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MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
INTRODUCTION
Standard:

0 Traffic control devices shall be defined as all signs, signals, markings, and other dcv?ccs usgd_ to
regulate, warn, or guide traffic, placed on, over, or adjacent to a street, highway, pedestrian facility, bikeway,
or private road open to public travel (see definition in Section 1A.13) by authority .of a public agency or
official having jurisdiction, or, in the case of a private road, by authority of the private owner or private
official having jurisdiction.

©  The Manual on Uniform Traffic Control Devices (MUTCD) is incorporated by reference in 23 Code
of Federal Regulations (CFR), Part 655, Subpart F and shall be recognized as the national sundarq
for all traffic control devices installed on any street, highway, bikeway, or private road open to pl,bhc
travel (see definition in Section 1A.13) in accordance with 23 U.S.C. 109(d) and 402(a). The policies and
procedures of the Federal Highway Administration (FHWA) to obtain basic uniformity of traffic control
devices shall be as described in 23 CFR 655, Subpart F.

@ Inaccordance with 23 CFR 655.603(a), for the purposes of applicability of the MUTCD:

A. Toll roads under the jurisdiction of public agencies or authorities or public-private partnerships
shall be considered to be public highways;

B. Private roads open to public travel shall be as defined in Section 1A.13; and _

C. Parking areas, including the driving aisles within those parking areas, that are either publicly
or privately owned shall not be considered to be “open to public travel” for purposes of MUTCD
applicability.

o4 Any traffic control device design or application provision contained in this Manual shall be considered
to be in the public domain. Traffic control devices contained in this Manual shall not be protected by a
patent, trademark, or copyright, except for the Interstate Shield and any items owned by FHWA.

Support:

05 Pictographs, as defined in Section 1A.13, are embedded in traffic control devices but the pictographs
themselves are not considered traffic control devices for the purposes of Paragraph 4.

06 The need for uniform standards was recognized long ago. The American Association of State Highway
Officials (AASHO), now known as the American Association of State Highway and Transportation Officials
(AASHTO), published a manual for rural highways in 1927, and the National Conference on Street and Highway
Safety (NCSHS) published a manual for urban streets in 1930. In the early years, the necessity for unification
of the standards applicable to the different classes of road and street systems was obvious. To meet this need, a

joint committee of AASHO and NCSHS developed and published the original edition of this Manual on Uniform
Traffic Control Devices (MUTCD) in 1935. That committee, now called the National Committee on Uniform
Traffic Control Devices (NCUTCD), though changed from time to time in name, organization, and personnel,
has been in continuous existence and has contributed to periodic revisions of this Manual. The FHWA has
administered the MUTCD since the 1971 edition. The FHWA and its predecessor organizations have participated
in the development and publishing of the previous editions. There were nine previous editions of the MUTCD, and
several of those editions were revised one or more times. Table I-1 traces the evolution of the MUTCD, including
the two manuals developed by AASHO and NCSHS.
Standard:

07 The U.S. Secretary of Transportation, under authority granted by the Highway Safety Act of 1966,
decreed that traffic control devices on all streets and highways open to public travel in accordance with
23 U.S.C. 109(d) and 402(a) in each State shall be in substantial conformance with the Standards issued
or endorsed by the FHWA.
Support:

08¢ The “Uniform Vehicle Code (UVC)” is one of the publications referenced in the MUTCD. The UVC i
a model set of motor vehicle codes and traffic laws for use throughout the United States. iy
Guidance:

08 The States should adopt Section 15-116 of the UVC, which states that, “No i i intail
‘ : ! ! A person shall install
in any area 9/' private property used by the public any sign, signal, marking, or other device inlellzld:; l’(’;‘ile"gfl‘(,;le
warn, or guide traffic unless it conforms with the State manual and specifications adopted under Section 15~104."
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Table I-1. Evolution of the MUTCD
Year Name Month / Year Revised
| for the Display, and Erection of U.S, Standard 4/29,12/31
1927 | Road Markers and Signs (fr rural roade) :
1930 Manual on Street Traffic Signs, Signals, and Markings (for urban streets) No revisions
1835 | Manual on Uniform Trffic Control Devices for Streets and Highways (MUTCD) 2139
Manual on Unitorm Traffic Control Devices for Streets and Highways — War Emergency Na revisions
1942 | Egition
1948 | o Devices for Stroots 9154
1961 Manual on Unfform Traffic Control Devices for Streets and Highways No revisions
1171, 4/72, 373, 1073, 6774, 675,
1971 | Manual m Devices for Highways 51619075
1978 Manual on Uniform Traffic Control Devices for Streets and Highways 12/79, 12/83, 9/84, 3/86
1988 | Manual on Uniform Traffic Control Devices for Streets and Highways. 1190, 3/92, 9/93, 11/94, 12/96, 6/98, 1/00
2000 Manual on Uniform Traffic Control Devices for Streets and Highways — Millennium Edition 702
2003 | Manual on Uniform Traffic Control Devices for Streets and Hi 11104, 12/07
2009 Manual on Uniform Traffic Control Devices for Streets and Highways
Support:

10

the transportation professional with the information needed to make a
traffic control devices on streets, highways, bikeways,

Section 1A.13).
11 Throughout this Manual the headings Standard, Guidance,
of the text that follows. Figures and tables, including the notes therein, I

The Standard, Guidance, Option, and Support material described in this edition of the MUTCD provide

ppropriate decisions regarding the use of
and private roads open to public travel (see definition in

Option, and Support are used to classify the nature

constitute a Standard, Guidance, Option, or Support. The user needs to refer to the aj

nature of the figure, table, or note contained therein.

Standard:

When used in this Manual, the text headi;
defined in Paragraph 1 of Section 1A.13.
Support:

13 Throughout this Manual all di and di are provi
tables for converting each of the English unit numerical values that are
Metric (International System of Units) values.

Guidance:

| ?

of Stand: Guid.

" If Metric units are to be used in la ying out distances or d

specified on plan drawings and made known to those

letermining sizes of devices, such units should be
ible for designing, installing, or mainrei. |

the text and might
ppropriate text to classify the

Option, and Support shall be as

in English units. Appendix A2 contains
used in this Manual to the equivalent

. '8,
control devices.

15 Except when a specific numeral is req
displayed on the ima,

e regarded as exam,

iples only. When installing any of these devi,
appropriately altered to fit the specific si s divacdni

tuation.
Support:

The followin,
this Manual.

17 There are nine Parts in this Manual and each Part is com
comprised of one or more Sections. Part;

are identified by the Part number and a

"

d prised of one
S are given a numerical identifica

i 1 i
Section 2B.03 - Size of Regulatory Signs, Aletenlaliqed by  decimal

1g traffic

neral uired or recommended by the text of a Section of this Manual, numerals
e ges of devices in the figures that Sspecify quantities such as times,
and weights should b

distances, speed limits,
es, the numerals should be

g information will be useful when reference is being made to a specific portion of text in

or more Chapters. Each Chapter is
letter, such as Cha B il
Sections are identified by the Chapter numbe'r B ) oy s iy

Part 2 - Signs. Chapters
Barricades, and Gates.

point and a number, such as

December 2009
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"

anumber. Paragraphs are counted from the beginning of each Sect
headings (Standard, Guidance, Option, or Support). Some paragrap
an example of how to cite this Manual, the phrase “Not less than 40 feet
Section 4D.14 of this Manual would be referenced i

-agraphs are indented and are idcn!ihcd by
ion without regard to the intervening text

hs have lettered or numbered items. AS.
beyond the stop line" that appears in
and would be verbally

Each Section is comprised of one or more paragraphs. The par.

n writing as “Section 4D.14, P1, Al

referenced as “Item A.1 of Paragraph 1 of Section 4D.14."

Standard:

2

2 Unless a particular device is no longer serviceable,

2

In accordance with 23 CFR 655.603(b)(3), States or other Federal agencies that have their own
MUTCDs or Supplements shall revise these MUTCDs or Supp to be in sub | conformance
with changes to the National MUTCD within 2 years of the effective date of the Final Rule for the changes.
Substantial conformance of such State or other Federal agency MUTCDs or Supplements shall be as
defined in 23 CFR 655.603(b)(1).

After the effective date of a new edition of the MUTCD or
thereof by the State, whichever occurs later, new or reconstruc
with the new edition or revision.

In cases involving Federal-aid projects for new highw:
traffic control devices installed (temporary or permanent) shall be in conformance with the most recent
edition of the National MUTCD before that highway is opened or re-opened to the public for unrestricted
travel [23 CFR 655.603(d)(2) and (d)3)].

a revision thereto, or after the adoption
ted devices installed shall be in compliance

ay or bikeway construction or reconstruction, the

non-compliant devices on existing highways and
bikeways shall be brought into compliance with the current edition of the National MUTCD as part of
the ic upgrading of Jard traffic control devices (and installation of new required traffic
control devices) required pursuant to the Highway Safety Program, 23 U.S.C. §402(a). The FHWA has
the authority to ish other target i dates for impl tion of particular changes to the
MUTCD [23 CFR 655.603(d)(1)]. These target compliance dates established by the FHWA shall be as
shown in Table I-2.

Except as provided in Paragraph 24, when a non-compliant traffic control device is being replaced or
refurbished because it is damaged, missing, or no longer serviceable for any reason, it shall be replaced with
a compliant device.

Option:

A damaged, missing, or otherwise non-serviceable device that is non-compliant may be replaced in kind if
engineering judgment indicates that:

A. One compliant device in the midst of a series of adjacent non-compliant devices would be confusing to

road users; and/or
B. The schedule for replacement of the whole series of non-compliant devices will result in achieving timely

compliance with the MUTCD.
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PART 1

GENERAL

CHAPTER 1A. GENERAL

Section 1A.01 Purpose of Traffic Control Devices
Support:

ot The purpose of traffic control devices, as well as the pri nciples for their use, is to promote highway safety
and efficiency by providing for the orderly movement of all road users on streets, highways, bikeways, and private
roads open to public travel throughout the Nation.

©  Traffic control devices notify road users of regulations and provide warning and guidance needed for the
uniform and efficient operation of all elements of the traffic stream in a manner intended to minimize the
occurrences of crashes.
Standard:

Traffic control devices or their supports shall not bear any advertising message or any other message

that is not related to traffic control.
Support:

o4 Tourist-oriented directional signs and Specific Service signs are not considered advertising; rather, they are
classified as motorist service signs.

Section 1A.02 Principles of Traffic Control Devices
Support:

ot This Manual contains the basic principles that govern the design and use of traffic control devices for all
streets, highways, bikeways, and private roads open to public travel (see definition in Section 1A.13) regardless
of type or class or the public agency, official, or owner having jurisdiction. This Manual's text specifies the
restriction on the use of a device if it is intended for limited application or for a specific system. Itis important
that these principles be given primary consideration in the selection and application of each device.
Guidance:

To be effective, a traffic control device should meet five basic requirements:

. Fulfill a need;

. Command attention;

. Convey a clear, simple meaning;

. Command respect from road users; and

. Give adequate time for proper response.
03 Design, ple operation, mais e, and uniformity are aspects that should be carefully considered

in order to maximize the ability of a traffic control device to meet the five requirements listed in the previous
paragraph. Vehicle speed should be carefully considered as an element that governs the design, operation,
placement, and location of various traffic control devices.
Support:
The definition of the word “speed” varies depending on its use. The definitions of specific speed terms are

contained in Section 1A.13.
Guidance:

The actions required of road users to obey regulatory devices should be specified by State statute, or in cases
not covered by State statute, by local ordinance or resolution. Such statutes, ordinances, and resolutions should
be consistent with the “Uniform Vehicle Code” (see Section 1A.11).

) The proper use of traffic c_onlral devices should provide the reasonable and prudent road user with the
information necessary to efficiently and lawfully use the streets, highways, pedestrian facilities, and bikeways.
Support: :

04

05

06

o7

Uniformity of the meaning of traffic control devices is vital to their effectiveness. The meanings ascri
. N . . . 3 L
devices in this Manual are in general accord with the publications mentioned in Section 1A.11. il

Section 1A.03 Design of Traffic Control Devices
Guidance:

01 Devices should be designed so that features such as size, shape, color,

: ition, lighting or
and contrast are combined to draw attention to the devices; that si ol s o
5 Y N ze, shape, color, ai i
combine 1o produce a clear meaning; that legibility and size combij wil},:e le nfos‘zl,’::-c;"y Jaf Message
response; and that uniformity, size, legibility, and bl of the me: ot bi:; 7 4 g ”'"‘{ Dt
3 ; 8 respect.
Aspects of a device's standard design should be modified only if there is a demonstrated need. ’

December 2009
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2009 Edition Page 3
cation for a uniform system of traffic control
hways within this State. Such uniform

in the most recent edition
dards issued or

“(a) The [State Highway Agency] shall adopt a manual and specifi
devices consistent with the provisions of this code for use upon hig
system shall correlate with and so far as possible conform to the system set forth
of the Manual on Uniform Traffic Control Devices for Streets and Highways, and other stan
endorsed by the Federal Highway Administrator.”
*(b) The Manual adopted pursuant to subsection (@) shall have the force and effect of law.”
05 All States have officially adopted the National MUTCD either in its entirety, with supplemental pt
or as a separate published document.
Guidance:
06 These individual State manuals or supple should be reviewed for specific provisi
that State.
Support: ;
07 The National MUTCD has also been adopted by the National Park Service, the U.S. Forest Service, the
U.S. Military Command, the Bureau of Indian Affairs, the Bureau of Land Management, and the U.S. Fish and
Wildlife Service.
Guidance:

rovisions,

s relating 1o

08 States should adopt Section 15-116 of the “Uniform Vehicle Code,” which states that, “No person shall
ublic any sign, signal, marking, or other device

install or maintain in any area of private property used by the pi g ¢
intended to regulate, warn, or guide traffic unless it conforms with the State manual and specifications adopted
under Section 15-104."

Section 1A.08 Authority for Placement of Traffic Control Devices
Standard:

o Traffic control devices, adverti and other signs or messages within the highway

right-of-way shall be placed only as authorized by a public authority or the official having jurisdiction, or,
in the case of private roads open to public travel, by the private owner or private official having jurisdiction,
for the purpose of regulating, warning, or guiding traffic.

©  When the public agency or the official having jurisdiction over a street or highway or, in the case of
private roads open to public travel, the private owner or private official having jurisdiction, has granted
proper authority, others such as contractors and public utility companies shall be permitted to install
temporary traffic control devices in temporary traffic control zones. Such traffic control devices shall
conform with the Standards of this Manual.

All regulatory traffic control devices shall be supported by laws, ordinances, or regulations.

Support:

0 Provisions of this Manual are based upon the concept that effective traffic control depends upon both
appropriate application of the devices and r bl of the lati

Although some highway design features, such as curbs, median barriers, guardrails, speed humps or tables,

and textured pavement, have a significant impact on traffic operations and safety, they are not considered to be
traffic control devices and provisions regarding their design and use are generally not included in this Manual.

06 Certain types of signs and other devices that do not have any traffic control purpose are sometimes placed
within the highway right-of-way by or with the permission of the public agency or the official having jurisdiction
over the street or highway. Most of these signs and other devices are not intended for use by road users in general,
and their message is only important to individuals who have been instructed in their meanings. These signs and
other devices are not considered to be traffic control devices and provisions regarding their design and use are not
included in this Manual. Among these signs and other devices are the following:

A. Devices whose purpose is to assist highway mai p 1 ples include markers to guide
snowplow operators, devices that identify culvert and drop inlet locations, and devices that precisely
identify highway locations for maintenance or mowing purposes.

. Devices whose purpose is to assist fire or law enfc IVE 1

I ¢ 3 ; i ¢ p ples include markers that
identify fire hydrant locations, signs that identify fire or water district boundaries, speed measurement
pavement markings, small indicator lights to assist in enforcement of red light violations, and photo

o T)r;fqrcemc;:! systems.

. Devices whose purpose is to assist utility company personnel and highway cc o rk
that identify underground utility Iocalior{s. e B uch gs

D. Signs posting local non-traffic ordinances.

E. Signs giving civic organization meeting information.

December 2009
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2009 Edition - Revision 1 Page 5

% Aninterpretation includes a ideration of the applicati
official meanings of standard traffic control devices, or the variati
Guidance:

and operation of standard traffic control devices,
ions from standard device designs.

o7 Requests for an interpretation of this Manual should contain the following information:
A. A concise statement of the interpretation being sought;
B. A description of the condition that provoked the need for an interpretation;
C. Any illustration that would be helpful to understand the request; and
D. Any supporting research data that is pertinent to the item to be interpreted.
Support:
o8 Requests to experiment include consideration of field deployment for the purpose of testing or c\_/zlualing a
new traffic control device, its application or manner of use, or a provision not specifically described in this Manual.
03 A request for permission to experi will be considered only when itted by the public agency or toll
facility operator responsible for the operation of the road or street on which the experiment is to take place. For
a private road open to public travel, the request will be considered only if it is submitted by the private owner or
private official having jurisdiction.

10 A diagram indicating the process for experi ing with traffic control devices is shown in Figure 1A-1.

Figure 1A-1. Pr for Req ing and C i
Experimentations for New Traffic Control Devices

g9

Requesting Jurisdiction
instalis

May 2012
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Guidance:
1 The request for permission to experiment should contain the following:

A.
B.

A statement indicating the nature of the problem.

A description of the proposed change 1o the traffic control device or application of the lrajﬁc_conlm[
device, how it was developed, the manner in which it deviates from the standard, and how it is expected
1o be an improvement over existing standards.

C. Any illustration that would be helpful to understand the traffic control device or use of the traffic

[oks}

T

~

control device. . e

Any supporting data explaining how the traffic control device was developed, if n‘has been lfxeq, in
what ways it was found to be adequate or inadequate, and how this choice of device or application
was derived,

A legally binding statement certifying that the concept of the traffic control device is not protected by

a patent or copyright. (An example of a traffic control device concept would be cmmldoyn pedestrian
signals in general. Ordinarily an entire general concept would not be patented or (opyngmed,_bw

if it were it would not be acceptable for experimentation unless the patent or copyright owner signs

a waiver of rights acceptable to the FHWA. An example of a patented or copyrighted specific de vice
within the general concept of countdown pedestrian signals would be a manufacturer’s design for its
specific brand of countdown signal, including the design details of the housing or electronics that are
unique to that manufacturer’s product. As long as the general concept is not patented or copyrighted,
it is acceptable for experimentation to incorporate the use of one or more patented devices of one or
several manufacturers.)

The time period and location(s) of the experiment.

A detailed research or evaluation plan that must provide for close monitoring of the experimentation,
especially in the early stages of its field implementation. The evaluation plan should include before and
after studies as well as quantitative data describing the performance of the experimental device.

An agreement o restore the site of the experiment to a condition that complies with the provisions of
this Manual within 3 months following the end of the time period of the experiment. This agreement
must also provide that the agency sponsoring the experimentation will terminate the experimentation
at any time that it determines significant safety concerns are directly or indirectly attributable to the
experimentation. The FHWA's Office of Transportation Operations has the right to terminate approval
of the experimentation at any time if there is an indication of safety concerns. If, as a result of the
experimentation, a request is made that this Manual be changed to include the device or application
being experimented with, the device or application will be permitted to remain in place until an official
rulemaking action has occurred.

An agreement to provide semi-annual progress reports for the duration of the experimentation, and

an agreement 1o provide a copy of the final results of the experimentation to the FH WA’s Office of
Transportation Operqlions within 3 months following ipletion of the experi) ion. The FHWA's
Olffice of Transportation Operations has the right to terminate approval of the experimentation if reports
are not provided in accordance with this schedule.

Support:

12 A change includes consideration of a new device to replace a present standard device,
be added to the list of standard devices, or a revision to a traffic control device application
Guidance:

an additional device to
or placement criteria.

13 Requests for a change to this Manual should contain the following information:

A
B.
C!

Support;
4  Inte

to the application or manner of use of an existing traffi i
i‘n}hi's Munual.forTbe FHWA issues an Interi 5 e

A statement indicating what change is Pproposed;
Any illu:lmlian that would be helpful to understand the request; and
Any supporting research data that is pertinent to the item 1o be reviewed.

rim approval allows interim use, pending official rulemaking, of a new traffic control device, a revision

¢ Or a provision not specificall: i
rim Approval by official memorandum signed byp;cse :nssgc?:;cnbed

Iminis Op and posts this i issuance
an interim approval will typically p';[ll! in the traffic control ¢ evioe o o eebsit. the issuance by FHWA of

Sect. 1A.10

Interim approval is considered based cessfi
Inbomolry studies, and/or review of non-Uo.g o il
approval iderati

i st . Manual'?l device or application being placed into the next

. 1 Perimentation, results of analyti
o - experience With a traffic control device or application, }l':l:ln?\f
of relative risks, benefits, costs, impacts, and other factors.
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n and does not create a new
sdictions agree to comply with
curred.

c control device or applicatio
| includes conditions that juri

1  Interim approval allows for optional use of a traffi
| an official rulemaking action has oc

mandate or recommendation for use. Interim approva
in order to use the traffic control device or application unti

Standard:

A jur toll facility op or owner of a private road open to public travel that desires to
use a traffic control device for which FHWA has issued an interim approval shall request permission
from FHWA.

Guidance:
The request for permission to place a traffic control device under an interim approval should contain the

Jollowing:
A. A description of where the device will be used, such as a list of specific locations or highway segments or
types of situations, or a statement of the intent to use the device jurisdiction-wide; )
B. Anagreement to abide by the specific conditions for use of the device as contained in the FHWA's interim
approval document;
C. Anag to maintain and
and
D. An agreement to:
1. Restore the site(s) of the interim approval to a condition that complies with the provisions in this
Manual within 3 months following the issuance of a Final Rule on this traffic control device; and
2. Terminate use of the device or application installed under the interim approval at any time that
it determines significant safety concerns are directly or indirectly attributable to the device or
application. The FHWA's Office of Transportation Operations has the right to terminate the interim
approval at any time if there is an indication of safety concerns.

17

Ily update a list of locations where the device has been installed;

Option:
A State may submit a request for the use of a device under interim approval for all jurisdictions in that State,

9
as long as the request contains the information listed in Paragraph 18.

Guidance:

20 Alocal jurisdiction, toll facility operator, or owner of a private road open to public travel using a traffic
control device or application under an interim approval that was granted by FHWA either directly or on a
statewide basis based on the State's request should inform the State of the locations of such use.

A local jurisdiction, toll facility operator, or owner of a private road open to public travel that is requesting
permission 1o experiment or permission to use a device or application under an interim approval should first
check for any State laws and/or directives covering the application of the MUTCD provisions that might exist in
their State.
Option:
A device or application installed under an interim approval may remain in place, under the conditions
established in the interim approval, until an official rulemaking action has occurred.
Support:
LA diagram indicating the process for incorporating new traffic control devices into this Manual is shown
in Figure 1A-2.

For additional information concerning interpretations, experimentation, chan, interi isi

. y 4 ges, or interim approvals, visit the

MUTCD website at http:/mutcd.fhwa.dot.gov. &

Section 1A.11 Relation to Other Publications
Standard:

'l:o the extent that they are incorporated by specific reference, the latest editions of the followi
publications, or those editions specifically noted, shall be a part of this Manual: “Slanda:d ‘;liogv:lwfy Signs
and M.ark‘l'ngs book (FHWA); and “Color Specifications for Retroreflective Sign and Pavement Markin;
Materials” (appendix to subpart F of Part 655 of Title 23 of the Code of Federal Regulations) $
Support: :

The “Standard Highway Si d Markings” i
e mgrkinés.lgns and Markings” book includes standard alphabets and symbols and arrows for
03 For information about the publicati ioned in Pa h 1, visit the F i

: p din ph 1, deral Highway Administration’
MUTCD website at http:/mutcd.fhwa dot. B0l e Ry CHLL Aation s
R 20590;? wa.dot.gov, or write to the FHWA, 1200 New Jersey Avenue, SE, HOTO,

December 2009
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o« Other publications that are useful sources of information with respect to the use of this Manuall are [I(silufn(:)rl;
this paragraph. See Page i of this Manual for ordering i ion for the g pt (later e
might also be available as useful sources of information):
1. “AAA School Safety Patrol Operations Manual,” 2006 Edition (American Automot
“A Policy on Geometric Design of Highways and Streets,” 2004 Edition (American
Highway and Transportation Officials—AASHTO) i
“Guide for the Development of Bicycle Facilities,” 1999 Edition (AASHTO)
“Guide for the Planning, Design, and Operation of Pedestrian Facilities,” 20C

“Guide t tri ion,” 1993 Edition (AASHTO) v ”
“‘G'u! elin M:O\:‘ch(cfmyers!cn e (' Guide Signs for Traffic Generators Adjacent to Freeways,

Of SUPP! i 5 4 .
4th Edition/Guide Signs, Part 11: Guidelines for Airport Guide Signing/Guide Signs, Part I11: List of
Control Cities for UsE: in Guide Signs on Interstate Highways," Item Code: GSGLC-4, 2001 Edition
(AASHTO)
7. “Roadside Design Guide,” 2006 Edition (AASHTO) -
8. “Standard Specifications for Movable Highway Bridges,
9. “Traffic Engineering Metric Conversion Folders—Adden
Edition (AASHTO) ’ i :
10. “2009 AREMA Communications & Signals Manual,” (American Railway Engineering &
i f-Way Association—AREMA i 5 2
11. “Changeable Message Sign Operation and Messaging Handbook (FHWA-OP-03-070),” 2004 Edition
(Federal Highway Administration—FHWA) i _ 1 &
12. “Designing Sidewalks and Trails for Access—Part 2—Best Practices Design Guide (FHWA-EP-01-027);
2001 Edition (FHWA) b
13. “Federal-Aid Highway Program Guidance on High Occupancy Vehicle (HOV) Lanes,” 2001 (FHWA)
“Maintaining Traffic Sign ivity,” 2007 Edition (FHWA)
d Second Edition (FHWA-SA-07-010)," 2007

bile Association—AAA)
Association of State

04 Edition (AASHTO)

ausw B

* 1988 Edition (AASHTO) e
dum to the Guide to Metric Conversion,” 1993

14. "

15. “Railroad-Highway Grade Crossing Handbook—Revise
Edition (FHWA) A

16. “Ramp Management and Control Handbook (FHWA-HOP-06-001),” 2006 Edition (FHWA)

17. “Roundabouts-An Informational Guide (FHWA-RD-00-067),” 2000 Edition (FHWA)

18. “Signal Timing Manual (FHWA-HOP-08-024),” 2008 Edition (FHWA)

19. “Signalized Intersections: an Informational Guide (FHWA-HRT-04-091),” 2004 Edition (FHWA)

20, *“Travel Better, Travel Longer: A Pocket Guide to Improving Traffic Control and Mobility for Our Older
Population (FHWA-OP-03-098)." 2003 Edition (FHWA)

21. “Practice for Roadway Lighting,” RP-8, 2001 (Illuminating Engineering Society—IES)

22. “Safety Guide for the Prevention of Radio Frequency Radiation Hazards in the Use of Commercial
Electric Detonators (Blasting Caps),” Safety Library Publication No. 20, July 2001 Edition (Institute of
Makers of Explosives)

23, “American National Standard for High-Visibility Public Safety Vests,” (ANSI/ISEA 207-2006), 2006
Edition (International Safety Equipment Association—ISEA)

24, “American National Standard for High-Visibility Safety Apparel and Headwear,” (ANSI/ISEA 107-2004),
2004 Edition (ISEA)

25. “Manual of Traffic Signal Design,” 1998 Edition (Institute of Transportation Engineers—ITE)

26. “Manual of Transportation Engineering Studies,” 1994 Edition (ITE)

27. “Pedestrian Traffic Control Signal Indications,” Part 1—1985 Edition; Part 2 (LED Pedestrian Traffic
Signal Modules)—2004 Edition (1TE)

28. “Preemption of Traffic Signals Near Railroad Crossings,” 2006 Edition (ITE)

29. “Purchase Specification for Flashing and Steady Burn Warning Lights,” 1981 Edition (ITE)

30. “Traffic Control Devices Handbook,” 2001 Edition (ITE)

31. “Traffic Detector Handbook,” 1991 Edition (ITE)

32. “Traffic Engineering Handbook,” 2009 Edition (ITE)

33. "Tmfﬁc Signal Lamps,” 1980 Edition (ITE)
34, “Yehw!e Traffic Control Signal Heads,” Part 1—1985 Edition; Part 2 (LED Circular
Signal Supplement)—2005 Edition; Part 3 (LED Vehicular Arrow Traffic Signal
% Sapptl_emenvl)—lo()é!idilien (ITE)
. “Uniform Vehicle Code (UVC) and Model Traffic Ordinance,” 2! iti i i
e Uﬁgﬁ'{? Traffic Laws and Ordinances—NCUTLO) S 00 ke (Haticoel Corimitiesion
) Standards Publication TS 4-2005 Standards for Dynamic M; Si DM i
NTCIP Requirements,” 2005 Edition (National Electrical M essage Signs (DMS) With
37. ;g)fccupat‘ijoaal Safety and Health Admini ion Regulati ar;gfacl)urcfs é;;oé‘;;)onaliﬁ“‘)
ety and Health Provisions - 1926.20," ded 3 3
Administration—OSHA) fioe 30 13 (Occu Safety and Health
38. “Accessible Pedestrian Signals—A Guide to Best Practi
Edition (Transportation Research Board—TRB) ctices (NCHRP Web-Only Document 117A),” 2008
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2 Unless otherwise defined in this Section, or in other Parts of this Manual, vgords or P"‘""FS“S 5"_‘}"!)
have the meaning(s) as defined in the most recent editions of the “Uniform Vehicle Code, _AASH =
Transportation Glossary (Highway Definitions),” and other publications mentioned in Section !A. .
02 The following words and phrases, when used in this Manual, shall have the following mea'mng,f:
Accessible Pedestrian Signal—a device that communicates information about pedestrian signal
timing in non-visual format such as audible tones, speech messages, and/or vibrating surfaces. 1
Accessible Pedestrian Signal Detector—a device designated to assist the pedestrian who has visual
or physical disabilities in activating the pedestrian phase. v - 5
Active Grade Crossing Warning System—the flashing-light signals, with or without warning
gates, together with the necessary ‘control equipment used to inform road users of the approach or
presence of rail traffic at grade crossings. y ; . K
Actuated Operation—a type of traffic control signal operation in which some or all signal phases
are operated on the basis of actuation. .
Actuation—initiation of a change in or extension of a traffic signal phase through the operation of
any type of detector.
Advance Preemption—the notification of approaching
traffic signal controller unit or assembly by the railroad
of the activation of the railroad or light rail 5 :
Advance Preemption Time—the period of time that is the difference between the required
maximum highway traffic signal preemption time and the activation of the railroad or light rail
transit warning devices.
Adyisory Speed—a recommended speed for all vehicles operating on a section of highway and based
on the highway design, operating characteristics, and conditions.
Alley—a street or highway intended to provide access to the rear or side of lots or buildings in
urban areas and not intended for the purpose of through vehicular traffic.
. Altered Speed Zone—a speed limit, other than a statutory speed limit, that is based upon an
engineering study.
. Approach—all lanes of traffic moving toward an intersection or a midblock location from one
direction, including any adjacent parking lane(s).
. Arterial Highway (Street)—a general term denoting a highway primarily used by through traffic,
usually on a continuous route or a highway designated as part of an arterial system.
. Attended Lane (Manual Lane)—a toll lane adjacent to a toll booth occupied by a human toll
collector who makes change, issues receipts, and perform other toll-related functions. Attended
lanes at toll plazas typically require vehicles to stop to pay the toll.
. Automatic Lane—see Exact Change Lane.
. Average Annual Daily Traffic (AADT)—the total volume of traffic passing a point or segment
of a highway facility in both directions for one year divided by the number of days in the year.
Normally, periodic daily traffic volumes are adjusted for hours of the day counted, days of the week.
and seasons of the year to arrive at average annual daily traffic. ¢
. Average .l)fuly Traffic (ADT)—the average 24 hour volume, being the total volume during a stated
period divided by the number of days in that period. Normally, this would be periodic daily traffic
volumes over several days, nol_adjusled for days of the week or seasons of the year.
tAy‘:u::%ley Daav_\:;; ‘;inayy wrehgrezillmng tral‘ﬁ.c :'lolum:s rl:onnnlly and repeatedly found at a location,
1 n volumes are influenci y employm 1 y Ve
are influenced by entertainment or recreation. A eekend day ey G
. gckplatse—see Se‘iFnsl Backplate.
2 rrier-Separated Lane—a preferential lane or other s| ial pur, is s
gw m'lja«:en:I ge':leml-purl;iposc lane(s) by a physical barri';er'.: purpose lane that is separated from
. Beacon—a highway traffic signal with one or more signal i i i
: g,cyc:e;a !)l?c!nl-pwered vehicle upon which the hl.ll’%lal'l ::t;;)tn:rtsl:?s(-operates O
icycle Facilities—a general term denoting improvements and provisions that
encourage bicycling, i ¥ % S accommodate or
Gl fg:r - cyy cI:E; sl:cludmg parking and storage facilities, and shared roadways not specifically
Bicycle Lane—a portion of a roadway tha i 5
bicyclists by pavement markings and).' if u;:::ssil::: deslpnaied fospretcesntial ovexclusiye fe by
Bikeway—a generic term for any road, stree A i 8
dcsignnfed for bicycle travel, regynrdles,s of wtllnel::lel::r:::.c:gclillli‘:i‘el ¢ son:‘e Shate goeclfcally
ise ol bicycles or are fo/be shared with other transportation m otsl ::e esignated for the exclusive

rail traffic that is forwarded to the highway
or light rail transit equipment in advance
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43. Crashworthy—a characteristic of a roadside appurtenance that has been successfully crash tested
in accordance with a national standard such as the National Cooperative Highway Research
Program Report 350, “Recommended Procedures for the Safety Performance Evaluation of
Highway Features.”

44, Crosswalk—(a) that part of a roadway at an intersection included within the connections of the
lateral lines of the sidewalks on opposite sides of the highway measured from the curbs or in the
absence of curbs, from the edges of the traversable road and in the ab of a si '"
one side of the roadway, the part of a roadway included within the extension of the lateral lines of
the sidewalk at right angles to the center line; (b) any portion of a roadway at an intersection or
elsewhere distinctly indicated as a pedestrian crossing by pavement marking lines on the surface,
which might be supplemented by contrasting pavement texture, style, or color.

45. Crosswalk Lines—white pavement marking lines that identify a crosswalk.

46. Cycle Length—the time required for one ! q of signal indicati

47. Dark Mode—the lack of all signal indications at a signalized | i (The dark mode is most
commonly associated with power failures, ramp meters, hybrid beacons, beacons, and some
movable bridge signals.)

48. Delineator—a retroreflective device mounted on the roadway surface or at the side of the roadway

on

in a series to indi the ali of the road pecially at night or in adverse weather.
49. Design Vehicle—the longest vehicle permitted by statute of the road authority (State or other) on
that roadw.
50. Desi; 1 Bicycle Rout system of bi Ly i d by the jurisdiction having authority

with appropriate directional and informational route signs, with or without specific bicycle
route numbers.

51. Detectable—having a i edge within 6 inches of the surface so that pedestrians who have
visual disabilities can sense its presence and receive usable guidance information.

52. Detector—a device used for determining the presence or passage of vehicles or pedestrians.

53. Downstream—a term that refers to a location that is encountered by traffic subsequent to an
upstream location as it flows in an “upstream to downstream” direction. For example, “the
downstream end of a lane line separating the turn lane from a through lane on the approach to an
intersection” is the end of the lane line that is closest to the intersection.

54. Dropped Lane—a through lane that becomes a mandatory turn lane on a conventional roadway,
or a through lane that becomes a mandatory exit lane on a freeway or expressway. The end of an
acceleration lane and reductions in the number of through lanes that do not involve a mandatory
turn or exit are not considered dropped lanes.

55. Dual-Arrow Signal Section—a type of signal section designed to include both a yellow arrow and a
green arrow. I

56. Dynamic Envelope—the clearance required for light rail transit traffic or a train and its cargo
overhang due to any combination of loading, lateral motion, or suspension failure (see Figure 8B-8).

57. Dynamic Exit Gate Operating Mode—a mode of operation where the exit gate operation is based on
the presence of vehicles within the minimum track clearance distance.

58. Edge Line Markings—white or yellow pavement marking lines that delineate the right or left
edge(s) of a traveled way.

59. Electronic Toll Collection (ETC)—a system for automated collection of tolls from moving or
stopped vehicles through wireless technologies such as radio-frequency communication or optical
scanning. ETC systems are classified as one of the following: (1) systems that require users to have
registered toll accounts, with the use of equipment inside or on the exterior of vehicles, such as
a transponder or barcode decal, that i with or is d d by roadside or overhead
receiving equipment, or with the use of license plate optical scanning, to automatically deduct the
toll from the registered user account, or (2) systems that do not require users to have registered toll
accounts because vehicle license plates are opticall d and invoices for the toll amount are
sent through postal mail to the address of the vehicle owner.

60. Electronic Toll Collection (ETC) Account-Only Lane—a non-attended toll lane that is restricted to

use only by vehicles with a registered toll payment account.

tl:l.mr;irge:cy-Vehick }'!yb;i;i Beacon—a special type of hybrid beacon used to warn and control

affic at an unsignalized location to assist authorized emergency vehicles i i i

drest oE Highwets gency icles in entering or crossing a

62. Emergency-Vehicle Traffic Control Signal—a special traffic control si i

o gg:;t;‘)_f;vay to an authorized emergency vehiclz.“ o AL

. End-of-Roadway Marker—a device used to warn and alert roa i
other than temporary traffic control zones. S s e Cuilf n Eoedway

6

=
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th ion of available pertinent informnht/:on. arl|d t:e o:xp?::::; sOfror
ropriate principles, provisions, and practices as contained in this Manual and of ©] 3

(Ilgrp:?*pose Kf dui’:iing‘::r:on the applicability, design, operation, or msmll‘allmv'n_ of altrnlf:i‘t; :o’;:::(l:r
device. Engineering judgment shall be exercised by an engineer, or by an individual wl‘;l‘ it :1 ol
the supervision of an engineer, through the :pplicnuon o(( procgd:res and criteria establis| Y
ineer. Documentation of engineering judgment is not required. X y 3
65. :i‘:lgg.i':fecering Study—the comp':ghemivegnnalysis and evaluation of a_vmlnble pertinent information,
and the application of appropriate principles, provisions, and practices as gonlam_ed in this
Manual and other sources, for the purpose of deciding upon the applicability, design, operation,
or installation of a traffic control device. An engineering study shall be performed by an engineer,
or by an individual working under the supervision of an engineer, through the application of
p dures and criteria ished by the engi An engineering study shall he documented.
66. Entrance Gate—an automatic gate that can be lowered across the lanes approaching a grade
crossing to block road users from entering the grade crossing. 3 4
ded toll lane that has a receptacle into which

64. Engineering

67. Exact Change Lane (A ic Lane)—a e h
road users deposit coins totaling the exact amount of the toll. Exact Change lanes at toll plazas
typically require vehicles to stop to pay the toll. 3 .

68. Exit Gate—an automatic gate that can be lowered across the lanes departing a grade crossing to

block road users from entering the grade crossing by driving in the opposing traffic lanes. 3

69. Exit Gate Clearance Time—for Four-Quadrant Gate systems at grade crossings, the amount of time

provided to delay the descent of the exit gate arm(s) after entrance gate arm(s) begin to descend.

70. Exit Gate Operating Mode—for Four-Quadrant Gate systems at grade crossings, the mode of

control used to govern the operation of the exit gate arms.

71. Expressway—a divided highway with partial control of access.

72. Flagger—a person who actively controls the flow of vehicular traffic into and/or through a
temporary traffic control zone using hand-signaling devices or an Automated Flagger Assistance
Device (AFAD).

73. Flasher—a device used to turn highway traffic signal indications on and off at a repetitive rate of
approximately once per second.

74. Flashing—an operation in which a light source, such as a traffic signal indication, is turned on and
off repetitively.

75. Flashing-Light Signals—a warning device consisting of two red signal indications arranged
horizontally that are activated to flash alternately when rail traffic is approaching or present at a
grade crossing.

76. Flashing Mode—a mode of operation in which at least one traffic si; indication i i

3 - 3 i signal indication in each vehicul
sfgnal face of a !nghw:.ay traffic signal is turned on and off repetitively. e
;;. :_ rﬁz\xﬂ{—a gnsded highway with full control of access.
. Full-Actuated Operation—a type of traffic control signal ion i i i 3
i gmcu'on e T e ignal operation in which all signal phases
. Gate- icall, ated or 1l d traffic control devi is used
ph_ysu:ally obstruct road users such that they nrerdiscourn ed froi devu:-e that s l_o
point on a roadway or pathway, or such that they are discogur edn;‘ et pst aparticulay
% cGros;iné, ramp, lane, roadway, or facility. .2 ReLticuler grade
. Grade Crossing—the general area where a highway aj i i i 3
cross at the same level, within which are inclusjed l{“ I'I:_L: l:'al:::oa:ld and/or light rail transit route
traffic traversing that area, s, highway, and traffic control devices for
81 Gl!idl; S;'gn—n sign that shows route designations, destinations, directions, di 3
points of interest, or other geographi io ? 5 Services,
82. High-Occupancy Vehicle (HOY) - a '.f.‘f,'.,,’,‘ﬁ:f,‘:;:g’;‘;‘ or cultural information. .
g3, Carpools, vanpools, and buses, rrying at least two or more persons, including
- Highway—a general term for denoting a i ;
entire area within the right-of-way. ¥ & public way for purposes of vehicular travel, including the

84. Highway-Light Rail Transit Grade Crossing—the

;‘;:i"s“ gule cross at the same level, within which are included the
traffic control devices for trafic traversing that are e light rail transit tracks.

Sect. 1A.13
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4 . i ed
86. Hi ignal—a power- ted traffic control device by which traffic is warn
S el S These devices do not include p.ywer-opemted signs,
: teady burning

or directed to take some specific action. ¢

steadily-illuminated pavement markers, warning lights (see Section 6F.83), or s
electric lamps. ¢ .

87. HOV Lane—any preferential lane designated for exclusive use by h_|gh

designated lane on a freeway, other hig|

-occupancy vehicles for all
f d
t, or P! t

stree!

or part of a day—including a
roadway on a separate right-of-way. y R
88. Hybrid};ienconfn sptcingl type of beacon that is intentionally placed in a dark mode (no mr{-calnons
i d) b periods of operation and, when operated, displays both steady and flashing

because of inherent properties

traffic control signal indications. ¥
(ILEV)—any kind of vehicle that, n P
even if its evaporative

89. Inherently Low Emission Vehicle i at, |
of the fuel system design, will not have significant evaporative emissions,
emission control system has failed. < d

90. In-Roadway Lights—a special type of highway traffic signal installed in the roadway surface to
warn road users that they are approaching a condition on or adjacent to the roadway that might not
be readily apparent and might require the road users to slow down and/or come to a stop.

91. Interchange—a system of interconnecting roadways providing for traffic movement between two or
more highways that do not intersect at grade. 2 . p

92. Interconnection—when used in Part 8, the electrical connection between the railroad or light rail
transit active warning system and the highway traffic signal controller assembly for the purpose
of preemption. 2

93. Intermediate Interchange—an interchange with an urban or rural route that is not a major or
minor interchange as defined in this Section.

94, Intersection—intersection is defined as follows:

(a) The area embraced within the prolongation or connection of the lateral curb lines, or if
none, the lateral boundary lines of the roadways of two highways that join one another at, or
approximately at, right angles, or the area within which vehicles traveling on different highways
that join at any other angle might come into conflict.

(b) The junction of an alley or driveway with a roadway or highway shall not constitute an
intersection, unless the roadway or highway at said junction is controlled by a traffic

control device.
(c) Ifahigh includes two roadways that are 30 feet or more apart (see definition of Median),
then every crossing of each roadway of such divided highway by an intersecting highway shall be

a separate intersection.
(d) If both intersecting highways include two roadways that are 30 feet or more apart, then every

crossing of any two roadways of such highways shall be a separate intersection.

(¢) At a location controlled by a traffic control signal, regardless of the distance between the
separate intersections as defined in (c) and (d) above:

(1) If a stop line, yield line, or crosswalk has not been designated on the roadway (within th
median) between the separate intersections, the two intersections and the roadway di
between them shall be considered as one intersection;

(2) Where a stop line, yield line, or crosswalk is designated on the roadway on the intersection
approach, the area within the crosswalk and/or beyond the designated stop line or yield line
shall be part of the intersection; and

(3) Where a crosswalk is designated on a roadway on the departure from the intersection, the
intersection shall include the area extending to the far side of such crosswalk.

95. Intersection Control Beacon—a beacon used only at an intersection to control two or more
directions of travel.

96. Interval—the part of a signal cycle during which signal indications do not change.

97. Interval Sequence—the order of appearance of signal indications during successive intervals of a
signal cycle.

98. Island—a defined area between traffic lanes for control of vehicul for toll coll
or for pedestrian refuge. It includes all end protection and approach treatments. Within an
intersection area, a median or an outer separation is considered to be an island.

99, Lane Drop—see Dropped Lane.
100. Lane Line Markings—white pavement marking lines that delineate the separation of traffic lanes

that have the same direction of travel on a roadway.
101. Lane-Use Control Signal—a signal face displaying indications to permit or prohibit the use of
specific lanes of a roadway or to indicate the imp ding prohibition of such use.
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102. Legend—see Sign Legend.
103. Lens—see Signal Lens. :
104. Light Rail Transit Traffic (Light Rail Transit Equipment)—every device in, upon, or by which
any person or property can be transported on light rail transit tracks, including single-unit light
rail transit cars (such at streetcars and trolleys) and assemblies of multiple light rail transit cars
coupled together.
105. Locomotive Horn—an air horn, steam whistle, or similar audible warning device (see 49 CFR.
Part 229.129) mounted on a locomotive or control cab car. The terms “locomotive horn,” “train
whistle,” “locomotive whistle,” and “train horn” are used interchangeably in the railroad industry.
106. Logo—a distinctive emblem or trademark that identifies a commercial business and/or the product
or service offered by the business.
107. Longitudinal Markings—p: markings that are generally placed parallel and adjacent to the
flow of traffic such as lane lines, center lines, edge lines, channelizing lines, and others.
108. Louver—see Signal Louver.
109. Major Interchange—an interchange with another freeway or expressway, or an interchange
with a high-volume multi-lane highway, principal urban arterial, or major rural route where the
interchanging traffic is heavy or includes many road users unfamiliar with the area.
110. Major Street—the street normally carrying the higher volume of vehicular traffic.
111. Malfunction M: Unit as Conflict Moni
112. Managed Lane—a highway lane or set of lanes, or a highway facility, for which variable operational
strategies such as direction of travel, tolling, pricing, and/or vehicle type or occupancy requirements
are implemented and managed in real-time in response to i diti M d lanes are
typically buffer- or barrier-separated lanes parallel to the general-purpose lanes of a highway in
which access is restricted to designated locations. There are also some highways on which all lanes

are managed.

113. Manual Lane—see Attended Lane.

114. Maximum Highway Traffic Signal P; ption Ti th i amount of time needed
following initiation of the pr i for the hig| traffic signals to complete the

timing of the right-of-way transfer time, queue clearance time, and separation time.

115. Median—the area between two roadways of a divided highway measured from edge of traveled way
to edge of traveled way. The median excludes turn lanes. The median width might be different
between intersections, interchanges, and at opposite approaches of the same intersection.

116. Minimum Track Clearance Distance—for standard two-quadrant warning devices, the minimum
track clearance distance is the length along a highway at one or more railroad or light rail transit
tracks, measured from the highway stop line, warning device, or 12 feet perpendicular to the track
center line, to 6 feet beyond the track(s) measured perpendicular to the far rail, along the center
line or edge line of the highway, as appropriate, to obtain the longer distance. For Four-Quadrant
Gate systems, the minimum track clearance distance is the length along a highway at one or
more railroad or light rail transit tracks, measured either from the highway stop line or entrance
warning device, to the point where the rear of the vehicle would be clear of the exit gate arm. In
musesd where the exit g:et; n‘rm is 'T“-m:: to the track(s) and is not perpendicular to the highway,

e distance is measured either along the center line or edge line of the highway, as aj ropriate, t
obtain the longer distance. = et

117. Minimum Warning Time—when used in Part 8, the least amount of time active warning devices

i ﬁiall oliemle ’?nrior to the arrival of rail traffic at a grade crossing. i

- Minor Interchange—an interchange where traffic is local and very light, such as interchanges with
land service access roads. Where the sum of the exit volumes is estimated to be lower than 100
vehicles per day in the design Yyear, the interchange is classified as local.

3‘9) ;'dinor SL;ee;;eﬂ: st‘r::t nognnlly carrying the lower volume of vehicular traffic.

. Movable Bri esistance Gate—a type of traffic gate, which is located downstream of th bl
bridge warning gate, that provides a physical deterr it i et
e s 3 e L physi ent to vehicle and/or pedestrian traffic when

121. Movable Bridge Signal—a highway traffic signal installed at amovable bri i
stop during periods when the roadway is closed to allow the bridge to open‘flge S T @

123. Multi-Lane—more than one lane moving in the same directi i
& ! irection. A mull i
dor roau::y has a b'asac cross-section comprised of two or more thn:l::l:ﬂ:: f:;:te, :rlgll:owt:y’
irections. A multi-lane approach has two or more lanes moving toward the intersection
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annelizing lines separating an entrance or exit ramp
ora lized turn lane or lized entering lane from the adjacent through lane(s).

125. Object Marker—a device used to mark obstructions within or adjacent to the roadway. .

126. Occupancy Requirement—any restriction that regulates the use of a facility or one or more lanes of
a facility for any period of the day based on a specified number of persons in a vehicle.

127. Occupant—a person driving or riding in a car, truck, bus, or other vehicle.

128. Open-Road ETC Lane—a jed lane that is designed to allow toll payments to be
electronically collected from vehicles traveling at normal highway speeds. Open-Road ETC I‘?“ﬁs
are typically physically separated from the toll plaza, often following the alig of the mai
lanes, with toll plaza lanes for cash toll payments being on a different alignment after diverging
from the mainline lanes or a subset thereof. -

129. Open-Road Tolling—a system designed to allow electronic toll collection (ETC) from vehicles
traveling at normal highway speeds. Open-Road Tolling might be used on toll roads or toll facilities

in conjunction with toll plazas. Open-Road Tolling is also typically used on managed lanes and on

toll facilities that only accept payment by ETC. )
130. Open-Road Tolling Point—the location along an Open-Road ETC lane at which roadside or

overhead detection and receiving equipment are placed and vehicles are electronically assessed
a toll.

131. Opposing Traffic—vehicles that are traveling in the opposite direction. Atan intersection, vehicles
entering from an approach that is approximately straight ahead would be considered to be opposing
traffic, but vehicles entering from approaches on the left or right would not be considered to be
opposing traffic.

132. Overhead Sign—a sign that is placed such that a portion or the entirety of the sign or its support
is directly above the roadway or shoulder such that vehicles travel below it. Typical installations
include signs placed on cantilever arms that extend over the roadway or shoulder, on sign support
structures that span the entire width of the pavement, on mast arms or span wires that also support
traffic control signals, and on highway bridges that cross over the roadway.

133. Parking Area—a parking lot or parking garage that is separated from a roadway. Parallel or angle
parking spaces along a roadway are not considered a parking area.

134. Passive Grade Crossing—a grade crossing where none of the automatic traffic control devices
associated with an Active Grade Crossing Warning System are present and at which the traffic
control devices consist entirely of signs and/or markings.

135. Pathway—a general term denoting a public way for purposes of travel by authorized users outside
the traveled way and physically separated from the roadway by an open space or barrier and either
within the highway right-of-way or within an independ i Path include shared-use
paths, but do not include sidewalks.

136. Pathway Grade Crossing—the general area where a pathway and railroad or light rail transit
tracks cross at the same level, within which are included the tracks, pathway, and traffic control

devices for pathway traffic traversing that area.

137. Paved i i surface tr mixed bitumi concrete, or Portland cement concrete
roadway surface that has both a structural (weight bearing) and a sealing purpose for the roadway.

138. Pedestrian—a person on foot, in a wheelchair, on skates, or on a skateboard.

139. Pedestrian Change Interval—an interval during which the flashing UPRAISED HAND
(symbolizing DONT WALK) signal indication is displayed.

140. Pedestrian Clearance Time—the time provided for a pedestrian crossing in a crosswalk, after
leaving the curb or shoulder, to travel to the far side of the traveled way or to a median.

141. Pedestrian Facilities—a general term denoting improvements and provisions made to accommodate
or encourage walking.

142. Pedestrian Hybrid Beacon— a special type of hybrid beacon used to warn and control traffic at an
unsignalized location to assist pedestrians in crossing a street or highway at a marked crosswalk.

143. Pedestrian Signal Head—a signal head, which contains the symbols WALKING PERSON
(symbolizing WALK) and UPRAISED HAND (symbolizing DONT WALK), that is installed to
direct pedestrian traffic at a traffic control signal.

144. Permissive Mode—a mode of traffic control signal operation in which left or right turns are
permitted to be made after yielding to pedestrians, if any, and/or opposing traffic, if any. When a

CIRCULAR GREEN signal indication is displayed, both left and right turns are permitted unless
otherwise prohibited by another traffic control device. When a flashing YELLOW ARROW or
flashing RED ARROW signal indication is displayed, the turn indicated by the arrow is permitted.

124. Neutral Area—the paved area between the ch:

Y

Sect. IA.13

December 2009



Page 18 2009 Edition

145. Physical Gore—a longitudinal point where a physical barrier or the lack of a paved surface inhibits
road users from crossing from a ramp or channelized turn lane or channelized entering lane to the
adjacent through lane(s) or vice versa. il

146. Pictograph—a pictorial representation used to identify a governmental jurisdiction, an area of
Jurisdiction, a governmental agency, a military base or branch of service, a governmental-approved
university or college, a toll payment system, or a government-approved institution.

147. Plaque—a traffic control device intended to communicate specific information to road users
through a word, symbol, or arrow legend that is placed immediately adjacent to a sign to
supplement the message on the sign. The difference between a plaque and a sign is that a plaque

cannot be used alone. The designation for a plaque includes a “P” suffix.

148. Platoon—a group of vehicles or pedestrians traveling together as a group, either voluntarily or
involuntarily, because of traffic signal controls, geometrics, or other factors.

149. Portable Traffic Control Signal—a temporary traffic control signal that is designed so that it can be
easily transported and reused at different locations. .

150. Post-Mounted Sign—a sign that is placed to the side of the roadway such that no portion of the sign
or its support is directly above the roadway or shoulder.

151. Posted Speed Limit—a speed limit determined by law or regulation and displayed on Speed
Limit signs.

152. Preemption—the transfer of normal operation of a traffic control signal to a special control mode
of operation.

153. Preferential Lane—a highway lane reserved for the exclusive use of one or more specific types of
vehicles or vehicles with at least a specific number of occupants.

154. Pre-Signal—traffic control signal faces that control traffic approaching a grade crossing in
conjunction with the traffic control signal faces that control traffic approaching a highway-highway
intersection beyond the tracks. Supplemental near-side traffic control signal faces for the
highway-highway intersection are not considered pre-signals. Pre-signals are typically used where
the clear storage distance is insufficient to store one or more design vehicles.

155. Pretimed Operation—a type of traffic control signal operation in which none of the signal phases
function on the basis of actuation.

156. Primary Signal Face—one of the required or recommended minimum number of signal faces for a
given approach or sep turning t, but not including near-side signal faces required as
a result of the far-side signal faces ding the i di: from the stop line.

157. Principal Legend—place names, street names, and route numbers placed on guide signs.

158, Priority Control—a means by which the assignment of right-of-way is obtained or modified.

159. Private Road Open to Public Travel—private toll roads and roads (including any adjacent sidewalks
that generally run parallel to the road) within shopping centers, airports, sports arenas, and
other similar business and/or recreation facilities that are privately owned, but where the public
is allowed to travel without access restrictions. Roads within private gated properties (except for
gated toll roads) where access is restricted at all times, parking areas, driving aisles within parking
areas, and private grade crossings shall not be included in this definition.

160. Protected Mode—a mode of traffic control signal operation in which left or right turns are
permitted to be made when a left or right GREEN ARROW signal indication is displayed.

161. Public Road—any road, street, or similar facility under the jurisdiction of and maintained bya
publif agency and open to public travel.

2. Push button to activate a device or signal timing for pedestrians, bicyclists, or other

users.
163. Pushbutton Information M age—a recorded that can be actuated pressi
pushbutton when the walk interval is not timing and that provides the name :‘y the stmnegt :Imt

the crosswalk associated with that parti 1} 5
information about the int oy Particular pushbutton crosses and can also provide other

or
164. Pushbutton Locator Tone—a repeating sound that i’nrorms :apprmc' hing pedestri:
pushbu!ton exists to actuate pedestrian timing or receive additional i:lll;grmntion ::ztt::tta bles
pedestrians who have visual disabilities to locate the pushbutton, s
165. Queue CIwrnm;e Time—when used in Part 8, the time
length stopped just inside the minimum track clearance distance to start u

16

sufficient clear storage distance. Ifa Four-Quadrant Gag tion, or o clear the tracks if there is
enough to permit the exit gate ate system s present, this time shall be
clearance distance. i gatearm to lower after the design vehicle is clear of the minimum u-nl:l:lg
Sect. 1A.13
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166. Quict Zone—a segment of a rail line, with one or a number of consecutive public highway-rail grade
crossings at which locomotive horns are not routinely sounded per 49 CFR Part 222. pre

167. Rail Traffic—every device in, upon, or by which any person or property can be transpo >
rails or tracks and to which all other traffic must yield the right-of-way by law at grade cross'mlls,m1
including trains, one or more locomotives coupled (with or without cars), other ra!lroad equipme
and light rail transit operating in exclusive or semi-exclusiw:e alignmel.ns. ngI?t rail tra_nsu(
operating in a mixed-use alignment, to which other traffic is not required to yield the right-
by law, is a vehicle and is not considered to be rail traffic. .

168. Raised Pavement Marker—a device mounted on or in a road surface that has a height generall_y not
exceeding approximately 1 inch above the road surface for a permanent marker, or not e:fce;edmg 5
approximately 2 inches above the road surface for a temporary flexible marker, and tha_( is intende
to be used as a positioning guide and/or to supplement or substitute for pavement markings.

169. Ramp Control Signal—a highway traffic signal installed to control the flow of traffic onto a freeway
at an entrance ramp or at a freeway-to-freeway ramp connection.

170. Ramp Meter—see Ramp Control Signal.

171. Red Clearance Interval—an interval that

conflicting green interval. y
172. Regulatory Sign—a sign that gives notice to road users of traffic laws or regulations.

173. Retroreflectivity—a property of a surface that allows a large portion of the light coming from a
point source to be returned directly back to a point near its origin.

174. Right-of-Way [Assignment]—the permitting of vehicles and/or pedestrians to proceed in a lawful
manner in preference to other vehicles or pedestrians by the display of a sign or signal indications.

175. Right-of-Way Transfer Time—when used in Part 8, the maximum amount of time needed for
the worst case condition, prior to display of the track clearance green interval. This includes
any railroad or light rail transit or highway traffic signal control equipment time to react to a
preemption call, and any traffic control signal green, pedestrian walk and clearance, yellow change,
and red clearance intervals for conflicting traffic.

176. Road—see Roadway.

177. Road User—a vehicle operator, bicyclist, or pedestrian, including persons with disabilities, within
the highway or on a private road open to public travel.

178. Roadway—that portion of a highway improved, designed, or ordinarily used for vehicular travel
and parking lanes, but ive of the sidewalk, berm, or shoulder even though such sidewalk,
berm, or shoulder is used by persons riding bicycles or other human-powered vehicles. In the event
a highway includes two or more separate roadways, the term roadway as used in this Manual shall
refer to any such roadway separately, but not to all such roadways collectively.

179. Roadway Network—a geographical arrangement of intersecting roadways.

180. Roundabout—a circular intersection with yield control at entry, which permits a vehicle on the
circulatory roadway to proceed, and with defl of the approaching vehicle counter-clockwise
around a central island.

181. Rumble Strip—a series of intermittent, narrow, transverse areas of rough-textured, slightly raised,
or depressed road surface that extend across the travel lane to alert road users to unusual traffic
conditions or are located along the shoulder, along the roadway center line, or within islands formed
by pavement markings to alert road users that they are leaving the travel lanes.

182. Rural Highway—a type of roadway normally characterized by lower volumes, higher speeds, fewer
turning conflicts, and less conflict with pedestrians.

183. Safe-Positioned—the positioning of emergency vehicles at an incident in a manner that attempts to
protect both the responders performing their duties and road users traveling through the incident
scene, while minimizing, to the extent practical, disruption of the adjacent traffic flow.

184. School—a public or private educational institution recognized by the State education authority for
one or more grades K through 12 or as otherwise defined by the State.

185. School Zone—a desi d roadway segment approachil dj t to, and beyond school buildings
or grounds, or along which school related activities occur.

186. Semi-Actuated Operation—a type of traffic control signal operation in which at least one, but not
all, signal phases function on the basis of actuation.

187. Separate Turn Signal Face—a signal face that exclusively controls a turn movement and that

of-way

follows a yellow change interval and precedes the next

p signal indications that are applicable only to the turn movement.
188. Separation Time—the comp t of i highway traffic signal preemption time during
which the minimum track clearance distance is clear of vehicular traffic prior to the arrival of
rail traffic.
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214. Speed—s| is defined based on the following classifications: :
(@) Averni::gpeed—the tion of the i or spot-er‘riueasured speeds at a specific

i hicles divided by the number of vehicles observed. " :
(b) lg:;ii;‘nsi\erg_naessdg:m spl::yed used to determine the various geometric design features of

a roadway.
(c) 85th-Percentile Speed—the speed at or bel
(d) Operating Speed—a speed at which a typical vel
speed might be defined with speed values such as the av
(¢) Pace—the 10 mph speed range representing the speeds of the largest percen!
the traffic stream. 5
215. Speed Limit—the i (or mini ) speed app
by law or regulation. 2
216. S)[;eed Limiethign Beacon—a beacon used to supplement a SPEED L.lMlT sign. e .
217. Speed Measurement Markings—a white transverse pavement marking placed on the roadway to
assist the enforcement of speed regulations. % _
218. Speed Zone—a section of highway with a speed limit that is established by law or regulation, but
which might be different from a gislatively specified y sqeed limit. 3 v
219. Splitter Island—a median island used to separate opposing directions of traffic entering and exiting
a roundabout.
220. Station Crossing—a pathway

i icles travel.
below which 85 percent of the motor vehicles !
hicle or the overall traffic operates. VOperatmg
erage, pace, or 85th-percentile §peed§.
tage of vehicles in

ble to a section of highway as established

grade crossing that is associated with a station platform.

221. Statutory Speed Limit—a speed limit established by legislative action that typically is apphcal?le
for a particular class of highways with specified design, functional, jurisdictional and/or location
characteristics and that is not necessarily displayed on Speed Limit signs.

222. Steady (Steady Mode)—the continuous display of a signal indication for the duration of an interval,
signal phase, or consecutive signal phases.

223. Stop Beacon—a beacon used to supplement a STOP sign, a DO NOT ENTER sign, or a
WRONG WAY sign.

224. Stop Line—a solid white pavement marking line extending across approach lanes to indicate the
point at which a stop is intended or required to be made.

225, Street—see Highway.

226. Supplemental Signal Face—a signal face that is not a primary signal face but which is provided for
a given approach or separate turning movement to enhance visibility or conspicuity.

227. Symbol—the approved design of a pictorial representation of a specific traffic control message
for signs, pavement markings, traffic control signals, or other traffic control devices, as shown in
the MUTCD.

228. Temporary Traffic Control Signal—a traffic control signal that is installed for a limited
time period.

229, Temporary Traffic Control Zone—an area of a highway where road user conditions are changed
because of a work zone or incident by the use of temporary traffic control devices, flaggers,
uniformed law enforcement officers, or other authorized personnel.

230. Theoretjcal Gore—a longitudinal point at the upstream end of a neutral area at an exit ramp or
channellzed_ turn lane where the channelizing lines that separate the ramp or channelized turn lane
from the adjacent through lane(s) begin to diverge, or a longitudinal point at the downstream end
of a neutral area at an entrance ramp or channelized entering lane where the channelizing lines
tha:‘ seg‘arate the ramp or channelized entering lane from the adjacent through lane(s) intersect
each other.

231. Timed Exit Gate Operating Mode—a mode of operation where the exit gate descent at a grade

232 ;‘"ﬁslllng is based on a predetermined time interval.

. Toll Booth—a shelter where a toll attendant is stationed to collect tolls or iss i
booth is located adjacent to a toll lane and is typically set on a toll island. e (ol tickatas 8 ol

233, Toll Island—a raised island on which a toll booth or other toll collection and related equipment
are located.

234, Toll Lane—an individual lane located within a toll plaza in which i
toll-ticket systems, a toll ticket is issued. i 8 il parment tacollected or foe

235. Toll Plaza—the location at which tolls are collected consisting of a grouping of toll
isltandls‘. toll lanes, an:. tyqiclqlly.taﬁ:arlmpy. Toll plazas might be |°§m Edponghighw;\‘y»;g:i‘lil::ls o
interchange ramps. A mainline toll plaza is sometimes referred t i i
interrupts the traftic flow. P 0 as a barrier toll plaza because it

2009
iy Sect. 1A.13



Sect. 1A.13

2009 Edition

Page 22

236. Toll-Ticket System—a system in which the user of a toll road receives a ticket from a machine or toll

¥ : ’5 Poi d, upon
booth attendant upon entering a toll system. The ticket denotes the user’s point of entry an
exiting the toll sys?:m. the us«.E' surrenders the ticket and is charged a toll based on the distance
traveled between the points of entry and exit. 3
237, Traffic—pedestrians, bicyclists, ridden or herded animals, vehicles, streetcars, un.d other o
conveyances either singularly or together while using for purposes of travel any highway or private
road open to public travel. N

238. Traffic Control Device—a sign, signal, marking, or other device used to regulate, warn, or
guide traffic, placed on, over, or adjacent to a street, highway, private road open to p'ubll'c lr'nvgl,l
pedestrian facility, or shared-use path by authority of a public agency or ofﬁcml having Jurls_dlchon,
or, in the case of a private road open to public travel, by authority of the private owner or private
official having jurisdiction. 5 .

239. Traffic Control Signal (Traffic Signal) —any highway traffic signal by which traffic is alternately
directed to stop and permitted to proceed.

240. Train—one or more locomotives coupled, with or without cars, that operates on rails or tracks and
to which all other traffic must yield the right-of-way by law at highway-rail grade crossings.

241. Transverse Markings—pavement markings that are generally placed perpendicular and across the
flow of traffic such as shoulder markings; word, symbol, and arrow markings; stop lines; crosswalk
lines; speed measurement markings; parking space markings; and others.

242, Traveled Way—the portion of the roadway for the movement of vehicles, exclusive of the shoulders,
berms, sidewalks, and parking lanes.

243. Turn Bay—a lane for the exclusive use of turning vehicles that is formed on the approach to the
location where the turn is to be made. In most cases where turn bays are provided, drivers who
desire to turn must move out of a through lane into the newly formed turn bay in order to turn. A
through lane that becomes a turn lane is considered to be a dropped lane rather than a turn bay.

244. Upstream—a term that refers to a location that is encountered by traffic prior to a downstream
location as it flows in an “upstream to downstream” direction. For example, “the upstream end of a
lane line separating the turn lane from a through lane on the approach to an intersection” is the end
of the line that is furthest from the intersection.

245, tl,;br;: vS;m;aﬂl:zeﬂal’ sul-eet m:_rmally ;:!m:-ncleri_zed by relatively low speeds, wide ranges of

er lanes, frequent S ive igni! i
o5 z ';hd n;ore Bl et i u::,s. eq intersections and driveways, significant pedestrian traffic,
g icle—every device in, upon, or by which any person or property can
:ﬂ‘g’:’: e"llitg:w:'y, hetxceplt(traing and light rail trangii operatir':g i]v:eeleusivx:l;:;si?:;ggs'ij:edmwn
ight rail transit equipment operating in ixed-! i i
o 3 :m ::q‘.l'i r;d;‘;o yield the riglfgormy b f:w‘ o agveh?c'lz:ud use alignment, to which other traffic
. Vibrotactile estrian Device—an accessible i i .
touch, information about pedestrian timing m?:::sm:-:tslllf: ::IS::::“ etz by
248. Visibility-Limited Signal Face or Visibility-Limited Signal Secti \ i .
section desi (o shielded, hooded, or | Dt ignal § ecllon_—g !xpe of sugnxl face or signal
from the side, to a certain lane or lnn'es, ortoa cell't:irl;e:" rlm thef“sm.my ofa §lgnal indication
249. Walk Interval—an interval during which the WALKING PERSON (o oy ine:
N ::’dication is displayed. RSON (symbolizing WALK) signal
. Warning Beacon—: o
or mnrkir. i beacon used only to supplement an appropriate warning or regulatory sign
251. Warning Light—a portable, powered, :
2% a":mrg.tmfﬁc control zone in eithyeienll:tvev;igm:nm‘
4 ign—a sign i i
e wadily Eppagrent. 2n that gives notice to raad users
- rarrant—a warrant describes a threshold conditi
g:;:iiltﬁwnd o be satisfied as part of an engineeri‘:l‘;;md ohol) verage or normal conditions
ns or factors to determine Y, shall result in analysis of other traffic

whether i
ol o L0 oot el a traffic control device or other improvement is Justified.
Warrant for a particular
ice.

ed, enclosed light that i i
or a flashing mode. e

of a situation that might not be

Sl e ot o t Fing Jjudgment. The f;
254, W "deme |§ :net' is not corgcluswe Justification for ih‘m et

he installation of the dey;

road or light raj i
b | T light rail transit
. 'ng the railroad or light rail transit

warning of approaching raj
crossing, either as g su:ple:vl:e'nt
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i i ithi ight-of-way of a street,
256. Worker—a person on foot whose duties place him or her within the rig| A 3
highway, orppenlhwny, such as street, highway, or pathway construction and mamten;x:'r:‘cv: ;orces
survey crews, utility crews, responders to incidt'e‘ms :imh"! lhe;;mreet,i:;ilsl“iv:;’;i:; ?:rashes i
ight-of- nt personnel when directing c, inve shes,
T e ot utied o d disasters within the right-of-way of a street,

handling lane closures, obstructed roadways, ant
pavement marking arrow placed upstream from

highway, or pathway. e it
257. Wrong-Way Arrow—a slender, elongated, white )
the ragnp teyrminus to indicate ihc correct'din:ction of traffic flow. Wrong-:.ay z:il;r:ws are intended

g direction.

they are going in the wron; 4
e B rval during

primarily to warn wrong-way road users ¢ ¢ o
258. Yellow Change Interval—the first interval following dlhe green or flashing arrow inte
which the steady yellow signal indication is displayed. ke . y
259. Yield Line—a row of solid white isosceles triangles pointing toward approaching vehicles extending
across approach lanes to indicate the point at which the yiel

Section 1A.14 Meanings of Acronyms and Abbreviations in this Manual

Standard:
The following acronyms and abbreviations, when used in this Manual, shall have the following meanings:

Id is intended or required to be made.

o1
AADT—annual average daily traffic =
AASHTO—American Association of State Highway and Transportation Officials
ADA—Americans with Disabilities Act
ADAAG—Americans with Disabilities Accessibility Guidelines
ADT—average daily traffic
AFAD—A d Flagger Assi: Device
ANSI—American National Standards Institute
CFR—Code of Federal Regulations
CMS —changeable message sign
dBA—A-weighted decibels

. EPA—Environmental Protection Agency

. ETC—electronic toll collection

. EV—electric vehicle

. FHWA—Federal Highway Administration

. FRA—Federal Railroad Administration

. FTA—Federal Transit Administration

. HOT—high occupancy tolls

. HOTM—FHWA’s Office of Transportation Management

. HOTO—FHWA’s Office of Transportation Operations

. HOV—high-occupancy vehicle

. ILEV—inherently low emission vehicle
ISEA ional Safety Equip A

23. ITE—Institute of Transportation Engineers

. ITS—intelligent transportation systems

. LED—light emitting diode

. LP—liquid petroleum

. MPH or mph—miles per hour
MUTCD—Manual on Uniform Traffic Control Devices
NCHRP—National Cooperative Highway Research Program
ORT—open-road tolling

. PCMS —portable changeable message sign
PRT—perception-response time

. RPM—raised pavement marker
RRPM—raised retroreflective pavement marker

. RV—recreational vehicle
TDD —telecommunication devices for the deaf
TRB—Transportation Research Board
TTC—temporary traffic control
U.S.—United States

40. U.S.C.—United States Code
USDOT—United States Department of Transportation
UVC—Uniform Vehicle Code
VPH or vph—vehicles per hour
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Table 1A-2. Abbreviations That Shall be Used Only

on Portable Changeable Message Signs
oy SO ——
That id
Standard Prompt Word That Should Prompt Word Shoul
Abbreviation Puoop\‘:- the Abbreviation Follow the Abbreviation
= ACCS _ - Road
AHD Fog —
BLKD. Lane =
BR" Name] —
CANT. = P
CNTR — Lane
[CHEW, e sl s
COND Traffic —
CONG Traffic. e aTe|
CONST = Ahead
XING = A |
DONT = e TR
DWNTN = Traftic
EBND s — s U |
EMER e e e )
[Entrance, Enter ENT = =
[Ext = T L
E‘“ EXP = ——— e
Frotage. FANTG = s
Hazardous rTes = Poad
Highway- Rail Grade Crossing ARXING = e
Interstate I‘.s - =
Lt e —
e {Roadway Name]" Right, Left, Center =
S = P
tﬁﬁ = Traffic
MAINT = LW“_
AS Accident
m — Accident
N-BND = =
OVRSZ =
PKING = ‘-0_“’
PVMT. Wol -
POTJI'E:’ ™ ToStop
2 Koep, Next —
— Lane.
- Bost Ahead, [Distance] ___|
SERV — =
SHLDR = —
suP — =
SBND = =
SPD —= =
|State, county, or other non-US or (Route Abbreviation =
determined
non-Interstaie numbered route ” by z
Tires With Lugs W [Numbed)
Traffc TRAF = —
TRVLRS — =
CYCLES = —
UPR — —
VEH, VEHS = Level
WARN = = |
W-BND = = =
WONT _ == ll

“This abbreviation, when accompanied by the prompt word, may be used on traffic control devices other than portable changeabi
** A space and no dash shall be placed between the abbreviation and the number of the route. ey e e

December 2009
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PART 5

TRAFFIC CONTROL DEVICES FOR LOW-VOLUME ROADS

CHAPTER 5A. GENERAL

Section 5A.01 Function
Standard:
o A low-volume road shall be defined for this Part of the Manual as follows:
A. A low-volume road shall be a facility lying outside of built-up areas of cities,
communities, and it shall have a traffic volume of less than 400 AADT. X
an interchange ramp, a freeway service

B. A low-volume road shall not be a freeway, an expressway, 1
o £ em, Or a ;esidenlial street in a neighborhood. In

road, a road on a designated State highway syst | )
terms of highway classification, it shall be a variation of a conventional road or a special purpose

road as defined in Section 1A.13.
C. A low-volume road shall be classified as either paved or unpaved.

Support:
02 Low-volume roads typically include agri | ional
mining and logging and grazing, and local roads in rural areas.
Guidance:
The needs of unfamiliar road users for occasional, recreational, and commercial transportation purposes
should be considered.
Support:
At some locations on low-volume roads, the use of traffic control devices might be needed to provide the road
user limited, but essential, information regarding regulation, guidance, and warning.
05 Other Parts of this Manual contain provisions applicable to all low-volume roads; however, Part 5 specifically
supplements and references the provisions for traffic control devices commonly used on low-volume roads.

Section 5A.02 Application
Support:
ot It is possible, in many cases, to provide essential information to road users on low-volume roads with a limited
number of traffic control devices. The focus might be on devices that:
A. Warn of conditions not normally encountered,
B. Prohibit unsafe movements, or
C. Provide minimal destination guidance.
Standard:
The provisions contained in Part 5 shall not prohibit the installation or the full ication of traffic
control devices on a low-volume road where conditions justify their use.
Guidance:
03 Additional traffic control devices and provisions contained in other Parts of the Manual should be considered
for use on low-volume roads.
Support:
04 _Scclion lA.QQ contains informagion regarding the assistance that is available to jurisdictions that do not have
engineers on their staffs who are trained and/or experienced in traffic control devices.

Section 5A.03 Design
Standard:
01 Traffic control devices for use on low-volume roads shall be designed in accordance with the provisions
contained in Part 5, and where required, in other applicable Parts of this M 1
02 T!le ty.pical siz.es. for signs and plaques installed on | | roads shall be as shown in Table 5A-1.
The sizes in the minimum column shall only be used on low-volume roads where the 85th-percentile speed
or posted speed limit is less than 35 mph.
Guidance:
03 The sizes in the oversized column should be used where engineering judgment indicates a need based on high
vehicle operating speeds, driver expectancy, traffic operations, or roadway conditions.
Option:
Signs and plaques larger than those shown in Table SA-1 may be used (see Section 2A.11).

towns, and

and development such as

resource

03

04

04

December 2009 Sect. SA.01 to SA.03
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Table 5A-1. Sign and Plaque Sizes on Low-Volume Roads (Sheet 1 of 2)

Sign Sign Sizes
Sign or Plaque Designation | S°°°" ™ S T Minimum | Oversized
R1-1 58.02 30X 30 = 36 x36
x R1-2 5B.02 30 x 30 x 30 _ 36 x 36 x 36
‘Speed Limit (English) R2-1 58.03 2430 18x24 36 x48
Do Not Pass Rd-1 5B.04 24 x 30 = 36x48
Pass With Care R4-2 58.04 24 x 30 18 x 24 36 x 48
Keep Right R4-7 58.04 24 x30 18x24 36 x 48
Do Not Enter R5-1 5B.04 30 x 30 -— 36 x 36
No Trucks R5-2 58.04 24x24 —_— 30 x 30
One Way R6-2 58.04 18x24 = 24x30
No Parking (symbol) R8-3 5B.05 24x24 18x18 30 x 30
No Parking R8-3a 58,05 18x24 = 24 x30
No Parking (plaque) R8-3cP3dP 5B8.05 24x18 18x12 30x24
Road Closed RA11-2 58.04 48 x 30 — —
Road Closed, Local Traffic Only R11-3a 58.04 60 x 30 — —
Bridge Out, Local Traffic Only. R11-3b 58.04 60 x 30 —_ -
Road Closed 1o Thru Traffic R11-4 5B.04 60 x 30 = —
Weight Limit R12-1 58.04 24 x 30 - 36 x 48
Grade Crossing (Crossbuck) R15-1 5F.02 48x9 - —
Number of Tracks (plaque) R15-2P 5F.02 27x18 - e
Horizontal Alignment W1-12345 5C.02 30 x 30 - 36 x 36
One-Direction Large Arow W16 5c.02 8x18 - 48x24
Two-Direction Large Arrow W17 5C.02 36x18 - 48 x 24
Chevron Alignment W18 5C.02 12x18 -— 18x24
Warning W2-123456 5C.03 30 x 30 - 36 x 36
Stop Ahead wa-1 5C.04 30x30 = 36x36
Yield Ahead W3-2 5C.04 30 x 30 _— 36 x 36
Be Prepared to Stop. W34 56.05 36x36 - 48x48
Narrow Bridge W5-2 5C.05 30x 30 = 36x36
One Lane Bridge ws-3 5C.06 30x 30 — Bx36
Hill W7-1 5C.07 30 x 30 = 38x36
XX % Grade (plaque) W7-3P. ol
Next XX Miles (plague) W7-3aP zﬁ: : : :: = oxe
= 30 x 24
Pavement Ends We-3 5C.08 30 x 30 - 36x36
Truck Crossing We-6 5C.09 20%30 = i
Loose Gravel we.7 56.05 G = —
Rough Road ws-8 5G.05 50X = s
| DoR 4 Fiood |=Wesje) W[ I saios Wx% W |
Srade Crossing Advance Warning | W10t | sr0a [ oo B #E
A vaming | W10-234 Foa = ao e e S Ee. |
Trains May Exceed 80 mph Wi0-8 5F06 o | oS
‘Storage Space Symbol Wit | sros ] e 36x36
Skowed Crossing I T T
. EnteringCrossing W11 Series Ry T e
visory Speed (plaque) W13-1p 5C.10 e S NI
Dead EndiNo Outil - 18x19 — 24x24
Wiki2 scat 20x% .
Dead End/No Outlet Wid-1a.2a 5C.11 = 36x38
2 36 x9 24x6 =
——

2009 Edition
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Table 5A-1. Sign and Plaque Sizes on Low-Volume Roads (Sheet 2 of 2)
Sign Sizes
Ee ) D"‘slfg":‘hﬂ Secion ical | Minimum | Oversized
No Passing Zone (pennant) W13 56.05 40 x40 x 30 = 48x48x36
Supplemental Distance (plaque) W16-2P 5C.09 24x18 18x12 30x24
Diagonal Arrow (plaque) W16-7P 5C.09 24x12 - 30x 18
Ahead (plaque) W16-9P 5C.09 24x12 — 30x 18
No Traffic Signs. Wi18-1 5C.12 30 %30 24x24 36 x 36
Road Work (with distance) W20-1 5G.05 36 x 36 - 48 x 48
Road Closed (with distance) w203 5G.05 36 %36 — 48x48
One Lane Road (with distance) W20-4 5G.05 36 x 36 - 48 x 48
Flagger W20-7 5G.05. 36x36 - 48x48
Workers. w21-1 5G.05 3636 — 48 x 48
Fresh Oil w212 5G.05 30x30 - 48x48
Foad Machinery Ahead w21-3 56.05 30x 30 — 48x 48
Shoulder Work w215 5G.05 36x36 - 48x48
Survey Crew W21-6 5G.05 36 x 36 — 48 x 48
Utifty Work (with distance) w217 56.05 36x36 — 48x48
Notes: 1. Larger sizes may be used when appropriate
2. Dimensions are shown in inches and are shown as width x height
Standard:
05 Allsigns shall be retroreflective or illuminated to show the same shape and similar color both day and
night, unless specifically stated otherwise in other applicable Parts of this M I. The requirements for
sign illumination shall not be idered to be satisfied by street, hig| or strobe lighti;

06 All markings shall be visible at night and shall be retroreflective unless ambient illumination provides
adequate visibility of the markings.

Section 5A.04 Placement
Standard:

o1 Except as provided in Paragraph 3, the traffic control devices used on low-volume roads shall be
and positioned in accordance with the lateral, longitudinal, and vertical pl provisions
Part 2 and other applicable Sections of this Manual.

Guidance:

02 The placement of warning signs should comply with the guidance contained in Section 2C.05 and other

applicable Sections of this Manual.
Option:
03 A lateral offset of not less than 2 feet from the roadway edge to the roadside edge of a sign may be used

where roadside features such as terrain, shrubbery, and/or trees prevent lateral placement in accordance
with Section 2A.19.

Standard:

o4+ If located within a clear zone, post-mounted sign supports shall be yielding, breakaway, or shielded with
a longitudinal barrier or crash cushion as required in Section 2A.19,

placed
din
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CHAPTER 5B. REGULATORY SIGNS

Section SB.01 Introduction
Support:

o The purpose of a regulatory sign is to inform highway users of traffic laws or regulations, and to indicate the
applicability of legal requirements that would not otherwise be apparent
2 The provisions for regulatory signs are contained in Chapter 2B an
Provisions for regulatory signs tha specific to low-volume roads

Section 5B.02 o i - -2
e

o STOP (RI-1) and YIELD (R1-2) signs (see Figure 5B-1) should be cons
where engineering judgment or study, consistent with the provisions of

either of the following conditions applies:

other Sections of this Manual
stained in this Chapter.

red for use on low-volume roads
2B.04 10 2B.10., indicates that

A. An intersection of a less-important road with a main road where ap;
rule might not be readily apparent.
B. An intersection that has restricted sight distance for the prev

Section 5B.03 Speed Limit Signs (R2 Series)
Standard:

If used, Speed Limit (R2 series) signs (see Figure SB-1) shall display the speed limit established
by law, ordinance, regulation, or as adopted by the authorized agency following an engineering study.
The displayed speed limits shall be in multiples of 5 mph.

%2 Speed limits shall be established in accordance with Section 2B.13.
Option:

Speed limit signs may be used on low-volume roads that carry traffic from. onto, or adjacent to higher-volume
roads that have posted speed limits.

ion of the normal right-of-way

g vehicle speeds.

Figure 5B-1. Regulatory Signs on Low-Volume Roads

EEp |SPEED DO PASS
W LIMIT NOT Ty '
5 O PASS CARE
R2-1

Re-1 Re-2 Ra7

3;45 ROAD ROAD CLOSED

—| |CLOSED | 10 MILES AHEAD |

LOCAL TRAFFIC ONLY |

R11-3a

R112

BRIDGE 0UT

| 10 wes ateao ROAD T%'-OSED NEIGHE

[ LOCAL TRAFFIC ONLY T 10
—— HRU TRAFFIC TONS

R114

Soct. $B.01 10 58,03 R12-1

Devember 2000
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Section 5B.04

Support: ) : x

o The regulatory signs (see Figure 5B-1) in these series inform road users of required, permitted, or prohibited
traffic involving turn, alig! exclusion, and pedestrians.
Standard: R

02 If used, signs for traffic prohibitions or restrictions shall be placed in advance of the prohibition or
restriction so that traffic can use an alternate route or turn around.
Guidance: 3

03 Signs should be used on low-volume roads to indicate traffic prohibitions and restrictions such as road
closures and weight restrictions.
Option: :

o4 Signs for traffic prohibitions or restrictions may be used on a low-volume road near and at the intersections or
the connections with a higher class of road, and where the regulatory message is essential for transition from the
low-volume road to the higher-class facility or vice versa.

Section 5B.05 Parking Signs (R8 Series)
Option:

(1] Parking signs (see Figure 5B-2) may be installed selectively on low-volume roads with due consideration of
enforcement.

Section 5B.06 Other Regulatory Signs
Standard:

ol Other regulatory signs used on low-volume roads that are not discussed in Part 5 shall comply with the
provisions contained in other Parts of this Manual.

Figure 5B-2. Parking Signs and Plaques on Low-Volume Roads

NO ON ON
PARKING | I pavemenT | | BRIDGE

R8-3a R8-3cP R8-3dP

December 2009
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CHAPTER 5C. WARNING SIGNS

Section 5C.01 Introduction
Support:

o1 The purpose of a warning sign is to provide advance warning to the road user of unexpected conditions on or

adjacent to the roadway that might not be readily apparent.

The provisions for warning signs are contained in Chapter 2C and in other Sections of this Manual. Provisions
for warning signs that are specific to low-volume roads are contained in this Chapter.

Section 5C.02 Horizontal Alignment Signs (W1-1 through W1-8)
Support:
Horizontal Alignment signs (see Sections 2C.06 through 2C.12 and Figure 5C-1) include turn, curve, reverse
turn, reverse curve, winding road, large arrow, and chevron alignment signs.
Option:

02

o

92 Horizontal Alignment signs may be used where engineering judgment indicates a need to inform the road user

of a change in the horizontal alignment of the roadway.

Figure 5C-1. Horizontal Alignment and Intersection Warning Signs and Plaques
and Object Markers on Low-Volume Roads

@@@@@ =

Wi-3

1-6
w1 8 2-6 W13-1P
Type 1 Object Markers
(obstructions within the roadway)
s Type 2 Object Markers
A0\ (obstructions adjacent to the roadway)
oo
: S =
OM1-1 OM1-2 OM1-3 OM2-1v OM2-2v OM2-1H OM2-2H
Type 3 Object Markers
(obstructions adjacent to or within the roadway)
\? / Type 4 Object Markers
\% ? (end of roadway)
\ /

3 : OM3-R OMd-{ I .
Sect. 5C.01 10 5C.02

OM3L
OM4-2 OM4-3
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Section SC.03 Intersection Warning Signs (W2-1 through W2-6)
Support: '
i clude the crossroad, side road, T-symbol, Y-symbol, and circular

o1 Intersection signs (see Figure SC-1) in
intersection signs.
Option:

02 Intersection signs may be used where engineering jut
advance of an intersection.

Section SC.04 Stop Ahead and Yield Ahead Signs (W3-1, W3-2)
Standard: - i~

] A Stop Ahead (W3-1) sign (see Figure 5C-2) shall be used where a STOP sign is not visible for a
sufficient distance to permit the road user to bring the vehicle to a stop at the S’I"OP sign.

0 A Yield Ahead (W3-2) sign (see Figure SC-2) shall be used where a Y.IELD sign is not visible for a
sufficient distance to permit the road user to bring the vehicle to a stop, if necessary, at the YIELD sign.

Section 5C.05 NARROW BRIDGE Sign (W5-2)
Option:

o1 The NARROW BRIDGE (W5-2) sign (see Figure 5C-2) may be used on an approach to a bridge or culvert that
has a clear width less than that of the approach roadway.

Section 5C.06 ONE LANE BRIDGE Sign (W5-3)
Guidance:

01 A ONE LANE BRIDGE (W5-3) sign (see Figure 5C-2) should be used on low-volume two-way roadways in
advance of any bridge or culvert:

A. Having a clear roadway width of less than 16 feet, or
B. Having a clear roadway width of less than 18 feet when commercial vehicles constitute a high proportion
of the traffic, or
C. Having a clear roadway width of 18 feet or less where the approach sight distance is limited on the
approach to the structure.
Option:
02 Roadway alignment and additional warning may be provided on the approach to a bridge or culvert by the use
of object markers and/or delineators.

Section 5C.07 Hill Sign (W7-1)
Option:

(] An engineering study of vehicles and road characteristics, such as percent grade and length of grade, may be
conducted to determine hill signing requirements.

Section 5C.08 PAVEMENT ENDS Sign (W8-3)
Option:
01 A PAVEMENT ENDS (W8-3) sign (see Figure 5C-2) may be used to d
changes to a gravel or earth road surface. 2 4 S foad veere e 8 e SR

dgment indicates a need to inform the road user in

Section 5C.09 Vehicular Traffic Warning and Non-Vehicular Warning Signs (W11 Series and W8-6)
Guidance:
o1 Vehicular Traffic Warning signs (see Figure 5C-2) should be used to alert road users to locations where

[frequent unexpected entries into the roadway by trucks, bicyclists, farm vehicles, fire trucks, and oth hicles
migh{ oceur. suflz signs should be used only at locations where the road user's xij;hf distance is r(;sllfi,c!v:d ,(:r[el;xe
condition, activity, or entering traffic would be unexpected.
Option:

02 Non-Vehicular Warning signs (see Figure 5C-2) may be used to alert road users in advance of i

lar \ locat

uqexpected entries into the roadway or shared use by pedestrians, large animals, or other crossizg :cclaivli?illsswmre
might occur.

03 A W7-3aP, W16-2P, or W16-9P supplemental plaque (see Figure 5C-2), with the legend N
XX FEﬂ. or AHEAD may be ins_talled below a Vehicular Traffic Warning or Non-VeghigularE&;rﬁz( I\s/i"LES'
(see Sections 2C.49 and 2C.50) to inform road users that they are approaching a portion of the roadw: i
where crossing activity might occur. Ry Snapont

December 2009
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Standard:

o When a Non-Vehicular Warning sign is pl
downward pointing arrow (W16-7P) plaque (see
Guidance: e ity

o5 Ifthe activity is seasonal or temporary, the sign should be removed or covered when the condition or activit)
does not exist.

Section 5C.10 Advisory Speed Plague (W13-1P)
Option: .
ot An Advisory Speed (W13-1P) plaque (see Figure 5C-1) may be mounted below a warning si
condition requires a reduced speed.

Section 5C.11
Option:

o The DEAD END (W14-1) and NO OUTLET (W14-2) signs (see Figure 5C-2) and the DEAD END (W14-1a)
and NO OUTLET (W14-2a) signs (see Figure 5C-2) may be used to warn road users of a road that has no outlet or
that terminates in a dead end or cul-de-sac.

Guidance:

02 Ifused, these signs should be placed at a location that gives drivers of large commercial or recreational

vehicles an opportunity to select a different route or turn around.

Section 5C.12 NO TRAFFIC SIGNS Sign (W18-1)
Option:

ot A WIS-1 warning sign (see Figure 5C-2) with the legend NO TRAFFIC SIGNS may be used only on unpaved,
Jow-volume roads to advise users that no signs are installed along the distance of the road. If used, the sign
may be installed at the point where road users would enter the low-volume road or where, based on engineering
judgment, the road user might need this information.

02 A W7-3aP, W16-2P, or W16-9P supplemental plaque (see Figure SC-2) with the legend NEXT XX MILES,
XX FEET, or AHEAD may be installed below the W18-1 sign when appropriate.

Section 5C.13 Other Warning Signs
Standard:

ot Other warr.ling signs used on low-volume roads that are not discussed in Part 5, but are in this Manual,
shall.comply with the provisions contained in other Parts of this Manual. Warning signs that are not
provided in this Manual shall comply with the provisions in Sections 2C.02 and 2C.03.

Section 5C.14 Object Markers and Barricades
Support:

ot The purpose of object markers is to mark obstructions located within or adjacent to the roadway, such as
bridge abutments, drainage structures, and other physical objects.

Guidance:

02 The end of a low-volume road should be marked with a Type 4 object marker i i
with Section 2C.66. P ject marker in compliance

Option:

03 A Type 3 Barricade may be used where engineering studies or jud; indicat isi
end-of-roadway treatment (see Section 2B.67). v s bt
Standard:

04 Barricades used on low-volume roads shall comply with the provisions contained in Section 2B.67.

i i i diagonal
laced at the location of the crossing point, a dis
3 Figure 5C-2) shall be mounted below the sign.

gn when the

December 2009 .
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CHAPTER 5E. MARKINGS

Section SE.01 Introduction
Support: ) g 3
o1 The purpose of markings on highways is t0 provide guidance and informatiol

roadway conditions and restrictions. : , ) .
02 ThZ isions for kings and in general, are contained in Part 3 and in other Sections of this

p ined in thi ter.
Manual. *Provisions for markings that are specific to low-volume roads are contained in this Chapter.

Section SE.02 Center Line Markings
Standard: o - . .
o Where center line markings are installed, no-passing zone markings in compliance with Section 3B.02
shall also be installed.
Guidance: ; oy - ;
0 Center line markings should be used on paved low-volume roads consistent with lhe_ pnn_uple: of this A lanua
and with the policies and practices of the road agency and on the basis of either an engineering study or the
application of engineering judgment.
Option: : .
03 Center line markings may be placed on highways with or without edge line markings.

Section SE.03 Edge Line Markings
Support:

ot The purpose of edge line markings is to delineate the left-hand or right-hand edge of the roadway.

Guidance:

02 Edge line markings should be considered for use on paved low-volume roads based on engineering judgment
or an engineering study.
Option:

03 Edge line markings may be placed on highways with or without center line markings.

04 Edge line markings may be placed on paved low-volume roads for roadway features such as horizontal curves,
narrow bridges, pavement width transitions, curvilinear alignment, and at other locations based on engineering
judgment or an engineering study.

Section 5E.04 Delineators
Support:

o1 The purpose of delineators is to enhance driver safety where it is desirable to call attention to a changed or
changing condition such as abrupt roadway narrowing or curvature.
Option:

n for road users regarding

0 Delineators may be used on low-volume roads based on engineering judgment, such as for curves,
T-gnlcrsecuons, and abrupt changes in the roadway width. In addition, they may be used to mark the location of
driveways or other minor roads entering the low-volume road.

Section SE.05 Other Markings

Standard:
(] Other markings, such as stop lines, cr 1k legends, ch lizing devices i

used on low-volume roads shall compl): with the pr visi e in this M b aud KENS
December 2009
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CHAPTER 5F. TRAFFIC CONTROL FOR HIGHWAY-RAIL GRADE CROSSINGS

Section SF.01 Introduction
Support:

0 The provisions for highway-rail grade crossing traffic control devices are contained in Part 8 and in other
Sections of this Manual.

2 Traffic control for highway-rail grade crossings includes all signs, signals, markings, illumination, and other
warning devices and their supports along roadways either hing or at highway-rail grade ings. The
purpose of this traffic control is to promote a safer and more efficient operation of both rail and highway traffic at
highway-rail grade crossings.

Section SF.02 Grade Crossing (Crossbuck) Sign and Number of Tracks Plaque (R15-1, R15-2P)
Support:

0 In most States, the Grade Crossing (Crossbuck) (R15-1) sign (see Figure SF-1) requires road users to yield the
right-of-way to rail traffic at a highway-rail grade crossing.
Standard:

02 The Crossbuck (R15-1) sign shall be used at all highway-rail grade crossings, except as otherwise
provided in Section 8B.03. For all low-volume roads, Crossbuck signs shall be used on the right-hand side
of each approach. If there are two or more tracks, the supplemental Number of Tracks (R15-2P) plaque
(see Figure S5F-1) shall display the number of tracks and shall be installed below the Crossbuck sign.

0 Astrip of retroreflective white material not less than 2 inches in width shall be used on the back of each
blade of each Crossbuck sign for the length of each blade, at all highway-rail grade crossings, except those
where Crossbuck signs have been installed back-to-back.

04 A vertical strip of retroreflective white material, not less than 2 inches in width, shall be used on each
support at passive highway-rail grade crossings for the full length of the front and back of the support from
the Crossbuck sign or Number of Tracks plaque to within 2 feet above the ground, except on the side of
those supports where a STOP (R1-1) or YIELD (R1-2) sign or flashing lights have been installed or on the
back side of supports for Crossbuck signs installed on one-way streets.

Section 5F.03 i i

0 Except as provided in Paragraph 2, a Grade Crossing Advance Warnin;
shall be used on all low-volume roads in advance of every highway-
Option:

02 The Grade Crossin;
by train crews.

03 The W10-2, W10-3, and W10-4 signs (see Figure SF-1) may be used on low-volu
ST e ! m Ow-volume roads that run parallel to
e ID:cmm? warn road users making a turn that they will encounter a hlghway-r-ul grade Crossing soon after

v 2 (W10-1) sign (see Figure 5F-1)
rail grade crossing.

g Advance Warning sign may be omitted for highway-rail grade crossings that are flagged

Figure 5F-1. Highway-

Rail Grade Crossing Signs and Plaques for Low-Volume Roads

Sect. SEO1 10 $F.03 Wios
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Section .04 STOP and YIELD Signs (R1-1. R1:2)
Standard: I s

ot The use and application at passive highwa _rail grade crossings on low-volume roads of it
Crossbuck Asseml;fies with YIELD (Rl-%) siglyls or SgTOP (R1-1) signs shall comply with the provisions
of Section 8B.04. -

o Atall highway-rail grade crossings where YIELD or STOP signs are instal.lcd,‘led thcad (W.3-2) c;r
Stop Ahead (W3-1) signs shall also be installed if the criteria for their installation in Section 2C.36 is met.

Section 5F.05 Pavement Markings
Guidance:

ot Pavement markings at highway-rail grade crossings should be used on paved low-volume rf;qd._t. particularly
if they are already deployed at most other highway-rail grade crossings within the immediate vicinity, or when the
roadway has center line markings.

Section SF.06 Other Traffic Control Devices
Standard:

o Other traffic control devices that are used at highway-rail grade crossings on low-volume roads, such
as other signs, signals, and illumination that are not in this Chapter, shall comply with the provisions
contained in Part 8 and other applicable Parts of this Manual.

December 2009
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CHAPTER 5G. TEMPORARY TRAFFIC CONTROL ZONES
Section 5G.01 Introduction

Guidance:

o1 The safety of road users, including pedestrians and bicyclists, as well as personnel in work zones, A\/llJl'lId be
an integral and high priority element of every project in the planning, design, maintenance, and construction
phases. Part 6 should be reviewed for additional criteria, specific details, and more complex temporary traffic
control zone requirements. The following principles should be applied to temporary traffic control zones:

A. Traffic movement should be disrupted as little as possible. ! :

B. Road users should be guided in a clear and positive manner while approaching and within construction,
maintenance, and utility work areas. ;

C. Routine inspection and maintenance of traffic control elements should be performed both day and night.

D. Both the contracting agency and the contractor should assign at least one person on each project to have
day-to-day responsibility for assuring that the traffic control elements are operating effectively and any
needed operational changes are brought to the attention of their supervisors.

92 Traffic control in temporary traffic control zones should be designed on the assumption that road users will
only reduce their speeds if they clearly perceive a need to do so, and then only in small increments of speed.
Temporary traffic control zones should not present a surprise fo the road user. Frequent andlor abrupt changes
in geometrics and other features should be avoided. Transitions should be well delineated and long enough to
accommodate driving conditions at the speeds vehicles are realistically expected to travel.

93 Atemporary traffic control plan (see Section 6C.01) should be used for a temporary traffic control zone on a
low-volume road to specify particular traffic control devices and features, or to reference typical drawings such
as those contained in Part 6,

Support:

counter and enfi can be effective in reducing traffic speeds

04 of speed

A
in temporary traffic control zones,

Section 5G.02 Applications
Guidance:

01 Planned work phasing and sequencing should be the basis for the use of traffic control devices for temporary
traffic control zones. Part 6 should be consulted for specific traffic control requirements and examples where
construction or maintenance work is planned.

Support:

02 IMaimenam:e activities might not require extensive temporary traffic control if the traffic volumes and speeds
are low. A
Option:

93 The traffic applications shown in Figures 6H-1, 6H-10, 6H-11, 6H-13, 6H- -
among those that may be used on low-volume roads, ‘ ‘ &SGR E PG e
Support:

04 Table 6H-3 provides distances for the ad i i
T vance placement of the traffic control devices shown in the
Option:

5 For low-volume roadways with s eds of 30 mi| ini i
used for the advance pla-:cmyem dislaﬁece an(:l the z‘;lslleasng:rbeml);!e:v: Isci;'sas’!:g;lmur;lhdlsmr"cﬁc’f ety bc

N in the icati
% For temporary traffic control zones on low-volume roads that P Pentctoss

if the flagger is visible to approaching traffic from all appropriate Z?:é:fogzggers. A#rele fagper may be adequate
Section SG.03 Channelization Devices
Standard:
o Channelization devices for nightt;
for higher-volume roadm. use shall have the same retroreflective requireme; :
3 n speci
Option: =L =t hed

% Toalert, guide, and direct road u:
b i e sers through temporary traffic control zones o -
Fr e ut of the traffic lane and around the work space usingntlll(e):p‘;?:lil:lzzm?ﬁ (ap;m i
ices that is
Sect. SG.01 10 5G.03 |
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Section 5G.04 Markings

Guidance:

o1 Pavement markings should be considered for temporary traffic control zones on pa ved low- vol'm;l: ,;:,Zj"
especially roads that had existing pavement markings or that have a surfaced detour or temporary I 2
Option: J

02 Interim pavement markings may be omitted in a temporary traffic control zone if they are not needed based on
the criteria for these markings in Section 6F.78.

Section 5G.05 Other Traffic Control Devices
Standard:
Other traffic control devices, such as other signs, signals, and illumination that are used on low-volume

roads in temporary traffic control zones, but are not described in Part 5, shall comply with the provisions
contained in other Parts of this Manual.

Support:

Some of the signs that might be applicable in a temporary traffic control zone on a low-volume road are shown
in Figure 5G-1.

o

02

Figure 5G-1. Temporary Traffic Control Signs and Plaques on Low-Volume Roads

?’l’.

Ws-18 W13-1P Wi14-3 Wi6-2P

Wa0-4 W20-7
w21-2 w21-3 ‘

w21-5 W21-6

W21-1

Wwa1-7

December 2009
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CHAPTER 5H. TRAFFIC CONTROL FOR SCHOOL AREAS

Section 5H.01 Introduction
Support:

0 The provisions for school traffic control devices are contained in Part 7 of this Manual.
Standard:

2009 Edition

02 The sizes of school signs and plaques on low-volume roads shall be in accordance with Section 7B.01

and Table 7B-1.

Sect, 5H.01
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TEMPORARY TRAFFIC CONTROL

CHAPTER 6A. GENERAL

Section 6A.01 General
Support:

o1 Whenever the acronym “TTC” is used in Part 6, it refers to “temporary traffic control.”
Standard: :

©  The needs and control of all road users (motorists, bicyclists, and pedestrians within the }'tlgl[ya'y, or on
private roads open to public travel (see definition in Section 1A.13), including persons with disabilities in
accordance with the Americans with Disabilities Act of 1990 (ADA), Title I1, Paragraph 35.130) through a
TTC zone shall be an essential part of highway construction, utility work, maintenance operations, and the
management of traffic incidents.

Support:
0 When the normal function of the roadway, or a private road open to public travel, is spspem;cd. TTC pla‘mmng
provides for continuity of the movement of motor vehicle, bicycle, and p traffic ( di bl

passage); transit operations; and access (and accessibility) to property and utilities.

04  The primary function of TTC is to provide for the reasonably safe and effective movement of road users
through or around TTC zones while reasonably protecting road users, workers, responders to traffic incidents,
and equipment.

05 Of equal importance to the public traveling through the TTC zone is the safety of workers performing the
many varied tasks within the work space. TTC zones present ly i itions that are pected
by the road user. This creates an even higher degree of vulnerability for the workers and incident management
responders on or near the roadway (see Section 6D.03). At the same time, the TTC zone provides for the efficient
completion of whatever activity interrupted the normal use of the roadway.

0  Consideration for road user safety, worker and responder safety, and the efficiency of road user flow is an
integral element of every TTC zone, from planning through completion. A concurrent objective of the TTC is the
efficient construction and maintenance of the highway and the efficient resolution of traffic incidents.

o7 No one set of TTC devices can satisfy all conditions for a given project or incident. At the same time,
defining details that would be adequate to cover all applications is not practical. Instead, Part 6 displays typical
applications that depict common applications of TTC devices. The TTC selected for each situation depends on
type of highway, road user iti duration of operation, physical ints, and the nearness of the work
space or incident management activity to road users.

0s  Improved road user performance might be realized through a well-prepared public relations effort that covers
the nature of the work, the time and duration of its execution, the anticipated effects upon road users, and possible
alternate routes and modes of travel. Such programs have been found to result in a significant reduction in the
number of road users traveling through the TTC zone, which reduces the possible number of conflicts.

0a  Operational improvements might be realized by using intelligent transportation systems (ITS) in work zones.
The use in work zones of ITS technology, such as portable camera systems, highway advisory radio, variable
speed limits, ramp metering, traveler information, merge guidance, and queue detection information, is aimed at
increasing safety for both workers and road users and helping to ensure a more efficient traffic flow. The use in
work zones of ITS technologies has been found to be effective in providing traffic monitoring and management,
data collection, and traveler information.

Standard:

{0 TTC plans and devices shall be the responsibility of the authority of a public body or official having
jurisdiction for guiding road users. There shall be adequate statutory authority for the implementation and
enforcement of needed road user regulations, parking controls, speed zoning, and the management of traffic
incidents. Such statutes shall provide sufficient flexibility in the application of TTC to meet the needs of
changing conditions in the TTC zone.

Support:

11 Temporary facilities, including pedestrian routes around worksites, are also covered by the accessibility
requirements of the Americans with Disabilities Act of 1990 (ADA) (Public Law 101-336, 104 Stat. 327, July 26,
1990, 42 U.S.C. 12101-12213 (as amended)).
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Guidance:
12 The TTC plan should start in the planning phase and continue through the design, construction, and

restoration phases. The TTC plans and devices should follow the principles set forth in Part 6. The management
of traffic incidents should follow the principles set forth in Chapter 6.

Option:

TTC plans may deviate from the typical applications described in Chapter 6H to allow for conditions and
requirements of a particular site or jurisdiction.
Support:
14 The provisions of Part 6 apply to both rural and urban areas. A rural highway is normally characterized
by lower volumes, higher speeds, fewer turning conflicts, and less conflict with pedestrians. An urban street
is typically characterized by relatively low speeds, wide ranges of road user volumes, narrower roadway lanes,
frequent intersections and driveways, significant pedestrian activity, and more businesses and houses.
15 The determination as to whether a

particular facility at a particular time of day can be considered to be a
high-volume roadw:

ay or can be considered to be a low-volume roadway is made by the public agency or official
having jurisdiction

Sect. 6A.01
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CHAPTER 6B. FUNDAMENTAL PRINCIPLES
1 Principls of Temporary Traffic Control

s for the
o Construction, maintenance, utility, and incident zones can all benefit fmﬂ& 'ITCh to cct;gl“g:nflatcea el
unexpected or unusual situations faced by road users. ‘When planning for TTC in thes: 5 (z.x s o
that it is appropriate for road users to exercise caution. Even though road users are assume
special care is still needed in applying TTC techniques. b ’ -
02 Special plans preparation and coordination with transit, other highway agencies, law enforceg:::(d an?:u(s’;:I
emergency units, utilities, schools, and railroad companies might be needed to reduce unexpecte

road user operation situations. i X
During TTC activities, commercial vehicles might need to follow a different route from passenger vghlch:‘sl i

because of bridge, weight, clearance, or geometric restrictions. Also, vchw]cs carrying hazardous materials mig
need to follow a different route from other vehicles. The Hazardous Materials and National Network signs are
included in Sections 2B.62 and 2B.63, respectively. _ g

o« Experience has shown that ing th 1 principles of Part 6 will assist road users and help
protect workers in the vicinity of TTC zones.
Guidance:

o5 Road user and worker safety and accessibility oul
of every project from planning through design and construction. Smula_r
be planned and conducted with the safety and accessibility of all motoris

Section 6B.01

in TTC zones should be an integral and high-priority element
Iy, maintenance and utility work should
ts, bicyclists, pedestrians (including

those with disabilities), and workers being considered at all times. If the TTC zone includes a grade crossing,

early coordination with the railroad company or light rail transit agency should take place.

Support:
06  Formulating specific plans for TTC at tral
can arise.
Guidance:
o The following are the seven fundamental principles of TTC:
1. General plans or guidelines should be developed to provide safety for motorists, bicyclists, pedestrians,
workers, enforc gency officials, and equif with the following factors being considered:

A. The basic safety principles governing the design of permanent roadways and roadsides should also
govern the design of TTC zones. The goal should be to route road users through such zones using
roadway geometrics, roadside features, and TTC devices as nearly as possible comparable to those
for normal highway situations.

A TTC plan, in detail appropriate to the complexity of the work project or incident, should be
prepared and understood by all responsible parties before the site is occupied. Any changes in the
TTC plan should be approved by an official who is knowledgeable (for example, trained and/or
certified) in proper TTC practices.

Road user movement should be inhibited as little as practical, based on the following considerations:

A. TTC at work and incident sites should be designed on the assumption that drivers will only reduce
their speeds if they clearly perceive a need to do so (see Section 6C.01). E
Frequent and abrupt changes in geometrics such as lane narrowing, dropped lanes, or main roadway
transitions that require rapid maneuvers, should be avoided. )

Work should be scheduled in a manner that minimizes the need for lane closures or alternate routes,
while still getting the work completed quickly and the lanes or roadway open to traffic as soon
as possible. g

. Attempts should be made to reduce the volume of traffic using the roadway or freeway to match the
restricted capacity conditions. Road users should be encouraged to use alternative routes. For high-
volume roadways and freeways, the closure of selected entrance ramps or other access points and the
use of signed diversion routes should be evaluated.
Bicyclists and pedestrians, including those with disabilities, should be provided with access and
reasonably safe passage through the TTC zone.
If work operations permit, lane closures on high-vols streets and high should be scheduled
during off-peak hours. Night work should be considered if the work can be accomplished with a
series of short-term operations.

G. Early coordination with officials having jurisdiction over the affected cross streets and providin,
emergency services should occur if significant impacts to roadway operations are anticipated. v

3. Motorists, bicyclists, and pedestrians should be guided in a clear and positive manner while approachin,
and traversing TTC zones and incident sites. The following principles should be applied: 2 g

ffic incidents is difficult because of the variety of situations that

B Sect. 68.01
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A. Adeq warning, deli ion, and channelization should be provided to assist in guidil_)g qul users
in advance of and through the TTC zone or incident site by using proper pavement marking, signing,
or other devices that are effective under varying conditions. Providing information that is in usable
Jformats by pedestrians with visual disabilities should also be considered.

B. TTC devices inconsistent with intended travel paths through TTC zones should be removed or
covered. However, in intermediate-term stationary, short-term, and mobile operations, where visible
permanent devices are inconsistent with intended travel paths, devices that highlight or emphasize
the appropriate path should be used. Providing traffic ‘canllml devices that are accessible to and

usable by p s with disabilities should be consi 2 n
C. Flagging procedures, when used, should provide positive guidance to road users traversing the
C zone.

4. To provide acceptable levels of operations, routine day and night inspections of TTC elements should be
performed as follows:

A. Individuals who are knowledgeable (for example, trained and/or certified) in the principles of proper
TTC should be assigned responsibility for safety in TTC zones. The most important duty of these
individuals should be to check that all TTC devices of the project are consistent with the TTC plan
and are effective for motorists, bicyclists, pedestrians, and workers.

B. As the work progresses, temporary traffic controls andlor working conditions should be modified,
if appropriate, in order to provide mobility and positive guidance to the road user and to provide
worker safety. The individual responsible for TTC should have the authority to halt work until
applicable or remedial safety measures are taken.

C. TTC zones should be carefully monitored under varying conditions of road user volumes, light, and
weather (o check that applicable TTC devices are effective, clearly visible, clean, and in compliance
with the TTC plan.

D. When warranted, an engineering study should be made (in cooperation with law enforcement
officials) of reported crashes occurring within the TTC zone. Crash records in TTC zones should be
monitored to identify the need for changes in the TTC zone.

Attention should be given to the maintenance of roadside safety during the life of the TTC zone by

applying the following principles:

A. To accommodate run-off-the-road incidents, disabled vehicles, or emergency situations,
unencumbered roadside recovery areas or clear zones should be provided where practical.

B. Channelization of road users should be ished by the use of ing
crashworthy, de ble ch lizing devices.

C. Work equipment, workers® private vehicles, materials, and debris should be stored in such a manner
10 reduce the probability of being impacted by run-off-the-road vehicles.

Each person whose n_clion.r_aﬁ'erl TTC zone safety, from the upper-level management through the field

workers, :hz_mh_! receive training appropriate to the job decisions each individual is required to make.

Oqu fhase mdt:'n_iuals’ who are trained in proper TTC practices and have a basic understanding of the

by applicable dards and guidelines, including those of this Manual) should

n, placement, and maintenance of TTC devices used for TTC zones and for incident

-

gs, signing, and

&

principles
supervise the selectiol
management.

Good public relations should be maintained by apply,

The needs of all road users should be assessed
;{;ar{y defined alternative paths are provided.
e cooperation of the various news media should be sought in publicizi i
2ing the existence of and
reasons for TTC zones because news releases can assist in keeping the rogd users well inf({rr:ed

he needs of abutting property owr i inesses should be ri
T 'y owners, residents, and business: i
¢ ! s shoul assessed and appropriate

The needs of emergency service providers fi medical) should be assessed
g ) providers (law enforcement, fire, and i
and apprapfn ate coordination and accommodations made e ‘ :
The needs of railroads and transit should be assessed and. ropria rdinati
ol 4 SES St appropriate coordination and
The needs of operators of commerci i buses and large tr,
d cial vehicles such as
=3 Ll ; ses and large trucks should be assessed and

N

ing the following principles:
such that appropriate advance notice is given and

"o 0o » >

F.

Standard:
e .
:: AllroTr; ;r:ive x‘; dse,::::rr::::’pv:;nry route is opened to traffic, all necessary signs shall be in place.
’ 1 'Ved as soon as practical when the )
is suspended for short iee o g louge
Ly :v’:red periods of time, TTC devyices that are no longer approp:iiiz Isll::m r‘evnl:::"e:ork
Sect. 68,01
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CHAPTER 6C. TEMPORARY TRAFFIC CONTROL ELEMENTS

Section 6C.01 Temporary Traffic Control Plans

Support: -
of A TTC plan describes TTC measures (0 be used for facilitating road users through a work :1?2; :er aI: cli‘:icelnt. i
area. TTC plans play a vital role in providing continuity of effective road user flow when a wol A cor'wcnicntly =
other event temporarily disrupts normal road user flow. Important auxiliary provisions }P;KC cannol
specified on project plans can easily be incorporated into Special Provisions wnh.m :h: A plar:)."mirmd s
ST s range in scope from being ve! detailed to simply referencing typical rawings conta
5 Manual(.:m‘laz ag;provegg\eighway ageﬁcy :Iyrawing,s and manuals, or specific drawings <:om:«§mcdf u;‘ !hglc::!ig:m
documents. The degree of detail in the TTC plan depends entirely on the nature and complexity of the situ: .

Guidance: .
®  TTC plans should be prepared by persons knowledgeable (for example, t{m’ned zmd./or certified) abou[l the
fundamental principles of TTC and work activities 0 be gerfqrmed. The design, selection, and placement of
TTC devices for a TTC plan should be based on engineering judgment. y g 1
o Coordination should be made between adjacent or overlapping projects to c_‘heck l/.lal duplicate signing is not
used and to check compatibility of traffic control between adjacent or overlapping projects.
os  Traffic control planning should be completed for all highway construction, utility wark., maintenance
perations, and incident including minor mai and utility projects prior to occupying the
TTC zone. Planning for all road users should be included in the process.

o Provisions for effective continuity of accessible circulation paths for pedestrians should be incorporated :
into the TTC process. Where existing pedestrian routes are blocked or detoured, information should be provided
about alternative routes that are usable by pedestrians with disabilities, particularly those who have visual
disabilities. Access to temporary bus stops, travel across intersections with accessible pedestrian signals
(see Section 4E.09), and other routing issues should be considered where temporary pedestrian routes are
channelized. Barriers and channelizing devices that are detectable by people with visual disabilities should

8 Y. peop!
be provided.
Option:

o7 Provisions may be incorporated into the project bid that enable ¢ to develop an alternate
TTC plan.

08 Modifications of TTC plans may be necessary because of changed conditions or a determination of better
methods of safely and efficiently handling road users.

Guidance:

0 This alternate or modified plan should have the approval of the responsible highway agency prior
to implementation.

10 Provisions for effective continuity of transit service should be incorporated into the TTC planning
process because often public transit buses cannot efficiently be detoured in the same manner as other vehicles
(particularly for short-term maintenance projects). Where applicable, the TTC plan should provide for features
such as ac_cem_ble temporary bl{s stops, pull: g , and sati: ry waiting areas for transit patrons, including
persons with disabilities, if applicable (see Section 8A.08 for additional light rail transit issues to consider

Jor TTC).

1 Provisions for effective continuity of railroad service and acceptable access 1 butti
businesses should also be incorporated into the TTC planning profess. o gbulting propestyewnersiand

2 I?edluced speed limits should be used only in the specific portion of the TTC zone where conditions or
rz:lnl;!g: }gea{ure.:i are Zresen'i: However, frequent changes in the speed limit should be avoided. A TTC plan

_Ish ;7,1'4 o mp;slgne so that vehicles can travel through the TTC zone with a speed limit reduction of no more
13 A reduction of more than 10 mph in the speed limit should be used onl; i icti
A S il ly when required by resti
in ll_le 7TC zone. Where restrictive features justify a speed reduction of more than l% mph dei.;i;f:lv;;ﬁ‘;[rmﬁ
notification should be provided. The speed limit should be stepped down in advance of lhé location requirii
lowest speed, and additional TTC warning devices should be used. equiring the
" Reduced speed zoning (lowering the regulatory speed limit) should be avoided i
drivers will reduce their speeds only if they clearly perceive a need to do so. 248 puchaspracticalivecaize

December 2009
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Support: e
15 R h has d d that large redi in the speed limit, such as a 30 mph reduction, increase

speed variance and the potential for crashes. Smaller reductions in the speed limi(_ of up to 10 mph cause smaller
changes in speed variance and lessen the potential for increased crashes. A reducnqn in the regulatory speed limit
of only up to 10 mph from the normal speed limit has been shown to be more effective.

Section 6C.02 Temporary Traffic Control Zones
Support:

A TTC zone is an area of a highway where road user conditions are changed because of a work zone, an

incident zone, or a planned special event through the use of TTC devices, uniformed law enforcement officers,
or other authorized personnel.

o

92 A work zone is an area of a highway with construction, maintenance, or utility work activities. A work zone

is typically marked by signs, channelizing devices, barriers, pavement markings, and/or work vehicles. It extends

from the first warning sign or high-intensity rotating, flashing, oscillating, or strobe lights on a vehicle to the END
ROAD WORK sign or the last TTC device.

3 Anincident zone is an area of a highway where temporary traffic controls are imposed by authorized officials

in response to a traffic incident (see Section 61.01). It extends from the first warning device (such as a sign, light,
or cone) to the last TTC device or to a point where road users return to the original lane alignment and are clear of
the incident.
04 A planned special event often creates the need to establish altered traffic patterns to handle the increased
traffic volumes generated by the event. The size of the TTC zone associated with a planned special event can
be small, such as closing a street for a festival, or can extend throughout a municipality for larger events. The
duration of the TTC zone is determined by the duration of the planned special event.

Section 6C.03 Components of Temporary Traffic Control Zones
Support:

o Most TTC zones are divided into four areas: the advance warning area, the transition area, the activity area,
and the termination area. Figure 6C-1 illustrates these four areas, These four areas are described in Sections
6C.04 through 6C.07.

Section 6C.04 Advance Warning Area
Support:

The advance warning area is the section of highway where road users are informed about the upcoming work
zone or incident area.

Option:

]

%  The advance warning area may vary from a sin;

strobe lights on a vehicle to a series of signs in ad
Guidance:

igle sign or high-intensity rotating, flashing, oscillating, or
vance of the TTC zone activity area.

o Typical distances for placement of advance

i warning signs on freeways and expressways should be longer
because drivers are conditioned to uninterrupted flow. Therefore . .

, the advance warning si
extend on these facilities as far as 1/2 mile or more. e
94 Onurban streets, the effective Pplacement of the first warning sien i i
urba ). c 8 sign in feet should range from 4 to 8 ¢ t
speed limit in {nph.‘wlf{l the hlgh end of the range being used when Speeds are relnlivelyghigh. Wh:n a :"i’r'fg:lehe
Z;i:z;:‘f ;:alrgglf :;gn u:/.;' used (in cases such as low-speed residential Streets), the advance warning area can be
ort a eet. When two or more advance warning signs are used on higher- j
arterials, the advance warning area should extend a Sreater distance (see Tablge gesl’f et ke .
wa,:'::;ex ;u"rfilll ";‘;ﬁf 3? "::1?1’;; rmr;nally ci;;zrtlzclzrized by higher speeds, the effective placement of the first
n feet shou substantially longer—from 8 1o 12 times the s, imit iy i
advance warning signs are normally used. for these conditions, the ndvanz: ﬁ;‘r‘z::lm” L e tvaor 0
Jeet or more for open highway conditions (see Table 6C-1), ks
06 The distances

a should extend 1,500
contained in Table 6C-1 are approximate, are intended

i ing'i 7 lor guidance pur;
: s 8ineering judgment. These distances gl purposes only,
{ncreasing or decreasing the recommended distances, S stid e adjll:!edfarﬁe[d conditions,

05

and should

if necessary, by

Sect, 6C.01 10 6C.04
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Figure 6C-1. Component Parts of a Temporary Traffic Control Zone
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Table 6C-1. Recommended Advance Warning Sign Minimum Spacing

Distance Between Signs** 7
e A B c
Urban (low speed)” 100 feet 100 feet 100 feet ’
Urban (high speed)” 350 feet 350 feet 3s0feet |
Aural 500 fest 500 foet 500 feet
ExwmuylFrecwny 1,000 feet 1,500 feet 2,640 feet l:

-, Speed category 1o be determined by the highway agency

** The column headings A, B, and C are the dimensions shown in Figures 6-1 through 6H-46. The A
dimension s the distance from the transition o point of restriction 1o the first sign. The B dimension
18 the distance between the first and second signs. The C dimension is the distance botween the
second and third signs. (The “irst sign" is the sign in a three-sign series that s closest 10 the TTC
2008. The ‘third sign” is the sign that is furthest upstream from the TTC zone,)

Support:

07 The need to provide additional reaction time for a condition i
the sign spacing. Conversely, decreasing the sign spacing might
downstream of an intersection or major driveway such that traffi
TTC zone will be warned of the upcoming condition.
Option:

9  Advance warning may be eliminated when the activit
5o that it does not interfere with the normal flow.

Section 6C.05 Transition Area
Support:

o1 The transition area is that section of highway where road users are redirected out of their normal path.
Transition areas usually involve strategic use of tapers, which because of their importance are discussed separately
in detail.

Standard:

92 When redirection of the road users’ normal path is required, they shall be directed from the normal
path to a new path.
Option:

03 Because it is impracti ’s normal path with stationary
h lization, more d traffic control devices, such as arrow boards, portable changeable
message signs, and high-intensity rotating, flashing, oscillating, or strobe lights, may be used instead of
channelizing devices to establish a transition area,

Section 6C.06 Activity Area
Support:
o1 The activity area is the section of the highway where the work activit takes place. It i
space, the traffic space, and the buffer space. : 2 i T o e ok
% The work space is that portion of the highway closed to road users and
material, and a shadow vehicle if one is used uj
channelizing devices or, to exclude v

s one example of justification for increasing
be justified in order to place a sign immediately
ic turning onto the roadway in the direction of the

y area is sufficiently removed from the road users’ path

ical in mobile operations to redirect the road user’
i vehicls

set aside for workers, equipment, and
pstream. Work spaces are usually delineated for

] road us
ehicles and pedestrians, by temporary barriers. -
Option:
95 The work space may be stationary or may move as work progresses.
Guidance:

04 Since there might be several work spaces (some even se i ithij
L parated by several miles) v, ithin 1 ject limij
gach work space should be adequately signed 1o inform road users and reduce conﬁ)l.x[:m g aiion
upport: .
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o6 The buffer space is a lateral and/or longitudinal area that se

parates road user flow from the work spac

Page 51

e or an

unsafe area, and might provide some recovery space for an errant vehicle.

Guidance:

07 Neither work activity nor storage of equipment, vehicles,

Option:

o8 Buffer spaces may be positioned either longitudinally or laterally with respect to the direct

or material should occur within a buffer space.

ion of road user

flow. The activity area may contain one or more lateral or longitudinal buffer spaces.

0 A longitudinal buffer space may be placed in advance of a work space.
10 The longitudinal buffer space may also be used to separate Opposing roa

same traffic lane, as shown in Figure 6C-2.

d user flows that use portions of the

" If a longitudinal buffer space is used, the values shown . =
in Table 6C-2 may be used to determine the length of the Table 6C-2. Stopping Sight Distance
longitudinal buffer space. as a Function of Speed
Support:

1?2 Typically, the buffer space is formed as a traffic island Speed* Distance
and defined by channelizing devices. 20 mph 115 feet

13 When a shadow vehicle, arrow board, or changeable 25 mph 155 feet
message sign is placed in a closed lane in advance of S 0o
a work space, only the area upstream of the vehicle,
arrow board, or changeable message sign i the 36 mph 250 %t
buffer space. 40 mph 305 feet
Option: 45 mph 360 feet

14 The lateral buffer space may be used to separate the 50 mph 425 feet
traffic space from the work space, as shown in Figures 55 mph 495 feet
6C-1 and 6C-2, or such areas as excavations or pavement- 60 mph 570 foot
edge drop-offs. A lateral buffer space also may be used e e
between two travel lanes, especially those carrying =
opposing flows. 70,mphy 730 feet.
Guidance: g mph 820 fest

15 The width of a lateral buffer space should be * Posted speed, off-peak 85th-percentile speed prior o work
determined by engineering judgment. starting, or the anticipated operating speed
Option:

16 When work occurs on a high-volume, highly congested facility, a vehicle storage or staging space may be
provided for incident response and emergency vehicles (for example, tow trucks and fire apparatus) so that these

vehicles can respond quickly to road user incidents.

Section 6C.07 Termination Area
Support:

ot The l'erm_inalion area is the section of the highway where road users are returned to their normal driving path.
The termination area extends from the downstream end of the work area to the last TTC device such as END

ROAD WORK signs, if posted.
Option:

02 An END ROAD WORK sign, a Speed Limit sign, or other signs may be used to inform road users that they

can resume normal operations.

0 A longitudinal buffer space may be used between the work space and the beginning of the downstream taper.

Section 6C.08 Tapers
Option:

o1 Tagers may bc used in both the transition and termination areas. Whenever tapers are to be used in close

p y to an ramp,
be adjusted.

Support:

curves, or other influencing factors, the length of the tapers may

02 Tapers are created by using a series of channelizing devices and/or pavement markings to move traffic out of
or into the normal path. Types of tapers are shown in Figure 6C-2.

December 2009
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Figure 6C-2. Types of Tapers and Buffer Spaces

Legend
22 =+ Direction of travel ;
o = Channelizing device |
¥ V77774 Work space
o Sign
=
Merging L E
Taper |
Longitudinal 4 g
Buffer Space
(optional) -
Shifting 2L G Il
i Downstream Taper 7
(optional) N
Lateral Buffer Space
(optional)
Longitudinal Buffer
Space (optional) ‘
Shitting s
Taper 12L T s.::':; .
Longitudinal Buffer
Space )
*S = speed in mph 7 e
Taper
| -
|
|
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rban areas with characteristics
h operation and to
s of tapers involves

03 Longer tapers are not necessarily better than shorter tapers (particularly in u! e
such as short block lengths or driveways) because extended tapers tend to encourage S ugglj1
encourage drivers to delay lane changes unnecessarily. The test concerning adequate leng!
observation of driver performance after TTC plans are put into effect.

Guidance: /”/
o+« The appropriate taper length (L) should s
be determined using the criteria shown in Table 6C-3. Taper Length Criteria for

Tables 6C-3 and 6C-4. Temporary Traffic Control Zones

05 The maximum distance in feet between ]
devices in a taper should not exceed 1.0 times Type of Taper Taper Length
the speed limit in mph. ‘Merging Taper atleast L
Support: Shitting Taper atleast0.5L
o6 A merging taper requires the longest ‘Shoulder Teper. atleast 033L
?;:;a:sem:;na\:icagr;;;.are tequired fo mcres ‘One-Lane, Two-Way Traffic Taper | 50 feet minimum, 100 feet maximum
Guidance: Downstream Taper 50 feet minimum, 100 feet maximum
o7 A merging taper should be long enough Note: Use Table 6C-4 to calculate L
1o enable merging drivers to have adequate
advance warning and sufficient length
to adjust their speeds and merge into an
adjacent lane before the downstream end e
agiacant lane be) kit of Table 6C-4. Formulas for Determining
Support: Taper Length
o A shifting taper is used when a lateral Speed (S) Taper Length (L) in feet
shift is needed. When more space is availabl
a longer than minimum taper distance can 0 less. W
be beneficial. Changes in alignment can also ohe e
be accomplished by using horizontal curves 45 mph or more L= WS
designed for normal highway speeds.
Guidance: Where: L = taper length in feet
09 A shifting taper should have a length W = width of offset in feet
of approximately 1/2 L (see Tables 6C-3 S = posted speed limit, or off-peak 85th-percentile speed prior
and 6C-4). 10 work starting, o the anticipated operating speed in mph
Support:

10 A shoulder taper might be beneficial on a high-speed roadway where shoulders are part of the a ctivi
g h ivit,

and are closed, or when improved shoulders might be mistaken as a driving lane. In thepsae instances, the syaamr:a
type, but abbreviated, closure procedures used on a normal portion of the roadway can be used.
Guidance:

1 If used, shoulder tapers should have a length of approximately 1/3 L (see Tables 6C-3 and

‘ : -. 6C-4). Ifa

shoulder is used as a travel lane, eith i i ivity, i i ifti
il o avel lane, either through practice or during a TTC activity, a normal merging or shifting
Support:

12 A downstream taper might be useful in termination areas to i i i
) e mi provide a visual cue to the dri i
available back into the original lane or path that was closed. e

Guidance:

13 If used, a downstream taper should have a minimum length of 50 feet and i i
devices placed at a spacing of approximately 20 feet. sle il e cad C pai gl of 100 feel with
Support:

14 The one-lane, two-way taper is used in advance of an activity area that occupi i
such a way that a portion of the road is used alternately by traffic in each direcl‘ilgr.s BRSO oy I
Guidance:

15 Traffic should be controlled by a flagger or temporary traffic control signal (if sight di: i

‘ s erm ' e
STOP or YIELD sign. A short taper ’havmg a minimum length of SO feet angd a n(xi::;‘nmj llsel::;fhzz;js' %.”;’;di i ;:
ch devices at app ly 20-foot spacing should be used to guide traffic into the one-lai i
and a downstream taper should be used to guide traffic back into their original lane. paton
December 2009
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Support:

1%  Anexample of a one-lane, two-way traffic taper is shown in Figure 6C-3.

Section 6C.09 Defours and Diversions
Support:

o A detour is a temporary rerouting of road users onto an existing highway in order to avoid a TTC zone.
Guidance:

02 Detours should be clearly signed over their entire length so that road users can easily use existing highways to
return to the original highway.

Support:

02 A diversion is a temporary ing of road users onto a temporary highway or alignment placed around the
work area.

Section 6C.10 One-Lane, Two-Way Traffic Control
Standard:

01 Except as provided in Paragraph 5, when traffic in both directions must use a single lane for a limited
distance, movements from each end shall be coordinated.
Guidance:

02 Provisions should be made for alternate one-way movement through the constricted section via methods such
as flagger control, a flag transfer, a pilot car, traffic control signals, or stop or yield control.

03 Control points at each end should be chosen to permit easy passing of opposing lanes of vehicles.

04 If traffic on the affected one-lane roadway is not visible from one end to the other, then flagging procedures,
a pilor car with a flagger used as described in Section 6C.13, or a traffic control signal should be used to control
opposing traffic flows.

Option:
05 If the work space on a low-volume street or road is short and road users from both directions are able to see

the traffic approaching from the opposite direction through and beyond the worksite, the movement of traffic
through a one-lane, two-way iction may be self- lati

Section 6C.11 Flagger Method of One-Lane, Two-Way Traffic Control
Guidance:

o1 Except as provided in Paragraph 2, traffic should be controlled by a flagger at each end of a constricted
section of roadway. One of the flaggers should be desi; 1 as the dinator. To provide coordination of the
control of the traffic, the flaggers should be able to communicate with each other orally, electronically, or with
manual signals. These manual signals should not be mistaken for flagging signals.

Option:

02 When a one-lane, two-way TTC zone is short enough to allow a flagger to see from one end of the zone to the

other, traffic may be controlled by either a single flagger or by a flagger at each end of the section.
Guidance:

03 When a single fiagger is used, the flagger should be stationed on the shoulder opposite the constri {7
n{alrllf‘;-_pacz, :r ir} ; pa:ilimll where g:eod visibility and traffic control can be mainra{:l,‘zi at all times. "V;i::’: gzod
visibility and traffic control cannot be maintained by one fla, tation, t
S ) flagger station, traffic should be controlled by a flagger

Section 6C.12 ﬂmmmmmummw
Support:

01 The driver of the last vehicle proceeding into the one
instructed to deliver it to the flagger at the other end. The o} i i

o 1 X pposite flagger, u
:1):: :vr?l‘;f: "c:r;ﬁbg lier_Tc;:led lt(}’\ m?Vﬁ in the other direction. A varin(io%\gof th?so;]n::lgdptl: :‘od::p?:i tl!illinu};\%‘;"sa
cial pilot car that 1 i i

bl pi follows the last road user vehicle proceeding through the section,

02 The flag transfer method should be employ

ed onl, e i
leriglh o 3 voad sially ne e s le:'; l,;' 'where the one-way traffic is confined to0 a relatively short

-lane section is given a red flag (or other token) and

Sect. 6C.08 10 6C.12
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Section 6C.13 Pilot Car Method of One-Lane, Two-Way Traffic Control

Option:

2009 Edition

ot A pilot car may be used to guide a queue of vehicles through the TTC zone or detour.
Guidance:

02 The pilot car should have the name of the contractor or contracting authority prominently displayed.

Standard:

03 The PILOT CAR FOLLOW ME (G20-4) sign (see Section 6F.58) shall be mounted on the rear of the
pilot vehicle.

04 A flagger shall be stationed on the approach to the activity area to control vehicular traffic until the

pilot vehicle is available.

Section 6C.14 Temporary Traffic Control Signal Method of One-Lane, Two-Way Traffic Control
Option:

o Traffic control signals may be used to control vehicular traffic
(see Figure 6H-12 and Chapter 4H).

Section 6C.15 Stop or Yield Control Method of One-Lane, Two-Way Traffic Control

Option:

movements in one-lane, two-way TTC zones

o STOP or YIELD signs may be used to control traffic on low-volume roads at
when drivers are able to see the other end of the one-lane,
approaching vehicles.

Guidance:

02 Ifthe STOP or YIELD sign is installed for only one direction, then the STOP or YIELD sign should face road
users who are driving on the side of the roadway that is closed for the work activity area.

a one-lane, two-way TTC zone
two-way operation and have sufficient visibility of

Seet. 6C.13 10 6C.15
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CHAPTER 6D. PEDESTRIAN AND WORKER SAFETY

Section 6D.01 Pedestrian Considerations

Support: . ' e

o A wide range of pedestrians might be affected by TTC zones, including the young, eldgrly, d":ga‘l”f:':::v ol path.
disabilities such as hearing, visual, or mobility. These pedestrians need a clearly delineated an
Considerations for pedestrians with disabilities are addressed in Section 6D.02.
Standard:

®  The various TTC provisions for pedestri:
by knowledgeable (for example, trained and/or
engineering judgment. ! N

0 Advance notification of sidewalk closures shall be provided by the mnm.tmmng agen;y. i il

If the TTC zone affects the movement of pedestrians, adequate pedestrian access an walkways s
4 be provided. If the TTC zone affects an accessible and dyeteclable pedestrian facility, the accessibility and
bility shall be maintained along the alternate pedestrian route.

an and worker safety set forth in Part 6 shall be applied
certified) persons after appropriate evaluation and

Option:
05 = If establishing or maintaining an alternate pedestrian route is not feasible_during the project, an alternate
means of providing for pedestrians may be used, such as adding free bus service aroqnd_ the project or assigning
someone the responsibility to assist pedestrians with disabilities through the project limits.
Support: ,
o6 It must be recognized that pedestrians are reluctant to retrace their steps to a prior intersection for a crossing
or to add distance or out-of-the-way travel to a destination.

Guidance:
0 The following three items should be considered when planning for pedestrians in TTC zones:
A. Pedestrians should not be led into conflicts with vehicles, equipment, and operations.
B. Pedestrians should not be led into conflicts with vehicles moving through or around the worksite.
C. Pedestrians should be provided with a convenient and accessible path that replicates as nearly as
practical the most desirable characteristics of the existing sidewalk(s) or footpath(s).

08 A pedestrian route should not be severed andlor moved for non-construction activities such as parking for
vehicles and equipment.

08 Consideration should be made to separate pedestrian movements from both worksite activity and vehicular
traffic. Unless an acceptable route that does not involve crossing the roadway can be provided, pedestrians
should be appropriately directed with advance signing that encourages them to cross to the opposite side of the
roadway. In urban and suburban areas with high vehicular traffic volumes, these signs should be placed at
intersections (rather than midblock locations) so that pedestrians are not confronted with midblock worksites that
will induce them to attempt skirting the worksite or making a midblock crossing.

Support:
1 Figures 6H-28 and 6H-29 show typical TTC device usage and techniques for pedestrian movement through
work zones.
Guidance:
11 To accommodate the needs of pedestrians, including those with disabilities, the following considerations
should be addressed when temporary pedestrian pathways in TTC zones are designed or modified:
A. Provisions for continuity of accessible paths for pedestrians should be incorporated into the TTC plan
B. Access to transit stops should be maintained. '
C. A smooth, continuous hard surface should be provided throughout the entire len
‘ tr gth of the temporar
p{de{trmn Sacility. T.here should be no curbs or abrupt changes in grade or terrain that couldp cau:)e,
tripping or be a barrier to wheelchair use. The geometry and alignment of the facility should meet the
applicable requirements of the “Americans with Disabilities Act A ibility Guidelines for Buildi
and Facilities (ADAAG)” (see Section IA.11).
D. The width of the existing pedestrian facility should be provided for the temporary facility i i
1 4 tical.
Traffic control devices and other construction materials and features should nalyir/urudeyin/;g’r‘llxi 'uc.:zlble
width of the xidgwalk, temporary pathway, or other pedestrian facility. When it is not possible to
maintain a m_immum width of 60 inches throughout the entire length of the pedestrian pathway, a 60 x
60-inch passing space should be provided at least every 200 feet to allow individuals in wheelchairs
to pass.

8

i Sect. 6D.01



Page 58 2009 Edition

E. Blocked routes, alternate crossings, and sign and signal information should be communicated to
pedestrians with visual disabilities by providing devices such as audible information devices, accessible
pedestrian signals, or barriers and channelizing devices that are detectable to the pedestrians traveling
with the aid of a long cane or who have low vision. Where pedestrian traffic is detoured to a TTC signal,
engineering judgment should be used to determine if pedestrian signals or accessible pedestrian signals
should be considered for crossings along an alternate route.

F. When ch, lization is used to deli a pedestrian pathway, a continuous detectable edging should be
provided throughout the length of the Jacility such that pedestrians using a long cane can follow it. These
detectable edgings should comply with the provisions of Section 6F.74.

G. Signs and other devices mounted lower than 7 feet above the temporary pedestrian pathway should not
project more than 4 inches into accessible pedestrian facilities.

Option:

12 Whenever it is feasible, closing off the worksite from pedestrian intrusion may be preferable to channelizing
pedestrian traffic along the site with TTC devices.

Guidance:

13 Fencing should not create sight distance restrictions Jfor road users. Fences should not be constructed of
materials that would be hazardous if impacted by vehicles. Wooden railing, fencing, and similar systems placed

immediately adjacent to motor vehicle traffic should not be used as substitutes Jor crashworthy temporary
traffic barriers.

" Ballast for TTC devices should be kept to the minimum amount needed and should be mounted low 1o prevent
p ion of the vehicle windshield.
15 Movement by work vehicles and equipment across designated pedestrian paths should be minimized and,

when necessary, should be controlled by flaggers or TTC. Staging or stopping of work vehicles or equipment

along the side of pedestrian paths should be avoided, since it encourages movement of workers, equipment, and
materials across the pedestrian path.

16 Access 1o the work space by workers and equipment across pedestrian walkways should be minimized

because the access often creates unacceptable changes in grade, and rough or mu&dy terrain, and pedestrians

will tend to avoid these areas by attempting non-intersection crossings where no curb ramps are available.
Option:

17 A canopied walkway
for pedestrians.

Guidance:

18 Covered walkways should be sturdily constructed and adequately lighted for nighttime use.
18 When pedestrian and vehicle paths are rerouted to a closer Pproximity to each other, consideration should be
given to separating them by a temporary traffic barrier.

2 Ifatemporary traffic barrier is used to shield pedestrians, it should be designed to accommodate
site conditions.
Support:
2t Depending on the possible vehicular speed and angle of impa
upon impact by an errant vehicle. Guidance for locating and d
Chapter 9 of AASHTO's “Roadside Design Guide”
Standard:
22 Short intermittent segments of temporary traffic barrier shall not be used because th i
. i €]
con'tainm(.ent and redlrect!ve capabilities of the temporary traffic barrier, increase the poteyn:;l;l“;?r 2=
serious injury both to vehicle occupants and pedestrians, and encourage the presence of
F"gsl 'A‘Il l:'%su-e?m leading ends that are present shall be appropriately flared or
a a hworthy cushiq Adj temporar: i
properly connected in order to provide the overall strength r el e i salLbe
perform properly.
#  Normal vertical curbing shall not be used i
AT .g as a substitute for temporary tra
Option:

u o I;Il';yoy;?:cr:ry n:;f'fri;'ﬁa;r{ri:;sxg l:nﬂwdinal c_ll_lgnnclizing devices may be used to discourage pedestrians from
thorize S T s 5 %
e mnmmnzmgmlhe i midb!ociacmssing. may also be used to inhibit conflicts with vehicular traffic

Sect. 6D.01

may be used to protect pedestrians from falling debris, and to provide a covered passage

ct, temporary traffic barriers might deflect

| designing temporary traffic barriers can be found in
(see Section 1A.11).

ffic barriers when temporary
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e contiguous

on encroaching onto th

Support: :
and suburban building constructi ;
g vehicles.

2 A major concern for pedestrians is urban T 1L 5 y
sidewalks, which forces pedestrians off the curb into direct conflict with movin
Guidance:

2 Ifa significant potential exists for vehicle
or temporary traffic barriers should be insta lled.

Support:
21 TTC devices, jersey barriers, and wood or chain link fencing witha c
i il i a pedestrian path.

incursions into the pedestrian path, pedestrians should be rerouted

ontinuous detectable edging can

Y
Guidance:

2 Tape, rope, or plastic chain
standards in the “Americans wit
(see Section 1A.11), and should not

28 In general, pedestrian routes should be preserved in u
routing should be discouraged.

3 The highway agency in charge of the TTC zone sh
pedestrian TTC is maintained.

Section 6D.02 Accessibility Considerations
Support:

o Additional information on the design and construction of accessible temporary facilities is found in
publications listed in Section 1A.11 (see Publications 12, 38, 39, and 42).

Guidance:

02 The extent of pedestrian needs should
responsible for each TTC zone situation.
Standard:

93 When existing pedestrian facilities are disrupted, closed, or relocated in a TTC zone, the temporary
l‘m:‘ili.n'es shall be ble and include sibility features i with the features present in the
existing pedestrian facility. Where pedestrians th visual disabilities normally use the closed sidewalk,
a barrier that is detectable by a person with a visual disability traveling with the aid of a long cane shall
be placed across the full width of the closed sidewalk.

Support:

do not comply with the design

trung between devices are not detectable, .
h Dise for Buildings and Facilities (ADAAG)

h Disabilities Act Accessibility Guidelines
be used as a control for pedestrian movements.
rban and commercial suburban areas. Alternative

would regularly inspect the activity area so that effective

be determined through engineering judgment or by the individual
Adequate provisions should be made for pedestrians with disabilities.

 Mair a bl lized pedestrian route is much more useful to pedestrians who have visual
disabilities than closing a walkway and providing audible directions to an alternate route involving additional
crossings and a return to the original route. Braille is not useful in conveying such information because it is
difficult to find. Audible instructions might be provided, but the extra distance and additional street crossings
might add complexity to a trip.

Guidance:

Because printed signs and surface delineation are not usable by pedestrians with visual disabilities,
blocked routes, alternate crossings, and sign and signal information should be communicated to pedesl'rinn:
with visual disabilities by providing audible info) ion devices, accessible pedestrian signals, and barriers
and channelizing devices that are detectable to pedestrians traveling with the aid of a long cane or who have
low vision.

Support:

The most desirable way to provide information to pedestrians with visual disabilities that is equivalent to
visual signing for notification of sidewalk closures is a speech message provided by an audible information device.
Devices that provide speech in resp to passive pedestri ion are the most desirable. Other .
deyices that continuously emit a message, or that emit a message in response to use of a pushbutton, are ‘also
acceptable. signing information can also be transmitted to personal receivers, but currently such re;:civers are not
likely to be carried or used by pedestrians with visual disabilities in TTC zones. Audible information devices
might not be needed if detectable channelizing devices make an alternate route of travel evident to pedestrians

with visual disabilities.

05

06
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Guidance:

o Ifapushbutton is used to provide equivalent TTC information to pedestrians with vixqa] .dixabililies. Ilyle
pushbutton should be equipped with a locator tone to notify pedestrians with visual disabilities that a special
accommodation is available, and to help them locate the pushbutton.

Section 6D.03 Worker Safety Considerations

Support:
o1 Equally as important as the safety of road users traveling through the TTC zone i;e the safety of workers.
TTC zones present temporary and y i itions that are p by the road user.

This creates an even higher degree of vulnerability for workers on or near the roadway.

%  Maintaining TTC zones with road user flow inhibited as little as possible, and using TTC devices that get
the road user’s attention and provide positive direction are of particular importance. Likewise, equipment and
vehicles moving within the activity area create a risk to workers on foot. When possible, the separation of
moving equipment and construction vehicles from workers on foot provides the operator of these vehicles wyh
a greater separation cl and improved sight lines to minimize exposure to the hazards of moving vehicles
and equipment.

Guidance:

03 The following are the key elements of worker safety and TTC management that should be considered to
improve worker safety:
A. Training—all workers should be trained on how to work next to motor vehicle traffic in a way that
minimizes their vulnerability. Workers having specific TTC responsibilities should be trained in TTC

techniques, device usage, and placement.

Te 'y Traffic Barri porary traffic barriers should be placed along the work space depending
on factors such as lateral clearance of workers from adjacent traffic, speed of traffic, duration and type of
operations, time of day, and volume of traffic.

Speed Reduction—reducing the speed of vehicular traffic, mainly through regulatory speed zoning,

funneling, lane reduction, or the use of unif d law. officers or flaggers, should be
considered.

Activity Area—planning the internal work activity area to minimize backing-up maneuvers of
construction vehicles should be considered to minimize the exposure to risk.

Worker Safety Planning—a trained person designated by the employer should conduct a basic hazard
assessment for the worksite and job classifications required in the activity area. This safety professional
should de ine whether engineering, admini. ive, or personal protection measures should be
implemented. This plan should be in accordance with the Occupational Safety and Health Act of 1970,
as amended, “General Duty Clause” Section S(a)(1) - Public Law 91-596, 84 Stat. 1590, December
29, 1970, as amended, and with the requirement o assess worker risk exposures for each job site and
Job classification, as per 29 CFR 1926.20 (b)(2) of “Occupational Safety and Health Administration
Regulations, General Safety and Health Provisions" (see Section 1A.11).
Standard:

o4 All workers, including emergency responders, within the right-of-way who are exposed either t
traffic (vehicles using the highway for purposes of travel) or to work vehicles and construtizln cqui‘:;ment
within the TTC zone shall wear high-visibility safety apparel that meets the Performance Class 2 or 3
requirements of the ANSI/ISEA 107-2004 publication entitled “American National Standard for
:{slﬂ::!‘:slb:‘l;;y f;l’se:yl oA_]pg;gl nn:d Headwear” (see Section 1A.11), or equivalent revisions, and labeled
hngrn:hg o 7-2004 standard h]:crl‘armnnce for Class 2 or 3 risk exposure, except as provided in

=

2]

s

4 t t
selection of the appropriate class of parmont. 0 be for worker safety shall make the
Option:
o E and incident d 1 fi 3
visibility safet el e

ment p within the TTC igh-
y apparel that meets the performance requirements of the ANSI/ISEA ZW?O(C)Gm:gHviI:;:r:gel:\tiued

of ANSI/ISEA 107-
S EA 107-2004 apparel

9% When uniformed law enfc 5
handle lane closures, mzcmemg;s‘mnnel are used to direct traffic, to in

; nd RS vestigate crashes, or to
Section shall be worn by the fay enforceme:t pem? high-visibility safety apparel as described in this
Seet. 6D.02 10 60,03
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o Except as provided in Paragraph 8, firefighters or other emergency responders working within the

right-of-way shall wear high-visibility safety apparel as described in this Section-
Option: 73 o

ot Firefighters or other emergency re ders working within the righl—of—waygnd engaged in emergenc]
opcmﬁonglhm directly cxposﬁhei'n l:':'ioa\“mc. fire, heat, and/or hazardous ma(;nals may wear m‘lroreﬂectqu turn-
out gear that is specified and regulated by other organizations, such as the National Fire Protection Association.

o The following are additional elements of TTC management that may be considered to improve worker safety:

A. Shadow Vehicle—in the case of mobile and constantly moving operations, such as pol.hcle patching and
striping operations, a shadow vehicle, equipped with appropriate lights and warning signs, may be used to
protect the workers from impacts by errant vehicles. The shadow vehicle may be equipped with a
rear-mounted impact attenuator. ?

B. Road Closure—if alternate routes are available to handle road users, the road may be closed temporarily.
This may also facilitate project completion and thus further reduce worker vulnerability.

C. Law Enforcement Use—in highly vulnerable work situations, particularly those of relatively short duration,
Jaw enforcement units may be stationed to heighten the awareness of passing vehicular traffic and to
improve safety through the TTC zone.

D. Lighting—for nighttime work, the TTC zone and approaches may be lighted.

E. Special Devices—these include rumble strips, changeable message signs, hazard identification beacons,
flags, and warning lights. Intrusion warning devices may be used to alert workers to the approach of
errant vehicles.

Support:
1w Judicious use of the special devices described in Item E in Paragraph 9 might be helpful for certain difficult
TTC situations, but misuse Or overuse of special devices or techniques might lessen their effectiveness.

December 2009

Sect. 6D.03



Page 62 2009 Edition

CHAPTER 6E. FLAGGER CONTROL
Section 6E.01 Qualifications for Flaggers

Guidance: !

01 Because flaggers are responsible for public safety and make the greatest number of contacts with the public
of all highway workers, they should be trained in safe traffic control practices and public contact techniques.
Flaggers should be able to satisfactorily demonstrate the Jollowing abilities:
A. Ability to receive and communicate specific instructions clearly, firmly, and courteously; I
B. Ability to move and maneuver quickly in order to avoid danger from errant vehicles;
C. Ability to control signaling devices (such as paddles and flags) in order to provide clear and positive |
guidance to drivers approaching a TTC zone in [frequently changing situations;
D. Ability 10 understand and apply safe traffic control practices, sometimes in stressful or emergency
Situations; and
E. Ability to recognize dangerous traffic situations and warn workers in sufficient time to avoid injury.

Section 6E.02 High-Visibility Safety Apparel

Standard:

ot For daytime and nighttime activity, flaggers shall wear high-visibility safety apparel that meets the
Performance Class 2 or 3 requirements of the ANSI/ISEA 107-2004 publication entitled “American
National Standard for High-Visibility Apparel and Headwear” (see Section 1A.11) and labeled as meeting
the ANSI 107-2004 standard performance for Class 2 or 3 risk exposure. The apparel background (outer)
material color shall be fluorescent orange-red, fluorescent yellow-green, or a combination of the two as
defined in the ANSI standard. The retroreflective material shall be orange, yellow, white, silver,
yellow-green, or a fluorescent version of these colors, and shall be visible at a minimum distance of
1,000 feet. The retroreflective safety apparel shall be designed to clearly identify the wearer as a person.
Guidance:

02 For nighttime activity, high-visibility safety apparel that meets the Performance Class 3 requirements of
the ANSI/ISEA 107-2004 publication entitled “American National Standard for High-Visibility Apparel and
Headwear” (see Section 1A.11) and labeled as meeting the ANSI 107-2004 standard performance Jor Class 3
risk exposure should be considered for flagger wear.

Standard:

03 When uniformed law enforcement officers are used to direct traffic within a TTC zone, they shall wear
high-visibility safety apparel as described in this Section.
Option:

04 Inlieu of ANSI/ISEA 107-2004 apparel, law enforcement personnel within the TTC zone may wear
high-visibility safety apparel that meets the performance requirements of the ANSI/ISEA 207-2006 publication

entitled “American National Standard for High-Visibility Public Safety Vests” (see Section 1A.11) and labeled as
ANSI 207-2006.

Section 6E.03 Hand-Signaling Devices
Guidance:

01 The STOPISLOW paddle should be
STOP/SLOW paddle gives road users m
1o emergency situations.

Standard:

02 The STOP/SLOW paddle shall have an octagonal shape on a rigid handle STOP,
:'el :; '::hsitt 18 inches wmm(l')la lekners at dleaTs! 6 inches high. The S'Ig(l)l’ (Rl-l). face sh;SlILh(;:ve aa:\?:lelei:tst:;“
e border on a ckground. The SLOW (W20-8) face shall h 2
border on an orange background. When used at night, the ST?O:';S[S,OW g s Anla ek

the prin]qry and preferred hand-signaling device because the
ore positive guidance than red flags. Use of flags should be limited

Guidance: paddle shall be retroreflectorized.
MS The S TOPISLOW paddle should be Jabricated from light semi-rigid material,
upport: 4

% The optimum method of displaying a STOP or SLOW i
) mess: igi
staff that is tall enough that when the end of the staff is resting oang :hles lgt:gl’;:!e llltile STOP/SL'O“’I Secme ngld
seen by approaching or stopped traffic. B ecus high gt te

Sect. 6E.01 10 6E.03
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Option: )
05 The STOP/SLOW paddle may be modified to improve conspicuity by incorporating
flashing lights on the STOP face, and either white or yellow flashing lights on the SLOW face. T

either white orred
he flashing lights

may be arranged in any of the following patterns:

A. Two white or red lights, one centered vertically above and one centered ve
ights, one centered vertically above and one centered ve

rtically below the STOP legend;
and/or two white or yellow | rtically below the
SLOW legend; : '

. Two Whilg or red lights, one centered horizontally on each side of the STOP legend; and/or two white or

yellow lights, one centered horizontally on each side of the SLOW Iegcpd;
C. One white or red light centered below the STOP legend; and/or one white or ye

the SLOW legend; y oo d

D. A series of eight or more small white or red lights no larger than 1/4 inch in diameter along the outer edge
of the paddle, arranged in an octagonal pattern at the eight corners of the l?ordc_r of the STOP face; and/
or a series of eight or more small white or yellow lights no larger than 1/4 inch in diameter along the outer
edge of the paddle, arranged in a diamond pattern along the border of the SLOW face; or

E. A series of white lights forming the shapes of the letters in the legend.

Standard:
¢ If flashing lights are used on the STOP face of the paddle, their colors shall be all white or all red.
If flashing lights are used on the SLOW face of the paddle, their colors shall be all white or all yellow.
o7 If more than eight flashing lights are used, the lights shall be arranged such that they clearly convey the
octagonal shape of the STOP face of the paddle and/or the diamond shape of the SLOW face of the paddle.
os If flashing lights are used on the STOP/SLOW paddle, the flash rate shall be at least 50, but not more
than 60, flashes per minute.
0s  Flags, when used, shall be red or fluorescent orange/red in color, shall be a minimum of 24 inches
square, and shall be securely fastened to a staff that is approximately 36 inches in length.
Guidance:
The free edge of a flag should be weighted so the flag will hang vertically, even in heavy winds.
Standard:
When used at nighttime, flags shall be retroreflectorized red.
Option:

When flagging in an emergency situation at night in a non-illuminated flagger station, a flagger may use a
flashlight with a red glow cone to supplement the STOP/SLOW paddle or flag.
Standard:

‘When a flashlight is used for flagging in an emergency situation at night in a non-illuminated flagger
station, the flagger shall hold the flashlight in the left hand, shall hold the paddle or flag in the right hand
as shown in Figure 6E-3, and shall use the flashlight in the following manner to control approaching
road vsers:

A. To inform road users to stop, the flagger shall hold the flashlight with the left arm extended and
pointed down toward the ground, and then shall slowly wave the flashlight in front of the body in a
slow arc from left to right such that the arc reaches no farther than 45 degrees from vertical.

. To inform road users to proceed, the flagger shall point the flashlight at the vehicle’s bumper, slowly
aim the flashlight toward the open lane, then hold the flashlight in that position. The flagger shall
not wave the flashlight.

C. To alert or slow traffic, the flagger shall point the flashlight toward oncoming traffic and quickly
wave the flashlight in a figure eight motion. ¥

Section 6E.04 Automated Flagger Assistance Devices

Support:

ot Automated Flagger Assistance Devices (A FADs) enable a flagger(s) to be positioned out of the lane of traffic
and are used to control road users through temporary traffic control zones. These devices are designed to be
remotely operated either by a single flagger at one end of the TTC zone or at a central location, or by separate
flaggers near each device's location.

llow light centered below
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02 There are two types of AFADs:
A. An AFAD (see Section 6E.05) that uses a remotely controlled STOP/SLOW sign on either a trailer or a
movable cart system to alternately control right-of-way.
B. An AFAD (see Section 6E.06) that uses remotely controlled red and yellow lenses and a gate arm to
alternately control right-of-way. L
0 AFADs might be appropriate for short-term and intermediate-term activities (see Section 6G.02). Typical
applications include TTC activities such as, but not limited to:
A. Bridge maintenance;
B. Haul road crossings; and
C. Pavement patching.
Standard: ’
9 AFADs shall only be used in situations where there is only one lane of approaching traffic in the
direction to be controlled.
95 When used at night, the AFAD location shall be illuminated in accordance with Section 6E.08.
Guidance:
9% AFADs should not be used for long-term stationary work (see Section 6G.02).
Standard:

07 Because AFADs are not traffic control signals, they shall not be used as a substitute for or a replacement
fora i operating y traffic control signal as described in Section 6F.84.

08 AFADs shall meet the crashworthy performance criteria contained in Section 6F.01.
Guidance:

03 Ifused, AFADs should be located in advance of one-lane, two-way tapers and downstream from the point
where approaching traffic is to stop in response to the device.
Standard:

10 If used, AFADs shall be placed so that all of the signs and other items controlling traffic movement are
readily visible to the driver of the initial pp! hing vehicle with ad warning signs alerting other
approaching traffic to be prepared to stop.

11 If used, an AFAD shall be operated only by a flagger (see Section 6E.01) who has been trained on the

operation of the AFAD. The flagger(s) operating the AFAD(s) shall not leave the AFAD(s) unattended at any
time while the AFAD(s) is being used.

12 The use of AFADs shall conform to one of the following methods:
A. An AFAD at each end of the TTC zone (Method 1), or
B. An AFAD at one end of the TTC zone and a flagger at the opposite end (Method 2).
Except as provided in Paragraph 14, two flaggers shall be used when using either Method 1 or Method 2.
on:

17

14 Asingle flagger may simultaneously operate two AFADs (Method 1) or may Operate a single AFAD
one end of the TTC zone while being the flagger at the opposite end of the TTC zone (Melhong) if both g?(hc
following conditions are present:

A. The flagger has an unobstructed view of the AFAD(s), and
B. The flagger has an unobstructed view of ing traffic in both di
Guidance;

15 Whenan AFAD is used, the advance warning signing should includ, q
) 0 i

; ONE LANE ROAD (W20-4) sign, and a BE PREPAREgD TO STOP ‘(‘vé:»il)esigr? WOREAHED (g s sgn,

tandard: :

16 When the AFAD is not in use, the si; S0Ci: i
e e e e signs associated with the AFAD, both at the AFAD location and in =
Guidance:

A State or local agency that elects 1o use AFAD,
A penc) s should adopt icy,
KLoverning AFAD applications, The policy should also can:idel? r’;:oarz’,:llIC):l
requirements for AFAD use, such as the following: e
A. Conditions applicabl
B o Z/; le for the use of Method | and Method 2 AFAD

C. Maximum distance between AFAD;,

based on engineering judgment,
ed andlor more restrictive

Operation,
Sect. 6E.04
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D. Conflicting lenses/indications monitoring requirements,
E. Fail safe procedures, .
F. Additional signing and p markings,
G. Application consistency, o
H. Larger signs or lenses fo increase visibility, and
1. Use of backplates.
Section 6E.05 WWM

Standard: 2
i i ion 6E.04) shall include a
o1 A STOP/SLOW Automated Flagger Assistance Device (AFAD) (see Section
STOP/SLOW sign that alternately displays the STOP (R1-1) face and the SLOW (W20-8) face of a
STOP/SLOW paddle (see Figure 6E-1). 1 o3 :
%  The AFAD’s STOP/SLOW sign shall have an octagonal shape, shall be fabricated of rigid materll-:ia;.‘ :nd
shall be mounted with the bottom of the sign a minimum of 6 feet above the Pavement on an agqrql)l
support. The size of the STOP/SLOW sign shall be at least 24 x 24 inches with letters at least 8 inc ;s .
high. The background of the STOP face shall be red with white letters and border. The backgn:_u: o
the SLOW face shall be diamond shaped and orange with black letters and border. Both faces of the
STOP/SLOW sign shall be retroreflectorized. ’ s
0 The AFAD’s STOP/SLOW sign shall have a means to positively lock, engage, or otherwise maintain
the sign assembly in a stable condition when set in the STOP or SLOW pOSI':lol{. )
0« The AFAD’s STOP/SLOW sign shall be supp d with active consp y devices by
incorporating either: A A
A. White or red flashing lights within the STOP face and white or yellow flashing lights within the
SLOW face meeting the provisions contained in Section 6E.03; or
B. A Stop Beacon (see Section 4L.05) ‘mounted a maximum of 24 inches above the STOP face and
a Warning Beacon (see Section 4L.03) mounted a maximum of 24 inches above, below, or to the
side of the SLOW face. The Stop Beacon shall not be flashed or illuminated when the SLOW face
is displayed, and the Warning Beacon shall not be flashed or illuminated when the STOP face
is displayed. Except for the ing locati the b shall comply with the provisions of
Chapter 4L.
Option:
05 Type B warning light(s) (see Section 6F.83) may be used in lieu of the Warning Beacon during the display of
the SLOW face of the AFAD’s STOP/SLOW sign.
Standard:
06 If Type B warning lights are used in lieu of a Warning Beacon, they shall flash continuously when the
SLOW face is displayed and shall not be flashed or illuminated when the STOP face is displayed.
Option:
07 The faces of the AFAD’s STOP/SLOW sign may include louvers to improve the stability of the device in
windy or other adverse environmental conditions.
Standard:
o6 If louvers are used, the louvers shall be designed such that the full sign face is visible to approaching
traffic at a distance of 50 feet or greater.
Guidance:

08 The STOP/ISLOW AFAD should include a gate arm that descends to a down position across the approach
lane of traffic when the STOP face is displayed and then ascends to an upright position when the SLOW face
is displayed.

Option:

1 Inlieu of a stationary STOP/SLOW sign with a separate gate arm, the STOP/SLOW sign may be attached to a
mast arm that physically blocks the approach lane of traffic when the STOP face is displayed and then moves to a
position that does not block the approach lane when the SLOW face is displayed.

Standard:

11 Gntp arms, if used, _shall.be fully retroreflectorized on both sides, apd shall have vertical alternating red
and white stripes at 16-inch intervals measured horizontally as shown in Figure 8C-1. When the arm is in
the down position blocking the approach lane:

A. The minimum vertical aspect of the arm and sheeting shall be 2 inches; and
B. The end of the arm shall reach at least to the center of the lane being controlled.
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Figure 6E-1. Example of the Use of a STOP/SLOW Automated
Flagger Assistance Device (AFAD)
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{o road users approaching

= A WAIT ON STOP (R1-7) sign (see Figure 6E-1) shall be displayed
the AFAD.
Option: :

13 A GO ON SLOW (R1-8) sign (see Figure 6E-1) may also be displayed to

road users approaching the AFAD.

Standard: 3
1 The GO ON SLOW sign, if used, and the WAIT ON STOP sign shall be p05|.tloned on (h;_iae:l:e“;uepgglﬂ
structure as the AFAD or immediately adjacent to the AFAD such that they are in the samed i e
view of approaching traffic as the sign faces of the AFAD. Both signs shall have black legen lsla o

on white backgrounds. Each of these signs shall be rectangular in shape and each shall be at leas
inches in size with letters at least 6 inches high. Ay "

5 Toinform road users to stop, the AFAD shall display the STOI’.face and the red or white Ilghls'., if :;‘;dl')
within the STOP face shall flash or the Stop Beacon shall flash. To m.fo(m road users to proceed, the o
shall display the SLOW face and the yellow or white lights, if used, within the SLOW face shall flash or the
Warning Beacon or the Type B warning lights shall flash.

1 IfSTOP/SLOW AFADs are used to control traffic in a one-lane, two-way TTC zone, safeguards shall
be incorporated to prevent the flagger(s) from simultaneously displaying the SLOW _face at each end ul'.the
TTC zone. Additionally, the flagger(s) shall not display the AFAD’s SLOW face until all oncoming vehicles
have cleared the one-lane portion of the TTC zone.

Section 6E.06 WWW
Standard:

o A Red/Yellow Lens Automated Flagger Assistance Device (AFAD) (see Section 6E.04) shall alternately
display a steadily illuminated CIRCULAR RED lens and a flashing CIRCULAR YELLOW lens to
control traffic without the need for a flagger in the immediate vicinity of the AFAD or on the roadway
(see Figure 6E-2).

2  Red/Yellow Lens AFADs shall have at least one set of CIRCULAR RED and CIRCULAR YELLOW
lenses that are 12 inches in diameter. Unless otherwise provided in this Section, the lenses and their
arrangement, CIRCULAR RED on top and CIRCULAR YELLOW below, shall comply with the applicable
provisions for traffic signal indications in Part 4. If the set of lenses is post-mounted, the bottom of the
housing (including brackets) shall be at least 7 feet above the pavement. If the set of lenses is located
over any portion of the highway that can be used by motor vehicles, the bottom of the housing (including
brackets) shall be at least 15 feet above the pavement.

Option:

0 Additional sets of CIRCULAR RED and CIRCULAR YELLOW lenses, located over the roadway or on the
left-hand side of the approach and operated in unison with the primary set, may be used to improve visibility and/
or conspicuity of the AFAD.

Standard:

0 A Red/Yellow Lens AFAD shall include a gate arm that descends to a down position across the
approach lane of traffic when the steady CIRCULAR RED lens is illuminated and then ascends to an
upright position when the flashing CIRCULAR YELLOW lens is illuminated. The gate arm shall be
fully retroreflectorized on both sides, and shall have vertical alternating red and white stripes at 16-inch
intervals measured horizontally as shown in Figure 8C-1. When the arm is in the down position blocking
the approach lane:

A. The minimum vertical aspect of the arm and sheeting shall be 2 inches; and
B. The end of the arm shall reach at least to the center of the lane being controlled.

05 A Stop Here On Red (R10-6 or R10-6a) sign (see Section 2B.53) shall be installed on the right-hand side
of the approach at the point at which drivers are expected to stop when the steady CIRCULAR RED lens is
illuminated (see Figure 6E-2).

2 To inform road users to stop, the AFAD shall display a steadily illuminated CIRCULAR
and the gate arm shall be in the down position. To inform road usyers to proceed, the Al!"‘AAD sﬁfl?dlgslay a
flashing CIRCULAR YELLOW lens and the gate arm shall be in the upright position.

o7 If Red/Yellow Lens AFADs are used to control traffic in a one-lane, two-way TTC zone, safeguards
shall be incorporated to prevent the flagger(s) from actuating a simultaneous display of a ﬂ;shing
CIRCULAR YELLOW lens at each end of the TTC zone. Additionally, the flagger shall not actuate the
AFAD’s display of the flashing CIRCULAR YELLOW lens until all oncoming vehicles have cleared the

one-lane portion of the TTC zone.
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Figure 6E-2. Example of the Use of a Red/Yellow Lens Automated
Flagger Assistance Device (AFAD)

Legend
=+ Direction of travel
Work space
Channelizing device
ok Sign
AFAD with

_l recommended gate and
two-section signal face

[ Flagger

Note: See Table 6H-3 for the values
of A, B, and C dimensions

Channelizing
devices on
center line

(optional)

Note: Shown as Method 2 with
one AFAD and a flagger
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ion between the display of the flashing CIRCULAR
RCULAR RED indication. During the change

s A change interval shall be provided as the transiti :
uminated. The gate arm shall remain in the

YELLOW indication and the display of the steady CI

i 1, the CIRCULAR YELLOW lens shall be steadily ill 5 L
::‘l::lrg";t}osit(i:on dnllj-ing the display of the steadily illuminated CIRCULAR YELLOW change interva

0 A change interval shall not be provided between the display of the steady CIRCULAR RED indication
and the display of the flashing CIRCULAR YELLOW indication.

Guidance:

10 The steadily illuminated CIRCULAR YELLOWQhange
unless a different duration, within the range of durations recommen
engineering judgment.

Section 6E.07 Flagger Procedures

Support:
01 The use of paddles and flags by flaggers is illustrated in Figure 6E-3.

Standard:
02 Flaggers shall use a ST ‘OP/SLOW paddle, a flag, or an A d Flagger Assist Device (AFAD)
to control road users approaching a TTC zone. The use of hand movements alone without a paddle, flag,

or AFAD to control road users shall be prohibited except for law enforcement personnel or emergency
responders at incident scenes as described in Section 61.01.

@ The following methods of signaling with paddles shall be used:

A. To stop road users, the flagger shall face road users and aim the STOP paddle face toward road
users in a stationary position with the arm extended horizontally away from the body. The free arm
shall be held with the palm of the hand above shoulder level toward approaching traffic.

B. To direct stopped road users to proceed, the flagger shall face road users with the SLOW paddle
face aimed toward road users in a stationary position with the arm extended horizontally away from
the body. The flagger shall motion with the free hand for road users to proceed.

C. To alert or slow traffic, the flagger shall face road users with the SLOW paddle face aimed toward
road users in a stationary position with the arm extended horizontally away from the body.

Option:

o4 To further alert or slow traffic, the flagger holding the SLOW paddle face toward road users may motion up
and down with the free hand, palm down.
Standard:

05 The following methods of signaling with a flag shall be used:

A. To stop road users, the flagger shall face road users and extend the flag staff horizontally across
the road users’ lane in a stationary position so that the full area of the flag is visibly hanging
below the staff. The free arm shall be held with the palm of the hand above shoulder level toward
approaching traffic.

B. To direct stopped road users to proceed, the flagger shall face road users with the flag and arm
lowered from the view of the road users, and shall motion with the free hand for road users to
proceed. Flags shall not be used to signal road users to proceed.

To alert or slow traffic, the flagger shall face road users and slowly wave the flag in a sweeping
motion of the extended arm from shoulder level to straight down without raising the arm above a
horizontal position. The flagger shall keep the free hand down.

Guidance:

o The flagger slxquld stand either on the shoulder adjacent to the road user being controlled or in the closed
lane prior to stopping road users. A flagger should only stand in the lane being used by moving road users after
road users have stopped. Th.e flagger should be clearly visible to the first approaching road user at all times.

The flagger also should be visible to other road users. The flagger should be stationed sufficiently in advance of
the workers to warn them (for example, with audible warning devices such as horns or whistles) of approachin,
danger by out-of-control vehicles. The flagger should stand alone, away from other workers, work vfﬁicles ¢
or equipment. »
Option:

o7 Atspot lane closures where
use of one flagger may be sufficient.

interval should have a duration a[ at_Ieasr 5 seconds,
ded by Section 4D.26, is Jjustified by

o

sight di is available for the reasonably safe handling of traffic, the

December 2009 :
Sect. 6E.06 to 6E.07






2009 Edition

Guidance:

o When asingle flagger is used, the flagger should be stationed on t
or work space, or ina position where good visibility and traffic contro

Section 6E.08 Flagger Stations
Standard:

o Flagger stations shall be located such that approaching road use

an intended stopping point.
Option:

@  The distances shown in Table 6E-1, which provides
information regarding the stoppi sight dist: as a function
of speed, may be used for the location of a flagger station.
These distances may be increased for downgrades and other
conditions that affect stopping distance.

Guidance:

0 Flagger stations should be located such that an errant
vehicle has additional space to stop without entering the work
space. The flagger should identify an escape route that can be
used to avoid being struck by an errant vehicle.

Standard:

o«  Except in emergency situations, flagger stations
shall be preceded by an advance warning sign or signs.
Except in emergency situations, flagger stations shall be
illuminated at night.

December 2009
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osite the spot lane closure

he shoulder opp )
| can be maintained at all times.

rs will have sufficient distance to stop at

Table 6E-1. Stopping Sight Distance

as a Function of Speed

Distance

115 feet

25 mph 155 feet
30 mph 200 feet
35 mph 250 feet
40 mph 305 feet
45 mph 360 feet
50 mph 425 foet
55 mph 495 feet
60 mph 570 feet
65 mph 645 feet
70 mph 730 feet
| 75 mph 820 feet

* Posted speed, off-peak 85th-percentile
speed prior to work starting, or the
anticipated operating speed
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CHAPTER 6F. TEMPORARY TRAFFIC CONTROL ZONE DEVICES
Section 6F.01 Types of Devices

Guidance:

o The design and application of TTC devices used in TTC zones should consider the needs of all road users
(motorists, bicyclists, and pedestrians), including those with disabilities.

Support:

92 FHWA policy requires that all roadside appurtenances such as traffic barriers, barrier terminals and crash
cushions, bridge railings, sign and light pole supports, and work zone hardware used on the Nauonal Highway
System meet the crashworthy performance criteria contained in the National Cooperative nghw_ay Research
Program (NCHRP) Report 350, “Recommended Procedures for the Safety Performance Evaluation on Highway
Features” The FHWA website at “http://safety.fhwa.dot.gov/programs/roadside_hardware. htm” identifies all such
se of proprietary items, links

contains an “Ask the Experts” section where questions on roadside design issues can be addressed.

03 Various Sections of the MUTCD require certain traffic control devices, their supports, and/or related

MUTCD crashworthiness provisions apply to all streets, highways, and

private roads open to public travel. Also, State Departments of Transportation and local agencies might have
expanded the NCHRP Report 350 crashworthy criteria to apply to certain other roadside appurtenances.

04 Crashworthiness and crash testing information on devices described in Part 6 are found in AASHTO’s
“Roadside Design Guide” (see Section 1A.1 1).

05 Asdefined in Section 1A.13, “crash thy” is a ch istic of a
successfully crash tested in accordance with a national standard such as the NC
Procedures for the Safety Performance Evaluation of Highway Features.”
Standard:

0% Traffic control devices shall be defined as all signs, signals, markings, and other devices used to
regulate, warn, or guide road users, placed on, over, or adjacent to a street, highway, private roads open to

public travel (see definition in Section 1A.13), pedestrian facility, or bikeway by authority of a public body
or official having jurisdiction.

07 All traffic control devices used for construction, tility, or incid

uf
operations on a street, highway, or private road open to public travel (see definition in Section 1A.13) shall
comply with the applicable provisions of this Manual.

Section 6F.02 General Characteristics of Signs
Support;

01 TTC zone signs convey both general and specific messages

have the same three categories as all road user signs: regulatory,

appurtenance that has been
HRP Report 350, “Recommended

by means of words, symbols, and/or arrows and

warning, and guide.
Standard:

02 The colors for regulatory signs shall follow the Standards for ¢ igns i
Chapter 2B. Warning signs in TTC zones shall h; e e Table 2-3ad

igns that i ecom i
Haoreaient yellow-green backgrouade. cf: are required or r mended in Parts'z or 7 to have

gnd_ Chapter 2D, except for guide signs as otherwise provided in Section 6F. 55, peahs
ption: '
93 Where the color orange is required, the fluorescent orange ¢
ol ge color may also be used.
% The fluorescent version of orange provides hj her i tand.
Option: . e S

peci y during twilight,
05

Existing warning signs that are stil]
06

In order to maintain the systematic use of
' the s, matic yellow or fluorescent - pede:
b'ficycslf" andbgchool warning signs in a Jurisdiction, the yellow orc;ugmscee"owntg me”n e b
pedestrian, bicycle, and schoo] warning signs may be used in TTC zones, ok ems SeSkgroind ks

Standard orange flags or flashing warning lights may be used in conjunction
W

pplicable may remain in place,

07

ith signs.
Sect. 6K01 10 6K, 02
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Standard: )

08 When standard orange flags or flashing warning lights are used in conjunction with si
block the sign face.

09 Except as provided in Section 2A.11, the sizes for TTC signs and plaqu
Table 6F-1. The sizes in the minimum column shall only be used on local stree
85th-percentile speed or posted speed limit is less than 35 mph.

Option:
10 The dimensions of signs and plaques shown in Table 6F-1 may be increased wherever necessary for greater
legibility or emphasis.
Standard:
1 Deviations from standard sizes as prescribed in this Manual shall be in 6-inch increments.
Support:
12 Sign design details are contained in the “Standard Highway Signs and Markings” book (see Section 1A.11).
13 Section 2A.06 contains additional information regarding the design of signs, including an Option allowing the

gns, they shall not

es shall be as shown in
ts or roadways where the

development of special word ge signs if a dard word ge or symbol sign is not available to convey
the necessary regulatory, warning, or guidance information.
Standard:

1" All signs used at night shall be either retroreflective with a material that has a smooth, sealed outer
surface or illuminated to show the same shape and similar color both day and night.

15 The requirement for sign illumination shall not be idered to be satisfied by street, hig , or
strobe lighting.
Option:

16 Sign illumination may be either internal or external.

17 Signs may be made of rigid or flexible material.

Section 6F.03 Sign Placement
Guidance:

o1 Signs should be located on the right-hand side of the roadway unless otherwise provided in this Manual.
Option:

02 Where special emphasis is needed, signs may be placed on both the left-hand and right-hand sides of the
roadway. Signs mounted on portable supports may be placed within the roadway itself. Signs may also be
mounted on or above barricades.

Support:

03 The provisions of this Section regarding mounting height apply unless otherwise provided for a particular sign
elsewhere in this Manual.
Standard:

04 The minimum he;ighl,. measured vertically from the bottom of the sign to the elevation of the near edge
of the pavement, of signs installed at the side of the road in rural areas shall be 5 feet (see Figure 6F-1).

05 The minimum height, meas.ured vertically from the bottom of the sign to the top of the curb, or in the
absence of curb, measured vertically from the bottom of the sign to the elevation of the near edge of the
traveled way, of signs installed at the side of the road in busi ial, or residential areas where
parking or pedestrian movements are likely to occur, or where the view of the sign might be obs!

shall be 7 feet (see Figure 6F-1). i Gucted,

06 The minimum height, measured vertically from the bottom of the sign to the si igns i
above sidewalks shall be 7 feet. 5 R S o et
Option:

07 The height to the bottom of a secondary sign mounted below another sign may be 1 foot less than the height
provided in Paragraphs 4 through 6.

Guidance:

08 Neither portable nor permanent sign supports should be located on sidewalks, bicycle facilities, o 3
designated for pedestrian or bicycle traffic. If the bottom of a secondary sign that is muun'l,ed below a:-:::';f:: sign
is mounted lower than 7 feet above a pedestrian sidewalk or pathway (see Section 6D.02), the secondary si n- i
should not project more than 4 inches into the pedestrian facility. S

December 2009 Sect. 6F.02 w 6F.03
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Table 6F-1. Temporary Traffic Control Zone Sign and Plaque Sizes (Sheet 1 of 3)
Sign or Plaque Du%g:ﬂon Section Covm;mnl Eim:ry I Mlnlmﬁ’
Stop R1-1 6F06 30 x 30° = I =il
Stop (on Stop/Slow Pacdle) A1 6E03 18x18 - [ -
Yield A1-2 6F08 || 36x36x36" — | 30x30xm:]
o Oncoming Traffic (plaque) R1-2aP 6F.06 36 x30 48x36 | 24x18
Wait on Stop RI7 6E05 24x30 #x0 | — |
Go on Siow A1 6E.05 24x30 24x30 | 7]
Spoed Limt R2-1 6F12 24x30 [ aexas | — |
Fines Higher (plaque) R2-6P 6F 12 24x18 | sexae | — |
Fines Double (plaque) R2-6aP 6F 12 2x18 [ sexa | — |
$XX Fine (plaque) R2-6bP 6F.12 24x18 36 x 24 l —
Begin Higher Fines Zone R2-10 6F12 24x30 *x4s | —
End Higher Fines Zone A2-11 6F12 24x30 %x48 | =
End Work Zone Speed Limit R2.12 6F12 24x38 sxsal | o=
M nt Prohibition R3-1234,18.27 6F.08 24 x 24 36 x 36 I —
Movement (1 tane) R3S 606 30x36 S
Optional Movement (1 lane) 36 606 30x36 — —
" Ra7 6F06 30x30° = =
Advance Intersection Lane Control R3-8 6F.06 Varies x 30 — -
Do Re 606 24x30 36x48 -
Pass With Care R4-2 6F.06 24 x30 36x48 —_
Koep Right Ra7 6706 24x30 36x48 =
\N;ﬂvw Keep Right R4-7¢c 6F.068 18 x 30 - -
Stay in Lans Ao 6F11 24x30 36x48 =
Do Not Enter RS-1 6F.06 30x30" %6x36 =
Wrong Way Rs1a 6F08 % x24 42x30 -
Ona Way A6 6F06 36x 12" s4x18 =
One Way RE2 6708 24x30° x48 -
No Parking (symbol) R8:3 6F.06 24x24
Pedestrian Crosswaik Ro8 6F13 36x18
Sidewalk Closed R0 [erts || aexiz |
| Sidewalk Ciosed, Use Other Side R-10 14 || 2exiz |
Sidewalk Closed Ahead, Cross Hora | Rg.11 14 || 24x18 |
i Cross Here R9-11a o || zexiz |
Foad Closed Ri12 6F.08 wa—'
{Road Closed - Local Trafic Only__| et | “sFon [ eoxm |
M\ Ri12-12 6F10 24x30
Welght Limit (with symbols) R12:5 8F10 24x36
Wi1-1234
Wi-dbdc

Seat. 6F03
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i 20f3
Table 6F-1. Temporary Traffic Control Zone Sign and Plaque Sizes (Sheet )

e
—/_nT—Fn/mY_"T imum
Sign or Plaque Sian on | Section cmo Express! e =
Wose W16 Wonoe | dexss | 90x30 |
|[Morging Trattic Wais | 6R16 3636 Bx2 i :::
Wiz BF24 36 %36 48 x 48
|[Cane Ends P s 1 aa 38l ||k 48 % 48 30 x 30
l Added Lane W4-36 6F.16 I e — |
|| e Wa-5P 6F16 T8 oA |2t > VR
i Road Narrows. W5-1 6F.16 36 x 36 48 x 48 30 x 30
Rrerrsrs ws2 6F.16 %x06 | 48x4s | 0x0
One Lane Bridge id Ll BxR L b
- W5-4 6F 26 36 x 36 48x48 30 x 30
Dwid:dnlghw-y WE-1 6F.16 36 x 36 48 x 48 30 x 30
Divided Ends we-2 6F.16 36X36 48x48 30x30
Two-Way Traffic we-3 6F32 36 x 36 48x48 30x 30
Two-Way Traffic W64 6F.76 12x 18 12x18 =
Hil (symbol) w7-1 6F.16 36x36 48x48 30 x 30
Next XX Miles (plaque) W7-3aP. 6F53 24x18 36 x30 —
Bump we-1 6F.16 36 x 36 48x 48 30 x 30
Dip we-2 6F.16 36x36 48x48 30x30
Pavement Ends we-3 6F.16 3636 48x48 30 x30
Soht Shoulder W8-4 6F44 36x36 48x 48 30 x 30
Slippery When Wet we-5 6F.16 36 %36 48 %48 30 x30
Truck Crossing we-6 6736 36 %36 48x48 30x30
Loose Gravel W8-7 6716 3636 48x 48 30 x 30
Rough Road we-8 BF.16 36x36 48x48 30x30
Low Shouider we-9 6F.44 36X 36 48 x 48 30 x 30
Uneven Lanes We-11 6F45 36x36 48x48 30x30
No Center Line W8-12 6F47 36 x 36 48 x 48 30 x 30
Fallen Rocks. we-14 6F16 36 x 36 48x48 30x30
Grooved Pavement W8-15 6F.16 36x 36 48 x 48 30 x30
(plaque) W8-15P 6F54 24x18 30x24 -
Shoulder Drop Off (symbol) WB-17 6F44 36x36 48 x 48 30 x 30
Shoulder Drop-Off (plaque) WB-17P. 6F44 24x18 30x24 —
Road May Flood we-18 6F.16 36 x36 48x 48 24x24
No Shoulder w8-23 6F16 36 36 48x48 30x30
Stoel Plate Ahead wa-24 6F.46 36 x 36 48x48 30 x30
Shoulder Ends W8-25 6F16 36 X 36 48x48 30x30
Lane Ends W9-1.2 6F.16 36 x 36 48x 48 30x30
Center Lane Closed Ahead We-3 6F23 36 x 36 48 x48 30 x 30
Grade Crossing Advance Warning W10-1 6F16 36 dia. = =
Truck W11-10 6F36 36 x 36 48x48 0x30
Double Arrow Wi2-1 6F.16 30x30 = =2
Low Clearance Wi2-2 6F16 36 x 36 48 x 48 30x30
Advisory Speed (plaque) W13-1P 6F 52 24x24 30x 30 18x18
on Wi34p 6F25 36x36 6x36 =
No Passing Zone (pennant) W14-3 6F.16 48x48x36 | B4x64x48 | 40x40x30
XX Feet (plaque) Wi6-2P 8F.16 24x18 30x24 =
Road Work (with distance) W20-1 6F.18 36 x 36 48 x 48 30x30

December 2009
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Table 6F-1. Temporary Traffic Control Zone Sign and Plaque Sizes (Sheet 3 of 3)

Sect. 6K.03)

Sign or Plaque Deé?&io n Section Conmunal EF!m” "';'w’ :’Y Minimum
Detour (with distance) w202 6F10 36 %36 4848 3030
Road (Street) Closed (with distance) W20-3 6F.20 36 x36 48 x 48 30x30
|[©ne Lane Road (with distance) W204 6F21 36x36 48x48 30x30
Lane(s) Closed (with distance) W20-5,5 6F22 36 %36 48x48 30 x 30
Flagger (symbol) w207 6Fa1 36x36 48x48 30x30
Flagger W20-7a 6F31 36x36 4848 30x30
Stow (on Stop/Slow Paddle) w208 6E.03 18x 18 = =
Workers W21-1,1a 6F33 36 %36 48x48 30x30
Frosh O (Tar) w212 6F34 36x36 48x48 30x30
Road Machinery Ahead W21-3 6F.35 36 x 36 48 x 48 30 x 30
Siow Moving Vehicle wai4 6G.06 36x18 — -
Shoulder Work w215 B6F37 36 x 36 48 x 48 30 x 30
Shoulder Closed weisa 6F37 36x36 48x48 3030
Shoulder Closed (with distance) W21-5b 6F.37 36 x 36 48 x 48 30 x 30
Survey Crow. w216 6Fa8 36x36 48x48 3030
Utity Work Ahead w217 6F39 3636 48x48 30x30
Mowing Ahead w218 6G.06 36x36 48x48 30x30
Blasting Zone Ahead w22-1 6F41 36 x 36 48 x 48 30x30
DAIONEE ey FiNdo Sod o we2:2 6F42 42x3 42x38 -
End Blasting Zone w223 6F43 42x36 42x36 36 x 30
Slow Traffic Ahead w231 6F27 48x24 48x24 =
New Traffic Pattern Ahead w232 6F30 36x36 48x 48 30x30
Double Reverse Curve (1 lane) W24-1 6F49 3636 48x48 30x30
Double Reverse Curve (2 lanes) Wa4-1a 6F49 36x36 48x48 30 x 30
Double Reverse Curve (3 tanes) W24-1b 6F49 36x36 48x48 30x30
All Lanes W24-1cP 6F49 24x24 30x30 =
Road Work Next XX Mies G20-1 6F56 36x18 48x24 =
End Road Work G202 6F57 36x18 48 x24 =
Piot Car Follow Me G204 6F58 36x18 = =
Work Zone (plaque) G20-5aP 6F12 2418 36 %24 e
|EdOpen E52 628 || asx36
Exit Closed E5-2a 6F28 48x38
EXKOW E5-3 6F29 48x36
Delous Md-8 6F.59 24x12
o m“*; 6F59 24x18
= e 6F50 24x12
edestrian Detour Md-9a ::.u Bz
Y, = 59 30 x24
Bike Detour ::: % X2
59 30x24
= Lo [ erso [ waxag
2 28-1 for minimurm siz s
e e e e
- Dimensions are shown in inches and are lhqrqy“ nm;my or emphasis

December 2009
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ations

i tall
Figure 6F-1. Height and Lateral Location of Slgns—TyplcaI Ins'

6lo12ft

6!012"“

\—— Paved shoulder

A - RURAL AREA B - RURAL AREA WITH ADVISORY SPEED PLAQUE

SN
C - BUSINESS, COMMERCIAL, ' 2" D - BUSINESS, COMMERCIAL, OR RESIDENTIAL
OR RESIDENTIAL AREA AREA (WITHOUT CURB)
Standard:

Where it has been determined that the accommodation of pedestrians with disabilities is necessary,
signs shall be mounted and placed in accordance with Section 4.4 of the “Americans with Disabilities Act
Accessibility Guidelines for Buildings and Facilities (ADAAG)” (see Section 1A.11).

Signs mounted on barricades and barricade/sign combinations shall be crashworthy.

Guidance:

9

10

11 Except as provided in Paragraph 12, signs d on portable sign supports that do not meet the minimum
mounting heights provided in Paragraphs 4 through 6 should not be used for a duration of more than 3 days.
Option:

The R9-8 through R9-11a series, R11 series, W1-6 through W1-8 series, M4-10, E5-1, or other similar type

12
signs (see Figures 6F-3, 6F-4, and 6F-5) may be used on portable sign supports that do not meet the minimum

g heights provided in P: phs 4 through 6 for longer than 3 days.
Support:
13 Methods of mounting signs other than on posts are illustrated in Figure 6F-2.
Guidance:

Signs mounted on Type 3 Barricades should not cover more than 50 percent of the top two rails or 33 percent
of the total area of the three rails.

Standard:
Sign supports shall be crashworthy. Where large signs having an area exceeding 50
installed on multiple breakaway posts, the clearance from the ground to the bot(omgor th?:i;':s‘:::lnl: %

least 7 feet.

December 2009 Sect. 6F.0)
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Figure 6F-2. Methods of Mounting Signs Other Than on Posts

Orange Flag
(optional) j

7

above the traveled way

8 ft MIN.
(see Section 6F.62)

High-Level Warning Device
(Flag Tree)

1 ft MIN. above
the traveled way

BARRICADES

Seet. 6F.03

December 2009
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t above
% The bottom of a sign mounted on a barricade, or other portable support, shall be at least 1 foo
the traveled way.
Option: :
w7 For mobile operations, a sign may be mounted on a work vehicle,
advance of the TTC zone or moving along with it.

Support: )
@ Ifalterations are made to specific traffic control device supports that have been succcssfu'llly c::h tested in
accordance with NCHRP Report 350, the altered supports might not be considered to be crashworthy.

Section 6F.04 Sign Maintenance

Guidance: yiA
o1 Signs should be properly maintained for cleanliness, visibility, and correct positioning.

02 Signs that have lost significant legibility should be promptly replaced.

a shadow vehicle, ora trailer stationed in

Support:

0 pps.;ction 2A.08 contains information regarding the retroreflectivity of signs, including the signs that are used
in TTC zones.

Section 6F.05 Regulatory Sign Authority
Support:

0 Regulatory signs such as those shown in Figure 6F-3 inform road users of traffic laws or regulations and
indicate the applicability of legal requi that would not otherwise be apparent.
Standard:

®  Regulatory signs shall be authorized by the public agency or official having jurisdiction and shall
conform with Chapter 2B.

Section 6F.06 Regulatory Sign Design
Standard:

ot TTC regulatory signs shall comply with the Standards for regulatory signs presented in Part 2 and in
the FHWA’s “Standard Highway Signs and Markings” book (see Section 1A.11).
Support:

02 Regulatory signs are generally rectangular with a black legend and border on a white background. Exceptions
include the STOP, YIELD, DO NOT ENTER, WRONG WAY, and ONE WAY signs.
Option:

03 The ONE WAY sign may be either a horizontal or vertical rectangular sign.

Section 6F.07 Regulatory Sign Applications
Standard:
o1 Ifa TTC zone requires regulatory measures different from those existing, the existing permanent
regulatory devices shall be removed or covered and superseded by the appropriate temporary regulatory
ble ordi sge

signs. This change shall be made in i with or of the jurisd
Section 6F.08 ROAD (STREET) CLOSED Sign (R11-2)
Guidance:

01 The ROAD (STREET) CLOSED (R11-2) sign (see Figure 6F-3) should be used when the roadway is closed
10 all road users except contractors' equipment or officially authorized vehicles. The R11-2 sign should be
accompanied by appropriate warning and detour signing.

Option:
02  The words BRIDGE OUT (or BRIDGE CLOSED) may be substituted for ROAD (STREET) CLOSED
where applicable.
Guidance:

03 The ROAD (STREET) CLOSED sign should be installed at or near the center of th pay X
a Type 3 Barricade that closes the roadway (see Section 6F.68). Zilhe roadwayart ot above

2009
December Sect. 6F.03 (0 6F.08
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Figure 6F-3. Regulatory Signs and Plagues in Temporary Traffic Control Zones
(Sheet 1 of 2)

WAIT GO
70 ON ON
ONCOMING
o STOP SLOW
R1-1 R1-2 R1-2aP R1-7 R1-8
WORK
:‘@NE‘" G20-5aP
SPEED END
LIMIT HIGHER
5 0 FINES FINES $150 FINES
HIGHER DOUBLE FINE | zonE
R2-1 R2-6P R2-6aP R2-6bP R2-11
END
WORK -
ZONE
SPEED *
LIMIT ONLY
R2-12 R3-1 R3-2 R3-3 R3-5

LEFT LANE
MUST
TURN LEFT

R3-7

PASS
WITH '
CARE

Sect. 6F.08

BEGIN

HIGHER

FINES

ZONE

R2-10
@) | NO|[ |
TURNS| |

E Ao

R3-18

STAY

IN

LANE

Rd-2 R4-7 R4-7c

PEDESTRIAN
CROSSWALK

Ro-8
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Plaques in Temporary Traffic Control Zones

Figure 6F-3. Regulatory Signs and
(Sheet 2 of 2)
ROAD
parc e CLOSED
R9-10 R9-11 Ro-11a R11-2
ROAD CLOSED BRIDGE OUT ROAD T((;LOSED
10 MILES AHEAD 10 MILES AHEAD
LOCAL TRAFFIC ONLY LOCAL TRAFFIC ONLY THRU TRAFFIC
R11-3a R11-3b R11-4
WEIGHT
WEIGHT AXLE LIMIT
LIMIT WEIGHT - 8T
10 LIMIT o 127
TONS 5 TONS - 16T
R12-1 R12-2 R12-5

Standard:

o The ROAD (STREET) CLOSED sign shall not be used where road user flow is maintained through
the TTC zone with a reduced number of lanes on the existing roadway or where the actual closure is some
distance beyond the sign.

Section 6F.09 Local Traffic Only Signs (R11-3a, R11-4)
Guidance:

of The Local Traffic Only signs (see Figure 6F-3) should be used where road user flow detours to avoid a closure
some distance beyond the sign, but where local road users can use the roadway to the point of closure. These
signs should be accompanied by appropriate warning and detour signing.

0 Inrural applications, the Local Traffic Only sign should have the legend ROAD CLOSED XX MILES
AHEAD, LOCAL TRAFFIC ONLY (R11-3a).
Option:

02 Inurban areas, the legend ROAD (STREET) CLOSED TO THRU TRAFFIC (R11-4) or ROAD CLOSED,
LOCAL TRAFFIC ONLY may be used.

o4 In urban areas, a word message that includes the name of an intersecting street name or well-known
destination may be substituted for the words XX MILES AHEAD on the R11-3a sign where applicable.

05 The words BRIDGE OUT (or BRIDGE CLOSED) may be substituted for the words ROAD (STREET)
CLOSED on the R11-3a or R11-4 sign where applicable.

Section 6F.10 Weight Limit Signs (R12-1, R12-2, R12-5)
Standard:
01 A Weight Limit sign (see Figure 6F-3), which shows the gross weight or axle weight that is permi
the roadway or bridge, shall be consistent with State or local regulations and shall ng&l be installjleedm\:‘im:tn
the approval of the authority having jurisdiction over the highway.
02 When weight restrictions are imposed because of the activity in a TTC zone, a marked d
provided for vehicles weighing more than the posted limit. 3 choustinll be

December 2009 Sect, 6F.08 1 6F.10
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Section 6F.11 STAY IN LANE Sign (R4-9)
Option: , : :

0 ASTAY IN LANE (R4-9) sign (see Figure 6F-3) may be used where a multi-lane shift has been incorporated
as part of the TTC on a highway to direct road users around road work that occupies part of the roadway on a
multi-lane highway.

Section 6F.12 mzmm}haher_ﬂnmsmmm
Option:

o A WORK ZONE (G20-5aP) plaque (see Figure 6F-3) may be mounted above a S,
that a reduced speed limit is in effe
(see Figure 6F-3) may be installed
Guidance:

7 % i i - i led at the upstream end ofa
9% A BEGIN HIGHER FINES ZONE (R2-10) sign (see Figure 6F- 3) sllt)ll/t{ be install
work zone where increased fines are imposed for traffic violations, and an END HIGHER FINES ZONE (R2-1], )
sign (see Figure 6F-3) should be installed at the downstream end of the work zone.
Option:

03 Alternate legends such as BEGIN (or END) DOUBLE FINES ZONE may also be used for the R2-10 and
R2-11 signs.

2009 Edition

peed Limit sign to emphasize
ct within a TTC zone. An END WORK ZONE SPEED LIMIT (R2-12) sign
at the downstream end of the reduced speed limit zone,

95 Individual signs and plaques for work zone speed limits and hij

or may be displayed as an assembly of signs and plaques.

Section 6F.13 PEDESTRIAN CROSSWALK Sign (R9.5)
Option:

0 The PEDESTRIAN CROSSWALK (R9-8) sign (see Figure 6F-3) may be used to indicate where a temporary
crosswalk has been established,

Standard:
%2 If a temporary crosswalk is established, it shall be accessible to pedestrians with disabilities in
accordance with Section 6D, 02,
Section 6F.14 i - - - 5
Guidance:
0 SIDEWALK CLOSED signs (see Figure 6F-3) should be used where pedestrian flow is restricted.
Bicycle/Pedestrian Detour (M4-9a) signs or Pedestrian Detour (M4-9p) signs should be used where pedestrian
flow is rerouted (see Section 6F.59).
02 The SIDEWALK CLOSED (R9-9

) sign should be installed at the beginning of the closed sidewalk, at the
intersections Ppreceding the closed sidewalk, and elsewhere along the closed Sidewalk as needed.

9 The SIDEWALK CLOSED, (ARROW) USE OTHER SIDE (R9-10) sign should be installed at the beginning
of the restricted sidewalk when q parallel sidewalk exists on the other side of the roadwa Y.
04 The SIDEWALK CLOSED AHEAD, (ARRO!

W) CROSS HERE R9-11) sign should b,
Ppedestrians that sidewalks beyond the sign are cly ¢ o e
travel paths,

used to indicate to
losed and to direct them to open crosswa
%5 The SIDEWALK CLOSED,

ks, sidewalks, or other
(ARROW) CROSS HERE
10 which pedestrians are being

(R9-11a) siy i i .
redirected, ) sign should be installed just beyond the point
Support:

5 rrier or barricade detectable by a person with a vj isability j i

| de a I sual disability i sufficient to indj

ol signiz;es;i g),fl lﬂ:; :J:;r::cl; lcs ssc:rv;unxnus \;Ig‘l q:xle_clable channelizing deyvices for an a:?e:'::::a:;utttal

1 - An audible informat; ice i ¢

or barrier for an alternate channelized royge is not conlinuomr::auon ey s e e iz e

Sect. 6F.11 10 6F: 14
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Section 6F.15 Special Regulatory Signs
Option: : ST . i o .
ot Special regulatory signs may be used based on engi Jjudg; 8 o2
Guidance: : o
0 Special regulatory signs should comply with the general requirements of color, shape, and alphabet siz
series. The sign message should be brief, legible, and clear.

Section 6F.16 Warning Sign Function, Design, and Application
Support: e - I
o lJF"li’TC zone warning signs (see Figure 6F-4) notify road users of specific situations or conditions on or adjacent
to a roadway that might not otherwise be apparent.
Standard:
ing si; i ing si ed in Part 2 and
TTC warning signs shall comply with the Standards for warning signs present 1
= in FHWA’s “Suu%dagd Highway Signs and Markings” book (see Section 1A.11). Except as provided
in Paragraph 3, TTC warning signs shall be diamond-shaped with a black legend and border on an
orange background, except for the W10-1 sign which shall have a blac'k legend and border on a yellow
background, and except for signs that are required or recommended in Parts 2 or 7 to have fluorescent
yellow-green backgrounds.
Option:
03 Warning signs used for TTC incident management situations may have a black legend and border on a
fluorescent pink background.
04 Mounting or space considerations may justify a change from the standard diamond shape.
05 Inemergencies, available warning signs having yellow backgrounds may be used if signs with orange or
fluorescent pink backgrounds are not at hand.
Guidance:

06 Where roadway or road user conditions require greater emphasis, larger than standard size warning signs

should be used, with the symbol or legend enlarged approximately in proportion to the outside dimensions.
Where any part of the roadway is obstructed or closed by work activities or incidents, advance warning signs
should be installed to alert road users well in advance of these obstructions or restrictions.
Where road users include pedestrians, the provision of supplemental audible information or
detectable barriers or barricades should be considered for people with visual disabilities.
Support:
Detectable barriers or barricades communicate very clearly to pedestrians who have visual disabilities that
they can no longer proceed in the direction that they are traveling.
Option:
10 Advance warning signs may be used singly or in combination.
11 Where distances are not displayed on warning signs as part of the message, a supplemental plaque with the
distance legend may be mounted immediately below the sign on the same support.

Section 6F.17 Position of Advance Warning Signs

Guidance:

o7

08

03

01 Where highway conditions permit, warning signs should be placed in adva;

) a in nce of the TTC zone at varying
distances depending on roadway type, condition, and posted speed. Table 6C-1 contains information regarding
the spacing of advance warning signs. Where a series of two or more advance warning signs is used, the closest
sign to the TTC zone should be placed approximately 100 feet Jor low-speed urban streets to 1,000 fe’el or more

Jor freeways and expressways. g

02 Where multiple advance warning signs are needed on the approach to a TTC zone, the ROAD Wi
AHEAD (W20-1) sign should be the first advance warning sign encountered by road u.’rer.n ork
Support:

03 Various conditions, such as limited sight distance or obstructions that
stop, might require additional advance warning signs.
Option:

As an alternative to a specific distance on advance warning signs, the word AHEAD may be used

might require a driver to reduce speed or

04

009
December 24 Sect. 6F.1S o 6F.17
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Figure 6F-4. Warning Signs and Plaques in Temporary Traffic Control Zones
(Sheet 1 of 3)

We-2
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Traffic Control Zones

Figure 6F-4. Warning Signs and Plaques in Temporary

(Sheet 2 of 3)

o660

W13-1P
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s (Sheet 3 of 3)
Figure 6F-4. Warning Signs and Plaques in Temporary Traffic Control Zones (

20O 6 S
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Support: : . y .
o AUTTC zones on lightly-traveled roads, all of the advance warning signs prescribed for major construction

might not be needed.
Option:

06 Utility work, maintenance, or minor construction can oceur within the TTC z
construction project, and additional warning signs may be needed.
Guidance:

07 Utility, maintenance, and minor construction signing

one limits of a major

and TTC should be coordinated with appropriate

authorities so that road users are not confused or misled by the additional TTC devices.

Section 6F.18 ROAD (STREET) WORK Sign (W20-1)

Guidance: ,

0 The ROAD (STREET) WORK (W20-1) sign (see Figure 6F-4), which serves as a general warning of
obstructions or restrictions, should be located in advance of the work space or any detour, on the road where the
work is taking place.

(1] Where traffic can enter a TTC zone from a crossroad or a major (high-volume) driveway, an advance
warning sign should be used on the crossroad or major driveway.

Standard:

03 The ROAD (STREET) WORK (W20-1) sign shall have the legend ROAD (STREET) WORK,

XX FEET, XX MILES, or AHEAD.

Section 6F.19 DETOUR Sign (W20-2)
Guidance:

0 The DETOUR (W20-2) sign (see Figure 6F-4) should be used in advance of a road user detour over a
different roadway or route.
Standard:

02 The DETOUR sign shall have the legend DETOUR, XX FEET, XX MILES, or AHEAD.

Section 6F.20 ROAD (STREET) CLOSED Sign (W20-3)
Guidance:

01 The ROAD (STREET) CLOSED (W20-3) sign (see Figure 6F-4) should be used in advance of the point where
a highway is closed to all road users, or to all but local road users.
Standard:

%  The ROAD (STREET) CLOSED sign shall have the legend ROAD (STREET) CLOSED, XX FEET, XX
MILES, or AHEAD.

Section 6F.21 ONE LANE ROAD Sign (W20-4)
Standard:

o1 The ONE LA.NE ROAD (W20-4) sign (see Figure 6F-4) shall be used only in advance of that point
where motor vehicle traffic in both directions must use a common single lane (see Section 6C.10). It shall
have the legend ONE LANE ROAD, XX FEET, XX MILES, or AHEAD.

Section 6F.22 Lane(s) Closed Signs (W20-5, W20-5a)

Standard:

o1 The Lane(s) Closed sign (see Figure 6F-d) shall be used in advance of that int
through lanes of a multi-lane roadway are closed. B A

;2 For asingle lane closure, the Lane Closed (W20-5) sign (see Figure 6F-4) shall have the | RI
(vlv‘fm LAN(E C%_OSED‘;P’,(Z() FE[;IIT',‘ XX MILES, or AHEAD. Where two adjacent lanes areeggll:)ged lGhI:T

-5a sign (see Figure 6F-4) shall have the legend XX RIGHT (LEFT! LANES 5
XX MILES, or AHEAD. SR R

December 2009 Sect 6F.17 0 6F22




Page 88

Section 6F.23 CENTER LANE CLOSED AHEAD Sign (W9-3)
Guidance:

0 The CENTER LANE CLOSED AHEAD
where work occupies the center lane
work zone in the center lane.

Section 6F.24 Lane Ends Sign (W4-2)
Option:

The Lane Ends (W4-2) symbol sign (see Figure 6F-4) may be used to warn drivers of the reduction in the
number of lanes for moving motor vehicle traffic in the direction of travel on a multi-lane roadway.

Section 6F.25 ON RAMP Plaque (W13-4P)

Guidance:

2009 Edition

(W9-3) sign (see Figure 6F-4) should be used in advance of that point
(s) and approaching motor vehicle traffic is directed to the right or left of the

o1

0 When work is being done on a ramp, but the ramp remains open, the ON RAMP (WI3-4P) plaque
(see Figure 6F-4) should be used to supplement the advance ROAD WORK sign.

Section 6F.26 RAMP NARROWS Sign (W5-4)

Guidance:

01 The RAMP NARROWS (W5-4) sign (see Figure 6F-4) should be used in advance of the point where work on a
ramp reduces the normal width of the ramp along a part or all of the ramp.

Section 6F.27 SLOW TRAFFIC AHEAD Sign (W23-1)
Option:

01 The SLOW TRAFFIC AHEAD (W23-1) sign (see Figure 6F-4) may be used on a shadow vehicle, usually

mounted on the rear of the most upstream shadow vehicle, along with other appropriate signs for mobile operations
to warn of slow moving work vehicles. A ROAD WORK (

W20-1) sign may also be used with the SLOW
TRAFFIC AHEAD sign.
Section 6F.28 EXIT OPEN and EXIT CLOSED Signs (E5-2, E5-2a)
Option:

o An EXIT OPEN (ES-2) or EXIT CLOSED (ES5-2a) sign (see Figure 6F-5) may be used to supplement other
warning signs where work is being conducted i

: T n the vicinity of an exit ramp and where the exit maneuver for
vehicular traffic using the ramp is different from the normal condition.
Guidance:

92 When an exit ramp is closed, an EXIT CLOSED sign panel with a black legend and border onan
background should be placed di lly across the interch igelintersection guide signs.

orange

Figure 6F-5. Exit Open and Closed and Detour Signs

E5-3

M4-8b

M4-10
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Section 6F.29 EXIT ONLY Sign (ES-3)
Option: —— dis
01 An EXIT ONLY (E5-3) sign (see Figure 6F-5) may be used to supplement other. warmngfsﬁlgr:lssi:htlf:c?mp s
being conducted in the vicinity of an exit ramp and where the exit maneuver for vehicular traffic g
different from the normal condition.

Section 6F.30 mmmmmmﬂmm
Option: e

o ANEW TRAFFIC PATTERN AHEAD (W23-2) sign (see Figure 6F-4) may be l{sed on the approac t}J' -
an intersection or along a section of roadway to provide advance warning of a change in traffic patterns, suc!
revised lane usage, roadway geometry, o signal phasing.
Guidance: .

02 Toretain its effectiveness, the W23-2 sign should be displayed for up 1o 2 weeks, and then it should be
covered or removed until it is needed again.

Section 6F.31 Elagger Signs (W20-7, W20-7a)
Guidance:

ot The Flagger (W20-7) symbol sign (see Figure 6F-4) should be used in advance of any point where a flagger
is stationed to control road users.
Option:

o A distance legend may be displayed on a supplemental plaque below the Flagger sign. The sign may be used

with appropriate legends or in conjunction with other warning signs, such as the BE PR EPARED TO STOP
(W3-4) sign (see Figure 6F-4).

0 The FLAGGER (W20-7a) word message sign with distance legends may be substituted for the Flagger

(W20-7) symbol sign.
Section 6F.32 Two-Way Traffic Sign (W6-3)
Guidance:

o When one roadway of a normally divided highway is closed, with two-way vehicular traffic maintained on the

other roadway, the Two-Way Traffic (W6-3) sign (see Figure 6F-4) should be used at the beginning of the two-way
vehicular traffic section and at intervals to remind road users of opposing vehicular traffic. 3
Section 6F.33 Workers Signs (W21-1, W21-1a)
Option:
ot A Workers (W21-1) symbol sign (see Figure 6F-4) may be used to alert road users of workers in or near
the roadway.
Guidance:
02 In the absence of other warning devices, a Workers symbol sign should be used when workers are in
the roadway.
Option:
03 Sig“The WORKERS (W21-1a) word message sign may be used as an alternate to the Workers (W21-1) symbol
Section 6F.34 FRESH OIL (TAR) Sign (W21-2)
Guidance:
01

The FRESH OIL (TAR) (W21-2) sign (see Figure 6F-4) should be used to warn road users of the
surface treatment.

Section 6F.35 ROAD MACHINERY AHEAD Sign (W21-3)
Option:

of  The ROAD MACHINERY AHEAD (W21-3) sign (see Figure 6F-4) may be s
operating in or adjacent to the roadway. & y be used to warn of machinery

2009
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Section 6F.36 Motorized Traffic Signs (W8-6, W11.10)
Option:

01

2009 Edition

Motorized Traffic (W8-6, W1 1-10) signs may be used to alert road users to locations where unexpected
travel on the roads i partures from the roadway by construction vehicles might occur.

SSING (W8-6) word message sign may be used as an alternate to the Truck Crossing (W11-10)
symbol sign (see Figure 6F-4) where there is an established construction vehicle crossing of the roadway.
Support:

These locations might be relatively confined or might occur random!

Section 6F.37 Shoulder Work Signs (W21.5, W21-5a, W21.55)

Support:

Shoulder Work signs (see Figure 6F-4) warn of maintenance, reconstruction, or utility operations on the
highway shoulder where the roadway is unobstructed.
Standard:

The Shoulder Work sign shall have the legend SHOULDER W(

ORK (W21-5), RIGHT (LEFT)
SHOULDER CLOSED (W21-5a), or RIGHT (LEFT) SHOULDER CLOSED XX FT or AHEAD (W21-5b).
Option:

@ The Shoulder Work sign may be used in advance of the point on a non-limited access highway where there
is shoulder work. It may be used singly or in combination with a ROAD WORK NEXT XX MILES or ROAD
WORK AHEAD sign.

Guidance:

02 y over a segment of roadway.

o1

02

04 On freeways and expressways, the RIGHT (LEFT) SHOULD.
Jollowed by RIGHT (LEFT) SHOULDER CLOSED (W2l-5a,

ER CLOSED XX FT or AHEAD (W21-5b) sign
the shoulder work occurs and sh

) sign should be used in advance of the point where
ould be preceded by a ROAD WORK AHEAD sign.

Section 6F.38 SURVEY CREW Sign (W21-6)
Guidance:

01 The SURVEY CREW
adjacent to the roadway.

Section 6F.39 UTILITY WORK Sign (W21.7)
Option:

0 The UTILITY WORK (W21-7) si;
WORK (W20-1) sign for utility ope
Support:

02 Typical examples of where the UTILITY WORK sign is used appear in Figures 6H-4, 6H-6, 6H-10, 6H-15,
6H-18, 6H-21, 6H-22, 6H-26, and 6H-33.

Standard:

03 'l":IE‘:JTILlTY WORK sign shall carry the legend UTILITY WORK, XX FEET, XX MILES,
or Al D.

Section 6F.40 Signs for Blasting Areas

Support:

(W21-6) sign (see Figure 6F-4) should be used to warn of surveying crews working in or

gn (see Figure 6F-4) may be used as an alternate to the ROAD (STREET)
rations on or adjacent to a highway.

o1

TTCR::'I;:::requency (RF) energy can cause the Ppremature firing of electric detonators (blasting caps) used in
Standard:

es, itters in a blasting area,
when there are no explosives in the area or the area is o(hgerwise secured.

Sect. 6K,36 10 6F.40
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Section 6F.41 BLASTING ZONE AHEAD Sign (W22-1)

Standard:
i i i f any
o The BLASTING ZONE AHEAD (W22-1) sign (see Figure 6F-4) shall be used in advance ol
TTC zone where explosives are being used. The TURN OFF Z-WAy RADIO AND CELL PHONE and
END BLASTING ZONE signs shall be used in sequence with this sign.

Section 6F.42 A
Standard:

o The TURN OFF 2-WAY RADIO AND CELL PHONE (W22-2) sign (see Fi
the BLASTING ZONE AHEAD sign and shall be placed at least 1,000 feet befol
blasting zone.

Section 6F.43 END BLASTING ZONE Sign (W22-3)
Standard:

o The END BLASTING ZONE (W22-3) sign (see Figure 6F-d) shall be placed a minimum of 1,000 feet
past the blasting zone.
Option:

@  The END BLASTING ZONE sign may be placed either with or preceding the END ROAD WORK sign.

Section 6F.44 Mmmdﬂmiﬂﬁmmnm
Option:

o The SOFT SHOULDER (W8-4) sign (see Figure 6F-4) may be used to warn of a soft shoulder condition.

%  The LOW SHOULDER (W8-9) sign (see Figure 6F-4) may be used to warn of a shoulder condition where
there is an elevation difference of 3 inches or less between the shoulder and the travel lane.

Guidance:

03 The Shoulder Drop Off (W8-17) sign (see Figure 6F-4) should be used when an unprotected shoulder
drop-off, adjacent to the travel lane, exceeds 3 inches in depth for a continuous length along the roadway,
based on engineering judgment.

Option:

o4 A SHOULDER DROP-OFF (W8-17P) supplemental plaque (see Figure 6F-4) may be mounted below

the W8-17 sign.

Section 6F.45 UNEVEN LANES Sign (W8-11)
Guidance:

o The UNEVEN LANES (W8-11) sign (see Figure 6F-4) should be used during operations that create a
difference in elevation between adjacent lanes that are open to travel.

Section 6F.46 STEEL PLATE AHEAD Sign (W8-24)
Option:

of A STEEL PLATE AHEAD (W8-24) sign (see Figure 6F-4) may be used to warn road users that the presence
ofa lemphorary steel plate(s) might make the road surface uneven and might create slippery conditions during
wet weather.

Section 6F.47 NO CENTER LINE Sign (W8-12)
Guidance:

o1 The NO CENTER LINE (W8-12) sign (see Figure 6F-4) should be used when the work obliterates the center
line pavement markings. This sign should be placed at the beginning of the TTC zone and repeated at 2-mile
intervals in long TTC zones.

Support:
Section 6F78 contains information regarding temporary markings.

gure 6F-4) shall follow
re the beginning of the

Sext 6F Al 0 6F47




Page 92

Section 6F.48 Reverse Curve Signs (W1-4 Series)

Guidance:

o In order 1o give road users advance nolice of a lane shift, a Reverse Curve (Wi-4, Wi-4b, or Wi-4c) sign
(see Figure 6F-4) should be used whe

n a lane (or lanes) is being shifted to the left or right. If the design speed
of the curves is 30 mph or less, a Reverse Turn (W1-3) sign should be used,

Standard:

02 If a Reverse Curve (or Turn) sign is used, the direction of the r
appropriately illustrated. Except as provided in Paragraph
shall be the same as the number of through lanes available t
Option:

2009 Edition

everse curve (or turn) shall be
3, the number of lanes illustrated on the sign
0 road users.

03 Where two or more lanes are being shifted, a Wi-4 (or W1-3) sign with an ALL LANES (W24-1cP) plaque
(see Figure 6F-4) may be used instead of a sign that illustrates the number of lanes.

Where more than three lanes are being shifted, the Reverse Curve (or Turn) sign may be rectangular.

Section 6F.49 Double Reverse Curve Signs (W24-1 Series)

Option:

0 The Double Reverse Curve (W24-1, W24-1a, or W24-1b) sign (see Figure 6F-4) may be used where the tangent
distance between two reverse curves is less than 600 feet, thus making it difficult for a second Reverse Curve
(W1-4 series) sign to be placed between the curves, If the design speed of the curves is 30 mph or less, Double
Reverse Turn signs should be used.

Standard:

02 If a Double Reverse Curve (or Turn) sign is used, the direct
shall be appropriately illustrated. Except as provided in Para
the sign shall be the same as the number of through lanes ava
Option:

03 Where two or more lanes are being shifted, a W24-1 (or Double Reverse Turn sign showing one lane) sign with
an ALL LANES (W24-IcP) plaque (see Figure 6F-4) may be used instead of a sign that illustrates the number
of lanes.

04

tion of the double reverse curve (or turn)
graph 3, the number of lanes illustrated on
ilable to road users.

04 Where more than three lanes are being shifted, the Double Reverse Curve (or Turn;

Section 6F.50 Other Warning Signs
Option:

o Advance warning signs may be used by themselves or with other advance warning signs.

%2 Besides the warning signs specifically related to TTC zones, several other warning signs in Part 2 may apply
in TTC zones.

Standard:

03 Except as provided in Section 6F.02, other warning signs that are used in TTC zones shall have black
legends and borders on an orange background.

Section 6F.51 Special Warning Signs
Option:

ot Special warning signs ma
Guidance:

92 Special warning signs should comply with the general requirements of color, sha, d iz
series. The sign message should be brief, legible, and clear. 2 | dndalphotet sz ang

Section 6F.52 Advisory Speed Plaque (W13-1P)

Option:

01 Incombination with a warning sign, an Advisory Speed WI3-
indicate a recommended speed through the TTC zo;ye. Et il B (ree HeusGia) eyt o
Standard:

0 The Advisory Speed plaque shall not be used in conjunction with i
\ t any sign oth ing sign,
::; m ::. I‘:):I;s:: ::;ba‘zx:ou llsneg vyl!:‘l: oyang; 'll‘;l‘l?e zor:e signs, this{)laﬁu: shzliluhlx::leaa‘m::l‘(nlggmd
! e 5 sign shall be at least 24 x 24 inches in size ywh, i
sign that is 36 x 36 inches or larger. Except i i i Dt e itk
until the recommended speed isrg:ﬂermingsllgye:ll;:tl‘ngieglltlc\:;sy’ ::ﬂA‘cd;tsory Speed piaque shall R o
Sect. 648 10 6152

) sign may be rectangular.

y be used based on engineering judgment.
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Section 6F.53 Supplementary Distance Plaque (W7-3aP)
Option: -

o In combination with a warning sign, a Supplementary Distance (W7-3aP) plaque (see l:(s“fl?ﬁr“i‘s) ;Ve‘::;he
legend NEXT XX MILES may be ‘used to indicate the length of highway over which a work activity
conducted, or over which a condition exists in the TTC zone. i S WIS kg e Scein

[ In long TTC zones, Supplementary Distance plaques with the legend N LE .

: combinalign with wamingg?;ns at regxlar intervals within the zone to indicate the remaining length of highway
over which the TTC work activity or condition exists.
T XT XX MILES shall not be used in conjunction

% The Supplementary Distance plaque with the legend NE shall nof
with any mgx other than a warning sign, nor shall it be used alone. When used with orange TTC l:m:l ’
signs, this plaque shall have a black legend and border on an orange background. The sign shall be at leas
30 x 24 inches in size when used with a sign that is 36 x 36 inches or larger.
Guidance:

0 When used in TTC zones, the Supplementary Distance plague with the legend NEXT XX MILES xhou14 I?e
placed below the initial warning sign designating that, within the approaching zone, a temporary work activity
or condition exists.

Section 6F.54 Motorcycle Plaque (W8-15P)
Option:

01 A Motorcycle (W8-15P) plaque (see Figure 6F-4) may be mounted below a LOOSE GRAVEL (W8-7) sign, a
GROOVED PAVEMENT (W8-15) sign, a METAL BRIDGE DECK (W8-16) sign, or a STEEL PLATE AHEAD
(W8-24) sign if the warning is intended to be directed primarily to motorcyclists.

Section 6F.55 Guide Signs
Support:

ot Guide signs along highways provide road users with information to help them along their way through the
TTC zone. The design of guide signs is presented in Part 2.

Guidance:
02 The following guide signs should be used in TTC zones as needed:
A. Standard route kings, where temporary route changes are necessary,

B. Directional signs and street name signs, and
C. Special guide signs relating to the condition or work being done.
Standard:
03 If additional temporary guide signs are used in TTC zones, they shall have a black legend and border
on an orange background.
Option:
04 Guide signs used in TTC incident management situations may have a black legend and border on a fluorescent
pink background.
05 When directional signs and street name signs are used in conjunction with detour routing, these signs may
have a black legend and border on an orange background.

06 When permanent directional signs or permanent street name signs are used in conjunction with detour signing,
they may have a white legend on a green background.

Section 6F.56 ROAD WORK NEXT XX MILES Sign (G20-1)
Guidance:

o1 The ROAD WORK NEXT XX MILES (G20-1) sign (see Figure 6F-4) should be installed in advance of
TTC zones that are more than 2 miles in length.
Option:
02 usedeI:. %?é[z)o\:/c?lzfl(ﬂ:’i)e(ﬂ:‘(‘;]rlLES sign may be mounted on a Type 3 Barricade. The sign may also be
Standard:
03 ’Il‘he (:ismnce displayed on the ROAD WORK NEXT XX MILES sign shall be stated to the nearest
whole mile.
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i ioh-density urban freeways, but have

02 Portable changeable message signs are used most frequently on high-density ur! >
applications on nllglypes of highways where highway alignment, road user routing problems, or other pertinent
conditions require advance warning and information. ; e R,

0 Portable changeable message signs have a wide variety of ppli ions in TTC zones iding: r::i son'z's = s
or ramp closures; incident management; width restriction information; speed con}rpl or reduc:!ons. a lsorieson
work duling; road user g and diversion; warning of adverse conditions or special events; and othe
operational control. . e y ;

04 The primai rpose of portable changeable message signs in TTC zones is to advise the road user of

Ceditiaton posPorlagloc geable message signs are particularly useful as they are capable of:

A. Conveying complex messages, g

B. Displaying real time information about conditions ahead, and ) {

C. Providing information to assist road users in making decisions prior to the point where actions must

be taken.
05 Some typical applications include the following:
. Where the speed of lar traffic is expected to drop ially;

Where significant queuing and delays are expected;
Where adverse environmental conditions are present;
. Where there are changes in alignment or surface conditions;
Where advance notice of ramp, lane, or roadway closures is needed;
Where crash or incident management is needed; and/or
Where changes in the road user pattern occur.
Guidance:

06 The components of a portable changeable message sign should include: a message sign, control systems,
a power source, and mounting and transporting equipment. The front face of the sign should be covered with
a protective material.

Standard:

o7 Portable changeable message signs shall comply with the i design and lication principles
established in Chapter 2A. Portable changeable message signs shall display only traffic operational,
regulatory, warning, and guidance information, and shall not be used for advertising messages.

Support:

08  Section 2L.02 contains i i ding overly simplistic or vague that is also icable to
portable changeable message signs.
Standard:

0s  The colors used for legends on portable changeable message signs shall comply with those shown in
Table 2A-5.

Support:

10 SecliquL.M contains information regarding the i i contrast, and contrast orientation that
is also applicable to portable changeable message signs.

Guidance:

" Portable changeable message signs should be visible from 1/2 mile under both day and night conditions.
Support:

12 Section 2B.13 contains information regarding the design of portable changeable message signs that are used

to display speed limits that change based on operational conditions, or are used to display the speed at which
approaching drivers are traveling.

Guidance:

13 A portable changeable message sign should be limited to three lines of eight characters per line or should
consist of a full matrix display.

1" Except as provided in Paragraph 15, the letter height used for portable chi bl

ommoOw>

A . sign
should be a minimum of 18 inches. 8¢ 518
Option:
15 For portable changeable message signs d on service patrol trucks or other incident response vehicles

a letter height as short as 10 inches may be used. Shorter letter sizes may also be used on a portabl,
message sign used on low speed facilities provided that the message is legible from at least 6’500 feele. changeable
16 The portable changeable message sign may vary in size,
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Guidance:

Me le f i than two phases, and a phase

" on a portable ch ble message sign should consist of no more t ¥ )
should consist of no more than three lines of text. Each phase should be capable of be_mg understood by tr.reiﬁ
regardless of the order in which it is read. Messages should be centered within each line of legend. I/ more 1} ;Zn
one portable changeable message sign is simultaneously legible to road users, then only one of the signs shou
display a sequential message at any given time.
Support:

18 Road users have difficulties in readir
portable changeable message sign.
Standard:

18 Techniques of message display such as animation, rapid flashing, dissolving, exploding, scrolling,

travelling horizontally or vertically across the face of the sign, or other dynamic elements shall not be used.
Guidance:

20 When a message is divided into two phases, the display time for each phase should be at least 2 seconds, and
the sum of the display times Jfor both of the phases should be a maximum of 8 seconds.

21 All should be designed with ¢
taking into account the Jollowing:

A. The message should be as brief as possible and should contain three thoughts (with each thought
preferably shown on its own line) that convey:

1. The problem or situation that the road user will encounter ahead,
2. The location of or distance to the problem or situation, and
3. The recommended driver action.
B.If more than two phases are needed 1o display a message, additional portable ch b signs
d

should be used. When multiple portable changeable message signs are needed, they should be place
on the same side of the roadway and they should be separated from each other by a distance of at least
1,000 feet on freeways and exp)

ressways, and by a distance of at least 500 Jeet on other types of highways.
Standard:

22 When the word messages shown in Tables 1A-1 or 1A-2 need to be abbreviated on a portable changeable
message sign, the provisions described in Section 1A.15 shall be followed.
23 Inorder to maintain legibility, portable ch ge signs shall aut i adjust thei;
brightness under varying light conditions. £ < e
2 The control system sha.ll include a display screen upon which messages can be reviewed before being
insph)m_iho!; the message sign. The control system shall be capable of maintaining memory when power
unavail e,

2 Portable changeable message signs shall be uipped wi
provide continuous operation when failure of et

%  The ing of portable ch;
shall be such that the boti

ng messages displayed in more than two phases on a typical three-line

ation given to the principles provided in this Section and also

! th a power source and a battery back-up to
the primary power source occurs,

2 signs on a trailer, a large truck, or a service ol truck
tom of the m s :shnllbea ini . et
;rens and 5 feet above the roadway in :susra'aglearsas when it isl:ll:.:lhnemm it fee T
uidance;

operating mode.
2 Portable changeable message signs should b
i e 5[ - agr“"gL e used as Supplement to and not as a substitute for
28 When portable changeable message s
le ch '8¢ signs are used for route diversion, th, i

;.hdv_ancz tz’ the di version to allow road users ample opportunity to perjarn; ne?euhouhll 7 poccdfur enolfgh %
€ir speed, or 1o exit the affected highway, Ssary lane changes, 1o adjust

2 Portable chan h
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re not being U TTC messages, they s ould be
being used to display b they sh: 2

3 When portable changeable message signs a ekl from

d such that they are outside of the clear zone or shielded bet J 0 rh
;:‘I'%z,elf lacalo ory' ielding is no/l', ical, they should be delineated with retroreflective TTC devices:
; i i in,
3 Portable changeable message sign trailers should be. delmea{ed ona Permanhenl ba.ﬂos/ [:Z:{;' a‘;lzf s
retroreflective material, known as conspicuity material, in a continuous line on the face )
oncoming road users.

Section 6F.61 Arrow Boards

Standard:
ign wi i i i tial
An arrow board shall be a sign with a matrix of elements capable of either flashing or sequents
4 displn‘;:.r'l'his sign shall pmvidegaddiﬁonal warning and directional information to assist in merging and
controlling road users through or around a TTC zone.

Guidance:
02 Anarrow board in the arrow or chevron mode should be used to advise approaching traffic of a lane closure

along major multi-lane roadways in situations involving heavy traffic volumes, high speeds, ‘and/or limited
sight distances, or at other locations and under other conditions where road users are less likely to expect such
lane closures.

If used, an arrow board should be used in combination with appropriate signs, ch
TTC devices.
o Anarrow board should be placed on the shoulder of the roadway or, if practical, farther from the traveled

lane. It should be delineated with retroreflective TTC devices. When an arrow board is not being used, it should
be removed; if not removed, it should be shielded; or if the previous two options are not, feasible, it should be
delineated with retroreflective TTC devices.

Standard:

0s  Arrow boards shall meet the minimum size, legibility distance, number of elements, and other
specifications shown in Figure 6F-6.
Support:

05 Type A arrow boards are appropriate for use on low-speed urban streets. Type B arrow boards are appropriate
for intermediate-speed facilities and for maintenance or mobile operations on high-speed roadways. Type C arrow
boards are intended to be used on high-speed, high-volume motor vehicle traffic control projects. Type D arrow
boards are intended for use on vehicles authorized by the State or local agency.

Standard:

o7 Type A, B, and C arrow boards shall have solid rectangular a
conform to th; shape of the arrow. x ppearance A Type D arawboard shall

0s  Allarrow boards shall be finished in non-reflective black. The ai
vehicle, a trailer, or other suitable support. e acEowbeard shallibe mouuted cae
Guidance:

09 The mini) ing height, d vertically from the bottom of the board

i , ) to the roadway below it or
1o the elevation of the near edge of the roadway, of an arrow board Pl N ic
e pmélic :{I ; w board should be 7 feet , except on vehicle-mounted
10 A vehicle-mounted arrow board should be provided with remote controls.
Standard:
1 Arrow board elements shall be capable of at least a 50 percent dimmi illi
The dimmed mode shall be used for nighttime operation olp:rrow ﬁ:’;‘s‘n Sy Eance)
Guidance:
12 Full brilliance should be used for daytime operation of arrow boards.
Standard:

13 The arrow board shall have suitable elements capable of th i i
presented by the elements shall be yellow. ke @ various operating modes. The color
Guidance:

LU annelizing devices, or other

1 Ifanarrow board consisting of a bulb matrix is used, the el should be reces. '] i
with an upper hood of not less than 180 degrees. af ipped
December 2009
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Figure 6F-6. Advance Warning Arrow Board Display Specifications

Operating Mode Display (Type C arrow board illustrated)
At least one of the three following modes (right arrow shown; left is similar)
shall be provided:

Flashing Arrow

Merge Right

il ﬂ ﬂ m
Merge Right

e e m m m
Merge Right

The following mode shall be provided:
Flashing Double Arrow

Merge Right or Left

At least one of the following modes or or
shall be provided: Flashing Caution
or Alternating Diamond Caution

Flashing Caution Flashing Caution Alternating Diamond Caution

Arrow Board Minimum Minimum Legibility Minimum Number
Tyl Size Distance of Elements
A 48 x 24 inches 1/2 mile 12
B 60 x 30 inches. 3/4 mile 13
(0] 96 x 48 inches 1 mile 15
D None* 1/2 mile 12

“Length of arrow €quals 48 inches, width of arrowhead equals 24 inches
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Standard:

1  The minimum element on-time shall be 50 percent for the flashing mode, with equal mt:;\f;ls I?erszs
percent for each sequential phase. The flashing rate shall be not less than 25 or more than as|
per minute.
% Anarrow board shall have the following three mode selections:
A. A Flashing Arrow, Sequential Arrow, or Sequential Chevron mode;
B. A flashing Double Arrow mode; and
C. A flashing Caution or Alternating Diamond mode. 2
7 Anarrow board in the arrow or chevron mode shall be used only for stationary or moving lane closures

on multi-lane roadways. <

] For Ider work, king the shoulder, for roadside work near the shoulder, or for lempqranly
closing one lane on a two-lane, two-way roadway, an arrow board shall be used only in the caution mode.
Guidance:

19 For a stationary lane closure, the arrow board should be located on the shoulder at the beginning of the
merging taper.

2 Where the shoulder is narrow, the arrow board should be located in the closed lane.
Standard:

21 When arrow boards are used to close multiple lanes, a separate arrow board shall be used for each
closed lane.
Guidance:

22 When arrow boards are used to close multiple lanes, if the first arrow board is placed on the shoulder, the

second arrow board should be placed in the first closed lane at the upstream end of the second merging taper
(see Figure 6H-37). When the first arrow board is placed in the first closed lane, the second arrow board should
be placed in the second closed lane at the downstream end of the second merging taper.

For mobile operations where a lane is closed, the arrow board should be located to provide adequate

separation from the work operation to allow for appropriate reaction by approaching drivers.
Standard:

A vehicle displaying an arrow board shall be equipped with high-intensity rotating, flashing, oscillating,
or strobe lights.

2

24

25 Arrow boards shall only be used to indicate a lane closure. Arrow boards shall not be used to indicate
a lane shift.
Option:
26 A portable changeable message sign may be used to simulate an arrow board display.
Section 6F.62 High-Level Warning Devices (Flag Trees)
Option:
o1 A high-level warning device (flag tree) may supplement other TTC devices in TTC zones.
Support:
A high-l;vel_ warning device is designed to be seen over the top of typical passenger cars. A typical high-level
warning device is shown in Figure 6F-2.
Standard:

02

03 A high-level warning device shall consist of a minimum of two flags with or without a Type B high-

intensity flashing warning light. The distance from the roadway to the bottom of the lens of the Iighgl and to

the lowest point of the flag material shall be not less than 8 feet. The flag shall be 16 inch
and shall be orange or fluorescent red-orange in color. ¢ ches Square O larger

Option:
04 An appropriate warning sign may be mounted below the flags.
Support:
05 High-level warning devices are most y used in high-density road user si

f to warn road use
short-term operations. rs of
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Section 6F.63 Channelizing Devices

Standard:

o1 Designs of various channelizing devices shall be as shown in Figure 6F-7. All channelizing devices shall
be crashworthy.
Support: .

02 The function of channelizing devices is to warn road users of conditions created by work activities in or near

the roadway and to guide road users. Channelizing devices include cones, tubular markers, vertical panels, drums,
barricades, and longitudinal channelizing devices.

03 Channelizing devices provide for smooth and gradual vehicular traffic flow from one lane to another, onto a
bypass or detour, or into a narrower traveled way. They are also used to channelize vehicular traffic away from the
work space, pavement drop-offs, pedestrian or shared-use paths, or opposing directions of vehicular traffic.
Standard:

o4 Devices used to channelize pedestrians shall be detectable to users of long canes and visible to persons
having low vision.

05 Where channelizing devices are used to channelize pedestrians, there shall be continuous
detectable bottom and top surfaces to be detectable to users of long canes. The bottom of the bottom
surface shall be no higher than 2 inches above the ground. The top of the top surface shall be no lower than
32 inches above the ground.
Option:

06 A gap not exceeding 2 inches between the bottom rail and the ground surface may be used to
facilitate drainage.
Guidance:

o7 Where multiple channelizing devices are aligned to form a continuous pedestrian channelizer. connection
points should be smooth to optimize long-cane and hand trailing.

08 The spacing between cones, tubular markers, vertical panels, drums, and barricades should not exceed a
distance in feet equal to 1.0 times the speed limit in mph when used for taper channelization, and a distance in
Jeet equal 10 2.0 times the speed limit in mph when used for tangent channelization.

09 When channelizing devices have the potential of leading vehicular traffic out of the intended vehicular traffic
space as shown in Figure 6H-39, the channelizing devices should be extended a distance in feet of 2.0 times the
speed limit in mph beyond the downstream end of the transition area.

Option:

10 Warning lights (see Section 6F.83) may be added to channelizing devices in areas w
severe roadway curvature, or where visual distractions are present.
Standard:

1 Warning lights shall flash when placed on channelizing devices used alone or in a cluster to warn ofa

condition. Except for the sequential flashing warning lights discussed in Paragraphs 12 and 13, warning
lights placed on channelizing devices used in a series to channelize road users shall be steady-burn.
Option:

12 A series of sequential flashing warnin;
taper in order to increase driver detecti
Standard:

13 When used, the successive flashing of the sequential warning li

! g lights shall occur from the upstre
S‘n tlll:e gn;crgvxg ltnaﬁlegr 't:; rlll:f mv:nsselream en: OI{ tb);eﬂmerging taper in order to identify the desired veai:ni‘cleen <
X uenc
e i 'quence shal lashed at a rate of not less than 55 nor more than 75
14 The retroreflective material used on cha

oy i y
will display a similar color day or night. nnelizing devices shall have a Smooth, sealed outer surface that
Option:

ith frequent fog, snow, or

g lights may be placed on channelizin,

y | g devices that form a merging
on and recognition of the merging taper.

5 The name and telephone number of
retroreflective surface of al| types of ch
Standard:

16 The letters and numbe;
e i beiunr umbers of the name and telephone number shall be non-

the highway agency, contract i i
S Y, Or, or supplier may be displayed on the non-

retroreflective and not over
Sect. 6F63
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Figure 6F-7. Channelizing Devices
Retroreflective

18inches MIN. “’"‘"’”"”"’l fend
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18 mchas_T—I’N =7

Night and/or freeway Day and low-speed
High-speed roadway roadway (S 40 mph)
(245 mph)
TUBULAR MARKERS
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TYPE 1 BARRICADE %%

" e N

TYPE 3 BARRICADE % DIRECTION INDICATOR BARRICADE %

* Warning lights (optional)
++ Rall stripe widths shall be 6 Inches, except that 4-inch wide stripes may be used if rail lengths are
less than 36 Inches. The sides of barricades facing traffic shall have retrorefiective rail faces.
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Guidance:

W Particular attention should be given to maintaining the channelizing devices to keep them clean, visible, and
properly positioned at all times.

Standard:

1t Devices that are damaged or have lost a significant amount of their retroreflectivity and effectiveness
shall be replaced.

Section 6F.64 Cones
Standard:

o1 Cones (see Figure 6F-7) shall be predominantly orange and shall be made of a material that can be
struck without causing damage to the impacting vehicle. For daytime and low-speed roadways, cones shall
be not less than 18 inches in height. When cones are used on freeways and other high-speed highways or at
night on all highways, or when more conspicuous guidance is needed, cones shall be a minimum of 28 inches
in height.
w2 For nighttime use, cones shall be retroreflectorized or equipped with lighting devices for maximum
visibility. Retroreflectorization of cones that are 28 to 36 inches in height shall be provided by a 6-inch wide
white band located 3 to 4 inches from the top of the cone and an additional 4-inch wide white band located
approximately 2 inches below the 6-inch band.
03 Retroreflectorization of cones that are more than 36 inches in height shall be provided by horizontal,
circumferential, alternating orange and white retroreflective stripes that are 4 to 6 inches wide. Each
cone shall have a minimum of two orange and two white stripes with the top stripe being orange. Any
non-retroreflective spaces between the orange and white stripes shall not exceed 3 inches in width.
Option:

04+ Traffic cones may be used to channelize road users, divide opposing vehicular traffic lanes, divide lanes when
two or more lanes are kept open in the same direction, and delineate short duration maintenance and utility work.
Guidance:

05 Steps should be taken to minimize the possibility of cones being blown over or displaced by wind or moving
vehicular traffic.

Option:

06 Cones may be doubled up to increase their weight.
Support:

07 Some cones are constructed with bases that can be filled with ballast. Others have specially weighted bases,
or weight such as sandbag rings that can be dropped over the cones and onto the base to provide added stability.
Guidance:

08 Ballast should be kept to the minimum amount needed.

Section 6F.65 Tubular Markers
Standard:

01 Tubular markers (see Figure 6F-7) shall be predominantly orange and shall be not less than 18 i
high and 2 inches wide facing road users. They shall be made of i i
e i b ey e e Y of a material that can be struck without
02 ‘Tubular markers shall be a minimum of 28 inches in height used
high-spee.d high on all high during nightti or £ When':‘l‘!:ryt ?.re oo frte.\jays B;d (;2:;:‘]
o2 For nighttime use, tubular markers shall be retroreflectorized. Retrorefle g ‘

Guidance:
04 Tubular markers have less visible a i
rea than other devices a
do not allow for the use of other more visible devices. P Shela e oniywhers space jeitiations

05 Tubular markers should be stabilized b i
! : Y affixing them to the pavement, i i
;:’tlllraz;v _\;Imdlbdalf rings that can_b.e dropped over the tubular marlfers an;n e "If rEned b.a:e.\‘. or weights
should be kept to the minimum amount needed. Rl sbaelo Provide added stability:

Sect. 6F.63 10 6F.65
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-~ Option:
[ i ivi i f road users,
1 o  Tubular markers may be used effectively to divide opposing Iapes of sers, ¢
~= 3 when two or more lanes);f moving vehicular traffic are kept open in the sameddu_ecncn.
1 of a pavement drop off where space limitations do not allow the use of larger devices.

Standard: ‘ = A
| P o A tubular marker shall be attached to the pavement to display the minimum 2-

approaching road users.

Section 6F.66 Vertical Panels
- Standard: . .
kil i ‘ertical i 7) shall have retroreflective striped material that is 8 to 1_2 inchesin
— - ¥ widt‘lll and l:lpI::::s Zastencw;: ::glz: They shall have alternalipg diag'onal orange a_nd white retroreflective
stripes sloping downward at an angle of 45 degrees in the direction vehu:l.llar lrafﬂc is to pass. ] o
— 22 Where the height of the retrorefiective material on the vertical panel is 36 inches or more, a stripe widt!
of 6 inches shall be used.
™ Option: . :
03 Where the height of the retroreflective material on the vertical panel is less than 36 inches, a stripe width of
= 4 inches may be used.
0« Where space is limited, vertical panels may be used to channelize vehicular traffic, divide opposing lanes, or
replace barricades.

. Section 6F.67 Drums
Lo o Standard:

o Drums (see Figure 6F-7) used for road user warning or channelization shall be constructed of
lightweight, deformable materials. They shall be a minimum of 36 inches in height and have at least an

- 18-inch minimum width regardless of orientation. Metal drums shall not be used. The markings on drums
— shall be horizontal, circumferential, alternating orange and white retroreflective stripes 4 to 6 inches wide.

,, Each drum shall have a minimum of two orange and two white stripes with the top stripe being orange.

= . Any non-retroreflectorized spaces between the horizontal orange and white stripes shall not exceed 3 inches
wide. Drums shall have closed tops that will not allow collection of construction debris or other debris.
Support:

0  Drums are highly visible, have good target value, give the appearance of being formidable obstacles and,
therefore, command the respect ot; road users. They are portable enough to be shifted from place to place within

divide vehicular traffic lanes
and to delineate the edge

inch width to the

a TTC zone in order to but are g Ily used in situations where they will
remain in place for a prolonged period of time.
Option:
- - 03 Although drums are most ly used to ch lize or deli road user flow, they may also be used
- alone or in groups to mark specific locations.
Guidance:

) 04 Drums should not be weighted with sand, water, or any material to the extent that would make them
hazqrdous to road users or workers when struck. Drums used in regions susceptible to freezing should have
o drain holes in the bottom so that water will not accumulate and freeze causing a hazard if struck by a road user.
4 Standard:

05  Ballast shall not be placed on the top of a drum.

Section 6F.68 Type 1,2, or 3 Barricades
Support:

ol A barricade is a ponablg or ﬁxedv dgvicc havir}g fr(_:m one to three rails with appropriate markings and is used
to control road users by closing, restricting, or delineating all or a portion of the right-of-way.

o2 Asshown in Figure 6F-7, barricades are classified as Type 1, Type 2, or Type 3.
Standard:

03 Stripes on barricade rails shall be alternating orange and white retroreflective stripes sloping

downward at an angle of 45 degrees in the direction road users are to . Ex ided i
Paragraph 4, the stripes shall be 6 inches wide. PESHIEEEED o5 provide i
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Option:

ot When rail lengths are less than 36 inches, 4-inch wide stripes may be used.
Standard:

95 The minimum length for Type 1 and Type 2 Barricades shall be 24 inches, and the minin.mm length for
Type 3 Barricades shall be 48 inches. Each barricade rail shall be 8 to 12 inches wide. Barricades used
on freeways, expressways, and other high-speed roadways shall have a minimum of 270 square inches of
retroreflective area facing road users.

Guidance:
06 Where barricades extend entirely across a roadway, the s
toward which road users must turn.
Where both right and left turns are provided, the barricade stripes should slope downward in both directions
from the center of the barricade or barricades.
Where no turns are intended, the stripes should be positioned to slope downward toward the center of the
barricade or barricades.

w  Barricade rails should be supported in a manner that will allow them to be seen by the road user, and in a
manner that provides a stable support that is not easily blown over or displaced.

10 The width of the existing pedestrian facility should be provided for the temporary facility if practical. Traffic
control devices and other construction materials and features should not intrude into the usable width of the
sidewalk, temporary pathway, or other pedestrian facility. When it is not possible to maintain a minimum width
of 60 inches throughout the entire length of the pedestrian pathway, a 60 x 60-inch passing space should be
provided at least every 200 feet to allow individuals in wheelchairs to pass.

1 Barricade rail supports should not project into pedestrian circulation routes more than 4 inches from
the support between 27 and 80 inches from the surface as described in Section 4.4.1 of the “Americans with
Disabilities Act Accessibility Guidelines for Buildings and Facilities (ADAAG)” (see Section 1A.11).

Option:
w2 For Type 1 Barricades, the support may include other unstriped horizontal rails necessary to provide stability.

tripes should slope downward in the direction

o

08

Guidance:

13 On high-speed expressways or in other situations where barricades may be susceptible to overturning in the
wind, ballasting should be used.
Option:

14 Sandbags may be placed on the lower parts of the frame or the stays of barricades to provide the
required ballast.
Support:

15 TTCTyzge 1 or Type 2 Barricades are intended for use in situations where road user flow is maintained through the
Option:

16 Barricades may be used alone or in groups to mark a speci iti i i
el groups pecific condition or they may be used in a series for

17 Type | Barricades may be used on conventional roads or urban streets.
Guidance:

18 Type 2 or Type 3 Barricades should be used on freeways

L and i

Type 3 Barricades should be used to close or parlia{ly dasyc a raat;\:pres:ways Mool
Option;

1 Type 3 Barricades used at a road closure may be placed com,
Guidance:

-speed roadways.

pletely across a roadway or from curb to curb,

20 Where provision is made for access of authorized equipment and vehicles

Barricades should be assigned to a person who will provide proper closure at e TEponslollly. Jor Type 3

Support: the end of each work day.
2 When a highway is legally closed but i
n.a ay is access must
. Pleel) Aot oadr e ust still be allowed for local road users, barricades usually are
Sect. 668
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Standard: i e it
22 Asign shall be installed with the appropriate legend concerning p'crm!ssublei‘ u?;:l:)ey I:;-:il dr:;d u
(see Scction 6F.09). Adequate visibility of the barricades from both directions sha! p
Option:
22 Signs may be installed on barricades (see Section 6F.03).

Section 6F.69 Direction Indicator Barricades
Standard: ., 40

o The Direction Indicator Barricade (see Figure 6F-7) shall gonsist ofa One-D.nrectu_)n Large Arrow
(W1-6) sign mounted above a diagonal striped horizontally aligned, retroreflective rail. iy

%  The One-Direction Large Arrow (W1-6) sign shall be black on an orange bn_ckground. The stripes c;n
the bottom rail shall be alternating orange and white retroreflective stripes 'slnpmg r']ownward at an angle
of 45 degrees in the direction road users are to pass. The stripes _shnll be 4 inches wide. The OncJ)l:lectlon
Large Arrow (W1-6) sign shall be 24 x 12 inches. The bottom rail shall have a length of 24 inches and a
height of 8 inches.
Option: e

s The Direction Indicator Barricade may be used in tapers, transitions, and other areas where specific directional
guidance to drivers is necessary.
Guidance:

ot If used, Direction Indicator Barricades should be used in series to direct the driver through the transition and
into the intended travel lane.

Section 6F.70 Temporary Traffic Barriers as Channelizing Devices
Support:

o Temporary traffic barriers are not TTC devices in themselves; however, when placed in a position identical
to a line of channelizing devices and marked and/or equipped with appropriate channelization features to provide
guidance and warning both day and night, they serve as TTC devices.

Standard:

02 Temporary traffic barriers serving as TTC devices shall comply with requirements for such devices as
set forth throughout Part 6.

03 Temporary traffic barriers (see Section 6F.85) shall not be used solely to channelize road users, but
also to protect the work space. If used to channelize vehicular traffic, the temporary traffic barrier shall
b? P iw: 1| p markings, or ch izing devices for improved daytime and
nighttime visibility.

Guidance: F1

04 Temporary traffic barriers should not be used for a merging taper except in low-speed urban areas ’

05 When it is necessary 1o use a temporary traffic barrier for a merging taper in low-speed urban areas or for a

constricted/restricted TTC zone, the taper length should be designed to optimize road user operations considering
the available geometric conditions. . |
Standard: |
06 When it is necessary to use a temporary traffic barrier for a merging taper in low-s urban 3
L " a y -speed areas or
for a constricted/restricted TTC zone, the taper shall be delineated.
Guidance:

07 When used for channelization, temporary traffic barriers should be of a light color for increased visibility.
Section 6F.71 Longitudinal Channelizing Devices
Support:
o1 Longitudinal channelizing devices are lightweight, deformable devices that are highly visible, have good target
value, and can be connected together.
Standard:

02 If used singly as Type 1,2,0r3 bnrricndeg longitudinal channelizing devices shall comply with the
general size, color, stripe pattern, retroreflectivity, and placement characteristics established f
escribed in this Chapter. e the derkse
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Guidance:
o Ifused to channelize vehicular traffic at night, longitudinal channelizing devices should be supplemented with
retroreflective material or deli ion for improved nighttime visibility.
Option:
o

Longitudinal channelizing devices may be used instead of a line of cones, drums, or barricades.
05 Longitudinal channelizing devices may be hollow and filled with water as a ballast.

o Longitudinal channelizing devices may be used for pedestrian traffic control.

Standard:

If used for pedestrian traffic control, longitudinal channelizing devices shall be interlocked to delineate

or channelize flow. The interlocking devices shall not have gaps that allow pedestrians to stray from the
channelizing path.

Guidance:

o7

08 Longitudinal channelizing devices have not met the crashworthy requirements for temporary traffic barriers

and should not be used to shield obstacles or provide positive protection for pedestrians or workers.

Section 6F.72 Temporary Lane Separators
Option:

01 Temporary lane separators may be used to channelize road users, to divide opposing vehicular traffic

lanes, to divide lanes when two or more lanes are open in the same direction, and to provide continuous

pedestrian channelization.

Standard:

02 Temporary lane separators shall be crashworthy. Temporary lane separators shall have a maximum

height of 4 inches and a maximum width of 1 foot, and shall have sloping sides in order to facilitate

crossover by emergency vehicles.

Option:

03 Temporary lane separators may be supplemented with any of the approved channelizing devices contained in

this Chapter, such as tubular markers, vertical panels, and opposing traffic lane dividers.

Standard:

If appropriate channelizing devices are used to supplement a temporary lane separator, the
channelizing devices shall be retroreflectorized to provide nighttime visibility. If ch izing devices are
not used, the temporary lane separator shall contain retroreflectorization to enhance its visibility.
Guidance:

04

o5 Atemporary lane separator should be stabilized by affixing it to the pavement in a manner suitable to its
design, while allowing the unit to be shifted from place to place within the TTC zone in order to accommodate
changing conditions.

Standard:

06 At pedestrian crossing locations, temporary lane separators shall have a i

provide a pathway that is at least 60‘inches wide for crossing pedes(rial\s.L SR e e Sortrad
Section 6F.73 Other Channelizing Devices

Option:

o1 Channelizing devices other thal

n those descri in thi g - e
engineering study, escribed in this Chapter may be used in special situations based on an
Guidance:

0z Other channelizing devices should com, i i;
( zing. iply with the general size, Stri,
placement characteristics established for the devices deft‘ribed irlzlili‘;aé";x’:l;:::‘pe Pasternirshoreftection:and
Section 6F.74 Detectable Edging for Pedestrians
Support:

Individual channelizing devices, ta)
! ) Z 2 lape or rope used to con, individual device: other disconti ba
Fh C nect individi is int lous barriers
4r dw:]:ivnlgcs;(ﬂ::(l!“ptll:cr:cl:llglrjrim;l:‘lcnegs n:c not detectable by persons with Vis\llalcdvil:al;]ili:sran:i are incapable (:~
(ol d ble pa ! on temporary or realigned sidewalks ; g
P or other pCdCSll'iﬂﬂ fﬂcil i
ities.

0
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Guidance: s
02 When it is determined that a Jacility should be accessible to and detectable by pedz'sm;zlns w:llllflv.l:'llt:.l,ll oy
disabilities, a continuously detectable edging should be provided /hn.mgho‘ul the length of t ; f(ll‘lll \S o b

it can be followed by pedestrians using long canes for guidance. This c'd.gmg slmu_ld protri es at 70 iz sm
above the surface of the sidewalk or pathway, with the bottom of the edging a maximum of 2.1 llll,‘[lf.f l[ e
surface. This edging should be continuous throughout the length of the /arrl{fy except for 8aps adt locati £
pedestrians or vehicles will be turning or crossing. This edging should consist of a prefabricated or. Jforme

Ik or walkway. This

in-place curbing or other continuous device that is placed along the e(lgc of the Jl‘dewa r g2 osdiol
edging should be firmly attached to the ground or to other devices. Adjacent sections of this edging shou: l:j
interconnected such that the edging is not displaced by pedestrian or vehicular traffic or work operations, an
such that it does not constitute a hazard to pedestrians, workers, or other road users.
Support:
02 Examples of detectable edging for pedestrians include:
A. Prefabricated lightweight sections of plastic, metal, or other suitable materials that are interconnected and
fixed in place to form a continuous edge. ¥
B. Prefabricated lightweight sections of plastic, metal, or other suitable materials that are interconnected,
fixed in place, and placed at ground level to provide a continuous connection between channelizing devices
located at intervals along the edge of the sidewalk or walkway.
C. Sections of lumber interconnected and fixed in place to form a continuous edge.
D. Formed-in-place asphalt or concrete curb.
E. Prefabricated concrete curb sections that are interconnected and fixed in place to forma continuous edge.
E. Continuous temporary traffic barrier or longitudinal channelizing barricades placed along the edge of the
sidewalk or walkway that provides a pedestrian edging at ground level.
G. Chain link or other fencing equipped with a continuous bottom rail.
Guidance:
0 Detectable pedestrian edging should be orange, white, or yellow and should match the color of the adjacent
channelizing devices or traffic control devices, if any are present.

Section 6F.75 Temporary Raised Islands
Standard:

o Temporary raised islands shall be used only in combination with pavement striping and other
suitable channelizing devices.

Option:

02 A temporary raised island may be used to separate vehicular traffic flows in two-lane, two-way operations on
roadways having a vehicular traffic volume range of 4,000 to 15,000 average daily traffic (ADT) and on freeways
having a vehicular traffic volume range of 22,000 ADT to 60,000 ADT.

03 Temporary raised islands also may be used in other than two-lane, two-way operations where
separation of vehicular traffic from the TTC zone is not required. i e
Guidance:

o4 Temporary raised islands should have the basic dimensions of 4 inches high by at least 12 i Vi
have rounded or chamfered corners. y Igh by atleastiBinches MgeEng

[ The temporary raised islands should not be designed in such a manner that they CAUS i

sed i hould i 3 'y would cause a moto
lose control of the vehicle if the vehicle inadvertently strikes the temporary raised island. If struck, piece:li)ljw

the island should not be dislodged to the extent that they could pen o 0i
: S ; ) enetrate the occupant compartm involv
e hiten: P D partment or involve

Standard:
08 At pedestrian crossing locations, temporary raised islands shall have an il

provide at least a 60-inch wide pathway for the crossing pedestrian. apening or be s
Section 6F.76 Opposing Traffic Lane Divider and Sign (W6-4)

Support:

0 Opposing traffic lane dividers are delineation devices used as center lane dividers to separat i
: & e Opposi
vehicular traffic on a two-lane, two-way operation. Pal ing

Standard:
0  Opposing traffic lane dividers shall not be placed across pedestrian crossings.
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0 The Opposing Traffic Lane Divider (W6-4) sign (see Figure 6F-4) shall be an uprig!ﬂ, relmreﬂeclirc
orange-colored sign placed on a flexible support and sized at least 12 inches wide by 18 inches high.

Section 6F.77 Pavement Markings
Support:

o1 Pavement markings are installed or existing markings are maintained or in TTC zones to provide
road users with a clearly defined path for travel through the TTC zone in day, night, and twilight periods under
both wet and dry pavement conditions.

Guidance:

[ The work should be planned and staged to provide for the placement and removal of the pavement markings
in a way that minimizes the disruption to traffic flow approaching and through the TTC zone during the
placement and removal process.

Standard:

03 Existing pavement markings shall be maintained in all long-term stationary (see Section 6G.02) TTC
zones in accordance with Chapters 3A and 3B, except as otherwise provided for temporary pavement
markings in Section 6F.78. Pavement markings shall match the alignment of the markings in place at both
ends of the TTC zone. Pavement markings shall be placed along the entire length of any paved detour or
temporary roadway prior to the detour or roadway being opened to road users.

o4+ For long-term stationary operations, pavement markings in the temporary traveled way that are no
longer applicable shall be removed or obliterated as soon as practical. Pavement marking obliteration
shall remove the non-applicable pavement marking material, and the obliteration method shall minimize
pavement scarring. Painting over existing pavement markings with black paint or spraying with asphalt
shall not be accepted as a substitute for removal or obliteration.

Option:

05 Removable, non-reflective, preformed tape that is approximately the same color as the pavement surface may

be used where markings need to be covered temporarily.

Section 6F.78 Temporary Markings
Support:

01 Temporary markings are those pavement markings or devices that are placed within TTC zones to provide
road users with a clearly defined path of travel through the TTC zone when the permanent markings are
either removed or obliterated during the work activities. Temporary markings are typically needed during the
reconstruction of a road while it is open to traffic, such as overlays or surface treatments or where lanes are
temporarily shifted on pavement that is to remain in place.

- Guidance:

02 Unless justified based on engineering judj , temporary kings should not remain in place

Jfor more than 14 days after the application of the pavement surface treatment or the construction of the final
pavement surface on new roadways or over existing pavements.

03 The temporary u:

longitudinal markin,
S5 crosswalks, words, symbols, or arrows) should
Standard:

04 Warning signs, channelizing devices, and delineation shall be used to indi i
: ha d s to ind usel
in lhl C zones where it is not possible to provide a clear path by pavemenlﬁafli’i:!gr:qmmd e b
05 Except as otherwise provided in this Section, all tem, { Ry Nno-|
. < s porary pavement mark passi nes
::::llll C({m'phl{ sv;:lnhc the lrtt:]uu‘le'rlnents of (_hupters‘JA and 3B, Ayll temporary bll;);(:ﬁi::: paveme‘n"tgr::rk'
use cycle len; ings S| i -
S e y 8th as permanent markings and shall have line segments that are at least e

Guidance:

se of edge lines, channelizing lines, lane-reduction transitions, gore markings, and other
, and the various non-longitudinal markings (such as stop lines, railroad crossings,

be in accordance with the State’s or highway agency’s policy.

9 All pavement markings and devices sed to delineate re r
¢s and devices used to de 5 ¢ re
e e tneate road user paths should be ev

Option;

o7 Half-cycle lengths with a minimum of 2-
(see Section 3A.06) for broken line centes

iewed during daytime and

foot stripes may be u:
2-foo e sed on roadways with s
rlines in Ppassing zones and for lane lincys IR SR

Sect, 676 10 67
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ituati 5 - d, no-passing zones may be
For temporary situations of 14 days or less, for a two- Or three-lane roa W143)
& idenliﬁ:dehyp?lsir:; D|O NOT PASS (Ryﬂi-l). PASS WITH CARE (R4'2).k§"qu(;i|}:‘QSggSOZ’19§AES(S,

signs (see Sections 2B.28, 2B.29, and 2C.45) rathe t markings. S Arkiligaon s
PASS WITH CARE, and NO PASSING ZONE signs may be use e il
with low volumes for longer periods in accordance with the State’s ot highway agency's po Y-
Guidance:

o Ifused, the DO NOT PASS, PASS WITH CARE, and NO PASSING ZONE signs should be placed in

accordance with Sections 2B.28, 2B.29, and 2C.45.
1w Ifused, the NO CENTER LINE sign should be placed in acco

rdance with Section 6F.A47.

Section 6F.79
Option:

ol flective or internally ill
markers suppl d i
other types in TTC zones.
Standard:

o  If used, the color and pattern of the raised pavement markers shall simulate the color and pattern of
the markings for which they substitute.

o If temporary raised pavement markers are used to substitute for broken line segmgnlg, a group of at
Jeast three retroreflective markers shall be equally spaced at no greater than N/8 (see Section 3B.14).

The value of N for a broken or dotted line shall equal the length of one line segment plus one gap.

o4 If temporary raised pavement markers are used to substitute for solid lines, the markers shall be
equally spaced at no greater than N/4, with retroreflective or internally illuminated units at a spacing no
greater than N/2. The value of N referenced for solid lines shall equal the N for the broken or dotted lines
that might be adjacent to or might extend the solid lines (see Section 3B.11).

Option:

05 Temporary raised pavement markers may be used to substitute for broken line segments by using at least two
retroreflective markers placed at each end of a segment of 2 to 5 feet in length, using the same cycle length as
permanent markings.

Guidance:

o6 Temporary raised pavement markers used on 2- to 5-foot segments to substitute for broken line segments
should not be in place for more than 14 days unless justified by engineering judgment.

ot Raised pavement markers should be considered for use along surfaced detours or temporary roadways, and
other changed or new travel-lane alignments.

Option:

d raised p t markers, or non-retroreflective raised pavement
or internally illuminated markers, may be substituted for markings of

or jnlernally illuminated raised pay markers, or non-retroreflective raised pavement
markers sup ¢ Y X tive o internally ill d markers, may also be used in TTC zones to
supplement markings as prescribed in Chapters 3A and 3B.

Section 6F.80 Delineators
Standard:
o1 When used, deli s shall bine with or other TTC devices. They shall be m
" p S. { ounted
on crashworthy supports so that the reflecting unit is approximately 4 feet above the ne)ar roadway edgee.
‘The standard color for delineators used along both sides of two-way streets and highways and the right-

hand side of one-way roadways shall be white. Delineators used along the left-hand side of one-wa
roadways shall be yellow. Y

Guidance:

02 Spacing along roadway curves should be as set forth in Section 3F.04 and should b v
delineators are constantly visible to the driver. uld be such that several
Option:

s Delineators may be used in TTC zones to indicate the alignment of the roadway and t i i
vehicle path through the TTC zone. Y o cuitine the required

Sect. 6F.78 to 6F.80
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Section 6F.81 Lighting Devices
Guidance:
o Lighting devices should be provided in TTC zones based on engineering judgment.
92 When used to supplement channelization, the maximum spacing for warning lights should be identical to the
channelizing device spacing requirements.
Option:
03 Lighting devices may be used to supplement retroreflectorized signs, barriers, and channelizing devices.
04 During normal daytime maintenance operations, the functions of flashing warning beacons may be provided
by high-intensity rotating, flashing, oscillating, or strobe lights on a maintenance vehicle.
Standard:
05 Although vehicle hazard warning lights are permitted to be used to supplement high-imensity_rotating,
flashing, oscillating, or strobe lights, they shall not be used instead of high-i ity rotating, fi
oscillating, or strobe lights.

Section 6F.82 Floodlights
Support:

o Utility, maintenance, or construction activities on highways are frequently conducted during nighttime periods
when vehicular traffic volumes are lower. Large construction projects are sometimes operated on a double-shift
basis requiring night work (see Section 6G.19).

Guidance:

02 When nighttime work is being performed, floodlights should be used to illuminate the work area, equipment

crossings, and other areas.
Standard:
03 Except in emergency situations, flagger stations shall be illuminated at night.

04 Floodlighting shall not produce a disabling glare condition for approaching road users, flaggers,
or workers,

Guidance:

05 The adequacy of the floodlight placement and elimination of potential glare should be determined by driving
through and observing the floodlighted area from each direction on all approaching roadways after the initial
fioodlight setup, at night, and periodically.

Support:

%  Desired illumination levels vary depending upon the nature of the task involved. An average horizontal
luminance of 5 foot candles can be adequate for general activities. Tasks requiring high levels of precision and
extreme care can require an average horizontal luminance of 20 foot candles.

Section 6F.83 Warning Lights

Support:

| mendgsycze]'i:h{sy_pe B, Type C, and Type D 360-degree warning lights are portable, powered, yellow, lens-directed,

Standard:
2 Warning lights shall be in accordance with the current ITE
Steady-Burn Warning Lights” (see Section 1A.11).
o When warning lights are used, they shall be
if hit by an errant vehicle, they will not be likely to pene
Guidance:

“Purchase Specification for Flashing and

d on signs or ch
trate the windshield.

lizing devices in a manner that,

04 The maximum Spacing for warning lights should be identical to the channeliz,
2

requirements. giaki i
Support;
: : . AT ST
0 "Irhe hgh‘n:’fﬁgm and Eor(:lbn_luy‘of warning lights are advantages that make these devices useful
plements T Clorization on signs a 12 izi i ing li 5
g et 1gns and channelizing devices, The flashing lights are effective in
Option;
% Warning lights may be used in either steady-burn or flashing mode
Sect, 6F8) 10 6F8)
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Standard: 2
A : e ibed i raphs 8 and 9, flashing
o Except for the sequential flashing warning lights that are descl:;b:?ﬁ; l::";:‘e‘n(ipl'y the desired vehicle path.

warning lights shall not be used for delineation, as a series of flash

Option:
ot A series of sequential flashing wart
taper in order to increase driver detecti

Standard:
0s  If aseries of sequential flashing wa
from the upstream end of the merging "
identify the desired vehicle path. Each flashing warning
1ot less than 55 or more than 75 times per minute. 0
1 Type A Low-Intensity Flashing warning lights, Type C Steady-Burn warning lights, n[ld_ Type D
360-degree Steady-Burn warning lights shall be maintained so as to be capable of being visible on a clear
night from a distance of 3,000 feet. Type B High-Intensity Flashing warning lights shall be mamu_nned
50 as to be capable of being visible on a sunny day when viewed without the sun directly on or behind the
device from a distance of 1,000 feet.
41 Warning lights shall have a minimum mounting height of 30 inches to the bottom of the lens.
Support:
12 Type A Low-Intensity Flashing warning lights are used to warn road users during nigh
are approaching or p ding in a p ially hazardous area.
Option:
1 Type A warning lights may be mounted on channelizing devices.

ning lights may be placed on channelizing devices that form a merging
on and recognition of the merging taper.

the successive flashing of the lights shall occur
m end of the merging taper in order to

rning lights is used,
hed at a rate of

taper to the downstreal
light in the sequence shall be flas|

ttime hours that they

Support:
1 Type B High-Intensity Flashing warning lights are used to warn road users during both daylight and nighttime
hi R A
Y

hours that they are approac! ap
Option:
15 Type B warning lights are designed to operate
signs or on independent supports.
Type C Steady-Burn warning lights and Type D 360-degree Steady-Burn warnin;
nighttime hours to delineate the edge of the traveled way.
Guidance:
_leen used to delineate a curve, Type C and Type D 360-degree warning lights should only be used on
devices on the outside of the curve, and not on the inside of the curve

Section 6F.84 Temporary Traffic Control Signals
1
Standard: ! ‘
o Temporary traffic control signals (see Section 4D.32) used to control road user movements through
TTC zones and in other TTC situations shall comply with the applicable provisions of Part 4. g
Support:

02 Temporary traffic mm.rol signals are typically used in TTC zones such as temporary haul road crossings:
temporary one-way operations along a one-lane, two-way highway; temporary one-way bpcrauons on brid;e;
reversible lanes, and intersections. =
Standard:

A temporary traffic control signal that is used to control traffic through a one-lane, twi i

: s = w

of roadway shall comply with the provisions of Section 4H.02. : A e
Guidance:
o4 Where pede:lrliunAlm[ﬁc is flelz;yre(l to a temporary traffic control signal, engineering judgment should
be used to determine if, pedestrian signals or accessible pedestrian signals (see Section 4E.09) are needed for
crossing along an alternate route. ¢

When temporary traffic control signals are used, conflict monitors typical of tradition i

) g ) al b

operations should be used. 5 / < rafficicontrol signal
Option:
06  Temporary traffic control signals may be portable or temporarily mounted on fixed supports.

area.

24 hours per day and may be mounted on advance warning

16 g lights may be used during

17

03

05
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Guidance:

o1 Temporary traffic control signals should only be used in situations where temporary Il:ﬂ_j]ll' f(:_'_lé’:: ;}ﬁ:xﬁ; -
are preferable to other means of traffic control, such as changing the work staging or th;r zone xv;_" iy
one-way vehicular traffic movements, using flaggers to control one-way or crossing movements, u: 2
YIELD signs, and using warning devices alone.

Support: : ) o,

98 Factors related to the design and application of temporary traffic control signals include the following:

A. Safety and road user needs;

B. Work staging and operations; L

i Theﬂ;casiiili%y of us?cng other TTC strategies (for example, flaggers, providing space for two lanes, or
detouring road users, including bicyclists and pedestrians);

Sight distance restrictions; oy » X |

Human factors considerations (for example, lack of driver familiarity with temporary traffic control signals);

Road-user volumes including roadway and intersection capacity;

Affected side streets and driveways;

Vehicle speeds;

The placement of other TTC devices;

Parking;

Turning restrictions;

Pedestrians;

The nature of adjacent land uses (such as residential or commercial);

Legal authority;

Signal phasing and timing requirements;

Full-time or part-time operation;

Actuated, fixed-time, or manual operation;

Power failures or other emergencies;

Inspection and maintenance need:

Need for detailed placement, timing, and operation records; and

Operation by contractors or by others.

09 Although temporary traffic control signals can be mounted on trailers or Ij
supports offer superior resistance to displacement or damage by
Guidance:

10 Other TTC devices should be used to supplement temporary traffic control signals, including warning and
regulatory signs, pavement markings, and channelizing devices.
" Temporary

SHuRoNO ZIE A= ZQIED

ightweight portable supports, fixed
severe weather, vehicle impact, and vandalism.

traffic control signals not in use should be covered or removed.

12 Ifatemporary traffic control signal is located within 1/2 mile of an adjacent traffic control signal,
consideration should be given 1o interconnected operation.

Standard:

13 Temporary traffic control signals
the temporary traffic control signal is
unless a uniformed offi
the crossing,

Section 6F.85 Temporary Traffic Barriers

Support:

o1 Temporary traffic barriers, including shiftin,

prevent penetration by vehicles
and pedestrians,

The four primary functions of tem|

- To keep vehicular traffic from

To separate workers, bicyclists

shall not be located withi
provided with preempti
icer or flagger is provided at the crossi

in 200 feet of a grade crossing unless
on in accordance with Section 4D.27, or
ng to prevent vehicles from stopping within

g portable or movable barriers,

Wwhile minimizing injuries to vehicle occupants,

are devices designed to help
and to protect Wworkers, bicyclists,
(]

Porary traffic barriers are:

X areas, such as excavations or

! material storage sites:
r vehicle traffic; - s

TNnwx>
5
&
B
g
&
°
-]
3
2
]

0 Separate vehicular traffic, bicyclists, d i i
Al i) 37 and pedestrians from the Work area such as false work for bridges

Temporary traffic barriers m;
ay be used to Separate two. i
-way vehic
Sect. 6F84 10 6F.85 y ular !mfﬁCA

December 2009




113
2009 Edition LS

Guidance:

o4 Because the protective requirements eed for temporary
traffic barriers, their use should be based on an engine
Standard:

o5 Temporary traffi

of a TTC situation have priority in determining the n
ering study.

d delineation, pavement markings, or

ndar a ]
hannelize vehicular

ility if they are used to ¢
ent marking color.
shall be crashworthy. In order to

¢ barriers shall be supplemented with sta
channelizing devices for improved daytime and nighttime visibi
traffic. The delineation color shall match the applicable pavem

05 Temporary traffic barriers, including their end treatments, 5 | .
mitigate the effect of striking the upstream end of a temporary traffic barrier, the end shall be mstf:lled in
accordance with AASHTO’s “Roadside Design Guide” (see Section 1A.11) by flaring until the end is outside

the acceptable clear zone or by providing crashworthy end treatments.

Option:
o7 Warning lights or steady-burn lamps may be mounted on temporary traffic barrier installations.
Support:
r vehicle that travels along the

Movable barriers are capable of being repositioned laterally using a transfe s 9.
barrier. Movable barriers enable short-term closures to be installed and removed on long-term projects. Providing

a barrier-protected work space for short-term closures and providing unbalanced flow to a_ccommoda(e changes in
the direction of peak-period traffic flows are two of the advantages of using movable barriers.

0e  Figure 6H-45 shows a temporary reversible lane using movable barriers. The notable feature of the movable
barrier is that in both Phase A and Phase B, the lanes used by opposing traffic are separated by a barrier.

Figure 6H-34 shows an exterior lane closure using a temporary traffic barrier. Notes 7 though 9 address the
option of using a movable barrier. By using a movable barrier, the barrier can be positioned to close the lane
during the off-peak periods and can be relocated to open the lane during peak periods to accommodate peak
traffic flows. With one pass of the transfer vehicle, the barrier can be moved out of the lane and onto the shoulder.
Furthermore, if so desired, with a second pass of the transfer vehicle, the barrier could be moved to the roadside

beyond the shoulder.
More specific information on the use of temporary traffic barriers is contained in Chapters 8 and 9 of

AASHTO's “Roadside Design Guide” (see Section 1A.11).

Section 6F.86 Crash Cushions
Support:

o1 Crash cushions are systems that mitigate the effects of errant vehicles that strike obstacles, either by smoothly
decelerating the vehicle to a stop when hit head-on, or by redirecting the errant vehicle. The two types of crash
_cushlons that are used in TTC zones are stationary crash cushions and truck-mounted attenuators. Crash cushions
in TTC zones help protect the drivers from the exposed ends of barriers, fixed objects, shadow vehicles, and othe
obstacles. Specific information on the use of crash cushions can be found in AASHTO’s “Roadside Design Guide™ H

(]

10

1"

(see Section 1A.11).
Standard:

Crash cushions shall be crashworthy. They shall also be designed for each application to stop or
red_lrect errant vehicles under prescribed conditions. Crash cushions shall be periodically inspected to
verify that they have not been hit or d: d. D: d crash cushions shall be promptly repaired or
replaced to maintain their crashworthiness.

Support:
Stationary crash cushions are used in the same manner as permanent highway installations to protect drivers
from the exposed ends of barriers, fixed objects, and other obstacles.

Standard:
i 'y crash ions shall be designed for the specific application intended.

05 Truck-mounted attenuators shall be energy-absorbing devices attached to the rear of shadow trailers
or trucks. If used, the shadow vehicle with the attenuator shall be located in advance of the work area,
workers, or equipment to reduce the severity of rear-end crashes from errant vehicles.

Support:

06 Trucks or trailers are often used as shadow vehicles to protect workers or work equipment from errant
vehicles. These shadow vehicles are normally equipped with flashing arrows, changeable message signs, and/
or high-intensity rotating, flashing, oscillating, or strobe lights located properly in advance of the workers and/or
equipment that they are protecting. However, these shadow vehicles might themselves cause injuries to occupants
of the errant vehicles if they are not equipped with truck-mounted attenuators.

02

03

04
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Guidance:

o7 The shadow truck should be positioned a sufficient distance in advance of the workers or equipment being
protected so that there will be sufficient distance, but not so much so that errant vehicles will travel around the
shadow truck and strike the protected workers andlor equipment.

Support:

03 Chapter 9 of AASHTO's “Roadside Design Guide” (see Section 1A.11) contains additional information

regarding the use of shadow vehicles.
Guidance:

[] If used, the truck-mounted attenuator should be used in accordance with the manufacturer’s specifications.

Section 6F.87 Rumble Strips
Support:

01 Transverse rumble strips consist of intermittent, narrow, transverse areas of rough-text.ured or slightly ra}s:ed
or depressed road surface that extend across the travel lanes to alert drivers to unusual vehicular lmfﬁc_: cor!dmonsA
Through noise and vibration they attract the driver’s attention to such features as unexpected changes in alignment
and to conditions requiring a stop.

02 Longitudinal rumble strips consist of a series of rough-textured or slightly raised or depressed road surfaces
located along the shoulder to alert road users that they are leaving the travel lanes.

Standard:

03 Ifitis desirable to use a color other than the color of the pavement for a longitudinal rumble strip,
the color of the rumble strip shall be the same color as the longitudinal line the rumble strip supplements.
o« If the color of a transverse rumble strip used within a travel lane is not the color of the pavement,
the color of the rumble strip shall be white, black, or orange.
Option:
05 Intervals between transverse rumble strips may be reduced as the distance to the approached conditions is
diminished in order to convey an impression that a closure speed is too fast and/or that an action is imminent.
A sign warning drivers of the onset of rumble strips may be placed in advance of any transverse rumble
strip installation.
Guidance:

% Transverse rumble strips should be placed transverse to vehicular traffic movement. They should not
adversely affect overall pavement skid resistance under wet or dry conditions.

In urban areas, even though a closer spacing might be warranted, transverse rumble strips should be
designed in a manner that does not promote unnecessary braking or erratic steering maneuvers by road users.
9% Transverse rumble strips should not be placed on sharp horizontal or vertical curves.

Rumble strips should not be placed through pedestrian crossings or on bicycle routes.
Transverse rumble strips should not be placed on roadwa ys used by bicyclists unl,

s r y bicy ess a minimum clear path
of 4 feet is provided at each edge of the roadway or on each paved shoulder as descri

bed in AASHTO's “Guide r
the Development of Bicycle Facilities” (see Section IA.11 ). e
11 Longitudinal rumble strips should not be placed on the should.

udi ler of a roadway that is used by bicyclists
unless a minimum clear path of 4 feet is also provided on the shoulder. ' §

Section 6F.88 Screens
Support:

o1 Screens are used to block the road users’ view of. activities that can be
safety and motor vehicle traffic flow wi

y here volumes approach the roadwa
gawking and reduce headlight glare from oncoming motor vehicle lrafﬁc.y
Guidance:

0 creens s i
. Screens should not be mofmled where they could adversely restrict roa,

ly affect the bly safe operation of vehicles. d user visibility and sight distance and

o7

distmg\ing. Screens might improve
capacity because they discourage

Option:
o Screens may be mounted on the 1
Guidance:

% Design of screens should be i I
e {A.IIL Should be in accordance with Chapter 9 of AASHTO

op of temporary traffic barriers that Separate two-way motor vehicle traffic.

’s “Roadside Design Guide"
Sect, 6F86 10 6188
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CHAPTER 6G. TYPE OF TEM
Section 6G.01 Typical Applications

Support: J et
ot Each TTC zone is different. Many variables, such as location of work, highway type, geometrics, vertical an
horizontal ali intersections, i s, road user volumes, road vehicle mix (buses, trucks, and cars),
and road useruspeeds affect the needs of each zone. The goal of TTC in work zones is safety
disruption to road users. The key factor in promoting TTC zone safety is proper judgment. !
02 Typical applications (TAs) of TTC zones are organized according to duration, location, type of work, and y
highway type, Table 6H-1 is an index of these typical applications. These lypl_cal avpphcauons include the use o
various TTC methods, but do not include a layout for every conceivable work situation.
Well-designed TTC plans for planned special events will likely be developed from a combination of treatments

from several of the typical applications.

Guidance:
For any planned special event that will have an impact on the traffic on any street or highway, a _T{ C plan
should be developed in conjunction with and be approved by the agency or agencies that have Jjurisdiction over

the affected roadways.
Typical applications should be altered, when necessary, to fit the conditions of a particular TTC zone.

PORARY TRAFFIC CONTROL ZONE ACTIVITIES

with minimum

03

04

05
Option:

0  Other devices may be added to supplement t
may be deleted. The sign spacings and taper leng!
driver response.

Support:
7 Decisions regarding the selection

lications, while others

he devices shown in the typical app
ace for

ths may be increased to provide additional time or sp:

of the most appropriate typical application to use as a guide for a specific
TTC zone require an understanding of each situation. Although there are many ways of categorizing TTC zone
applications, the four factors mentioned earlier (work duration, work location, work type, and highway type) are
used to characterize the typical applications illustrated in Chapter 6H.

Section 6G.02 Work Duration

Support:
ol Work duration is a major factor in d
The duration of a TTC zone is defined relative to the length of time

Standard:
The five categories of work duration and their time at a location shall be:
Long-term stationary is work that occupies a location more than 3 days.
Intermediate-term stationary is work that occupies a location more than one daylight period up to

A.

B.
3 days, or nighttime work lasting more than 1 hour.

C. Short-term i y is daytime work that ies a location for more than 1 hour within a single

D.

letermining the number and types of devices used in TTC zones.
a work operation occupies a spot location.

02

daylight period.
Short duration is work that occupies a location up to 1 hour.
E. Mobile is work that moves intermittently or continuously.
Support:
03 At long-term stationary TTC zones, there is ample time to install and realize benefits from the full range
of TTC procedures and devices that are available for use. Generally, larger channelizing devices, temporary

roadways, and temporary traffic barriers are used.
Standard:

54 Since long-term operations extel
used in long-term stationary TTC zones.

Guidance:

nd into nighttime, retroreflective and/or illuminated devices shall be

in long-term y TTC zones should be removed and replaced with

: 4
priate ma

os Inar
temporary markings.
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Support:
% Inintermediate-term stationary TTC zones, it might not be feasible or practical to use procedures or devices
that would be desirable for long-term stationary TTC zones, such as altered pavement markings, temporary traffic
e 4

barriers, and temporary ys. The d time to place and remove these devices in some cases could
significantly lengthen the project, thus increasing exposure time.
Standard:

o Since intermediate-term operations extend into nighttime, retroreflective and/or illuminated devices
shall be used in intermediate-term stationary TTC zones.

Support:
o8 Most mai and utility operations are short-term stationary work.
08 As compared to stati y i mobile and short-duration operations are activities that might involve

different treatments. Devices ha;ing greater mobility might be necessary such as signs mounted on trucks.
Devices that are larger, more imposing, or more visible can be used effectively and economically. The mobility of
the TTC zone is important.

Guidance:

10 Safety in short-duration or mobile operations should not be compromised by using fewer devices simply
because the operation will frequently change its location.
Option:

" Appropriately colored or marked vehicles with high-intensity rotating, flashing, oscillating, or strobe lights
may be used in place of signs and channelizing devices for short-duration or mobile operations. These vehicles
may be augmented with signs or arrow boards.

Support:

12 During short-duration work, it often takes longer to set up and remove the TTC zone than to perform the work.
Workers face hazards in setting up and taking down the TTC zone. Also, since the work time is short, delays
affecting road users are signi ly i d when additional devices are installed and removed.

Option:

13 Considering these factors, simplified control procedures may be warranted for short-duration work.

A reduction in the number of devices may be offset by the use of other more dominant devices such as
high-intensity rotating, flashing, oscillating, or strobe lights on work vehicles.
Support:

14 Mobile operations often involve frequent short stops for activities such as litter cleanup, pothole patching, or
utility operations, and are similar to short-duration operations.
Guidance:

15 Warning signs and high-intensity rotating, flashing, oscillating, or strobe lights should be used on the vehicles
that are participating in the mobile work.

Option:
16 Flags and/or ch izing devices may additi
mobile work area.

y be used and moved periodically to keep them near the

17 Flaggers may be used for mobile operations that often involve frequent short stops.

Support:

18 Mobile operations also include work activities where worl
stopping, usually at slow speeds. The advance warning area
Guidance:

kers andicquipmem move along the road without
moves with the work area.

19 When mobile operations are being performed, a shadow vehi; i i
1 8 3 v vehicle equipped with i
Jllmul_d jo/{aw the work vehicle, especially when vehicular traffic xpeet;]s a‘:'pvolunlles‘:l':ea;ur'o: b&t;{d o S
»anz;ng signs should be placed along the roadway and moved periodically as work progrge.r.\:e.\‘ <0t feasible,
2 Inder high-volume conditions, consi i i i o
Ak , consideration should be 8iven to scheduling mobile operations work during
2 Ifthere are mobile operations on a high.

Shaili b -speed travel lane of a multi-lane divided highway,

arrow boards
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Standard: e . .
5 Mobile operations shall have appropriate devices on the equipment (that is, hlg;:':,‘::isc':eyw“i’::""g'
flashing, oscillating, or strobe lights, signs, or special lighting), or shall use a sepa
appropriate warning devices.
Option:
21 For mobile operations that move
periodically retrieved and repositione:

Section 6G.03 Location of Work

Support:
ol pp(?hapler 6D and Sections 6F.74 and 6G.05 contain afidilional information regarding the ste
pedestrian or bicycle facilities are affected by the worksite.
0 The choice of TTC needed for a TTC zone depends upon where the work is located. As a general ru!e. the
closer the work is to road users (including bicyclists and pedestrians), the greater the number of TTC devices that
lishing TTC zones in the following locations:

are needed. Procedures are described later in this Chapter for establ

A. Outside the shoulder,
B. On the shoulder with no encroachment,
C. On the shoulder with minor encroachment,
D. Within the median, and
E. Within the traveled way.
Standard:
ot When the work space is within the traveled way, except for short-duration and mobile operations,
advance warning shall provide a general message that work is taking place and shall supply information
about highway conditions. TTC devices shall indicate how vehicular traffic can move through
the TTC zone.

Section 6G.04 Modifications To Fulfill Special Needs

Support:

o1 The typical applications in Chapter 6H illustrate commonly encountered situations in which TTC devices
are employed.
Option:

02 Other devices may be added to supplement the devices provided in the typical applications, and device spacing
may be adjusted to provide additional reaction time. When conditions are less complex than those depicted in the
typical applications, fewer devices may be needed.

Guidance:

03 When cln.nditions are more complex, typical applications should be modified by giving particular attention
to the provisions set forth in Chapter 6B and by incorporating appropriate devices and practices from the
Jollowing list:

A. Additional devices:
Signs
Arrow boards
More clmnneli_zing devices at closer spacing (see Section 6F.74 for information regarding
detectable edging for pedestrians)
Temporary raised pavement markers
High-level warning devices
Portable changeable message signs
Temporary traffic control signals (includin; i i 3 i i

) g pedestrian signals and accessible i

Temporary traffic barriers < pedestrion slgnaty
Crash cushions

. Screens

11. Rumble strips

12. More delineation

at speeds of less than 3 mph, mobile signs or stationary signing that is

d in the advance warning area may be used.

ps to follow when

SO RIS U 1S
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B. Upgrading of devices:

A full compl of standard y it markings
Brighter andlor wider pavement markings
Larger andlor brighter signs
Channelizing devices with greater conspicuity
. Temporary traffic barriers in place of channelizing devices
C. Improved geometrics at detours or crossovers
D. Increased distances:

1. Longer advance warning area

2. Longer tapers
E. Lighting:

O S B

Temporary roadway lighting

Steady-burn lights used with channelizing devices
Flashing lights for isolated hazards

Illuminated signs

Floodlights

F. Pedestrian routes and temporary facilities
G. Bicycle diversions and temporary facilities

Section 6G.05 Work Affecting Pedestrian and Bicycle Facilities

Support:

] Itis not uncommon, particularly in urban areas, that road work and the associated TTC will affect existing
pedestrian or bicycle facilities. It is essential that the needs of all road users, including pedestrians with
disabilities, are considered in TTC zones.

02 In addition to specific provisions identified in Sections 6G.06 through 6G.14, there are a number of provisions
that might be applicable for all of the types of activities identified in this Chapter.
Guidance:

PRI

03 Where pedestrian or bicycle usage is high, the typical applications should be modified by giving particular
attention to the provisions set forth in Chapter 6D, this Chapter, Section 6F.74, and in other Sections of Part 6
related to accessibility and detectability provisions in TTC zones.

04 Pedestrians should be separated from the worksite by appropriate
detectability for pedestrians with disabilities.

95 Bicyclists and pedestrians should not be exposed 1o unprotected excavations, open utility access, overhanging
equipment, or other such conditions.

% Except for short duration and mobile operations, when a highway shoulder is occupied, a SHOULDER
WORK (W21-5) sign should be placed in advance of the activity area. When work is performed on a paved
| shoulder 8 feet or more in width, channelizing devices should be placed on a taper having a length that conforms
1o the requirements of a shoulder taper. Signs should be placed such that they do not narrow any existing
pedestrian passages to less than 48 inches.
97 Pedestrian detours should be avoided since pedestrians rarely observe them and the cost of providing
accessibility and detectability might outweigh the cost of maintaining a continuous route. Whenever possible,
should be done in a manner that does not create a need to .

work
detour pedestrians from €xisting routes or crossings.
Standard:

devices that maintain the accessibility and

nate pedestrian routes shall be provided.

lisrupted, closed, or relocated in a TTC zone. the tempora:
le accessibility features consistent with the fe; o

tures present in
Section 6G.06 Work Qutside of the Shoulder

Support:

When work is being performed off the roadway (be:
10 TTC might be needed, TTC generally is not needed
the edge of the traveled way. However, TTC
parked on the shoulder, vehicles acc:
roadway to perform the work operatj

o1
yond the shoulders, but within the right-of- i

0 | where work is confined to an area l§ fe:{;a!{\)(l):u}e el

. s appropriate where distracting situations exist, such as veh'dmm
essing the worksite via the highway, and equipment traveling on or Rk
ions (for example, mowing). For work beyond the shoulder. see F'|gcur:.:§]|>‘{gllhe
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Guidance:

0 Where the situations described in Paragraph | exist, a single warning sign, such as ROAD W()RK Ai'IEAD
(W20-1), should be used. If the equipment travels on the roadway, the equipment should be equipped with
appropriate flags, high-intensity rotating, flashing, oscillating, or strobe lights, and/or a SLOW MOVING
VEHICLE (W21-4) sign.

Option: .
0 If work vehicles are on the shoulder, a SHOULDER WORK (W2I-5) sign may be used. For mowing
operations, the sign MOWING AHEAD (W21-8) may be used. g

0¢  Where the activity is spread out over a distance of more than 2 miles, the SHOULDER WORK (W21-5) sign
may be repeated every 1 mile.

05 A supplementary plaque with the message NEXT XX MILES (W7-3aP) may be used.
Guidance:

06 A general warning sign like ROAD MACHINERY AHEAD (W21-3) should be used if workers and equipment
must occasionally move onto the shoulder.

Section 6G.07 Work on the Shoulder with No Encroachment
Support:

o The provisions of this Section apply to short-term through long-term stationary operations.
Standard:

02 When paved shoulders having a width of 8 feet or more are closed, at least one advance warning sign
shall be used. In addition, channelizing devices shall be used to close the shoulder in advance to deli
the beginning of the work space and direct motor vehicle traffic to remain within the traveled way.
Guidance:

03 When paved shoulders having a width of 8 feet or more are closed on freeways and expressways, road
users should be warned about potential disabled vehicles that cannot get off the traveled way. An initial
general warning sign, such as ROAD WORK AHEAD (W20-1), should be used, followed by a RIGHT or
LEFT SHOULDER CLOSED (W2I-5a) sign. Where the downstream end of the shoulder closure extends beyond
the distance that can be perceived by road users, a supplementary plaque bearing the message NEXT XX FEET
(W16-4P) or MILES (W7-3aP) should be placed below the SHOULDER CLOSED (W21-5a) sign. On multi-lane,
divided highways, signs advising of shoulder work or the condition of the shoulder should be placed only on the
side of the affected shoulder.

04 When an improved shoulder is closed on a high-speed roadway, it should be treated as a closure of a portion
of the road system because road users expect 10 be able to use it in emergencies. Road users should be given
ample advance warning that shoulders are closed for use as refuge areas throughout a specified length of the
approaching TTC zone. The sign(s) should read SHOULDER CLOSED (W21-5a) with distances indicated.

The work space on the shoulder should be closed off by a taper or channelizing devices with a length of 1/3 L
using the formulas in Tables 6C-3 and 6C-4.

05 When the shoulder is not occupied but work has adversely affected its condition, the LOW SHOULDER
(W8-9) or SOFT SHOULDER (W8-4) sign should be used, as appropriate.

06 Where the condition extends over a distance in excess of I mile, the sign should be repeated at
I-mile intervals.

Option:

07 In addition, a supplementary plaque bearing the message NEXT XX MILES (W7-3aP) may be used.
Temporary traffic barriers may be needed to inhibit encroachment of errant vehicles into the work space and to
protect workers.

Standard:

08 ‘When used for shoulder work, arrow boards shall operate only in the caution mode.
Support:

09 A typical application for stationary work operations on shoulders is shown in Figure 6H-3. Short duration or
mobile work on shoulders is shown in Figure 6H-4. Work on freeway shoulders is shown in Figure 6H-5.
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Section 6G.08 Work on the Shoulder with Minor Encroachment
Support:
Chapter 6D and Sections 6F.74 and 6G.05 contain additional information regarding the steps to follow when
pedestrian or bicycle facilities are affected by the worksite.
Guidance:

01

% When work takes up part of a lane, vehicular traffic volumes, vehicle mix (buses, trucks, cars, and bicycles),

speed, and capacity should be analyzed to determine whether the affected lane should be closed. Unless the lane
encroachment permits a remaining lane width of 10 feet, the lane should be closed.

Truck off-tracking should be considered when determining whether the minimum lane width of 10 feet
is adequate.

Option:

03

04 A lane width of 9 feet may be used for short-term stationary work on low-volume, low-speed roadways when

vehicular traffic does not include longer and wider heavy commercial vehicles.
Support:

Figure 6H-6 illustrates a method for handling vehicular traffic where the stationary or short duration work
space encroaches slightly into the traveled way.

Section 6G.09 Work Within the Median
Support:

Chapter 6D and Sections 6F.74 and 6G.05 contain additional information regarding the steps to follow when
pedestrian or bicycle facilities are affected by the worksite.
Guidance:

05

o1

92 If work in the median of a divided highway is within 15 feet from the edge of the traveled way for eil_her
direction of travel, TTC should be used through the use of advance warning signs and channelizing devices.

Section 6G.10 Work Within the Traveled Way of a Two-Lane Highway
Support:

0 Chapter 6D and Sections 6F.74 and 6G.05 contain additional information regarding the steps to follow when
pedestrian or bicycle facilities are affected by the worksite.

02 Detour signs are used to direct road users onto another roadway. At diversions, road users are directed onto a
temporary roadway or alignment placed within or adjacent to the right-of-way. Typical applications for detouring
or diverting road users on two-lane highways are shown in Figures 6H-7, 6H-8, and 6H-9. Figure 6H-7 illustrates
the controls around an area where a section of roadway has been closed and a diversion has been constructed.

[ Channelizing devices and p: markings are used to indicate the ition to the temporary roadway.

Guidance:

o 00 Whenadetour is long, Detour (M4-8, M4-9) signs should be installed to remind and reassure road users
periodically that they are still successfully Jollowing the detour.

When an entire roadway is closed, as illustrated in Fi igure 6H-8, a detour should be provided and road
users should be warned in advance of the closure, which in this example is a closure 10 miles from the
intersection. If local road users are allowed to use the roadway up to the closure, the ROAD C| LOSED AHEAD,
LOCAL TRAFFIC ONLY (R11-3a) sign should be used. The portion of the road open to local road users shauld'
have adequate signing, marking, and delineation.

Detours should be signed so that road users will be able to trave

04

05

L erse the entire detour route and
original roadway as shown in Figure 6H-9. becklane
Support:

06 Techniques for controlling vehicular traffic under one-lane, two-
Option;

way conditions are described in Section 6C.10.

(24
08
09

Flaggers may be used as shown in Figure 6H-10.
STOP/YIELD sign control may be used on roads with low traffic volumes as s|
A temporary traffic control signal may be

hown in Figure 6H-11.
used as shown in Figure 6H-12.
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Section 6G.11 Work Within the Traveled Way of an Urban Street
Support:
e onal information regarding the steps to follow when

Chapter 6D and Sections 6F.74 and 6G.05 contain additi
pedestrian or bicycle facilities are affected by the worksite. :

In urban TTC zones, decisions are needed on how to control vehicular traffic, suc_h as how manyvlanc's are
required, whether any turns need to be prohibited at intersections, and how to maintain access to business,

industrial, and residential areas. . ’ ;
Pedestrian traffic needs separate attention. Chapter 6D contains information regarding pedestrian movements

n

02

0
near TTC zones.
Standard:

04+ If the TTC zone affects the of bicyclists, adeq; access to the roadway or shared-use paths

shall be provided (see Part 9). _ y
Where transit stops are affected or relocated because of work activity, both pedestrian and vehicular

access to the affected or relocated transit stops shall be provided.

05
Guidance:
If a designated bicycle route is closed because of the work being done, a signed alternate route should be

provided. Bicyclists should not be directed onto the path used by pedestrians.
Worksites within the intersection should be protected against inadvertent pedestrian incursion by providing

06

7
detectable channelizing devices.
Support:

Utility work takes place both within and outside the roadway to construct and maintain services such as power,
gas, light, water, or telecommunications. Operations often involve intersections, since that is where many of the
network junctions occur. The work force is usually small, only a few vehicles are involved, and the number and
types of TTC devices placed in the TTC zone is usually minimal.

Standard:

All TTC devices shall be retroreflective or illuminated if utility work is performed during

nighttime hours.

Guidance:
10 As discussed under short-duration projects, however, the reduced number of devices in utility work zones
should be offset by the use of high-visibility de such as high-intensity rotating, flashing, oscillating, or strobe

lights on work vehicles or high-level warnblg devices.

Support:

08

09

6H-6, 6H-10, 6H-15, 6H-18, 6H-21, 6H-22, 6H-23, 6H-26, and 6H-33 are examples of typical

1" Figures
ipplications for utility operati Other typical appli might apply as well.
Section 6G.12 Work Within the Traveled Way of a Multi-Lane, Non-Access Controlled Highway

Support:

Chapter 6D and Sections 6F.74 and 6G.05 contain additional information regarding the steps to follow when
pedestrian or bicycle facilities are affected by the worksite.
~ Work on multi-lane (two or more lanes of moving motor vehicle traffic in one direction) highways is divided
into right-lane closures, left-lane closures, interior-lane closures, multiple-lane closures, and closures on five-lane

o1

02

roadways.
Standard:

\‘\(h’:n a lane is. closed on a multi-lane road for other than a mobile operation, a transition area
containing a merging taper shall be used.
Guidance:

Wheln ju:u;/ied by an engineering study, temporary traffic barriers (see Section 6F.70) should be used to
prevent incursions of errant vehicles into hazardous areas or work space.

Support:
Figure 6H-34 illustrates a lane closure in which temporary traffic barriers are used.

03
04

05
Option:
When the right lane is closed, TTC similar to that shown in Figure 6H-33 may be used for undivided or

06
divided four-lane roads.
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Guidance:

If morning and evening peak hour vehicular traffic volumes in the two directions are uneven and the greater
volume is on the side where the work is being done in the right-hand lane, consideration should be given to
closing the inside lane Jfor opposing vehicular traffic and making the lane available 1o the side with heavier
vehicular traffic, as shown in Fi igure 6H-31.

98 Ifthe larger vehicular traffic volume changes to the opposite direction at a different time of the day, the TTC
should be changed to allow 1wo lanes for opposing vehicular traffic by moving the devices Jfrom the opposing lane
{0 the center line. When it is

necessary to create a temporary center line that is not consistent with the pavement
markings, channelizing devices should be used and closely spaced.
Option:

9 When closing a left lane on a multi-1:
lanes may be closed, as shown in Figure
1o provide access to the work space.
Standard:

10 When only the left lane is closed on undivided roads, channelizing devices shall be placed along the
center line as well as along the adjacent lane,

Guidance:

ane undivided road, as vehicul

ar traffic flow permits, the two interior
6H-30, to provide drivers and

workers additional lateral clearance and

1" When an interior lane is closed, an adjacent lane should also be considered for closure 1o provide additional
space for vehicles and materials and to Jacilitate the movement of equipment within the work space.
12 When multiple lanes in one direction are closed, a capacity analysis should be made to determine the number

of lanes needed to accommodate motor vehicle traffic needs. Vehicular traffic should be moved over one lane ar
atime. As shown in Figure 6H-37, the tapers should be separated by a distance of 2L, with L being determined by
the formulas in Tables 6C-3 and 6C-4.

Option:

13 If operating speeds are 40 mph or less and the s
over one lane at a time,
Standard:

pace approaching the work area does not permit moving traffic
. a single continuous taper may be used.

14 When a directional roadway is closed, inapplicable WRONG WAY signs and markings, and other
existing traffic control devices at intersections within the temporary two-lane, two-way operations section
shall be covered, removed, or obliterated.

Option:

15 When half the road is closed on an undivided highway, both direct

tions of vehicular traffic may be
accommodated as shown in Figure 6H-32. When both interior |

anes are closed, temporary traffic controls may be
used as provided in Figure 6H-30. When a roadway must be closed on a divided highway, a median crossover may
be used (see Section 6G.16).
Support:

16 TTC for lane closures on five-lane roads is similar to other multi-lane undivided roads. Figure 6H-32 can
be adapted for use on five-lane roads, Figure 6H-35 can be used on a five-lane road for short duration and
mobile operations.

Section 6G.13 Wﬂhmlh&mm_way_mmﬂn
Support:

0 Chapter 6D and Sections 6F.74 and 6G.05 coy tion re; i

a ) tion i H garding the steps to follow whes
pedestrian or bicycle facilities are affected by the worksite. $ 8 !
%2 The typical applications for intersections are classified accordin, i i
h I e 8 to the location of the work s ce with re:
to the intersection area (as deﬁncq by the extension of the curb or edge lines). The three classiﬁcafiaons are ncas\!;CCI
sjde, far side, and in-the-intersection. Work spaces often extend into more than one portion of the intersection,
For cxa‘mplr:. work in one quadrant often creates a near-side work Space on one street and a far-side work s c;: ol
the cross street. In such instances, an appropriate TTC plan is obtained by combining features shown in ¢ et
more of the intersection and pedestrian typical applications, Hvace
0 TTC zones in i
and interfere with normal
quently occur at more complex signalized intersections havi
heads over particular lanes, lanes allocated to s il features ag

c | specific movements, multiple sj i
actuated control, and accessible pedestrian signals and detectors. o = phtcs el

ntain additional informa

road user flows.
traffic signal
detectors for
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Culcanes: ive actions should
o The effect of the work upon signal operation should be con.fidgred. and temporary rorrerln_&; urmla s
be taken, if necessary, such as revising signal phasing andlor timing to provide qz{cr_]qalf a:{pan [V a7

or adjusting signal detectors, and relocating signal heads to provide adequate visibility as describe: 2

Standard: X e
% When work will occur near an intersection where operational, capacity, or pedestrian accessibility

problems are anticipated, the highway agency having jurisdiction shall be contacted.

Guidance:

w  For work at an intersection, advance warning signs, devices, and markings .\’h(m‘/ll be used on all cross
streets, as appropriate. The typical applications depict urban intersections on urte(:q[ streets. Where lhe} posted
speed limit, the off-peak 85th-percentile speed prior to the work starting, or the anticipated speed exceeds 40
mph, additional warning signs should be used in the advance warning area.

o1 Pedestrian crossings near TTC sites should be separated from the worksite by appropriate barriers that
maintain the accessibility and detectability for pedestrians with disabilities.

Support:

08 Nearside work spaces, as depicted in Figure 6H-21, are simply handled as a midblock lane closure. A problem
that might occur with near-side lane closure is a reduction in capacity, which during certain hours of operation
could result in congestion and backups.

Option:

When near-side work spaces are used, an exclusive turn lane may be used for through vehicular traffic.

Where space is restricted in advance of near-side work spaces, as with short block spacings, two warning signs
may be used in the advance warning area, and a third action-type warning or a regulatory sign (such as Keep Left)
may be placed within the transition area.

Support:

1 Far-side work spaces, as depicted in Figures 6H-22 through 6H-25, involve additional treatment because road
users typically enter the activity area by straight-through and left- or right-turning movements.
Guidance:

12 When a lane through an intersection must be closed on the far side, it should also be closed on the near-side
approach to preclude merging movements within the intersection.
Option:

If there are a significant number of vehicles turning from a near-side lane that is closed on the far side, the
near-side lane may be converted to an exclusive turn lane.
Support:
" Figures 6H-26 and 6H-27 provide guidance on applicable procedures for work performed within
the intersection.

Option:
If the work is within the intersection, any of the following strategies may be used:
A. A small work space so that road users can move around it, as shown in Figure 6H-26;
B. Flaggers or uniformed law enforcement officers to direct road users, as shown in Figure 6H-27;
C. Work in stages so the work space is kept to a minimum; and
D. Road closures or upstream diversions to reduce road user volumes.
Guidance:

16 Depending on road user conditions, a flagger(s) and/or a uniformed law enforcement officer(s) should be used
to control road users.

Section 6G.14 Work Within the Traveled Way of a Freeway or Expressway.
Support:

o Problems of TTC might occur under the special conditions encountered where vehicular traffic must be
moved through or around TTC zones on high-speed, high-volume roadways. Although the general principles
outlined in the previous Sections of this Manual are applicable to all types of highways, high-speed, access-
controlled highways need special attention in order to accommodate vehicular traffic while also protecting road
users and workers. The road user volumes, road vehicle mix (buses, trucks, cars, and bicycles, if permitted), and
speed of vehicles on these facilities require that careful TTC procedures be implemented, for example, to induce
critical merging maneuvers well in advance of work spaces and in a manner that creates minimum turbulence and
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delay in the vehicular traffic stream. These situations often require more conspicuous devices than specified for
normal r}.lral. highway or urban street use. However, the same important basic considerations of uniformity and
standardization of general principles apply for all roadways.

%2 Work under high-speed, high-volume vehicular traffic on a controlled access highway is complicated by
the roadway design and operati

features. The p: of a median that establishes separate roadways for

directional vehicular traffic flow might prohibit the closing of one of the roadways or the diverting of vehicular
traffic to the other roadway. Lack of access to and from adjacent roadways prohibits rerouting of vehicular traffic
away from the work space in many cases. Other conditions exist where work must be limited to night hours,
thereby necessitating increased use of warning lights, illumination of work spaces, and advance warning systems.

95 TTC for a typical lane closure on a divided highway is shown in Figure 6H-33. Temporary traffic controls for
short duration and mobile operations on freeways are shown in Figure 6H-35. A typical application for shifting
vehicular traffic lanes around a work space is shown in Figure 6H-36. TTC for multiple and interior lane closures
on a freeway is shown in Figures 6H-37 and 6H-38.
Guidance:

04 The method for closing an interior lane when the open lanes have the capacity to carry vehicular traffic

should be as shown in Figure 6H-37. When the capacity of the other lanes is needed, the method shown in
Figure 6H-38 should be used.

Section 6G.15 Ty
Support:

01 Two-lane, two-way operation on one roadway of a normally divided highway is a typical procedure that
requires special consideration in the planning, design, and work phases, because unique operational problems
(for example, increasing the risk of head-on crashes) can arise with the two-lane, two-way operation.
Standard:

02 When two-lane, two-way traffic control must be maintained on one roadway of a normally divided
highway, opposing vehicular traffic shall be separated with either temporary traffic barriers (concrete
safety-shape or approved alternate), channelizing devices, or a temporary raised island throughout the
length of the two-way operation. The use of markings and 'y signing, by th shall
not be used.

Support:

03 Figure 6H-39 shows the procedure for two-lane, two-way operation. Treatments for entrance and exit ramps
within the two-way roadway segment of this type of work are shown in Figures 6H-40 and 6H-41.

Section 6G.16 Crossovers

Guidance:

S o The following are considered good guiding principles for the design of crossovers:
A. Tapers for lane drops should be separated from the crossovers, as shown in Figure 6H-39,
i mph below the posted speed, the off-peak
85th-percentile speed prior to the work Starting, or the antici
unusual site conditions require that a lower design speed be used,
C. A good array of ch izing devices, deli » and full-length, properly placed pavement markings
should be used to provide drivers with a clearly defined travel path. 6 a s
D. The design of the crossover should ac date all vehicular traffic, includi 8 trucks and buses.
Support:

02 Temporary traffic barriers and the excessive use of TTC devices cannot ¢ eometri
f r ompensate for poor i
roadway cross-section design of crossovers. = Sepmetizand

Section 6G.17 Interchanges .

Guidance:

01 Access to interchange ramps on limited-access highways s, intai i
ys should be maintained even if the work is i )']
A A f, S}
ldhe !ane aFdjacI'em to the ramps. Acc;.;s 10 exit ramps should be clearly marked and deline{ued with clf:;‘:;;nz‘:‘ng !
evices. For long-term projects, con; icting pavement markings should b
53001 o ! s, conflicting € removed and new ones
coordination with officials having jurisdiction over the affected cross streets and providin, orplaced, I::arl f
should occur before ramp closings. Siemsencyseices |

Scet, 66.14 10 66,17
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Option: 4
i i closed by using signs and Type 3 Barricades. As the work space
% cmiéziiﬁ;;z;?rg?ntngamnzdzs showr?)i' n Fig%lregSHuQ. A TTC zone in the exit ramp may be
handled as shown in Figure 6H-43.
0 Whena work space interferes with an entrance ramp, a lane r
(see Figure 6H-44). A TTC zone in the entrance ramp may require
(see Figure 6H-44).

Section 6G.18 Work in the Vicinity of a Grade Crossing
Standard:
01 When grade crossings exist either within or i

may need to be closed on the I'r?cwuy
shifting ramp vehicular traffic

n the vicinity of a TTC zone, lane restrictions, flagging, or
other operations shall not create conditions where vehicles can be queued across the tracks. If the qu I
of vehicles across the tracks cannot be avoided, a uniformed law enforcement officer or f]agger s'hull be
provided at the crossing to prevent vehicles from stopping on the tracks, even if automatic warning devices
are in place.

Support:

02 Figure 6H-46 shows work in the vicinity of a grade crossing.

02 Section 8A.08 contains additional information regarding temporary traffic control zones in the vicinity of
grade crossings.
Guidance:

04 Early coordination with the railroad company or light rail transit agency should occur before work staris

Section 6G.19 Temporary Traffic Control During Nighttime Hours

Support:

01 Chapter 6D and Sections 6F.74 and 6G.05 contain additional information regarding the steps to follow when
pedestrian or bicycle facilities are affected by the worksite.

02 Conducting highway construction and maintenance activities during night hours could provide an advantage
when traditional daytime traffic control strategies cannot achieve an acceptable balance between worker and
public safety, traffic and community impact, and constructability. The two basic advantages of working at night
are reduced traffic congestion and less involvement with business activities. However, the two basic conditions
that must normally be met for night work to offer any advantage are reduced traffic volumes and easy set up and
removal of the traffic control patterns on a nightly basis.

03 Shifting work activities to night hours, when traffic volumes are lower and normal business is less active,

might offer an advantage in some cases, as long as the necessary work can be completed and the worksite restored

10 essentially normal operating conditions to carry the higher traffic volume during non-construction hours.

. Although working at night might offer advantages, it also includes safety issues. Reduced visibility inherent

in night work impacts the performance of both drivers and workers. Because traffic volumes are lower and

congestion is minimized, speeds are often higher at night necessitating greater visibility at a time when visibility is
reduced. Finally, the incidence of impaired (alcohol or drugs), fatigued, or drowsy drivers might be higher at night

o5 Working at night also involves other factors, including construction productivity and quality, social impacts,
economics, and environmental issues. A decision to perform construction or maintenance activities at night
normally involves some consideration of the advantages to be gained compared to the safety and other issues that
might be impacted.

Guidance:

06 Considering the safety issues inherent to night work, consideration should be given to enhancing traffic
controls (see Section 6G.04) to provide added visibility and driver guidance, and increased protection
Jor workers.

07 In addition to the enhancements listed in Section 6G.04, consideration should be given to providing
additional lights and retroreflective markings to workers, work vehicles, and equipment.

Option:
Where reduced traffic volumgs at night rpakc it feasible, the entire roadway may be closed by detouring traffic
to alternate facilities, thus removing the traffic risk from the activity area.

Guidance:

09 Consideration should be given to stationing uniformed law enforcement officers and lighted patrol cars at
night work locations where there is a concern that high speeds or impaired drivers might result in undue risks for
workers or other drivers.

December 2009 Sect. 6G.17 w 6G.19
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Standard:

Except in emergencies, temporary lighting shall be provided at all flagger stations.
Support:

Desired illumination levels vary depending upon the nature of the task involved. An average horizontal
luminance of 5 foot candles can be adequate for general activities. An average horizontal luminance of
10 foot candles can be adequate for activities around equipment. Tasks requiring high levels of precision and
extreme care can require an average horizontal luminance of 20 foot candles.

Sect. 601,19
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CHAPTER 6H. TYPICAL APPLICATIONS

Section 6H.01 Typical Applications
Support: - o

o Chapter 6G contains discussions of typical TTC activities. This Chapter presents lyp_[cal applications fcra:j
variety of situations commonly encountered. While not every situation is addressed, the information :!Ius{rn}e 2
can generally be adapted toa broad range of conditions. In many instances, an apgmpnate_TTC planis af.hu:Ve
by combining features from various typical applications. For example, work at an intersection might present a
near-side work zone for one street and a far-side work zone for the other street. These treatments are found in two
different typical applications, while a third typical application shows how to handle pedestrian cr(}ssw;lk closures.
For convenience in using the typical application diagrams, Tables 6C-1 and 6C-4 are reproduced in this Chapter as
Tables 6H-3 and 6H-4, respectively.

o  Procedures for establishing TTC zones vary with such condit
work, work activity, duration of work, road user volumes, road vel
bicycles), and road user speeds.

0 Ingeneral, the proced d represent mini solutions for the situations depicted. Except for
the notes (which are clearly classified using headings as being Standard, Guidance, Option, or Support), the
information presented in the typical applications can generally be regarded as Guidance.

Option:

ot Other devices may be added to supplement the devices and device spacing may be adj
additional reaction time or d
Support:

05  Figures and tables found ghout Part 6 provide i n for the d of TTC plans. Also,
Table 6H-3 is used for the determination of sign spacing and other dimensions for various area and roadway types.

o Table 6H-1 is an index of the 46 typical applications. Typical applications are shown on the right-hand page
with notes on the facing page to the left. The legend fo

ions as road configuration, location of the
hicle mix (buses, trucks, cars, motorcycles, and

usted to provide
elineation. Fewer devices may be used based on field conditions.

r the symbols used in the typical applications is provided in
Table 6H-2. In many of the typical applications, sign spacings an

6H- many d other dimensions are indicated by letters using
the criteria provided in Table 6H-3. The formulas for determining taper lengths are provided in Table 6H-4.

o7 Most of the typical applications show TTC devices for only one direction.
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Table 6H-1. Index to Typical Applications ’ =
[ Typical Application Number || J

I
TA-1 — 1 f
TA2 |

[ TA3 | =
| Short Duration or Mobile Operation on a Shoulder | TA4 | 2 :
|| Shoulder Closure on a Freeway | TAS
|[__Shoukder Work with Minor Encroachment | A% |
| Work Within the Traveled Way of a Two-Lane Highway (ses Section 6G,10) —odd|
Road Closed with a Diversion [ TA7 |
||_Roads Ciosed with an Oft-Site Detour TA8 1|
{|___overiapping Routes with a Detour TA-9 |
Lane Closure on a Two-Lane Road Using Flaggers TA-10
Lane Closure on a Two-Lane Road with Low Traffic Volumes TA-11
Lane Closure on a Two-Lane Road Using Traffic Control Signals TA-12
Temporary Road Closure TA-13
Haul Road Crossing TA-14
Work in the Center of a Road with Low Traffic Volumes TA-15
Surveying Along the Center Line of a Road with Low Traffic Volumes TA-16
Mobile Operations on a Two-Lane Road TA17
 Work Within the Traveled Way of an Urban Street (sée Section 6G.11)
Lane Closure on a Minor Street [ TA-18
Detour for One Trave! Direction | TA-19
Detour for a Closed Street | TA-20
 Work Within the Traveled Way at an Intersection and on Sidewalks (s6e Saction 6G.13)
Lane Ciosure on the Near Side of an i TA-21
Right-Hand Lane Closure on the Far Side of an Intersection TA-22
Left-Hand Lane Closure on the Far Side of an Intersection TA-23
Half Road Closure on the Far Side of an Intersection TA-24
Muttiple Lane Closures at an Intersection TA-25
Closure in the Center of an Intersection TA-26
Closure at the Side of an Intersection TA27
Sidewalk Detour or Diversion TA-28
Crosswalk Closures and Pedestrian Detours TA29
Work Witin the Traveled Way of a Muit-Lana, Non-Access Controfled Fighway (see Secion 6G.12)
Interior Lane Closure on a Multi-Lane Street TA-30
Lane Closure on a Street with Uneven Directional Volumes TA31
Half Road Closure on a Multi-Lane, High-Speed Highway. TA32
Stationary Lane Closure on a Divided Highway TA3a
Lane Ciosure with a Temporary Traffic Barrier IS
Mobile Operation on a Multi-Lane Road *
‘Work Within the Traveled Way of a Fr or Expressway (see Saction 66, 14)
Lane Shift on a Freeway TA36
Double Lane Closure on & Froeway "
Interior Lane Closure on a Freeway TA-38
Median Crossover on a Freeway e
Median Crossover for an Entrance Ramp s
Mdian Crossover for an Exit Ramp =7
Work In the Vicinity of an Exit Ramp TA-42
Partial Exit Ramp Closure =
Work In the Vicinlty of an Entrance Ramp TAdd
Temporary Reversible Lane Using Movable Barriers
Work n the Vicinly of a Grade (590 Section 66,18 = s
Work In the Vicinlty of a Grade Crossing —_ o
Sect. 6H.0)
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Table 6H-2. Meaning of Symbols on Typical Application Diagrams

Arrow board Shadow vehicle
Arrow board support or trailer Sign (shown facing left)
(shown facing down)

Changeable message sign or support trailer Surveyor

Channelizing device Temporary barrier

Crash cushion Temporary barrier with warning light

F
S

==

==

Direction of temporary traffic detour ;—' Traffic or pedestrian signal

7aN

ESSN

2

Direction of traffic
Truck-mounted attenuator

Flagger
Type 3 barricade

High-level warning device

(Flag tree) Warning light

Longitudinal channelizing device
Work space

Luminaire

\\\\\ Pavement markings that should be
removed for a long-term project

Work vehicle

Table 6H-3. Meaning of Letter Codes on Typical Application Diagrams

Distance Between Signs**
Road Type
A B c
Urban (low speed)” 100 feot 100 feet 100 foet
Urban (high speed)” 350 foet 350 foet 350 feat
Rural 500 feet 500 foet 500 feet
Expressway / Freeway 1,000 feet 1,500 feet 2,640 feet

* Speed category fo be determined by highway agency

** The column headings A, B, and C are the dimensions shown in Figures 6H-1 through 6H-46. The A dimension is the
distance from the transition or point of resiriction 10 the first sign. The B dimension Is the distance between the first and
second signs. The C dimension s the distance betwoen the second and third signs. (The “first sign”is the sign In a
fhree-sign serles that is closest 1o the TTC zone, The third sign” is the sign that s furthest upstream from the TTC zone.)

Table 6H-4. Formulas for Determining Taper Length

Speed (S) Taper Length (L) in feet
ws*
40 mph or less L=
60
45 mph or more L= Ws

Where: L = taper length in feet
W = width of offset in feet
S = posted speed limit, or off-peak B5th-percentile
speed prior to work starting, or the anticipated
operating speed in mph

December 2009 Sect. 6H.0l
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Notes for Figure 6H-1—Typical Application 1
‘Work Beyond the Shoulder
Guidance:
L. Ifthe work space is in the median of a divided highway, an advance warning sign should also be placed
on the left side of the directional roadway.

Option:

2. The ROAD WORK AHEAD sign may be replaced with other appropriate signs such as the SHOULDER
WORK sign. The SHOULDER WORK sign may be used for work adjacent to the shoulder.

3. The ROAD WORK AHEAD sign may be omitted where the work space is behind
24 inches behind the curb, or 15 feet or more from the edge of any roadway.

4. For short-term, short duration or mobile operation, all signs and channelizing devices may be eliminated if
a vehicle with activated high-intensity rotating, flashing, oscillating, or strobe lights is used.

5. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating,
or strobe lights.

Standard:

6. Vehicle hazard warning signals shall
flashing, oscillating, or strobe lights.

a barrier, more than

not be used instead of the vehicle’s high-intensity rotating,

Sect. 6H.0)
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Figure 6H-1. Work Beyond the Shoulder (TA-1)

| Note: See Tables 6H-2 and 6H-3 for the meaning
| of the symbols and/or letter codes used in
| this figure.

Typical Application 1

Sect. 6H.01
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Notes for Figure 6H-2—Typical Application 2
Blasting Zone
Standard:
1. Whenever blasting caps are used within 1,000 feet of a roadway, the signing shown shall be used.

2.

3.

£

The signs shall be covered or removed when there are no explosives in the area or the area is
otherwise secure,
Whenever a side road intersects the roadway between the BLASTING ZONE AHEAD sign and the
END BLASTING ZONGE sign, or a side road is within 1,000 feet of any blasting cap, similar signing,
as on the mainline, shall be installed on the side road.
Prior to blasting, the blaster in charge shall determine whether road users in the blasting zone will
be endangered by the blasting operation. If there is danger, road users shall not be permitted to
pass through the blasting zone during blasting operations.

Guidance:

55

On a divided highway, the signs should be mounted on both sides of the directional roadways.

Sect. 6H.0)
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Figure 6H-2. Blasting Zone (TA-2)

1,000 ft MIN.

/IR
/e

lasting Blasting area |

one

\
11,000 ft or less N /é)

Note: © = Blasting cap

See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.

Typical Application 2

December 2009
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Notes for Figure 6H-3—Typical Application 3
Work on the Shoulders

Guidance:

1. ASHOULDER WORK sign should be placed on the left side of the roadway for a divided or one-way

street only if the left shoulder is affected.

Option:

2. The Workers symbol signs may be used instead of SHOULDER WORK signs.

3. The SHOULDER WORK AHEAD sign on an intersecting roadway may be omitted where drivers
emerging from that roadway will encounter another advance warning sign prior to this activity area.

4. For short duration operations of 60 minutes or less, all signs and channelizing devices may be eliminated
if a vehicle with activated high-intensity rotating, flashing, oscillating, or strobe lights is used.

5. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating,
or strobe lights.

Standard:
6. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-intensity rotating,
flashing, oscillating, or strobe lights.

7. When paved shoulders having a width of 8 feet or more are closed, at least one advance warning
sign shall be used. In addition, channelizing devices shall be used to close the shoulder in advance

to delineate the beginning of the work space and direct vehicular traffic to remain within the
traveled way.

Sect, 6H.01
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Figure 6H-3. Work on the Shoulders (TA-3)

Shoulder taper
(see Note 7)

| Shoulder taper
| (see Note 7) -

Shoulder taper
(see Note 7) = 7

\

WA N

14

8

+

Typical Application 3

\

e
1

for the meaning of the
symbols and/or letter
codes used in this figure.

|
|

Note: See Tables 6H-2 and 6H-3 ‘
et

Sect. 6H.01
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Notes for Figure 6H-4—Typical Application 4

Short Duration or Mobile Operation on a Shoulder
Guidance:

1. In those situations where multiple work locations within a limited distance make it practical to place
stationary signs, the distance between the advance warning sign and the work should not exceed 5 miles.
2. In those situations where the distance between the advance signs and the work is 2 miles to 5 miles,

a Supplemental Distance plaque should be used with the ROAD WORK AHEAD sign.
Option:

3. The ROAD WORK NEXT XX MILES sign may be used instead of the ROAD WORK AHEAD sign if
the work locations occur over a distance of more than 2 miles.

4. Stationary warning signs may be omitted for short duration or mobile operations if the work vehicle
displays high-intensity rotating, flashing, oscillating, or strobe lights.
5. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating,
or strobe lights.
Standard:

6. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-intensity rotating,
flashing, oscillating, or strobe lights.
76

If an arrow board is used for an operation on the shoulder, the caution mode shall be used.

8. Vehicle-mounted signs shall be mounted in a manner such that they are not obscured by equipment
or supplies. Sign legends on vehicle-mounted signs shall be covered or turned from view when work
is not in progress.

Seet, 6H.0)
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Figure 6H-4. Short-Duration or Mobile Operation on a Shoulder (TA-4)

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in

‘ this figure.

Work vehicle

/

Shadow vehicle

!!, / (optional)

Truck-mounted attenuator

/ (optional)

|4
-

See Note 1

|

‘ ' Oflllonal)
|

Typical Application 4

December 2009
Sect. 6H.01
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Notes for Figure 6H-5—Typical Application 5
Shoulder Closure on a F| reeway
Guidance:

I. SHOULDER CLOSED signs should be used on limited-access highways where there is no opportunity for
disabled vehicles to pull off the roadway.

If drivers cannot see a pull-

shoulder closure should be

2

off area beyond the closed shoulder, information regarding the length of the
provided in feet or miles, as appropriate.

3. The use ofa temporary traffic barrier should be based on engineering judgment.
Standard:

4. Temporary traffic barriers, if used, shall comply with the provisions of Section 6F.85.
Option:

5. The barrier shown in this typical application is an example of one method that may be used to close a
shoulder of a long-term project.

6. The warning lights shown on the barrier may be used.

Sect, 6H.01
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Figure 6H-5. Shoulder Closure on a Freeway (TA-5)

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in
this figure.

Barrier and
lights (optional)

/ Crash cushion

Typical Application 5

Page 139
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Notes for Figure 6H-6—Typical Application 6

Shoulder Work with Minor Encroachment
Guidance:

All lanes should be a minimum of 10 feet in width as measured to the near face of the channelizing
devices.

2. The treatment shown should be used on a minor road having low speeds. For higher-speed traffic

conditions, a lane closure should be used.
Option:

3. For short-term use on low-volume, low-speed roadways with vehicular traffic that does not include longer
and wider heavy cc ial vehicles, a mini lane width of 9 feet may be used.

4. Where the opposite shoulder is suitable for carrying vehicular traffic and of adeq width, lanes may be
shifted by use of closely-spaced channelizing devices, provided that the minimum lane width of 10 feet is
maintained.

5. Additional advance warning may be appropriate, such as a ROAD NARROWS sign.

6. Temporary traffic barriers may be used along the work space.

7. The shadow vehicle may be omitted if a taper and channelizing devices are used.

8. A truck-mounted attenuator may be used on the shadow vehicle.

9. For short-duration work, the taper and channelizing devices may be omitted if a shadow vehicle with
activated high-intensity rotating, flashing, oscillating, or strobe lights is used.

10. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating, or
strobe lights.

Standard:

11. Vehicl d signs shall be 1in a manner such that they are not obscured by equipment
or supplies. Sign legends on vehicle-mounted signs shall be covered or turned from view when work
is not in progress.

12. Shadow and work vehicles shall display high-i ity rotating, flashi

13. Vehicle hazard warnin:

g, oscillating, or strobe lights.
c " g signals shall not be used instead of the vehicle’s high-intensity rotating,
flashing, oscillating, or strobe lights.

o]

Scct, 6H.01
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Figure 6H-6. Shoulder Work with Minor Encroachment (TA-6)

|

i Note: See Tables 6H-2 and

| 6H-3 for the meaning

of the symbols and/or
| letter codes used in

| ; t | this figure.

Work vehicle

Truck-mounted
attenuator
(optional)

Buffer space

Typical Application 6

009
December 21 Sect, 6HO!



Page 142 2009 Edition

Notes for Figure 6H-7—Typical Application 7
Road Closure with a Diversion

Support:

1. Signs and object markers are shown for one direction of travel only.
Standard:

2. Devices similar to those depicted shall be placed for the opposite direction of travel.
3. Pavement markings no longer applicable to the traffic pattern of the roadway shall be removed or
obliterated before any new traffic patterns are open to traffic.

4. Temporary barriers and end treatments shall be crashworthy.
Guidance:

5. Ifthe tangent distance along the temporary diversion is more than 600 feet, a Reverse Curve sign, left
first, should be used instead of the Double Reverse Curve sign, and a second Reverse Curve sign, right
[first, should be placed in advance of the second reverse curve back to the original alignment.

6. When the tangent section of the diversion is more than 600  feet, and the diversion has sharp curves with
recommended speeds of 30 mph or less, Reverse Turn signs should be used.

7. Where the temporary pavement and old pav

ement are different colors, the temporary pavement should
start on the tangent of the existing pave

ement and end on the tangent of the existing pavement.
Option:

8. Flashing warning lights and/or flags may be used to call attention to the warning signs.

9. On sharp curves, large arrow signs may be used in addition to other advance warning signs.
10. Delineators or channelizing devices may be used along the diversion.

Sect. 6H.0)
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Figure 6H-7. Road Closure with a Diversion (TA-7)

(optional

Crash cushion [/
(optional)

Crash cushion
(optional)

Temporary double
yeliow center line

Temporary pavement

Yl

500 ft
¢ Temporary pavement
ends here
,' (optional)
|
|
( |

AN

NG Temporary white
X\l 7 edge line

starts here

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in
this figure.

December 2009
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Typical Application 7
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Figure 6H-8. Road Closure with an Off-Site Detour (TA-8)

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in
this figure.

%t

Typical Application 8

December 2009 Sect. 6H.01
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Notes for Figure 6H-9—Typical Application 9 !
Overlapping Routes with a Detour
Support: =
1. TTC devices are shown for one direction of travel only. ’
Standard: 5
2. Devices similar to those depicted shall be placed for the opposite direction of travel. 3
Guidance: ,

3. STOP or YIELD signs displayed to side roads should be installed as needed along the temporary route. -
Option: i

4. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.

S. Flashing warning lights may be used on the Type 3 Barricades.

6. Cardinal direction plaques may be used with route signs.

Sect. 61.0)
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Figure 6H-9. Overlapping Routes with a Detour (TA-9)
—N—
Stalﬂne 4
o 400130 = ‘
= v !
BT :
e
ot ot
(oemous)
i =] T ot el £
:I‘?(zute sign Type 3 Barricade 'LI (.'

assemblies illustrated
on this figure that do
not include a DETOUR
auxiliary sign above it

are existing permanent
route sign assemblies. | u -

o @ ! noAn CLOSED
u WLES ANEAD
(3n0s30)

@ﬁ
E

Note: See Tables 6H-2 and 6H-3 for the Slala Ruules

meaning of the symbols and/or
[etter codes used in this figure. Aand7

Typical Application 9

December 2009 S et
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Notes for Figure 6H-10—Typical Application 10

Lane Closure on a Two-Lane Road Using Flaggers
Option:

1. For low-volume situations with short work zones on straight roadways where the flagger is visible to road
users approaching from both directions, a single flagger, positioned to be visible to road users approaching
from both directions, may be used (see Chapter 6E).

2. The ROAD WORK AHEAD and the END ROAD WORK signs may be omitted for short-duration
operations.

3. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.

A BE PREPARED TO STOP sign may be added to the sign series.
Guidance:

4. The buffer space should be extended so that the wo-way traffic taper is placed before a horizontal
(or crest vertical) curve to provide adequate sight distance for the flagger and a queue of stopped
vehicles.

Standard:

5. At night, flagger stations shall be illuminated, except in emergencies.
Guidance:

6. When used, the BE PREPARED
ONE LANE ROAD sign.

7. When a grade crossing exists within or upstream of the transition area and it is anticipated that queues
resulting from the lane closure might extend through the grade crossing, the TTC zone should be extended
so that the transition area precedes the grade crossing.

When a grade crossing equipped with active warning devices exists within the activity area, provisions

should be made for keeping flaggers informed as to the activation status of these warning devices.

9. When a grade crossing exists within the activity area, drivers operating on the left-hand side of the
normal center line should be provided with comparable

TO STOP sign should be located between the Flagger sign and the

o

( warning devices as Jor drivers operating on the
right-hand side of the normal center line.

10. Early coordination with the railroad company or light rail transit agency should occur before work
Starts.

11. A flagger or a uniformed law
probability that vehicles are
outside rails.

enforcement officer may be used at the

grade crossing to minimize the
stopped within 15 feet of the grade crossi

Ing, measured from both sides of the

Sect. 61,01
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Figure 6H-10. Lane Closure on aTwo-Lane Road Using Flaggers (TA-10)

Note: See Tables 8H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.

50 to 100 ft

| 500 100 ft

t” (optional)

T

of

g

Typical Application 10

December 2009
Sect. 6H.01
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Notes for Figure 6H-11—Typical Application 11
Lane Closure on a Two-Lane Road with Low Traffic Volumes

Option:

1. This TTC zone application may be used as an alternate to the TTC application shown in Figure 6H-10
(using flaggers) when the following conditions exist:
a. Vehicular traffic volume is such that sufficient gaps exist for vehicular traffic that must yield.
b, Road users from both directions are able to see approaching vehicular traffic through and beyond the

worksite and have sufficient visibility of approaching vehicles.
The Type B flashing warning lights may be placed on the ROAD WORK AHEAD and the
ONE LANE ROAD AHEAD signs whenever a night lane closure is necessary.

N

Sect. 6H.0)
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(optional)

(optional)

Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.

(see Section 3B.16)

December 2009
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Notes for Figure 6H-12—Typical Application 12
Lane Closure on a Two-Lane Road Using Traffic Control Signals

Standard:

1. Temporary traffic control signals shall be installed and operated in accordance with the provisions
of Part 4. Temporary traffic control signals shall meet the physical display and operational
requirements of conventional traffic control signals,

2. Temporary traffic control signal timing shall be established by authorized officials. Durations of
red clearance intervals shall be adequate to clear the one-lane section of conflicting vehicles.

3. When the temporary traffic control signal is changed to the flashing mode, either manually or

i red signal indications shall be flashed to both approaches.

4. Stop lines shall be installed with temporary traffic control signals for intermediate and long-term
closures. Existing conflicting pavement markings and raised pavement marker reflectors between
the activity area and the stop line shall be removed, After the temporary traffic control signal
is removed, the stop lines and other temporary pavement markings shall be removed and the
permanent pavement markings restored.

5. Safeguards shall be incorporated to avoid the possibility of conflicting signal indications at each end
of the TTC zone.
Guidance:

6. Where no-passing lines are not already in place, they should be added.

7. Adjustments in the location of the advance warning signs should be made as needed to accommodate the
horizontal or vertical alignment of the roadway, recognizing that the distances shown for sign spacings
are minimums. Adjustments in the height of the signal heads should be made as needed to conform to the
vertical alignment,

Option:

8. Flashing warning lights shown on the ROAD WORK AHEAD and the ONE LANE ROAD AHEAD
signs may be used.

9. Removable pavement markings may be used.

Support:
10. Temporary traffic control signals are preferable to flaggers for long-term projects and other activities that
Wwould require flagging at night.
11. The maximum length ofaq(ivi(y area for one-way operation under temporary traffic control signal control
is determined by the capacity required to handle the peak demand,

Sect. 6H.0)
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Figure 6H-12. Lane Closure on aTwo-Lai
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(optional)

C
(optional)

(optional)

o Baw
d01S

Lighting —~*—
(optional)

Temporary /

markings

|}

Note: See Tables 6H-2 and 6H-3
for the meaning of the
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codes used in this figure.
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Figure 6H-13. Temporary Road Closure (TA-
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Typical Application 13
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Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.
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Notes for Figure 6H-14—Typical Application 14
Haul Road Crossing
Guidance:
1. Floodlights should be used to illuminate haul road crossings where existing light is inadequate.
2. Where no-passing lines are not already in place, they should be added.
Standard:

3. The traffic control method selected shall be used in both directions.

4. When a road used exclusively as a haul road is not in use, the haul road shall be closed with Type 3
Barricades and the Flagger symbol signs covered.

5. The flagger shall follow the procedures provided in Sections 6E.07 and 6E.08.

6. At night, flagger stations shall be illuminated, except in emergencies.

7. When a road used exclusively as a haul road is not in use, the haul road shall be closed with Type
3 Barricades. The signals shall either flash yellow on the main road or be covered, and the Signal
Ahead and STOP HERE ON RED signs shall be covered or hidden from view.

8. The temporary traffic control signals shall control both the highway and the haul road and shall
meet the physical display and operational requirements of conventional traffic control signals as
described in Part 4. Traffic control signal timing shall be established by authorized officials.

9. Stop lines shall be used on existing highway with temporary traffic control signals.

10.

Existing conflicting pavements markings between the stop lines shall be removed. After the

temporary traffic control signal is removed, the stop lines and other temporary pavement markings
shall be removed and the permanent pavement markings restored.

December 2009
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Figure 6H-14. Haul Road Crossing (TA-14)
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Notes for Figure 6H-15—Typical Application 15
Work in the Center of a Road with Low Traffic Volumes
Guidance:

1. The lanes on either side of the center work space should have a minimum width of 10 feet as measured
Jfrom the near edge of the channelizing devices to the edge of the pavement or the outside edge of the
paved shoulder.

Option:

2. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.

3. If the closure continues overnight, warning lights may be used on the channelizing devices.

4. A lane width of 9 feet may be used for short-term stationary work on low-volume, low-speed roadways
when motor vehicle traffic does not include longer and wider heavy commercial vehicles,

5. A work vehicle displaying high-intensity rotating, flashing, oscillating, or strobe lights may be used instead
of the channelizing devices forming the tapers or the high-level warning devices,

6. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating, or
strobe lights,

Standard:

7. Vehicle hazard warning signals shall

not be used instead of the vehicle’s high
flashing, oscillating, or strobe lights.

-intensity rotating,

R

E

Sect. 6H.0)

December 2009




2009 Edition Page 159

Figure 6H-15. Work in the Center of a Road with Low Traffic Volumes (TA-15)

Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter

|
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Typical Application 15
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Notes for Figure 6H-16—Typical Application 16
Suryeying Along the Center Line of a Road with Low Traffic Volumes
Guidance:

1. The lanes on either side of the center work space should have a minimum width of 10 feet as measured
Jfrom the near edge of the channelizing devices to the edge of the pavement or the outside edge of the
paved shoulder.

2. Cones should be placed 6 to 12 inches on either side of the center line.

3. A flagger should be used 10 warn workers who cannot watch road users.

Standard:
4. For surveying on the center line of a high-volume road, one lane shall be closed using the
information illustrated in Figure 6H-10,
Option:
5. A high-level warning device may be used to protect a surveying device, such as a target on a tripod.
6. Cones may be omitted for a cross-section survey.
7. ROAD WORK AHEAD signs may be used in place of the SURVEY CREW AHEAD signs.
8. Flags may be used to call attention to the advance warning signs.
9. If the work is along the shoulder, the flagger may be omitted.
10. For a survey along the edge of the road or along the shoulder, cones may be placed along the edge line.
11. A BE PREPARED TO STOP sign may be added to the sign series.
Guidance:
12. When used, the BE PREPARED TO STOP sign should be located before the Flagger symbol sign.

Sect. 6H.01
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Figure 6H-16. Surveying Along the Center Line of a Road
with Low Traffic Volumes (TA-16)
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Notes for Figure 6H-17—Typical Application 17

Mobile Operations on a Two-Lane Road
Standard:

1. Vehicle-mounted signs shall be mounted in a manner such that they are not obscured by equipment

or supplies. Sign legends on vehicle-mounted signs shall be covered or turned from view when work
is not in progress.

2. Shadow and work vehicles shall display high-intensity rotating, flashing, oscillating, or strobe lights.
3. Ifan arrow board is used, it shall be used in the caution mode.
Guidance:

4. Where practical and when needed, the work and shadow vehicles should pull over periodically to allow
vehicular traffic to pass.

5. Whenever adequate stopping sight distance exists to the rear, the shadow vehicle should maintain the
minimum distance from the work vehicle and proceed at the same speed. The shadow vehicle should

zontal curves that restrict sight distance.

quipped with two high-intensity flashing lights mounted on the rear,

slow down in advance of vertical or hori:
6. The shadow vehicles should also be
adjacent to the sign.
Option:

7. The distance between the work and shadow vehicles may vary according to terrain, paint drying time, and
other factors.

8. Additional shadow vehicles to warn and reduce the s

peed of oncoming or opposing vehicular traffic may
be used. Law enforcement vehicles

may be used for this purpose.
9. A truck-mounted attenuator may be used on the shadow vehicle or on the work vehicle.
10. If the work and shadow vehicles cannot pull over to allow vehicular traffic to pass frequently, a DO NOT

PASS sign may be placed on the rear of the vehicle blocking the lane.
Support:

11. Shadow vehicles are used to warn motor vehicle traffic of the operation ahead.
Standard:

12. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-i tensi i
flashing, oscillating, or strobe lights. =

Sect, 6H.01
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Figure 6H-17. Mobile Operations on a Two-Lane Road (TA-17)

W

0, 52 % Note: See Tables 6H-2 and 6H-3
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Typical Application 17
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Notes for Figure 6H-18—Typical Application 18

Lane Closure on a Minor Street
Standard:

1. This TTC shall be used only for low-speed facilities having low traffic volumes.
Option:

2. Where the work space is short, where road users can see the roadway beyond, and where volume is low,
vehicular traffic may be self-regulating.

Standard:
3. Where vehicular traffic cannot effectively self-regulate, one or two flaggers shall be used as
illustrated in Figure 6H-10.
Option:

4. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.
5. A truck-mounted attenuator may be used on the work vehicle and the shadow vehicle.

Sect. 6H.01
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Figure 6H-18. Lane Closure on a Minor Street (TA-18)

o
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Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.

! ﬁl Work vehicle (optional)
°
Truck-mounted attenuator (optional)

’ Buffer space
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Typical Application 18
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Notes for Figure 6H-19—Typical Application 19
Detour for One Travel Direction

Guidance:

1. This plan should be used for streets without posted route numbers.
2. On multi-lane streets, Detour signs with an Advance Turn Arrow should be used in advance of a turn.
Option:
The STREET CLOSED legend may be used in place of ROAD CLOSED.
Additional DO NOT ENTER signs may be used at intersections with intervening streets.
Warning lights may be used on Type 3 Barricades.
Detour signs may be located on the far side of intersections.

Nows e

A Street Name sign may be mounted with the Detour sign. The Street Name sign may be either white on
green or black on orange.

Standard:
8. When used, the Street Name sign shall be placed above the Detour sign.

Sect. 6H.0)
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Notes for Figure 6H-20—Typical Application 20
Detour for a Closed Street

Guidance:
1. This plan should be used for streets without posted route numbers.
2. On multi-lane streets, Detour signs with an Advance Turn Arrow should be used in advance of a turn.
Option:
3. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.
4. Flashing warning lights may be used on Type 3 Barricades,
5. Detour signs may be located on the far side of intersections. A Detour sign with an advance arrow may be
used in advance of a turn,
6. A Street Name sign may be mounted with the Detour sign. The Street
green or black on orange.
Standard:
7. When used, the Street Name sign shall be placed above the Detour sign.

Support:
8. See Figure 6H-9 for the information for detouring a numbered highway.

Name sign may be either white on

|

A
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Figure 6H-20. Detour fora Closed Street (TA-20)
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Notes for Figure 6H-21—Typical Application 21
Lane Closure on the Near Side of an Intersection
Standard:
i ’;‘(l:‘ehmerging taper shall direct vehicular traffic into either the right-hand or left-hand lane, but not

Guidance:

2. In this typical application, a left taper should be used so that right-turn movements will not impede
through motor vehicle traffic. However, the reverse should be true for left-turn movements.
3. If the work space extends across a crosswalk, the crosswalk should be closed using the information and
devices shown in Figure 6H-29.
Option:
4. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.
5. A shadow vehicle with a truck-mounted attenuator may be used.
6. A work vehicle with high-intensity rotating, flashing, oscillating, or strobe lights may be used with the
high-level warning device.
7. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating, or
strobe lights.
Standard:
8. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-intensity rotating,
flashing, oscillating, or strobe lights.

Sect. 6H.01
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n Intersection (T A-21)

Figure 6H-21. Lane Closure on the Near Side of al

Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.

Work vehicle
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Buffer space
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Typical Application 21
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Notes for Figure 6H-22—Typical Application 22
Right-Hand Lane Closure on the Far Side of an Intersection
Guidance:

1. Ifthe work space extends across a crosswalk, the crosswalk should be closed using the information and

devices shown in Figure 6H-29.
Option:

2. The normal procedure is to close on the near side of the intersection any lane that is not carried through
the intersection. However, when this results in the closure of a right-hand lane having significant right
turning movements, then the right-hand lane may be restricted to right turns only, as shown. This
procedure increases the through capacity by eliminating right turns from the open through lane.

3. For intersection approaches reduced to a single lane, left-turning movements may be prohibited to
maintain capacity for through vehicular traffic.

4. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.

5. Where the turning radius is large, it may be possible to create a right-turn island using channelizing
devices or pavement markings.

Sect, 6H.01
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Figure 6H-22. Right-Hand Lane Closure on the Far Side of an Intersection (

(optional)

(optional)

Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.
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Notes for Figure 6H-23—Typical Application 23
Left-Hand Lane Closure on the Far Side of an Intersection
Guidance:
1. If the work space extends across a crosswalk, the crosswalk sh
devices shown in Figure 6H-29.
Option:

ould be closed using the information and

2. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.
3. The normal procedure is to close on the near side of the intersection any lane that is not carried through
the intersection. However, when this results in the closure of a left lane having significant left-turning

movements, then the left lane may be reopened as a turn bay for left turns only, as shown.
Support:

4. By first closing off the left lane and then reopening it as a turn bay, the left-turn bay allows storage of
turning vehicles so that the movement of through traffic is not impeded. A left-turn bay that is long
enough to accommodate all turning vehicles during a traffic signal cycle will provide the maximum
benefit for through traffic. Also, an island is created with channelizing devices that allows the LEFT

LANE MUST TURN LEFT sign to be repeated on the left adjacent to the lane that it controls.

Sect. 6H.01
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Figure 6H-23. Left-Hand Lane Closure on the Far Side of an Interse

(optional)
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Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.

| | c
Typical Application 23 ‘
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Notes for Figure 6H-24—Typical Application 24 —
Half Road Closure on the Far Side of an Intersection
Guidance: .
1. If the work space extends across a crosswalk, the crosswalk should be closed using the information and
devices shown in Figure 6H-29. 3
2. When turn prohibitions are implemented, two turn prohibition signs should be used, one on the near side
and, space permitting, one on the Jfar side of the intersection. 3
Option:
3. A buffer space may be used between opposing directions of vehicular traffic as shown in this application.
4. The normal procedure is to close on the near side of the intersection any lane that is not carried through =
the intersection. However, if there is a signi right-turning , then the right-hand lane may
be restricted to right turns only, as shown.
5. Where the turning radius is large, a right-turn island using channelizing devices or pavement markings
may be used. -
6. There may be insufficient space to place the back-to-back Keep Right sign and No Left Turn symbol signs 4
at the end of the row of channelizing devices separating opposing vehicular traffic flows. In this situation, . —
the No Left Turn symbol sign may be placed on the right and the Keep Right sign may be omitted. -
7. For intersection approaches reduced to a single lane, left-turning movements may be prohibited to o
maintain capacity for through vehicular traffic.
8. Flashing warning lights and/or flags may be used to call attention to advance warning signs. —

9. Temporary pavement markings may be used to delineate the travel path through the intersection.
Support:
10. Keeping the right-hand lane oy
through lane.

11. A temporary turn island reinforces the nature of the temporary exclusive right-turn lane and enables a
second RIGHT LANE MUST TURN RIGHT sign to be placed in the island.

pen increases the through capacity by eliminating right turns from the open

R UL
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n (TA-24)
Figure 6H-24. Half Road Closure on the Far Side of an Intersectio (T
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Note: See Tables 6H-2 and 6H-3
for the meaning of the
symbols and/or letter
codes used in this figure.

Typical Application 24
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Notes for Figure 6H-25—Typical Application 25
Multiple Lane Closures at an Intersection
Guidance:
1. If the work space extends across a crosswalk, the crosswalk should be closed using the information and
devices shown in Figure 6H-29.
2. Ifthe left through lane is closed on the near-side approach, the LEFT LANE MUST TURN LEFT sign
should be placed in the median to discourage through vehicular traffic from entering the left-turn bay.
Support:
3. The normal procedure is to close on the near side of the intersection any lane that is not carried through
the intersection.
Option:
4. If the left-turning movement that normally uses the closed turn bay is small and/or the gaps in opposing
vehicular traffic are frequent, left turns may be permitted on that approach.
5. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.

Sect. 6H.01
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Notes for Figure 6H-26—Typical Application 26
Closure in the Center of an Intersection

Guidance:

1. All lanes should be a minimum of 10 feet in width as measured to the near face of the channelizing

devices.

Option:

24

A high-level warning device may be placed in the work space, if there is sufficient room.
3. For short-term use on low-volume, low-s

peed roadways with vehicular traffic that does not include longer
and wider heavy ini

ial vehicles, a lane width of 9 feet may be used.

4. Flashing warning lights and/or flags may be used to call attention to advance warning signs.

5. Unless the streets are wide, it may be physically impossible to turn left, especially for large vehicles. Left
turns may be prohibited as required by geometric conditions,

6. For short-duration work operations, the channelizing devices may be eliminated if a vehicle displaying
high-intensity rotating, flashing, oscillating, or strobe lights is positioned in the work space.

7. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating, or
strobe lights.

Standard:

8. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-intensity rotating,
flashing, oscillating, or strobe lights.

Sect. 6H.0]
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Figure 6H-26. Closure in the Center of an Intersection (TA-26)
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Notes for Figure 6H-27—Typical Application 27
Closure at the Side of an Intersection

Guidance:

1. The situation depicted can be simplified by closing one or more of the intersection approaches. If this
cannot be done, andlor when capacity is a problem, through vehicular traffic should be directed to other
roads or streets.

2. Depending on road user conditions, flagger(s) or uniformed law enforcement officer(s) should be used to
direct road users within the intersection.

Standard:
3. At night, flagger stations shall be illuminated, except in emergencies.
Option:
4. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.
5. For short-duration work operations, the channelizing devices may be eliminated if a vehicle displaying
high-intensity rotating, flashing, oscillating, or strobe lights is positioned in the work space.
6. A BE PREPARED TO STOP sign may be added to the sign series.
Guidance:
7. When used, the BE PREPARED TO STOP sign should be located before the Flagger symbol sign.
8. ONE LANE ROAD AHEAD signs should also be used to provide adequate advance warning.
Support:
9. Turns can be prohibited as required by vehicular traffic conditions. Unless the streets are wide, it might be
physically impossible to make certain turns, especially for large vehicles.
Option:
10. Vehicle hazard warning signals may be used to supplement high-intensity rotating, flashing, oscillating, or
strobe lights.
Standard:
11. Vehicle hazard warning signals shall not be used instead of the vehicle’s high-intensity rotating,
flashing, oscillating, or strobe lights.

Sect. 6H.01
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Figure 6H-27. Closure at the Side of an Intersection (TA-27)

(optional)
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See Note 2 for flagger information
Note: See Tables 6H-2 and 6H-3 for the

meaning of the symbols and/or letter
codes used in this figure. }
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Notes for Figure 6H-28 —Typical Application 28
Sidewalk Detour or Diversion

Standard:

When crosswalks or other pedestrian facilities are closed or relocated, temporary facilities shall be
detectable and shall include accessibility features consistent with the features present in the existing
pedestrian facility.

Guidance:

Where high speeds are anticipated, a temporary traffic barrier and, if necessary, a crash cushion should
be used to separate the temporary sidewalks from vehicular traffic.

Audible information devices should be considered where midblock closings and changed crosswalk areas
cause inadequate communication to be provided to pedestrians who have visual disabilities.

Street lighting may be considered.

Only the TTC devices related to pedestrians
ROAD NARROWS signs, may be used to ¢
For nighttime closures,
close sidewalks.

are shown. Other devices, such as lane closure signing or
ontrol vehicular traffic.

Type A Flashing warning lights may be used on barricades that support signs and

Type C Steady-Burn or Type D 360-degree Steady-Burn warning lights m:
devices separating the temporary sidewalks from vehicular traffic flow,

Signs, such as KEEP RIGHT (LEFT), may be placed along a temporary sidewalk to guide or direct
pedestrians.

ay be used on channelizing

December 2009
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Figure 6H-28. Sidewalk Detour or Diversion (TA-28)
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Typical Application 28

Note; See Tables 6H-2 and 6H-3 for the meaning
of the symbols and/or letter codes used in
this figure.
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Notes for Figure 6H-29—Typical Application 29
Crosswalk Closures and Pedestrian Detours

Standard:
1. When crosswalks or other pedestrian facilities are closed or relocated, temporary faci_lilies sha.ll be
detectable and shall include ibility features i with the features present in the existing
pedestrian facility.

2. Curb parking shall be prohibited for at least 50 feet in advance of the midblock crosswalk.
Guidance:
3. Audible information devices should be considered where midblock closings and changed crosswalk areas
cause inadequate communication to be provided to pedestrians who have visual disabilities.
4. Pedestrian traffic signal displays controlling closed crosswalks should be covered or deactivated.
Option:
S. Street lighting may be considered.
6. Only the TTC devices related to pedestrians are shown. Other devices, such as lane closure signing or
ROAD NARROWS signs, may be used to control vehicular traffic.
7. For nighttime closures, Type A Flashing warning lights may be used on barricades supporting signs and
closing sidewalks.
8. Type C Steady-Burn or Type D 360-degree Steady-Burn warning lights may be used on channelizing
devices separating the work space from vehicular traffic.
In order to maintain the systematic use of the fluorescent yellow-green background for pedestrian, bicycle,

and school warning signs in a jurisdiction, the fluorescent yellow-green background for pedestrian, bicycle,
and school warning signs may be used in TTC zones.

9
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i 6H-29. Crosswalk Closures and Pedestrian
Figure 6H-29.
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Notes for Figure 6H-30—Typical Application 30
Interior Lane Closure on a Multi-Lane Street
Guidance:

1. This information applies to low-speed, low-volume urban streets. Where speed or volume is higher,
additional signing such as LEFT LANE CLOSED XX FT should be used between the signs shown.
Option:
2. The closure of the adjacent interior lane in the opposing direction may not be necessary, depending upon
the activity being performed and the work space needed for the operation.
3. Shadow vehicles with a truck-mounted attenuator may be used.

Sect. 6H,01
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Figure 6H-30. Interior Lane Closure on a Multi-Lane Street (TA-30)
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Notes for Figure 6H-31 —Typical Application 31

Lane Closure on a Street with Uneven Directional Volumes
Standard:

L. The illustrated information shall be used only when the vehicular traffic volume indicates that two
lanes of vehicular traffic shall be maintained in the direction of travel for which one lane is closed.
Option:
2. The procedure may be used during a peak period of vehicular traffic and then changed to provide two
lanes in the other direction for the other peak.
Guidance:

3. For high speeds, a LEFT LANE CLOSED XX FT sign should be added for vehicular traffic approaching
the lane closure, as shown in Fi igure 6H-32.

4. Conflicting pavement markings should be removed for long-term projects. For short-term and
intermediate-term projects where this is not practical, the channelizing devices in the area where the
pavement markings conflict should be placed at a maximum spacing of 112 S feet where S is the speed in
mph. Temporary markings should be installed where needed.

5. Ifthe lane shift has curves with recommended speeds of 30 mph or less, Reverse Turn signs should be
used.

6. Where the shifted section is long, a Reverse Curve sign should be used to show the initial shift and a
second sign should be used to show the return to the normal alignment.

7. If the tangent distance along the temporary diversion is less than 600  feet, the Double Reverse Curve sign
should be used at the location of the first Two Lane Reverse Curve sign. The second Two Lane Reverse
Curve sign should be omitted.

Standard:

8. The number of lanes illustrated on the Reverse Curve or Double Reverse Curve signs shall be the
same as the number of through lanes available to road users, and the direction of the reverse curves
shall be appropriately illustrated.

Option:

9. A longitudinal buffer space may be used in the activity area to Separate opposing vehicular traffic,

10. Where two or more lanes are being shifted, a W1-4 (or W1-3) sign with an ALL LANES (W24-1cP)
plaque (see Figure 6F-4) may be used instead of a sign that illustrates the number of lanes.

11. Where more than three lanes are being shifted, the Reverse Curve (or Turn) sign may be rectangular.

12. A work vehicle or a shadow vehicle may be equipped with a truck-mounted attenuator.

Sect. 6H.01
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Figure 6H-31. Lane Closures on a Street with Uneven
Directional Volumes (TA-31)
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Notes for Figure 6H-32—Typical Application 32
Half Road Closure on a Multi-Lane, High-Speed Highway
Standard:

L. Pavement markings no longer applicable shall be removed or obliterated as soon as prnc(icz_al.
Except for intermediate-term and short-term situations, temporary markings shall be prt_mded to
clearly delineate the temporary travel path. For short-term and intermediate-term situations _whcre
it is not feasible to remove and restore p: markings, ch. lization shall be made dominant
by using a very close device spacing.

Guidance:

2. When paved shoulders having a width of 8 feet or more are closed, channelizing devices should be used
10 close the shoulder in advance of the merging taper to direct vehicular traffic to remain within the

traveled way.

3. Where channelizing devices are used instead of pavement markings, the maximum spacing should be 1/2
S feet where S is the speed in mph.

4. If the tangent distance along the temporary diversion is less than 600 feet, a Double Reverse Curve sign
should be used instead of the first Reverse Curve sign, and the second Reverse Curve sign should be
omitted.

Option:
5. Warning lights may be used to supplement channelizing devices at night.
6. A truck-mounted attenuator may be used on the work vehicle and/or the shadow vehicle.

Sect, 6H.01
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Figure 6H-32. Half Road Closure on a Multi-Lane,

High-Speed Highway (TA-32)
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Notes for Figure 6H-33—Typical Application 33
Stationary Lane Closure on a Divided Highway
Standard:
1. This information also shall be used when work is being performed in the lane adjacent to the
median on a divided highway. In this case, the LEFT L ANE CLOSED signs and the corresponding
Lane Ends signs shall be substituted.
2. When a side road intersects the highway within the TTC zone, additional TTC devices shall be
placed as needed.
Guidance:
3. When paved shoulders having a width of 8 feet or more are closed, channelizing devices should be used
1o close the shoulder in advance of the merging taper to direct vehicular traffic to remain within the
traveled way.
Option:
4. A truck-mounted attenuator may be used on the work vehicle and/or shadow vehicle.
Support:
5. Where conditions permit, restricting all vehicles, equipment, workers, and their activities to one side of the
roadway might be advantageous.
Standard:
6. An arrow board shall be used when a freeway lane is closed. When more than one freeway lane is
closed, a separate arrow board shall be used for each closed lane.
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ivil i TA-33
Figure 6H-33. Stationary Lane Closure on a Divided Highway ( )

|
|

o ot

e o

! ] 500 ft
100 ft (optional) | ‘L
i k vehicle
|
5 Truck-mounted
. attenuator
Ay | — (optional)
ot el :
Buffer space (optional) 4 } Butfer space (optional)
7 i
Temporary white iz el
L= edge line ._- ‘
L _. i
| == . | ==
| & &
|—F— Shoulder taper 1

Shoulder taper
(see Note 3)

| A (see Note 3)
@ (N e
AP |

@ i |

-
—

|
| |
ik ‘ Note: See Tables 6H-2 and
6H-3 for the meanin
- LONG-TERM AND g
- INTERMEDIATE of the symbols and/or

'l:ﬂe; codes used in
Typical Application 33 is figure.

B - SHORT-TERM

December 2009

Sect. 6HOL

“\‘\‘ A AN\, "&“‘{‘\‘\ W ¥



Page 196 2009 Edition

Notes for Figure 6H-34—Typical Application 34
Lane Closure with a Temporary Traffic Barrier
Standard:
1. This information also shall be used when work is being performed in the lane adjacent to the g
median on a divided highway. In this case, the LEFT LANE CLOSED signs and the corresponding
Lane Ends signs shall be substituted.
Guidance:
2. For long-term lane closures on Jacilities with permanent edge lines, a temporary edge line should be
installed from the upstream end of the merging taper to the downstream end of the downstream taper,
and conflicting pavement markings should be removed.

3. The use of a barrier should be based on engineering judgment.
Standard:
4. Temporary traffic barriers, if used, shall comply with the provisions of Section 6F.85.

5. The barrier shall not be placed along the merging taper. The lane shall first be closed using
h izing devices and p: markings.

Option:

6. Type C Steady-Burn warning lights may be placed on channelizing devices and the barrier parallel to the
edge of pavement for nighttime lane closures,

7. The barrier shown in this typical application is an example of one method that may be used to close a lane
for a long-term project. If the work activity permits, a movable barrier may be used and relocated to the
shoulder during non-work periods or peak-period vehicular traffic conditions, as appropriate.

Standard:

8. If a movable barrier is used, the temporary white edge line shown in the typical application
shall not be used. During the period when the right-hand lane is opened, the sign legends and
the channelization shall be changed to indicate that only the shoulder is closed, as illustrated in
Figure 6H-5. The arrow board, if used, shall be placed at the downstream end of the shoulder taper
and shall display the caution mode.

Guidance:

9. Ifamovable barrier is used, the shift should be performed in the Jfollowing manner. When closing the
lane, the lane should be initially closed with channelizing devices placed along a merging taper using the
same information employed for a Stationary lane closure. The lane closure should then be extended with
the movable-barrier transfer vehicle moving with vehicular traffic. When opening the lane, the movable-
barrier transfer vehicle should travel against vehicular traffic from the termination area to the transition

area. The merging taper should then be removed using the same information employed for a stationary
lane closure. i v
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Figure 6H-34. Lane Closure with a
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Notes for Figure G6H-35—Typical Application 35
Mobile Operation on a Multi-Lane Road

Standard:

1. Arrow boards shall, as a minimum, be Type B, with a size of 60 x 30 inches.

2. Vehicle-mounted signs shall
or supplies. Sign legends on
is not in progress,

be mounted in a manner such that they are not obscured by equipment
vehicle-mounted signs shall be covered or turned from view when work

3. Shadow and work vehicles shall display high-intensity rotating, flashing, oscillating, or strobe lights.
4. Anarrow board shall be used when a freeway lane is closed, When more than one freeway lane is
closed, a separate arrow board shall be used for each closed lane,

Guidance:

3. Vehicles used for these operations should be made highly visible with appropriate equipment, such as

flags, signs, or arrow boards.
6. Shadow Vehicle 1 should be e

quipped with an arrow board and truck-mounted attenuator.

7. Shadow Vehicle 2 should be equipped with an arrow board. An appropriate lane closure sign should be

placed on Shadow Vehicle 2 s
8. Shadow Vehicle 2 should tray

0 as not to obscure the arrow board.

vel at a varying distance from the work operation so as to Pprovide adequate

sight distance for vehicular traffic approaching from the rear.

9. The spacing between the work vehicles and the shadow vehicles, and between each shadow vehicle
should be minimized to deter road users from driving in between.

10. Work should normally be accomplished during off-peak hours.

11. When the work vehicle occupies an interior lane (a lane other than the far right or far left) of a

directional roadway having a
drive the right-hand shoulder

Option:

right-hand shoulder 10 feet or more in width, Shadow Vehicle 2 should
with a sign indicating that work is taking place in the interior lane.

12. A truck-mounted attenuator may be used on Shadow Vehicle 2.

13. On high-speed roadways, a third shadow vehicle (not shown) may be used with Shadow Vehicle 1 in the
closed lane, Shadow Vehicle 2 straddling the edge line, and Shadow Vehicle 3 on the shoulder.

14. Where adequate shoulder width is not available, Shadow Vehicle 3 may also straddle the edge line.

Sect, 6H,01
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i TA-35)
Figure 6H-35. Mobile Operation on a Multi-Lane Road (
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Notes for Figure 6H-36—Typical Application 36

Lane Shift on a Freeway
Guidance:

1. The lane shift should be used when the work space extends into either the right-hand or Iefl;h(ln([ lane of

a divided highway and it is not practical, for capacity reasons, to reduce the number of available lanes.
Support: ‘ ‘

2. When a lane shift is accomplished by using (1) geometry that meets the design speed at which the
permanent highway was designed, (2) full normal cross-section (full lane width and full shoulders), and (3)
complete pavement markings, then only the initial general work-zone warning sign is required.

Guidance: A

3. When the conditions in Note 2 are not met, the information shown in the typical application should be

employed and all the following notes apply.
Standard:

4. Temporary traffic barriers, if used, shall comply with the provisions of Section 6F.85. :
5. The barrier shall not be placed along the shifting taper. The lane shall first be shifted using

g devices and p: markings.
Guidance:
6. A warning sign should be used to show the changed alignment.
Standard:

7. The number of lanes illustrated on the Reverse Curve signs shall be the same as the number of

through lanes available to road users, and the direction of the reverse curves shall be appropriately
illustrated.

Option:
8. Where two or more lanes are being shifted, a Wi-4 (or W1-3) sign with an ALL LANES (W24-1cP)
plaque (see Figure 6F-4) may be used instead of a sign that illustrates the number of lanes.
9. Where more than three lanes are being shifted, the Reverse
Guidance:

10. Where the shifted section is longer than 600 feet, one set of Reverse Curve signs should be used to show
the initial shift and a second set should be used to show the return to the normal alignment. [f the
tangent distance along the temporary diversion is less than 600 feet, a Double Reverse Curve sign should
be used instead of the first Reverse Curve sign, and the second Reverse Curve sign should be omitted.

B 11. Ifa STAY IN LANE sign is used, then solid white lane lines should be used.
Standard:

5 12. The minimum width of the shoulder lane shall be 10 feet.
13. For long-term stationary work, existing conflictin

1 temporary markings shall be installed be
Option:

Curve (or Turn) sign may be rectangular.

& pavement markings shall be removed and
fore traffic patterns are changed.

14. For shun-!crm stationary work, lanes may be delineated by channelizing devices or removable pavement
markings instead of temporary markings.

Guidance:
15. If the shoulder cannor adequately

accommodate trucks, trucks should be
16. The use of a barrier should be ba

directed 1o use the travel lanes.
sed on engineering judgment.

Option:
17. Type C Steady-Burn warning lights may be placed h i i
edge of the pavement for nighttime laneycloszres. R barrie parallel to the
Sect. 6H.01
December 2009

§

LLLLLL

ple



Page 201

way (TA-36)

2009 Edition
Figure 6H-36. Lane Shift on a Free
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Notes for Figure 6H-37—Typical Application 37
Double Lane Closure on a Freeway

Standard:
1. Anarrow board shall be used when a freeway lane is closed. When more than one freeway lane is
closed, a separate arrow board shall be used for each closed lane,
Guidance:
2. Ordinarily, the preferred position Jor the second arrow board is in the closed exterior lane at the
upstream end of the second merging taper. However, the second arrow board should be placed in the
closed interior lane at the downstream end of the second merging taper in the Jollowing situations:

a.

Option:

When a shadow vehicle is used in the interior closed lane, and the second arrow board is mounted on
the shadow vehicle;

b.Ifalignment or other conditions create any confusion as to which lane is closed by the second arrow

board; and

¢. When the first arrow board is Placed in the closed exterior lane at the downstream end of the first

merging taper (the alternative position when the shoulder is narrow).

3. Flashing warning lights and/or flags may be used to call attention to the initial warning signs.

4. A truck-mounted attenuator may be used on the shadow vehicle.

5. If a paved shoulder having a minimum width of 10 feet and sufficient strength is available, the left and
adjacent interior lanes may be closed and vehicular traffic carried around the work Space on the right-hand
lane and a right-hand shoulder.

Guidance:

6. When a shoulder lane is used that cannot adequately accommodate trucks, trucks should be directed to

use the normal travel lanes.
Sect, 6H.01
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Figure 6H-37. Double Lane Closure on a Freeway (TA-37)

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in
this figure.
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Notes for Figure 6H-38—Typical Application 38
Interior Lane Closure on a Freeway
Standard:
L. An arrow board shall be used when a freeway lane is closed. When more than one freeway lane is
closed, a separate arrow board shall be used for each closed lane.
2. If temporary traffic barriers are installed, they shall comply with the provisions and requirements

in Section 6F.85.
3. The barrier shall not be placed along the shifting taper. The lane shall first be shifted using
h: lizing devices and P markings,

4. For long-term stationary work, existing conflicting pavement markings shall be removed and
temporary markings shall be installed before traffic patterns are changed.
Guidance:

3. Fora long-term closure, a barrier should be used to provide additional safety to the operation in the
closed interior lane. A buffer space should be used at the upstream end of the closed interior lane.

6. The first arrow board displaying an arrow pointing to the right should be on the left-hand shoulder at
the beginning of the taper. The arrow board displaying a double arrow should be centered in the closed
interior lane and placed at the downstream end of the shifting taper.

7. If the two arrow boards create confusion, the 2L distance between the end of the merging taper and
beginning of the shift taper should be extended so that road users can focus on one arrow board at a
time.

8. The placement of signs should not obstruct or obscure arrow boards.
9. For long-term use, the dashed lane lines should be made solid white

in the two-lane section.
Option:

10. As an alternative to initially closing the left-hand lane, as shown in the typical aj
lane may be closed in advance of the interior lane closure with appropriate channeli

12. DO NOT PASS signs may be used.

13. If a paved shoulder having a minimum width of 10 feet and sufficient strength is available, the left-hand
and center lanes may be closed and motor vehicle traffic carried around the work space on the right-hand
lane and a right-hand shoulder. -

Guidance:

14. When a shoulder lane is used that cannor adequately accommodate
use the normal travel lanes

trucks, trucks should be directed to

Sect. 61,0/
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Figure 6H-38. Interior Lane Closure on a Free
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Notes for Figure 6H-39—Typical Application 39
Median Crossover on a Freeway
Standard:

1. Channelizing devices or temporary traffic barriers shall be used to separate opposing vehicular
traffic.

2. Anarrow board shall be used when a freeway lane is closed. When more than one freeway lane is
closed, a separate arrow board shall be used for each closed lane.
Guidance:

3. For long-term work on high-speed, high-volume highways, consideration should be given to using a
temporary traffic barrier to separate opposing vehicular traffic.
Option:

4. When a temporary traffic barrier is used to separate opposing vehicular traffic, the Two-Way Traffic,
Do Not Pass, KEEP RIGHT, and DO NOT ENTER signs may be eliminated.
5. The alignment of the crossover may be designed as a reverse curve.
Guidance:
6. When the crossover follows a curved alignment, the design criteria contained in the AASHTO “Policy on
the Geometric Design of Highways and Streets” (see Section IA.] 1) should be used.
7. When channelizing devices have the potential of leading vehicular traffic out of the intended traffic space,
the channelizing devices should be extended a dis

tance in feet of 2.0 times the speed limit in mph beyond
the downstream end of the transition area as depicted.

8. Where channelizing devices are used, the Two-Way Traffic signs should be repeated every | mile.
Option:

9. NEXT XX MILES Supplemental Distance plaques may be used with the
XX is the distance to the doy

Wwhstream end of the two-way section.
Support:

10. When the distance is sufficient
the section, they are less likely

Two-Way Traffic signs, where

ly short that road users entering the section can see the downstream end of
to forget that there is opposi ng vehicular traffic.
11. The sign legends for the four P

airs of signs approaching the lane closure
travel are not shown. They ar

s 0 > for the non-crossover direction of
e similar to the series shown for the Crosso
lane is closed.

ver direction, except that the left

Sect. 6H.01
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Figure 6H-39. Median Crossover on a Freeway (TA-39)

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in

this figure.
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Notes for Figure 6H-40—Typical Application 40

Median Crossover for an Entrance Ramp
Guidance:

1. The typical application illustrated should be used for carrying an entrance ramp across a closed
directional roadway of a divided highway.

2. Atemporary acceleration lane should be used to facilitate merging.

3. When used, the YIELD or STOP sign should be located far enough forward to provide adequate sight
distance of oncoming mainline vehicular traffic to select an acceptable gap, but should not be located so
far forward that motorists will be encouraged to stop in the path of the mainline traffic. If needed, yield
or stop lines should be installed across the ramp to indicate the point at which road users should yield or

stop. Also, a longer acceleration lane should be provided beyond the sign to reduce the gap size needed.
Option:

4. If vehicular traffic conditions allow, the ramp may be closed.

5. A broken edge line may be carried across the temporary entrance ramp to assist in defining the through
vehicular traffic lane.

6. When a temporary traffic barrier is used to separate opposing vehicular traffic, the Two-Way Traffic signs
and the DO NOT ENTER signs may be eliminated.

Sect. 6H.01
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Figure 6H-40. Median Crossover for an Entrance Ramp (TA-40)
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Notes for Figure 6H-41—Typical Application 41
Median Crossover for an Exit Ramp
Guidance: —

|

1. This typical application should be used for carrying an exit ramp across a closed direr[imml'r{m(/\v“ay
of a divided highway. The design criteria contained in the AASHTO “Policy on the Geometric Design of —
Highways and Streets” (see Section 1A.11) should be used for determining the curved alignment. .

2. The guide signs should indicate that the ramp is open, and where the temporary ramp is located. =
Conversely, if the ramp is closed, guide signs should indicate that the ramp is closed.

3. When the exit is closed, a black on orange EXIT CLOSED sign panel should be placed diagonally across =
the interchangelintersection guide signs and channelizing devices should be placed o physically close the
ramp.

4. In the situation (not shown) where channeli devices are placed along the mainline roadway, the
devices’ spacing should be reduced in the vicinity of the off ramp to emphasize the opening at the ramp -
itself. Channelizing devices andlor temporary pavement markings should be placed on both sides of the -
temporary ramp where it crosses the median and the closed roadway. =
5. Advance guide signs providing information related to the temporary exit should be relocated or
duplicated adjacent to the temporary roadway.
Standard:

s

6. A temporary EXIT sign shall be located in the temporary gore. For better visil t shall be =
mounted a minimum of 7 feet from the pavement surface to the bottom of the s ign. -
Option: -
7. Guide signs referring to the exit may need to be relocated to the median. o
8. The temporary EXIT sign placed in the temporary gore may be either black on orange or white on green g
9. Insomei a temporary decel lane may be useful in facilitating the exiting maneuver. -
10. When a temporary traffic barrier is used to separate opposing vehicular traffic, the Two-Way Traffic signs 3 -
may be omitted. E -
- e
4
__{
o -
-

U
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Figure 6H-41. Median Crossover for an Exit Ramp (TA-41)

Lighting

Lighting
(optional) ~~~e—s

Temporary yellow
edge line

Temporary white
edge line

25-foot spacing

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or

// letter codes used in

this figure,

Typical Application 41
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Notes for Figure 6H-42—Typical Application 42
Work in the Vicinity of an Exit Ramp

Guidance:
1. The guide signs should indicate that the ramp is open, and where the temporary ramp is located.
However, if the ramp is closed, guide signs should indicate that the ramp is closed.
2. When the exit ramp is closed, a black on orange EXIT CLOSED sign panel should be placed diagonally
across the interchangelintersection guide signs.
3. The design criteria contained in the AASHTO “Policy on the Geometric Design of Highways and Streets”
(see Section 1A.11) should be used for determining the alignment.
Standard:
4. A temporary EXIT sign shall be located in the temporary gore. For better vi Y.
mounted a minimum of 7 feet from the pavement surface to the bottom of the sign.
Option:
5. The temporary EXIT sign placed in the temporary gore may be either black on orange or white on green.
6. An alternative procedure that may be used is to channelize exiting vehicular traffic onto the right-hand
shoulder and close the lane as necessary.
Standard:
7. An arrow board shall be used when a freeway lane is closed. When more than one freeway lane is
closed, a separate arrow board shall be used for each closed lane.

Sect. 6H.0]
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xit Ramp (TA-42)

n E:
Figure 6H-42. Work in the Vicinity of a

Temporary
yellow
edge line

EXIT
| X

Temporary white
edge lines

e

Temporary white
edge lines

houlder t

taperi————1

3

%z
L

‘ Note: See Tables 6H-2 and

| 6H-3 for the meaning
' t t ! of the symbols and/or
el letter codes used in
=y | this figure.

Typical Application 42
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Notes for Figure 6H-43—Typical Application 43
Partial Exit Ramp Closure
Guidance:

1. Truck off-tracking should be considered wh
adequate (see Section 6G.08).

hen determining whether the minimum lane width of 10 feet is

Sect, 64,01
December 2009
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ure (TA-43)
Figure 6H-43. Partial Exit Ramp Closure (
Note: See Tables 6H-2 and 6H-3 for the
t t meaning of the symbols and/or
I | letter codes used in this figure.
Typical Application 43
December 2009
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Notes for Figure 6H-44—Typical Application 44
Work in the Vicinity of an Entrance Ramp
Guidance: . :
1. An acceleration lane of sufficient length should be provided whenever possible as shown on the left
diagram.
Standard: : =
2. For the information shown on the diagram on the right-hand side of the ly[{ucal a.pphcatlon, where
inad acceleration di exists for the temporary entrance, the YIELD sign shall be
replaced with STOP signs (one on each side of the approach).
Guidance:

3. When used, the YIELD or STOP sign should be located so that ramp vehicular traffic has adequate sight
distance of oncoming mainline vehicular traffic to select an acceptable gap in the mainline re/ycular
traffic flow, but should not be located so far forward that motorists will be encouraged to stop in the path
of the mainline traffic. Also, a longer acceleration lane should be provided beyond the sign to reduce the
gap size needed. If insufficient gaps are available, consideration should be given to closing the ramp.

4. Where STOP signs are used, a temporary stop line should be placed across the ramp at the desired
stop location.

5. The mainline merging taper with the arrow board at its starting point should be located sufficiently
in advance so that the arrow board is not confusing to drivers on the entrance ramp, and so that
the mainline merging vehicular traffic from the lane closure has the opportunity to stabilize before
encountering the vehicular traffic merging from the ramp.

6. Ifthe ramp curves sharply to the right, warning signs with advisory speeds located in advance of the
entrance terminal should be placed in pairs (one on each side of the ramp).

7. A Stop Beacon (see Section 4L
placed above the STOP sign.
8. Where the acceleration distance is signifi ly reduced, a supplemental plaque may be place
Yield Ahead sign reading NO MERGE AREA. £ S e N
Standard:

9. Anarrow board shall be used when a freeway lane is i
S y lane is closed. When more th:
closed, a separate arrow board shall be used for each closed lane, e

.05) or a Type B high-intensity warning flasher with a red lens may be

N
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Figure 6H-44. Work in the Vicinity of an Entrance Ramp (TA-44)

Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in
this figure.

Temporary yellow

edge line f 3

L
Temporary white,
edge line 20

Temporary yellow
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A - ADDED LANE

B - MERGE REQUIRED

Typical Application 44
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Notes for Figure 6H-45—Typical Application 45
Temporary Reversible Lane Using Movable Barriers

St i i in highway work
1. This application addresses one of several uses for movable barriers (see Section 6F.85) in klg W { 4
zones. In this example, one side of a 6-lane divided highway is closed to perform the work operatio d
and vehicular traffic is carried in both directions on the remaining 3-lane roadway by means of a median
il direction of | in the center
commodate unbalanced peak-period vehicular traffic volumes, the irccnop of travel in the ce:

;‘:;::Cis switched to the direcli(?:havqﬁg the greater volume, with the transfer typically being made twice
daily. Thus, there are four vehicular traffic phases described as follows:
a. Phase A—two travel lanes northbound and one lane southbound;
b. Transition A to B—one travel lane in each direction;
¢. Phase B—one travel lane northbound and two lanes southbound; and
d. Transition B to A—one travel lane in each direction.

The typical application on the left illustrates the placement of devices during Phase A. The typical
application on the right shows conditions during the transition (Transition A to B) from Phase A to Phase B.
Guidance:

2. For the reversible-lane situation depicted, the ends of the movable barrier should terminate in a
protected area or a crash cushion should be provided. During Phase A, the transfer vehicle .;h(r::/(l
be parked behind the downstream end of the movable barrier. for southbound traffic as shown in the
typical application on the left. During Phase B, the transfer vehicle should be parked behind between
the downstream ends of the movable barriers at the north end of the TTC zone as shown in the typical
application on the right.

The transition shift from Phase A to B should be as Jollows:

a. Change the signs in the northbound advance warning area and transition area from a LEFT
LANE CLOSED AHEAD to a 2 LEFT LANES CLOSED AHEAD. Change the mode of the second

northbound arrow board from Caution to Right Arrow.

Place channelizing devices to close the northbound center lane.

. Move the transfer vehicle from south to north to shift the movable barrier from the west side to the

east side of the reversible lane

d. Remove the channelizing devices closing the southbound center lane.

e. Change the signs in the southbound transition area and advance warning area from a 2 LEFT
LANES CLOSED AHEAD to a LEFT LANE CLOSED AHEAD. Change the mode of the second
southbound arrow board from Right Arrow to Caution.

Where the lane to be opened and closed is an exterior lane (adjacent to the edge of the traveled way or
the work space), the lane closure should begin by closing the lane with (~lza11rxé[i:i/1g devices placed along
amerging taper using the same information employed for a stationary lane closure. The lane closure
should then be extended with the movable-barrier transfer vehicle rnriu'ing with vehicular traffic. kVIx
opening the lane, the transfer ve ; i

hicle should travel against vehicul ic. i
/ sfer S ar traffic. The merging taper sh
be removed in a method similar to a Stationary lane closure. & T
Option:

4. The procedure may be used durin a peak period of vehic i
e lhegmh;: pesi. vehicular traffic and then changed to provide two

:. :l;;gg}:l:d;m}l bufferhs};ace may Parate opposing vehicular traffic
3 rk vehicle or a sf i 3 equi ith 4 .
SR adow vehicle may be equipped with a truck-mounted attenuator,
7. An arrow board shall be used when a f; i
S reeway lane is cl, L
closed, a separate arrow board shall be used {‘or each cclﬁz l::: e e e eewnyilane e

S

w

be used in the activity area to se|
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Figure 6H-45. Temporary Reversible Lane Using Movable Barriers (TA-45)

PHASE A TRANSITION FROM ATO B

L=

L Parking location
for transfer vehicle
during Phase B

for transfer vehicle
during Phase B

> Movable Buffer space

. Movable
attenuator (optional) | &

attenuator

Movable barrier —7

N
Sty
/

Parking location
transfer vehicle

Typical Application 45
Note: See Tables 6H-2 and 6H-3 for the meanin, of th letter
Although leader lines point to Vihe gt nant senclor letter codes used i
should bolnﬂllludonm Nmmmmldmyma ":"M.M Sactine o8ciway, moet S ese i
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Notes for Figure 6H-46—Typical Application 46
Work in the Vicinity of a Grade Crossing
Guidance:
1. When grade crossings exist either within or in the vicinity of roadway work activities, extra care should
be taken to minimize the probability of conditions being created, by lane restrictions, flagging, or other

operations, where vehicles might be stopped within the grade crossing, considered as being 15 feet on
either side of the closest and farthest rail.
Standard:

2. If the queuing of vehicles across active rail tracks cannot be avoided, a uniformed law enforgerrgen(
officer or flagger shall be provided at the grade crossing to prevent vehicles from stopping within
the grade crossing (as described in Note 1), even if automatic warning devices are in place.

Guidance:

3. Early coordination with the railroad company or light rail transit agency should occur before work
starts.

4. In the example depicted, the buffer space of the activity area should be extended upstream of the grade
crossing (as shown) so that a queue created by the flagging operation will not extend across the grade
crossing.

5. The DO NOT STOP ON TRACKS sign should be used on all approaches to a grade crossing within the
limits of a TTC zone.

Option:

6. Flashing warning lights and/or flags may be used to call attention to the advance warning signs.

7. A BE PREPARED TO STOP sign may be added to the sign series.
Guidance:

8. When used, the BE PREPARED TO STOP sign should be located before the Flagger symbol sign.
Standard:

9. At night, flagger stations shall be illuminated, except in emergencies.

Sect, 6H.01
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ng (TA-46)
Figure 6H-46. Work in the Vicinity of a Grade Crossing (T/

=
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Note: See Tables 6H-2 and
6H-3 for the meaning
of the symbols and/or
letter codes used in
this figure

Typical Application 46
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APTER 61. CONTROL OF TRAFFIC THROUGH TRAFFIC
CHAER INCIDENT MANAGEMENT AREAS

Section 61.01 General
Support:

01 The National Incident Management System (NIMS) requires the use of the Incident Command System (ICS)
at traffic incident management scenes.

02 A traffic incident is an emergency road user occurrence, a natural disaster, or other unplanned event that
affects or impedes the normal flow of traffic.

03 A traffic incident management area is an area of a highway where temporary lraf.'ﬁc controls are mstzlled.
as authorized by a public authority or the official having jurisdiction of the roadway, in response to a road user
incident, natural disaster, hazardous material spill, or other unplanned incident. It is a type of TTC zone and
extends from the first warning device (such as a sign, light, or cone) to the last TTC device or to a point where
vehicles return to the original lane alignment and are clear of the incident.

04 Traffic incidents can be divided into three general classes of duration, each of which has unique traffic control
characteristics and needs. These classes are:

A. Major—expected duration of more than 2 hours,
B. Intermediate—expected duration of 30 minutes to 2 hours, and
C. Minor—expected duration under 30 minutes,

95 The primary functions of TTC at a traffic incident management area aj :
and to provide guidance information on the path to follow through the incident area. Alerting road users and
establishing a well defined path to guide road users through the incident area will serve to protect the incident
responders and those involved in working at the incident scene and will aid in moving road users expeditiously
past or around the traffic incident, will reduce the likelihood of secondary traffic crashes, and will preclude -
unnecessary use of the surrounding local road system. Examples include a stalled vehicle blocking a lane, a traffic

crash blocking the traveled way, a hazardous material spill along a highway, and natural disasters such as floods
and severe storm damage.

Guidance:

08 In order 10 reduce response time for traffic incidents, highway agencies, appropriate public safety agencies
(law enforcement, fire and rescue, emergency communications, emergency medical, and other emergency
management), and private sector responders (towing and recovery and hazardous material § contractors) should

mutually plan for occurrences of traffic incidents along the major and heavily traveled highway and street
system.

are to inform road users of the incident

r ! / 7| s for accomplishing their
tasks in and near traffic and in the requirements for traffic incident management contained in this Manual.
ident off the traveled roadway or 1o provide Jfor

y p edia personnel should constant! y be aware of their

| visibility to oncoming traffic and wear high-visibility apparel. : 4

B 08 Emergency veﬁic'lcx _xh{;uld be safe-positioned (see definition in Section 1A.13) such that traffic flow through
the incident scene is optimized. All emergency vehicles that subsequently arrive should be i )

7 A y ositioned in a
manner that does not interfere with the established temporary traffic flow. &
0 Respm,ders arriving at atraffic incident should estimate the magnitude of the traffic incident, the expected
time duration of the traffic incident, and the expected vehicle queue length, and then should set up the
appropriate temporary traffic controls Jor these estimates. N 2
Option:

e

traffic incident ma

5 Ana, situati 2
rder on a fluorescent pink background (see Figure 61-1), Rt aliona may have

Support:

1 While some traffic incidents might be antici
; i :
' severe and unpredictable problems The ability to qui i e o
£ e pr 5 A0ttty to quickly instal] Proper temporary traf;
! e I:;: (sl;lﬂfleecat:zf agimhc:vdent. such as secondary crashes or excessive lmﬂ‘?:deéy? 'ii\cnceosglrotl'sln
St :éemge s ‘ay agency, and enforcement actjyj ies is the Proper ccnlroi of roadel?s:l:a p: e
i n _l;;o?dcr;. victims, and other Personne| at lhemsi!tem'ﬁgs[:m
{ or the implementaj )
, parking contiol- & : t 1 Ntation and enforce, i
g S, and speed zoning. It is desirable for these statutes lor;::v(iggig%??em:(e
ien

authority for, and implementatiop of, eds of changi
anging conditions found

} 10 Warning and guide signs used for TTC a black | d and
a black legend an

ted and pla
pal nd planned for, ghl POse more
night greatly

flexibility in the
in traffic inciden

t management areqs. TTC o respond to the ne
Sect, 61.01
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igns
Figure 61-1. Examples of Traffic Incident Management Area Sig

® & =E

E5-2a
W4-2

o Md-9 M4-10

Ww3-4

Option: - Lms s
For traffic incidents, particularly those of an emergency nature, TTC }lgv:ces on’ ;n may
initial response as long as they do not themselves create unnecessary additional hazards.

Section 61.02 Major Traffic Incidents

Support: A
o Major traffic incidents are typically traffic incidents involving hazardous malcrlal_s. f_a(al lmfﬁt': crashes
involving numerous vehicles, and other natural or man-made disasters. These traffic incidents typically involve
closing all or part of a roadway facility for a period exceeding 2 hours.

sed for the
12

Guidance:

If the traffic incident is anticipated to last more than 24 hours, applicable procedures and devices set forth

in other Chapters of Part 6 should be used.

Support:

03 A road closure can be caused by a traffic incident such as a road user crash that blocks the traveled way. Road

users are usually diverted through lane shifts or detoured around the traffic incident and back to the original

roadway. A combination of traffic engineering and enforcement preparations is needed to determine the detour

route, and to install, maintain or operate, and then to remove the necessary traffic control devices when the detour

is terminated. Large trucks are a significant concern in such a detour, especially when detouring them from a

controlled-access roadway onto local or arterial streets.

04 During traffic incidents, large trucks might need to follow a route separate from that of automobiles because

of bridge, weight, clearance, or geometric restrictions. Also, vehicles carrying hazardous material might need to

follow a different route from other vehicles.

05 Some traffic incidents such as hazardous material spills might require closure of an entire highway. Through
road users must have adequate guidance around the traffic incident. Maintaining good public rcl‘z’nions is desirable

The cooperation of the news media in publicizing the existence of, and reasons for, traffic incident management X

areas and their TTC can be of great assistance in keeping road users and the general public well informed.

% The eslabllshmenl. maintenance, and prompt removal of lane diversions can be effectively managed by
interagency planning that includes representatives of highway and public safety agencies.

Guidance:

07 All traffic control devices needed to set up the TTC at a traffic incident should be
be readily deployed for all major traffic incidents. The TTC should include the

lane closures, and upstream warning devices to ale,

diversion 1o an appropriate alternative route.

08 Attention should be paid to the upstream end of

approaching the back of the queue.

09 If manual traffic control is needed, it should be
enforcement officers.

available so that they can

¢ proper traffic diversions, tapered.
rt traffic approaching the queue and to encourage earlype

the traffic queue such that warning is given to road users

provided by qualified flaggers or uniformed law

December 2009
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Option:

1 If flaggers are used to provide traffic control for an incident management situation, the flaggers may use 3
appropriate traffic control devices that are readily available or that can be brought to the traffic incident scen;
on short notice.
Guidance: -

n When light sticks or flares are used to establish the initial traffic control at incident scenes, channelizing
devices (see Section 6F.63) should be installed as soon thereafter as practical.
Option: )

2 The light sticks or flares may remain in place if they are being used to supplement the channelizing devices.
Guidance:

13 The light sticks, flares, and channelizing devices should be removed after the incident is terminated.

Section 61.03 Intermediate Traffic Incidents
Support:

o Intermediate traffic incidents typically affect travel lanes for a time period of 30 minutes to 2 hours, and
usually require traffic control on the scene to divert road users past the blockage. Full roadway closures might
be needed for short periods during traffic incident clearance to allow traffic incident responders to accomplish
their tasks.

92 The establishment, maintenance, and prompt removal of lane diversions can be effectively managed by
interagency planning that includes representatives of highway and public safety agencies.

Guidance:

0 All traffic control devices needed to set up the TTC at a traffic incident should be available so that they can
be readily deployed for intermediate traffic incidents. The TTC should include the proper traffic diversions,
tapered lane closures, and upstream warning devices to alert traffic approaching the queue and to encourage
early diversion to an appropriate alternative route.

04 Autention should be paid to the u
approaching the back of the queue.
05 If manual traffic control is needed, it should
enforcement officers.

Option:

05 If flaggers are used to provide traffic control fo
appropriate traffic control devices that
short notice.

Guidance:

ipstream end of the traffic queue such that warning is given to road users

be provided by qualified flaggers or uniformed law

r an incident management situation, the flaggers may use
are readily available or that can be brought to the traffic incident scene on

o7 .Wlxen light sticks or flares are used to establish the initial traffic control at incident scenes, channelizing
devices (see Section 6F.63) should be installed as soon thereafter as practical.
Option:

The light sticks or flares may remain in place if they are being used to supplement the channelizing devices.
Guidance:

09 The light sticks, flares, and channelizing dey

Section 61.04 Minor Traffic Incidents

Support:

vices should be removed after the incident is terminated.

o1 Minor traffic incidents are typically disabled vehi

30 minutes. On-scene responders are t
agency service patrol vehicles.

%2 Diversion of traffic into other |
or practical to set up a lane closure

S cles and minor crashes that result in lane closures of less than

ypically law enforcement and towing companies, and Occasionally highway
ghwa

anes is often not needed or is needed onl

: 2 y briefly. Itis not generall i
with traffic control o A 00 generally possible
resporsibility oF bn sescs: E ontrol devices for a minor traffic incident. Traffic control is the
Guidance:

03 When a minor Iraffic incident blocks a trave

: { lane, it s »
quickly as possible, should be removyed from that lane 1o the shoulder as

Sect, 6102 10 61,04
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Section 6105 Use of Emergency-Vehicle Lighting
Support: A . .
i h-intensity rotating, flashing, oscillating, or strobe lights) is

—vehicle lighting (such as hi
B e cst;ggts o%a traffic incgidcm. for the safety of emergency responders and persons

1l as road users approaching the traffic incident. Emcrgcncy-vehlc]e lighting,
however, provides warning only and provides no effective traffic control. The use of too mal_'l); lights _atha[n L
incident scene can be distracting and can create confusion for approaching road users, especial ly at nig d 5
users approaching the traffic incident from the opposite direction on a (].IVIF]Cd faclh_ly are often dusn;:ncte ; Y .
emergency-vehicle lighting and slow their vehicles to look at the traffic incident posing a hazard to themselves an:
others traveling in their direction. y -

02 The use of emergency-vehicle lighting can be reduced if good traffic control has been established at a traffic
incident scene. This is especially true for major traffic incidents that might involve a nur'nber of emergency
vehicles. If good traffic control is established through placement of advanced warning signs zmdvtrafh_c Fomrol
devices to divert or detour traffic, then public safety agencies can perform their tasks on scene with minimal
emergency-vehicle lighting.

essential, especially in the initial
involved in the traffic incident, as wel

Guidance:
w  Public safety agencies should examine their policies on the use of emergency-vehicle lighting, especially after
a traffic incident scene is secured, with the intent of reducing the use of this lighting as much as possible while
not endangering those at the scene. Special consideration should be given to reducing or extinguishing forward
facing emergency-vehicle lighting, especially on divided roadways, to reduce distractions to oncoming road users.
94 Because the glare from fi or vehicle can impair the nig vision of approaching road
users, xl;v»‘.ﬂf)o(_lll.glll: or vehicle headlights that are not needed for illumination, or to provide notice to other road
users of an incident response vehicle being in an unexpected location, should be turned off at night.

Hioh S s
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At Colorado Contractors Association, we believe n the power of infrastructure. From roads

to railroads, pipelines to airports, without infrastructure, nothing happens. As Colorado's

leading association for infrastructure construction professionals, we're committed to

helping our diverse industry members stay competitive, stay informed, stay ahead and

stay connected through the power of advocacy, education, training and partnerships.

From heavy highway and transportation to utility, entrepreneurial small businesses

and industry support services, CCA and its members are working together to enhance

Colorado’s quality of life and economic vitality through the power of infrastructure.

#§ COLORADO
' CONTRACTORS
ASSOCIATION

BRINGING INFRASTRUCTURE TO LIFE

COLORAOOCONTRACTORS.ORG ”;: outhow the power of a CCA membership can enhance your business, our industry
2and our state. Contact Randy Drennen at 3032906611 x14 or rdrennen@ccainfo.org



