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CHAPTER 6A. GENERAL
Section 6A.01 General

Support:

When the normal function of the roadway is suspended, temporary traffic control planning
provides for continuity of the movement of motor vehicle, bicycle, and pedestrian traffic; transit
operations; and access to property and utilities.

The primary function of temporary traffic control is to provide for the safe and efficient
movement of vehicles, bicyclists, and pedestrians through or around temporary traffic control
zones while reasonably protecting workers and equipment.

Of equal importance to the public traveling through the temporary traffic control zone is the
safety of workers performing the many varied tasks within the work space. Temporary traffic
control zones present constantly changing conditions that are unexpected by the road user. This
creates an even higher degree of vulnerability for the workers on or near the roadway (see Section
6D.02). At the same time, the temporary traffic control zone provides for the efficient completion
of whatever activity interrupted the normal use of the roadway.

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

No one set of temporary traffic control devices can satisfy all conditions for a given project.
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 temporary traffic
control devices. The temporary traffic control selected for each situation depends on type of
highway, road user conditions, duration of operation, physical constraints, and the nearness of the
work space to road users.

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
temporary traffic zone, which reduces the possible number of conflicts.

Standard:

Temporary traffic control 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 incident
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management. Such statutes shall provide sufficient flexibility in the application of
temporary traffic control to meet the needs of changing conditions in the temporary
traffic control zone.

Guidance:

The temporary traffic control plan should start in the planning phase and continue
through the design, construction, and restoration phases. The temporary traffic control
plans and devices should follow the principles set forth in Part 6.

Option:

Temporary traffic control plans may deviate from the typical applications described in Chapter
6H to allow for conditions and requirements of a particular site or jurisdiction.

Support:

The criteria 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.
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CHAPTER 6B. FUNDAMENTAL PRINCIPLES

Section 6B.01 Fundamental Principles of Temporary Traffic Control

Standard:

The control of road users through a temporary traffic control zone shall be an
essential part of highway construction, utility work, maintenance operations, and
incident management.

Support:

Construction, maintenance, utility, and incident zones can all benefit from temporary traffic
control to compensate for the unexpected or unusual situations faced by road users. When
planning for temporary traffic control in these zones, it can be assumed that it is appropriate for
road users to exercise extra caution. Even though road users are assumed to be using extra caution,
special care is still needed in applying temporary control techniques.

Special plans preparation and coordination with transit, other highway agencies, police and
other emergency units, utilities, schools, and railroad companies might be needed to reduce
unexpected and unusual road user operation situations.

During temporary traffic control activities, commercial vehicles might need to follow a
different route from passenger vehicles because of bridge, weight, clearance, or geometric
restrictions. Also, vehicles carrying hazardous materials might need to follow a different route
from other vehicles. The Truck Route National Network and hazardous materials signs are
included in Section 2B.45.

Experience has shown that following the fundamental principles of Part 6 will assist road users
and help protect workers in the vicinity of temporary traffic control zones. While these principles
provide guidance for good temporary traffic control for the practitioner, they do not establish
standards and warrants.

Guidance:

Road user and worker safety in temporary traffic control zones should be an integral
and high-priority element of every project from planning through design and construction.
Similarly, maintenance and utility work should be planned and conducted with the safety
of drivers, bicyclists, pedestrians, and workers being considered at all times. If the
temporary traffic control zone includes a highway-rail grade crossing, early coordination
with the railroad company should take place.
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Support:

Formulating specific plans for incident management temporary traftic control is difficult
because of the variety of situations that can arise.

Guidance:

General plans or guidelines should be developed to provide safety for drivers,
bicyclists, pedestrians, workers, enforcement/emergency officials, and equipment, 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 temporary traffic control zones. The
goal should be to route road users through such zones using roadway geometrics,
roadside features, and temporary traffic control devices as nearly as possible
comparable to those for normal highway situations.

A temporary traffic control 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 temporary traffic control
plan should be approved by an official knowledgeable (for example, trained and/or
certified) in proper temporary traffic control practices.

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

A.

Temporary traffic control 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).

Frequent and abrupt changes in geometrics such as lane narrowing, dropped lanes,
or main roadway transitions that require rapid maneuvers, should be avoided.

Provisions should be made for the reasonably safe operation of work, particularly
on high-speed, high-volume roadways.

Road users should be encouraged to use alternative routes that do not include
temporary traffic control zones.

Bicyclists and pedestrians should be provided with access and reasonably safe
passage through the temporary traffic control zone.
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F. Roadway occupancy should be scheduled during off-peak hours and, if necessary,
night work should be considered.

G. Early coordination with officials having jurisdiction over the affected cross streets
and providing emergency services should occur before roadway or ramp closings.

H. Roadway occupancy and work completion time should be minimized to
reduce exposure to potential hazards.

Drivers, bicyclists, and pedestrians should be guided in a clear and positive manner
while approaching and traversing temporary traffic control zones and incident sites. The
following principles should be applied:

A. Adequate warning, delineation, and channelization should be provided to assist in
guiding road users in advance of and through the temporary traffic control zone or
incident site by using proper pavement marking, signing, or other devices that are
effective under varying conditions.

B. Temporary traffic control devices inconsistent with intended travel paths through
temporary traffic control 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.

C. Flagging procedures, when used, should provide positive guidance to road users
traversing the temporary traffic control zone.

To provide acceptable levels of operations, routine day and night inspections of
temporary traffic control elements should be performed as follows:

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

B. As the work progresses, temporary traffic controls and/or working conditions

should be modified in order to provide safe and efficient road user movement and
to promote worker safety. The individual responsible for temporary traffic control
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should have the authority to halt work until applicable or remedial safety measures
are taken.

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

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

Attention should be given to the maintenance of roadside safety during the life of the
temporary traffic control 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 accomplished by the use of pavement
markings, signing, and crashworthy channelizing devices.

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

Each person whose actions affect temporary traffic control zone safety, from the
upper-level management through the field workers, should receive training appropriate to
the job decisions each individual is required to make. Only those individuals who are
trained in proper temporary traffic control practices and have a basic understanding of the
principles (established by applicable standards and guidelines, including those of this
Manual) should supervise the selection, placement, and maintenance of temporary traffic
control devices used for temporary traffic control zones and for incident management.

Good public relations should be maintained by applying the following principles:
A. The cooperation of the various news media should be sought in publicizing the

existence of and reasons for temporary traffic control zones because news releases
can assist in keeping the road users well informed.
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B. The needs of abutting property owners, residents, and businesses should be
assessed and appropriate accommodations made.

C. The needs of emergency service providers (police, fire, and medical) should be
assessed and appropriate coordination and accommodations made.

D. The needs of railroads and transit should be assessed and appropriate coordination
and accommodations made.

Standard:

All temporary traffic control devices shall be removed as soon as practical when
they are no longer needed. When work is suspended for short periods of time,
temporary traffic control devices that are no longer appropriate shall be removed or
covered.
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CHAPTER 6C. TEMPORARY TRAFFIC CONTROL ELEMENTS

Section 6C.01 Temporary Traffic Control Plans
Support:

A temporary traffic control plan describes temporary traffic control measures to be used for
facilitating road users through a work zone. Temporary traffic control plans play a vital role in
providing continuity of safe and efficient road user flow when a work zone, incident, or other
event temporarily disrupts normal road user flow. Important auxiliary provisions that cannot
conveniently be specified on project plans can easily be incorporated into Special Provisions
within the temporary traffic control plan.

Temporary traffic control plans range in scope from being very detailed to simply referencing
typical drawings contained in this Manual, standard approved highway agency drawings and
manuals, or specific drawings contained in the contract documents. The degree of detail in the
temporary traffic control plan depends entirely on the complexity of the situation.

Guidance:

Temporary traffic control plans should be prepared by persons knowledgeable (for
example, trained and/or certified) about the fundamental principles of temporary traffic
control and work activities to be performed. The design, selection and placement of
temporary traffic control devices for a temporary traffic control plan should be based on
engineering judgment.

Coordination should be made between adjacent or overlapping projects to check that
duplicate signing is not used and to check compatibility of traffic control between adjacent
or overlapping projects.

Traffic control planning should be completed for all highway construction, utility
work, maintenance operations, and incident management including minor maintenance
and utility projects prior to occupying the temporary traffic control zone.

Option:

Provisions may be incorporated into the project bid documents that enable contractors to
develop an alternate temporary traffic control plan.

Modifications of temporary traffic control plans may be necessary because of changed
conditions or a determination of better methods of safely and efficiently handling road users.
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Guidance:

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

Provisions for effective continuity of transit service should be incorporated into the
temporary traffic control planning process. Often, public transit buses cannot efficiently
be detoured in the same manner as other vehicles (particularly for short-term maintenance
projects). The temporary traffic control plan should provide for features such as temporary
bus stops, pull-outs, and satisfactory waiting areas for transit patrons, if applicable (see
Section 10A.05 for additional light rail transit issues to consider for temporary traffic
control).

Provisions for effective continuity of railroad service and acceptable access to abutting
property owners and businesses should also be incorporated into the temporary traffic
control planning process.

Reduced speed limits should be used only in the specific portion of the temporary
traffic control zone where conditions or restrictive features are present. However, frequent
changes in the speed limit should be avoided. A temporary traffic control plan should be
designed so that vehicles can safely travel through the temporary traffic control zone with
a speed limit reduction of no more than 16 km/h (10 mph).

A reduction of more than 16 km/h (10 mph) in the speed limit should be used only
when required by restrictive features in the temporary traffic control zone. Where
restrictive features justify a speed reduction of more than 16 km/h (10 mph), additional
driver notification should be provided. The speed limit should be stepped down in advance
of the location requiring the lowest speed, and additional temporary traffic control
warning devices should be used.

Reduced speed zoning (lowering the regulatory speed limit) should be avoided as
much as practical because drivers will reduce their speeds only if they clearly perceive a
need to do so.

Support:

Research has demonstrated that large reductions in the speed limit, such as a 50 km/h (30 mph)
reduction, increase speed variance and the potential for crashes. Smaller reductions in the speed
limit of up to 16 km/h (10 mph) cause smaller changes in speed variance and lessen the potential
for increased crashes. A reduction in the regulatory speed limit of only up to 16 km/h (10 mph)
from the normal speed limit has been shown to be more effective.
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Section 4511.21 of the Ohio Revised Code establishes how speed limits may be
reduced and Part 6 of the ODOT “Traffic Engineering Manual” (see Section 1A.11)
provides additional information on speeds in temporary traffic control zones.

Section 6C.02 Temporary Traffic Control Zones
Support:

A temporary traffic control zone is an area of a highway where road user conditions are
changed because of a work zone or an incident through the use of temporary traffic control
devices, police, or other authorized officials.

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 rotating/strobe lights on a vehicle to the

END ROAD WORK sign or the last temporary traffic control device.

An incident area is an area of a highway where temporary traffic controls are imposed by
authorized officials in response to a road user incident, natural disaster, or special event.

Section 6C.03 Components of Temporary Traffic Control Zones
Support:
Most temporary traffic control 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 single sign or rotating/strobe lights on a vehicle to
a series of signs in advance of the temporary traffic control zone activity area.
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Guidance:

Typical distances for placement of advance warning signs on expressways and
freeways should be longer because drivers are conditioned to uninterrupted flow.
Therefore, the advance warning sign placement should extend on these facilities as far as
800 m (0.5 mi) or more.

On urban streets, the effective placement of the first warning sign in meters (feet)
should range from 0.75 to 1.5 times the speed limit in km/h (4 to 8 times the speed limit in
mph), with the high end of the range being used when speeds are relatively high. When a
single advance warning sign is used (in cases such as low-speed residential streets), the
advance warning area can be as short as 30 m (100 ft). When two or more advance
warning signs are used on higher-speed streets, such as major arterials, the advance
warning area should extend a greater distance (see Table 6C-1).

Since rural highways are normally characterized by higher speeds, the effective
placement of the first warning sign in meters (feet) should be substantially longer—from
1.5 to 2.25 times the speed limit in km/h (8 to 12 times the speed limit in mph). Since two
or more advance warning signs are normally used for these conditions, the advance
warning area should extend 450 m (1,500 ft) or more for open highway conditions (see
Table 6C-1).

Option:

Advance warning may be eliminated when the activity area is sufficiently removed from the
road users’ path so that it does not interfere with the normal flow.
Section 6C.05 Transition Area

Support:

The transition area is that section of highway where road users are redirected out of their
normal path.

Standard:

When redirection of the road users’ normal path is required, they shall be
channelized from the normal path to a new path.
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Figure 6C-1. Component Parts of a Temporary Traffic Control Zone
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Table 6C-1. Suggested Advance Warning Sign Spacing

Distance Between Signs **
Road Type
A B C
Urban (low speed) * 30 (100) 30 (100) 30 (100)
Urban (high speed) * 100 (350) 100 (350) 100 (350)
Rural 150 (500) 150 (500) 150 (500)
Expressway/ Freeway 300 (1,000) 450 (1,500) 800 (2,640)

* Speed category to be determined by highway agency

** Distances are shown in meters (feet). 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 restriction to the first sign. The B dimension is the distance
between the first and second signs. The C dimension is the distance between the second
and third signs. (The third sign is the first one in a three-sign series encountered by a
driver approaching a temporary traffic control zone.)

Support:

In mobile operations, the transition area moves with the work space. Transition areas usually

involve strategic use of tapers, which because of their importance are discussed separately in
detail.

Section 6C.06 Activity Area
Support:

The activity area is the section of the highway where the work activity takes place. It is
comprised of the work space, the traffic space, and the buffer space.

The work space is that portion of the highway closed to road users and set aside for workers,

equipment, and material, and a shadow vehicle if one is used upstream. Work spaces are usually

delineated for road users by channelizing devices or, to exclude vehicles and pedestrians, by
temporary barriers.

Option:

The work space may be stationary or may move as work progresses.
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Guidance:

Since there may be several work spaces (some even separated by several kilometers or
miles) within the project limits, each work space should be adequately signed to inform
road users and reduce confusion.

Support:

The traffic space is the portion of the highway in which road users are routed through the
activity area.

The buffer space is a lateral and/or longitudinal area that separates road user flow from the
work space or an unsafe area, and might provide some recovery space for an errant vehicle.

Guidance:

Neither work activity nor storage of equipment, vehicles, or material should occur
within a buffer space.

Option:

Buffer spaces may be positioned either longitudinally or laterally with respect to the direction
of road user flow. The activity area may contain one or more lateral or longitudinal buffer spaces.

A longitudinal buffer space may be placed in advance of a work space.

The longitudinal buffer space may also be used to separate opposing road user flows that use
portions of the same traffic lane, as shown in Figure 6C-2.

Support:

Typically, the buffer space is formed as a traffic island and defined by channelizing devices.
When a formidable device, such as a shadow vehicle or an arrow panel, is placed in such an island,
the area in advance of the device functions as a buffer.

Option:

The lateral buffer space may be used to separate the traffic space from the work space, as

shown in Figures 6C-1 and 6C-2, or such areas as excavations or pavement-edge drop-offs. A

lateral buffer space also may be used between two travel lanes, especially those carrying opposing
flows.
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Guidance:

The width of a lateral buffer space should be determined by engineering judgment.
Option:

When work occurs on a high-volume, highly congested facility, an incident management
vehicle storage space may be provided so that emergency vehicles (for example, tow trucks) can
respond quickly to road user incidents.

Guidance:

If used, an emergency-vehicle storage area should not extend into any portion of the
buffer space.

Section 6C.07 Termination Area
Standard:

The termination area shall be used to return road users to their normal path.
The termination area shall extend from the downstream end of the work area to the
END ROAD WORK signs, if posted.

Option:
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.

Section 6C.08 Tapers
Option:

Tapers may be used in both the transition and termination areas. Whenever tapers are to be
used in close proximity to an interchange ramp, crossroads, curves, or other influencing factors,
the length of the tapers may be adjusted.

Support:

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.
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Longer tapers are not necessarily better than shorter tapers (particularly in urban areas
characterized by short block lengths, driveways, etc.) because extended tapers tend to encourage
sluggish operation and to encourage drivers to delay lane changes unnecessarily. The test
concerning adequate lengths of tapers involves observation of driver performance after temporary
traffic control plans are put into effect.

Guidance:

The criteria for determining the taper length (L) is shown in Table 6C-2 and should be
the minimum used.

The maximum distance in meters (feet) between devices in a taper should not exceed
0.2 times the speed limit in km/h (1.0 times the speed limit in mph).

Support:

A merging taper requires the longest distance because drivers are required to merge into
common road space.

Guidance:

A merging taper should be long enough to enable merging drivers to have adequate
advance warning and sufficient length to adjust their speeds and merge into a single lane
before the end of the transition.

Support:

A shifting taper is used when a lateral shift is needed. When more space is available, a longer
than minimum taper distance can be beneficial. Changes in alignment can also be accomplished by
using horizontal curves designed for normal highway speeds.

Guidance:

Where speeds are 50 miles per hour or greater, a shifting taper should be
approximately L in length. Where speeds are less than 50 miles per hour,
approximately 0.5L should be used for a shifting taper. However, the taper should
not be less than 300 ft (90m).

Support:

A shoulder taper may be beneficial on a high-speed roadway where shoulders are part of the
activity area and are closed, or when improved shoulders might be mistaken as a driving lane. In
these instances, the same type, but abbreviated, closure procedures used on a normal portion of the
roadway can be used.
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Figure 6C-2. Types of Tapers and Buffer Zones
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Table 6C-2. Taper Length Criteria for Temporary Traffic Control Zones

Type of Taper Taper Length (L) *
Merging Taper atleast L
Shifting Taper 0.5L when speed < 50 mph, and

L speed is > 50 mph.
Except, the taper should never be < 300 ft

(90 m).
Shoulder Taper at least 0.33L
One-Lane, Two-Way Traffic Taper 30 m (100 ft) maximum
Downstream Taper 30 m (100 ft) per lane

* Formulas for L are as follows:
For speed limits of 60 km/h (40 mph) or less:
L=WS?%155  (L=WS?%/60)
For speed limits of 70 km/h (45 mph) or greater:
L=WS/1.6 (L=WS)
Where: L = taper length in meters (feet)
W = width of offset in meters (feet)

S = posted speed limit, or off-peak 85th-percentile speed prior to work starting,
or the anticipated operating speed in km/h (mph)

Guidance:

If used, shoulder tapers should have a length of approximately 0.33L (see Table 6C-2).
If a shoulder is used as a travel lane, either through practice or during a temporary traffic
control activity, a normal merging or shifting taper should be used.
Option:

A downstream taper may be useful in termination areas to provide a visual cue to the driver
that access is available back into the original lane or path that was closed.

Guidance:

When used, a downstream taper should have a minimum length of approximately 30 m
(100 ft) per lane with devices placed at a spacing of approximately 6.1 m (20 ft).
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Support:

The one-lane, two-way taper is used in advance of an activity area that occupies part of a two-
way roadway in such a way that a portion of the road is used alternately by traffic in each
direction.

Guidance:

Traffic should be controlled by a flagger or temporary traffic signal (if sight distance is
limited), or a STOP or YIELD sign. A short taper having a maximum length of 30 m (100
ft) with channelizing devices at approximately 6.1 m (20 ft) spacings should be used to
guide traffic into the one-way section.

Support:

An example of a one-lane, two-way traffic taper is shown in Figure 6C-3.

Section 6C.09 Detours and Diversions

Support:

A detour is a temporary rerouting of road users onto an existing highway in order to avoid a
temporary traffic control zone.

Guidance:

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:

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

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

Standard:

When traffic in both directions must use a single lane for a limited distance,
movements from each end shall be coordinated.
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Guidance:

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.

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

If traffic on the affected one-lane roadway is not visible from one end to the other, then
flagging procedures, a pilot car, or traffic control signal should be used to control
opposing traffic flows.

Support:
At a spot constriction, such as an isolated pavement patch on highways with lower speeds and

adequate sight distance, the movement of traffic through one-lane, two-way constrictions tends to
be self-regulating.

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

Option:

When a one-lane, two-way temporary traffic control 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:

When a single flagger is used, the flagger should be stationed on the shoulder opposite
the constriction or work space, or in a position where good visibility and traffic control
can be maintained at all times. When good visibility and traffic control cannot be
maintained by one flagger station, traffic should be controlled by a flagger at each end of
the section. One of the flaggers should be designated as the coordinator. Flaggers should
be able to communicate with each other orally, electronically, or with manual s