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Introduction

lowa Traffic Control Devices and Pavement  All references to th&IUTCD in this manual
Markings: A Manual for Cities and Countibas apply to the millennium edition. The reader
been developed to provide state and local transshould be aware that many millennium revisions
portation agencies with suggestions and ex-  are allowed phase-in periods by the Federal
amples related to traffic control devices and  Highway Administration (FHWA), ranging from
pavement markings. Both rural and urban two to ten years. These extended compliance

applications are included. periods should be considered when making
decisions regarding traffic control devices and

The primary source of information for this pavement markings. A new addition to the

document is th&lanual on Uniform Traffic MUTCD, Part 5, “Traffic Control Devices for

Control DevicefMUTCD), but many additional Low-Volume Roads,” also contains valuable

references have also been used. A complete recommendations for signing and marking low-

listing of these is included in the appendix to thigolume roads.

manual, and the reader is invited to consult these

references for more in-depth information. This manual is presented in an easy to use three-
ring format. Topics included in the complete

The contents of this manual are not intended toguide manual may not apply to all jurisdictions

represent standard practice or to imply legal and can easily be removed or modified as de-

requirements for installation in any particular  sired. Desired millenniuUTCD sections

manner. This document should be used as a may be added for quick reference using the

supplement to thMMUTCD, not as a substitute  divider at the end of this document. Contents

for any requirements contained therein. Engi- may also be available on CD-ROM in the future.

neering judgement should be applied to all

decisions regarding traffic control devices and

pavement markings.

The MUTCD can be found at http://mutcd.fhwa.dot.gov/.

introduction Al.1
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Operating Statement

Research and experience have demonstrated tAs@uggested operating policy for transportation

increasing themountof traffic control does not agencies would state: “Decisions regarding

necessarily increase drivers’ compliance with establishment of traffic control in specific situa-

those controls. Rather, drivers tend to comply tions will be based on the precepts of kenual

most often (and thereby increase traffic safety) on Uniform Traffic Control Deviceand engi-

with traffic control efforts that areonsistenand neering studies considering factors such as

reasonable traffic speed, volumes, sight restrictions, and
crash history.”

Transportation agencies are advised, therefore, to

adopt a policy that establishes a systematic, The source for this suggested operating policy is

systemwide approach to traffic control, based oe videoTraffic Control—\What Workavailable

the advice of qualified engineers. (Documentindgrom the Minnesota Local Road Research Board

the agency’s compliance with such a policy is and the Minnesota Department of Transporta-

also valuable, particularly with legal liability ~ tion.

issues.)
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Quick Reference

Minimum suggested channelizing device and sign spacing in work zones

Traffic Speed

Taper Length

Device Spacing

Sign Spacing

(mph) Eacn 12 Ft Lane? Taper Tangent Advance of Taper &
Between Signs
25 125 25 50 100
30 180 30 60 150
35 245 35 70 250
40 320 40 80 350
45 540 45 90 400
50 600 50 100 450
55 (non-freeway) 660 55 110 500

'Does not apply to flagger tapers.

A guide for advance warning sign placement distances

Posted Speed

Condition A

General Warning Signs

(MPH) (High Judgement Condition B Condition C (Deceleration to
Needed) (Stop) Advisory Speed)

o 10 20 30 40 50
20 175 - - - - - -
25 250 - 100 - - - -
30 325 100 150 100 - - -
35 400 150 200 175 - - -
40 475 225 275 250 175 - -
45 550 300 350 300 250 - -
50 625 375 425 400 325 225 -
55 700 450 500 475 400 300 -
60 775 550 575 550 500 400 300
65 850 650 650 625 575 500 375

Please refer to Section 2C.05 of the MUTCD and Warning Sign Placement (C18) in this manual

for more information.

Speed conversions between mph' and kph?

mph to kph
mph 20 25 40
kph 32 40 64
kph to mph
kph 30 35 60
mph 19 22 37

50
80

80
50

55
89

90
56

60
97

100
62

65

105

110

68

70
113

120
75

!mph = miles per hour.

2kph = kilometers per hour.
1 mph = 1.466 fps (feet per second); 1 fps = 0.6818 mph.
1 mph = 0.6215 kph; 1 kph = 1.609 mph.

quick reference B1.1
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Sign sheeting material

Uniform utility color code

Engineering Grade Minimal retroreflectivity
and life

Medium retroreflectivity
and life

Maximum retroreflectivity
and life; also available in
fluorescent colors

High Intensity

Diamond Grade

Phone numbers and websites

American Traffic Safety Services
Association (ATSSA) www.atssa.com

CTRE 1-515-294-8103

www.ctre.iastate.edu
FHWA www.fhwa.dot.gov
lowa DOT www.dot.state.ia.us

lowa DOT Weather
www.weatherview.dot.state.ia.us
International Municipal Signal
Association (IMSA) www.imsasafety.org
lowa One Call 1-800-292-8989
lowa State Patrol 1-800-525-5555
Institute of Transportation Engineers
(ITE) www.ite.org
MUTCD mutcd.fhwa.dot.gov
State Traffic Engineer 1-515-239-1513

Red Electric power lines, cables, or
conduits

Yellow Gas or gaseous materials;
oil or petroleum materials;
steam

Orange Alarm lines, cables or conduits;
communication lines, cables,
or conduits

Blue Irrigation lines; slurry lines;
water lines

Green Drain lines; sewers

Standard colors for pavement markings

Yellow Separates opposing traffic in an
adjacent lane or to mark a left-hand
edge line on multilane roadways

White Used to separate traffic on multilane
roadways moving in the same direc-
tion, for turning lanes, right-hand
edge markings, and most symbols

Blue Disabled parking areas

Red Restricted use

Miscellaneous measure

Background sign color code

Engineer s Chain 100 ft.
Surveyor s Chain 66 ft.
Rod 16.5 ft.
Link 7.92 in.

Black Regulatory

White Regulatory

Yellow General warning

Red Stop or prohibition

Blue Motorist services, guidance,
and evacuation route

Green Movements permitted,
direction guidance

Brown Recreational and cultural
interest guidance

Orange Temporary traffic control

Fluorescent
Yellow-Green Schools, pedestrians, and

bicycles

quick reference B1.2
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Length unit conversions?

Inches Feet Yard Rod Mile Millimeter Centimeter Meter Kilometer
Inches - 0.0833 0.0277 0.00505 1.578x10° 25.4 2.54 0.0254 2.54x10°
Feet 12 - 0.3333 0.0606 1.893x10* 304.8 30.48 0.3048 3.048 x 10*
Yard 36 3 - 0.1818 5.682x10* 914.44 91.44 0.9144 9.144 x 10*
Rod 198 16.5 55 - 0.00312 5029.2 502.92 5.0292 0.00502
Mile 63,360 5,280 1760 320 - 1.609x10® 1.609x10° 1609.34 1.60934
Millimeter 0.03937 0.00328 0.00109 1.987x10* 6.214x107 - 0.1 0.001 1.0x10°®
Centimeter 0.3937 0.0328 0.01093 0.00198 6.214x10° 10 - 0.01 1.0x10°®
Meter 39.37 3.28 1.0936 0.19883 6.214x10* 1,000 100 - 0.001
Kilometer 3.937x10* 3,280.84 1,093.61198.84 0.62137 1.0X108 1.0X10° 1,000 -

1For conversions from the vertical dimensions, multiply. From the horizontal dimensions, divide.

Important publications

Cones

Manual on Uniform Traffic Control Devices.
FHWA standard publication on signing,
pavement markings, traffic signals, roadway
construction zones, rail crossings, etc.

A Policy on Geometric Design of Highways.
American Association of State Highway and
Transportation Officials (AASHTO) publica-
tion on roadway design; commonly known as
the green book

Roadside Design Guide.

AASHTO manual of roadside design; design
slopes, clear zones, barriers and sign sup-
port standards

Traffic Engineering Handbook.

ITE handbook on traffic engineering; informa-
tion on traffic studies, traffic signals, roadway
lighting, signing, pavement markings, road-
way geometrics, etc.

Manual of Transportation Engineering Studies.
ITE in-depth manual on traffic studies,
analyzing accidents, street parking, traffic
flow, etc.

Cones are available in many sizes from 12 to
36 inches in height. Roadways with speeds
greater than 40 mph should only use cones 28
inches or taller. Cones are sold in different
weights and should be heavy enough to with-
stand local winds and the drafts created by
semi-trucks. Cones should also include
reflectorized bands for night visibility. Refer to
Section 6F.55 of the MUTCD for more informa-
tion.

quick reference B1.3
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Waming Light

(Optional on all baricade types)

3 s
8"t0 12" T

3
12" 2 min.

“'min.

Type | Baricade

g1 2{ L L4 4 |

Reflective cone sleeve . e .
(sunset o sunrise only) gto12l | & £ £ 4 min.
2" min.

Type Il Barricade
28" min.
for high-speed Note: Baricades shall have a miminum of 270
situations. ; ) ) )
square inches of retroreflective area facing traffic
when used on freeways, expressways, and other
high-speed highways.

sl &L &£ & & & & 4—4
Traffic Cone _ 20" .
v [P Z T T T FFAY|s
ot 201 | E
Supplemental directional , — -
or waming signs may be g0l & & & & & & 4 ©
mounted on cones and [ _ »|
other devices subjic'r to I 4" min. I
agency approval. Type Il Baricade
Typical barricades (temporary use)
A
A warning lights
IQ[Iophoncﬂ)
28" min. A A
12"
Epoxied " I A
in place 36 R
A &
Yy \4 \
a Fixed Tube Direction indicator barricade
Post Tube Barricade characteristics
* These supplemental signs have not Type ! . i
been given a Uniform Sign Code Width of Rail 8" min. 8 min. 8" min.
number. 12"max.  12"max. 12" max.
Channelizing devices (temporary use) Length of Rall 2 min 2 min. 4 max.
Width of Stripes? 6" 6" 6"
Number of
Reflectorized
Rail Faces 2 4 3

1 For rails less than 3 feet long, 4-inch wide stripes may be
used.
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Signs

As defined by Section 1A.01 of théUTCD, Sign Types

“the purpose of traffic control devices, as well aSigns can be divided into three basic types, as
principles for their use, is to promote highway defined by theVlUTCD:

safety and efficiency by providing for the orderly Regulatory-advise road users of laws,
movement of all road users on streets and high- regulations, or legal requirements.

ways throughout the nation...Traffic control Regulatory signs require official action to be
devices notify road users of regulations and enforceable.

provide warning and guidance needed for the ¢ Warning-alert drivers of conditions that
safe, uniform, and efficient operation of all could be hazardous on or adjacent to the
elements of the traffic stream.” roadway.

» Guide—provide directional and navigational
information. An important element of the

Signs are a principal means for regulating, guidance system is street name signs. These
warning, and guiding traffic. However, to be signs may not always receive sufficient
effective, signing must meet thegkJTCD consideration and are further discussed in the
requirements: article “Guide Signs” (C7) in this manual.

* fulfill a need

e command attention of drivers Two additional groups can be added to these

» convey a clear and simple meaning major types:

» command respect of road users * Motorist Information-provide drivers with

» provide adequate time for proper response information about services, businesses,
attractions, and facilities near the roadway.
* Emergency Managementontrol, direct, and
To meet these requirements, due consideration guide traffic in response to an emergency.
must be given to the following elements with

regard to signs Visibility

» Design-color, shape, size, lettering, To meet basitMUTCD requirements and pro-
retroreflectivity, and legibility vide maximum effectiveness for road users,

» Placementsign location in relation to information presented on signs, whether legend
motorists and the subject to which the or symbols, must be legible and understandable.
message applies Traffic speed, weather and light conditions, sight

» Operation-consistent service by the sign in distance, and driver age directly affect the
meeting traffic needs legibility and clarity of a sign message. To

* Maintenance-adequate attention to assure thaddress these factors, sign design must consider
sign remains visible and functional overall sign dimensions, lettering size, color,

» Uniformity—consistent appearance and contrast, and retroreflectivity. For effective use,
application to achieve consistent driver signs must be positioned relative to the driver’s
perception and response. cone of vision and located in a position that

allows adequate response time.

These topics will be discussed throughout this Sections 2B.03, 2C.04, and 5A.03 of the
manual to demonstrate the importance of undeMUTCD provide minimum dimensions for
standing and applyinglUTCD concepts and regulatory and warning signs, but some flexibil-
requirements to achieve maximum benefits for ity is allowed with guide signs in consideration
users of our public transportation system. of message variability. The Federal Highway

signs C1.1
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Administration’sStandard Highway Signs Sign Sheeting
provides basic design guidelines and require- Irregular locations for sign installations, such as
ments for most signs used on public roadways.left-hand placements, overhead, and high or
For uniformity and effectiveness, it is importantextended lateral mountings, may result in less
to follow the precepts in these reference docu- projected light reaching the sign face during
ments. Please refer to Part 2, “Signs,” and Parhight conditions. For example, a right-hand
5, “Traffic Control Devices for Low-Volume mounted sign may receive about 100% of pro-
Roads,” in the th&/UTCD for recommendations jected light from vehicle headlights, while a
on sign size. similar sign on the left side of the roadway may
receive only about 25% of light from the same
Consider these recommendations, from Sectiosource. This discrepancy occurs because vehicle
2A.14 of theMUTCD, when determining the headlights are usually pointed downward and to
size and layout of all signs: the right.
» use one inch of letter or symbol height for
each 40 feet of anticipated daytime viewing Signs mounted in these nonstandard locations,
distance and 30 feet for nighttime viewing such as No Passing pennants and some rural
» the space above and below the message street name signs, may need a higher perfor-
should equal one-half of the message heightmance sheeting for adequate visibility at night.
* use this same minimum spacing between lines

of the message Sheeting material is available in both standard
» allow adequate spacing from the ends of  and fluorescent colors. Fluorescent colors
message lines to sign borders improve visibility during certain daylight hours.

 if these recommendations cannot be met wit®ign colors with different meanings have been
common sign dimensions, use a larger sign, adopted to promote consistent understanding by
regardless of type drivers. The following table, from Section
1A.12 of theMUTCD, lists available sign colors
These recommendations will have more positivand the purpose of each.
effects on visibility at night than during daylight

viewing, particularly with high-performance sign Sign color and purpose

sheeting. If adequate sign dimensions and/or

lettering size and spacing are not used in sign Yellow General warning

design, legibility at night will be adversely Red Stop or prohibition

affected. Blue Motorist services guidance and
evacuation route

These design factors can be as importantas  Green Indicated movements permitted,

sheeting type and retroreflectivity in providing direction guidance

readable sign messages during reduced light Brown Recreational and cultural interest

conditions. The introduction of fluorescent guidance

colors in recent years has enhanced the perfororange Temporary traffic control

mance of signing in the twilight hours and Black Regulation

heavily overcast conditions. Fluorescent colorsynite Regulation

are more effective than standard colors in these-|yorescent

lighting conditions. Yellow-Green School zones, pedestrian, and
bicycles

The effectiveness of sign visibility can be veri- Purple Unassigned

fied through periodic inspections, both day and Light Blue  Unassigned

night. These activities are discussed elsewherggral Unassigned

in this manual.

signs C1.2
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Several types of sign sheeting are available, Cost, performance, and service life vary with

including: each of these sheeting types. For instance, Type

1. ASTM Type-+medium retroreflective [l sheeting is about four times brighter and costs
sheeting, also know as “engineering grade”; about three times as much as Type |, with a
featuring enclosed lens glass bead sheeting service life of up to twenty years, compared to

2. ASTM Type H-medium-high intensity an estimated seven years with Type |. By con-
retroreflective sheeting, know as “super trast, Type VIl sheeting can cost up to four times
engineering grade”; also featuring enclosed that of Type I, but provide from six to fourteen
lens glass beads times the brightness. Service life for Type VI

3. ASTM Type IHl-high intensity, retroreflective may be up to twenty years. These factors must
sheeting, known as “high intensity”; typically all be considered when selecting the most appro-
two layers with encapsulated glass beads priate sheeting type for the performance desired.

4. ASTM Type IMhigh intensity, typically
unmetalized microprismatic retroreflective  Starting with a higher performance sheeting will

element material; also known as “high result in more visibility over a greater period of
performance” time, thus meeting minimum retroreflectivity
5. ASTM Type Mmetalized microprismatic requirements longer. Brighter sign messages

material, known as “super high intensity”  also permit agencies more latitude in placement
6. ASTM Type \VAvinyl-backed microprismatic locations, as visibility will remain satisfactory

material; known as “elastomeric high even at wider viewing angles. For instance,
intensity”; used for many roll-up sign designshigh-intensity sheeting retains good legibility
as well as highly visible apparel from a 30 degree viewing angle at night. With

7. ASTM Type VIl (lowa)ymicroprismatic, very some Type VIl sheeting, this satisfactory view-
high intensity, retroreflective sheeting, knownng angle increases to 60 degrees. This may be
as “diamond grade” or “high performance” particularly important with No Passing pennants

and certain street name signs. Life-cycle costing

Specifications for these sheetings are describedhould always be considered in these decisions.

in ASTM D 4956-95, which has also been Always be sure to check product warranty, shelf

adopted by the FHWA and many agencies. All life, and retroreflectivity with the vendor prior to

of these sheetings, with the exception of Type making purchase decisions. The following is a

VI, can be obtained with pressure sensitive, heéist of sign sheeting vendors:

activated backings for easy application.

3M Corporation - Traffic Control Materials

With more expensive sheeting and capabilities Division

computerized cutting of letters, there may be 3M Center Bldg. 225-5S-08

incentive to use a technique called “nesting,” by St. Paul, MN 55144-1000

which many more letters can be cut from a given (800) 553-1380

dimension of sheeting by rotating individual www.3M.com/tcm

letters to fit more closely. While this technique

may seem more efficient, caution should be us@&tppon Carbide Industries (USA), Inc.

with certain sheeting types. Some 3136 E. Victoria St.

microprismatic sheetings may not provide Rancho Dominguez, CA 90221

consistent luminance for desired night visibility  (800) 821-4264

when letters are rotated prior to cutting. Agen-

cies that manufacture signs should be aware ofAvery Dennison

this concern and discuss the potential effects of 250 Chester St.

rotation on luminance characteristics of specific Painesville, OH 44077

sheeting with vendors prior to using this process. (800) 435-8088
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American Decal & Manufacturing Company  Reflexite North America

4100 W. Fullerton Ave. 1001 4th St.
Chicago, IL 60639 Sacramento, CA 95819
(773) 489-4700 (916) 739-6903

reflective@americandecal.com
Nazdar Company

Stimsonite Corporation 8501 Hedge Lane Terrace
Purchased by Avery Dennison Shawnee, KS 66227
7542 N. Natchez Ave. (800) 767-9942
Niles, IL 60648
(847) 647-7717 The table below presents information for various
WwWw.Sstimsonite.com sheeting types.

Common sign sheeting materials

Sheeting Material Possible Use Advantages Disadvantages

Painted Commercial/lhome use only, Very inexpensive Short life
not intended for roadways

Nonreflective School zones, Minimal expense Limited uses
work zones only in
operation during
daylight hours

Enclosed Lens Low-speed work zones, Lowest initial cost Shorter life
(Engineer Grade) speed limits,

no parking zones,

areas that require

little reflectivity

Encapsulated Lens Warning signs, High reflectivity, Moderate initial cost
(High Intensity) keep right, good life
stop,

speed limits on arterials,
no passing zones,
signal ahead,

areas that require

very good reflectivity

Prismatic Interstate work zones, Extremely high High initial cost
(Diamond Grade) street name signs, reflectivity,
warning signs, long life

areas where hazards or
high speeds exist during
dark hours

signs Cl.4
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selected should be the most cost-effective over
The substrate or backing is the material that the anticipated service life. Practicality can also
gives rigidity to signs. Various materials are  be a consideration. Sign trucks or storage
available for this purpose, including steel, alumshelves designed for aluminum signs can be
num, wood, plastics, and fiber glass, each with overstressed with the greater weight of steel or
particular features. The table below lists variousood.
materials that can be used for sign substrates.

For local fabrication, substrates can be purchased
After considering the features of substrate in various precut forms. Large agencies may
materials, an agency may wish to select differepurchase material in rolls or large sheets and cut
types for various applications or simply use theshapes in-house. Smaller jurisdictions may
same material for all signs. Most agencies useobtain substrate material precut, especially with
aluminum for a majority of signs and other odd-shaped signs such as Stop, No Passing,
materials in special situations. Some rural Railroad Crossing, and School Crossing signs.
agencies use steel substrate for most sign applRrrepunched holes are advisable since these are

Sign Substrate

cations. As with sheeting, substrate materials usually cleaner than drilled holes.

Sign substrate materials

Material Advantage(s) Disadvantage(s) Possible Applications
Steel Very strong, Heavy material, Rural roadways,
resistant to gunshots, tends to rust, park areas,
moderate initial cost little scrap value parking lots
Aluminum Moderately strong, Susceptible to gunshots, General roadway signage,
long life, high initial investment overhead signs on
cost-effective, freeways or signal
high scrap value, mast arms,
low weight street name signs
Wood Moderately strong, Can warp and delaminate  Large temporary signs,
moderate life, information signs,
comes in large sizes, specialty signs
medium weight
Plastics Low weight, Brittle in cold weather, Parking lots,
moderately strong, poor rigidity when thin, temporary signs,
low initial cost, ultraviolet light degradation, indoor signage,
no corrosion sheeting material may not  areas around water
adhere to some types
Fiber Glass Medium weight, Must handle with gloves, Parking lots,

no corrosion,
good rigidity

brittle in cold weather,
can delaminate

temporary signs,
indoor signage,
areas around water

C1.5
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Substrates can also be obtained in various thickead. For instance, small signs should be aligned
nesses. A small increase in substrate thicknesspproximately perpendicular to approaching

can have a significant effect on cost while vehicles when at a distance of about 250 feet
adding little to the service life of signs. Typical from the sign. Overhead mounted signs should
thickness of street signs, for instance, is 0.080 be rotated approximately 3 degrees upward to
inches. Larger signs or those exposed to high reduce potential glare and accumulation of dirt,
wind loadings may be increased in thickness tasnow, etc. Signs located on grades may be tilted
0.100 inches for added rigidity. The mounting from vertical to improve the viewing angle.
system used for signs can affect the substrate

decision as well (one-post vs. two-post, strap Please refer to the following illustrations for
mounting, etc.). These design elements need tmore information.

be considered using life-cycle costing along with

other sign features. 3

Orientation of Signs

While adequate attention is usually paid to
proper mounting height and location of signs,
another important factor concerning night sign
visibility is sometimes overlooked. This factor
is the orientation of the sign face in relation to
approaching traffic.

Normally signs should be installed at approxi- Sign orientation
mately right angles to approaching vehicles, but
to minimize the effects of headlight glare, rota-
tion of the sign face slightly away from the
roadway is recommended. All sign sheeting has
a glossy surface that can act as a mirror, making
the message illegible. This action is even more
important for signs with higher intensity sheet-
ing. Section 2A.21 of thMIUTCD recommends
turning signs to avoid a mirror reflection for
approaching traffic. For signs located near the
roadway (less than 30 feet), the sign face should
be turned about 3 degrees away from approach-
ing traffic. A rotation of 3 degrees toward the

1214

>
42:-

Iq-/3o
. . Yl\werheod
road for signs installed farther than 30 feet from sign face

the roadway is suggested. For each additional 10
feet of offset, 1 degree less rotation is recom-

mended. traffic direction

On curved alignments, the angle of orientation
should be determined from the direct line of
approaching vehicles, not from the edge of the Sign orientation

signs C1.6
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Warranties Recycling
Vendors furnish warranties in many forms and Damaged and/or worn signs can be recycled at a
degree of detail. Some can be quite complex atwhsiderable cost savings over replacement
difficult to understand. It is important to read alkigns. In many cases, bent signs can be straight-
sign warranties carefully and question the vendened. Old sheeting can be removed by grinding
if unsure of details. or water blast, although chemical removal is no
longer an approved process in most areas due to
Consider the following questions pertaining to environmental concerns. Caution must be used
warranties: when grinding old sheeting from thin aluminum
 Is the specific performance level for sheetingolanks. Sheeting removal by grinding 0.080-
stated or does the warranty simply describe inch aluminum blanks more than once can result
the product as retroreflective? in signs with inadequate rigidity.
 Is the color level specified?
« |If failures occur, how are settlements made?Placing new sheeting directly over old facing is
» Are materials, substrate, labor, etc. all generally not recommended by many manufac-
covered? turers. Standard adhesives are designed for use
with metals or wood and may not perform
Some warranties may not address these pointssatisfactorily against the top film of old sheeting.
adequately. It is important for jurisdictions to Plastic substrates may pose particular problems
insist on detailed warranties to protect their ~ with sheeting replacement. Both the plastic and
investment in traffic control devices. adhesive must be compatible to perform well.
Be sure to check any planned refacing practice
with a sheeting manufacturer prior to undertak-
ing the process.
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Children at P|ay Signs Special warning signs, such as those described,
As described in Section 2C.02 of ti&JTCD, or similar warnings, such as Deaf Child, intend
the purpose of warning signs is to inform driver> Warn drivers and reduce vehicle speeds.

of a condition they are likely to encounter con- HOWever, many studies have shown that vehicle
sistently. The use of Playground signs (W15-15P€eds are primarily determined by roadway
alerts drivers to locations where children can b&onditions and environment, not signing.
expected. This sign should be used only in

advance of a location adjacent to the roadway Overuse of these signs or placement in non-
designated for children’s play, creating the warranted situations may cause drivers to ignore

potential for a high concentration of children. the intended message. More positive means of
speed control in neighborhoods may be

accomplished with traffic calming measures
described in the article “Traffic Calming Mea-
sures” (G9) in this manual.

Some jurisdictions have developed guidelines for
the installation of special warning signs, such as
the Deaf Child sign. These guidelines usually
require medical certification of hearing loss and
include a maximum age stipulation—perhaps 10
to 12 years of age—assuming that this signing
will no longer be necessary once the child
reaches that age. This stipulation also assures
Warning signs should be uniformly designed anghat signing will be removed once the need has
used; generally, symbol message signs are  passed. These guidelines also generally restrict
recommended. Children at Play and variationsthe use of Deaf Child signs to non-access re-
such as Slow—Children, Watch Children, and stricted roadways.

Caution—Children signs are not consistent and

may confuse drivers. TRdUTCD does not More pertinent information on this topic can be
recommend the use of these nonuniform signs.found in the appendix.

Wi5-1
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Commercial Developments

Traffic-volume generation from commercial and shape. This can be a particular concern

developments, such as shopping centers, largewhen Stop signs are not furnished and placed in

manufacturing plants, and even suburban or rucalimpliance wititMUTCD requirements.

subdivisions can be significant, particularly at

peak hours. Appropriate planning for access aisgction 1A.07 of th&IUTCD focuses on this

impacts on public roads and streets is very subject by recommending that states adopt

important to reduce potential congestion and provisions of the Uniform Vehicle Code, Section

safety concerns. 15-117: “No person shall install or maintain in
any area of private property used by the public,

An area that may be overlooked in this processaBy sign, signal, marking or other device in-

the establishment and maintenance of proper tended to regulate, warn, or guide traffic unless it

traffic control at entrance locations from these conforms with the State manual and specifica-

developments to public roadways. Section tions adopted under Section 15-104.” Section

321.321 of the Code of lowa requires that driveB21.259 of the lowa Code also addresses this

stop or yield at the entrance to a through issue.

highway but does not provide specific require-

ments for signing or other traffic control. Since

entrances to these developments are Considering applicable Code provisions,

predominantly under private control, placementMUTCD recommendations for uniformity of

of signing, specifically Stop signs, is generally design, application, driver respect, and compli-

not considered to be the responsibility of road ance with established traffic control, it is sug-

agencies, although Code Section 321.345 doegested that commercial developers be advised

grant this authority. Installation of traffic controland encouraged to follow standard accepted

signs and devices in private developments oftepractice for traffic control devices either infor-

results in substandard and nonuniform sign sizenally or through a permitting process.

commercial developments C3.1
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Crossings

TheMUTCD now recommends the same sign
(W11-1 or W11-2) for use both as an advance
warning device and at the actual crossing loca-
tion. Section 2C.37 describes the use of these
signs and requires the use of a supplemental
downward pointing arrow (W16-7P) at the
crossing location if a crosswalk is not delineated
with pavement markings.

&

W11-2 and W16-7p

crossings C4.1
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Curves and Hills

Changes in horizontal and vertical alignment casstablished by law or regulation for that area.
surprise drivers; therefore, proper advance  For curves with a degree of curvature less than 3

warning is recommended. Several types of sigfggrees, use of curve signing is optional.
and other devices are available for use, but

selecting the most appropriate traffic control for

each situation should be based on engineering

study and good judgement. Some of the factors

to consider in selecting signing include the

operating speed of the roadway, past experience

(including crash history), geometrics of the W1-2R
roadway, and classification of the road section.

Signs and Devices

Section 2C.06 of thBIUTCD states that engi-
neering judgement should be used to determine
whether a Curve or Turn sign should be used, but
these suggestions will provide guidance. W12l
Turn Sign (W1-1). The Turn sign can be used

where engineering studies have shown the =~ Reverse Turn Sign (W1-3). The Reverse Turn
recommended operating speed to be 30 mph ofign is intended for use where two turns or a turn
less, and this speed is less than or equal to thefollowed by a curve in opposite directions are
speed limit established by law or regulation for located less than 600 feet apart. If the first turn
that area. Recommendations for determining is to the right, a Right Reverse Turn sign (W1-
operating speeds are contained in the article 3R) should be used. If the first turn is to the left,

“Speed Limits” (H3) in this manual. a Left Reverse Turn sign (W1-3L) is appropriate.
If more than 600 feet exists between the end of

the first curve and the beginning of the second,
the appropriate single curve sign should be used
before each curve.

W1-1R

W1-3R

W1-1L

Curve Sign (W1-2). The Curve sign may be
used where engineering studies have shown
recommended operating speeds greater than 30

mph and equal to or less than the speed limit W13l

curves and hills  C5.1
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Reverse Curve Sign (W1-4). Reverse Curve Where three or more turns or curves are located
signs are intended for use where two curves inover a distance of one mile or more, then a
opposite directions are located less than 600 fesipplemental plague (W7-3a) may be installed
apart. If the first curve is to the right, a Right below the Winding Road sign.

Reverse Curve sign (W1-4R) should be used. If
the first curve is to the left, use a Left Reverse

Curve sign (W1-4L). N EXT

7 MILES
W7-3a
Advisory Speed Plate (W13-1). The Advisory

W1-4R

Speed plate is intended to supplement and
provide additional information with warning

signs, such as turn and curve signs. The advi-
sory speed plate is not an enforceable speed limit
but is provided as guidance for drivers. The

plate is used to recommend a safe operating
speed and is not intended to be used alone. This

Wi-4L sign is a minimum of 18 inches square and
should be mounted on the same post assembly as

Winding Road Sign (W1-5). Winding Road ) . ) L.
. . the warning sign. When engineering judgement
signs are intended for use where three or more._ .. .
. indicates a need for this sign, recommended
turns or curves are separated by distances of less

than 600 feet each. This sign should be erecteapeed on the plate should be determined by

. ) : .~ ~engineering study and shown in multiples of 5
an appropriate distance in advance of the first .
) : mph. Because surface characteristics or other
turn or curve. If the first turn or curve is to the

right, a Right Winding Road sign (W1-5R) conditions may change over time, locations with

should be used. If the first turn or curve is to th%dwsory speed plates should be checked periodi-

left, a Left Winding Road sign (W1-5L) should cally to determine if the recommended speed

be used. should be adjusted. Advisory speed determina-

tion is covered elsewhere in this manual.

W1-5R Wi3s-1
A new sign combining horizontal alignment and
advisory speed (W1-9) has been added in Sec-
tion 2C.07 of theMUTCD. This sign is intended
to be installed at the beginning of a turn or curve
to warn motorists. This sign is to be used to
supplement the advance warning signs (W1-1 or

W1-5L W1-2).

curves and hills  C5.2
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Arrow signs. These signs are a minimum of 18
inches vertical by 12 inches horizontal, but
larger sizes may be recommended by engineer-
ing study or good judgement. When used,
Chevron Alignment signs should be installed
along the outside of a turn or curve in line with
and at right angles to approaching traffic. Chev-
Another sign option is discussed in Section rons should be spaced so motorists will have at
2C.33 of theMUTCD. The Curve Speed sign least two in view at all times until the roadway
(W13-5) can be used beyond the beginning of alignment no longer requires the need for the
curve to supplement other horizontal alignmentsigns. The lowa DOT recommends a minimum
signing where drivers need to be advised of thef three to four visible chevrons within a 12

W1-9

recommended curve speed. degree cone of vision for drivers. For desired
7 N effectiveness, chevrons should be visible for a
sufficient distance to allow appropriate reaction
C U RVE by drivers; 500 feet of visibility is suggested.

Both day and night trial observations should be

2 5 performed to determine final positioning.

M.P.H.

W13-5

p
A\

Large Arrow Sign (W1-6). The Large Arrow

sign is intended to provide notice of an abrupt
change in the direction of travel. This sign
should not be used in situations where a change
in direction is not necessary. When a Large

Arrow sign is used, it should be located on the according to the Kansas Department of

outside of a turn or curve in line with and at righfransportation,the procedure for spacing chev-

angles to approaching traffic. For desired effecrons js as follows (refer to the diagram on the
tiveness, Large Arrow signs should be visible fqg|jowing page):

a sufficient distance to allow appropriate reactign petermine the beginning and ending points of

A
wi-8

by drivers; 500 feet of visibility is suggested. installation.
Both day and night trial observations to deter- > petermine the distance (X) between the
mine proper position may be necessary. beginning and ending points along the curve.

(See the figure “Placement of chevron signs

on curves” on the following page.)

3. Determine the spacing value (Sc) from the
following table using the given curve radius
(R).

Chevron Alignment Sign (W1-8). Where 4. Determine the number of spaces (N):
changes in horizontal alignment warrant, Chev- N= X/Sc
ron Alignment signs may be used as an alternafe Round the number of spaces (N) to a

or supplement to standard delineators or Large reasonable whole number (Nr).

W1i-6
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6. Determine the actual spacing distance (Sa) view the angle @ between the sign at point A and
between the chevrons: the sign to the left of point A (A (or the sign to
Sa = X/Nr the right of point B in the top diagram). Place
7. Use (N+1) markers spaced at intervals a  the sign on a line from point P at approximately
distance of Sa apart, and 2(N+1) chevron the same angle g to the right of point A (or to the
signs so the signs will be visible on both siddgft of point B) and at a location on that line with
of the curve. a distance of Sa (actual spacing distance) to the
right of point A (or the left of point B). Point C
If it is necessary to have warning or regulatory on “Placement of warning or regulatory signs at
signs preceding curve points A and B in the topbeginning of a curve” is the suitable location for
diagram, they should be located using the fol- the sign using this procedure.
lowing procedure. (Refer to the diagram,
“Placement of warning or regulatory signs at
beginning of a curve,” shown below.) Please note that special curve situations will
arise in which a combination of vertical and
From a point P that is 300 feet in advance of thaorizontal curvature will require additional
curve and 4 feet to the right of the center line, consideration by the engineer.

Chevron signs are placed on Chevron signs are placed on
both sides of the post both sides of the post

sight line

Figure XX Diagram to lllustrate Placing of Chevron Signs on Curves.

Placement of chevron signs on curves
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The following table is based on the equation S =
4.5VR - 50. The S values have been adjusted to
provide the incremental values shown in the
chart. The chart values (Sc) are intended as
guides. Chevron alignment sign spacing should
be uniform throughout a given installation;
therefore, adjustments in the chart values may be
made. Also, see discussion of edge lines under
“Pavement Markings” (D1) in this manual.

Suggested spacing for Chevron signs

edge & top

of poverin‘r‘

vz I

Suggested Installation Details

Design Degree Radius Spacing roaaway / « > | :E:
Speed (D) (R) Distance shoulder line S o
(0.08 (SC) preferred
Max Super)
60 mph 1.00 5730 200’
60 mph 2.00’ 2865’ 200’
60 mph 3.00’ 1910’ 200’
60 mph 4.00° 1432 150’
50 mph 5.00’ 1146’ 150’
somph  6.00° 955 125 Y
50 mph 7.00° 819 125
40 mph 8.00’ 716 125
40 mph 9.00’ 637’ 100’
40 mph  10.00° 573  100° edge & fop 5
of rooaway

40 mph  11.00° 521  100°
40 mh 12.00’ 477 100’
30 mph 13.00 441 100’
30 mph  14.00° 409’ 75 27
30 mph 15.00° 382 75 Suggested installation details
28 QBE 1388 gg? ;g Maximum lateral installation up to 12 feet from
30mph  18.00 318 75 traveled way.

p
gg QEE ;ggg ggg ;g Note: Chevrons should be installed on break-

away sign posts if within clear zone.

curves and hills
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191
(optional)

Nominal distance (other
distance may be used if
engineering study indicates).

* Advisory speed to be
determined by the engineer
and the speed will not be
greater than the posted
speed limit.

WI-2R

W13-1
ﬂ (Optional)
¥~ See Part 3 of the MUTCD and

"No Passing Zones” in this manual.

Suggested signing and pavement marking on a
curve with safe driving speed over 30 mph

WI-1L

/ W1-6
£ (Optional)
~
(e}
Q
*
*
~

** Nominal distance (other
distance may be used if
engineering study indicates).

—

Wi1-6

* Advisory speed to be
determined by the engineer
and the speed will not be
greater than the posted
speed limit.

\/ WI-IR
=] wisa
(Optional)

4— See Part 3 of the MUTCD and
“No Passing Zones” in this manuall.

Suggested signing and pavement marking on a
turn with safe driving speed 30 mph or less

Hill Sign (W7-1 to W7-5). The Hill sign (W7-1
and W7-1A) is intended for use in advance of a
downgrade where the length, percent of grade,
horizontal curvature, and other physical features
require special caution by motorists, particularly
motor carriers. Several other signs and supple-
mental plates in this series are also available to
mark these situations as needed. A Hill plate
(W7-5) can be used as a supplement to W11
series signs to warn special users such as bicycle
riders. Downgrades such as the following may
merit Hill (W7-1) and Grade (W7-3) warning
signs:

* 5% grade in excess of 3000 feet in length

* 6% grade in excess of 2000 feet in length

* 7% grade in excess of 1000 feet in length

* 8% grade in excess of 750 feet in length

* 9% grade in excess of 500 feet in length

Crash histories and field observations may also
warrant installation of these signs.

wr-1

Wwrv-1a

9%
GRADE

w7-3

Ww7-5

curves and hills  C5.6
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Deer Crossing Signs

Animals on the road are a major cause of cras
in rural lowa and are becoming more frequent i
urban locations. Crashes involving deer can
result in significant property damage or serious
injury to drivers and passengers. The installati
of warning signs for deer crossings should be
considered carefully, since occurrence of deer
the roadway is occasional and overuse of deer
warning signs leads to general disregard of the
signs by the driving public.

h direction of fraffic
direction of fraffic q

Special reflectors to alert deer of night traffic
have been developed, marketed, and deployed
along roads in some areas in lowa. However,
results from the use of these devices have been
inconclusive. Consequently, to warn of areas
where deer are most likely to be encountered, it
is recommended that criteria be established for
warranting appropriate warning signs. These
criteria could include good documentation of
locations where vehicle crashes involving deer
have occurred. The Accident Location and
Analysis System (ALAS) for crash history, as _
well as local records of struck deer removal, can Top View
be valuable. Review of data for a three-to-five

year period is suggested.

post

ONONONONONONONONONONON®)
S oocococococococooo

Travel speed of vehicles also should be consid-
ered FOI’ eX&mp'e, some jUI’ISdICtIOﬂS On|y Deer reflector (top and side View)

Use of deer reflectors
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provide signing where speed is in excess of 45habitat use or road configuration change, the
miles per hour or in topography where sight  removal of these signs may not be appropriate.
distance is occasionally limited by roadside  Any anticipated change in signing should be
obstructions or vertical and/or horizontal curva-reviewed with DNR representatives.

ture. Using these data and geometric character-

istics as reference, consultation initially with the

lowa Department of Natural Resources (DNR)

local conservation officer or area game warden

and then with the DNR wildlife research supervi-

sor may result in a recommendation from that

agency for placement of deer crossing signs to

warn drivers of a particular area of concern. W11-3

Section 2C.37 of th®MUTCD describes the use

of specific crossing signs, including the Deer D EE R
Crossing Symbol sign (W11-3). In addition, a
supplemental plaque, Deer Crossing (W11-3p) XI N G

can be used. To advise drivers of a more precise
location where encounters with deer are likely, it

is suggested to use a supplemental plaque, such Wii-3p
as Ahead or Next X Miles.
It is suggested that areas signed for deer crossing AH EAD
be reviewed occasionally to verify the continued
Supplemental plaque

need for signs. However, unless major factors of

deer crossing signs  C6.2
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Guide Signs

TheMUTCD contains significant discussion of dum 4.01 issued by the Local Systems Depart-

guide signs, Chapter 2D. Compared to regula-ment of the lowa Department of Transportation.

tory and warning signs, the information pre-  In general, lowa counties place and maintain

sented on guide signs tends to be considered afute marking signs on the farm-to-market

less importance. The value of guide signs to system; however, some counties mark paved

road users is reflected in the priority of responsmads only. The location and frequency of route

for maintenance, especially in emergencies, markers should be studied appropriately to meet

where guide signs rank behind regulatory and the needs of the user. Although installation of

most warning signs. However, directional and route markers at every intersection may not be

navigational advice is valuable to motorists andnecessary, placement where a confusing decision

inadequate presentation can result in confusions presented to the driver is recommended.

and driving errors. This fact, together with the County route signs have a distinctive shape, with

large investment that guide signs can entail, a blue background and yellow lettering. The

should merit appropriate concern for the designVlUTCD recommends a minimum sign size of 18

placement, and maintenance of guide signs. inches by 18 inches for two digit markings and
24 inches by 24 inches for three digits. Even

TheMUTCD includes several types of guide larger sizes can be obtained, if desired.

signs for conventional roads and streets in

Chapter 2D, such as route markers, destinationVhen establishing a route marking system, local

and distance signs, trailblazing, service signs, agencies must consider lowa Code Section

street name signs, and numerous miscellaneou®06.41, which requires a designated detour for

signs. Design standards and recommendationsll temporary closures exceeding 48 hours on

are presented in ttdUTCD for features such as marked routes.

color, sign size, retroreflectivity, location,

amount of legend, and lettering size, style, and Additional information on route marking can be

spacing. This information should be reviewed found in “A Proposal for a Uniform County

carefully when making decisions about guide Route Marker Program on a National Scale,”

sign designStandard Alphabet for Highway available from the National Association of

Signs and Pavement MarkingedStandard Counties.

Highway Signsre two publications also recom-

mended for reference. Both are available from

the Federal Highway Administration.

Route Markers

The State of lowa adopted a standardized mark-
ing system for local rural roads many years ago,
with recommended lettering and numbering for
any routes on which counties desire to establish
marking. Revisions to this system can be initi-
ated in individual counties by following the
procedures described in Instructional Memoran- M1-6

LASSEN

16

COUNTY
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Note: Suggested location of guide
signs may require adjustment if
conflicts with regulatory or waming
signs occur. Modification of
locations can also be considered in
low-speed or urban areas.

LASSEN

16

COUNTY

100" - 200’

' A
Not less than 200 100 - 200"

P Not less than 400 /

<€ 0SAGE 5

D1-3a ( LASSEN

Union 8 =»

LASSEN

30

COUNTY

To be erected only if

M1-6 needed

Not less than 400"

LASSEN

Mé-4

LASSEN

16

COUNTY

STOP
AHEAD

— W3-1

Suggested layout of guide signs at an intersection of two rural roads

guide signs C7.2
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Destination and Distance Signhing Miscellaneous Guide Signs

Local agencies can use destination and distande@hapter 2D of thMUTCD also includes discus-
guide signing in many specific situations wheresion of an extensive list of additional and auxil-
this information is valuable and necessary to iary signs that can be used to enhance the pri-
advise unfamiliar motorists. Sections 2D.33 mary message presented on a guide sign.
through 2D.37 of th#MUTCD describe applica- Supplemental signing includes directional

tions for these particular types of guide signs, arrows, To, End, Junction, cardinal directions,
discussing such issues as message presentati@and many miscellaneous messages. These signs
sign size, colors, and location. Of particular have a standard size of 24 inches by 12 inches in
interest may be thRIUTCD recommendations general, but some devices such as arrows and
for limiting the number of destinations listed andunction signs should be 21 inches by 15 inches
the amount of legend as covered in Section  for desired visibility. In addition, theIUTCD
2D.07. contains detailed discussion and guidance on
various other guide sign topics that may be of
interest to local agencies, such as auxiliary signs,
assemblies for route, junction, advance turns,

L * PULASKI J and directional signing, reference posts, trails,

and general information signs.

D1-1
Street Name Signs
TheMUTCD describes recommended attributes

* TROY 35 for street name signs in Section 2D.38.

< UTICA I 5 Street name signs must be retroreflectorized or

ALBANY 30 =3 properly illuminated, and a green background
with white lettering is recommended.

D1-3a

Lettering Specifications. Recent action by

the Federal Highway Administration has in-

creased minimum requirements for lettering size
Trailblazing to 6 inches for uppercase letters and 4.5 inches
Although not used extensively in local applica- for lowercase letters for street name signs on
tions, trailblazing signing can be effective in  roadways with speeds over 25 mph. The type of
directing unfamiliar drivers to desired routes road or street may be designated with minimum
where confusing circumstances are encountereghinch lettering.
This may be particularly true in some urban
situations. Primarily, trailblazing consists of = Lower speed local roads can install street name
constructing an assembly consisting of a “To” signs with minimum 4-inch letters, if desired.
auxiliary sign above the route sign and a direc-However, there is another consideration with
tional arrow below the sign on a single post. lower speed streets. These facilities may be
These signs should be placed in a location wherengested allowing motorists less time to ob-
maximum visibility is assured. More informa- serve and interpret sign messages. A larger copy
tion on this topic is presented in Section 2D.32 for easier recognition may be justified for this
of theMUTCD. reason.
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Spacing Specifications. Requirements for Installation Suggestions. Installing multiple

larger lettering and retroreflectorization were street signs at the same level, especially on

made in recognition of driver needs, particularlyutility poles, to save mounting straps can result

those of aging drivers. However, larger letters in obstructed visibility from at least two direc-

alone may not entirely meet those needs. Appitmoens, as one sign will block the other. If pos-

priately-sized sign blanks and borders are also sible, mountings at different elevations should be

very important. Please refer to the suggestionsused.

contained in the “Signs” (C1) article in this

manual regarding spacing of the sign messageConsistent placement locations for street name
signs throughout a jurisdiction should also be

A rule of thumb for determining letter spacing issought. When drivers become accustomed to a

as follows (stroke width is the width of the leg o§imilar location for street name signs at every

a given letter): intersection, less confusion and searching for
» For straight to straight legs, such as “N” to guidance will result. All signs, including street
“N”, use two-stroke width spacing. name signs, should be reviewed for visibility

» For straight to curved legs, such as “N” to  from every approach direction after installation.
“O”, use one-and-one-half stroke spacing. In addition, if only one set of street name signs is
» For curved to curved legs, such as “O”to  used per intersection, those signs will be in a
“O”, use one-stroke spacing. disadvantaged location for approximately 50
percent of all drivers at that intersection, both
Software providing recommended letter spacingity and rural.
is available.
General Suggestions. Unusual lettering
Reduction in legibility, especially at night, may styles, special symbols, extra-long street names,
result from condensed lettering. With high-  and nonstandard colors to emphasize uniqueness
performance sheeting, this consideration is eveof a particular community can present visibility
more important. problems for street name signs. Always remem-
ber that street name signs have a valuable pur-
Use of high-performance sheeting for street  pose and require adherencetd TCD stan-
name signs is desirable becaus&ofTCD dards. Close reference to the Federal Highway
requirements and the location at which signs afglministrations’'sStandard Highway Sigris
commonly installed. When using these highly recommended for lettering and other design
reflective products, particularly ASTM Type VII details.
(lowa), adequate sign-blank dimensions relative
to legend are most important for night visibility. More importantly, street name signs must be
Signs with high-performance sheeting, but of visible and legible to all roadway users in order
inadequate overall size relative to legend, will to justify the large investment of public funds.
not be legible when viewed with vehicle head- For this reason all signs, and perhaps especially
lights. When making an investment in high-  street name signs, should be properly designed
quality materials and modern design, it is equalénd specified, carefully inspected upon receipt
important that the resultant product provide  under day and night viewing conditions, and
satisfactory service to the public. appropriately maintained after installation.
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An established contact and dialog with local Since these signs are mounted by private owners
planning and zoning agencies can help your in many instances, it is important to include
community avoid some of these problems. In instructions on mounting height, perhaps 4 to 5
addition, if a new subdivision suggests using feet, and location where visibility and recogni-
long street names, an example of the resulting tion are maximized. These signs should be
size of the sign using recommended lettering sim@®unted on individual posts, be visible from all
and spacing can be quite helpful in discouragingpproach directions, and use high-performance
this practice. sheeting for necessary nighttime legibility.
Suggested lettering size and spacing, colors and
retroreflectivity are discussed eatrlier in this
Signs used to mark rural residences and struc-article and also under “Signs” in this manual.
tures for emergency response (911 signs) also
merit appropriate consideration. A consistent Potential emergency responders should be
numbering system beginning at the west and consulted and advised of the design, numbering
south county lines should be used with sequensystem, and location of these signs. Confusion
tial numbering from each section line. With thisand difficulty in locating a residence during an
method, even if an individual sign is missing, emergency response should be avoided or at
locations can still be found relatively quickly. least minimized. Occasional cleaning, especially
if located on gravel roads, may be advisable.
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Intersections

Increasing traffic volumes and changes in char-These steps should not be considered as neces-
acter, existing terrain and roadway geometrics, sarily sequential nor all-inclusive, but rather as
crash experience, and public concern are someoptions to include in an engineering study if
reasons to consider adopting higher levels of upgrading of intersection traffic control is desir-
traffic control at intersections. able.

Very low volume intersections with adequate Some jurisdictions effectively use various

sight distance require comparably little sign andntersection warning signs (W2-1 through W2-6)

marking control. No control at all is acceptableto indicate the presence of an intersection and

at many intersections with these characteristicshe possibility of conflicting traffic. Several

However, as conditions change, added measureptions are available for consideration, and

of traffic control might be required to maintain reference ttMUTCD Section 2C.34 is recom-

public safety. The following are a few intersec-mended prior to selection and installation.

tion traffic control options to address traffic

operation and safety needs:

* Use no control

* Install Yield signs at minor approaches with
Yield Ahead signs as needed.

* Install Stop signs at minor approaches with
Stop Ahead signs as needed.

* Add flags to Stop signs.*

* Increase size of Stop signs to 48 or 60

) w2-1
inches.
* Add flashing beacons to Stop signs.
* Install Stop signs and Stop Ahead signs on
both sides of the approach road.
» Install rumble strips if approach road is
paved.
» Establish an all-way stop at the intersection,
if warranted.
* Install roadway lighting.
» Consider signalization, if warranted. W2-2

* The MUTCD does not address the use of flags to enhance sign visibility. It is suggested that the
advice of the lowa DOT state traffic engineer be sought prior to pursuing this option.
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Location and Height of Signs

Chapter 2A of théMUTCD suggests that signs clear zone limits in rural areas must have

be placed as far as practical from the traveled breakaway supports or be properly shielded.
way so as not to pose a potential hazard for  More discussion on this can be found in the
vehicles that run off the road. Under normal article “Sign Posts and Supports” (C14) in this
conditions, this distance is recommended to berfanual.

to 12 feet in rural areas and 2 feet behind curbs

in urban locations, as shown in the following  Signs in rural areas should be mounted with a
illustrations. minimum vertical clearance of 5 feet from the
bottom of the sign to the top of the pavement or
road surface. This height increases to 7 feet
minimum in urban areas where parked vehicles
and pedestrian concerns require additional
clearance for visibility. Any supplemental plates
may be mounted below the primary sign at a

* not less than 2’

preferred height 1 foot less than these recommendations.
61012

| not less |
| than 5

See the following illustrations for more informa-
tion.

Roadside sign (rural)

SPEED
LIMIT

50

<>
noft less
than 4

iw
§

Warning sign with advisory speed plate (rural)

not less than 7

Foonon: TEnenone ’ ‘

7

Roadside sign (business or residence district)

Less offset is permissible when conditions do not i
allow the recommended clearance, such as ~
narrow right of way or steep fore slopes*. On

very low volume rural roads (less than 200

vehicles per day [vpd]), offsets of as little as 2

feet from the traveled way may be used. A 1- vy| |

foot clearance behind curbs in urban areas is Z i
permissible where narrow right of way restricts

sidewalk and pole placement. Any sign within Warning sign on island in the line of traffic
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61012

STOP
AHEAD

Y

not less than &

not less
an

Height and location of two-post roadside signs

With Advisory Plate

(rural)

Directional marking (rural)

not less
than 1’
<>

30°- 45°
with curb line

3

not less than 7
nor more than 10’

Y

Parking sign (business or residential district)
(restricted right of way)

not less than 2’ IOWA
<>(69)

not less than 7’

7

Route markers (business or residence district)

N 7

NZ

[« KENT]

not less than 17

i

6'to 12

Overhead destination sign mounting
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69

not less than 5’

not less than 7

‘ 61012
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Junction (rural) Turn marking (business or residence district)
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Low-Water Stream Crossings

As an alternative to replacing deficient structures
on low- traffic roads, low-water stream crossings
(LWSC) are sometimes selected as a cost-
effective alternative. When this option is used,
proper regulatory and warning signs should be
installed.

IMPASSABLE
DURING HIGH
WATER

30" x 30"

Flood Area Ahead Sign. The Flood Area

Ahead sign is a diamond-shaped warning sign Do Not Enter When Flooded Sign. The Do

and is yellow with black lettering and border. Not Enter When Flooded sign consists of a 24-
The standard size is 30 inches by 30 inches. inch by 30-inch rectangular sign with black
This sign would usually be installed about 750 lettering and border on a white background.
feet in advance of the low-water crossing or at Since this is a regulatory sign, installation and
the last turnaround location for vehicles, which-enforcement requires an appropriate resolution
ever is greater. If the location of the low-water by the board of supervisors or city council. This
crossing is not readily visible from approxi- sign should be installed about 200 feet from the
mately 1,000 feet, use of a supplemental distareetual low-water crossing.

advisory plate mounted below the Flood Area

Ahead sign may be considered. An advisory (s )
speed plate may also be considered if the recom- DO NOT
mended crossing speed is less than the speed
limit established by law or regulation for the ENTER
approach roadway. If an advisory distance plate WHEN
is used with the Flood Area Ahead sign, a speed
advisory plate can be mounted under the next FLOODED
sign, Impassable During High Water. Neither \ J)
supplemental plate should be used alone.

24" x 30"

In addition to these recommended signs, the
following suggestions should be considered in
establishing low-water crossings:

» Use only on low-volume, unpaved roads.

* Do not use on roads that serve occupied

30" x 30" :
dwellings where no alternate emergency
Impassable During High Water Sign. The access is available.
Impassable During High Water sign is diamondes Perform timely maintenance of signs and
shaped and yellow with black lettering and roadway, particularly after flooding.

border. The standard size is 30 inches by 30
inches. This sign is normally installed about 45@dditional information can be obtained from the
feet in advance of the low-water crossing. lowa DOT Office of Local Systems.
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The following illustration shows a suggested
typical layout for signing of a low water crossing
in lowa.

YILVM
HOIH ONIINA
3719VSSVdNI

sign should be
placed where LWSC
is visible to driver

IMPASSABLE
DURING HIGH
WATER

300" *

* Nominal distance (other distance may be used if engineering study indicates).

Typical signing of low water stream crossing (LWSC)
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Narrow Bridges and Culverts

Bridges and culverts that are narrower than theA One Lane Bridge sign (W5-3) is intended for
approach roadway present a potential conflict fase on two-way roadways in advance of bridges
drivers and should be considered for appropriagnd culverts with one of these features:
warning signing and marking. Traffic control ¢ a clear roadway width of less than 16 feet
devices and markings that provide positive e aclear roadway width of less than 18 feet
guidance with sufficient information to direct where significant commercial vehicle use
motorists through existing obstructions may be exists (approximately 10% of total volume)
appropriate. Sections 2C.13 through 2C.15 anel an approach roadway alignment that results
Part 3 of theMUTCD contain several signs and  in poor visibility to structures with clear
markings that warn of narrowing roadway roadway width of less than 18 feet
conditions.

Additional guidance for drivers can be provided
A Narrow Bridge sign (W5-2 or W5-2a) is with object markers, delineators, and pavement
intended for use in advance of a bridge or culverarkings.
that has a clear two-way roadway width of 16 to
18 feet or any structure with a roadway clearance
less than the approach pavement. Use of object
markers, delineators, and pavement markings
can provide additional guidance.

wW5-3
A Road Narrows sign (W5-1) is intended for use

NARROW in advance of a situation where a roadway

BRIDGE narrows abruptly to a width that would not

permit two cars to pass safely without reducing
speed. Use of object markers and delineators

wo-2 can provide additional guidance for motorists.
ROAD
NARROWS
W5-2a W5-1
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The following illustrations suggest layouts for
signing and marking of narrow and one-way
bridges or culverts.

Wh-2 %

39018
MO¥AVN

< 00€ |

<90¢ =‘

W14-3
Xx¥x

»
>

W14-3
Xxx

* aNOZ * dANOZ
: * : *
* Q * g
Type 3
object Type 3
/ marker / object
marker

Type 3
object marker Y

Type 3
object marker  __\

Type 3 object
marker

Type 3 object

16" 0 20 marker less than 16’

Vl

Type 3 object
marker

NO
PASSING >
ZONE,

W14-3

Type 3 object

\

\
marker y
A

NO
* %% [[PASSING > * k%
ZONE

*k k%

Y

A
NARROW
BRIDGE

Z_ ¥ N

* W5-2

=300 ™

= 300" &

Narrow bridges (16’ to 20’) One-lane bridges (less than 16)

Typical signing and marking with Type 3 object markers on all four corners

Note: Inside edge of object marker shall be used if engineering study indicates.
mounted flush with inside edge of hub *** No Passing Zone sign suggested on paved
guards or bridge rail. roads.

* If horizontal or vertical alignment warrants, **** Use PIEV distance—other distance may be
an additional sign may be erected at the used if engineering study warrants. (PIEV
300'-foot distance shown. distance is defined in the article Warning

** Nominal distance—other distance may be Sign Placement (C18) in this manual.)
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In rural areas, increased numbers of wide farme Reduce the height of object markers to permit
equipment can present a challenge in maintain- wide equipment to pass over, but be sure not
ing signs and markers. Here are a few sugges- to lower the markers below the height of the
tions that can be used in these situations: obstruction. Frequent removal of vegetation
» Place Type 3 object markers, back to back, on and other debris may be needed to maintain
the right side only of each approach as shown visibility. Jurisdictions using this option
in the following illustrations. This may should properly document the reason for the
permit wide equipment to “wiggle through.” practice.
» Use flexible supports for object markers to
reduce permanent displacement when

impacted.
300
W14-3
Type 3 xxx W14-3
object marker % NOZ
*  ONISSVd 9NISSVd X ¥ X
\ * ON
* =)
A Type 3
/ object marker
. Type 3
N Type 3 object object marker

marker
Type 3 object
marker

Type 3 object
marker

16" 1o 20
less than 16 -

Type 3 Type 3 object

No object .NO i marker
* % % [[PASSING > marker * % % [[PASSING > x
ZONE ZON \ X
W14-3
Y
@)
(@]
o
r
Narrow bridge (16’ to 20°) One-lane bridge (less than 16°)

Typical signing and marking for the wiggle-through option

*See notes on previous page.
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Type 3 object Type 2 object

marker marker \

hubguard of - hubguard of -

bridge or culvert A : bridge or culvert A |
|
\ 48" 1 \ 48" 1
fraveled Wgy V\ tfraveled way 'S
& L D'y y

Type 3 object

marker Type 2 object
marker ~
edge and fop| 4g- edge and to "
of pavernent : : of Sovem mp 48 0
11
| I | 1
shoulder line
shoulder line
fraveled way object marker post
placed against guard fraveled way object marker post
fence post placed against guard
fence post
Typical mounting of Type 3 object marker Typical mounting of Type 2 object marker
Tapering Recommendations Minimum taper lengths
A tapered pavement or roadway edge may be Operating Speed
used to guide the driver away from hazardous W Less than  30-40 Over
obstacles such as bridge abutments, dropoffs, __(ft) 30 mph mph 40 mph
culverts, or other objects that narrow the driving or less 30’ 50’ 100’
width. 3 45’ 75’ 150’
4 60’ 100 200
Minimum recommended taper lengths (L) are 5 75’ 125’ 250’
shown in the table at right and the figure below. 6 90’ 150’ 300’

4

width of structure

Taper details
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Reduced Maintenance Level Roads

Section 309.57 of the lowa Code provides
counties with options to establish reduced main-
tenance levels on little-used area service roads
using a system of three service levels:
1. Area Service Amaintained in conformity

with applicable statutes. \
2. Area Service Bmaintained at a lower level

with standards determined by county

ordinance.
3. Area Service Cmaintained to a minimum

level as determined by the county; restricted

access.

NO TRESPASSING
LEVEL C SERVICE
LIMITED MAINTENANCE

A\

minimum 30" X 66"
rectangular shape
with black legend
and border on a
white background
and 4" “"C” series
lettering.

Area Service B roads must be established by A
ordinance or resolution. Appropriate warning
signs must be erected and maintained by the
county at all access points from other public
roads. An example of the appropriate warning
sign is shown in the following illustration.

Signs required at all access points of Level C
roads

For additional information, please refer to lowa
Code Section 309.57 and the County Engineers
Instructional Memorandum 2.22.

minimum 30" X 30"

diamond shape
4« \ith black legend
and border on a
yellow background
and 3" "C” series
leftering.

CAUTION
MINIMUM
MAINTENANCE
ROAD

In addition, situations may be encountered where
it is desirable to advise the public that mainte-
nance responsibilities of a local jurisdiction have
terminated. Roadways occasionally continue

LEVEL B SERVICE

ENTER AT YOUR
OWN RISK

minimum 18" x 36"

4 rectangular shape

with black legend
and border on a
yellow background
and 3" “C” series

onto private property beyond public control and
appropriate signing to advise unfamiliar drivers
may be considered. Failure to warn motorists
could result in liability exposure to local govern-
ments.

leftering.

V Local jurisdictions may also wish to advise

si : ) drivers of a change in maintenance responsibili-
igns required at all access points of Level B . 1 .

roads ties from city to county or vice versa. County or

City Maintenance Ends signs, such as that shown

Area Service C roads must also be establisheddsythe following page, have been developed to
ordinance or resolution upon petition by all landadvise the public of a termination in maintenance
owners adjacent to the road. Roads that are responsibilities along a roadway.
designated as Area Service C shall have appro-
priate warning and regulatory signs erected and\ppropriate advance warning of this situation at
maintained by the county, and access shall be the last turnaround point should also be consid-
restricted by means of a gate or other barrier. &ned, such as an End County or City Mainte-
example of recommended signing is shown in nance sign with X Feet advisory plate mounted
the following illustration. as a supplementary sign.
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The actual end of county (city) maintenance
should be marked to guide drivers and help them
avoid accidental trespass on private property. An
appropriate advisory plate should be placed
beneath the County or City Maintenance Ends
sign. Examples include Private Lane, Road
Closed, or Private Property.

COUNTY
MAINTENANCE
ENDS

750 FEET minimum 24" x 18"

End of maintenance sign with advisory plate

minimum 30" x 30"

reduced maintenance level roads C12.2
2001



School Bus Stop Ahead Signs

Section 7B.10 of th®lUTCD describes the use 2. Review the location carefully to ascertain that
of School Bus Stop Ahead signs and recom- minimum conditions are met. If the

mends that these signs be used only in advance conditions are met, install the sign per

of locations where a school bus stops to pick up MUTCD guidelines.

or discharge passengers and is not visible for a

distance of 500 feet by approaching traffic from3. In lieu of accepting thIUTCD minimum

either direction. Th&MUTCD also implies that 500-feet visibility requirement, in some
these signs should only be installed where terraininstances it may be advisable to further study
and roadway features limit sight distance for the location to determine and compare

approaching vehicles and the bus stop cannot be available sight distance with stopping sight
relocated to a more visible location. The warn- distance. If stopping sight distance exceeds
ing sign used for this purpose is the 30-inch by available sight distance, warning signs may be
30-inch School Bus Stop Ahead (S3-1). Larger justified.

signs may be used in special situations where

more emphasis is needed. Some agencies havavailable Sight Distance (ASD) can be deter-
modified this sign to indicate the distance to themined with an assumed driver’s eye height of
actual stop, such as “500 Feet” in lieu of 3.50 feet and a target height of 4.0 feet. The
“Ahead.” target represents approximately one-half the
height of a school bus, including flashing lights.
By positioning the target at the point of bus stop,
the available sight distance can be determined.

SCHOOL
BUS STOP
AHEAD

Stopping Sight Distance (SSD) can be deter-
mined using the data and procedures in the latest
edition of AASHTO’sPolicy on Geometric

Design of Highways and Streets

S3-1

For traffic approaching the front of the bus stop,
10 feet should be anticipated for a pedestrian
crosswalk plus 25 additional feet for clear zone.

SCHOOL
BUS STOP

AHEAD For traffic approaching the rear of the bus stop,

35 feet should be anticipated for the length of the
Permissible bus plus 25 additional feet for clear zone.

Suggested Response to Installation Suggested Warning Sign

Requests Applications

1. Confirm with the school district the need for When approaching from the front, if ASD plus
the signs and the use of the location as a 10 feet plus 25 feet equals or is less than SSD, a
school bus stop. The highway authority maysign is warranted.
want to set up a complaint process, utilizing
school transportation and administrative When approaching from the rear, if ASD plus 35
employees as a first point of contact for feet plus 25 feet equals or is less than SSD, a
complaints and requests for signing. sign is warranted.
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If the need for a School Bus Stop Ahead sign isdressing school bus stop signing may be estab-
concluded, it is recommended that installation bished with the school district. It may be worth-

made approximately 500 feet in while to assign responsibility to the school for
advance of the point where one half of the monitoring the continuing need for signing by
stopped bus is visible. students and advising road authorities when such

warning is no longer needed. The determination
As with all warning signs, School Bus Stop of continual need for signing may require annual
Ahead signs should only be placed when war- communication from the highway authority to
ranted by previously described conditions. the school superintendent or transportation
Overuse of these signs or installation in unneceatirector. Unnecessary signs should be removed
sary locations will reduce the overall effective- promptly.
ness of the warning and result in the tendency for
drivers to ignore the message.

The appendix contains a sample letter and policy
Sign Maintenance for local agency use in negotiating agreements
Discuss sign maintenance needs with the schoulith school districts for installation of these
district. A formal or informal agreement ad-  signs.
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Sign Posts and Supports
To address various signing needs and agency of soil-bearing plates or concrete footings may
preferences, several types of supports are avaibe required to hold the sign in a stable position.
able. Small signs (less than 50 square feet) are
commonly supported with either wood or steel
posts. When available and with permission,  All sign supports located within the clear zone*
small signs also can be mounted on existing of the road or street must meet acceptable
utility or roadway light poles. Larger signs breakaway standards. Small sign steel supports
(greater than 50 square feet) may be mounted dascribed above and 4x4 wood posts generally
specially designed steel or aluminum structuresneet breakaway standards when installed in
such as trusses, bridges, or cantilevered suppdi&rmal soil” conditions and may be used within
the clear zone without barrier protection. When
Small Sign Supports soil-bearing plates or special foundations are
Small sign supports most generally are either needed in sandy or marshy soils, it is advised
wood or steel. Wood posts are available in  that you consult with the Department of Trans-
standard sizes of 4x4, 4x6, and larger. Box  portation or Federal Highway Administration .
beams of laminated plywood are available to Breakaway criteria adopted by the FHWA as-
support larger signs. Major types of steel sign sume a 7-foot path width for vehicles. (It is
posts for small signs include U-channel, round assumed that all posts less than 7 feet apart

pipes, and square tube. would be impacted simultaneously.) The table
“Common sign posts,” on the following page,
Posts for small signs are installed by direct lists the number of posts of various types and

driving, drilling and backfilling, or setting in a  sizes that can be installed within a 7-foot width
concrete foundation. In soft or sandy soils, useand still meet breakaway requirements.

* Clear zone is an unobstructed area adjacent to the traveled way that is provided to enable an errant
driver to return to the road or stop without potential for a serious crash. Criteria for determining
clear zone width are contained in AASHT®sadside Design Guide
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Common Sign Posts?

Description Maximum in 7-foot path

Wood Posts, Southern Yellow Pine?

4" x 4", direct burial

4" x 4" with two 1" holes, in 24" diameter, 30" deep concrete foundation
4" x 6" with two 1.5" holes, direct burial

4" x 6" in 18" diameter, 30" deep concrete foundation

4" x 6" with two 1.5" holes, in 24" diameter, 30" deep concrete foundation
6" x 6" with two 2" holes, in 24" diameter, 30" deep concrete foundation
6" x 8" with two 3" holes, in 24" diameter, 30" deep concrete foundation

P RPNEFENMNNDDN

U-Channel, 80 ksi Steel (Marion Steel)

3-ppf and less, direct burial

3-ppf and less with 6" splice and two grade 9 bolts and spacers on 4" centers
4-ppf and less with 6" splice and two grade 9 bolts and spacers on 4" centers

N W N

Steel Square Tube, 33 ksi (Unistrut Corp.)

1.75" square in a 2" square 12-gauge (Ga.) anchor

2.0" square and smaller, 12-gauge post in the next larger size anchor
2.5" square and smaller, 10-gauge post in the next larger size anchor
2.5" square and smaller, 10-gauge post with triangular slip base

WEFENW

Steel Square Tube, A570, 12 or 14 gauge (Allied Tube)
2" square and smaller 14 gauge in a 12-gauge anchor
2.25" square 14-gauge post in a 12-gauge anchor 1

N

Slip Base

S7 x 15.3 steel posts, inclined slip base, and concrete foundation 1
8" x 4" x 3 /16" thick steel tube, inclined slip base, and concrete foundation
W6 x 12 steel post, omni-direction slip base, and concrete foundation 1

=

Breakaway Couplings (Transpo Industries, Inc.)
45-ppf and less, and a weight of 600 pounds below the hinges
18-ppf and less, and a total weight of 600 pounds below the hinges 2

=

!In standard soil or in concrete as noted. Contact the manufacturer for other soil types and for installation
details.

2 Holes in wooden posts are drilled on the center line of the sides of the posts, perpendicular to the direction

of adjacent traffic at heights of 4 and 18 inches above the ground. See the illustration Typical breakaway
modification for wood sign posts on page C14.5.

Source: Arthur Breneman
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Wood Posts. Wood posts are most commonly
4x4, available in lengths from 10 to 14 feet and
4x6, usually in lengths of 16 to 24 feet. The
length of the post is dictated by elevation of the
selected location in relation to road surface and
desired embedment (usually recommended at
approximately 4 feet). To select the proper size
and number of wood posts for a given sign, refer
to the diagram, “Determination of sign post size
and number,” at the bottom of this page.

In addition, these dimensions can be used as a
guide to select the size and number of wood
posts:

SignArea Post Number and Size
less than 10 sq. feet one or two 4x4s
10-20 sg. feet one 4x6 or two 4x4s
2050 sq. feet two 4x6s

50-75 sq. feet three 4x6s or steel

greater than 75 sq. feet steel posts

/

Wood post

s B
g &
10 120
9 108
breakaway steel
posts required
8 96
7 84
75
6 72
< XD/t
3 ;
a NS
p 5 60 three - 4" x 6"
= 4 48 9
G

-4

"
LR
S
0 4
> & 0 &

96
8

108
9

Sign Width

120 132 144 156 168 180inches
10 11 12 13 14 15 feet

Determination of sign post size and number
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V\ groundline

approximately 4

PN A

Suggested sign post installation

In special situations, wood posts may need to be
spliced. Refer to the following diagram, “Post
Splicing Details,” for splicing detail suggestions.
Splices should be made just above the
groundline to allow breakaway features to
function properly. No part of the splice should
be below ground elevation.

For stability considerations, a maximum width of
4 feet is recommended for signs to be mounted
on a single post. The recommended minimum

sign width for a three-post assembly is 12 feet to

avoid having two posts within the path of an

errant vehicle. Refer to the following diagrams

for suggested two- and three-post mounting
configurations.

A
\ 4

754 3/5 w T55y,

VewIL 3w L 13w /6w,
N U

Minimum
8"

eI T e e

Typical three-post assembly

NN—1
flat washer
minimum 3’1 bolt head
——1-”"p
nu‘r//F'c
flat washer ‘
direction of fravel
NN
sign face on
*(/\« this side of post
\
L
~
4l
(r 7
%{ 24" lap
7 |7
3 [
direction of fravel |7, [/
/= minimum 3"
Ve maximum 6"
SIENSNENEN - HEN=NEn=N=ns

c---

v

Post-splicing details

Notes:

Posts for smaller signs with less than 10 square
feet of area should be installed with approxi-
mately 4 feet below the ground surface. For
larger signs and longer post lengths, the portion
below he ground surface should be a minimum
of 5 feet. Post holes should be backfilled with
suitable soil tamped in place. In cases where
the solil is unsuitable, crushed rock or crushed
concrete should be used. Care should be taken
in the process to see that the posts are plumb,
insofar as possible, at all times. If properly
placed, posts should remain firmly in position
without needing further attention.
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All wood posts 4x6 or larger must be modified to
meet breakaway requirements if located within
the clear zone. This modification can be
achieved by drilling two holes near the bottom of
the post as shown in the following figure.

All wood posts for permanent mounting should
be pressure-treated for maximum service life.

sign panel

< 4" nominal

front view

Typical modification for wood sign posts

Note:
All 4x6 inch posts shall be modified by having
two 1 1/2 inch diameter holes drilled

perpendiucular to the roadway center line.

<— 6" nominal

A

14"

|

1

! )

1 groundline
1

1

1

side view

% Hole size for larger posts:
6" x 6" - 2" diameter
6" x 8" - 3" diameter

Typical breakaway modification
for wood sign posts
(4 in. x 6in.)
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Steel Posts. Steel posts for small signs are  Round pipes and newer, modified shapes have
available in U-channel, round pipe, and squarebeen used successfully for small sign supports in
tube form. many jurisdictions. These pipes are also light
and can be driven directly or placed in concrete
U-channel posts are preferred in many cities footings. A threaded coupling also can be used
because of the light weight, direct-driving as a breakaway feature and a more efficient
feature, and low initial cost. U-channels gener+eplacement. Round pipes are somewhat more
ally exhibit lower loading capacities than other stable than U-channel posts and permit sign
steel designs and do not permit signs to be  mounting at any angle.
mounted at right angles on a common post.
Signs on U-channel posts may vibrate in the
wind, causing rotation or loosening from the
ground support. Use of soil-bearing plates may
be necessary to stabilize some signs. These
posts also can be installed back-to-back for
greater stability. The posts may be spliced for
more efficient use. A major manufacturer of U-
channel posts is Marion Steel.

(\f
D

::::::IIIIIIII reeerrret 1ttt/ @:

Steel pipe post

Standard galvanized, schedule 40 steel pipe is
often specified. Steel posts can be driven di-
rectly into the ground to a depth of at least 3.5
feet. However, these posts may not meet current
-~ breakaway standards, and this feature should be
considered before installation. Steel plates
attached to the posts add stability in windy
conditions. Recommended post sizes follow:

\

L’

Steel U-channel post

Sign Size Post Size
30" x 30" 2" 1.D.
The following posts are recommended for 36" x 48" 2.5"1.D.

various sign dimensions:
S-Square Tube Products of Commerce City,

Sign Size PostWeight Colorado, is one manufacturer of this type of

18" x 24" 2 Ibs./ft post. An example of round pipe supports and the
30" x 30" 3 Ibs./ft threaded coupling breakaway feature can be seen
36" x 48" 2 posts at 2 Ibs./ft on the following page.
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SPEED
LIMIT

standard pipe for post;

«— diameter depends on
sign dimensions and
wind loads

standard threaded
: < pipe collar coupling

-

non-reinforced
concrete footing

Round pipe sign support system and threaded
coupling breakaway feature (inset)

Square tube posts for small sign supports are

becoming more popular in both rural and urban
applications. Typically, these posts are furnished L _

with mounting holes prepunched at 1-inch
spacings. Common sizes range from 1 1/2

inches to 2 1/2 inches in either 12 or 14 gauge. !
These supports can be driven directly or installed !

in a larger-sized anchor post, which makes

replacement much easier. Advantages of square

tube posts include flexible mounting and use
options, increased strength compared to U-

ware is available to increase flexibility. How-
ever, the cost of square tube posts is generally
higher than U-channel. Whenever installing
patented support systems, users should refer to
manufacturer instructions.

o

{OOOOOOOOOO
\°°90900000 o

Square steel tube

sﬁﬁﬁ? € sign faces are SE"EAEP

installed on any
of four sides 5 O

<— sign post is inserted
and bolted into
place to desired
height

(8
o

holes 1”

four sides” pipe

bending design Cross section

breakaway -@- —>

bending design
breakaway —p!
2" max ®

Cross
section

< anchor sleeve (one size
larger than post) about
18" long is driven flush
with anchor post

bOOOQb4bOOOOOOOOOOOOOOQOOOOOOOOOOOOO

EOOOOOOO

<— anchor post is driven info L
ground; one hole is left

channel posts, option to mount on any side, and exposed above ground
simple replacement. Damaged posts also can be
recycled efficiently. Furthermore, special hard- Sign support systems
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The following figures and tables provide guid- from vendors. Major manufacturers of square
ance in selecting post size for various sign tube posts include Unistrut, S-Square Tube
dimensions. Additional information is available Products, and Western Highway Products.

12 \ \
\ \ \ \
\ \ \ N
\ \
. 1§ VI W VI
| L \. \
\ A \
0}
& 10810 \
E | A o\
e S 1 e w
_O 9 = ;- — -‘\) ->= .= ‘\-’/
S i S %RG; A S
& >\ > \ G;l\ S
O \ i
[ 8
5 \N
7 \ X N h
\ \ \ <
\ NN N \
\ N\
\ \ \ N
6 \ > < N
i 0 5 10 15 20 25 30 35 40 45 50

Panel Area on 1 Post (Square Feet)

e e et el
0 10 20 30 40 50 60 70 80 90 100

Panel Area on 2 Posts (Square Feet)

Lt e el
0 15 30 45 60 75 90 105 120 135 150

Panel Area on 3 Posts (Square Feet)

At intersection of panel area and centroid height
on the chart, select post size from the line to the

immediate right of the point. panel )

area A
Slip bases are required on the following: o,
* all posts with two sizes telescoped %_‘Q%
* two-post supports 2 1/4" and larger 88
e all three-post supports gound  y

Lines plotted using design information in

AASHTO specifications for supports for highway
signs.

Telespar sign post chart (70 mph wind speed) for square tube posts
Source: Unistrut.
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12-gauge perforated square posts?

Sign Size (inches)

Height to Bottom of Sign (feet)
8

Width x Height 5 6 7 10
12x12 11/2 11/2 11/2 11/2 11/2 11/2
12x18 11/2 11/2 11/2 11/2 11/2 11/2
12 x 24 11/2 11/2 11/2 11/2 11/2 13/4
12 x 30 11/2 11/2 11/2 11/2 13/4 13/4
12 x 36 11/2 11/2 11/2 13/4 13/4 13/4
12 x 48 11/2 13/4 13/4 13/4 2 2
18 x 12 11/2 11/2 11/2 11/2 11/2 11/2
18 x 18 11/2 11/2 11/2 11/2 11/2 13/4
18 x 24 11/2 11/2 11/2 11/2 13/4 13/4
18 x 30 11/2 11/2 13/4 13/4 13/4 2
18 x 36 11/2 13/4 13/4 2 2 2
18 x 48 13/4 2 2 2 21/4 21/4
24 x 12 11/2 11/2 11/2 11/2 11/2 11/2
24 x 18 11/2 11/2 11/2 11/2 13/4 13/4
24 x 24 11/2 11/2 13/4 13/4 13/4 2
24 x 30 11/2 13/4 13/4 2 2 2
24 x 36 13/4 13/4 2 2 21/4 21/4
24 x 48 2 2 21/4 21/4 21/2 21/2
30x12 11/2 11/2 11/2 11/2 11/2 13/4
30x18 11/2 11/2 11/2 13/4 13/4 2
30x 24 11/2 13/4 13/4 13/4 2 2
30 x 30 13/4 13/4 2 2 2 21/4
30 x 36 13/4 2 2 21/4 21/4 21/2
30 x 48 2 21/4 21/4 21/2 21/2 A
36 x12 11/2 11/2 11/2 11/2 13/4 13/4
36 x 18 11/2 13/4 13/4 13/4 2 2
36 x 24 13/4 13/4 2 2 2 21/4
36 x 30 13/4 2 2 21/4 21/4 21/4
36 x 36 2 2 21/4 21/4 21/2 21/2
36 x 48 21/4 21/4 21/2 A A B
42 x 12 11/2 11/2 11/2 13/4 13/4 13/4
42 x 18 11/2 13/4 13/4 2 2 2
42 x 24 13/4 2 2 2 21/4 21/4
42 x 30 2 2 21/4 21/4 21/2 11/2
42 x 36 2 21/4 21/4 21/2 21/2 A
42 x 48 21/4 21/2 A A B C
48 x 12 11/2 11/2 13/4 13/4 13/4 2
48 x 18 13/4 13/4 13/4 2 2 21/4
48 x 24 13/4 2 2 21/4 21/4 21/2
48 x 30 2 21/4 21/4 21/2 21/2 A
48 x 36 21/4 21/4 21/2 21/2 A A
48 x 48 21/2 21/2 A B C C

Note: All posts are 12 gauge, except as noted below.
A — 2 1/2 square tube, 10 gauge perforated.

B — combine 2 and 2 1/4 tubes, 12 gauge with slip base.
C — Combine 2 1/4 and 2 1/2 tubes, 12 gauge with slip base.

D — Combine 2 3/16 and 2 1/2 tubes. 10 gauge with slip base.
Design specification: Standard specification for structural supports for highway signs, luminaires, and traffic

signals.

1Single posts; wind speed 70 mph.

Source: Unistrut.
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Additional Small Sign Considerations. To

save installation and material costs and to mini-
mize sidewalk obstruction, consider alternate
mounting on existing supports such as utility
poles, roadway light poles, and signal poles.
Overhead span wires may also be appropriate in
special situations. When considering alternate
mounting, bear in mind that permission from the
pole owner is needed, and visibility to motorists
should be paramount.

Any sign support system should be durable and
structurally adequate to endure wind and ice
loadings. Also look for characteristics such as
relatively low material and maintenance costs,
ease of installation and replacement, availability,
crashworthiness, and visual aesthetics.

Large Sign Supports

Large signs (greater than approximately 50
square feet) are commonly supported with steel
or aluminum posts fabricated from w-beams or
s-sections and usually have several unique
features. When located within the clear zone
(see page C14.1 for a definition of clear zone),
special breakaway designs must be used. The
following figure illustrates a typical design for a
large sign support. Additional advice and design
information can be obtained from the lowa
Department of Transportation.

Other types of supports commonly used for large
signs include cantilever and sign bridge over-
head structures. Materials used for these struc-
tures include tapered steel tube, single steel tube
and truss construction. Aluminum is another
popular construction material.

\} 30

sign face —

g
fuse plate

assembly
sign post ———

fraffic

groundline
(variable)

3"
l breakaway

7 base (refer to
breakaway
base details)

stub
post | top of footing to be

length| |stub I\ same slope as design
1post 1 ‘slope when installe:
| 1 in sloping ground
1 <1 —concrete footing
Yy, I portion above

. 1 roundline to
< T>__"° e formed.

_——

side view

Typical sign installation
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W typical

ALY

stiffener

secure nut by
center punch

shim as
necessary

”

| ——

W typical

sign post

— stiffener

®
secure nut by
r center punch

I

washer

%h sTrengTh
boIT and
washer

W typical

" —’| ~—

v

stub post

sheet sfeel

™ high-strength nut,
bolt, and washer

—stubb post length

W typical

+—<

o

fraffic

(W) welds shall be confinuous

fillet welds and of a depth equal

to the thickness of the flange

for the post unless otherwise specified

'
AN

28 gauge golvcmzed

side view
Breakaway Base Data

Post Size | Bolt Size and Torque @ @ @
Wé6x9
W6é6x12 | 56" dia. x 2 %" wlasul 1w
W6x15 | Torque = 37 %' los. 57\ %\ Va
W8x18
W8 x 21
W10x22| %" dia. x 3 %" 6| 17 [
W10x26| Torque = 62 %' los. 1
W12 x26

Breakaway base details

sign posts and supports

C14.11
2001



Stop and Yield Signs
Sections 2B.04 through 2B.07 of the&J TCD approaches to an intersection, including across
describe Stop signs (R1-1), including applica- the corners, to allow approaching drivers to take
tions and placement. Use of Stop signs is rec- necessary action— stop, slow, or accelerate— to
ommended for specific situations primarily avoid collision. Any object in the sight triangle
involving high speeds, high traffic volumes, high enough to restrict visibility (3 feet) should
restricted views, and crash history. be removed or lowered, if possible. These
objects could include cut slopes, vegetation,
In addition, theMUTCD discusses a few situa- growing crops, or parked vehicles. An in-depth
tions where Stop signs should not be used. Thdiscussion of sight triangles can be found in
MUTCD also advises that less restrictive mea- AASHTO’s A Policy of Geometric Design of
sures of traffic control be considered where a futlighways and Stregt4990.
stop is not required at all times.
obstruction

. e/’/
A
el

R1-1

Sight triangle

MUTCD Sections 2B.08 through 2B.10 describe

Yield signs (R1-2) along with applications and \yhen an approach to an intersection is not
placement of these signs. This description  ontrolled by Stop signs, motorists should be
includes locations and situations where Yield able to see a potential hazard early enough to
signs can be effectively installed. Primary  (o1q appropriate action. The average driver
factors to be considered when judging the apprsqyires an estimated minimum of three seconds
priateness of Yield sign usage include traffic ¢, herceive and react to a hazard. The following
volumes, volume split, speeds, visibility, and {5 Jists the distance a vehicle will travel in

crash history. three seconds at various speeds.

Distance traveled by a vehicle in 3 seconds
(not stopping distance)

Speed (mph) Distance (feet)

10 45

Ri-2 15 70

Visibility and approach speed are important 20 90
factors when selecting the most appropriate 25 110
control for a given intersection. A sight triangle 30 130
can aid in the analysis of these factors. 35 155
40 180

A minimum sight triangle will allow a suffi- 50 220
60 260

ciently unobstructed sight distance along all

stop and yield signs C15.1
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The MUTCD advocates the use of Stop signs should be sufficient to permit an approaching
only when warranted. In many situations with  vehicle traveling at the posted or operating
lower volume roads and streets, Yield signs or nospeed to stop before reaching the major road
control may be the most appropriate choice. intersection.

Overuse of Stop signs will result in additional For urban streets:

delay for drivers, disruption in traffic flow, 1. The major street has been designated as a
increased fuel consumption and consequent through street with control along a substantial
pollution, and possible noncompliance by motor- length that grants or implies right-of-way by
ists. Some studies have found that Stop sign using traffic.

installation will not effectively reduce speeds 2. The average daily traffic should be less than
and should not be used for this purpose. Alter- 1,500 vehicles per day on the major street and

nate methods of controlling speeds, such as less than 600 vehicles per day on the minor
traffic calming, are described elsewhere in this  street.
manual. 3. The intersection should most likely be a

residential street intersection with a speed
Many studies have been made of the effects of limit of 25 mph or lower.
Stop versus Yield control at intersections. One4. No more than two crashes involving vehicles
such reference Guidelines for Converting Stop  on the minor street have occurred over the
to Yield Control at Intersectionsdlational Coop- past three years.
erative Highway Research Program (NCHRP)
Report 320, published in October 1989. Local agencies can develop criteria to best meet

specific needs. Yield signs can be a logical

If Yield signs are to be used for intersection  alternative to Stop sign control, but Sections
control, the following suggestions should be  2B.09 and 5B.02 of thelUTCD should be
considered prior to installation. These sugges-consulted for application criteria.
tions are general guidelines only, not specific
requirements. A detailed engineering study mal§ Stop or Yield sign visibility is restricted for

be needed to review specific situations. approaching vehicles, use of Stop Ahead or Yield
Ahead signs as describedVUTCD Section
For rural roads: 2C.26 should be considered.

1. The average daily traffic (ADT) on the
through road should not exceed 400 vehicles he following illustration and table can be used
per day. to determine sight distance warrants for Yield
2. The sight distance on the minor roadway  sign installation.

stop and yield signs C15.2
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Suggested minimum corner sight triangle for Yield sign control use

Minor Road Sight Distance, B, along Major Road for Various Speeds
Speed Distance 25 30 35 40 45 50 55 60 65
(mph) A (ft) mph mph mph mph mph mph mph mph mph

10 45 130 155 180 205 230 255 280 305 330
15 75 145 175 200 230 260 285 315 345 375
20 110 160 195 225 255 290 320 355 385 415
25 150 180 215 250 285 320 355 390 425 460
30 200 - 235 270 310 350 390 425 465 505
35 250 - - 295 340 380 420 465 505 550
40 315 - - - 365 410 455 500 545 590
45 385 - - - - 440 490 540 585 635
50 465 - - - - - 525 575 630 680

Note: Refer to the illustration Minimum corner sight triangle for Yield sign control use below.

minor road

Minimum corner sight triangle for Yield sign control use
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T and Y Intersections

“T” intersections, especially in rural locations, desirable 15’ where I:‘ ’

may be unexpected by motorists and require fight-of-way permits l w7
appropriate warning signs. Sections 2C.09 and topfional’)
2C.34 of theMUTCD describe Large Arrow

signs (W1-6 and W1-7). These signs are hori-
zontal and rectangular in shape with a yellow
background, black symbol, and a standard 48
inch x 24 inch size. The large arrow (W1-6)
warns of a sharp change in alignment for ap-
proaching drivers and is most commonly used on
pronounced horizontal alignment changes.
Please see the article “Curves and Hills” (C5) in
this manual for description of this application.

i W2-4

The double-head arrow sign (W1-7) is effective
in marking the terminus of “T” intersections. In
addition, Section 2C.34 thdUTCD describes
the “T” Symbol sign (W2-4), which can be used
in advance of specific “T” intersections. This
sign and other similar intersection warning signs , ,
desirable 15 where
(W2-1 through W2-6) should generally not be fight-of-way permnits |9 Wi
used on an approach where traffic is required to l (opfiona*)
stop, nor where the intersection is channelized,
nor where junction signing or advance-turn
arrows are present. The following figures
illustrate suggested signing for “T” intersections.

<>

wW1i-7

R1-1 Or R1-2

750" ***

* large double-headed arrow W1-7 may be
used when added emphasis is needed or

STOP
WAHEADY QA )

desired W3-1 Or wW3-2
*k , , — should be used if Stop/Yield
Operating Distance "A sign cannot be seen "A” **
Speed (feet) feet ahead of the
30 100 intersection
40 225
45 300
50 375
55 450 Typical signing for T intersections

*** nominal distance (other distance may be
used if engineering study indicates)

“T" and “Y” intersections C16.1
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The MUTCD also describes the use of the “Y”
Symbol sign (W2-5), which can be used in
advance of a “Y” intersection. Use of the large
arrow sign with double head (W1-7) also can be
used in the fork of the “Y” directly in line with
approaching traffic.

W2-5

*** Nominal distance (other distance may be
used if engineering study indicates).

Typical signing for Y intersections

“T" and “Y” intersections C16.2
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Unofficial and Unauthorized Signs

MUTCD and lowa Code Stipulations giving useful directional information of a type

Section 1A.08 of thlUTCD (“Authority for that cannot be mistaken for official signs.

Placement of Traffic Control Devices”) states the

following: Every such prohibited sign, signal, or marking is
hereby declared to be a public nuisance and the

“Traffic control devices, advertisements, an-  authority having jurisdiction over the highway is

nouncements, and other signs or messages withéneby empowered to remove the same or cause

the highway right-of-way shall be placed only a# to be removed without notice.”

authorized by a public authority or the official

having jurisdiction, for the purpose of regulatingConsidering these provisions and requirements

warning, or guiding traffic ... Any unauthorized unofficial and/or unauthorized signs, and other

traffic control device or other sign or message traffic control devices or markings within public

placed on the highway right-of-way by a privateright-of-way should be removed or caused to be

organization or individual constitutes a public removed as soon as possible.

nuisance and should be removed. All unofficial

or nonessential traffic control devices, or other Political Signs

signs or messages should be removed.” Section 306C.22 of the lowa Code contains
provisions specifically addressed to a class of
signs described as political signs and regulates

Furthermore, the Code of lowa, Section 321.25%e size and duration of these signs. Political

(“Unauthorized Signs, Signals, or Markings”) signs may be erected and maintained on private

states the following: property, provided the property owner agrees and
the sign conforms to general provisions con-

“No person shall place, maintain, or display  tained in the Code for other advertising devices.

upon or in view of any highway, any sign, signal,

marking, or device which purports to be or is amA sample county political sign policy is included

imitation of or resembles an official parking  in the appendix. Advice of legal counsel and

sign, curb, of other marking, traffic control close adherence to local ordinances is advised.

device or railroad sign or signal, or which at-

tempts to direct the movement of traffic, or Section 306.23 of the lowa Code describes

which hides from view or interferes with the  conditions in which special event signs may be

effectiveness of any official traffic control deviceerected on private property. Specific require-

or any railroad sign or signal, if such sign, ments for placement, size, location, and duration

signal, marking, or device has not been autho- are included in this code section.

rized by the department and local authorities

with reference to streets and highways under For more advice on this topic, contact Advertis-

their jurisdiction and no person shall place or ing Management, Office of Traffic and Safety,

maintain, nor any public authority permit upon lowa Department of Transportation, Ames, lowa,

any highway, any traffic sign or signal bearing 515-239-1296.

thereon any commercial advertising. This shall

not be deemed to prohibit the erection upon  Please refer to the appendix of this manual for

private property adjacent to highways of signs additional information.

unofficial and unauthorized signs C17.1
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Warning Sign Placement

Warning signs should be placed to allow ad- intermediate side road exists between the sign
equate time for a driver to perceive, identify, and the condition. This will avoid confusion for
decide, and perform any necessary maneuver. the driver about the location to which the warn-
The total time required to perceive and react toiag pertains.

situation is referred to in tiHdUTCD as percep-

tion, identification, emotion, and volition, or  Other miscellaneous warning signs not related to

PIEV time. PIEV time can vary from about 2 a specific location, such as Rough Road (W8-8)

seconds for general warning signs to as much asd Soft Shoulder (W8-4), may be installed in

10 seconds where higher driver judgement is the most appropriate location available. Mini-

required. Please refer to Section 2C.05 of the mum spacing between warning signs with

MUTCD for more details. different messages should normally be based on

PIEV times for driver comprehension and reac-

The following table suggests minimum warningtion.

sign placement locations that may be used for

three conditions:

» Condition A—high driver judgement required. ROUGH
Typical situations are merges, lane reductions, ROAD
and narrow bridges, usually on high-volume,
high-speed roads.

» Condition B—stop condition. Drivers may be ws-8
required to come to a complete stop such as
signalized or stop-controlled intersections,
crossroads, and pedestrian or school SOFT
crossings.

» Condition C-deceleration condition. Drivers il
may be required to reduce speed to make the
proper maneuver, such as a curve, turn, dip, or
low clearance.

ws8-4

Some advance warning sign locations are fixed
The above information should be considered points, such as speed limit changes, no passing
minimum requirements and engineering judge-zones, etc.; but reasonable flexibility is allowed
ment must be exercised with these applicationsn the location of many other warning signs.

When deciding location for these signs, be sure
In some locations, a supplemental advisory plate consider surrounding terrain and visibility
with distance noted may be used where an constraints.

warning sign placement C18.1
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Cut sections or narrow right of way may restrictif signs are mounted back to back, care should
desired height and lateral displacement of signbe taken to assure the shape or outline of either
placement. Obstructions, such as trees, build- sign is not obscured.

ings, utility poles, bridge piers, and other signs,

may hamper visibility. Existing driveways, side The effectiveness of any warning sign placement
roads, and other features may also affect sign should be reviewed periodically, both day and
placement. In general, always increase warninguight.

sign placement distance when obstacles to the

ideal location are encountered.

A guide for advanced warning sign placement distance (in feet)*

Posted Condition A General Warning Signs
or 85" High Judgement Condition B Condition C—Deceleration Condition to Listed
Percentile Needed? Stop Condition® Advisory Speed (mph) (desired speed condition)*
Speed (mph)
0 10 20 30 40 50
20 175 5 5 ; ; ; ;
25 250 5 100 5
30 325 100 150 100 - - -
35 400 150 200 175 5 ; ;
40 475 225 275 250 175 - -
45 550 300 350 300 250 5 -
50 625 375 425 400 325 225 -
55 700 450 500 475 400 300 5
60 775 550 575 550 500 400 300
65 850 650 650 625 575 500 375
Notes: Yield Ahead, or Signal Ahead. The distances
! The distances are adjusted for a sign legibility ~ are based on the 1990 AASHTO policy for
distance of 175 ft, which is the appropriate stopping sight distance (page 120) providing a
legibility distance for a 5-in. Series D word PIEV time of 2.5 seconds and friction factor of
legend. The distances may be adjusted by 0.30 to 0.40 minus the sign legibility distance
deducting another 100 ft if symbol signs are of 175 ft.
used. Adjustments may be made for grades if 4 Typical conditions are locations where the
appropriate. road user must decrease speed to maneuver
2 Typical conditions are locations where the through the warned condition. Typical signs
road user must use extra time to adjust speed are Turn, Curve, or Cross Road. The distance
and change lanes in heavy traffic because ofa  is determined by providing a 1.6 second PIEV
complex driving situation. Typical signs are time (1990 AASHTO, page 119) a vehicle
Merge, Right Lane Ends, etc. The distances deceleration rate of 10 ft/second? minus the
are determined by providing the driver a PIEV sign legibility distance of 175 ft.
time of 6.7 to 10.0 seconds plus 4.5 seconds ® No suggested minimum distances are pro-
for vehicle maneuvers minus the legibility vided for these speeds, as placement location
distance of 175 ft for the appropriate sign. is dependent on site conditions and other
3 Typical condition is the warning of a potential signing to provide an adequate advance
stop situation. Typical signs are Stop Ahead, warning for the driver.

Source: MUTCD.
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Pavement Markings
Pavement markings can be a very cost-effectivéections 3A.05 and 3A.06 of tMUTCD list
roadway improvement in terms of reducing several principles or concepts for longitudinal

crashes and providing guidance to drivers, lines:

especially at night. Part 3 of tMUTCD de- * Yellow lines designate separation of traffic
fines the purpose of markings: to regulate and  lanes flowing in opposite directions or can be
guide traffic movements and promote safety. used to mark the left edge of one-way
Markings can be used to supplement other roadways.

regulatory and warning devices or used alone to  White lines delineate the separation of traffic
provide results that cannot be obtained with flows in the same direction or can be used to
other devices without diverting attention from mark the right edge of pavements.

the roadway. * Red markings are used to delineate roadways

that shall not be entered or used.

Pavement markings, like other traffic control * Broken lines are permissive.
devices, should be easily recognized and under- Solid lines are restrictive.
stood, well-maintained, and used only in consis= Dotted lines indicate guidance.
tent applications, including design, color, and ¢ The width of line indicates degree of
placement location. emphasis.

* Double lines indicate maximum emphasis or
Roadway markings can be yellow, white, red, or restriction.
blue. Section 3A.04 of thdUTCD describes ¢ Blue markings designate parking for persons
where each of these colors may be used. In with disabilities.
addition, black may be used on lighter pavement
to supplement the standard colors. Ablack  TheMUTCD further recommends widths and
outline can be quite effective in improving the patterns for longitudinal pavement lines, gener-
visibility of markings in some instances. ally as follows:

¢ Normal line width is 4 to 6 inches (wider lines
Roadway markings can be classified as longitu- may improve visibility).
dinal lines, transverse markings, or words and * A wide line should be at least twice the width
symbols. These markings can provide positive of a normal line.
guidance by defining limits of safe travel, such * Double lines are two normal-width lines
as center lines, lane lines, edge lines, crosswalksseparated by a discernible space.
or stop bars. Markings can also be used for * Broken lines consist of segments and gaps,
negative guidance, advising drivers where not to usually with a ratio of one to three. For rural
travel, such as no passing zones, gore areas, or highways, this ratio is generally 10-foot lines
painted medians and islands. Word messages to 30-foot gaps.
and symbols on the pavement include directional Dotted lines are formed by short segments,
arrows, speed limits, and approach warnings normally 2 feet in length and 4 feet apart.

such as Stop Ahead,and Pedestrian X-ing. Width of a dotted line should be at least equal
to the width of the line being extended.

Street markings can be used to designate parking oo 'Ii_ﬂ%

spaces, and painted curbs can be used to supple- & 4"

ment parking restriction signing. Dotted line (white)

pavement markings D1.1
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Materials Poly urea and poly urethane are also two-compo-
Pavement marking materials can be divided intaent materials that can provide fast drying times
two common types, nondurable, primarily paintsyith good durability. Both materials require
and durable, which include epoxy, thermoplas- specialized application equipment but can be
tics, poly urea, poly urethane, tapes, and raiselaced at temperatures as low as 32 degrees
pavement markings. Each marking material typ@hrenheit, which can be advantageous for late
has specific characteristics that must be considseason work.
ered in the selection process, including service-
life expectancy, color quality, retroreflectivity,
special application methods, and of course, = Thermoplastics are solid at ambient temperatures
initial cost. Because service life and retained and must be melted for application. These
retroreflectivity are key elements for agency  materials can be furnished in two forms: solid
consideration, these factors should be includedblocks and granulated mixture. Thermoplastics
life-cycle analysis to determine the most cost- do not contain solvents. This type of material
effective material for each type of application. will provide extended service life, with extruded
application generally outperforming spray
Nondurable Markings. Nondurable markings placement. Loss of material may occur from
(paints) can be further categorized by solvent, snow-removal operations. Reapplication over
method of application, and drying time. Histori-existing markings may be accomplished with
cally, traffic paints have been available with a little surface preparation, although material
variety of solvents, including alkyd resin (oil), buildup must be considered.
rubber, modified alkyd (oleoresin), and water-
borne. Due to environmental concerns, solvent-
based paint has now been largely replaced by Tapes are available in several performance levels
waterborne or water-based paints. Methods ofand types, both permanent and temporary. Tape
application for paints can be either hot or cold. markings can be applied to existing pavement,
rolled into hot surfaces, or placed in prepared
Drying time is another type of classification.  grooves. Wet reflective tape is also available in
While application method, ambient temperaturggermanent or temporary applications. This
and chemical composition can affect drying  material can provide good visibility, even when
time, several categories can be specified. Thegelly submerged in water. Proper surface prepa-
include conventional (several minutes to severahtion is especially critical to achieve maximum
hours), fast dry (2 to 7 minutes), quick dry (30 performance from tape markings. At the end of
seconds to 2 minutes), and instant (30 secondauseful life, tape markings should be removed
less). prior to application of new material. Generally,
this is accomplished by grinding. While the
Durable Markings. Epoxies are two-compo- initial cost of some tapes is high compared to
nent materials that generally provide longer  other markings, extended service life can make
service life than paints. Application usually  this material a cost-effective consideration.
requires specific surface preparation, such as
shot or sandblasting and a relatively long cure
time (up to 45 minutes depending on ambient The following table provides cost and service
conditions). Both fast-set and slow-set formulalife information for several pavement marking
tions are available, but performance of fast-set materials.
epoxy can be unsatisfactory with certain pave-
ment types.

pavement markings D1.2
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Cost and service life of marking materials

Marking Expected Cost?
Material Service Life

(in years)?!
Traffic Paint 1/2to1 $0.10/ft
Epoxies 2to 3 $0.60/ft
Poly Ureas and
Urethanes 2t05 $0.85/ft
Thermoplastics 5to 72 $0.90/ft
Tapes 2to 7® $1-4.00/ft
Wet Reflective
Tape 2to 4 $1-2/t

1 Service life can vary with traffic and weather
conditions

2 Cost based on averages, will vary based on
guantities, locations, placement factors, etc.

3 Night visibility may deteriorate earlier.

Special Marking Products and
Procedures

Concern for maintenance of minimum
retroreflectivity standards and visibility in wet
weather conditions has resulted in increased
interest in new products and methods.

Raised pavement markers (RPMs) have been
used for many years to improve nighttime

visibility in needed locations. RPMs have not

been accepted for general use in many northern

states due to high initial cost and susceptibility to
damage from snowplow activity. However with
care in design and installation, RPMs can be an
effective means of guidance for vehicles at night.

The following suggestions are included for RPM

usage:

* RPM color must be the same as the marking
they supplement or replace.

» Retroreflective or internally illuminated
RPMs can replace markings of other types.

* The pattern of RPMs should simulate the
pattern of replaced markings.

* Normal spacing for RPMs should be
determined based on the standard length of
the broken line segment.

* Where it is desired to alert motorists to a
change in road alignment, this spacing may be
reduced.

Raised pavement markers can also be used
effectively in certain temporary work zone
applications.

Refer to Sections 3B.11 through 3B.14 of the
MUTCD for more information on raised pave-
ment markers.

The illustrations on the following pages depict
typical raised pavement marker applications.

D1.3
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5.86" Notes:

1. Center-line raised pavement markers shall be
placed between the two painted lines.
Markers installed along an edge line or
channelizing line shall be placed so that the
casting is not more than 1 inch from the near

11— edge of the line. Markers installed along a

lane line or dashed yellow center line shall be

placed between and in line with the dashes.

O | Markers shall not be placed over lines except

where the lines deviate visibly from their

v correct alignment, and then, only with the
approval of the engineer.

2. To facilitate the cutting of the two parallel
slots and intervening concaved surface
simultaneously, it is recommended that an
arbor and saw blades assembly be used. For
additional details and tolerances of the
casting and arbor-saw assembly, contact the
casting manufacturer.

A
Y

9.25"

i —>B<€ 590 TE 0.64" 9%
—» —0,71"19% "~

g P S Y%
Ay
592 0% :
—>»| [«—0.58""5% 0.53"+00¢
A1 .53
: %
- — v°om Conventional Low-Profile
Type Type
A 1.74" 1.69"
B 0.46" 0.59"

optional for conventional type

Casting and saw cut details for raised pavement markers
Source: Ohio Department of Transportation.
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edge of pavement

¥ ——e———————
" n max.
0 80" typical (see note 1)

Edge Line

one way (white) with right edge line and
one way (yellow) with left edge line or
two way (yellow both sides)

¢ 120" or 80’ typical
2" T o

T longitudinal joint

Lane Line
one way (white)

40" typical

(see note 5) 1" max.

& Tseenote 1)

longitudinal joint

Channelizing Line
two way (white)

80" typical
(see notes 3 and 4)

broken possing
prohibited

double solid

Center Line
two way (yellow)

Typical raised pavement marker placement with longitudinal pavement markings
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Legend
QA reflectors

RPM details for horizontal curve

Notes:

1.

For one-lane bridges, painted center line and
center-line markers may be omitted 160 feet
on each side and across the bridge.

. For haorizontal curves of 5 degrees or greater,

the spacing of the center-line markers shall
be reduced to 40 feet between P.C. and P.T.

. For horizontal curves of 10 degrees or

greater, the spacing of the center line
markers may be reduced to 20 feet between
P.C. and P.T. When using 20-foot spacing, 12
raised pavement markers at 40-foot spacing
shall be installed on each end of the 20-foot
spacing.

. A minimum of three equally spaced, raised

pavement markers shall be installed on the
back taper.

. When a channelizing line is less than 80 feet

long, one raised pavement marker shall be

two way (yellow)
@ 80 spacing
cenfer line

two way (yellow)
@ 80’ spacing
center line

(see note 6)
(see note 4)

two way (white)
@ 40" spacing

Legend (see note 5)

B reflectors

RPM details for approach with left turn lane

one way (white),
10 @ 80,
edge line

two way (yellow/yellow)
@ 80

center line

160

P see nofel one way é\év’hi’re],
™" two way (whitewhite) e%ge iine

@ 40', edge line
(both sides)

RPM details for one-lane bridge

placed at each end of the line and one shall
be placed in the center of the line.

6. Raised pavement markers shall not be placed

on edge lines on a through approach.

Source: Ohio Department of Transportation.

pavement markings

D15

2001



Specifications and application rates for placing pavement marking lines

Broken Broken Double No Passing Zone Right Edge Left Edge
Center Line Lane Line Center Line Line Line Line
Color Yellow White Yellow Yellow White Yellow
Width 4" 4" two at 4" 4" 4" 4"

Pounds of Beads per Gallon of Paint?
8 6 8 8 6 8

Wet Film Thickness (mils)
11

11 11 11 11 11
Gallons of Paint per Milet!
3.02 3.02 24.14 12.07 12.07 12.07
Feet per Gallon of Paint
1748 1748 219 437 437 437
Gallons of Paint per Minute?
0.60° 0.60° 4.40 2.42 2.42 2.42

1 Maximum retained retroreflectivity may be achieved with a bead rate of 10 lbs/gal and paint rate
of 15 gal/mile for single, solid 4-inch lines.

2 Based on a uniform travel rate of 12 mph, or 1,056 feet per minute.

3 Rate of application when 10-foot segments of broken line are being placed.

4 Rate of application for placing double lines simultaneously.

Other methods to improve nighttime and wet preparation and application requirements that
weather visibility include recessed pavement should be adhered to for quality results.
markings, which involves grooving a strip of

appropriate dimensions in the pavement surface

followed by installation of a high-performance, Paints. Water-based paint is the most common
retroreflective traffic tape. This method and  type of pavement marking material used in
others of similar technique are costly initially butirisdictions today. Before applying this, or any

have demonstrated excellent service life chara@ther type of markings, proper cleaning of the
teristics. road surface is required. Generally, brooming to

remove dirt, concrete curing compound, vegeta-

Special pavement markings, such as those tion, and debris will result in a sufficiently clean
described, can be especially cost-effective in surface. However, washing of the surface may
high traffic urban areas, such as intersections, be needed in some instances. It is imperative

where maintenance of desired visibility is diffi- that clean, dry pavement conditions exist during

cult. painting operations. Spotting of line locations
can then be completed. The table above contains
Application Recommendations suggested application rates for both paint and

To achieve desired performance and service liféetroreflective beads. Whether these markings
from pavement markings, regardless of materizdre placed by local crews or contract, the rates
used, proper application techniques should be and wet film thickness in the table above can be

followed. Each marking type has specific used to ensure proper application.
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Suggested operating speed for trucks applying Many factors can affect service life of pavement
paint is 12 mph or 1,056 feet per minute. Newenarkings. Some of these include pavement type
equipment can allow painting at higher speeds,and surface condition, volume and composition
but the quality of product should not be sacri- of traffic, season and temperature at application
ficed for faster application rates. Studies have time, thickness of markings, and snow removal
shown that retained retroreflectivity will be damage. But key factors in satisfactory perfor-
reduced significantly at application rates over mance of all types of marking material are
17.5 mph. proper surface preparation and application
techniques.
Most painting of traffic lines is accomplished to
renew existing markings, with the old lines still Contract Bidding and
visible. For best results and professional appe@&dministration
ance, adequate care should be exercised to mdftble lowa Department of Transportation is an
the old markings as much as possible. This magxcellent source of information on bidding,
be particularly challenging with broken or skip specifications, and approved contractors and
lines but is well worth the effort. If existing materials. Consult with the appropriate offices
lines are to be revised, the old markings shouldof the lowa DOT to obtain advice and informa-
be completely removed. Common removal  tion.
methods include water blasting, sandblasting,
burning, and grinding. All contracts should include specific perfor-
mance requirements, including beginning and
Equipment used for paint application should beending dates and number of working days
properly designed and maintained for best allowed. Appropriate penalties should be in-
results. Heat exchangers can be used to decredsaded to protect local agencies from incomplete
paint viscosity for easier spraying, especially orand unsatisfactory work. If removal of existing
cool, humid days. However, paint should not benarkings is necessary, be sure to clearly state
heated over 120 degrees Fahrenheit. Paint flothis in the contract documents. When propri-
meters should be used to monitor delivery rategtary or special durable materials are contracted,
and assure compliance with intended applicatidndders should be properly qualified to accom-
standards. plish the work. Contractor certification by the
material vendor may be desirable as a qualifica-
tion prior to bidding. Testing and/or certification
Other Materials. For other pavement marking of materials should also be expected. If a war-
materials, follow manufacturer recommendationgnty is desired, this should also be included in
closely, especially for surface preparation, the contract stipulations. Knowledgeable and
ambient temperature restrictions, and applicati&perienced inspectors are a valuable asset in

techniques. Expensive durable markings, suchgchieving high-quality results from pavement
as thermoplastics, epoxy, and tapes can fail  marking contracts.

prematurely if manufacturer requirements are
neglected.

Some states are successfully using multi-year,
Whenever applying pavement markings on  performance-based specifications for pavement
streets and roads open to public travel, itis  marking placement. This procedure may be-
important to use proper traffic control proce-  come more commonplace in the future. How-
dures. Refer to Part 6 of tUTCD and ever, the quality and completeness of contract
“Temporary Traffic Control During Operations” specifications along with good inspection are
(K1) in this manual for suggested work zone  key to achieving desired results and avoiding
traffic control. disagreements over performance.
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Warranties markings are not used on low-volume rural

For best results, follow manufacturer recommemeads, short sections may be marked at specific

dations closely, especially when specifying highecations such as hills, curves, bridges, etc. to

performance pavement marking materials. designate the position of opposing traffic.

Whether material placement is accomplished byWhere center lines are placed, no passing zone

agency staff or contractor, procedures should bnes should also be used where minimum

adequately monitored to assure specifications grassing sight distances do not exist, at lane

met. Review vendor warranties carefully to  reduction transitions, and at approaches to

ascertain whether materials purchased will meeatbstructions that must be passed on the right.

expected results. If failures occur, how will a

settlement be made? Will the vendor replace aFor urban arterials and collectors, MM&ITCD

no cost to the agency? What initial recommends center lines be placed where road-

retroreflectivity should be expected? How longways are 20 feet or greater in width and traffic

will minimum values be retained? All vendors volumes meet or exceed 4,000 ADT.

do not offer detailed warranties for products, but

local jurisdictions should request verification  On traveled ways less than 16 feet in width, an

that expected results will be met. engineering study should be used to determine
whether center-line markings should be placed.

Applications of Pavement and Curb

Markings Typical two-lane, two-way road applications are
Center Lines. For two-lane, two-way roads, shown in the following illustrations and those on
center lines consist of: the following page:
* normal, broken yellow lines where passing is

permitted.
« anormal, broken yellow line and parallel 4 5

solid yellow line where passing is permitted _ - — _L_ [

in one direction. et Dot ple pep ™
 double, solid yellow lines where passing is 10 30 10 30 Y

prohibited in both directions. broken center fine (yellow)

Section 3B.01 of thlUTCD recommends use Broken center line (vellow)
of center lines on paved rural arterials and

collectors with a width of 18 feet or greater and -

traffic volumes exceeding 3000 ADT. Rural 5 ‘1/4 1
roads not meeting these minimum characteristics P S — EQ (oin
can also be considered for center-line application 5[/4,, Bl
when warranted by an engineering study and 4
judgement. Where continuous center-line Double center line (yellow)
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Lane Lines. Chapter 3B of thtUTCD recom- greater, where the edge is not delineated with
mends lane lines be used on roadways with two curbs or other markings.

or more adjacent traffic lanes with the same  « Other low-volume roads or locations where
direction of travel and at congested locations engineering study or judgement indicates
where the roadway will accommodate more need.

traffic lanes with lane lines than without. Lane

lines, when used, are to delineate the separatiodn low-volume rural roads, edge-line markings
of traffic traveling in the same direction. Thesemay be used at specific locations, such as hori-
lines are white in color, normally 4 inches in  zontal curves, narrow bridges or pavement width
width, and consist of either broken or solid linegeductions, curvilinear alignment, or other
Broken lines indicate lane changing is permittedbcations where needed, based on engineering
with appropriate care and solid lines are used tjudgement or study. Edge-line markings may
discourage lane changing. Double solid lines aaéso be used where restricting traffic from

used where crossing lanes is prohibited. shoulders or other areas with less structural
strength than adjacent pavement is desirable.
. 5y Edge-line markings can be used with or without
A ore wiah O™ v i_ center-line markings. Edge lines should not be
[ ] placed where engineering study or judgement
direction of fravel gy T A indicates that safety may be adversely affected.
Solid lane line (white) edge of pavement

3"-4" from pavement edge
joint line 4" —1

D . |
5 ‘|1 | Iane width =T
X —- — f
P I > <> _ - — - — - -G
10 30 10 30 10 edge line left (yellow)

broken lane line (white) Left edge line, one way (yellow)
Broken lane line (white)

edge of pavement

No Passing Zones. Requirements and applica- 4
tion for no passing lines is described in the “No
Passing Zones” section of this manual and in

Section 3B.02 of thiIUTCD. T s T T
edge line right (white)

3"-4" from pavement edge—l

l
L |T T

-G
Edge Lines. Edge lines are used to delineate Right edge line (white)
the edges of the traveled way on paved road- ) )
ways. These markings have unique value as Pavement Marking Extensions through )
visual reference guides for drivers at night and !ntersections. Geometric conditions, such as
under adverse weather conditions. When thes§<€Wed alignments, multiple turn lanes, complex
lines are used, they should not be continued d€Signs, or crash history may warrant a need to
through intersections but should be continued CONSider extension of longitudinal pavement
across driveways. Edge lines are normally 4 markings through certain intersections. These
inches in width and white in color on two-lane, Markings, which can be either center lines or

two-way roads and streets. Edge lines should [#"€ lines, may provide additional control and

placed on these streets and highways per Sectff{dance for motorists. ThéUTCD recom-
3B.07 of theMUTCD: mends such extensions be the same color and at

e Rural arterials and collectors with a width of least the sam_e I\{Vidth as the line b;aing exten_ded.
20 feet or more and an ADT of 3,000 vpd or Dotted or solid lines can be used for extensions

pavement markings D1.10
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with greater width or raised pavement markers Lane-Reduction Transition Markings. On
utilized for additional emphasis. The following roads with pavement markings, Section 3B.09 of
diagrams illustrate several options for pavementhe MUTCD requires that lane-reduction mark-

marking extensions through intersections.

Ay parking stall

(Aom 8u0)

(one way)

Solid double turn lane lines

Dotted line markings to extend longitudinal
lane line markings

Offset lines continued through the intersection

ings be used to guide traffic where pavement
width changes to a lesser number of lanes. On
two-way roadways, no passing markings shall be
used to prohibit passing in the direction of
convergence and continue through the transition
area. TheMUTCD describes transition length
computations. The following illustrations show
recommended signing and markings for several
situations.

a. from 3 lanes to 2 lanes

edge line

W4-2

b. from 4 lanes to 3 lanes

Oper lengin

! IG edge line A
=

W4-2

c. from 4 lanes o 2 lanes

p—— Toper lenain
»d/4|€
d
® Speed (mph) 25135[45|55

e *d” Distance (f) |250/400]550]750

Pavement markings and signing for transitions
in lanes

In addition, where a narrow bridge or abrupt
narrowing of pavement width occurs, it is sug-
gested that edge transition lines be added for
traffic guidance. The lowa Department of
Transportation’svlanual on Pavement Marking
Programrecommends a transition length (taper)
of 300 feet. Refer to the following illustration
for suggested edge-line placement.
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When used for no parking restrictions, curb
markings may be used as a supplement to regula-
tory signing, especially where curbs can be
obliterated by snow, ice, or debris. When signs
are not used, it is suggested that a legible word
marking be stenciled on the curb, such as “No
Parking.” Because yellow and white colors are
routinely used for delineation, Section 3B.21 of
the MUTCD allows local authorities to prescribe
—a special colors as a supplement to standard
signing for parking regulations. Other colors,
such as blue (to designate handicap parking), are
also permitted by thBIUTCD.

equal to
or greater
than W+2

center line

Some jurisdictions have established guidelines
for parking restrictions at intersections primarily
based on sight limitations for approaching
traffic. These restrictions can vary from a
minimum of 10 feet from an established cross-
walk for minor street approaches to 30 feet from
crosswalks at signalized intersections.

edge lines

300

All curb markings can be costly and labor inten-
sive to apply and maintain; therefore, placement
should be carefully studied prior to initial instal-

v lation.
paint
narrower \
roadway or Qutte

narrow bridge

paint 12" width for 6” standard curb,
paint 14" width for 6" sloped curb.

Curb markings (yellow or white)

Edge-line transition at abrupt changes in
pavement width or approaches to narrow

bridges Channelizing Markings. Channelizing mark-
ings consist of minimum 8-inch wide or double
solid lines. They can be yellow when used to
separate traffic traveling in opposite directions or
white for traffic moving in the same direction. A
common use of channelizing makings is to guide
traffic at entrance and exit ramps of inter-
changes. However, these markings can also
provide valuable guidance assistance to motor-
ists when an obstruction occurs in the middle of
a roadway, such as bridge piers or refuge and
median islands. Additional emphasis can be

Curb Markings. Curb markings, when used,
are most often intended for delineation or to
reinforce parking restrictions. When used for
delineation, curb markings should follow the
general principles of markings in Chapter 3A of
theMUTCD. Colors for those markings would
generally be either retroreflective yellow or
white, depending on roadway design.
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obtained by crosshatching the triangle-shaped recommended stopping point. Placement loca-
island area with the same color markings as théion for stop bars should always consider motor-

channelizing lines. Section 3B.10 of the ists’ vision of crossroad traffic from the stopped
MUTCD further describes requirements and  position. Also consider whether growing crops
application of channelizing markings. may restrict vision at certain times of the year.

Drivers should be able to adequately view
approaching traffic from the stop-bar position or

i this marking will not be effective.
A A
12 o0 24"
I A
g
—+— Stop bar (white)

Crosswalks. Crosswalks are used to guide
Channelizing markings (white and yellow) pedestrians across intersections and roadways by
defining the most appropriate crossing path.

Transverse Markings. Transverse pavement |1€S€ markings also warn motorists of pedes-

markings include stop bars, crosswalks, speed tian crossing points. Crosswalks can be in-
measurement markings, and miscellaneous ling&alled at intersections controlled by traffic
such as parking space markings. Section 35_15|gnals or Stop signs and noncontrolled intersec-

of theMUTCD requires these markings to be tions. When used in nonintersection applica-
white in color. tions, these markings will legally establish the

crosswalk.

Stop bars are solid white lines, 12 to 24 inches in )
width, that extend across all approach lanes. S€ction 3B.17 of thtlUTCD requires that

These lines can be used in conjunction with St(%osswalks consist of solid white lines marking

signs or traffic signals where indication of both edges of the crosswalk. Furthermore, these
vehicle stopping location is important for pedeslN€s shall not be less than 6 inches nor more

trian safety, where crossings exist, or for motor{N@n 24 inches in width and should not be placed

ist safety, such as at signalized railroad cross- €SS than 6 feet apart. Itis also recommended
ings. that crosswalk lines extend entirely across the

paved roadway to discourage diagonal pedestrian

Stop bars can be used in rural or urban locatioéVel where this movement is not intended.
and with or without crosswalk markings. When - o

used, stop bars should normally be placed 4 fe&©r additional visibility, the area of the cross-
in advance of and parallel to marked crosswalk¥alk may by marked with white diagonal lines.
Where crosswalks are not marked, stop lines ncreased durability can be gained by using
should be placed at the desired vehicle Stoppingh'te longitudinal lines placed perpendicular to

point, but not more than 30 feet nor less than 4the crosswalk. These lines may be 6 feet long,
feet from the intersecting roadway. approximately 12 to 24 inches in width and
spaced 12 to 60 inches apart. Spacing the mark-

When used at Stop sign locations, stop bars ings to avoid wheel paths will reduce wear.

should be placed in line with the Stop sign.
However, if the sign cannot be located at this
point, the stop line should be placed at the

Placement of crosswalks is encouraged by the
MUTCD at intersections where substantial

pavement markings D1.13
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conflicts exist between vehicles and pedestrianBor discussion of supplemental crosswalk identi-
Marked crosswalks are also suggested at pointBcation devices, please refer to the article “Mov-
of pedestrian concentration, such as loading able Stop Signs for School Zones” (G6) in this
islands, midblock crossings, and locations wheraanual.
a proper crossing may be difficult to identify.
However, thelUTCD recommends that cross- Parking Spaces. The marking of parking
walk markings not be installed indiscriminately.spaces will encourage more efficient use of
Engineering studies should be performed prior &vailable parking along public streets. Markings
placement, particularly away from locations  can also be used to prevent encroachment at fire
controlled by signals or Stop signs. Factors to hgdrants, bus stops, loading zones, intersection
considered in studies include school zones, approaches, and other locations where parking
shopping areas, pedestrian and vehicle volume®strictions are established. Please refer to
traffic speeds, sight distance, and various physisection 3B.18 of tht1UTCD for more detailed
cal features of the roadway. The type and age wiformation. Typical parking spaces are shown
pedestrians are also important factors to con- in the figures on the following page.
sider.
Parking-space markings are always white, with
At nonintersection locations, appropriate warn-the exception that blue may be used to designate
ing signs and parking restrictions are necessaryarking for persons with disabilities. The Inter-
since pedestrian crossings may be unexpectednational Symbol of Access (ISA) marking can be
used in each space reserved for that purpose. A
A typical crosswalk line and several options for blue background with white border may supple-
marking crosswalks are shown in the following ment the wheelchair symbol as shown in the
figures. following figure.

4 [ \
, , o
crosswalk line (white) ¢ W
minimum °
Crosswalk line (white) 8
" o
B~
[
S
ES
Y co
- EZ
o /
minimum/standard = 24"
special = 36"
|||||||||| * sfroke width
* minimum/standard = 3"
special = 4"
*Spacing of lines selected to avoid wheel path. International Symbol of Access
Typical crosswalks parking-space marking

pavement markings D1.14
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Words and Symbols. Words and symbols can The following figures illustrate several typical

be placed on the pavement surface to provide word and symbol markings.

guidance, warning, or regulation for traffic.

Symbols are preferred over word messages. ¢ 9-6 > ‘

Section 3B.19 of th®IUTCD requires these

markings to be white in color. The design

should comply with the FHWAStandard

Alphabet for Highway Signs and Pavement

Markings Use of these markings has been

found to reduce crashes in mandatory turn lanes

and at approaches to stop and yield-controlled

intersections. Typical words and symbols in-

clude the following:

* Regulatory-Stop, Yield, Right or Left Turn
Only, arrows, or speed limitations

* Warning—Stop Ahead, Yield Ahead, Signal
Ahead, and School, Pedestrian, or RR X-ing

» Guide—various route designations or street
names

Through lane-use arrow

7
=

Turn lane-use arrow

For maximum effectiveness, the following
recommendations are listed for word and symbol
markings:

* Large letters and numerals should be a
minimum of 6 feet in height. Larger lettering
and symbols improve visibility. ‘4

* No more than three lines of information
should be presented at one location. Turn and through lane-use arrow

» If more than one line of message is included,
the first word should be nearest approaching
drivers.

* Spacing between words or symbols should be N
at least four times the height of those
characters for low speed roads, but never
more than ten times that height.

» Words and symbols should cover no more
than one lane width, except for School
markings, which may extend over two lanes.

» For mandatory turn lanes, lane-use arrows and
the word “only” should be used. In addition,
standard signing as described in Part 2 of the
MUTCD should be installed.

* The word “stop” must not be used unless ® e

‘l
12-9" g

23 - 6"

\ 4

V

Wrong way arrow

5 spaces at
4 -9

[ »)
“ "

[ ]

[
accompanied by a stop line and Stop sign. 2°SpOC;S%_°, oo '\
This message is also not appropriate unless all at 279" m’ox
vehicles are required to comply at all times. 2 5°%

* Use of nonstandard word messages and

markings should be avoided. Wrong way arrow

pavement markings D1.16
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/

edge of
pavement

0% >\ l«——

Lane-reduction arrow

The markings shown here are standard sizes
for normal installation. Sizes may be reduced
approximately one-third for low-speed urban
condition. Larger sizes may be needed for
freeways, above average speeds, and other
critical locations. A narrow elongated arrow
design is optional. For proper proportion, see
Standard Alphabet of Highway Signs and
Pavement Markings (FHWA).

XING marking

each unit = 3 273"

crosswalk
markings

*  Line extension may be solid or dotted line.

**  Optional.

*** Required where through lane becomes
mandatory tumn lane.

Typical lane-use control word and symbol
markings

pavement markings D1.17
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posted or statutory speed limit > 45 mph

¥ [ ]
: ; &
I
, A A
3
i /
[ ]
each unit = 3 #/s"
g—" ,
20
School marking, one-lane approach
g
‘W
[ I
‘ ¢

10

e}

posted or statutory speed limit < 45 mph
School marking, two-lane approach

o
|
A A
New Symbols. The millennium edition of the "30”
MUTCD contains several additional symbols and -
markings, such as
* Yield Ahead symbols
« markings for roundabouts and other circular 8,,/' 19
intersections
» advance warning markings for speed humps
and tables
¢

Examples of these markings are shown in the
following figures.

Typical yield ahead triangle symbols

pavement markings D1.18
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Typical markings for roundabouts, Typical markings for roundabouts,
one lane two lanes

As an option, advance pavement wording suchSection 2C.22 of thBIUTCD describes the use
as “bump” or “hump” may be used priorto a of a Speed Hump sign (W17-1) to warn of these
speed hump, either alone or in conjuction with vertical deflections.

advance speed hump markings.

center of speed hump width varies

edge of r{idwoy (see detail below)

12" white pavement markings speed
(see detail below) —»| hump |< - l/‘—»
design 100

widih 1 Jrection of travel *

Advance warning markings for speed humps

leading edge of speed hump ) )
/ 12" white pavement markings

—|-7 I —51[ -2 - 3-tE - - 24 - - - - 14E

< 8’ 'I‘]O >|| '< 14 >I|< 16’ < 18’ % 20'

A

\ 4

100°

Detail of advance warning for speed humps

pavement markings D1.19
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Object Markers
Chapter 3C of th&/UTCD describes the use of

object markers to warn of obstructions within or
adjacent to the roadway. When used, these
devices should consist of an arrangement of one
or more of the following designs:

* Type 1—Either a marker consisting of nine
yellow retroreflectors, each with a minimum
dimension of 3 inches, mounted
symmetrically on a yellow or black diamond
panel 18 inches or more on each side, or a
yellow retroreflective diamond panel of the
same dimensions.

* Type 2—Either a marker consisting of three
yellow retroreflectors, each with a minimum
dimension of 3 inches, arranged either
horizontally or vertically, or an all-yellow
retroreflective panel at least 6 inches x 12
inches in dimension.

* Type 3—A striped marker, 12 inches x 36
inches, consisting of a vertical rectangle with
alternating black and retroreflective yellow
stripes sloping downward at an angle of 45
degrees to the side of the obstruction on
which traffic is to pass. The minimum width
of the yellow stripe is 3 inches. The
appearance may be better if the black stripe is
wider than the yellow.

The mounting height to the bottom of the mark-
ers should normally be 4 feet above the surface
of the nearest traffic lane for marking obstruc-
tions 8 feet or less from the shoulder or curb, and
4 feet above ground surface for marking objects
greater than 8 feet from the shoulder or curb.

When object markers are used for a hazardous
object that requires a lower or higher mounting,
the vertical mounting height may vary according
to need but should be documented.

18"x18"

18"x18"

18"x18"

Typical Type 1 object markers

object markers

El1l
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6" x 12" 6" x 12"

]

12" X 6"

N
>
S

Typical Type 2 object markers

4,
N

/,
\

OM-3L OM-3R
12" x 36" 12" x 36"

Typical Type 3 object markers

Obstructions located within the roadway shall be
marked with either Type 1 or Type 3 markers.
Additional emphasis can be provided on larger
surfaces by painting the face of the obstruction
with diagonal stripes in a design similar to Type
3 object markers. In lieu of object markers,
appropriate signs, such as theep Right sign
(R4-7) and the Double Arrow sign (W12-1) can
be used, as described in Sections 2B.28 and
2C.18 of theMUTCD. Appropriate pavement
markings, as described in Chapter 3B of the
MUTCD, should be used to mark the approach to

the obstruction.

R4-7

wiz-1

object markers E1.2
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a. center of two-lane road

» Direction of travel.
Typical approach markings for obstructions in the roadway

For speeds 45 or more, L=S x W Minimum length of L =100 feet in urban areas
For speeds 40 or less, L = WS?/60 L = 200 feet in rural areas
S = 85th percentile speed in miles per hour Length L should be extended as required by
W = Offset distance in feet sight distance conditions.

object markers E1.3
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Objects not actually in the road, but close to thdend-of-Roadway markers are intended to be
edge of the traveled way, may need to be used at the termination of a road or street where
marked. Such obstructions include overpass no alternate path for vehicles exists. These
piers, bridge abutments, handrails, and culvert markers consist of nine red retroreflectors, each
headwalls. Other physical conditions such as with a 3-inch minimum dimension mounted
narrow shoulders, dropoffs, islands, gores, andsymmetrically on an 18-inch red or black dia-
abrupt changes in alignment are potentially = mond panel, or simply an 18-inch retroreflective
hazardous to traffic that leaves the travelled wagiamond-shaped red panel. Be sure that the
Type 2 or 3 object markers can be used to markninimum mounting height of these markers is 4
these locations, with the inside edge of the feet. Proper advance warning signs should also
marker in line with the inside edge of the ob- be used. These devices are further discussed in
struction (examples of these applications are the article “End of Road or Street” (G2) in this
presented in the article entitled “Narrow Bridgesnanual.
and Culverts” (C11) in this manual). Standard

warning signs, as described in Chapter 2C of the
MUTCD, also should be used where applicable.

Type 2 object marker

Type 2 object morker—>§
A ]

& < varies » [
Inside edge of the object mounting
marker shall be in line with height

the inner edge of the

obsT[uchon
R @ '\

2 -6"
min.
embedment

Installation details and mounting height of

Typical installation of Type 3 object marker Type 2 object markers

Inside edge of the object
marker shall be in line with
the inner edge of the
obstruction

g\Tfficvv? variable i »
7 " i

. jec

) shoulder P
Jo T Y0 Elmrke \

objec’r

|nner edge
of obstruction

Object marker should be installed normal
to direction of roadway traffic

Typical installation

pavement

paved shoulder

Typical offset installation of Type 3 object
marker

object markers El1.4
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12

1" 1% |<M>| <« 1Y

ik_* m{;
A ® \7/16" bolt hole (4)

N
G Va" x 2" x 12" long
26"| 9o - Va' x 2" x 22" long
G Va" x 2" x 12" long
Y K
y_}i R —
[P >
R EERPY

Typical offset bracket

object markers
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Delineators

Road delineators are light reflecting devices roadway and placed 2 to 8 feet outside the
mounted along the side of a roadway in series shoulder or road edge. Distance from the road
primarily to guide traffic through alignment edge and between devices should remain con-
changes. These devices can be used to suppletant unless existing obstructions or road features
ment other signs and devices where additional prohibit this placement. Several delineators
guidance for traffic is desirable. The color of should always be visible simultaneously to
delineators shall be the same as the color of edgetorists. Trial observations should be made at
lines described in Sections 3B.01 and 3B.04 ofnight to determine effectiveness of delineators
theMUTCD. Delineator design and require-  after installation. A typical delineation layout
ments are found in Chapter 3D of & TCD. and a table listing suggested spacing are shown
Delineators should be mounted 4 feet above tha the following figures.

2' to 8" outside

roadway edge Suggested spacing for highway delineators
or face of curb on horizontal curves
i i i
'\‘ ! ,/edge of roadway Radius of Curve Spacing on Curve
! , (feet) (feet)
50 20
_________ 150 30
' ) / o 200 35
"fo 8 AN ) 250 40
shoulder > 300 50
edge guard rail s 400 55
500 65
600 70
Delineators mounted

above of immediately  Tke! 700 75
behind guard rail. bridge 800 80

These delineators are not rail or
af a constant disiance obsituction 900 85

rom roadway edge
because of the rail location. 1000 90
Typical delineation layout Distance in feet (rounded to the nearest 5 feet).

delineators F1.1
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Bicycle Paths and Lanes

The use of bicycles for recreation, exercise, and

general transportation has continued to increase

both on and off public roadways. In lowa,

except where specifically prohibited, bicycles

are permitted to share roads and streets with e -

motorized vehicles. Wide variation in bicycle ‘W

rider abilities and experience, slower operating bicycle tralil

speeds, and reduced visibility contribute to the Bicycle sign placement on a trail

challenge of providing effective signing and

pavement markings for both bicycle riders and Some typical regulatory signs include Motor

drivers who encounter bicycle traffic. Vehicle Prohibition sign (R5-3) and Bicycle
Restriction signs (R9-5 and R9-6). Stop (R1-1)

TheMUTCD includes an entire section, Part 9, and Yield (R1-2) signs can also be used where

to address traffic controls for bicycle facilities inneeded. Shared Sidewalk signs (R9-7) are

addition to references in Parts 2 and 3. Part 9 syggested where bicycles and pedestrians use the

identifies several types of bicycle use facilities: same facility.

bikeway, bicycle path, preferential bicycle lane,

shared roadway and/or path, and designated

bicycle route. Some of these are exclusive for

bicycle usage; others are shared-use facilities.

TheMUTCD explains signing and marking

needs for each type .

Exclusive Bicycle Facilities

Part 9 of theMUTCD describes required traffic
control for exclusive bicycle facilities, including
bicycle paths on which motorized vehicle travel
is prohibited.

E
Signing and markings on bike paths are gener- EED
ally very similar to requirements for other
roadways in design and application requirements SIGNAL
including colors, lettering, symbols, \T

retroreflectorization, and shape. Reduced sizes,
in recognition of slower travel speeds and less-
ened right of way width, are allowed. Mounting (- )
height and lateral placement may also be reduced ﬁ)
on exclusive bicycle facilities.

YIELD
Signs. Signs are used to serve three basic TO
purposes: regulating bicycle usage, warning of
unexpected conditions, and directing riders along \ PEDS )
established routes. Overuse of signs is not —
recommended. R9-6

bicycle paths and lanes G1.1
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KEEP

LEFT |RIGHT

R oo

E)
R9-7 M1-8

Warning signs include the Hazardous Condition
sign (W8-10), used where trail conditions could
cause the rider to lose control—such as slick
pavement or bridge decks, wet trail surface, or
rough surface. These conditions can be further
explained through the use of supplemental

plaques.

SLIPPERY
WHEN WET M4-11

M1-9

W8-10 and Slippery When Wet supplemental
plaque

M4-12
Guide signs used on bicycle trails include Bi-
cycle Route signs (D11-1) and Bicycle Route
markers (M1-8 and M1-9). These signs are
green and retroreflectorized white and are placed
at frequent intervals to keep riders informed of

any changes in route direction. Several supple
mental plaques—including Begin, End, To, and
arrow designations (M7-1 through M7-7)—and

specific destinations can also be effectively used.

BIKE ROUTE

D11-1 M7-1 through M7-7

M4-13

A

bicycle paths and lanes G1.2
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31n0y X189

!

0
100

750" rural }
250" urban

/'

BIKE ROUTE

NO
MOTOR

VEHICLES

750" rural
250" urban

>
— —

Shared-Use Facilities

Facilities where bicycles and motorized vehicles
use the same traveled way include bikeways,
designated bicycle lanes, and shared roadways.
Traffic control devices on shared-use facilities
must be observed by both bicycle riders and
motorized vehicle operators; thus ti&/ TCD
requirements for design and application de-
scribed in Parts 2 and 3 are applicable.

Signs. As with exclusive bicycle facilities,

signs used in shared-use facilities can be identi-
fied in three groups: regulatory, warning, and
guide. Guide signing for shared-use facilities are
similar to those described earlier, but dimensions
should be increased to improve recognition by
motorists.

Typical regulatory signs used on shared streets
and roads include the Bicycle Prohibition sign
(R5-6), Designated Lane signs (R3-16 and R3-
17), and No Parking signs (R7-9).

@
H
w

Typical signing for beginning and ending of
bicycle trail

Pavement Markings. Pavement markings can
also be used effectively on exclusive bicycle
facilities.

A 4-inch wide yellow center line stripe can be
used to separate opposite directions of travel—
broken where sight distance permits passing and
solid elsewhere. This practice can be especially
beneficial with heavy bicycle volumes, on curves
with restricted sight distance, and on unlighted
paths where nighttime riding is anticipated.

White edge lines are also beneficial where
evening or night riding is expected. Even though
bicycles are not equipped with strong headlights,
the added visibility of retroreflectorized pave-
ment markings can help the rider to navigate.

R5-6

LANE
AHEAD

R3-16

bicycle paths and lanes G1.3
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Bicycle Crossing Warning signs (W11-1), when
installed at the actual crossing location, require
the supplemental downward pointing arrow
(W16-7). See Section 9B.15 of thNeJTCD for
more information.

The Bicycle Crossing sign (W11-1) is also used
on roadways in advance of a designated bicycle
crossing. TheMUTCD recommends placement
of these signs approximately 750 feet in advance
of a crossing in rural areas with high speeds and
PARKING approximately 250 feet in advance of a crossing
in lower speed urban locations. When crossings
B | K E occur at controlled intersections, use of this
LANE

signing may not be needed. The fluorescent
yellow-green color may be used for this sign.
A —
R7-9

R3-17

[ gr—\

The Hazardous Condition sign (W8-10) and the
Hill sign (W7-1 or W7-5) are a typical warning
signs on shared-use roadways where long, steep
downgrades are encountered.

N @

A Share the Road plaque (W16-1) can be used to
supplement a Bicycle Crossing sign (W11-1) to
advise motorists to be alert for slower moving
bicycle traffic.

W11-1 and W16-7

N @

W11-1 and W16-7
(fluorescent yellow-green)

Pavement Markings. The use of pavement
markings on roadways with designated bicycle
lanes is especially important. These markings
indicate a delineation of lanes for motorized

®

SHARE vehicles and bicycle traffic, provide advance
THE information about turning and crossing maneu-
ROAD vers, and can assist the bicycle rider by indicat-

W11-1 and Wi6-1 ing proper travel paths.

bicycle paths and lanes G1.4
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Specific design and application recommenda-
tions for pavement markings on bicycle lanes are
included in Part 9 of th®IUTCD. These recom-
mendations include 6-inch wide white lane lines,
preferential lane symbols, word messages, and
bicycle symbols. Examples of these uses are
illustrated in the following figures.

not less than 50°

750" rurall
250" urban

750" rural
250" urban

o

Typical signing for beginning and ending of
designated bicycle lane

3LNoy 3y18

Word and symbol pavement markings for
bicycle facilities

Refer to Part 9 of the MUTCD for appropriate signing recommendations.

bicycle paths and lanes G1.5
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Where a storm drain or intake in the roadway
cannot be avoided or modified for safe bicycle
travel, the special pavement markings illustrated
below can be used effectively.

Use bike speed x width of obstruction

or
20+

|
|‘

direction of travel
<

Typical marking in advance of drainage hazard

Retroreflectorized object markers—Types 1, 2,
or 3, as described in Chapter 3C of the
MUTCD—can be installed at locations where
objects or obstructions that could be hazardous
to bicyclists are adjacent to the trail. Objects or
obstructions might include utility poles, trees,
and railroad tracks.

The following is the suggested bicycle pavement
marking symbol for use in preferential bicycle
lanes. The color of this marking should be
white. Atemplate is available from American
Sten-Cyl of Mahwah, New Jersey, through
LaFarge Road Marking of Omaha, Nebraska.

60"

Designated Bicycle Lane
40"

A
\ 4

Suggested bicycle pavement marking for
use in preferential bicycle lanes
(Template directions should be adjusted

to meet requirements)

bicycle paths and lanes G1.6
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End of Road or Street

When a public road or street terminates and noFor urban closures, rural closures on low-speed
alternate vehicular path exists, installation of roads, and rural subdivision streets where place-
appropriate signing, markers, and barricades magnt of a sign will not interfere with property

be considered. In addition, more positive contraccess, end-of-roadway markers, as described in
such as chain-link fencing or a guardrail may b&ection 3C.04 of thilUTCD, should be used.
added if a physical condition such as a stream dhe recommended mounting height is 4 feet.
deep excavations exists just beyond the point ofFhe number of devices used is dependent on the
closure. Advance warning signs such as Deadstreet width. If the road terminates at a gated
End (W14-1), No Outlet (W14-2), or Not a entrance, the signs may be bolted or otherwise
Through Street (W14-1a) may be considered. Kecured to a gate or fence. Refer to the follow-
used, these signs should be mounted at a locatiog illustrations for typical layout suggestions.
where it is possible for vehicles to turn around.

DEAD
END

b
I
I
b
]
5 j
DEAD @
Wi4-1 Possible J
Construction Area
W 14-1
30"x30"

NOT A
THROUGH
STREET

Dead end without cul-de-sac

DEAD
END,

WI 4-1 30"x30"
i

Wi4-1a

w1i4-2 Dead end with cul-de-sac

@ Evenly spaced (min. 6', max. 8') as
directed by the engineer

@ Delineator posts, 2'- 6" min.
embedment

end of road or street G2.1
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Roadway Width Varies
QG of Roadway

ToToOToON [T

Profile Grade H

e
?o\ec“‘\op

A

\/

2' Mox. ——»

A
Y

@ Delineator posts 2' - 6” min. embedment

Approach View
Evenly spaced (min. 6’, max. 8') as Delineator posts, 2'- 6" min.
directed by the engineer embedment

General Notes: 18" \/

This road closure layout is intended for dead-
end streets in urban or other residential areas.
Additional positive closure, such as a chain-link
fence or guardrail, should be considered to
supplement these symbols when a condition
such as a natural stream or deep excavation
exists. See MUTCD Chapter 3C for details of
red reflectorized buttons on a black or red
background sign.

Permanent road closure (urban)

end of road or street G2.2
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o X(iS““g ROW for local foiad, For rural situations, Section 3F.01 of the

Existing Roadway MUTCD describes barricades that may be used

1 1

! id ' - i

! widhvorieg) | to advise of the closure. A Type Il barricade

T e S with design similar to that described in Section

6F.60 of theMlUTCD is recommended, but the
colors are red and white. Retroreflective sheet-

|
i -~ ! blace ing should be used, with the striping downwarq
Al :Efﬁg:gf tow_ard the center of the closed roadway. Barri-
050 ! on raffic cading should extend completely across the
baricade | | approach side closed road and shoulders. Refer to the follow-
| of barricade ing illustrations for typical layout recommenda-
ROW tions.

In addition, existing roads may be dropped from

variable ' point of road closure county maintenance but not obliterated in some
a rural areas. Official road closure and vacation
T - T T T 77 Tofroad proceedings or in some cases, city annexations,

may result in former roads becoming city streets,
private lanes, or driveways. In some cases, gates
may be placed at this point. County Mainte-
nance Ends signs may be placed in lieu of or in
supplement to these gates to note the end of the
county road. Please see the article “Reduced
Maintenance Level Roads” (C12) for illustra-

tions of these signs.

ROW = right of way

Typical installation

Barricade Width Varies

< 10{_ of Roadway >
8" 0 12" L\\\\\\\\\\\‘Vlllllllllll‘ 2
. i i 9 ] =
Profile Grade %

splice 2" x 10" sign boards H

Typical Approach View
(Type il barricade)

Permanent road closure (rural)

end of road or street G2.3
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Flashing Beacons

Flashing beacons can supplement other traffic Speed Limit Sign Beacon

control devices where additional emphasis andFlashing beacons used with speed limit signs can
warning for drivers is desired. It is commonly consist of two yellow lenses, each with a single
concluded that flashing beacons will result in a yellow lens with a minimum 8-inch visible
reduction of vehicle speeds, but some studies diameter. When two lenses are used, they would
have found that this assumption is not always normally be mounted with a vertical alignment
true. Appropriate investigation of each locationand flashed alternately. When used to emphasize
should be undertaken prior to installation to  a variable speed limit, the beacon should only be
avoid overuse and loss of effectiveness. Type,flashing when a reduced speed limit is in effect.

design, and use of these devices are fully de- Except for school speed limit signs, flashing
scribed in Chapter 4K of thdUTCD. beacons should not be mounted within the border
of the signs.

Common uses of flashing beacons include the

following:

* hazard identification, such as obstructions in @
or near the roadway, midblock crosswalks, (7 \)
intersections where additional warning is SC H O O L
needed, and as a supplement to certain

warning and regulatory signs S PE ED

» speed limit, either fixed or variable

* intersection control LI M IT S5-1

» Stop sign supplement

Hazard lIdentification Beacon 2 O
\ J

Beacons used for hazard identification should

only be used as a supplement to other appropri- \ “
ate warning or regulatory signs and devices. WHEN
Except for school speed limit signs, beacons FLASHING S4-4

should not be included within the border of the

sign or device. @

When used at intersections, beacons should not Example school speed limit sign
face conflicting vehicle movements.

Warning beacons are yellow in color, with a

minimum 8-inch diameter visible face. If a Intersection Control Beacon

single warning beacon is used to identify a Flashing beacons for intersection control may be
roadway hazard, it should be mounted betweeruiged at locations where traffic volumes or

and 12 feet above the ground. If the beacon isphysical conditions do not warrant traffic signals
suspended over the roadway, mounting height but crash history indicates a possible hazard.
should be between 15 and 19 feet. Two beacoi$ese beacons consist of one or more circular
each a minimum of 8 inches, aligned either  yellow or red lenses, each with a minimum of 8
horizontally or vertically and flashing alter- inches of visible diameter. They should be used
nately, can be used for added emphasis. only at intersections to control two or more
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directions of travel. Application of intersection Stop Sign Beacon

control beacons should be limited to the follow-Beacons emphasizing Stop signs consist of one

ing: or more sections of a standard traffic signal face

« yellow on one route (normally the major) andwith a circular flashing red lens. Flashing bea-
red for the remaining approaches cons should be mounted 12 to 24 inches above

« red for all approaches, if a multiway stop is the top of a Stop sign. When a single lens is
warranted used, it should have an 8-inch or 12-inch diam-

eter lens. If two lenses are used, each should
A Stop sign should be used on any approach witave a minimum 8-inch diameter. If aligned
a red flashing beacon. vertically, the two beacons should be flashed
alternately, but if mounted horizontally, flashing

Intersection control beacons are generally sus-should be simultaneous to avoid confusion with

pended over the roadway, but pedestal mountirigilroad signals.

is acceptable under appropriate conditions (refer

to recommended mounting heights described Flashing beacons and mountings should gener-

previously under the headifigjazard Identifica- ally comply with design requirements for traffic

tion Beacon). When a pedestal mount is used, signals, including the following:

the pedestal should not be located in the roadwayHave a minimum visible diameter of 8 inches.

unless within the confines of a traffic or pedes-* Be visible for a minimum distance of 1/4 mile

trian island. An example of an intersection when flashing under normal weather

control beacon is shown below. conditions.

e Ensure that red and yellow lens colors comply
with ITE vehicle traffic control signal head
requirements.

Beacons should be flashed at a rate of 50 to 60
times per minute, with the illumination time
between one-half and two-thirds of the total
cycle length. Flashing beacons should be moni-
tored for excessive glare at night and an auto-
matic dimming device used if needed.

Typical intersection control beacon installation
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Highway/Rail Crossings

Part 8 of theMUTCD details the recommenda-
tions for appropriate traffic control at railroad
grade crossings on public streets and roads.
Volumes of traffic on both rail and road facili-
ties, location, terrain, and roadway surface are
some of the factors that may affect the type and
extent of signs and markings to adequately
protect public safety at these crossings.

Highway/rail grade crossing controls can be ' ’ 0

grouped into two general classes: passive and

active. Passive controls include signs, pavement ’ 90

markings, and crossing illumination. Active
controls include flashing lights and gates. In this

manual, only passive controls will be described R15-1
in detail.

. @)
Signs
Railroad Crossing Sign (Crossbuck). The
railroad crossing sign (R15-1), commonly

referred to as a “crossbuck,” is a regulatory

device composed of white reflectorized sheeting
with “Railroad Crossing” in black lettering. The
accompanying supplemental sign (R15-2) can be o

used to denote the number of tracks at the cross-
ing, if there are two or more. Placement and
maintenance of these signs are normally a R15-2
responsibility of the railroad company, but
transportation agencies may want to advise th
company of any deteriorating sign conditions.

gRailroad Advance Warning Signs. A Railroad
Advance Warning sign (W10-1) should be used
on each approach roadway to grade crossings,
except in the following situations:

on low-volume, low-speed roadways crossing

minor spurs or other tracks that are

infrequently used or flagged by train crews

in business districts where active highway/rall

crossing traffic control devices are in use

Where physically possible and when visible to
approaching traffic, the Railroad Crossing sign *
should be installed on the right side of the
approach roadway to the crossing. Where
engineering study indicates restricted approach
sight distance or unfavorable road geometry,
crossbuck signs can be mounted back-to-back or
otherwise located, so that two faces are dis-
played to that approach.

For the future, Section 8B.02 requires that white

retroreflective material, minimum of 2 inches ‘
wide, be placed along the back of both blades of

R15-1 signs and on the front and back of support wW10-1
posts.
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Be sure to place these signs in accordance witlstop and Yield Signs. Stop (R1-1) or Yield
Chapter 2A and Table 2C-4 in Section 2C.05 of(R1-2) signs at highway/rail grade crossings may
theMUTCD. In residential or business locationde used at the discretion of the road authority
where very low speeds are prevalent, minimumand should be limited to those locations where
placement distances of 100 feet from the crosswarranted by engineering study. According to

ing may be appropriate.

Railroad Advance Warning sigié/10-2, W10-

3, and W10-4are intended for approach road-
ways that parallel the railroad to warn turning
drivers that they will encounter a highway/rail
grade crossing soon after making the turn.

Section 8B.07 of th&®IUTCD, factors for con-
sideration may include

substantial train traffic (two or more trains per
day)

no automatic signal

low-volume roadway traffic

« limited visibility of oncoming trains by

Placement location for these signs, described in approaching road vehicles
Table 2C-4 in théMUTCD, is measured from thee character and significance of crash history,
roadway intersection. Examples of these warn+ an interim measure until active traffic control

ing signs are shown below.

+i:

wW1o0-2

W10-3

T

W10-4

devices are installed

<

R1-2

When used, Stop or Yield signs may be installed
on the crossbuck post or located on a separate
support at a point where vehicles are to stop and
with a clear view down the tracks. In accor-
dance withMUTCD Chapters 2B and 2C, as well
as “Stop and Yield Signs” (C15) in this manual,
Stop Ahead (W3-1 or W3-1a) or Yield Ahead
(W3-2 or W3-2a) may also be required.

STOP
AHEAD

®

W3-1
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EXEMPT

W3-1a R15-3

®

(4 N\

YIELD DO NOT
AHEAD STOP
ON
TRACKS |

®

Ww3-2

2 2 ) ”
R8-8
\/ (7 ~)
TORUATCg?
Many other signs are described in Part 8 of the SERVICE
MUTCD for use in appropriate situations and the
user should refer to this resource for additional N </
information and warrants for use. These signs R8-9
include the following:
* Exempt (R15-3)
« Do Not Stop on Tracks (R8-8) %&
» Tracks out of Service (R8-9)

» Low Ground Clearance Sign (W10-5)
» Trains May Exceed X mph(W10-8)

* No Train Horn (W10-9) W10-5
Note that many of these signs are regulatory and
require official action for installation and en-
forcement.

W10-8

NO TRAIN HORN

W10-9
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Pavement Markings for Grade e Advisory Speed plate (W13-1). This plate
Crossings may also be appropriate when indicated by an
On paved roadway approaches, pavement mark- engineering study.
ings in advance of a grade crossing shall consist
of an X, the letters RR, no passing markings and
signs if on a two-lane road, and appropriate
transverse lines. All markings shall be retro-
reflectorized white, except for the no passing
zone line, which shall be retroreflectorized
yellow. Except as noted below, be sure to place
markings in each lane of all paved approaches to
crossings where signals or automatic gates areDesign and layout of signs and pavement mark-
located or where the prevailing speed is 40 mpings at highway/railroad grade crossings are
or greater. illustrated in the following diagrams.
» Place pavement markings at crossings where
continuous rails are in place, regardless of

Wwi3-1

& eachunit = 10"

whether the railroad is operating. T
» Markings need not be placed if any portion of “detaill T\ -
the rails in the roadway have been removed or A7 1) \¢ L

paved over, if any portion of the rails \
approaching the crossing has been removed,
or if Exempt signs are in place.

» Consider train “dynamic envelope” when / /
locating stop bars.

» At minor crossings or in urban areas,
pavement markings may be omitted if an 1141
engineering study indicates that other traffic Sl
control devices installed provide suitable
warning.

* No Passing Zone signs (W14-3) should be
installed in accordance witiUTCD Chapter
2C and “No Passing Zones” (H2) in this
manual when no passing lines are placed. 21 =]

13 Ik :{'\ 17 ven 1% \

19 7 2 ! 149" 23" —| |—27"

T~

TS
N
~
o

4
St g i e N

Railroad crossing symbol
(narrow)

1

=
NO 2 (P e
PASSING SR
ZONE L el
Radii “Dimensions
W14-3 R crossing symbol
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NO NO
PASSING D PASSING p
ZONE end the no passing line Z°NE end the no passing line

v 5" + past the last rail v 5" + past the last rail

T

Vng‘re am

mechanism for b
operating gate

Distance to Advance

arm or signal . i
Warning Sign
Distance to Advance - Posted Speed Limit | O Q|
i i 30 mph 325’
Warning Sign S T pTo
Posted Speed Limit 40 mph 475
30 ?noh %5: 45 mph 550
35 mp 200" 50 mph 625’
40 mph 475 29 mph 200
45 mph 550
50 mph 625
55 mph 700
Standard pavement markings for a grade Standard pavement markings for a grade
crossing with gates or signals crossing without gates or signals

All transverse markings shall be 24 inches wide. @ Minimum distance may be increased to fit

conditions at individual crossings and interpolated

On multilane roads, the transverse markings shall for speeds not shown.

extend across all approach lanes, and individual RR

and X symbols shall be used in each approach. Refer to Section 8B.16 of the MUTCD for more

details on pavement markings.

railroad tracks

railroad fracks

county road

100" or more

€-0LlM

Advance stop and warning for parallel railroad
Restricted road sight distance grade crossing
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Although both total incidents and casualties at These innovations may be considered in specific

railroad/highway crossings have declined natiosituations where positive barriers are warranted

ally in recent years, some jurisdictions continueto enhance plublic safety.

to experience signal and crossing violations by

drivers. Several innovations have been devel- Additional Information and

oped and marketed recently to address this  Upgrading Programs

behavior. The lowa Department of Transportation adminis-
ters a program for upgrading of traffic control at
railroad/highway grade crossings with funding

A majority of new safety devices and technolo- through the Federal Highway Administration,

gies involve physical barriers that prevent or  entitled Federal-Aid Section 130 Railroad/

inhibit vehicles from driving around down Highway Safety Program.

crossing arms. These devices typically include

median barriers consisting of mountable, prefalhdsing a hazard formula as described in Chapter

ricated islands with retroreflectorized yellow an@12 of the lowa Administrative Code and an

black paddle-type delineators or tubular markerSxposure Index as developed by the lowa DOT,

mounted thereon. Other effective devices gualifying crossing locations can receive funding

include four quadrant gates and other proprietafyr needed upgrades of existing traffic control.

systems. For detailed description of four-quad-More information is available in lowa DOT PPM

rant gates, see Section 8D.05 of ke TCD. 500.09.
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Mailboxes in Roadway Right of Way

Since mailboxes are normally located within the

“clear zone” (defined in “Sign Posts and Sup- 8" - 12"
ports” [C14]) of the traveled way, crashworthy
characteristics of mailboxes and supports are a
concern. Also, mailboxes’ close proximity to the
roadway often results in damage by maintenance

equipment. The following information suggests T
design and placement of mailboxes and supportsateral placement with no shoulder or turnout

edge of
fravel lane

——————-ROW

Placement Recommendations

Lateral installation of mailboxes must offer the g - 10"
mail carrier easy access to the box from the

delivery vehicle as well as necessary clearance

from the traveled way. The following illustra-

tions provide suggested installation locations face of curb
relative to several road and street situations. (All
proposed mailbox placements should be re-
viewed with the local post office prior to actual
installation.)*

- ——— - ROW

Lateral placement with curb and gutter

The height of mailboxes is governed by the
United States Postal Service, which recommends
an installation height of 42 to 48 inches, again

for convenient access by the mail carrier.

8" - 12" preferred
8’ shoulder®| I‘_O” minimum

edge of
fravel lane

face of

——————.ROW

42" typical

o)
=
o

Tedgei |Of TEN T
ravel lane == Above travel lane Above curb and gutter
or shoulder
Lateral placement with shoulder or turnout Height of the mailbox

*Note: In consideration of uniformity and crashworthy features, some agencies have established
programs to furnish and install approved design supports if property owners provide the mailbox.
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One particular support design has been used Mailbox installations near intersections also
effectively in some areas to reduce damage froghould be studied for the potential safety of road
snow plows and other maintenance equipmentusers and mail carriers as well as convenience of
This post provides a cantilever support, which the home owner. Suggested locations for mail-
places the vertical post section several additionabx installations are shown in the following

feet from the traveled way. An example of this figures.

design is shown below.

300’ preferred,
70" min.

200" preferred,""
@ 50" min.

90" preferred,
60" min.

90" min.

»
y

150" preferred,

36"

38" - 42" rural
45" - 48" urban

I] o edge of road

shoulder

y . . .
— Mailbox placement at rural intersections where
through road speed limit > 55 mph

S EE—

(e d

Mailbox support (steel pipe and sign post)

Mail delivery can be made safer and more
convenient through the use of turnouts. These
designs can be most effective where multiple
mailboxes are present requiring the carrier to
spend a considerable length of time in one
location. An example of a suggested turnout
design is shown in the following figure.

100" preferred, m
70" min.

-

I 200 preferred,
70" min.

90 preferred,
60" min.
150" preferred,
90" min.

&' min. variable 14" min.
potential
mailbox
placement
L]

furnout

‘ direction of fravel T

Mailbox placement at intersections where
through road speed limit < 55 mph

edge of shoulder edge of travel lane

Longitudinal placement for turnout
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Mailbox Supports Depending on the size of the mailboxes, up to
Supports or posts for mailboxes are of two five individual boxes can be installed on multiple
general types: single support and multiple sup-support, commonly referred to as a “coat

port. Although many existing mailboxes are  hanger” design. Adjacent multiple supports
supported on wood posts or by other means, should not be placed closer than 4 feet, with no
crash testing has indicated that light metal or  [imit on the number of adjacent groups. The
plastic are the best materials for meeting crashfollowing figures show recommended multiple
worthy recommendations. support design.

Support for a single mailbox can be provided by [“”E:\_\ |
a channel post or a 2 to 2-1/2-inch thin wall steel

pipe. Two small mailboxes can be mounted on a
single support with the use of a proper adapter

plate. Single supported mailboxe_s should _not be 42" typical
placed closer than 2 feet apart, with a maximum fiorn surface of
of two single supports grouped together to avoid travel lane

the “ramp effect” on vehicle impact. American
Association of State and Highway Transportation
Officials (AASHTO) guidelines recommend a
spacing of 3/4 the mounting height. The follow-
ing shows a suggested single mailbox support.

[0)
- o
o 3
5 356
— OF5=
¢ So [
) 80
5 Sg 5 direction
=1 5 @ of travel
o| Q £
o| B 5
Q| 2 =
=2 lush V-wing
&2 v socket
< O —
8 EHH
XS suggested Note: Depth of support || angle leg
2 orientation to tube into V-wing socket il i<
£ <«— Make object maximum of 9, minimumpiLhi=
o marker of 7"
= attachment
vy ____ easier
flush V-wing
/ socket
angle leg —»
wedge
Installation of single mailbox support Installation of multiple mailbox support

mailboxes in roadway right of way G5.3
2001



These designs have been implemented in Texas.
The Texas Department of Transportation and
AASHTO's A Guide for Erecting Mailboxes on
Highways published in 1994, can provide more
detailed information on design and experience.

Object Markers for Mailboxes

Use of proper object markers can provide in-
creased visibility of mailbox installations at
night. On two-lane, two-way roads and streets,
consideration should be given to placing markers
on both sides of the mailbox. A Type 2 object
marker is the recommended device for this
purpose. Use of a 12-inch strip of reflective
sheeting on the upright portion of multiple
supports also can be effective. This sheeting
should be either yellow or white. Red is not an
approved color for this application.

object marker
(red not appropriate)

Example of reflective object markers for
mailbox support
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Movable Stop Signs for School Zones

Section 2B.05 of th®IUTCD states that portable5. Use standard design for signs and pavement
or part-time Stop signs shall not be used except markings. The following illustration depicts
for emergency and temporary traffic control one of the recommended designs.

purposes. However, Section 321.249 of the loBa Review the performance of the system on a
Code allows use of movable Stop signs in locally periodic basis.

established school zones. Alternatives to mov-

able signs, such as permanent Stop signs (when A
warranted) or the use of adult crossing guards, §
should be seriously considered. . ;é o
X5 |t
. £ pipe arc € 1o
Although movable Stop signs are not recom- S | weldedto “
. 5 T ol v
mended for general use, these devices have beers _ 1% " pipe —standard 30"
employed for many years in school zones across g-g stop sign
lowa. As with other traffic control devices, 5 e AW/"’Q‘
judgement and prudence should be exercised <2 M
H H H H H G) erspective detail for wheel
with this practice, and guidelines should be 08 ome a6 weid10 C.. b
. . O
followed in those instances where movable Stop £%| arc weid ai 15" x 12" long 8 X1%"
. . . . x
signs cannot be eliminated or avoided. O | rodstobase | | brace rods wheels
g and pipe required
O
These items should be considered in establishing oi “
A V.V

criteria for movable stop sign use:

1. Establish a school zone as required by lowa
Code Section 321.249. This action would be

i i i Approximate weight, cast-iron (C.I.) base : 40 pounds.
taken by the governing authority, whether city Wheel frame to be constructed of three pieces of

or county. - 1" x 2" channel iron.

2. Develop conditions for use; an agreement The 16" member cut to fit contour of base.
with the school board may be advisable Material required: _ .
detailing hours of use, responsibilities for 1‘130 standard stop sign: 1 pe. %" pipe 5

: ong;
p]acement and removal, and maintenance of I pe. 1 %" pipe 5/ - 4" long: 2 " x /4" long
signs and markings. bolts with nuts;

3. Consider use of trained crossing guards to 4pes. 2" x 12" longrods; 1 pe. 1"x2"x 1'-
supplement the signs. 4" long and 2 pcs. 1” x 2" x 5" channel iron;

two-8" x 14" wheels with axles to suit: 1cast-

4. Require removal when crossing is not in use. : o
iron base, 1’ - 7* diameter.

It is important that stop control not be
employed when unnecessary throughout the Suggested details for movable stop signs
day. (other support designs also available)

movable stop signs for school zones G6.1
2001



movable

Suggested location of movable Stop signs
Mid-block

movable

permanent

ONFX

permanent

Erﬁ

@

—

movable

Suggested location of movable Stop signs

Intersection
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B — T

A ¥
A cosswalk AN STATE S ec
4 - LAW | 2wec
o S10 , 2|
wnite STOP ( \ 4 7y
1%
v Hec
41010
elongated X LH
white letters —>|24
o
44
6 or — A WS
more
————/
4x H A &
IN | 1% HeC
A ¢ or — "
more CROSSWALK _} )2 ec
g
of pavement -y —
. 4
LH = letter height
Details for pavement markings
_ ‘ 10"
Alternate devices have been developed and T N
adopted in other states to enhance driver aware- 2%
ness of pedestrian crosswalks. The state of New
Hampshire, for example, has approved the use of W 7 9
a device as shown here for temporary use on the
center line of roads adjacent to crosswalks. o > Vi
. . - . . .
These devices are available with either fixed or
movable bases, constructed of recycled rubber 9
and plastic, and have been tested for crashworthy A
characteristics. The sign panels for these devices
. - YA
are available in fluorescent yellow-green or v\ J 127
conventional colors. Local jurisdictions may
want to consider use of these devices in lieu of
movable Stop signs. Supplemental crosswalk identification devices
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Rumble Strips

Driver noncompliance with stop signs can be a eliminating rumble strips. Consideration

serious concern. Several methods can be used tehould be given to nonstandard spacing to

improve visibility, recognition, and compliance  minimize noise near a home.

at stop sign controlled intersections. One of 5. Intersection LocationA hill and/or curves in

those methods is rumble strips in advance of the advance of a stop intersection may require

intersection. additional warning, which rumble strips can
provide.

While these installations have been in use for 6. Traffic ConditionsVolume, speed, and

many years and several studies have examined number of commercial vehicles should be

where the most effective use of rumble strips cantaken into account.

be made, no conclusive information exists that 7. Pavement TypeStability of rumble strips in

would indicate when to install these devices. some flexible pavements may be less than

Engineering judgement should be exercised desirable. Consideration should be given to

when selecting rumble strips as a safety enhanceplacing portland cement concrete (PCC)

ment. patches with rumble strips in flexible
pavements.

These points should be considered in deciding

the use of rumble strips: Rumble strips have also been used in some

1. Crash History.The number of crashes and  situations other than stop intersections, such as
whether these were related to a failure to stogharp curves, but these applications are rare.
are important considerations.

2. Opinions of Otherd_aw enforcement, county Use of rumble strips can be effective in alerting
or city attorney, lowa DOT local maintenancelrivers of stop signs, but installation should be
staff, and citizens can provide valuable carefully studied in advance. Rumble strips, like
information, experience, and support. signs, are traffic control devices and, as such,

3. Other Safety Measures, Existing or Proposedreate liability concerns for local governments.
Other methods of raising driver awareness While no warrants exist to indicate when rumble
such as larger or double Stop and Stop Ahealrips are appropriate, once installed the local
signs and advance warning signs, flashing jurisdiction will assume a duty to maintain strips
beacons, or even lighting all can be properly as provided in lowa Code Section
considered. 668.10(1).

4. Proximity of Existing Home#loise from
vehicles passing over rumble strips can be an
irritation to nearby residents. This factor The illustrations on the following page depict
should not necessarily be a reason for suggested design and layout for rumble strips.
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