 9.90 11.88 14.85
M 1 1 2 M 7.38 9.84 12.29 14.75 18.44
N 1 1 2 N 6.38 8.50 10.62 12.75 15.94
(¢} 1 2 2 0 6.69 8.92 11.15 13.38 16.73
P 1 2 2 P 6.38 8.50 10.62 12.75 15.94
Q 1 2 2 Q 6.69 8.92 11.15 13.38 16.73
R 1 2 2 R 6.38 8.50 10.62 12.75 15.94
S 1 2 2 S 6.38 8.50 10.62 12.75 15.94
T 2 2 4 T 5.94 7.92 9.90 11.88 14.85
V) 1 1 2 V] 6.38 8.50 10.62 12.75 15.94
\'% 2 2 4 \' 7.32 9.76 12.19 14.63 18.29
w 2 2 4 w 8.44 11.26 14.06 16.88 21.10
X 2 2 3 X 6.94 9.26 11.56 13.88 17.35
Y 2 2 4 Y 8.00 10.67 13.33 16.00 20.00
z 2 2 3 z 6.38 8.50 10.62 12.75 15.94
TABLE 2 TABLE 5
NUMERAL TO NUMERAL CODE NUMBER WIDTH OF NUMERAL
Following Numeral . in inches
Preceding 236 Numeral Height
Letter 15 890 47 8 10.67 13.33 16 20
1 1 1 2 1 2.38 3.17 3.96 4.75 5.94
2 1 2 2 2 6.38 8.50 10.62 12.75 15.94
3 1 2 2 3 6.38 8.50 10.62 12.75 15.94
4 2 2 4 4 7.38 9.84 12.29 14.75 18.44
5 1 2 2 5 6.38 8.50 10.62 12.75 15.94
6 1 2 2 6 6.38 8.50 10.62 12.75 15.94
7 2 2 4 7 6.38 8.50 10.62 12.75 15.94
8 1 2 2 8 6.38 8.50 10.62 12.75 15.94
9 1 2 2 9 6.38 8.50 10.62 12.75 15.94
0 1 2 2 (] 6.63 8.84 11.04 13.25 16.56
TABLE 3 TABLE 6
WIDTH OF STROKE SPACE in inches measured horizontally from the extreme right edge of the preceding
letter (or numeral) to the extreme left edge of the following letter {or numeral).
\ LetttIarHor_ X St_rol:e \:IV|dth CODE
umeral Height | in Inches NUMBER 8 10.67 13.33 16 20
8 1.60
10.67 2.13 1 2.05 2.74 3.42 4.10 5.13
13.33 2.67
16 3.20 2 1.65 2.20 2.75 3.30 4.13
20 4.00 3 1.10 1.47 1.83 2.20 2.75
4 .bb .74 .92 1.10 1.38
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LETTER WIDTHS FOR LOWER CASE

E MODIFIED SERIES

LOWER CASE E MODIFIED
WIDTH OF LETTER

in inches
Letter Height

8-6 10.67-8 13.33-10 16-12 20-15
a 5.15 6.87 8.58 10.30 12.88
b 5.20 6.94 8.66 10.40 13.00
c 5.15 6.87 8.58 10.30 12.88
d 5.20 6.94 8.66 10.40 13.00
e 5.20 6.94 8.66 10.40 13.00
f 3.31 4.42 5.52 6.62 8.28
g 5.20 6.94 8.66 10.40 13.00
h 5.20 6.94 8.66 10.40 13.00
i 1.52 2.03 2.53 3.04 3.80
j 2.87 3.83 4.78 5.74 7.17
k 5.15 6.87 8.58 10.30 12.88
| 1.52 2.03 2.63 3.04 3.80
m 8.59 11.46 14.31 17.18 21.48
n 5.20 6.94 8.66 10.40 13.00
o 5.35 7.13 8.91 10.70 13.37
P 5.20 6.94 8.66 10.40 13.00
q 5.20 6.94 8.66 10.40 13.00
r 3.95 5.27 6.58 7.90 9.88
s 5.15 6.87 8.58 10.30 12.88
t 4.07 5.43 6.78 8.14 10.17
u 5.20 6.94 8.66 10.40 13.00
v 6.04 8.06 10.07 12.09 15.11
w 8.00 10.67 13.33 16.00 20.00
X 6.29 8.39 10.48 12.58 15.72
y 6.55 8.74 10.92 13.11 16.38
z 5.34 7.13 8.90 10.69 13.36

January 2004 Page A-3 Font Spacing Charts



Mn/DOT Traffic Guide Sign Design Manual

06°C|CECVL 'LIOLC 9L °C|C9'L|LSC|LO'CILG LILSC|LO'C|LG"'L|L9 LI VE'L|LOL|LOC60°'C|LS L|6B8ELL'E|EE'C|08°C ¥C'C/89'L X
08'¢C|vCc'cl89°'L|L9Cc60C|LS'L|LV'C|e6’'L st L|LY'CE€EB'L|GP'L|LGL|9C'L| S6° |LG'C|LO'C|LG'L|VL EBB'C | P C|LLT LL'C E9'L M
0L'C|9L'¢[c9'L|LSC|lOoC|LS'L|LEC|S8'L6E L|ILEC|G8 L IBE L|CY L IVL'L| 98 |LP'C€6°L|SP L|VL E66°C|PCC|LO9C 60C LS L AA
OL’E(81°¢98°L|06°C|CEC YL L|IOL C|9L'C|C9° LIOLC9L'C|C9°L|L8 LIOG'LIEL"L|08CPC'C|89°LI6L ¥ GE'E|LGC|00°E OF'Cl08 L 7]
LL'C |69 LILC L|L8 LIOS LIEL L[L9°L|PE LILOLILI9 L PE LLO'L| P8 | L9 | 0G" (L8 L|IOS'LIEL L|IOLEBY'C|98°L|967L|LS"L|8L L 4
0C'€|9G°¢|26°L|00°E|0¥'C|08°L|08°C|¥¢'C|89'L|08°C|PC'C189°L|967°L LS L 8L L|06°C|cEC|PL L|6L P SE'E(LGC|0OL'E|8Y'C 98 L 90
00°E |[0V'2|08°L|08°C|PC'C|89'L|L9°C|60°'C|LS'L|LI9C60'C|LS'L|LL LIV L|LO"L|OL'C9L°C|29°'L|60 Y |L2'e|Gb'C|06°C cE'C VL L sdoyiq
BlL'v|see|Ls'z|66°E6L El6E C|VLE|66°C| V2 C|VL E|66'C V2 2|06°C|ZE 2|VL L|68'E LL'E|EC Z|LL G860V |L0O'E|60' Y| L2 € s¥'g| nbuwiliype
LEV |0G°EE9°C|6LV|GE'E|LG'C|66'E|B6L'E|6E'C|B6'EBL'E|6E'C|06°C|CE'C VL L|60 Y LC'ESV'C[L6'7 86 66°C|BL ¥ GE'E LS'C Z
0L'C|9L'C[Cco’'L|L8°LI0G"LIEL L|LSG"L|9C'L| G6" |LS'L|9C'L|G6" |CV L iVL'L| 98" |LL'C69'L|LC L|SEEBI'C|LO'C|LO°L | ¥E'LILO'L A
0C'€(9G'¢(C6°L|00°E0P'C|08'L|08°C|7C’'C89°L|08C|¥Cc'C189°L|967L|LS'L|ISL L|LGC/LO'C|LS L|VL E66°'C|PC'C|LETC S8'LI6E L N
06°C|CECPL LIOLCOL°C|CO9'L|LGC|LO'C LG LILGC|LO'C (LG L|L8 L IOG'LIEL'L|LECG8'L|6E'LI66°EBL'E|B6E'C|LGC LOCILG L 1
0C'€(9G°¢(¢6°L|00 €0 C|08°L|08°C|7¢ ¢ 89 L|08C|¥7¢'C 189 L|CLCOL L|IBC L|I06°CCEC| VL L|LC YV Cch'E|LGC|OL'E 8F¢C98 L S
OL'E|81Y'¢(98°L|06°C|CEC YL L|OLZ|9L°C|C9° L|OLC9L'C 129" L|L9°L|YE'LILO'L|OOE OV C|08°LIVL EBB'C | C|0C'E 9G'C|C6'L d
06°¢C \2SC L L|19°C60°C|LS L|LV'C|€6'L ISP L|Ly'C|€6° L |GP L|LS" L |9C'L 66" |LG'C|LOC| LS L|66°E6L'E(6E°C|0L'C|9L'C 2oL ™
LGV |99°E|GL'C|6LV\SE'E|LG'C|66°E|6L'E|6E'C|66°E|6L'E|B6EC|GY E|9L'C|LOC|LC V|CV'E|EQ'C|LL V|28°'E|L8°C|LV' ¥ 8G'E 69'C nr
L9V \VL'EL8C|LY V|8G°E|69°'C|LC V| CV'E|LS'C|LC V|CV'E|LS'C| VG E|€8'CCL'C|LE YOS EEIC LY S EC YV |GC'E|LG Y 99'E GL'C NWIH
LG'C|L0°C|LG"L|96°L (LS L 8L L[L8 L|OS'LIEL L|L8 LIOG 'L IEL L[LO"LIPE LILOLILLC|69'L|LC L|SEEB9'C|LO'C|LO°L|PE LI LO'L E|
YG'€|€£8°'CCL'C|SEE(89'C|LO'C(OL'E|8Y'C98° L|OL'E|8Y'CT 98" L|LCC|LL LIEE L|SEE|8I'C|LO'C|LY 17/8G'€|69'C|ST'€ 9L°C|LO'C 400d
Y9°€|1L6°C/8L'C|SEE89°C|LOC(OL'E 8V’ C98° L|OL'E|8F'CT 98" L|LET|G8 LI6E LIOTE|9G°C|C6 L|LE |0G'E €9'C|VS € €8'C/CL' T 3o
68°E | LL'EEEC|06°C|CEC|PL L|06'C|CEC\VL LISY'EQLC|LOC|LGC|LO'C|LS LIPS € €EBCICLC(LL Y CB T |LB8C|SL € 00°E GC'C d
0C'€|9G°¢(C6°L|LSCILOC|LSG'L|LLC|69°'L|LZ L|ILGC|LO'C|LG L|967L|LG'L|8BL L|06°CCEC|VL LIVS EEB'C|CL'C|OL'E 8F'C/98 L XMV
.mm._m_ .Bm.o_ 98 .mm._mp .N%o_ o8 .wm._m_ .N%oF o8 .mm.w_ .Bw.S o8 .mm._ﬁ .N%.S o8 .mm._r .Bw.o_ o8 .mm__ﬁ .ﬁ%e o8 .mm.w_ .Bw.o_ 98 O7m___mm_._m_._”.um_m_._m d
z X AN 1s [ M} niduwpjiyq bobapoe
4311371 ONIMOTIOA *19119] BUIMOJ|0} BY] JO 9BPa 1)9] SWSIIXS U] 0]
oL-€£°€l ‘8-/9'0l ‘0-8 1a119] Buipaoaud syl jo abps bl swonxs

ONIOVdS 3ISVOI HIMOT d3I4IdON 3 S3IH3S

8yl wol} painseaw aosuelsip ayl si buioeds yoe3g

Font Spacing Charts

Page A-4

January 2004



Mn/DOT Traffic Guide Sign Design Manual

G€Yv | 8V'E | SOV | ¥C'E | LL'E | CO'E | LL'E | CO'E LG'C | LO'C | ¢6'€E | YL'E | €8S | L9V | OC'V | 9FE'E X
ocv | 9E'€ | ¢6°'E | YL'E | C9'E | 0B'C | C9'E | 06'C | 9€°C | 68l | LL'E | TO'E L9°6 | 6¥'v | LO'V | 9C'E M
S0y | ¥¢°€ | LL'E | CO'E | LV'E | 8L'C | LYV'E | 8L'C | PL'C | LL'L | C9'E | 06°C L9°G | 6y | ¢6'€ | VL'E An
a9y | ¢L'€E | e€v | 8v'E | GOV | ¥C'€E | GOV | ¥T'E 8¢ | G¢°C¢ | OC'Y | 9€'€ | 8C'9 | €0°'G | 09"V | 09'E z]
LL'E | ¥§'C L8'¢C | ST'C Ls'¢ | LO'C Lg'¢ | LO'C | 9T°L L0"L L8'¢c | §¢°¢ | S99V | ¢L°€ | ¥6'C | 9E'C 1
08Y | ¥8'€ | 06'y | 09'E | OC'V | 9€'€E | OC'V | 9€'€E | ¥6°C | 9€'C | €'V | 8V'E | 8C'Q9 | €0'G | 99V | ¢L'E 82
oSy | 09'€ | O¢c'vy | 9€°'E | C6'E | YL'€ | ¢6'€ | VL'E | 99°C | €L'C | GOV | V'€ | €179 L6y | €'V | 8V'E sdoy}q
8C'9 | €0'G | 86'G | 6LV L9'G | ev'v L9°G | eb'v | G€v | 8b'E | €8'G | L9V | L9L | YL'O | €L'9 | L6V nbuwfiype
969 | G¢'G | 8¢9 | €0'G | B6'S | 6LV | 86'GS | 6LV | S€'V | 8V'E | €EL'D | L6V | OV L | L6°G | 8C'9 | EO'S y4
S0V | vC'E L8'C | SC°C | 98°C | 68°'L | 9€'C | 68'L | YL'C | LLL | LL'E | PSC | €0°'S | TOV Ls'¢ | L0'C A
08t | ¥8'€ | 06V | O9'E | OC'V | 9€°'€ | OC'V | 9€'€E | ¥6°C | 9€'C | LL'E | TO'E L9°§ | ¥V | LV'E | 8L'C A
G€Yv | 8V'E | 90V | ¥C'E | LL'E | CO'E | LL'E | TO'E L8'C | §¢'C¢ | LV'E | 8L'C | 86'S | 6LV | LL'E | CO'E 1
08t | ¥8'€E | 06V | 09'E | OC'V | 9€'€ | OC'Y | 9€'E | 6L'E | GG'C | G€'V | 8V'E L¥'9 | €L°G | S9'v | ¢L'E S
99y | ¢L'E | s€v | 8¥'E | GOV | ¥C'E | SOV | VC'E Lg'¢ | LO°C | 09V | 09°E 19°5 | 6¥'v | 08V | ¥8°E d
G€'Yv | 8V'E | ¢6'E | VL'E | C9E | O6'C | ¢€9't | 06'C | 9€'C | 68'L | LL'E | CO'E | 86'S | 64V | SOV | vC'¢E b
98°9 6¥'S | 829 | €0°'G | 86'G | 6LV | 86°G | 6LV | 8L'GS | VL'V | LVY'O | €EL'G | 9L'L | €L°G LL'9 | LE'S nr
LO*L L9°S LL'9 | LE'S L¥'9 | €L°G L¥'9 | €L1'G Le's | G | 96’9 | GZ'G | CL'8 | 0G99 | 989 | 6¥'S NINIH
LL'E | CO'E | ¥6'C | 9€°C L8'¢ | S¢'¢C L8'¢ | G¢'¢ LG'c | LO'C | LL'E | ¥G'C | €0'S | 2OV LG'C | LO'¢C |
Le’'S | GV | €0'S | CO'V | SOV | ¢L'C | SOV | ¢L'E | CE€E | 99'C | €0'S | COV | LL9 | LE'S | 8L'S | VIV 400d
9v'S | LE'V | €EO'S | CO'V | 99V | ¢L'E | G99V | ¢L'E | LV'E | 8L'C | 08V | ¥8'E | 9G'9 | GC'G Le'S | G¢'v D3d
€8 | L9V | G€'V | 8V'E | G€V | 8V'€ | 8L'G | VIV | LL'E | CO'E | LES | GCV | 9L°L | €L°G | €9'G | OS'V 4d
08t | ¥8'€ | LL'€E | ¢O'E | LL'E | ¥§'C | LL'E | ¢O'E | V6'C | 9€'C | G€'V | 8V'E Le'S | G¢v | S9'v | ¢L'E XMV
GL-0Z | ¢l-9L | G1-0C | Tl-9L | S1-0C | TL-OL | G1-0C | ¢l-9L | G1L-0Z | 2L-9L | G1-0C | Cl-9L | SL-0¢ | T1-9L | SL-0C | zL-9l |SENNE B
AN 1s M} niduwpiyq bobspoe ONIG3o3ud
¥31137 ONIMOTIOAS 191319] Buimojjo} 8y} jo abpe 19| swsilxse ayj 0}
GL-0Z ‘Z1-91L Ja19| Buipadsaid syl o abpe bl awallxe

ONIDVdS 3SVO HIMOT ddI4IdON 3 S3IH3S

8yl wouy painseaw aduelsip 8y} si buioeds yoeg

Font Spacing Charts

Page A-5

January 2004



Mn/DOT Traffic Guide Sign Design Manual

Appendix B - Glossary of Sign Terms

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

Conventional Highway - A two-lane, two-way section of highway.

Demountable Legend - Non-adhesive backed character affixed to the sign face material by fasteners,
usually pop-rivets.

Legend - The message on the face of a sign panel. It includes all alpha-numeric text, arrows, route
markers, and special symbols. Legends are made of retroreflective materials except where opaque black
paints are prescribed for text on certain signs.

Legend - Direct Applied - Adhesive-backed pressure sensitive characters.

Logo - A single or multicolored symbolic design unique to a product, a business or a service facility; a
national, regional or local commercially recognized pictorial reference to a specific product, service or
business used as a means of identification of a company's products, services or business.

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

Primary Guide Signs (Freeways only) - These 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.

Sheeting - Encapsulated Lens Retroreflective - A material utilizing retroreflective spherical lens elements
adhered to a synthetic resin and covered by a smooth plastic surface (commonly referred to as "High
Intensity").

Sheeting - Enclosed Lens Retroreflective - A material utilizing retroreflective spherical lens elements
embedded within a smooth plastic film (commonly referred to as "Engineering Grade"). Mn/DOT no
longer uses this material.

Sheeting - Pressure Sensitive - Reflective or non- reflective sheeting which has an adhesive backing that
permits application of the sheeting to the substrate by pressure, and requires no heat, solvent, or other
preparation for adhesion to smooth, clean surfaces.

Sheeting - Wide Angle Prismatic Retroreflective for Visual Impact Performance (VIP) - A material utilizing
prismatic lenses formed in a transparent, synthetic resin, sealed and backed with a pressure sensitive
adhesive and blue poly liner. This sheeting material has optimum performance over a broad range of
observation angles.

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 - Reflectorized or non-reflectorized sheeting material applied to the sign substrate.

Supplemental Guide Signs - Guide signs which further orient the driver to geographical identification and
secondary destinations. Destinations include cities, motorist services, and state parks.
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