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CONSTRUCTION AND MAINTENANCE OPERATIONS, NOVEMBER 1994, as the
official standards of +the West Virginia Department of
Transportatioen, Division of Highways, as is required under
provisions of Chapter 17C, Article 3, Section 1, of the
Official Cocde of West Virginia, 1931, as amended.

The standards, TRAFFIC CONTROLS FOR STREET AND

| HIGHWAY CONSTRUCTION AND MAINTENANCE OPERATIONS, supersedes

" "part VI, Standards and Guides for Traffic Controls for Street

and Highway Constructien, Maintenance, Utility, and Incident
Management Operations" dated September 3, 1993, which is
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TRAFFIC CONTROLS FOR STREET AND HIGHWAY CONSTRUCTION,
MAINTENANCE, UTILITY, AND INCIDENT MANAGEMENT OPERATIONS

6A. INTRODUCTION

During any time the normal function of a roadway 1is
suspended, temporary traffic control planning must provide for
continuity of function (movement of traffic, pedestrians, transit

operations, and access to property/utilities). The location where
the normal function of the roadway is suspended is defined as the
work space. The work space is that portion of the roadway closed

to traffic and set aside for workers, equipment, and material.
Sometimes there may be several work spaces within the project
limits. This can be confusing to drivers because the work spaces
may be separated by several miles. Each work space should be
adequately signed to inform drivers of what to expect.

Effective temporary traffic control enhances traffic safety

and efficiency, regardless of whether street construction,
maintenance, utility work, or roadway incidents are taking place
in the work space. Effective temporary traffic control must

provide for the safety of workers, road users, and pedestrians.
At the same time, it must provide for the efficient completion of
whatever activity suspended normal use of the roadway.

No one set of signs or other traffic control devices can
typically satisfy all conditions for a given project. At the same
time, defining detailed standards that would be adequate to cover
all applications is simply not practical. This manual displays
several diagrams that depict common applications of standard
temporary traffic control devices. The traffic control selected
for each situation should be based on type of highway, traffic
conditions, duration of operation, physical constraints, and the
nearness of the work space to traffic.

The plans and devices should follow the principles set forth
in this manual but may deviate from the typical drawings to allow
for conditions and requirements of a particular site or
jurisdiction.

The criteria of this manual are intended to apply to both

rural and urban areas. Rural highways are normally characterized
by lower volumes, higher speeds, fewer turning conflicts, and
fewer conflicts with pedestrians. Urban street traffic is

typically characterized by relatively low speeds, wide ranges in
traffic volume, narrower roadway lanes, frequent intersections,
significant pedestrian traffic, and more roadside obstacles.



It 1is essential that concern for traffic safety, worker
safety and efficiency of traffic movement form an integral element
of every temporary traffic control zone, from planning through
completion of work activity. Simultaneously, the control selected
must permit efficient maintenance/construction of roadways and
roadway appurtenances.

6B. FUNDAMENTAL PRINCIPLES

All traffic control devices used on street and highway
construction, maintenance, utility, or incident management
(temporary traffic control) operations shall conform to the
applicable specifications of this manual.

Special plan preparation and coordination with transit and
other highway agencies, police and other emergency wunits,
utilities, schools, railroads, etc., may be needed to reduce
unexpected and unusual traffic operation situations.

During temporary traffic control activities, commercial
vehicles may need to follow a different route from automobiles
because of bridge, weight, clearance, or geometric restrictions.
Also, vehicles carrying hazardous materials may need to follow a
different route from other vehicles. Truck Route National Network
and hazardous cargo signs are included in section 2B-43 of the
MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES (MUTCD) .

Principles and procedures, which experience has shown tend to
enhance the safety of motorists and workers in the wvicinity of
temporary traffic control areas, are included in the following
listing. These principles and procedures provide a guiding
philosophy of good work zone traffic control for the practitioner.
They do not establish specific standards and warrants
(individually addressed in the succeeding sections of this
manual) .

1. Traffic safety in temporary traffic control areas 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 motorists, pedestrians, and workers kept in mind at all times.
Formulating specific plans for incident management traffic
control is difficult because of the variety of situations that can
arise. Nevertheless, plans should be developed in sufficient
detail to provide safety for motorists, pedestrians, workers, and
enforcement /emergency personnel and equipment.



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 traffic
through such areas using geometrics and traffic
control devices comparable to those for normal
highway situations.

A 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 traffic control plan should be
approved by a project supervisor.

2. Traffic movement should be inhibited as 1little as

practicable.

a.

Traffic control in work and incident sites should
be designed on the assumption that drivers will
reduce their speeds only if they clearly perceive
a need to do so. Reduced speed zoning should be
avoided as much as practical.

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

Provisions should be made for the safe operation
of work or incident management vehicles,
particularly on high-speed, high-volume roadways.

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

Pedestrians should be provided with access and
safe passage through the temporary traffic control
zone at all times.

Roadway occupancy should be provided during off-
peak hours and if feasible night work should be
conducted.

3. Drivers and pedestrians should be guided in a clear and
positive manner while approaching and traversing the temporary
traffic control zone.



4.

To

a. Adequate warning, delineation, and
channelization by means of proper  pavement
marking, signs, or use of other devices that are
effective under varying conditions of 1light and
weather should be provided where appropriate to
assure the driver and pedestrian of positive
guidance before approaching and while passing
through the work area.

Signs, pavement markings, channelizing devices,
delineators, and other traffic control devices
that are inconsistent with intended travel paths
through long-term workspaces should be removed.
In short-duration and mobile workspaces where
retained permanent devices are inconsistent with
intended travel paths, attention should be given
to devices that highlight or emphasize the
appropriate path.

Flagging procedures, when used, can provide
positive guidance to drivers traversing the
temporary traffic control area. Flagging should

be employed only when all other methods of traffic
control are inadequate to warn and direct drivers.

ensure acceptable 1levels of operation, routine

inspection of traffic control elements should be performed.

a.

Individuals who are trained in the principles of
safe traffic control should be assigned
responsibility for safety at work sites. The most
important duty of these individuals is to ensure
that all traffic control measures implemented on
the project are necessary, conform to the traffic
control plan, and are effective in providing safe
conditions for motorists, pedestrians, and
workers.

Modification of traffic controls or working
conditions may be required to expedite safe
traffic movement and to promote worker safety. It
is essential that the individual responsible for
safety have the authority to control the progress
of work on the project with respect to obtaining
safe conditions, including the authority to modify
conditions or halt work wuntil applicable or
remedial safety measures are taken.



C. Temporary traffic control areas should be
carefully monitored under varying conditions of
traffic volume, light, and weather to ensure that
traffic control measures are operating effectively
and that all devices used are clearly visible,
clean, and in good repair.

When warranted, an engineering analysis should be
made (in cooperation with law enforcement
officials) of all accidents occurring in temporary
traffic control =zones. Temporary traffic control
zones and accident records should be monitored to
identify and analyze traffic accidents or
conflicts. For example, skid marks or damaged
traffic control devices may indicate the need for
changes in the traffic control. The project
supervisor shall report all traffic accidents on
the standard forms.

All traffic control devices should be removed when
no longer needed. When work is suspended for
short periods, advance warning signs that are no
longer appropriate shall be removed, covered, or
turned, and other inappropriate devices removed
from the work area so they are not visible to
drivers.

Periodic nighttime inspections should be made to
review the condition of devices during darkness.

5. The maintenance of roadside safety requires attention
during the life of the temporary traffic control zone because of
the potential increase in hazards.

a.

To accommodate run-off-the-road incidents,
disabled wvehicles, or emergency situations, it is
desirable to provide an unencumbered roadside
recovery area.

Channelization of traffic should be accomplished
by pavement markings, signs, and/or lightweight
channelizing devices that will yield when hit by
errant vehicles.

Whenever practical, equipment, workers' private
vehicles, materials, and debris should be stored
in such a manner as not to be wvulnerable to run-
off-the-road vehicle impact.

Pedestrian paths through the temporary traffic
control zone should be protected to minimize
pedestrian exposure to errant vehicles.



6. Each person whose actions affect temporary traffic
control zone safety-from upper-level management personnel through
field personnel-should receive training appropriate to the job
decisions each is required to make. Only those who are trained in
safe traffic control practices, and who have a basic understanding
of the ©principles established by applicable standards and
regulations (including those of the MUTCD), should supervise the
selection, placement, and maintenance of traffic control devices
in work and incident management areas.

7. The control of traffic through work areas is an essential
part of street and roadway construction, utility and maintenance
operations. For these operations there must be adequate
legislative authority for the implementation and enforcement of
needed traffic regulations, parking controls, speed =zoning, and
incident management. Such statutes must provide sufficient
flexibility in the application of traffic control to meet the
needs of changing conditions in work areas.

8. Maintaining good public relations is necessary. The
cooperation of the various news media in publicizing the existence
of and reasons for work sites can be of great assistance in
keeping the motoring public well informed.

6C. TEMPORARY TRAFFIC CONTROL ELEMENTS
6CB1. TRAFFIC CONTROL PLANS

Traffic Control Plans (TCP's) play a vital role in providing
continuity of safe and efficient traffic flow, to the extent
interruptions in normal flow are necessary for temporary traffic
control operations or other events that must temporarily disrupt
normal traffic flow. Important auxiliary provisions that cannot
conveniently be specified on project plans can easily be
incorporated into Special Provisions within the TCP.

A TCP describes traffic controls to be used for facilitating
vehicle and pedestrian traffic through a work zone. The plan may
range 1in scope from being very detailed, to merely referencing
typical cases contained in this manual, or specific drawings
contained in contract documents. The degree of detail in the TCP
depends entirely on the complexity of the situation, and TCP's
should be prepared by persons knowledgeable about the fundamental
principles of temporary traffic control and the work activities to
be performed.

Traffic control planning requires forethought. Provisions
may be incorporated into the project bid documents that enable
contractors to develop alternate traffic control plans, which



may be used only if the Traffic Engineering Division finds they
are as good as those provided in the plans/specifications. For
mai ntenance and mnor wutility projects that do not require
bi ddi ng, forethought mnust be given to selecting the best traffic
control before occupying the work zone. Al so, coordination nust
be nmade between projects to ensure that duplicate signing is not
used and to ensure conpatibility of traffic control between
adj acent projects.

Modi fications of TCP's may be necessary because of changed
conditions or determnation of even better ways of handling
traffic safely and efficiently, while permtting efficient
tenporary traffic control activities to progress.

6C 2. DEFI NI TI ON OF TEMPORARY TRAFFI C CONTROL ZONE COVPONENTS

The tenporary traffic control zone includes the entire
section of roadway between the first advance warning sign through
the last traffic control device, where traffic returns to its
normal path and conditions. Most tenporary traffic control zones
can be divided into four areas: t he advance warning area, the
transition area, the activity area, and the termnation area.
Figure 1 illustrates these four areas.

The four conponents that constitute a tenporary traffic
control zone are described in the order that drivers encounter
them They include the foll ow ng:

a. Advance Warning Area

In the advance warning area, drivers are informed of what to
expect. The advance warning may vary from a single sign or
flashing lights on a vehicle to a series of signs in advance of
the tenporary traffic control zone transition area. On freeways
and expressways, where driver speed is generally in the higher
range (45 nph or nore), signs may be placed from 500 feet to 1/2
mle or nore before the tenporary traffic control zone. The true
test of adequacy of sign spacing is to evaluate how nuch tine the
driver has to perceive and react to the condition ahead. In this
regard, the use of speed, roadway conditions, and related driver
expectancy nust be considered in order to derive a practical sign
spacing distance. As a guide, Table Il1-1 in section 2C- 3 of the
MUTCD should be used in conjunction with consideration of actua
or anticipated field conditions.



Table II-1 of MUTCD
A Guide for Advance Warning Sign Placement Distance

Condition General warning signs
A high - . s
Posted or Tud Conditi Condition C—Deceleration condition
; udg- ondition To listed advisory speed—MPH (or
85 percentile pent B—Stop ! L
d MPH 5 OB Desired speed at condition)
spee needed Condition
(10 secs. 10 20 30 40 50
PIEV) 0
20. . . . . 175 ) ")
25. . . . . 250 ) ? 100
300 . . .. 325 ’ 100 150  ° 100
35, . . .. 400 150 200 175
40. . . . . 475 225 275 250 ° 175
45. . . . . 550 300 350 300 250
50. . . . . 625 375 425 400 325 225
55. . . . . 700 450 500 475 400 300
60. . . . . 775 550 575 550 500 400  ° 300
65. . . . . 850 650 650 625 575 500 ° 375

Typical Signs for the Listed Conditions in Table II-1: Condition A--
Merge, Right Lane Ends, etc.; Condition B--Cross Road, Stop Ahead, Ped-Xing,
etc.; Condition C--Turn, Curve, Divided Road, Hill, Dip, etc.

Distances shown are for level roadways. Corrections should be
made for grades. If 48-inch signs are used, the legibility distance
may be increased to 200 feet. This would allow reducing the above
distance by 75 feet.

In urban areas, a supplementary plate underneath the warning sign
should be used specifying the distance to the condition if there is
an in-between intersection which might confuse the motorist.

Distance provides for 3-second PIEV, 125 feet Sign Legibility
Distance, Braking Distance for Condition B and Comfortable Braking
Distance for Condition C as indicated in A Policy on Geometric
Design of Highways and Streets, 1984, AASHTO, Figure II-13.

No suggested minimum distance provided. At these speeds, sign
location depends on physical conditions at site.

Feet.



Effective placement of warning signs for urban and rural locales
is as follows:

(1) Urban

Warning sign spacings in advance of the transition area
normally range from four to eight times the speed (mph) in feet,
with the high end of the range being used when speeds are
relatively high. When single advance warning signs are used (as
in the case of low-speed residential streets), the advance warning
area can be as short as 200 feet. When two or more advance signs
are used on higher-speed streets such as major arterials, the
advance warning area should extend a greater distance. (See Table
3.)

(2) Rural

Rural roadways are characterized by higher speeds. Spacing
for the placement of warning signs is substantially longer--from 8
to 12 times the speed (mph) in feet. Two or more advance warning
signs are normally used in these conditions, the advance warning
area should extend 1,500 feet or more in open highway conditions.
(See Table 3.)

Advance warning is normally not needed when the activity area

is sufficiently removed from the driver's path that it does not
interfere with traffic.

b. Transition Area

When redirection of the driver's normal path is required,
traffic must be channelized from the normal path to a new path.
This redirection is intended to occur at the beginning of the
transition area. In mobile operations, this transition area moves
with the work space. Transition areas usually involve strategic
use of tapers, which (because of their importance) are discussed
in more detail in section 6C-3 of the MUTCD.

c. Activity Area

The activity area is an area of roadway where the work takes
place. It is composed of the work space and the traffic space,
and may contain one or more buffer spaces.

(1) Work Space

The work space is that portion of the roadway closed to
traffic and set aside for workers, equipment, and material. Work
space may be fixed or may move as work progresses. Long-term work
spaces are usually delineated by channelizing devices or shielded
by barriers to exclude traffic and pedestrians.



(2) Traffic Space

The traffic space is the portion of the roadway in which
traffic is routed through the activity area.

(3) Buffer Space

The buffer space is an optional feature in the activity area
that separates traffic flow from the work activity or a potential-
ly hazardous area and provides recovery space for an errant
vehicle. Neither work activity nor storage of equipment, vehi-
cles, or material should occur in this space. Buffer spaces may
be positioned longitudinally and laterally, with respect to the
direction of traffic flow.

(a) Longitudinal Buffer Space
The longitudinal buffer space may be placed in the
initial portion of a closed lane in advance of the
work space, as shown 1in Figure 1. When a
protection vehicle 1is placed in advance of the
work space, only the space upstream of the vehicle
constitutes the buffer space.

The longitudinal buffer space, as depicted in
Figure 2, should be used where a closed lane sepa-
rates opposing traffic flows. Typically, it is
formed as a traffic island and defined by
channelizing devices.

A guide for the 1length of longitudinal buffer
space is shown in Table 1. The 1length may be
adjusted to satisfy individual agency needs.

(b) Tateral Buffer Space

A lateral buffer space may be used to separate the
traffic space from the work space, as shown in
Figure 1, or a potentially hazardous area, such
as an excavation or pavement drop-off. A
lateral buffer space also may be used between
two travel 1lanes, especially those carrying
opposing flows. The width of the lateral buffer
space should Dbe determined by engineering
judgment.

(4) Incident Management Vehicle Storage Space

When work occurs on a high-volume, highly congested facility in
an urban area, it is optional to allow space to store emergency
vehicles (e.g., tow trucks) to respond quickly to traffic incidents.

The storage space is typically provided at the beginning or end of
the activity area, or both. An emergency vehicle storage area should

not extend into any portion of the buffer space.

10



Termination Area
lets traffic resume
normal driving

Traffic Space
allows traffic
to pass through\
the activity area \ |_—— Work Space
\ is set aside for

workers, equipment,
and material storage

Activity Area
is where work

takes place
Buffer Space = Buffer Space

(lateral) (longitudinal)
provides protection for
traffic and workers

Transition Area
moves traffic out
of its normal path

Advance Warning Area
tells traffic what to
ll expect ahead
—

i

COMPONENT PARTS OF A TEMPORARY TRAFFIC CONTROL ZONE.
FIGURE 1
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Table 1. Guidelines for length of
longitudinal buffer space’

Speed * (mph) Length (feet)
20 35
25 55
30 85
35 120
40 170
45 220
50 280
55 335
60 415
65 485

Tk Posted speed, off-peak 85th percentile
speed prior to work starting, or the
anticipated operating speed in mph.

"'Based upon American Association of State Highway and
Transportation Officials (AASHTO) braking distance portion of
stopping sight distance for wet and level pavements (A Policy
on Geometric Design of Highways and Streets, AASHTO, 1990, p.
120) . This AASHTO document also recommends adjustments for
the effect of grade on stopping and variation for trucks.
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d. Termination Area

The termination area is used to return traffic to the normal
traffic path. The termination area extends from the downstream
end of the work area to the END ROAD WORK signs, if posted.
Conditions may be such that posting of END ROAD WORK signs is not
helpful. For example, the END ROAD WORK signs should normally
not be used if other temporary traffic control zones begin within
a mile of the end of the work space in rural areas, or about a
quarter-mile within urban areas. For normal daytime maintenance
operations, the END ROAD WORK SIGN is optional.

6C-3. TAPERS

A common important element of a temporary traffic control
zone 1s a roadway taper. Tapers may be used in both the
transition and termination areas. Tapers are created using a
series of channelizing devices or pavement markings placed to
move traffic out of or into its normal path. Whenever tapers are
to be used near interchange ramps, crossroads, curves, or other
influencing factors, it may be desirable to adjust the length of
tapers. Longer tapers are not necessarily better than shorter
tapers (particularly in urban areas characterized by short block
lengths, driveways, etc.), Dbecause extended tapers tend to
encourage sluggish operation and to encourage drivers to delay
lane changes unnecessarily. The real test of taper 1length
involves observation of driver performance after traffic control
plans are put into effect. Types of taper lengths are presented
in Table 2. The maximum space Dbetween devices in a taper
normally approximates the distance in feet of the speed in miles
per hour (i.e.: a 55-mph speed road should normally have devices
spaced about 50-55 feet apart).

Types of tapers are shown in Figure 2 and the two-way
traffic taper is shown in Figure 3.

a. Merging Taper

A merging taper requires the 1longest distances because
drivers are required to merge with an adjacent lane of traffic at
the prevailing speed. The taper should be long enough to enable
merging drivers to adjust their speeds and merge into a single
lane before the end of the transition. For freeways,
expressways, and other roadways having a speed of 45 mph or
greater, the minimum length for merging tapers should be computed

by a formula L = W x S. For residential, urban, and other
streets with speeds less than 45 mph, the formula L = (W X s?) /60
should be used. Under either formula, L is the taper length in

feet, W is the lateral shift of traffic due to the partially or
fully closed lane (in feet), and S is the posted speed, the off-
peak 85th percentile speed prior to work starting or the
anticipated operating speed. The formula L = (W X S%) /60 is used
for speeds 1less than 45 mph because slower traffic can merge
safely in a shorter distance.
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Table 2. Taper length criteria for work zones

Type of taper Taper length

Upstream tapers

Merging taper L minimum
Shifting taper 1/2 L minimum
Shoulder taper 1/3 L minimum
Two-way traffic taper 100 feet maximum
Downstream tapers 100 feet minimum

(use i1s optional)

Formulas for L*

Speed Formula
40 mph or less L = EEE
60
45 mph or greater L =WxS
*[, = Taper length in feet.
W = Width of offset in feet.
S = Posted speed, off-peak

85th percentile speed prior
to work starting, or the
anticipated operating speed in mph.
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b. Shifting Taper

A shifting taper is used when merging is not required, but a

lateral shift is needed. Approximately one-half L has been found
to be adequate. Where more space 1s available, it may be
beneficial to use longer distances. Guidance for changes in

alignment may also be accomplished by using horizontal curves de-
signed for normal highway speeds.

c. Shoulder Taper

A shoulder taper may be beneficial on high-speed roadways
with improved shoulders that may be mistaken for driving lanes
(when work is occurring in the shoulder area). If used, shoulder
tapers approaching the activity area should have a length of about
one-third L. If a shoulder is wused as a travel 1lane either
through practice or during a temporary traffic activity, a normal
merging or shifting taper should be used. An example of a
shoulder taper is presented in Figure 2.

d. Downstream Taper

The downstream taper may be useful in termination areas to
provide a wvisual cue to the driver that access is available to the
original lane/path that was closed. When a downstream taper is
used, it should have a minimum length of about 100 feet per lane,
with devices spaced about 25 feet apart. An example of a down-
stream taper is shown in Figure 2.

e. One-Lane, Two-Way Taper

The one-lane, two-way traffic 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. Typically, traffic is controlled by a temporary
traffic signal or a flagger. A short taper having a maximum
length of 100 feet with channelizing devices at approximately 25-
foot spacings should be used to guide traffic into the one-way
section. An example of a one-lane, two-way traffic taper is
presented in Figure 3.

6C-4. DETOURS AND DIVERSIONS

At detours, traffic i1s directed onto another roadway to
bypass the temporary traffic control zone. Detours should be
signed clearly over their entire length so that motorists can
easily determine how to return to the original roadway.

At diversions, traffic is directed onto a temporary roadway

or alignment placed in or next to the right-of-way, e.g., median
crossovers or lane shifts.
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6C-5. ONE-LANE, TWO-WAY TRAFFIC CONTROL

Where traffic 1in both directions must, for a limited
distance, use a single lane, provision should be made for
alternate one-way movement through the constricted section. Some
means of coordinating movements at each end shall be used to avoid
head-on conflicts and to minimize delays. Control points at each
end should be chosen to permit easy passing of opposing lines of
vehicles. At a "spot" obstruction, however, such as an isolated
pavement patch on roadways with lower speeds and adequate sight
distance, the movement may be self-regulating.

Alternate one-way traffic control may be accomplished as
appropriate by flagger control, a flag-carrying or official car, a
pilot car, traffic signals, or by using stop or yield control.
This section discusses each of these traffic control techniques.
(See section 6E-2 for flagger qualifications.)

a. Flagger Method

Where a one-lane two-way temporary traffic control zone is
short enough to allow visibility from one end to the other,
traffic may be controlled by either a single flagger or by a
flagger at each end of the section. When a single flagger is used,
the flagger should be stationed on the shoulder opposite the
obstruction or work space, or in a position where good visibility
and traffic control can be maintained at all times. When good
vigibility and traffic control cannot be maintained by one flagger
station, traffic may 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 orally or
with signals. These signals should not be mistaken for flagging
signals. The use of radios may also be desirable even though

visual contact is possible.

b. Flag Transfer Method

Flag carrying is effective when the route is well defined.
It should be employed only when the one-way traffic is confined to
a relatively short length of road, usually not more than 1 mile in
length.

The driver of the last vehicle proceeding into the one-lane
section is given a red flag (or other token) and instructed to
deliver it to the flagger at the other end. The opposite flagger,
upon receipt of the flag, then knows that it 1is safe to allow
traffic to move in the other direction. The flag being carried
should always be clean and dry. A variation of this method is the
use of an "official" car that always follows the last wvehicle
proceeding through the section. The use of an official car
eliminates the possibility of loss of the flag.
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c. Pilot Car Method

A pilot car is used to guide a queue of vehicles through a
normally complex temporary traffic control zone or detour. Its
operation must be coordinated with flagging operations or other
controls at each end of the one-lane section.

The pilot car should have the name of the contractor or
contracting authority prominently displayed. The PILOT CAR sign
(G20-4) shall be mounted at a conspicuous location on the rear of
the vehicle.

Two or more pilot cars may be used to guide two-way traffic
through a particularly complex detour.

d. Temporary Traffic Signal Method

Traffic signals may be used to control wvehicular traffic

movements in temporary traffic control =zones. Traffic signals
should also be considered for half-width bridge reconstruction on
low- to moderate-volume highways. Typical applications include

highway or street intersections with a temporary haul road or
equipment crossing and through areas requiring alternating one-way
traffic operations.

e. Stop or Yield Control Method

A yield or stop sign may be installed on low-volume, two-lane
roads where one side of the roadway is closed and the other side
must serve both directions. The side that is closed should yield
to or stop for oncoming traffic on the side that is open. The
approach to the side that is not closed must be visible (for a
distance equal to the safe-passing sight distance for that
approach) to the driver who must yield or stop. See section 3B-5
of the MUTCD, Warrants for No-Passing Zones at Curves.

6C-6. TRANSIT CONSIDERATIONS

Provision for effective continuity of transit service needs
to be incorporated into the temporary traffic control planning
process. Oftentimes, public transit buses cannot efficiently be
detoured in the same manner as other vehicles (particularly for
short-term maintenance projects). On transit routes, the TCP
shall provide for features such as temporary bus stops, pull-outs,
and waiting areas for transit patrons.
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6D. PEDESTRIAN AND WORKER SAFETY
6D-1. PEDESTRIAN CONSIDERATIONS

There are three threshold considerations in planning for
pedestrian safety in temporary traffic control zones on highways
and streets:

o Pedestrians should not be led into direct conflicts
with work site wvehicles, equipment, or operations.

o) Pedestrians should not be led into direct conflicts
with mainline traffic moving through or around the
work site.

o) Pedestrians should be provided with a safe, convenient
travel path that replicates as nearly as possible the
most desirable characteristics of sidewalks or
footpaths.

In accommodating the needs of pedestrians at work sites, it
should always be remembered that the range of pedestrians that can
be expected 1is wvery wide, 1including the blind, the hearing
impaired, and those with walking handicaps. All pedestrians need
protection from potential injury and a smooth, clearly delineated
travel path.

Therefore, every effort should be made to separate pedestrian
movement from both work site activity and adjacent traffic.
Whenever possible, signing should be used to direct pedestrians to
safe street crossings in advance of an encounter with a temporary
traffic control zone. Signs should be placed at intersections so
that pedestrians, particularly in high-traffic-volume urban and
suburban areas, are not confronted with mid-block work sites that
will induce them to gkirt the work zone or make a mid-block
crossing. It must be recognized that pedestrians will only
infrequently retrace their steps to make a safe crossing.
Consequently, ample advance notification of sidewalk closures is
critically important. Refer to Cases Bl and B2 for typical
traffic control device wusage and techniques for pedestrian
movement through work areas.

When pedestrian movement through or around a work site is
necessary, the aim of the engineer should be to provide a
separate, safe footpath without abrupt changes in grade or
terrain. Judicious use of special warning and control devices may
be helpful for certain difficult work area situations. These
include rumble strips, changeable message signs, hazard
identification beacons, flags, and warning lights. Flagger
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activated audible warning devices may be used to alert pedes-
trians of the approach of erratic vehicles. Also, whenever it is
feasible, closing off the work site from pedestrian intrusions is
preferable to channelizing pedestrian traffic along the site
solely with temporary traffic control devices such as cones,
tubular markers, barricades, or drums. If the possibility of
vehicle impact is very low, chain link or other suitable fencing,
placed well away from traffic, is acceptable. Solid fencing with
plywood, however, can create sight distance restrictions at
intersections and at work site access cuts. Care must be taken
not to create fenced areas that are vulnerable to splintering or
fragmentation by vehicle impacts. Similarly, temporary traffic
control devices used to delineate a work zone pedestrian walkway
must be lightweight and, when struck, present a minimum threat to
pedestrians, workers, and impacting wvehicles. Only minimally
necessary ballasting with safe, lightweight materials should be
used with these devices.

Movement by work vehicles and equipment across designated
pedestrian paths should be minimized and, when necessary, should
be controlled by flaggers or temporary traffic control. Cuts into
work areas across pedestrian walkways should be kept to a minimum,
because they often create unacceptable changes in grade and rough
or muddy terrain. Pedestrians cannot be expected to traverse
these areas willingly. They will tend to avoid the cuts by
attempting non-intersection crossings.

At work sites of significant duration, especially in urban
areas with high pedestrian volumes, where falling debris is a
concern (such as work on overhead structures), a canopied walkway
is frequently provided to protect pedestrians from falling debris.

These covered walkways should be sturdily constructed and
adequately 1lit for nighttime use.

In places where pedestrians are judged especially wvulnerable
to impact by errant vehicles, all foot traffic should be separated
and protected by longitudinal barrier systems. Where a barrier is
clearly mneeded, it should have sufficient strength and low
deflection characteristics, to keep vehicles from intruding into
the pedestrian space. Further, short, noncontinuous segments of
longitudinal systems, such as concrete barriers, must be avoided
because they nullify the containment and redirective capabilities
of the design, increase the potential for serious injury to both
vehicle occupants and pedestrians, and encourage the presence of
blunt, leading ends. All upstream leading ends that are present
shall be appropriately flared or protected with properly installed
and maintained impact attenuators. With regard to concrete
barriers in particular, it 1s wvery important to ensure that
adjacent segments are properly Jjoined to effect the overall
strength required for the system to perform properly.
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It has been determined through study and experience that
vertical curbs cannot prevent vehicle intrusions onto sidewalks.
As a consequence, normal vertical curbing is not a satisfactory

substitute for positive barriers when these are clearly needed.
Similarly, contractor-constructed wooden railings, chain-1link
fencing with horizontal pipe runs, and similar systems placed
directly adjacent to wvehicle traffic are not acceptable
substitutes for crashworthy positive barriers; when struck, they
are dangerous to vehicle occupants, workers, and pedestrians. In
many instances, temporary positive barriers may be necessary to
prevent pedestrians from unauthorized movements into the active
work area and to prevent conflicts with traffic by eliminating the
possibility of mid-block crossings.

If a high potential exists for vehicle incursions into the
pedestrian space, Jjudgment must be exercised as to whether to
reroute pedestrians or use barriers. Normally, standard traffic
control devices can satisfactorily delineate a work zone
pedestrian path, but fail-safe channelization can never be
guaranteed with these devices because of the gaps between them.
Tape, rope, or plastic chain strung between devices can help
discourage pedestrian movements off the designated pathway.

Good engineering judgment in each work zone situation should
readily determine the extent of pedestrian needs. The engineer in
charge of work zone traffic control should provide both a sense
of security and safety for pedestrians walking past work sites and
consistent, unambiguous channelization to maintain foot traffic
along the desired travel paths.

6D-2. WORKER SAFETY CONSIDERATIONS

Of equal importance to the safety of the public traveling
through the work zone is the safety of the worker performing the

many varied tasks within the work site. Work areas present
temporary and constantly changing conditions that are unexpected
by the traveler. Further, these work area conditions almost

always present situations that are more confusing for the driver.
This creates an even higher degree of wvulnerability for the
personnel on or near the roadway.

Following the Fundamental Principles noted above in Section
6B will wusually provide the degree of control and traffic
operation that will bring about safe conditions for the worker.
Of particular importance is maintaining work areas with traffic
flow inhibited as 1little as ©possible, providing standard,
conspicuous and clear traffic control devices that get the
driver's attention and provide positive direction.
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Below are key elements of traffic control management that should
be considered in any procedure for assuring worker safety:

o) Training-All workers should be trained in how to work
next to traffic in a way that minimizes their
vulnerability. In addition, workers with specific
traffic control responsibilities should be trained in
traffic control techniques, device usage, and
placement.

o} Worker Clothing-Workers exposed to traffic should be

attired in bright, highly visible clothing similar to
that of flaggers.

o Barriers-Barriers should be placed along the work
space depending on such factors as lateral clearance
of workers from adjacent traffic, speed of traffic,
duration of operations, time of day, and volume of
traffic.

o Speed Reduction-In highly wvulnerable situations,
consideration should be given to reducing the speed of
traffic through regulatory speed zoning, funneling,
use of police, lane reduction, or flaggers.

o Use of Police-In highly wvulnerable work situations,
particularly those of relatively short duration,
stationing police units heightens the awareness of
passing traffic and will likely cause a reduction in
travel speed.

o Lighting-For nighttime work, lighting the work area
and approaches may allow the driver better compre-
hension of the requirements being imposed. Care

should be taken to ensure that the lighting does not
cause blinding.

o Special Devices-Judicious use of special warning and
control devices may be helpful for certain difficult
work area situations. These include rumble strips,
changeable message signs, hazard identification
beacons, flags, and warning lights. Flagger activated
audible warning devices may be used to alert workers
to the approach of erratic wvehicles. Misuse and
overuse of gspecial devices/techniques can greatly
lessen their effectiveness.

o Public Information-Improved driver performance may be
realized through a well-prepared and complete public
relations effort that covers the nature of the work,
the time and duration of 1its execution, and 1its
anticipated effects upon traffic and possible
alternate routes and modes of travel. Such programs
have been found to result in a significant drop in
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traffic; that reduces the ©possible number of
conflicts and may allow a temporary lane closing for
additional buffer area.

o Road Closure-If alternate routes are available to
handle detoured traffic, the zroad may be closed
temporarily during times of greatest worker hazard-
which, in addition to offering maximum worker safety,
may facilitate quicker project completion and thus
further reduce worker vulnerability.

Like other provisions of work area safety set forth in this
manual, the various traffic control techniques must be applied by
qualified persons after appropriate engineering studies and with
sound engineering judgment and common sense.

6E. HAND-SIGNALING CONTROL
6E-1. FUNCTION

The primary function of traffic control procedures is to move
vehicles and pedestrians safely and expeditiously through or

around temporary traffic control zones while protecting on-site
workers and equipment.

6E-2. QUALIFICATIONS FOR FLAGGERS
Because flaggers are responsible for public safety and make the
greatest number of public contacts of all highway
workers, they should have the following minimum
qualifications:

o Sense of responsibility for the safety of the public

and workers

Training in safe traffic control practices

Average intelligence

Good physical condition, including sight and hearing
Mental alertness and the ability to react in an
emergency

Courteous but firm manner

Neat appearance

O 00O

OO0

6E-3. HIGH-VISIBILITY CLOTHING

For daytime work, the flagger's vest, shirt, or jacket shall
be orange, yellow, strong yellow green or fluorescent versions of

these colors. For nighttime work, similar outside garments shall
be retroreflective. The retroreflective material shall be
orange, yvellow, white, silver, strong vyellow-green, or a

fluorescent version of one of these colors and shall be wvisible
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at a minimum distance of 1,000 feet. The retroreflective
clothing shall be designed to identify clearly the wearer as a
person and be visible through the full range of body motions.

Uniformed law enforcement officers may be used as flaggers
in some locations, such as an urban intersection, where
enforcement of traffic movements is important. Uniformed 1law
enforcement officers may also be used on freeways where traffic
is channelled around work sites and it is necessary to assure
that advisory and regulatory speeds are being enforced. For
nighttime work and in low-visibility situations, a
retroreflective garment as described above should be worn.

6E-4. HAND-SIGNALING DEVICES

Hand-signaling devices, such as STOP/SLOW paddles, 1lights,
and red flags are used to control traffic through temporary
traffic control zones. The STOP/SLOW paddle, which gives drivers
more positive guidance than red flags, should be the primary
hand-signaling device. The standard STOP/SLOW sign paddle shall
be 18 inches square with letters at least 6 inches high. A rigid

handle should be provided. This combination sign should be
fabricated from light semirigid material, and shall have an
oct agonal shape. The background of the STOP face shall be red

with white | etters and border. To improve conspicuity, the STOP
face may be supplemented by one or two symetrically positioned
alternately flashing high-intensity | anps. The background of the
SLOW face shall be orange with black |etters and border. When
used at night, the STOP/SLOW paddl e shall be retroreflectorized
in the same manner as signs.

Flag use should be limited to emergency situations and at
low-speed and/or low-volume locations which can best be
controlled by a single flagger. Flags used for signaling shall
be a minimum of 24 inches square, made of a good grade of red
material, and securely fastened to a staff about 3 feet long.
The free edge should be weighted so the flag will hang shall be
retroreflective red.

6E-5. HAND-SIGNALING PROCEDURES

STOP/SLOW paddle and flag use are illustrated in Figure 4.
The following methods of signaling with STOP/SLOW paddles should
be used:

o To Stop Traffic-The flagger shall face traffic and
extend the STOP sign paddle in a stationary position
with the arm extended horizontally away from the body.

The free arm should be raised with the palm toward
approaching traffic.
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o To Direct Stopped Traffic to Proceed-The flagger shall
face traffic with the SLOW paddle held in a stationary
position with the arm extended horizon-tally away from
the body. The flagger should motion with the free hand
for traffic to proceed.

o To Alert or Slow Traffic-The flagger shall face traffic
with the SLOW sign paddle held in a stationary position
with the arm extended horizontally away from the body.

The flagger may motion up and down with the free hand,
palm down, indicating that the vehicle sghould slow
down.

The following methods of signaling with a flag should be
used:

o To Stop Traffic-The flagger shall face traffic and
extend the flag staff horizontally across the traffic
lane in a stationary position, so that the full area of
the flag is wvisible hanging below the staff. The free
arm should be raised with the palm toward approaching
traffic.

o To Direct Stopped Traffic to Proceed-The flagger shall
face traffic with the flag and arm lowered from view of
the driver. With the free hand, the flagger should
option traffic to proceed. Flags shall not be used to
signal traffic to proceed.

o To Alert or Slow Traffic-The flagger shall face traffic
and slowly wave the flag in a sweeping motion of the
extended arm from shoulder 1level to straight down,
without raising the arm above a horizontal position.

6E-6. FLAGGER STATIONS

Flagger stations shall be 1located far enough ahead of the
workspace so that approaching traffic has sufficient distance to
stop before entering the workspace. Table 1, "Guidelines for length
of longitudinal buffer space," may be used for locating flagger
stations in advance of the workspace. This distance is related to
approach speeds, friction factors, and pavement and tire conditions.

These distances may be increased for down- grades’ and physical
conditions at the site; however, 200 to 300 feet is desirable. In
urban areas where speeds are low and streets closely spaced, the
distance should be decreased.

2
Table III-2. A Policy on Geometric Design of Highways and Streets, AASHTO,
1990, p. 125.
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The flagger should stand either on the shoulder adjacent to the

traffic being controlled or in the barricaded 1lane. At a "spot"
obstruction, a position may have to be taken on the shoulder
opposite the barricaded section to operate effectively. A flagger

should stand only in the lane being used by moving traffic after
traffic has stopped, and the flagger needs to be visible to other

traffic or to communicate with drivers. Because of the wvarious
roadway geometrics, flaggers should Dbe clearly visible to
approaching traffic at all times. For this reason the flagger
should stand-alone. Other workers should not be permitted to
congregate around the flagger station. The flagger should be
stationed far enough ahead of the work force to warn them (for
example with horns, whistles etc.) of approaching danger, such as

vehicles out of control.

Flagger stations should be visible far enough ahead to permit

all wvehicles to stop. Table 1, Guidelines for 1length of
longitudinal buffer space, may be used in selecting the location of
flaggers. This distance is related to approach speeds, friction

factors, and pavement and tire conditions. These distances nmay be
increased for downgrades.’ These distances are calculated in a
manner similar to those calculated in the first paragraph of 6E-6.
Flagger stations should be preceded by proper advance warni ng signs.
Under certain geometric and traffic situations, nore than one
flagger station may be required for each direction of traffic.
At night, flagger stations should be il | um nated.

At two-way, unusually low-volume and/or unusually low-speed
short lane closings where adequate sight distance is available for
the safe handling of traffic, the use of one flagger may be
sufficient.

6F. TYPES OF DEVICES

The design and applications of traffic control devices used
in temporary traffic control zones are described in this chapter.
A traffic control device is a sign, signal, marking or other
device placed on or adjacent to a street or highway (by authority
of a public body or official having jurisdiction) to regulate,
warn, or guide traffic. Specific crashworthy information on
devices described in this section can be found in the AASHTO
Roadside Design Guide.’

3
Table III-2. A Policy on Geometric Design of Highways and Streets,
AASHTO, 1990, p. 125.

1.
AASHTO, 44 North Capitol Street, N.W., Suite 225, Washington, D.C.
20001.
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6F-1.SIGNS

Temporary traffic control zone signs convey both general and
specific messages by means of words or symbols and have the same
three categories as all traffic signs: namely, regulatory signs,
warning signs, and guide signs. The colors for regulatory signs
shall follow the standard for regulatory signs in section 2B-3 of
the MUTCD. Warning signs in temporary traffic control zones shall
have a black legend on an orange background. Yellow warning signs
within the traffic control zone which are still applicable may
remain in place. Colors for guide signs follow the standard in
section 2D-3 of the MUTCD, except for special information signs as
noted below in section 6F-1C.

Where the color orange is specified, fluorescent red-orange
or fluorescent yellow-orange colors may be used. The fluorescent
versions of orange provide higher conspicuity than standard
orange, especially during twilight.

All signs used at night shall be either retroreflective, with
a material that has a smooth, sealed outer surface, or illuminated
to show similar shape and color both day and night. Sign
illumination may be either internal or external. Roadway lighting
does not meet the requirements for sign illumination.

Standard orange flags or Type B high-intensity flashing
warning lights may be used in conjunction with signs. However,
they must not block the sign legend.

The dimensions of signs shown herein are for standard sizes,
which may be increased wherever necessary for greater legibility
or emphasis. On secondary highways and city streets, smaller
signs may be used if authorized by lawful authority. Deviations
from standard sizes as prescribed herein shall be in 6-inch
increm;nts. Sign design details are contained in Standard Highway
Signs.

As a general rule, signs should be located on the right-hand
side of the roadway. When special emphasis is needed, signs may
be placed on both the left and right sides of the roadway. Signs
may be mounted on portable supports placed within the roadway
itself. Signs, although ordinarily mounted on posts, may also be
mounted on or above barricades.

Guidelines for height and lateral clearance of temporary
post-mounted roadside signs are shown in Detail "B" (Figure 8).
Signs erected at the side of the road should be mounted at a
height of at least 7 feet, measured from the bottom of the sign

“Standard Highway Signs, Stock No. 950-044-00000-4. Available
from the Government Printing Office, Superintendent of Documents,
Washington D.C. 20402. Telephone 202-783-3238.
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to the near edge of the pavement. The height to the bottom of a
secondary sign mounted below another sign may be 1 foot less than
the appropriate height specified above.

Methods of mounting signs other than on posts are illustrated
in Detail "B" (Figure 8). Signs may be mounted on portable
supports for short-term, short-duration, and mobile conditions
(see section 6G-2). Signs mounted on Type III barricades should
not cover more than 50 percent of the top two rails or 33 percent
of the total area of the three rails. Unprotected sign systems
should be crashworthy (refer to the Roadside Design Guide, chapter
Nine, for additional guidance)’. The bottom of signs mounted on
barricades or temporary supports shall be no less than 1 foot
above the traveled way.

For the best mobility of maintenance operations, a large sign
may be mounted on a maintenance vehicle stationed in advance of
the work or moving along with it. This may be either the work
vehicle or the protection vehicle. A mobile sign display may be
mounted on a trailer.

Signs used in temporary traffic control zones are moved
frequently, loaded and unlocaded from trucks, and in general
receive much harsher treatment than permanent signs. For this
reason, particular attention must be given to maintaining signs
properly for cleanliness, visibility, and correct positioning.
Signs are excessively worn, scratched, Dbent, or have lost a
significant amount of retroreflectivity should be promptly
replaced.

a. Requlatory Signs

(1) Authority

Regulatory signs inform highway wusers of traffic laws or
regulations and indicate the applicability of legal requirements
that would not otherwise be apparent. Because regulatory signs
impose legal obligations on all drivers, they shall be authorized
by the West Virginia Division of Highways and shall conform to
section 2B of the MUTCD.

(2) Design

Regulatory signs are generally rectangular, with a black

legend and border on a white background. Exceptions include the
STOP sign, the YIELD sign, the DO NOT ENTER sign, the WRONG WAY
sign, and the one-way arrow sign. The one-way arrow sign may be

either a horizontal or vertical rectangular plate.

6AASHTO, 44 North Capitol Street, N.W., Suite 225, Washington,
D.C. 20001.
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Regulatory signs are illustrated in Figures B5A and 5B. Design
details for all regulatory signs are given 1in West Virginia
Division of Highways Sign Fabrication Manual.’

(3) Application

If temporary traffic control zones require vregulatory
measures different from those normally in effect, the existing
permanent regulatory devices shall be temporarily removed or
covered and superseded by the appropriate temporary regulatory
signs and shall follow applicable ordinances or statutes of the
jurisdiction, as well as comply with the sign design standards of
the MUTCD.

(4) ROAD (STREET) CLOSED Sign (R11-2)

The ROAD (STREET) CLOSED sign may be used where the roadway
is closed to all traffic except contractors' equipment or
officially authorized vehicles and may Dbe accompanied by
appropriate detour signing. The sign should be erected at or near
the center of the roadway on or above a Type III barricade that
closes the roadway (section 6F-5F). The sign should have a
minimum size of 48 inches by 30 inches. The words BRIDGE OUT or
BRIDGE CLOSED may be substituted for ROAD CLOSED, where
applicable. The ROAD (STREET) CLOSED sign shall not be used where
traffic is maintained or where the actual closing is some distance
beyond this sign.

(5) LOCAL TRAFFIC ONLY Signs (R11-3, R11-4)

The LOCAL TRAFFIC ONLY signs should be used where through
traffic must detour to avoid a closing some distance beyond the
sign, but where local traffic can move up to point of closure.
The sign shall carry the legend ROAD CLOSED [10] MILES AHEAD-LOCAL
TRAFFIC ONLY or, optionally for urban use, ROAD (STREET) CLOSED TO
THRU TRAFFIC, and should be accompanied by appropriate warning and
detour signing. The words BRIDGE OUT or BRIDGE CLOSED may be
substituted for ROAD CLOSED where applicable.

(6) WEIGHT LIMIT Signs (R12-1, R12-5a)

A WEIGHT LIMIT sign shows the gross weight or axle weight
that can be permitted on the roadway or Dbridge. Weight
restrictions should be consistent with state or local regulations
and shall not be imposed without the approval of the authority
having jurisdiction over the highway. When weight restrictions
are imposed, a marked detour should be provided for vehicles
weighing more than the limit posted.

West Virginia Division of Highways, "Sign Fabrication Details,"
Traffic Engineering Division, August, 1993, or latest edition.
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(7) Special Regulatory Signs

Special word message regulatory signs may be needed based on

an engineering analysis. The sign should conform to the
requirements of color, shape, and alphabet size and series. The
sign message should be brief, 1legible, and clear. Regulatory

speed limits are established by law or regulation. Approval must
be granted by West Virginia Division of Highways before special
regulatory signs are used.

b. Warning Signs

(1) Function

Work zone warning signs notify drivers of general or specific
conditions on or adjacent to a roadway.

(2) Design and Application

With some exceptions, warning signs shall be diamond-shaped
with a black symbol or message on an orange background. Mounting
or space considerations may justify a change from the standard
diamond shape, but such wvariations require prior approval of the
West Virginia Division of Highways.

Warning signs developed exclusively and used for incident
management shall have an orange background. However, in
emergencies, available signs having yellow backgrounds may be used
if orange signs are not readily available.

The standard size for each warning sign prescribed in this
section is shown with the illustration accompanying the
specification. Where roadway or traffic conditions require
greater emphasis, larger signs should be used, with symbol or
legend enlarged approximately in proportion to outside dimensions.

Sign sizes for various type facilities can be found in the West
Virginia Division of Highways Sign Fabrication Manual.’

Where any part of the roadway 1is obstructed or closed,
advance warning signs are required to alert traffic well in
advance of these obstructions or restrictions. These signs may be
used singly or in combination. Because of their importance, they
shall have a standard size of 48 inches square and shall be the
standard diamond shape for warning signs, except as provided
above. Signs larger than 48 inches square may be wused for
additional emphasis of the temporary traffic control zone.

West Virginia Division of Highways "Sign Fabrication Details,"
Traffic Engineering Division, August, 1993, or latest edition.
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Where speeds and volumes are moderately low, a minimum size of 36
inches square may be used for advance warning signs, if they have
a minimum letter size of 5 inches.

On secondary roads or city streets where speeds are very low,
signs smaller than the standard size, but not less than 24 inches
square, may be used for warning signs having short word messages
or clearly understood symbols.

Where distances are not shown on warning signs as part of
the message, a separate panel with the distance legend may be
mounted immediately below the sign on the same support.

(3) Spacing of Warning Signs covered in the individual Cases
as shown/noted.

Where highway conditions permit, warning signs should be
placed at varying distances in advance of the work area, depending
on the roadway type, condition, and speed. Where a series of two
or more warning signs is used, the closest sign to the work area
should be placed approximately 200 feet away for low-speed urban
streets to 1,000 feet away or more for expressways and freeways.

Table 3 presents the suggested spacing of warning signs for
four general roadway types for use in section 6H-3, Typical
Application Diagrams.

Table 3. Suggested warning sign spacing

Road type Distance between signs
A B c
Urban (low speed*) 200 200 200
Urban (high speed*) 350 350 350
Rural 500 500 500
Expressway/Freeway 1,000 1,600 2,600

* Speed category to be determined by State highway agency in
cooperation with local jurisdictions.

In Table 3, the column headings "A", "B", and "C" are the
dimensions for warning sign spacings used for the Cases. The
dimensions are for marking the locations of warning signs relative
to the transition or point of restriction. Sign placement

distances suggested in Table II-1-A of the MUTCD are not applicable
for the A, B, or C (Table 3) distances between signs in section 6H-
3.

o The "A" dimension is for the sign nearest the transition
or point of restriction.

39



o The "B" dimension is for the next sign upstream of
the transition or restriction.

o The "C" dimension is for the first sign (in a three-
sign series) that the driver encounters in a
temporary traffic control zone.

(4) Other Approach Warning Signs

Certain conditions require other advance warning signs, such

as limited sight distance or because an obstruction may require a

motorist to stop. There are no specified standards for such signs.

The determination of the sign or signs to be used shall be based

on an engineering study using the following sections as guidelines.

As an alternative to a specific distance on these advance-warning
signs, the word AHEAD may be used.

(5) Application of Warning Signs for Maintenance, Minor Road
Work, and Utility Sites

At many maintenance, minor road work, and utility sites,
particularly on 1lightly traveled roads, the sequence of advance
warning signs prescribed for major road work may not be needed.
The signs described in the following sections will usually provide
sufficient advance warning in such situations, either by themselves
or with other advance warning signs.

Maintenance or minor roadwork can occur within the temporary

traffic control zone limits of a major project. Maintenance or
minor road work warning signs, which be needed when traffic 1is
permitted through such zones. Maintenance and minor road work

signing and traffic control should be coordinated with appropriate
authorities such as City or State Traffic Engineers, so that
drivers are not confused or misled by additional traffic control
devices.

(6) ROAD (STREET) WORK Sign (W21-4)

The ROAD (STREET) WORK sign should be located ahead of the
work space or detour, to serve as a general warning of obstructions
or restrictions. It carries the legend ROAD (STREET) WORK (1,500)
FT or ROAD (STREET) WORK (1/2) MILE. It may be used in conjunction
with appropriate distance legends, or with other warning signs.

(7) DETOUR Sign (W20-2)

The DETOUR sign is used ahead of a detour that directs traffic
onto another highway in order to bypass the temporary traffic
control zone. It carries the legend DETOUR [1,000] FT or DETOUR
[1/2] MILE. It may be used in conjunction with appropriate legends
or with other warning signs.
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(8) ROAD (STREET) CLOSED Sign (W20-3)

The ROAD (STREET) CLOSED sign is wused ahead of that point
where a highway 1is closed to all traffic or to all but 1local
traffic. It carries the legend ROAD (STREET) CLOSED [1,000] FT or
ROAD (STREET) CLOSED [1/4] MILE. It may be used in conjunction
with appropriate legends or with other warning signs.

(9) ONE LANE ROAD Sign (W20-4)

The ONE LANE ROAD sign should be used ahead of that point
where traffic in both directions must use a common single lane. It
carries the legend ONE LANE ROAD [1,000] FT or ONE LANE ROAD [1/4]
MILE. The sign may be used in conjunction with appropriate legends
or with other warning signs.

If the affected one-lane roadway is not visible from one end
to the other, or if the traffic is such that simultaneous arrivals
at both ends occur frequently, flagging procedures or signal
control should be used to control alternate traffic flows.

(10) LANE CLOSED Sign (W20-5)

The LANE CLOSED sign is used before that point where one lane

of a multiple-lane roadway is closed. It carries the legend RIGHT
(LEFT) LANE CLOSED [1,000] FEET or RIGHT (LEFT) LANE CLOSED [1/4]
MILE. The sign may be used in conjunction with appropriate legends

or with other warning signs.

(11) FLAGGER Sign (W20-7a)

The FLAGGER symbol sign (W20-7a) should be used before any point
where a flagger is stationed to control traffic. A distance legend
may be displayed on a supplemental plate below the symbol sign.
The sign may be used in conjunction with appropriate legends or
with other warning signs, such as W22-12, BE PREPARED TO STOP.

The FLAGGER sign shall be removed, covered, or turned to face
away from traffic when the flagger is not at the flagging station.
(12) TWO-WAY TRAFFIC Sign (W6-3)

When one roadway of a normally divided highway is closed, the
TWO-WAY TRAFFIC sign should be used at the beginning of the closing
and at intervals to remind drivers that they are on a two-way
highway with opposing traffic.

(13) WORKERS Sign (W2l-1a)

A WORKERS sign may be used to alert drivers of workers in or
near the roadway.
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(14) FRESH TAR Sign (W21-2)

The FRESH TAR (TAR) sign should be placed ahead of the last
exit to warn drivers that resurfacing has rendered the pavement
temporarily slippery and that splashing may occur.

(15) SHOULDER WORK Sign (W21-5)

The SHOULDER WORK sign may be used to warn of maintenance,
reconstruction, or utility operations on the shoulder, where the
traveled way is unobstructed.

(16) SURVEY CREW Sign (W21-6)

The SURVEY CREW sign may be used to warn of survey crews
working in or next to the roadway.

(17) Signs for Blasting Areas

Radio frequency (RF) energy can cause the premature firing of
electric detonators (blasting caps) wused in temporary traffic
control zones or blasting zones. Drivers must be warned to turn
off mobile radio transmitters and cellular telephones. The
Institute of Makers of Explosives publishes information on this
hazard and guidelines for safe operations.’

A sequence of signs should be used to direct operators of
mobile radio equipment to turn off transmitters in a blasting area.
A minimum safe distance of 1,000 feet should be used for warning
sign placement. These signs shall be prominently displayed and
covered or removed when there are no explosives in the area or the
area is otherwise secured.

(17a) BLASTING ZONE Sign (W22-1)

The BLASTING ZONE AHEAD sign should be used in advance of any
workspace where explosives are being wused. The TURN OFF 2-WAY
RADIOS AND CELLULAR TELEPHONES and END BLASTING ZONE signs shall be
used in sequence with this sign.

(17b) TURN OFF 2-WAY RADIOS AND CELLULAR TELEPHONES Sign (W22-2)

The TURN OFF 2-WAY RADIO AND CELLULAR TELEPHONES sign should
follow the BLASTING ZONE AHEAD sign and is placed at least 1,000
feet before the beginning of the blasting zone.

‘Safety Guide for the Prevention of Radio Frequency Radiation
Hazards in the Use of Commercial Electric Detonators (Blasting
Caps), Safety Library Publication No. 20. Institute of Makers of
Explosives, 1120 19th St., N.W. Suite 310, Washington, D.C.
20036B3605. Telephone 202-429-9280.
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(17c) END BLASTING ZONE Sign (W22-3)

The END BLASTING ZONE sign shall be placed a minimum of 1,000
feet past the blasting zone, either with or preceding the END ROAD
WORK

(18) SHOULDER DROP-OFF Sign (W8-9a)

The SHOULDER DROP-OFF sign should be used when a shoulder
drop-off exceeds 3 inches in height and is not protected by a
portable barrier.

(19) UNEVEN LANES Sign (W8-17)

The UNEVEN LANES sign should be used during operations that
create a difference in elevation between adjacent lanes.

(20) Other Warning Signs

The signs pictured in Figures 8A, 8B, and 8C may also be used
to provide sufficient advance warning, either by themselves or with
other advance warning signs.

Besides the warning signs specifically related to temporary
traffic control zones, several other warning signs, most of which
have been standardized in part II of the this MUTCD, may apply in
temporary traffic control =zones. When used in temporary traffic
control zones, warning signs shall have black legends on an orange
background.

(21) Advisory Speed Plate (W13-1)

In combination with a warning sign, an advisory speed plate
may be used to indicate a recommended safe speed through the
temporary traffic control =zone. When used with orange temporary
traffic control zone signs, this plate shall have a black legend
and border on an orange background. It shall not be used with any
sign other than a warning sign, nor shall it be used alone. The
sign shall be at least 24 inches square in size when used with a
sign 36 inches square or larger. Except in emergencies, an
advisory speed plate (W1l3-1) shall not be mounted until the
recommended speed is determined by the highway authority.
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C. Qui de Si gns

(1) Function and Design of Cuide Signs

GQui de signs are essential along streets and roadways to give
drivers information that will help themin the nost sinple, direct
manner possi ble. The design of guide signs is given in part Il of
the MJTCD and in Wst Virginia Dvision of H ghways "Signing
Criteria.”

The foll ow ng guide signs are required at work zones:

(a) Standard route nmarkings, where tenporary route
changes are necessary.

(b) Directional signs such as notorist service signing,
recreational and cultural interest area signs,
tourist-oriented directional si gns ( TODS)
civil defense signing, and street nane signs.
When used with detour routing, these signs may
have a bl ack | egend on an orange background.

(c) Special information signs relating to work being
done. These signs shall have a bl ack | egend on
an orange background.

(2) Length of Work Sign (&0-1)

The Length of Wdrk sign should be erected in advance of any
work zone of nore than 2 mles in length; it carries the |egend
ROADWORK NEXT [5] M LES. The distance shall be stated to the
nearest whole mnmle. The sign may be nounted on a Type 11|
barri cade. The sign may al so be used for jobs of shorter |ength.

(3) END ROAD WORK Sign (G20-3)

The END ROAD WORK sign should be placed about 500 feet past
the work area. The sign may be erected on the back of a warning
sign facing the opposite direction of traffic or on the back of a
Type 111 barricade.

(4) DETOUR signs and Markers (M4-8, -8a, -8b, -9, and
-10).

The DETOUR ARROW sign (Mi-10R or M4-10L) should be used where
a detour route has been established because of the closing of a
street or highway to through traffic. The sign should nornmally be
nmount ed just below the ROAD CLOSED (R11-2, R11-3, or Rl11-4) sign
The DETOUR ARROW sign has a horizontal arrow pointed to the right
or left, as required.
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(30" x 15") (30" x 15')

END
DETOUR

DETOUR

—

M4 -9E

42" x 24" M-9R

30" x 24"

M4 -10R
48" x 18"

COMMONLY USED GUIDE SIGNS

FIGURE 6G
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Each detour shall be adequately nmarked wth standard
tenporary route markers and destination signs. The DETOUR
mar ker sign (M4-8), nounted at the top of a route nmarker
assenbly, marks a tenporary route that branches from a high-
way, bypasses a section closed by a work zone, and rejoins the
hi ghway beyond the work zone.

The DETOUR sign (M4-9) should be wused for unnunbered
hi ghways, for enmergency situations, for periods of short
durations, or where, over relatively short distances, traffic
may be guided al ong the detour and back to the desired hi ghway
wi thout route nmarkers. A street nanme sign may be placed above
or incorporated in the DETOUR sign to indicate the nane of the
street bei ng detoured.

The END DETOUR sign (M4-9E) may be used to indicate that
the detour has ended. Wen the END DETOUR sign is used on a
nunbered hi ghway, the sign should be nounted above a marker
after the end of the detour.

(5) PILOT CAR Sign (G20-4)

The Pilot Car sign shall be nounted in a conspicuous
position on the rear of a vehicle used for guiding one-way
traffic through or around a workspace. The | egend shall be

Pl LOT CAR- FOLLOW ME. A flagger shall be stationed on the
approach to the activity area to stop traffic until the pilot
car is avail able.

6F- 2. PORTABLE CHANGEABLE MESSACE S| GNS

a. Desi gn

Portabl e Changeable Message Signs (PCVM5) are traffic
control devices with the flexibility to display a variety of
nmessages to fit the needs of road and street authorities.
Each nmessage consists of one or nore displays. Portabl e
Changeabl e Message signs are used nost frequently on high-
density, urban freeways, but have applications on all types of
hi ghways where highway alignnment, traffic routing problens or
ot her pertinent conditions require advance warning and i nfor-
mat i on.

(1) Conponents: The conponents of a PCMS shoul d include
nmessage sign panel, control systens, power source, and nount-
ing and transporting equi pnent.

(a) Message Sign Panel

PCM5 cannot always conform to the exact sign
shape, color, and dinensions specified in these
st andar ds. PCM5 should subscribe to the
principles established in the mnual, and to
the extent practicable, with the design (i.e.,
color, letter size and shape, and borders) and
applications prescribed herein. The nmessage
sign panel can vary in size and may consi st

49



(b)

(c)

of one, two, or three |ines. Hi gh-density
urban freeways typically use three |ines of
ei ght characters per Iline. Each character
nodul e shall use, as a mnimum a five w de-
pi xel by seven high-pixel matrix. The front
face of the sign should be covered with a
protective glare-free material. Element colors
for warning mnessages should be black on a
yell ow or orange background; for gui de
nmessages, white on a green background or bl ack
on an orange background; and for regulatory
nmessages, black on a white background. Col or
reversals are al so acceptabl e.

The signs should be visible from1/2 mle under

ideal day and night conditions. Each sign
message should be legible from all l|anes, from
the sign up to a mninmm of 650 feet. In the

field, the PCM5 should be sited and aligned to
optim ze driver performance. The nessage panel
shoul d have adjustable flash rates, so that the
entire nessage can be read at |east tw ce at
the posted speed, the off-peak 85th percentile
speed pri or to work starting, or t he
anti ci pated operating speed.

Under Ilow light Ilevel <conditions, the sign
shall automatically adjust its light source so
as to neet the legibility requirements and not
inmpair the drivers' vision.

Control System

The control system shall include the follow ng

features:

o] A display screen upon which nessages can
be reviewed before display on the nessage
si gn.

o] A capability to provide an automatic
programmed default nessage if power

failure occurs.

o] A backup battery to maintain nmenory when
power is unavail abl e.

Power Source
The PCMS shall be equi pped with a power source
and a battery back-up to provide continuing

operation when failure of the primry power
source occurs.
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(d) Mounting

The nounting of the PCVS shall be such that the
bottom of the nessage sign panel shall be a
m ni mum of 7 feet above the roadway when it is
in the operating node.

b. Appl i cati on

PCMS have a wide variety of applications in tenporary
traffic control zones, including roadway or ranp closures,
accident or energency incident managenent, wi dth restriction
i nformation, advisories on roadwrk scheduling, traffic
managenent and diversion, warning of adverse conditions, and
operation control. PCM5S should be used with conventional
si gns, pavenent nmarkings, and |ighting.

The primary purpose of PCMS in tenporary traffic contro
zones is to advise the driver of unexpected traffic and

routing situations. Sonme typical applications include the
fol | ow ng:
o] Were speed of traffic 1is expected to drop
substantial ly
o] Where significant queuing and del ays are expected
o] Wher e adverse environnmental conditions are present
o] Were there are changes in alignnent or surface
condi ti ons
o] To provide advance notice of ranp, |ane, or roadway
cl osures
o] For accident or incident managenent

PCVMS should be placed to be visible from at least 1/2
mle wunder both day and night conditions. Pl acement in
advance of the work zone or incident should, as nuch as
possi bl e, take into account the follow ng factors:

o] PCMS will typically be placed in advance of any
ot her work zone signing and should not replace any
required signing. DO NOT use a PCMS to nerely
duplicate information on required signing.

o] Were wused for route diversion, PCV5 should be
pl aced far enough in advance of the work site to
allow traffic anple opportunity to exit the affected

hi ghway.
o] PCM5S are nornmally placed on the shoulder of the
r oadway. However, if practical, placenent further

fromthe traveled | ane is desirable.
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o] Wen two signs are needed to comunicate nultiple
nmessages, they should be placed on the same side of
t he roadway, separated by at |east 1,000 feet.

PCVS nessages should be readily understood by drivers and
thus will allow them adequate tine to react. Messages should
be designed taking into account the foll ow ng factors:

o] No nore than two displays should be used within any
nmessage cycle. Use a blank tinme of one (1) second to
delineate the end of the nessage before the sequence
i s repeated.

o] Each display should convey a single thought, while
conveying the conplete nmeaning. The information nust
be perceived as significant and accurate. It is
essential that enough information is presented for
the driver to make required decisions.

o] Messages shoul d be as brief as possible.
o] When abbreviations are used, they should be easily
understood. See the subsequent |ist for acceptable

abbrevi ati ons.

o] The entire message cycle should be readabl e at |east
twice at the posted speed, the off-peak 85th
percentile speed prior to work starting, or the
antici pated operating speed. Assune reading tinme as
one (1) second per word excluding prepositions. A
good rule of thunmb is that an approaching speed of
55 nph requires 8 words or |ess.

o] Messages shall not scroll horizontally or vertically
across the face of the sign.

ACCEPTED ABBREVI ATI ONS

85% of the driving public would understand the follow ng set
of abbreviations if they appeared on a road sign:

Wor d Abbr evi ati on Wor d Abbr evi ati on
Boul evard BLVD Mai nt enance MAI NT
Cent er CNTR Nor mal NORM
Enmer gency EMER Par ki ng PKI NG
Ent rance ENT Road RD
Ent er ENT Service SERV
Expr essway EXPWY Shoul der SHLDR
Fr eeway FRWY, FWY Sli ppery SLIP
H ghway HWY Speed SPD
| nf or mati on | NFO Travel ers TRVLRS
Left LFT V\r ni ng WARN

The following words will Iikely be understood (>85% when used in

conjunction with a particular word (pronpt word) commonly
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The foll ow ng words w ||
conjunction wth a
associated with it.

particular word

Wor d Abbr evi ati on

Ahead AHD

Bl ocked BLKD

Access ACCS

Bri dge BRDG

Cheni cal CHEM

Construction CONST

Exi t EX, EXT

Express EXP

Hazar dous HAZ

I nterstate I

Maj or MVAJ

M nor M N

Mle M

M nut es M N

Oversi zed OVRSZ

Pr epare PREP

Pavenent PVMI

Quality QTY

Rout e RT

Tur npi ke TRNPK

Vehi cl e VEH

Car di nal N E S, W
Directions

Upper, Lower UPR, LWR

*Pronpt word given first

Certain abbreviations are prone to
another word is abbreviated or
way. The following are the abbreviation
the word commonly confused.
Wi t hout pronpt words to provide context clues.

Abbr evi ati on | nt ended Word

VRNG V\r ni ng
ACC Acci dent
DLY Del ay

LT Light (Traffic)
STAD St adi um
L Left

PARK Par ki ng
REDUCE Reduce
POLL Pol | uti on
FDR Feeder
LOC Local
TEMP Tenporary
CLRS Cl ears
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i kely be understood (>85% when used in
(pronpt

word) commonly

Pronmpt Wrd

*Fog
*Lane
Road

* Name
Spi |
Ahead

* Next
Lane
Driving
(Nunber)
Acci dent
Acci dent
*Nunber
*Nunber
Load

To Stop
* W\t
*Air

* Best
*(Nane)
*Stal |l ed
( Nane)

Level

inviting confusion because
could be abbreviated in the sane
the word intended, and
AVO D USI NG THESE ABBREVI ATI ONS

Word Assuned

W ong
Access
Dai | y
Left

St andard
Lane
Par k

Red

Pol |
Feder a
Locati on
Tenper at ure
Col ors



6F- 3. ARROW DI SPLAYS (ELECTRI C ARROW

An arrow display is a sign with a matrix of elenments. The

matri x, capable of flashing displays, is intended to provide
additional warning and directional information to assist in
merging and controlling traffic through or around a tenporary
traffic control zone. An arrow display should be wused in

conbination with appropriate signs, barricades, or other traffic
control devices.

a. Arrow Di spl ay Specifications

Arrow di splays shall meet the size and the requirenents of
the current West Virginia Division of H ghways Specifications.

An arrow di splay shall be rectangular, of solid appearance,
and finished in nonreflective black. The panel shall be nounted
on a vehicle, a trailer, or other suitable support. A vehicle-
nmount ed panel should be provided with renote controls. M ni num
mounti ng height should be 7 feet fromthe roadway to the bottom
of the panel, except on vehicle-nounted panels, which should be
as high as practicabl e.

An arrow di splay shall have the follow ng node sel ecti ons:

o] A flashing arrow
o] Fl ashi ng Doubl e Arrow node
o] Fl ashi ng Cauti on node

Arrow display elenments shall be capable of a mninmm 50
percent dimring from their full-rated |anp voltage. Full | anp
vol tage shoul d be used for day, and di med node shall be used for
ni ght.

The arrow display shall have suitable elenents capable of
the various operating nodes. If an arrow panel consisting of a
bulb matrix is used, the elements should be recess-nounted or
equi pped with an upper hood of not |ess than 180 degrees. The
col or presented by the elenents shall be yell ow.

M ninmum elenent "on time" shall be 50 percent for the
flashing node. The flashing rate shall be no fewer than 25 nor
nore than 40 flashes per m nute.

b. Arrow Di splay Application

An arrow display in the arrow node my be used for
stationary or noving |ane closures. An arrow display in the
caution node shall be used only for shoul der work, blocking the
shoul der, or roadside work near the shoul der.

For a stationary lane closing, the arrow display should be
| ocated on the shoul der at the beginning of the taper.
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Wiere the shoulder is narrow, the arrow display should be
| ocated in the closed |Iane. If arrow displays are used when
multiple lanes are closed in tandem the preferred position for
additional arrow displays is in the closed |lane at the start of
the nerge taper. Under various situations, such as for narrow
shoul ders, placenent nmay be in the mddle or at the end of the
nmerge taper but always behind the channelizers. The panel shal
be |ocated behind any channelizing devices used to transition
traffic fromthe closed | ane.

For nobile operations where a lane is closed, the arrow
di splay should be | ocated to provi de adequate separation fromthe
work operation to allow for appropriate reaction by approaching
drivers. A vehicle displaying an arrow di splay shall be equi pped
wi th appropriate signing and/or |ighting.

An arrow display shall not be used on a two-lane, two-way
roadway for tenporary one-lane operation.

An arrow display shall not be used on a multilane roadway to
laterally shift all lanes of traffic, because unnecessary | ane
changi ng may result.

6F- 4. H GH LEVEL WARNI NG DEVI CES

The high-level warning device (flag tree) may supplenent
other traffic control devices in work zones. It is designed to
be seen over the top of vehicles. A typical high-Ievel warning
device is shown in Detail "A" (Figure 7).

A high-level warning device shall consist of a mninum of
two flags with or wthout a Type B, high-intensity, flashing

war ni ng |ight. The distance from the roadway to the bottom of
the lens of the light and to the lowest point of the flag
material shall be no less than 8 feet. The flags shall be 16
inches square or larger and shall be orange or fluorescent

versions of orange in color. An appropriate warning sign may be
nmount ed bel ow the fl ags.

Hi gh-1evel warning devices are nost conmonly used in urban
hi gh-density traffic situations to warn notorists of short-term
oper at i ons.

6F-5. CHANNELI ZI NG DEVI CES
a. Gener al

The function of channelizing devices is to warn and alert
drivers of conditions created by tenporary traffic control
activities in or near the traveled way, to protect workers in the
tenporary traffic control zone, and to guide drivers and
pedestri ans safely. Channel i zi ng devices include but are not
limted to cones, flexible markers, vertical panels, druns,
barri cades, tenporary raised islands, and barriers.
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Devices used for channelization should provide for snpoth
and gradual traffic novenment from one |lane to another, onto a
bypass or detour, or to reduce the width of the traveled way.
They may also be used to separate traffic from the workspace,
pavenment drop-offs, pedestrian paths, or opposing directions of
traffic.

Channel i zi ng devi ces should be constructed and ballasted to
perform in a predictable manner when inadvertently struck by a
vehi cl e. If struck, they should yield or break away, and
fragnents or other debris from the device should not penetrate
t he passenger conpartnent of the vehicle or be a potential hazard
to workers or pedestrians in the inmedi ate area.

Spaci ng of channeli zi ng devi ces shoul d not exceed a distance
in feet equal to the speed when used for the taper
channeli zation, and a distance in feet of twi ce the speed when
used for tangent channelization.

Warning lights on channelizing devices. Consideration should
be given to fog or snow areas, severe roadway curvature, and
usually cluttered environnents. Fl ashing warning lights nay be
pl aced on channeli zi ng devices used singly or in groups to mark a
spot condition. Warning |ights on channelizing devices used in a
series shall be steady-burn.

The retroreflective material used on channelizing devices
shal | have a snooth, seal ed outer surface.

Channelizing devices are elenents in a total system of
traffic control devices for wuse in tenporary traffic control
zones. These elenents shall be preceded by a subsystem of
war ni ng devices that are adequate in size, nunber, and pl acenent
for the type of highway on which the work is to take place
St andard designs of channelizing devices are shown in Detail "A"
(Figure 7).

The nane and tel ephone nunber of the agency, contractor, or
supplier my be shown on the non-retroreflective surface of all
channel i zi ng devi ces. The letters and nunbers shall be a non-
retroreflective color and not over 2 inches in height.

Particular attention should be given to assuring that
channel i zi ng devices are nuaintained and kept clean, visible, and
properly positioned at all tines. Devices shall be replaced that
are danmaged and have lost a significant anmount of their
retroreflectivity and effectiveness.
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TYPE OF SUPPORT
VARIES

BARRICADE TYPES

-\ xIYPE

12"
’&?\\ 10
XXX

STRIPES 6"

| BARRICADE

ORANGE & WHITE

XTYPE

I BARRICADE

ORANGE & WHITE

48" MINIMUM

ﬁ
8" 10 VIIIIIIII
20"
20" 5' MIN.
6" STRIPES
TYPE Il BARRICADE
ORANGE & WHITE
XX BARRICADE CHARACTERISTICS
TYPE | TYPE I TYPE Il
3 IF FACING TRAFFIC
:ggl.BEEgTC?;IZED TWO (ONE IN FOUR (TWO IN ONE DIRECTION
RAIL FACES EACH DIRECTION) EACH DIRECTION) |6 IF FACING TRAFFIC

BOTH DIRECTIONS

WIDTH OF RAIL

12"

8" MIN. - 12" MAX.

8" MIN. - 12" MAX.

24" MINIMUM 24" MINIMUM 28" MINIMUM
LENGTH OF RAL VARIABLE MAXIMUM | VARIABLE MAXIMUM | VARIABLE MAXIMUM
WIDTH OF STRIPES 6" XXX 6" XXX 6"
HEIGHT 3 MIN. 3'MIN. 5' MIN.

DEMOUNTABLE OR
IGHT "A" FRAM

TYPE OF FRAME A" FRAME LIG E | POST OR sSkiDS

ESSENTIALLY ESSENTIALLY
FLEXIBILITY VOVABLE PORTABLE PERMANENT

X COMMERCIALLY MANUFACTURED BARRICADES MAY BE USED PROVIDED
APPROXIMATE SIZE, COLOR AND REFLECTIVITY IS CORRECT.
XX FOR WOOD BARRICADES, NOMINAL LUMBER DIMENSIONS WILL BE SATISFACTORY
XXX FOR RAILS LESS THAN 3'LONG, 4" WIDE STRIPES MAY BE USED.

CHANNELIZING DEVICES

o
3 T0 4"
2 wac] 6" WHITE STRIPE
3" MIN. =
2" (TYPE IV)
WHITE TOI 5
" 2 ]
(?lﬁg’e,i, © . Z 4" WHITE STRIPE °
s (TYPE IV) 2
& FOR 36" CONE ONLY P
N ~
]
BASE VARES CONE N
TUBULAR MARKER ORANGE & WHITE l.._.
ORANGE & WHITE (ORANGE)
3 45°£ ; g
s TYPE “C" LIGHT \o}( o Z
] b s
= H
© (3 £
z
=
o
@
R o —L
WARNING LIGHT ON TYPE Il BARRICADE VERTICAL PANEL
e Ho— ORANGE AND WHITE
HIGH LEVEL WARNING DEVICE TYPE "C" REFLECTORIZED

SHEETING

—

18" MIN.

FLEXIBLE PLASTIC DRUMS

BARRICADE NOTES

BARRICADE LEGS OR SUPPORTS SHALL BE CONSTRUCTED OF
LIGHTWEIGHT MATERIAL AND SHALL BE GALVANIZED OR WHITE IN COLOR.

ALL REFLECTORIZED MATERIAL SHALL HAVE A SMOOTH SEALED SURFACE
COVERING THE REFLECTIVE ELEMENTS (TYPE Il REFLECTORIZED SHEETING).

ALL BARRICADES SHALL HAVE ALTERNATED ORANGE AND WHITE REFLEC-
TORIZED STRIPES AT 45° FROM VERTICAL.

TYPE |1 OR TYPE Il BARRICADES SHALL BE STRIPED ON BOTH SIDES IF
FACING TRAFFIC IN BOTH DIRECTIONS.

DIAGONAL STRIPES ON THE BARRICADES SHALL SLOPE DOWN TOWARD
THE SIDE OF THE BARRICADES ON WHICH TRAFFIC WILL PASS.

DRUMS

ORANGE AND WHITE

ADJUSTMENT DUE TO ODD SIZE DRUMS SHOULD BE
DIVIDED BETWEEN THE UPPER AND LOWER STRIPE.

EACH DRUM TO HAVE A MINIMUM OF TWO ORANGE

AND TWO WHITE STRIPES.
COLLARS OPTIONAL

STEEL DRUMS PROHIBITED.

CHANNELIZING NOTES

- BUT DOH APPROVED.

1. THE STRIPES ON THE VERTICAL PANEL SHALL BE TYPE IIAND SLOPE
DOWN TOWARD THE SIDE OF THE PANEL ON WHICH TRAFFIC IS TO

PASS.

2. THE STRIPES ON THE DRUMS SHALL BE HORIZONTAL, CIRCUMFERENTIAL,
ORANGE AND WHITE 6" WIDE, USING A REFLECTIVE MATERIAL HAVING A
SMOOTH, SEALED OUTER SURFACE (TYPE IV REFLECTORIZED SHEETING).

3. SEE SECTION

FOR MAXIMUM VOLUME OF BALLAST FOR DRUMS.

SIGNS AND SUPPORTS MOUNTED ON BARRICADES SHALL BE ATTACHED
WITH GALVANIZED BOLTS, NUTS AND WASHERS.

THE WEST VIRGINIA

DIVISION OF HIGHWAYS
BARRICADES AND CHANNELIZING DEVICES

FOR

STANDARD DETAIL

CONSTRUCTION AND MAINTENANCE OPERATIONS

IIAII
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PORTABLE AND TEMPORARY MOUNTING

S

MOUNTING ON TYPE Il BARRICADES

FIXED

TYPE 'B

TYPE 'B'
LIGHT FLAGS
LOCATION OF WARNING SIGN

REGULATORY
SIGN
- GUIDE -
L] SIGN =

[ — ]

DETOUR

ROADSIDE SIGN
RURAL DISTRICT

6' MIN.

2

XX
LOCATION OF REGULATORY AND GUIDE SIGNS MPH
(SEE NOTE 1) ) )
; z 2
2| MIN.
A N| r——
- ~ WITH ADVISORY
EDGE OF SPEED PLATE
SHOULDER

\ / FLAGS

{OPTIONAL)

SUPPORTS TYPE B

LIGHT
FLAGS
TYPE 'B'
LIGHT
"OPTIONAL" RIGHT LANE
MOUNTING CLOSED
LOCATION N : 1000 FT.
o\ > N/
MIN. MIN.
; 4
E: uTILITY s
~ POLE ~
v D e . VD T

ROADSIDE SIGN
URBAN DISTRICT

HEIGHT AND LATERAL LOCATION OF SIGNS - TYPICAL INSTALLATIONS

GENERAL NOTES:

SIGNS MOUNTED ON BARRICADES OR PORTABLE SUPPORTS MAY BE AT LOWER HEIGHTS BUT THE
BOTTOM OF THE SIGN SHALL NOT BE LESS THAN 12" ABOVE THE PAVEMENT. WHEN PARKING IS
PERMITTED WITHIN 200°'OF THE SIGN, ALL SIGNS SHALL BE MOUNTED AT A MINIMUM OF

. FLAGS SHALL BE OF A GOOD GRADE OF MATERIAL ORANGE IN COLOR. THE MINIMUM SIZE SHALL BE

18 IN. X 18 IN. THE FLAG SHOULD BE MADE OF WATER REPELLENT MATERIAL.

. TYPE 'B'LIGHTS ARE TO BE MOUNTED AS SHOWN ON DETAIL.

. ALL SUPPORTS FOR SIGNING SHALL BE INSTALLED WITH BREAKAWAY OR YIELDING FEATURES FOR

MOTORIST SAFETY. TWO POUND U-CHANNEL OR 4" X 4" MAX. WOOD POSTS MAY BE USED.

SEE SECTION FOR MAXIMUM ALLOWABLE BALLAST VOLUME IN DRUMS.

. TYPE 'B'LIGHTS SHALL BE MOUNTED IN SUCH A MANNER THAT NO PART OF THE LAMP ASSEMBLY

OR BATTERY BOX WiLL COVER THE SIGN FACE.

THE WEST VIRGINIA

DIVISION OF HIGHWAYS
SIGN MOUNTING
FOR
CONSTRUCTION AND MAINTENANCE OPERATIONS

STANDARD DETAIL "B"
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BARRIER PLACEMENT BARRIER END PROTECTION

NOTE: THIS DETAIL SHOWS REQUIRED OFFSETS FROM BACK DIRECTION OF TRAVEL
OF BARRIER TO CONSTRUCTION LIMITS EDGE OF TRAVELED WAY E—— LATERAL OFFSET
: 2 MIN i (F ANY)
4' DESIRABLE 10:1 MAX. SEE
1" MIN. SHOULDER CON&T\]ASCT
2 DESIRABLE T 1 SLoPe L SHOULDER
APPROX.
T-10%" +1 BREAK
CONSTR- l NOTES: POINT
. UCTION ' CONSTRUCTION 1. THIS DETAL IS A CONCEPT. ACTUAL DIMENSIONS OF FLARE RATE, OFFSET,
! TEMPORARY AN I 1 TEMPORARY AN AND/OR CLEAR ZONE WILL BE SHOWN IN THE PLANS.IF THEY ARE NOT IN
CONCRETE GUARDRAL THE PLANS, CONTACT TRAFFIC ENGINEERING DIVISION, TO DETERMINE
BARRIER bl T RRER THE FLARE RATE, OFFSET, AND/OR CLEAR ZONE.
2. IF THE FLARE RATE OR CLEAR ZONE CANNOT BE MAINTAINED, AN IMPACT
BARRIER CONNECTIONS ATTENUATOR SHALL BE USED. (CONTACT TRAFFIC ENGINEERING DIVISION FOR
DETALS).
3. GUARDRAIL TREATMENT WITH A MELT, AS SHOWN IN STANDARD DETAL GR 5
MAY BE SUBSITITUTED FOR FLARE AND/OR IMPACT ATTENUATOR IF APPROVED
18' - 9" TRANSITION LENGTH 6'-3" POST BY THE ENGINEER.
4 SPACES . 4 SPACES @ 3'- 1/ SPACING 4. DRANAGE MAY BE MANTANED THROUGH SHOULDER TREATMENT BY USING

e 1- 6% | TEMPORARY PIPE.
——— -
oiBAOEFH A A

XTYPE IV IMPACT

ATTENUATOR /—R47 AND XR-9
\ [ 200"+ —
PLAN WITH APPROP. BACKUP r + |
- < )
I\Illll. L T L L] ] » M - = » .I
e — . N W A - " " - " " "
\—TEMPORARY \_ygu_ow \ TYPE R-4
ELEVATION CONCRETE BARRIER PAVEMENT TWO-WAY AMBER
MARKING RAISED PAVEMENT
ATTACHMENT OF TEMPORARY GUARDRAL BARRIER TO MARKERS @ 5'CTRS.
PERMANENT OR TEMPORARY CONCRETE BARRIER, PARAPET, TREATMENT FOR SEPERATION OF TWO-LANE, TWO-WAY OPPOSING TRAFFIC
OR OTHER FIXED OBJECT OR TEMPORARY CONCRETE BARRIER
TO EXISTING GUARDRAL. (ALSO SEE GR 7). (WITH TEMPORARY CONCRETE BARRIER)
~=< TRAFFIC WORK AREA ¥TYPE IV IMPACT ATTENUATOR
20'-9" FOR 6-BAY ) I.m.n.( WITH APPROP. BACKUP
CARTRIDGE TYPES —
5" OFFSET (8" FOR —
2'-6" WIDE UNITS)— @
4" OFFSET USE G 2'-0" OR 2'-6" TREATMENT FOR SEPERATION OF TRAFFIC FROM WORK AREA
TRANSITION PAN —
WOE UNTS TO BE USED (WHEN FLARE CANNOT BE UTILIZED)
T 1 SEE CONTRACT
d PLANS * FOR DETALS CONTACT TRAFFIC ENGINEERING
DIVISION (OTHERWISE, 6-BAY, 2'-0" WIDE,
APPROX. 7'-6" 3-0" TRAFFIC == BIDIRECTIONAL).
PLAN NOTES:
TRANSITION PANEL ASSEMBLY 1. SEE GR STANDARDS (VOLUME ) FOR DETALS WHICH ARE NOT COVERED IN
ACCESSORY ITEM THIS DETAL.

2. TEMPORARY CONCRETE BARRIER ADJOINING A BRIDGE PARAPET OR OTHER
ESSENTIALLY NON-YIELDING BARRIER OR OBSTACLE SHALL BE PLACED
IN A MANNER TO MAINTAIN BARRIER CONTINUITY AND PREVENT VEHICLE
SNAGGING DURING IMPACT. A CONNECTING DEVICE SHALL BE USED TO
MAINTAIN CONTINUITY IF THEY CANNOT BE JOINED IN THIS MANNER (SEE
CONTRACT PLANS).

KEY NOTES:
. IAF:HRA M - : !
12 "E)EX FOA(“; CARTRIDGE ELEVATION 1. ATTACH UNIT TO 6" MIN. REINFORCED PORTLAND THE WEST VIRGINIA
3. THRE-BEAM FENDER PANEL GG, WP-3 ANCHOR BOLTS. ANCHOR PING MAY
4. NOSE COVER BE USED ON 3" MIN. ASPHALTIC SURFACES THAT DIVISION OF HIGHWAYS
s, REsTRNnG rete o o o e S TEMPORARY CONCRETE AND GUARDRAL
7. HEX-FOAM BRACKET " PANELS TO MOVE REARWARD UPON IMPACT. BARRIER PLACEMENT, CONNECTION AND
TYPE IV IMPACT ATTENUATOR END PROTECTION DETAILS
(6-BAY SHOWN) (BACKUP PER MANUFACTURER'S RECOMMENDATIONS) STANDARD DETAIL "C"
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LINE-UP

!

| CHANNELIZATION DEVICE TAPER_I | BARRIER TAPER

IMPACT ATTENUATOR
AS APPLICABLE SEE
CONTRACT PLANS
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b. Cones
(1) Cone Design
Cones shall be predom nantly orange, fluorescent red-orange, or

fluorescent yell oworange, not |ess than 28 inches in height, and
shall be nade of a material that can be struck w thout damaging

vehi cl es on inpact. Cones shall be a mnimm of 28 inches in
height when they are used on freeways and other high-speed
hi ghways, on all highways during nighttine, or whenever nore

conspi cuous gui dance i s needed.

For nighttime use, cones shall be retroreflective or equipped
with Iighting devices for maxinmum visibility. Retrorefl ection of
28-inch or larger cones shall be provided by a white band 6 inches
wide, no nore than 3 to 4 inches fromthe top of the cone, and an
additional 4-inch-wide white band a mninmum of 2 inches below the
6-i nch band.

(2) Cone Application

Traffic cones are used to channelize traffic, divide opposing
traffic lanes, divide traffic | anes when two or nore | anes are kept
open in the sane direction, and delineate short-duration
mai nt enance and utility work.

St eps shoul d be taken to ensure that cones will not be bl own over
or displaced by wind or noving traffic. Cones can be doubled up to
increase their weight. Sone cones are constructed with bases that

can be filled with ballast. Ohers have special weighted bases, or
wei ghts such as sandbag rings that can be dropped over the cones
and onto the base to provide added stability. Bal | ast, however,
shoul d not present a hazard if the cones are inadvertently struck.

C. Tubul ar Mar ker s

(1) Design

Tubul ar markers shall be predom nantly orange, not |ess than 28
i nches high, mnimm 2 inches wi de when facing traffic, and made of
a material that can be struck w thout damagi ng inpacting vehicles.

Tubul ar markers shall be a m ninmum of 36 inches high when used on
freeways and other high-speed highways, on all highways during
ni ghtti me, or whenever nore conspicuous gui dance i s needed.

For nighttime use, tubular markers shall be retroreflective
Retrorefl ection of tubular markers shall be provided by two 3-inch-
wi de white bands placed a maxi mum of 2 inches fromthe top, with a
maxi mum of 6 inches between the bands.
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(2) Application

Tubul ar markers have less visible area than other channelizing
devices and should be used only where space restrictions do not
allow for the use of other nore visible devices. They may be used
effectively to divide opposing lanes of traffic, divide traffic
| anes when two or nore |anes are kept open in the sanme direction
and delineate edge of pavenent drop-off where space limtations do
not allow the use of |arger devices.

Steps should be taken to assure that tubular markers will not be
bl own over or displaced by traffic by either affixing themto the
pavenment with anchor bolts or adhesive, using weighted bases, or
wei ghts that can be dropped over the tubular markers and onto the
base to provide added stability. Bal | ast, however, should not be
allowed to present a hazard if the tubular markers are
i nadvertently struck. If a noncylindrical device is used, and it
could be displayed with a width less than the mninmum facing
traffic, it shall be attached to the pavenent to ensure that the
width facing traffic nmeets the m ni num requirenents.

d. Vertical Panels

(1) Design

Vertical panels shall be 8 to 12 inches wde and at |east 24
i nches hi gh. They shall have orange (fluorescent red-orange or
fl uorescent yel | ow or ange) and white stri pes, and be

retroreflectorive. Panel stripe widths shall be 6 inches, except
where panel heights are less than 36 inches, when 4-inch stripes
may be used. If used for two-way traffic, back-to-back panels
shal | be used.

Mar ki ngs for vertical panels shall be alternating orange and
white retroreflectorized stripes (sloping dowmward at an angle of
45 degrees in the direction traffic is to pass). \Vertical panels

used on expressways, freeways, and other high-speed roadways shal
have a m ni mum of 270 square inches of retroreflective area facing
traffic.

(2) Application

Vertical panels may be used to channel traffic, divide opposing
| anes of traffic, divide traffic lanes or in place of barricades
where space is |inmted.

e. Dr ums

(1) Design

Drunms used for traffic warning or channelization shall be
constructed of I i ght wei ght, flexible, and defornable materials
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and be a mnimum of 36 inches in height; and have at |east an 18-
inch mninmm w dth, regardless of orientation. Steel druns shal

not be used. The markings on drunms shall be horizontal

circunferential, alternating orange and white retroreflective
stripes 6 to 8 inches wide. Each drum shall have a m ni mum of two
orange and two white stripes. Any non-retroreflective spaces
bet ween the horizontal orange and white stripes, shall not exceed 2
i nches w de. Drunms shall have closed tops that will not allow

coll ection of roadwork or other debris.

(2) Application

Drunms are nost comonly used to channelize or delineate traffic
flow but may also be used singly or in groups to mark specific

| ocati ons. Drunms are highly visible and have good target val ue,
gi ven the appearance of being form dabl e obstacles and, therefore,
command the respect of drivers. They are portable enough to be

shifted from place to place within a tenporary traffic control
project to accommodate changing conditions but are generally used
in situations where they will remain in place for a prolonged
peri od.

Drunms shoul d not be weighted with sand, water, or any material to
an extent that would nake them hazardous to notorists, pedestrians,
or workers. \When they are used in regions susceptible to freezing,
they should have drainage holes in the bottom so water w Il not
accunul ate and freeze, causing a hazard if struck by a notorist.
Bal | ast shall not be placed on top of the drum

f. Barri cades

(1) Design

A barricade is a portable or fixed device having from one to
three rails with appropriate narkings. It is used to control
traffic by closing, restricting, or delineating all or a portion of
t he right - of - way.

Barri cades shall be of three types: Type I, Type IIl, or Type
L.

Stripes on barricade rails shall be alternating orange and white
retroreflective stripes (sloping dowmmward at an angl e of 45 degrees

in the direction traffic is to pass). The stripes shall be 6
i nches wi de, except where rail lengths are less than 36 inches

when 4-inch-wide stripes nmay be used. The mninumrail length is
24 inches. Barri cades used on expressways, freeways, and other

hi gh- speed roadways shall have a m ninum of 270 square inches of
retroreflective area facing traffic.
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Were a barricade extends entirely across a roadway, the stripes
shoul d sl ope downward in the direction toward which traffic nust
turn. Where both right and left turns are provided, the stripes
may slope downward in both directions from the center of the
barri cade or barricades. Were no turns are intended, the stripes
should slope downward toward the center of the barricade or
barri cades.

Barricade rails should be supported in a manner that will allow
them to be seen by the notorist and provide a stable support not
easily blown over by the wind or traffic. For Type | barricades,
t he support may include other unstriped horizontal panels necessary
to provide stability.

Barricades are |located adjacent to traffic and are therefore
subject to inmpact by errant vehicles. Because of their vul nerable
position and the hazard they could create, they should be
constructed of |ightweight naterials and have no rigid stay bracing
for A-frame designs.

On hi gh-speed expressways or in other situations where barricades
may be susceptible to overturning in the w nd, sandbags should be
used for ballasting. Sandbags may be placed on | ower parts of the
frame or stays to provide the required ballast but shall not be
placed on top of any striped rail. Barricades shall not be
bal | asted by heavy objects such as rocks or chunks of concrete.

(2) Application

Type | or Type |l barricades are intended for use in situations
where traffic is nmaintained through the tenporary traffic contro
zone. They may be used singly or in groups to mark a specific

condition, or they may be used in a series for channelizing
traffic. Type | barricades normally would be used on conventi onal
roads or urban streets and arterials. Type Il barricades have nore
retroreflective area and are intended for use on expressways and
freeways or other high-speed roadways.

Type |11 barricades used at a road closure may extend conpletely
across a roadway or fromcurb to curb. Were provision is nmade for
access of authorized equi pnrent and vehicles, the responsibility for
the Type 111 barricades should be assigned to a person to ensure
proper closure at the end of each workday.

When a highway is legally closed but access nust still be allowed
for local traffic, the Type IIl barricade should not be extended
conpletely across a roadway. A sign with the appropriate |egend

concerning perm ssible use by local traffic shall be nmounted. (See
section 6F-1.a.5.)
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Signs may be erected on barricades, particularly those of the
fixed type, that offer a nobst advantageous facility for this
pur pose. The ROAD CLOSED and DETOUR ARROW signs, and the LARCGE
ARROW war ni ng signs, for exanple, can be nounted effectively on or
above the barricade that closes the roadway.

g. Portable Barriers

The need for portable Dbarriers should be determned by
engi neering analysis and the protective requirements of the
| ocati on, not the channelizing needs. They should be designed
according to chapter 9 of the AASHTO Roadsi de Design Gui de.®

When serving the additional function of channelizing traffic, the
barrier taper shall neet standard channelizing taper lengths. The
channel i zing barrier shall be supplenented by standard delineators,
channel i zi ng devices, or pavenent markings. Channelizing barriers
should not be used for a nerging taper except in |ow speed urban
ar eas.

h. Tenporary Rai sed | sl ands

The tenporary raised island should only be used on roadways w th
speeds of 45 nph or |ess except when reconmended by an engi neering
st udy.

Tenporary raised islands, not to exceed 4 inches in height, may
be used to suppl enment channelizing devices and pavenent markings to
separate traffic flows in two-lane, two-way operations (TLTWD.
Pavenent edge lines may be placed on the island itself. I sl ands
may also have application in other than TLTW where physica
separation of traffic fromthe work zone is not required.

One type of tenporary raised island is 4 inches high by 18 inches
wi de and has rounded or chanfered corners. They may be constructed
of Portland cenent concrete or bitum nous concrete. They shoul d be
desi gned according to chapter 9 of the AASHTO Roadsi de Design

Qui de. 1

i O her Channel i zi ng Devi ces

Channel i zi ng devices, other than those specified above, nay be
required for special situations based on an engi neering study. Such
devices should <conform to the general size, color, stripe
pattern, retroreflection, and placenment characteristics established
for standard devi ces.

AASHTO, 444 North Capitol Street, N.W, Suite 225, Washington,
D. C. 20001.
YAASHTO, 444 North Capitol Street, N.W, Suite 225, Washington,
D. C. 20001.
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6F- 6. MARKI NGS

a. Pavenent Marking Applications

Adequat e pavenent markings shall be naintained al ong paved
streets and highways in tenporary traffic control zones.
ol iterated marki ngs shall be unidentifiable as pavenent markings
under day or night, wet or dry conditions. The work should be
pl anned and staged to provide the best possible conditions for
t he placenent and renoval of the pavenent markings.

It is intended, to the extent possible, that notorists be
provi ded markings within a work area conparable to the markings
normal Iy maintained along adjacent roadways, particularly at
either end of the work area. The follow ng guidelines set forth
the level of markings and delineation for various work area
situations.

(1) Al markings shall be in accordance with Part Il11A and
Part 111B, except as indicated under 6F-6b (Interim Markings) of
thi s manual .

(2) Markings shall be maintained in long-term stationary
wor k areas and shall match and neet the markings in place at both
ends of the work area.

(3) Markings shall be placed, along the entire |length of
any surfaced detour or tenporary roadway, such detour or roadway
is opened to traffic.

(4) Centerline/lane lines should be placed, replaced, or
del i neated where appropriate before the roadway is opened to
traffic.

(5 Markings should be provided in internediate-term
stationary work areas, to the extent practicable.

(6) In any work area where it is not practical to provide a
clear path by nmarkings, appropriate warning signs, channelizing
devi ces, and delineation shall be used to indicate the required
vehi cl e pat hs.

All  markings and devices used to delineate vehicle and
pedestrian paths shall be carefully reviewed during daytinme and
nighttine periods to avoid inadvertently leading drivers or
pedestrians fromthe intended path.

Proper pavenent mnmarking obliteration |eaves a m ninum of
pavenent scars and conpletely renoves old nmarking materials.
ol iterated marki ngs shall be unidentifiable as pavenent markings
under day or night, wet or dry conditions. Overl ayi ng existing
stripes wth black paint or asphalt does not neet the
requi renents of covering, renoval, or obliteration; however, the
use of renovable, nonreflective, preforned tape is permtted
where mar ki ngs need to be covered tenporarily.
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b. I nt eri m Mar ki ngs

Interim pavenent markings are those that may be used unti
it is practical and possible to install pavenent markings that
meet the full MJTCD standards for pavenent markings. Nor mal | y,
it should not be necessary to |leave interim pavenent markings in
place for nore than 2 weeks. Al'l interim pavenent marKkings,
I ncl udi ng pavenent markings for no-passing zones, shall conform
to the requirenents of sections 3A and 3B of the MJTCD with the
foll om ng exceptions:

(1) Al interimbroken-line pavenent markings shall use the
sane cycle length as permanent markings and be at |east 4 feet
| ong, except that half-cycle lengths with a mninmm of 2-foot
stripes may be used for roadways with severe curvature. ( See
section 3A-6 of the MJUTCD.) This applies to white lane |ines for
traffic noving in the sanme direction and yell ow center lines for
two-| ane roadways when it is safe to pass.

(2) For those interimsituations of 3 cal endar days or |ess
for a two- or three-lane road, no-passing zones may be identified
by using signs rather than pavenent markings. (See sections 3B-
4, 3B-5, and 3B-6 of the MJUTCD.) Also, signs nmay be used in lieu
of pavenent markings on | owvol une roads for |onger periods, when
this practice is in keeping with the State's or hi ghway agency's
policy. These signs should be placed in accordance wth sections
2B-21, 2B-22, and 2C-38 of the MJTCD

(3) The interim use of edgelines, channelizing lines, |ane
reduction transitions, gore markings and other |ongitudina
mar ki ngs, and the various non-longitudinal markings (stop |ine,
rail road crossings, crosswal ks, words, synbols, etc.) should be
in keeping with the policy for such of the West Virginia D vision
of Hi ghways and "Standard Details Book, Volume 1" |atest edition
(TEM 1, TEM 2, TEM 3).

C. Rai sed Pavenment Markers

Rai sed/ recessed pavenent markers should be considered for
use along surfaced detour or tenporary roadways, and other
changed or new travel |ane alignnents, because of the need to
accentuate changed travel paths and their adverse weather
perfornmance capabilities.

Retroreflective raised/recessed pavenent markers, or non-
retroreflective raised/recessed pavenent markers suppl enented by
retroreflective markers, may be substituted for, or used as a
suppl enment to nmarkings prescribed in sections 3A and 3B of the
MJUTCD and subsection b, above.

d. Del i neators

Del ineators may be used in work areas to indicate the
al i gnnent of the roadway and to outline the required vehicle path
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through the work zone. Delineators, when used, shall be used in
conbi nation with, or be supplenental to, other traffic contro
devi ces.

When used, delineators shall be nounted on suitable supports
so that the reflecting unit is about 4 feet above the near
roadway edge. The standard color for delineators used al ong both
sides of two-way streets and hi ghways and the right side of one-
way roadways shall be white. Del i neators used along the left
side of one-way roadways shall be yellow  Spacing al ong roadway
curves should be as set forth in "Standard Details Book, Vol une
l[1," latest edition (TE11-1, 11-2, 11-3, 11-4, and 11-5) and
shoul d be spaced so that several delineators are always visible
to the driver

oF-7. LI GHTI NG DEVI CES
a. Functi on

Tenporary traffic control activities often create conditions
on or near the traveled way that are particularly unexpected at
ni ght, when drivers' visibility is sharply reduced. It is often
desirabl e and necessary to supplenent retroreflectorized signs,
barriers, and channelizing devices with |ighting devices.

Four types of lighting devices are commonly used:
fl oodli ghts, hazard identification beacons, st eady- bur ni ng
el ectric lanps, and warning |ights.

In work areas where a study indicates a nighttinme accident
problem can be corrected with area illum nation, consideration
may be given to providing roadway |ighting.

b. Fl oodl i ghts

On tenporary traffic control projects, floodlights have a

limted but inportant application. Tenporary traffic control
activities on urban freeways nust frequently be conducted during
nighttinme periods when traffic volunmes are |ower. Sonet i nes,
| arge tenporary traffic control contracts are also operated on
double shift, requiring night work. Wien nighttine work is
required for these or simlar types of projects, floodlights
should be wused to illumnate flagger stations, equipnent

crossings, and other areas where existing light is not adequate
for the work to be perfornmed safely.

In no case shall floodlighting be permtted to create a
di sabling glare for drivers. The adequacy of the floodlight
pl acement and elimnation of potential glare can best be
determ ned by driving through and observing the floodlighted area
from each direction on the main roadway after initial floodlight
set up.

Mai nt enance activities on urban freeways w th high-vol uneg,
hi gh-density traffic conditions are frequently conducted during
nighttinme periods (wth lowtraffic volunes). Good floodlighting
of the work site is needed because the workers need to see what
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they are doing, and because the workers and the workspace be
protected from and seen by, passing drivers.

C. Fl ashing I dentification Beacons (Flashing Electric
Li ght s)

A flashing identification beacon is a flashing yellow |ight
(m nimum di aneter, 8 inches) used at points of special to alert
drivers' attention to these conditions. \Wen used, the flashing
beacon should operate 24 hours a day. Such shall neet the
requirenents of West Virginia Departnent of Transportation,
D vision of H ghways, Specifications Subsection 715.42, | atest
edi tion.

On tenporary traffic control projects, because of the tine
and effort required to install these units and put them into
operation, they are generally used at |ocations where frequent
changes woul d not be required.

On projects where an existing dual highway is bei ng upgraded
to freeway standards (which requires the use of crossovers to
permt stage construction), flashing beacons have been used
effectively to call drivers' attention to the condition created
by the channelizing devices. Simlarly, the tenporary term nus
of a freeway (where all traffic is channelized into an exit) is a
| ocation where beacons have alerted drivers of the speed
reduction necessary in transitioning from freeway to |ocal road
oper ati ons.

Fl ashing identification beacons may be used singly or in
groups contai ning nore than one unit.

Duri ng normal daytime mai ntenance operations, the functions
of flashing beacons are adequately provided by rotating done or
strobe lights on mai ntenance vehicles. However, flashing beacons
may be installed at | ocations where mai ntenance activity requires
an obstruction to remain in the roadway at night.

d. St eady-Burning El ectric Lanps

As used herein, steady-burning electric lanps shall nean a
series of owwattage yellow electric |lanps. They may be used to
mar k obstructions, but they are generally less effective than
flashing lights for such use, because of their attention-getting
effect. However, lights are needed to delineate the travel ed way
through and around obstructions in a tenporary traffic control
zone, the delineation shall be acconplished by steady-burning

| anps.
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St eady-burning lanps, placed in a line on appropriate
channeli zing devices, are effective in delineating the proper
vehi cl e path through tenporary traffic control zones that require
changi ng patterns of traffic novenent. Steady-burning |anps are
also used on detours, on lane closures, when the roadway
alignnment changes in tapers, and other situations where the
headl ights do not provide retroreflection to delineate the
I nt ended vehi cl e pat h.

The application of these devices during maintenance work is
i nfrequent due to the generally short-termnature of the work. A
type of maintenance activity where steady-burning |anps could be
used is renoval and replacenent of a part of a bridge deck. The
| anps could be nounted on barricades and help channel traffic
around the work space.

e. WArni ng Lights

The light weight and portability of warning lights are
advant ages that nmake these devices useful as supplenments to the
retrorefl ectorization on hazard warning devices. The fl ashing
lights are effective in attracting a driver's attention and,
therefore, provide an excellent neans of identifying the hazard.

As used herein, warning lights are portable, |ens-directed,
encl osed lights. The color of the light emtted shall be yell ow
They may be used in either a steady-burn or flashing node.
warning |lights shall be in accordance wth the current
requi renments and Specifications of the Wst Virginia Departnent
of Transportation, Division of H ghways, Section 715.9.5.

warning lights shall have a m ninum nounting height of 30
inches to the bottom of the lens. Type A lowintensity flashing
warning lights are nost comonly nounted on barricades and are
intended to warn drivers that they are approaching or in a
hazar dous area.

Type B high-intensity flashing warning lights are normally
nmounted on advance warning signs. Extrenely hazardous site
conditions within tenporary traffic control zones may require
that the lights be effective in daylight as well as dark. They
are designed to operate 24 hours per day. Flashers shall not be
used for delineation, as they would tend to obscure the desired
vehi cl e pat h.

Type C steady-burn |lights are intended to be wused to
delineate the edge of the travel ed way on detour curves, on |ane
changes, on | ane closures, and on other simlar conditions.

Type A low intensity flashing warning lights and Type C
steady-burn warning lights shall be mintained so as to be
visible on a clear night froma distance of 3,000 feet. Type B
high intensity flashing warning lights shall be nmaintained so as
to be visible on a sunny day, when viewed w thout the sun
directly on or behind the device froma distance of 1,000 feet.
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6F- 8. OTHER DEVI CES

a. | npact Attenuators

| npact attenuators are systens that mtigate the effects of
errant vehicles that strike hazards, either by snoothly
decelerating the vehicle to a stop when hit head-on, or by
redirecting the errant vehicle. |Inpact attenuators in work zones
protect the notorists from the exposed ends of barriers, fixed
obj ects, and other hazards. Two types of inpact attenuators used
in work zones are roadside attenuators and truck-nounted
attenuators (TMA' s). Specific information on each type can be
found in the AASHTO Roadside Design GCuide, Chapters 8 and 9,
respectively.*?

Attenuators nust neet the requirenents of Specifications,
Section 715.41 of the West Virginia Departnment of Transportation,
Di vi si on of H ghways and be designed by West Virginia D vision of
H ghways personnel for each application to ensure performance

that will safely stop or redirect errant vehicles. Peri odi c
i nspection of these devices is necessary to assure that
attenuators function as intended throughout their useful life or

that they undergo pronpt repair/replacenent if hit or damaged.

(1) Roadside Attenuators

Roadsi de attenuators are wused in the sane manner as
per manent highway installations to protect notorists from the
exposed ends of barriers, fixed objects, and other hazards. Two
types of stationary attenuators are commonly used and mnust be
desi gned for the specific application intended as foll ows:

(a) Redirective Type

The redirective type is an assenbl ed unit desi gned
to absorb head-on vehicle inpacts and tel escope toward
the rear; also it nay be capable of absorbing side
i npacts by redirecting a vehicle.

Redirective attenuators nornmally are used when the

exposed object is narrow, or when space for a
nonredirective type is unavailable, such as on surface
streets near adjacent intersecting roadways. The

attenuator width nust be w der than the hazard object,
but as close to the object width as possible, to
prevent its lateral intrusion into the traffic |anes.

““AASHTO, 444 North Capitol Street, N.W, Suite 225, Washington
D. C. 20001.
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(b) Nonredirective Type

The nonredirective type may be struck head-on, and
may be the sand-filled plastic barrel system or other
acceptabl e energy-absorbing device designed to stop
errant vehicles safely.

Nonredirective inpact attenuators  nust be
checked frequently for vehicle inpacts because, once
hit, they may not function as designed for a second
hit. Wen sand-filled barrels are fractured, the sand
is scattered, site cleanup is needed, and the
attenuator nust be restored wth replacenent barrels
and sand.

(2) Truck-Munted Attenuators

Trucks or trailers are often used as protective vehicles to
protect workers or work equipnment from errant vehicles. These
protective vehicles are normally equipped with flashing arrows,
changeabl e nessage signs, and/or flashers, and nust be |ocated
properly in advance of the workers and/or equipnment they are
protecting. However, these protective vehicles may thensel ves
cause injuries to occupants of the errant vehicles if they are not
equi pped with truck-nmunted attenuators (TMA'S).

TVMA' s capabl e of absorbing the inpact of errant vehicles can
be attached to the rear of these protective vehicles to reduce, the
severity of rear-end crashes. There are a variety of TMA designs
avai | abl e.

The protective truck nust be positioned a sufficient distance
in front of the workers or equipnent being protected to allow for
appropriate vehicle roll-ahead, but not so far that errant vehicles
will travel around the vehicle and strike the workers/equipnent.
The attenuator should be in the full down-and-Iocked position. For
stationary operations, the truck's parking brake should be set and,
when possible, the front wheels turned away fromthe work site.

b. Portabl e Barriers

Portable Dbarriers are designed to prevent vehicles from
penetrati ng work areas behind the barrier while mnim zing occupant
injuries. They may al so be used to separate two-way traffic. These
devi ces may be constructed of concrete, netal, or any material that
can physically prevent vehicul ar penetration.

Portable barriers may serve to channelize traffic. Use for a
specific project should be determned by engineering analysis.
However, the protective requirenents of the work area, not the
channel i zing needs, govern the use of portable barriers. When
serving the additional function of channelizing traffic, portable
barriers should be of a light color for increased visibility. For
nighttinme visibility, barriers shall be supplenented wth standard
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del i neation, markings, or channelizing devices. (For further
details on barrier delineation, see Standard Detail TE11-5.) More
specific information on the use of portable barriers and inpact
attenuators can be obtained from chapters 8 and 9 respectively, of
t he AASHTO Roadsi de Design Guide.’

warning lights nmay be nounted on continuous barriers. On each
side of the roadway only the first two yellow warning |ights at the
start of a continuous barrier should be Type B flashing. Subsequent
warning lights on the barrier shall be Type C yellow steady-
burni ng for channelization.

The effect of striking the ends of barriers should be
mtigated by use of inpact attenuators or by flaring the ends of
barriers away fromthe travel ed way.

C. Tenporary Traffic Signals

Tenporary traffic signals can be used for special applications
to control traffic flow at work zones. These applications include
a highway intersection with a tenporary haul road or equipnent
crossing, and tenporary traffic control zones with alternate one-
way traffic flow, such as bridge construction.

Al traffic signal and control equipnent shall neet the
standards and specifications prescribed in part IV of the MJTCD and
| atest edition of Section 660 of the Specifications of the West
Virginia Departnent of Transportation, Division of H ghways.

One-way traffic flow requires an all-red interval of
sufficient duration for traffic to clear the portion of the work
zone controlled by the traffic signals. To avoid the display of
conflicting signals at each end of the work zone, traffic signals
shal | be hard-w red.

d. Runbl e Strips

Runbl e strips are transverse strips of rough-textured surface
used to supplenent standard or conventional traffic contro
devi ces. Runble strips provide a vibratory and audi ble warning
that supplenents visual stimuli. Runble strips nmay be used on the
approach to a condition requiring notorists to reduce their speed
by 20 nph or nore, to alert drivers of wunusual or unexpected
changes in alignnent, or in situations where visibility is limted
to an approaching condition requiring speed reductions. They shoul d
only be installed in conjunction with advance warning signs |ocated

cl osely enough that the notorist will associate the sign with the
runble strip. The advance warning sign for the given condition
shall be placed at |east 100 feet (normally according to Table I1-1

of the MJICD) before the first group of runble strips is
encount er ed.

““AASHTO, 444 North Capitol Street, N W, Suite 225, Wishington,
D. C. 20001.
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A runble strip shall consist of raised strips or depressed
gr ooves. The cross-section my be rectangular, doned, or
trapezoidal in shape. There should be four (4) to twenty (20)
grooves or raised strips (normally four placed in a runble strip
pad). The strips or grooves should be placed transverse to the
direction of traffic. The intervals between runble strip pads
should be reduced as the distance to the hazard dimnishes, to
create a sensation of acceleration for notorists.

The first runble strip pad should be placed before the advance
war ni ng devi ces. The last runble strip pad should be placed a
m ni mum of 250 feet in advance for a stop condition and a m ni num
of 150 feet in advance for a change in alignment or simlar
condition which requires the notorist to slow but not to stop.
Runble strip pads should not be placed on short horizontal or
vertical curves where |l oss of vehicle control nmay occur because of
the action of the runble strips on a vehicle' s suspension system
Runbl e strips nmay be portabl e devi ces.

A sign warning drivers of the presence of runble strips may be
pl aced in advance of the strips. A recomended configuration for
runble strips is shown on Figure 11.

e. Screens (d are Barriers)

Screening is used to block the driver's view of activities
that can distract from the driving task. Screening also contains
the work area and keeps dust and debris off the pavenent. Screens
are primarily useful on Jlong-term tenporary traffic contro
proj ects.

Screens may inprove safety and traffic flow where traffic
vol umes approach the roadway capacity because they discourage
"gawki ng" and reduce headlight glare fromoncomng traffic.

Screens may be nounted on the top of portable concrete
barriers that separate two-way traffic. Screens should not be
nmounted where they could restrict driver visibility and sight
di stance. Additional information regardi ng screens can be obtai ned
from Chapter 9 of the AASHTO Roadsi de Desi gn Gui de.

f. Qpposing Traffic Lane Divider

Qpposing traffic lane dividers are delineation devices used as
center lane dividers to separate opposing traffic on a two-Iane,

two-way operation. The upright, orange-colored panel shall be
approximately 12 inches wide by 18 inches high. The | egend on the
di vider shall be two opposing arrows, simlar to those in the

| egend on the TWO-WAY TRAFFIC sign (W5-3). The divider should be
made of |ightweight naterial.

“AASHTO, 444 North Capitol Street, N W, Suite 225, Wishington,
D. C. 20001.
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6G  TYPES OF TEMPORARY TRAFFI C CONTROL ZONE ACTI VI TI ES

Each traffic control zone is different. Many variables, such
as location of work, road type, speed, volune, geonetrics, vertica
and horizontal alignnment, pedestrians, and intersections affect the
needs of each zone. The goal of traffic control in work areas is
safety with mninmum disruption to traffic, and the key factor in
maki ng the tenporary traffic control zone safe and efficient is
proper judgnent.

Bi cyclists al so need protection and access to the roadway. |If
a bicycle path is closed because of work in progress, a signhed
alternate route should be provided. Bi cyclists should not be

directed onto the sane path used by pedestrians. For nore details
on controlling bicycle traffic, see part |IX of the MJTCD.

Uility work takes place both within the roadway and outside
the shoul der, to construct and maintain the hardware and equi pnent
used to provide power, light, water, gas, and tel ephone service.
Uility operations are generally short daytinme operations, except
under energency conditions. Oten they are perforned on |ow
vol unme, | ow speed streets. (Operations often involve intersections,
as that is where many of the network junctions occur. The crew
size is usually small, only a few vehicles are involved, and the
nunber and types of traffic control devices placed in the tenporary
traffic control zone may be mnimal. As discussed in section 6G
20a.(4), however, the reduced nunber of devices in this situation
should be offset by the use of high-visibility devices, such as
special lighting units on work vehicles. Cases Cl, C2, C3, C4, and
C5 are exanples. O her typicals may apply as well.

In this section, typical tenporary traffic control zone
situations are organi zed according to duration and |ocation of work
and hi ghway type. Section 6H which follows the sanme organi zati on,
presents |layouts of these typical tenporary traffic control zone
situations.

6G 1. TYPI CAL APPLI CATI ONS

Typical applications include a variety of traffic contro
met hods, but do not include a layout for every conceivable work
situation. Typical applications should be altered, when necessary,
to fit the conditions of a particular tenporary traffic control
zone. Standards presented in sections 6A-6F should be given
priority over the exanples given in the typical applications.

The typical applications illustrated in section 6H generally
represent highway agency norns. O her devices may be added to
suppl enent the devices shown in the typical applications, and sign
spaci ngs and taper lengths may be increased to provide additional

time or space for driver response. In sone situations, however
such as an urban setting, too many devices can spread signing over
too long a distance to be neaningful. \When conditions are not as

difficult as those depicted in the typical application, fewer
devi ces may suffice.
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Al t hough portable barriers are sonetinmes indicated in
the typical applications of section 6H, they are not traffic
control devices in thensel ves. However, when placed in a
position identical to a line of channelizing devices and
mar ked  and/ or equi pped with appropriate channeli zing
features to give guidance and warning both day and night,
they serve as traffic control devices and, therefore, nust
conform to all requirenments for such devices set forth
t hr oughout this manual .

6G 2. SELECTI NG THE TYPI CAL APPLI CATI ON

Sel ecting the nost appropriate typical application and
nmodi fications for a tenporary traffic control zone requires
know edge and understanding of that zone. Although there are
many ways of categorizing tenporary traffic control zone
applications, the three factors nentioned earlier (work
duration, work location, and hi ghway type) have been used to
characterize the typicals illustrated in section 6H.

a. Durati on of Wbrk

Work duration is a mjor factor in determning the
nunber and types of devices used in tenporary traffic
control zones. The five categories of work duration and
their time at a location are as foll ows:

° Long-term stationary-Wrk that occupies a |ocation nore
t han 3 days.

° Internediate-term stationary-Wrk that occupies a
| ocation fromovernight to 3 days.

° Short-term stationary-Daytime work that occupies a
| ocation from1l to 12 hours.

° Short duration-Wrk that occupies a location up to 1
hour .
° Mobile-Wrk that noves intermttently or continuously

(1) Long-term Stationary

At long-term stationary tenporary traffic control
zones, there is anple time to install and realize benefits
from the full range of traffic control procedures and
devices that are available for use. Generally, larger
channelizing devices are used, as they have nore
retroreflective mat eri al and of fer better ni ghttinme
visibility. The larger devices are also less likely to be

di spl aced or tipped over-an inportant consideration during
those periods when the work crew is not present.
Furthernore, as long-term operations extend into nighttine,
retroreflective and/or illumnated devices are required.
Tenporary roadways and barriers can be provided, and
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(2) Internediate-term stationary

During internediate-term stationary work, it may not be
feasible or practical to use procedures or devices that would be
desirable for long-termstationary tenporary traffic control zones,
such as altered pavenent markings, barriers, and tenporary
roadways. The increased tine to place and renove these devices in
sonme cases could significantly Ilengthen the ©project, thus
I ncreasi ng exposure tine. In other instances, there mght be
i nsufficient payback time to make nore elaborate traffic contro
economi cally attractive.

(3) Short-termstationary
Most mmintenance and wutility operations are short-term
stationary work. The work crew is present to maintain and nonitor

the tenporary traffic control zone. The use of flagger is an
opti on. Lighting and/or retroreflective devices should be chosen
to accompdate varying seasonal, climati c, and visibility

situati ons.

(4) Short duration

During short-duration work, there are hazards involved for the
crew in setting up and taking down the traffic controls. Al so
since the work time is short, the time during which notorists are
affected is significantly increased as the traffic control is
expanded. Considering these factors, it is generally held that
sinplified control procedures may be warranted for short-duration
wor k. Such shortcom ngs may be offset by the use of other, nore

dom nant devi ces such as special lighting units on work vehicles.
(5 Mobile

Mobi | e operations are work activities that nove al ong the road
either intermttently or continuously. Mobi | e operations often

I nvol ve frequent short stops, each as much as 15 mnutes |ong, for
activities such as litter cleanup, pothole patching, or utility
operations and are simlar to stationary operations. V\r ni ng
signs, flashing vehicle lights, flags, and/or channelizing devices
shoul d be used.

Mobi | e operations also include work activities in which workers
and equi pnment nove along the road w thout stopping, usually at slow
speeds. The advance warning area noves with the work area. Traffic
should be directed to pass safely. Parking may be prohibited, and
work should be scheduled during off-peak hours. For sone
continuously noving operations-such as street-sweeping- where
volunes are light and visibility is good, a well-marked and well -
signed vehicle may suffice. If volunes and/or speeds are higher, a
shadow or backup vehicle equipped as a sign truck, preferably
supplied wwth a flashing arrow display, should follow the work
vehicle. Were feasible, warning signs should be placed along the
roadway and noved periodically as the work progresses. In addition
vehi cl es may be equi pped with such devices as flags, flashing vehicle
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lights, truck-nmounted attenuators, and appropriate signs. These
devices may be required individually or in various conbinations,
including all of them including all of them as determ ned
necessary.

Saf ety should not be conprom sed by using fewer devices sinply
because the operation will frequently change its |ocation. Portable
devi ces should be used. Flaggers may be used, but caution nust be
exercised so they are not exposed to unnecessary hazards. The
control devices should be noved periodically to keep them near the
wor k ar ea. If nobile operations are in effect on a high-speed
travel lane of a nultilane divided highway, flashing electric arrow
di spl ays shoul d be used.

b. Locati on of Work

The choice of traffic control needed for a tenporary traffic
control zone depends upon where the work is |located. As a general
rule, the closer the work is to traffic, the nore control devices
are needed.

Wrk can take place in the follow ng | ocations:

(1) «Qutside of the shoul der edge. Devices may not be needed
if work is confined to an area 15 or nore feet fromthe edge of the
shoul der. Consi deration should be given to roadway characteristics,
roadway geonetrics, and vehicle speed. A general warning sign,
such as ROAD WORK AHEAD, should be used if workers and equi pnent
must occasionally nove closer to the highway.

(2) On or near the shoul der edge. The shoul der should be
signed as if work were on the road itself, since it is part of the
drivers' "recovery area." Advance warning signs are needed.
Channelizing devices are used to close the shoulder, direct
traffic, and keep the work space visible to the notorist. Portable
barriers may be needed to prevent encroachnent of errant vehicles
into the work space and to protect workers.

(3) On the median of a divided highway. Wrk in the nedian
may require traffic control for both directions of traffic, through
the use of advance warning signs and channelization devices. | f
the nmedian is narrow, wth a significant chance for vehicle
intrusion into long-term work sites and/or crossover accidents,
portabl e barriers should be used.

(4) On the traveled way. Wrk on the traveled way denmands
opti mum protection for workers and nmaxi rum advance warning for
drivers. Advance warning nust provide a general nessage that work
Is taking place, information about specific hazards, and actions
the driver nust take to drive through the tenporary traffic contro
zone.
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C. Roadway Type

Roadway type is also a primary factor in the use of tenporary
traffic control zone traffic control devices. Typical application
di agrans of the follow ng categories of roadway type are included
in section 6H

(1) Rural Two-Ilane Roadways

(2) Urban Arterial Roads

(3) O her Uban Streets

(4) Rural or Urban Multilane D vided and
Undi vi ded Hi ghways

(5) Intersections

(6) Freeways

Rural two-lane roadways are characterized by relatively |ow
vol umes and hi gh speeds. Uban arterial roads often have | ower
speeds, but they nmay require significant controls because of higher
traffic volumes and closer spacing of such design features as
i ntersections. O her urban streets with light traffic volunmes wl|
generally require fewer but nore closely spaced devices. Maj or
arterial and freeways need the highest type of traffic control
primarily because of high speeds and often high volunes of traffic.

To inprove safety, typical designs may be nodified to a nore
el aborate treatnent, as indicated by the foll ow ng:

0o Additional devices

- Additional signs

- Flashing arrow di spl ays

- More channelizing devices at cl oser spacing
- Tenporary rai sed pavenent narkers
- Hi gh-level warning devices

- Portabl e changeabl e nessage signs
- Portable traffic signals

- Portable barriers

- I npact attenuators

- Screens (G are Barriers)

- Runble strips

o Upgradi ng of devices

- Afull conplenent of standard pavenent marKkings
in areas of high hazard

Bri ghter and/or w der pavenent marKkings

Larger signs

H gher type channeli zi ng devices

Barriers in place of channelizing devices

0 | nproved geonetrics at detours or crossovers,
giving particular attention to the provisions set
forth in section 6B of the MJTCD.
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0 I ncreased di stances
- Longer advance warning area
- Longer tapers

o] Li ghting
- Tenporary roadway |ighting
- Steady-burn lights used with channeli zi ng
devi ces
- Flashing lights for isolated hazards
- II'lum nated signs

- Floodlights
When conditions are not as difficult as those depicted in the
typical applications, fewer devices my suffice. However,

uniformty of devices and their application is always extrenely
i nportant.

6G 3. WORK QUTSI DE THE SHOULDER

Traffic control depends primarily on devices such as advance
warning signs, flashing vehicle lights, and flags. An advance
warni ng sign should be used when any of the follow ng conditions
occur:

0 Wrk will be perfornmed i medi ately adjacent to the
shoul der at certain stages of the activity.

o] Equi pnrent may be noved al ong or across the highway.

0 Motorists may be distracted by the work activity.

A typical sign for this situation my be ROAD WORK AHEAD. |f
the equipnent travels on or crosses the roadway, it should be
equi pped with appropriate flags, flashing |ights, and/or a SLOW
MOVI NG VEHI CLE synbol .

A typical layout for stationary work outside of the shoul der
Is shown in Case Al. Special signing for a blasting zone is shown
in Case D1. A typical layout for short-duration, nobile and noving
wor k outside of the shoulder and on the shoulder is shown in Case
AT7.

6G 4. WORK ON THE SHOULDER

This section describes typical applications that cover shoul der
wor K. It is divided into shoulder work that does and does not
interfere with traffic

a. No Encroachnent on Travel ed Way

There is no direct interference with traffic. Wen the shoul der
is occupied or closed, the drivers should be advised and the workers
shoul d be protected. In sonme instances, this may require the use of
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portable barriers if work is directly adjacent to the travel |ane.
Usual Iy, the single warning sign, SHOULDER WORK, is adequate. Wen
an inproved shoulder is closed on a high-speed roadway, it should
be treated as a closing of a portion of the road system because
drivers expect to be able to use it in energencies. Mot ori sts
shoul d be given anple advance warning that shoulders are closed to
use as refuge areas throughout a specified Ilength of the
approaching tenporary traffic control zone. The signs should read
SHOULDER CLOSED with distances i ndicated. The work space on the
shoul der should be closed off by a taper of channelizing devices
with a length of 1/3 L, using the fornulas in section 6C-3 of the
MJUTCD. Fl ashing arrow displays should be used only in the caution
node.

b. M nor Encroachnent on Travel ed Wy

Wen work is on the shoulder or takes up part of a |ane,
traffic volunmes, vehicle mx (buses, trucks, and cars), speed, and
capacity should be analyzed to determ ne whether the affected |ane
shoul d be closed. The |ane encroachnent should permt a remaining
| ane width of 10 feet or the |ane should be closed. However, 9
feet is acceptable for short-term use on |owvolune, |ow speed
roadways for traffic that does not include |onger and w der heavy
commerci al vehicl es. Case A4 illustrates a nethod for handling
traffic where the stationary or short duration wrk space
encroaches slightly into the travel ed way.

6G 5. WORK W THI N TRAVELED WAY- RURAL TWO- LANE
a. Det our s

Typical layouts for detours of two-lane highways are shown in
Cases Al2, B5 and B7. Case Al2 illustrates the controls around an
area where a section of roadway has been closed and a bypass
construct ed. Channel i zi ng devices and pavenent markings are used
to indicate the transition to the tenporary roadway.

Det our signing is usually handled by the traffic engineer with
authority over the roadway because it is considered a traffic
routing problem Detour signs are used to direct traffic onto

anot her roadway. Wen the detour is long, signs should be
installed to periodically remnd and reassure drivers that they are
still on a detour. This is done by using the DETOUR MARKER ( M4- 8)
or DETOUR (M4-9) signs.
Wien an entire roadway is closed, as illustrated in Case B5,
a detour should be provided and traffic should be warned in
advance of the closure. This illustration is an exanple for a

closing 10 mles fromthe intersection. If local traffic is allowed
to use the roadway up to the closure, the ROAD CLOSED TO THRU
TRAFFI C sign should be used. The portion of the road open to | oca

traffic shoul d have adequate signing, marking, and protection.
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Detours should be signed so that traffic will be able to get
through the entire area and back to the original roadway as shown
in Case B7.

b. One-Way Traffic Control

Wen one l|lane is closed on two-lane, two-way roads, the
remaining lane mnust be wused by traffic traveling in both
di rections. Techni ques for controlling traffic under such
conditions are described in section 6C5 of the MJTCD.

6G 6. WORK W THI N TRAVELED WAY- URBAN STREETS OR ARTERI AL

Urban tenporary traffic control zones nay be divided into
segnents. Decisions nmust be reached as to how to control vehicul ar
traffic, how many | anes are required, or whether any turns should
be prohibited at intersections. Pedestrian traffic nust be
considered. If work will be done on the sidewalk, wll it be
necessary to close the sidewalk and assign the pedestrians to
anot her pat h? Next, decisions nust be reached as to how to maintain
access to business, industrial, and residential areas. Even if the
road is closed to vehicles, pedestrian access and wal kways nust be
provi ded.

Bi cyclists' protection and access are especially needed on
these types of roadways. If a bicycle path is cl osed because of the
work being done, a signed alternate route should be provided.
Bicyclists should not be directed onto the path used by
pedestrians. For nore details on controlling bicycle traffic, see
part | X of the MJTCD.

Uility work takes place both within the roadway and outside
the shoulder to construct and nmaintain the hardware and equi pnent
used to provide power, light, water, gas, or telephone service.
Uility operations are generally short daytinme operations, except
under energency conditions. Oten they are perforned in | ow vol une
and |ow speed streets. Operations often involve intersections,
since that is where many of the network junctions occur. The crew
size is usually small, only a few vehicles are involved, and the
nunber and types of traffic control devices placed in the tenporary
traffic control zone may be mninmal. As discussed in section 6G
2.a. (4), however, in this situation the reduced nunber of devices
should be offset by the use of high-visibility devices, such as
special lighting units on work vehicles. Cases A6, Cl, C2, C3, B4A
B4B, B4C, E4, and E6 are exanples of typical applications for
utility operations. Oher typicals may apply as well.

6G 7. WORK W THI N TRAVELED WAY- RURAL OR URBAN, MUJULTI LANE
DI VI DED AND UNDI VI DED, NON- ACCESS CONTROLLED

This section describes typical applications for wrk on
mul tilane (four or nore) streets or highways. It is divided into
right |ane closures, left lane closures, nultiple-lane closures,
and closures on five-Ilane roadways.
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Portable concrete barriers are sonetines used during
|ane closing. As described in section 6F-8, portabl e
barriers are not in thenmselves traffic control devices but,
if placed along an adequate taper, transition, or tangent
section, they my serve as traffic control devices to
provi de gui dance and warning to passing traffic. In serving
this traffic control function, portable barriers nmust be
equi pped with appropriate channelizing devices, delineation,
and/or other traffic control devices in order to perform
acceptably during day and night operations. Wen determ ned
necessary by an engineering analysis, barriers should be
used for added safety to prevent incursions of errant
vehicles beyond their designated travel |anes. The four
primary functions of barriers are as foll ows:

o] To keep traffic from entering work areas, such as
excavations or material storage sites.

o] To provide protection for workers and pedestri ans.

o] To separate two-way traffic.

o] To protect roadwork such as false work for bridges and

ot her exposed obj ects.

a. Ri ght Lane Cl osed

Traffic control simlar to that shown in Cases E4, E6,
and E7 may be used for undivided or divided four-|ane roads.
If traffic volumes are high, traffic may back up. | f
mor ni ng and evening peak hourly traffic volunmes in the two
directions are uneven and the greater volune is on the side
where the work is being done, the inside |lane for opposing
traffic may be closed and made available to the side with
heavier traffic. A volunme check in both directions should be
made before this nethod is used.

| f the heavier traffic changes to the opposite
direction, the traffic control can be changed to allow two
| anes for opposing traffic by noving the devices from the
opposing lane back to the centerline. If these changes
occur frequently, cones or tubes should be used at close
spacing to enphasi ze the centerline.

b. Left Lane Cl osed

If the work activity can be contained entirely within
the left (or inside) lane, it my be appropriate to close
only that lane. Channelizing devices should be placed al ong
the centerline and outside of the work activity to give
advance warning to the opposing traffic. An alternative is
to close the two center lanes to give notorists and workers
additional protection and to provide easier access to the
wor k space. Overall safety needs, evaluated on the basis of
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C. Mul ti ple Lanes C osed

When the work occupies nmultiple lanes for one direction of
traffic, the nunber of |anes remai ning open nay be reduced to one
for each direction as shown in Case E12. A capacity analysis is
necessary before this nethod is initiated. Traffic should be noved
over one lane at a tine and the tapers should be separated by a
di stance of 2L, as shown in Case E5. Wien a roadway nust be cl osed
on a divided highway, a nedian crossover may be used [see section
6G 9(b) and (c)]. Wen the directional roadway is closed,
i napplicable WRONG WAY signs and markings, and other existing
traffic control devices at intersections within the tenporary two-
| ane, two-way operations section, should be covered, renoved, or
obliterated.

d. Fi ve- Lane Roads

Traffic control for |ane closures on five-lane urban or rural
roads is simlar to other nultilane undivided roads. Cases E13,
E14, E15 and E16 shoul d be adapted for use on five-|ane roads.

For short-duration and nobil e operations, see Case ET7.
6G 8. WORK W THI N TRAVELED WAY- | NTERSECTI ONS

For work at an intersection, advance-warning signs,
devi ces, and markings are to be used as appropriate on all cross
streets. The effect of the work upon signal operation should be
consi dered, such as signal phasing for adequate capacity and for
mai ntai ning or adjusting detectors in the pavenent.

A shoulder closing is done as shown in Case Al. A mnor
encroachnent is done as shown in Case A3.

Wen a lane is closed on the approach side of an
i ntersection, standard |ane closure and taper techniques apply,
as shown in Case B4C. A turn lane may be used for through
traffic.

Wen a lane nust be closed on the far side of an
intersection, that |ane should be closed on the near side
approach, or converted to an exclusive turn lane, as shown in
Cases B4B and B4C.

If the work is within the intersection, several options
exi st as follows:

o Keep the work space snmall so that traffic can nove around it,
as shown in Case B4A

o Use flaggers to assign the right-of-way, as shown in Case

o Do the work in stages so the work space is kept small.

0 Reduce traffic volumes by road closing or upstream
di ver si ons.
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6G 9. WORK W THI N TRAVELED WAY- FREEWAYS

Serious problens of traffic control occur under the
special conditions encountered where traffic nust be noved
t hrough or around tenporary traffic control zones on high-speed,
hi gh-vol une roadways. Although the general principles outlined
in the previous sections of the manual are applicable to all
types of highways, special consideration should be given to
nodern, high-speed, access-controlled highways to accommobdate
traffic in a safe and efficient manner that also adequately
protects work forces. The density of traffic on these
facilities requires that the npbst <careful traffic contro
procedures be inplenented, such as inducing critical merging
maneuvers well in advance of work spaces and in a nmanner that
creates mninmum turbulence and delay in the traffic stream
These situations nmay require nore conspicuous devices than

specified for normal rural or urban street use. However, the

same inportant basic considerations  of uniformty and

standardi zati on of general principles apply for all roadways.
The year-round, ni ght-and-day intensity of use of

expressways and freeways neans that there is no season during
whi ch work can be schedul ed when traffic volunes and density are
| ow. These activities therefore nust be perforned under
extrenely heavy traffic conditions.

Traffic controls for short-duration and nobile operations
are shown in Case EI.

a. Pr obl em Ar eas

The performance of work wunder high-speed, high-density
traffic on controlled access highways is conplicated by many of
t he design and operational features inherent to their use.

The presence of nedian dividers that establish separate
roadways for directional traffic may also prohibit the closing
of that roadway or the diverting of traffic to other lanes. A
typical layout for shifting traffic |anes around a work space is
shown in Case ES8.

Lack of access to and from adjacent roadways prohibits
rerouting of traffic away fromthe work space in many cases.

A mgjor consideration in the establishnent of traffic
control is the vehicular speed differential which exists and the
limted tinme available for drivers to react safely to unusua
conditions while still providing an activity area that protects
wor kers. Traffic control for a typical |lane closure is shown in
Case E4. Traffic control for nultiple and center |ane closings
is shown in Case E5.

O her conditions exist where work nmust be limted to night
hours, thereby necessitating increased use of warning lights
illumnation of work spaces, and advance warning systens. To
reduce congestion as nmuch as possi ble, work should be encouraged
during nighttinme and/or other |owvolune, off-peak hours.
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b. Two- Lane, Two-Way Traffic on One Roadway of a Normally
D vi ded H ghway

Two- | ane, two-way operations (TLTWD on one roadway of a
normal |y divided highway is a typical application that requires
speci al consideration in the planning, design, and construction
phases. As uni que operational problens (for exanple, increasing
the risk of serious head-on collisions) can arise with the
TLTWO, this typical application will be discussed here.

Before including a TLTWO in the traffic control plan for a
proj ect, car ef ul consideration should be given to its
appropri ateness. The followi ng itens should be considered during
i n the deci sion-naki ng process:

0 Is a suitable detour avail abl e?

o What are the characteristics of the traffic?

o Can traffic be maintained on the shoul der?

o Can tenporary |anes be constructed in the nmedian?

o Can the work be acconplished by closing only one directiona
lane? |If this option is selected for consideration, will it
result in additional hazard to work zone personnel ?

o If a TLTWD selected, will this result in a shorter contract
tine?

o WII the TLTWD allow a contractor to perform the work nore
efficiently and thus result in a substantial decrease in
contract cost?

o Wiat is the "track record" of simlar installations?

o0 Are there any wdth or height restrictions that would
preclude the TLTWD or the use of a shoul der or the median as
a tenporary | ane?

o Wuat are the condition of the pavenent and the shoulders in
the proposed TLTWD section? Due to width restriction,
traffic may drive on the shoul ders, which nust be
structural |l y adequat e.

The traffic control plan as shown in Case E9 shall include
provi sion for separate opposing traffic whenever two-way traffic
nmust be mai ntai ned on one roadway of a nornmally divided hi ghway.

The TLTWD shall be used only after careful consideration of
ot her avail able nmethods of traffic control.

Wien traffic control nust be maintained on one roadway of a
normal |y divided highway, opposing traffic shall be separated
either with portable barriers (concrete safety-shape or approved
alternate),
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or with channelizing devices throughout the length of the two-
way operation. The use of striping, raised pavenent nmarkers,
and conpl enentary signing, either alone or in conbination is not
consi dered acceptable for separation purposes.

Treatnments for entrance and exit ranps within the two-way
roadway segnent of this type of work are shown in Cases F4 and
F8.

C. Crossovers

The following are good guiding principles for the design
of crossovers:

o] Tapers for lane drops should not be contiguous wth
crossovers.

0 Crossovers should be designed for speeds not |ess
than 10 mles per hour below the posted speed, the
off-peak 85th percentile speed prior to work
starting, or the anticipated operating speed of the
roadway, unless unusual site conditions require that
a | ower design speed be used.

0 A full array of channelizing devices, delineators,
and full-length, properly placed pavenent nmarkings
are inportant in providing drivers with a clearly
defined travel path.

o] Portabl e concrete barriers and the excessive use of
traffic control devices cannot conpensate for poor
geonetric design of crossovers.

o] The design of the crossover should acconmodate all
roadway traffic including trucks and buses.
0 A clear area should be provided adjacent to the
crossover.
d. I nt er changes
Access to interchange ranps on |limted access highways
should be maintained even if the work space is in the [|ane
adjacent to the ranps. |If access is not possible, ranps nay be
closed by using signs and Type III barri cades. Early

coordination wth officials having jurisdiction over the
affected cross streets is needed before ranp cl osings.

Egress to exit ranps should be clearly marked and outlined
wi th channelizing devices. For |long-term projects, old pavenent
mar ki ngs should be renoved and new ones placed. As the work
space changes, the access area nmay be changed, as shown in Case
F3. Traffic control work in the exit ranp may be handled as
shown in Case F2.
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Wien a work space interferes wwth an entrance ranp, a |ane
may need to be closed on the freeway. Wrk in the entrance ranp
may require shifting ranp traffic. Traffic control for both
operations is shown in Case F7.

6G 10. CONTROL OF TRAFFI C THROUGH | NCI DENT AREAS

The primary function of traffic control at an incident
area is to nove traffic safely and expeditiously through or

around the incident. An incident is an energency traffic
accident, natural disaster, or special event. Exanples include
a stalled vehicle blocking a lane, a traffic accident bl ocking
the travel ed way, a hazardous chem cal spill closing a highway,

fl oods and severe storm danmage, a planned visit by a dignitary,
or a mmjor sporting event.

Enmer genci es and di sasters may pose severe and
unpr edi ct abl e probl ens. The ability to install proper traffic
control may be greatly reduced in an energency, and any devices
on hand may be used for the initial response as long as they do
not thenselves create unnecessary additional hazards. If the
situation is prolonged, the standard procedures and devi ces set
forth in this part of the manual shall be used. Special events,
on the other hand, can be properly planned for and coordi nat ed.

This manual provides standards for the proper procedure for
closing portions or entire roadways in conjunction wth such
activities.

Truck Route National Network and hazardous cargo signs are
included in section 2B-43 of the MJTCD. During incidents,
| onger vehicles may need to follow a different route from
aut onobi | es because of bridge, weight, clearance, or geonetric
restrictions. Al so, vehicles carrying hazardous materials may
need to follow a different route fromauto drivers.

The control of traffic through incident areas is an
essential part of fire and enforcenent operations. For these
operations there nust be adequate |legislative authority for the
I npl ementation and enforcenent of needed traffic regul ations,
parking controls, and speed zoning. Such statutes should
provide sufficient flexibility in the application of traffic
control to neet the needs of the changing conditions in incident
ar eas.

Mai ntaining good public relations is necessary. The
cooperation of the news nmedia in publicizing the existence of,
and reasons for, incident areas and their traffic control can be
of great assistance in keeping the notoring public well
I nf or med.

Street or highway incident managenent signs fall into two
nmaj or categori es: regul atory signs and warning signs.
Specifications for incident sign design are presented in section
6F- 1.
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The channelizing devices discussed in section 6F-5 should
be used whenever possible. Flares may be used to initiate
traffic control at all incidents or for short-term traffic
control such as clearing incident sites, but should be replaced
by nore permanent devices as soon as practicable.

A short-termroad cl osing caused by an incident such as a

traffic accident may block the traveled way. Traffic may be
detoured around the incident and back to the original roadway.
The jurisdiction having control of the roadway w |l probably

need to determne the detour route and install the signs. Large
trucks are a primary concern in such a detour

An incident such as a hazardous chem cal spill may require
closure of an entire highway. Local traffic can adjust to the
closure, but through traffic nust be guided around the incident
and back to the original route.

6H  APPLI CATI ON OF DEVI CES
6H 1. TYPI CAL APPLI CATI ONS
Section 6G contains discussions of typical activities.

Section 6H presents typical application diagrans for a variety
of situations comonly encountered. Whil e not every situation

is addressed, the procedures illustrated can generally be
adapted to a broad range of conditions. In many instances, it
will be necessary to conbine features from various typica

appl i cation di agrans. For exanple, work at an intersection nmay
present a near-side work area for one street and a far-side work
area for the other street. These treatnents are found in two
different diagrans, and a third diagram shows how to handle
pedestri an crosswal k cl osi ngs.

Procedures for establishing tenporary traffic contro
zones vary with such conditions as road configuration, |ocation
of the work, work activity, duration, traffic speed, traffic
vol ume, and pedestrians. Exanples presented in this chapter are
gui des showi ng how to apply principles and standards. Judgnent
is needed in applying these guidelines to actual situations and
adjusting to field conditions. In general, the procedures
illustrated represent the mnimum needs for the situation
depicted. Qher devices nay be added to suppl enent the devices
and device spacing may be adjusted to provide additional
reaction tinme or protection. Were the situation being
addressed is less than typical, actual conditions may require
fewer devices.

6H 2. GENERAL NOTES
Ceneral notes for various application categories are
provi ded bel ow. Nunerous figures and tables found throughout

this manual provide guidance for the developnment of traffic
control plans and procedures.
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a. Wrk Perfornmed on the Roadsi de (Qutside Shoul der)

Wen work is being perfornmed off the roadway (beyond
shoul ders yet within the right-of-way), little or no tenporary
traffic control may be needed. If there is no effect upon
traffic, no devices are needed, but this is rarely the case.
More commonly, there may be driver distraction, vehicles may be
par ked on the shoul der, vehicles nay be accessing the work site
via the highway, or equipnent may on occasion need to travel on
or cross the roadway to perform the work operation (e.g.,
nmowi ng). Were these situations pertain, a single warning sign,
such as ROAD WORK AHEAD, wi || generally suffice.

If vehicles are using the shoul der, a SHOULDER WORK sign is
appropriate. For nowi ng operations, the sign MON NG AHEAD may be
used. Wiere the activity is spread out over a distance of nore
than 2 mles, the sign should be repeated every 2 mles. A
suppl enentary plate wth the nmessage NEXT [X] MLES may be
pl aced bel ow the initial warning sign.

b. Wrk Perfornmed on Shoul ders

Wien a highway shoulder is occupied, warning is needed to
advise the driver and protect the workers. As a mninmum the
single warning sign SHOULDER WORK is adequate. Wwen work is
performed on a paved shoulder 8 or nore feet wide, a transition
area is needed in which channelizing devices are placed on a taper
of length that conforns to the requirenents of a shoul der taper.
When paved shoulders of width of 8 feet or nore are closed on
freeways and expressways, additional treatnent is generally needed
to alert traffic to the possibility of a disabled vehicle that
cannot get off the traveled way. An initial general warning sign
is needed (e.g., ROAD WORK AHEAD), followed by a RIGHT or LEFT
SHOULDER CLOCSED sign. Were the end of the shoulder closure
ext ends beyond the distance that can be perceived by notorists, a
suppl enmentary plate bearing the nessage NEXT [X] FEET (or M LES)
shoul d be pl aced bel ow the SHOULDER CLOSED si gn.

When the shoulder is not occupied but work has adversely
affected its condition, the LOW SHOULDER or SOFT SHOULDER sign
shoul d be used, if appropriate. Were the condition extends over a
distance in excess of 1 mle, the sign should be repeated at 1-
mle intervals. In addition, a supplenentary plate bearing the
message NEXT [X] MLES may be placed below the first such warning
si gn.

On multilane, divided highways, signs advising of shoul der
work or the condition of the shoul der should be placed only on the
side of the affected shoul der.

C. Mobi | e and Short-Durati on Operations

As conpared to stationary operations, nobile and short-duration
operations are distinct activities that may involve different
treatments. More npbile devices are needed (e.g., sSigns nounted on
trucks), and larger, nore inposing, and nore visible devices can be
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used effectively and economcally. For exanple, appropriately
colored and marked vehicles with flashing or rotating |ights,
per haps augnented with signs or arrow displays, nmay be used in
place of signs and channelizing devices. The trade-off is
econom cal because work duration is short. Mbility is essential
the crew is always onsite, and sone of the vehicles may be
required for the work activity or crew transportation. Safety is
not conprom sed, as nunerous snall devices are nerely replaced by
fewer, nore dom nant and effective devices.

(1) Short-Duration

Short-duration activities are generally considered to be
those in which it takes longer to set up and renove the traffic
control zone than to perform the work. Typically, such
operations can be acconplished in 60 m nutes or |ess.

There are hazards involved for the crew in setting up and
taking dowmn a traffic control zone. Also, as the work tine is
short, the time during which notorists are affected is
significantly increased when additional devices are installed
and renoved. Considering these factors, it is generally held
t hat sinmplified control procedur es are warranted for
short-duration activities. Such shortcomngs nmay be offset by
the use of other, nore dom nant devices, such as special
lighting units on work vehicl es.

(2) Mbbile Operations

Mobi | e operations include activities that stop intermttently
and then nove on (e.g., pothole patching and litter pickup) and
those that nove continuously (e.g., pavenent striping).

Wth operations that nove slowy (less than 3 nph), it may be
feasible to use stationary signing that is periodically retrieved
and repositioned in the advance warning area. At higher speeds
trucks are typically used as conponents of the traffic control
zones. Appropriately colored and marked vehicles wth signs,
flashing or rotating lights, and special |ighting panels nove as
part of a train behind the work vehicles.

Mobi | e operations that nove at speeds greater than 20 nph,
such as snowpl ow ng operations, shall have appropriate devices on
the equi pnent, (i.e., rotating |ights, si gns, or speci al
lighting), or shall use a protection vehicle with appropriate
war ni ng devi ces.

d. Lane { osings on Two- Lane Roads

When one lane of a two-lane road is closed, the renaining
| ane nmust accommodate both directions of travel. The typical
procedure for short-term work is to wutilize flaggers to
alternate traffic flow, as shown in Case A6. For long-term
operations, a tenporary traffic signal, as shown in Case Al2, is
an alternative. For low traffic volunes on a mnor road, where
traffic may be self-regulating, the procedure illustrated in
Case All may be used.
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e. Lane C osings on Miltil ane Roads

Wen a lane is closed on a nultilane road, a transition
area containing a nerging taper is needed. Typically, the
advance warning area contains three warning signs, such as ROAD
WORK AHEAD, RIGHT or LEFT LANE CLOSED AHEAD, and the Lane
Reduction Transition sign.

Wen an interior lane is closed for use as a work space
consi deration should be given to closing an adjacent |ane al so.
This procedure provides additional space for vehicles and
materials and facilitates the novenent of equipnment wthin the
work space. On multilane undivided roads and streets where the
left lane is closed, such additional space can be obtained by
also closing the left lane in the opposing direction.

f. Wrk Perforned in the Vicinity of Intersections

The typical application diagrans contained herein depict
typical urban intersections on arterial streets. Were the
posted speed, the off-peak 85th percentile speed prior to work
starting, or the anticipated speed of traffic equals or exceeds
45 nmph, additional warning signs nmay be needed in the advance
war ni ng area.

The typical application diagranms for intersections are
classified according to the location of the work space wth
respect to the intersection area (as defined by the extension of
curb or edge lines.) Thus, there are three classifications-near-
side, far-side and in-the-intersection.

Traffic control zones in the vicinity of intersections may
bl ock novenents and interfere with normal traffic flows. Such
conflicts frequently occur at conplex signalized intersections
havi ng such features as traffic signal heads over particular
| anes, |anes allocated to specific novenents, nultiple signa
phases, and signal detectors for actuated control. Were such
potential problens exist, the traffic engineering staff having
jurisdiction should be contacted.

It should be recognized that sone work spaces may extend
into nore than one portion of the intersection. For exanple,
work in one quadrant may create a near-side work space on one
street and a far-side work space on the cross street. In such
i nstances, the traffic control zone should incorporate features
shown in two or nore of the intersection and pedestrian typica
appl i cati on di agrans shown herein.

(1) Work Space on the Near Side of Intersections

Near-side work spaces, as depicted in Case B4C, are sinply
handl ed as a md-bl ock | ane cl osure. Where space is restricted, as
with short block spacings, two warning signs may be used in the
advance warning area, and a third "action-type" warning or regulatory
sign (e.g., KEEP LEFT) is placed within the transition area. The one
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significant problem that may occur with a near-side |ane closure
is a reduction in capacity, which during certain hours of
operation could result in congestion and backups.

(2) Work Space on the Far Side of Intersections

Far-side work spaces require additional treatnent because
notorists typically may enter the activity area by straight-
through and left- or right-turning novenents. Merging novenents
within the intersection should be avoided. Therefore, the
applicable principle is to close any l|anes on the near-side
I ntersection approach that do not carry through the intersection
as | anes shown in Cases B4A, B4B, and B4C. If, however, there is
a significant nunber of vehicles turning fromthis lane, then it
may be advantageous to convert the lane to an exclusive turn | ane.

(3) Work Space Wthin the Intersection

Case B4A provides guidance as to applicable procedures for
work performed within the intersection. Wen directing traffic
within the intersection, consideration should be given to using
a uni fornmed police officer.

g. I nci dent Managenent Situations

The inmedi ate response to an energency situation nust by
necessity make use of avail abl e devices and equi pnent. G ven the
opportunity, however, |onger term energencies should be treated
in a manner simlar to other tenporary traffic control work
sites.

h. Features That May Be Added to the Di agrans

The neasures described below are wuseful in increasing
conspicuity and visibility of traffic control devices.

(1) Flags on Signs

Fl ags may be pl aced above signs to enhance their target val ue
and increase notorists' awareness. Flags are useful for daytine
operations only.

(2) Flashing Lights on Signs

Portabl e warning lights may be placed above signs to enhance
their target value and increase notorists' awareness. Type A | ow
intensity warning lights are effective at night. Type B high-
intensity warning lights are effective for both day and night.

(3) Sign Illumnation

The retroreflective material used on sign faces returns |ight
to a light source. In some instances, vehicular headlight beans
may not illumnate a sign, such as those placed on sharp curves or
on crossroads. Likew se, sone road users, such as pedestrians and
cyclists, may have inadequate head | anps or no head | anps at all
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Wen these situations are encountered, adequate nighttine sign
visibility may be obtained using internal or external sign
i1lum nation

(4) Lights on Channelizing Devices

For internmediate and Ilong-term operations, consideration
shoul d be given to placing portable warning |ights on channeli zi ng
devi ces. Lights are especially effective in the follow ng
applications: where new travel patterns are established at tapers,
shifts, and runarounds; at road closings; on devices placed on
hori zont al and verti cal curves; where headlights nmay not
adequately illumnate retroreflective material on channelizing
devi ces; and when adverse weather conditions are antici pated.

Tabl e 3. Suggested advance warni ng Si gn spaci ng

Road type Di st ance between signs
A B C
Urban (| ow speed*) 200 200 200
Urban (hi gh speed*) 350 350 350
Rur al 500 500 500
Expr essway/ Fr eeway 1, 000 1, 600 2,600

Fornul as for L**

SPEED FORMULA
40 nph or |ess L = Ws°
60
45 nph or greater L =WxS
* Speed category to be determ ned by State highway agency in

cooperation with local jurisdictions.
** L = Taper length in feet.
W= Wdth of offset in feet.
S = Posted speed, the off-peak 85th percentile speed prior
to work starting, or the anticipated operating speed in

nph.
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15'3\MN. “~ EDGE OF

PAVEMENT

TYPICAL APPLICATIONS

LANDSCAPING WORK.
UTILITY OPERATIONS.

FENCING CONTRACTS AND MAINTENANCE.
CLEANING CULVERTS.

GENERAL NOTES

IF THE WORK OPERATION REQUIRES THAT TWO OR MORE WORK
VEHICLES CROSS THE 15 FT. CLEAR ZONE IN ANY ONE HOUR
TRAFFIC CONTROL WILL BE IN CONFORMANCE WITH CASE A3.

2. NO SPECIAL SIGNING IS REQUIRED.

CASE A1

TWO-LANE, TWO-WAY TRAFFIC.

WHERE, AT ALL TIMES, ALL VEHICLES
EQUIPMENT, WORKERS AND THEIR ACTIVITIES
ARE MORE THAN 15 FT.FROM THE EDGE
OF PAVEMENT.




SEE

NOTE
e L
RK
PROVIDING NO OTHER CON- - Ll
STRUCTION OR MAINTENANCE
OPERATIONS WITHIN 2 MILES | 500° | WORK AREA LIMITS GREATER 100'MIN.,  500'MAX. _ | 500" 500'MN. |
/ THAN 1MILE SEE NOTE 4.
(OPTIONAL)(“I o
b
o< =
__________ SEE NOTES 2 AND 3 FOR ANY ADDITIONAL | =
'''''''''''''''''''''''''' TRAFFIC CONTROL IN WORK AREA
=dp
q
o) || (OPTIONAL)
ROD
WORK
NEXT — MILES
SEE NOTE 7
"100" MIN. PROVIDING NO OTHER CON-

500’ ! 500" MAX.
SEE
NOTE

8

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED).

TYPE Il BARRICADE

SIGN ON PORTABLE OR PERMANENT SUPPORT.

FLAGGER WITH PADDLE

§-=<k ]

TYPICAL APPLICATIONS

RESURFACING

WIDENING

ROADWAY STABILIZATION
SHOULDER STABILIZATION

GENERAL NOTES

1. FOR PROJECTS LESS THAN 1MILE IN LENGTH THE
APPROPRIATE CASE FOR THE SPECIFIC WORK
AREA SHALL BE USED UNLESS DIRECTED BY THE
ENGINEER.

2. ADDITIONAL TRAFFIC CONTROL IN THE WORK AREA
MAY BE NECESSARY. TYPE OF CONTROL WILL BE
DETERMINED BY WORK BEING PERFORMED. REFER
TO CASE THAT IS APPLICABLE. (EXAMPLE: CASE A6).

3. WHERE THE WORK AREA EXTENDS THROUGH AN
INTERSECTION, ADDITIONAL WARNING SIGNS AND
TRAFFIC CONTROL (SUCH AS CASE A8) SHALL BE
PROVIDED FOR THAT APPROACH.

4. THE MAXIMUM CLOSURE DISTANCE SHALL BE
DETERMINED BY THE ENGINEER, BUT SHALL NOT
EXCEED THE LENGTH OF '/, DAYS OPERATION OR
TWO MILES, WHICHEVER IS LESS.

5. THE FLAGGERS SHALL BE IN SIGHT OF EACH
OTHER OR IN DIRECT COMMUNICATIONS AT ALL
TIMES.

6. WHEN SUCH SIGNS ARE NO LONGER FUNCTIONAL,
E.G. NIGHTTIME, SUCH SIGNS SHALL BE COVERED
OR REMOVED.

7. SUCH SIGNS SHALL BE ERECTED AS DIRECTED BY
THE ENGINEER BUT NORMALLY SHALL BE ERECTED
AT '/ MILE INCREMENTS FOR PROJECTS GREATER
THAN 2 MILES IN LENGTH.

8. CONTROLS THE OPERATIONS OF PILOT TRUCK IF
APPLICABLE.

D
ROAD_WORK

STRUCTION OR MAINTENANCE
OPERATIONS WITHIN 2 MILES

CASE A2

TWO-LANE, TWO WAY TRAFFIC
DAY OPERATIONS (NIGHT TIME
IF APPROVED BY THE ENG-
INEER)

WHERE, AT ANY TIME, THE PROJECT
LIMITS ARE GREATER THAN IMILE.




MINIMUM 5 DEVICES
EQUALLY SPACED \

DRUMS AT 50'CTRS. OR

I - NES AT 5 GRS & .
-p | | 2'I\'MN.
T o )
00° #] T |

- /

500° 500' TO 1000° I ‘

100° = 500" '

ROAD WORK

AS APPLICABLE

SYMBOLS :

WORK AREA.

FLAGS ATTACHED. (2 FLAGS PER SIGN) AND 2.

TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 3).

SIGN ON PORTABLE OR PERMANENT SUPPORT.

@ SIGN WITH 18 IN.BY 18 IN. (MINIMUM) ORANGE
o

CONES OR DRUMS.

TYPICAL APPLICATIONS .

CULVERT EXTENSIONS.

SIDE SLOPE CHANGES. x
GUARDRAIL INSTALLATION AND MAINTENANCE.

DELINEATOR INSTALLATION AND MAINTENANCE.

LANDSCAPING OPERATIONS.

CLEANING DITCHES AND DRAINAGE STRUCTURES.

SHOULDER REPAIR.

SIGNING OPERATIONS.

(OPTIONAL)

GENERAL NOTES

OVERNIGHT OPERATIONS ILLUSTRATED AND IF SUCH, USE
DRUMS. FOR DAYLIGHT OPERATIONS ONLY, DELETE TYPE 'B'
LIGHTS AND USE CONES OR DRUMS AS DIRECTED BY THE
ENGINEER.

ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE
WORK AREA OVERNIGHT SHALL BE PROTECTED BY TYPE |
OR TYPE Il BARRICADES WITH FLASHING LIGHTS. (TYPE "A™).

IF THE WORK OPERATION REQUIRES THAT FOUR OR MORE WORK
VEHICLES ENTER THE THROUGH TRAFFIC LANES IN A ONE HOUR
PERIOD A FLAGGER SHALL BE PROVIDED AND THE FLAGGER.
SIGN SHALL BE USED (AT 500 FT.IN ADVANCE).

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

WORK VEHICLE (IF USED) SHALL HAVE DUAL FLASHERS AND
FLASHING AMBER DOME LIGHT OPERATING.

CASE A3

TWO-LANE, TWO-WAY TRAFFIC.
DAY OR NIGHT OPERATIONS.
(STATIONARY)

WHERE, AT ANY TIME, ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH IN THE AREA BETWEEN

2 FT. AND 15 FT. FROM THE EDGE OF
PAVEMENT.




A. FOR ANY OPERATION THAT ENCROACHES UPON THE ROADWAY
FOR A PERIOD OF LESS THAN 30 MINUTES, WITH TWO-WAY

TRAFFIC POSSIBLE.

- o|Z -
mp mp
00 %f 73
[
1000° MAX.
100'
CONES AT 25' CTRS,
B. FOR ANY OPERATION THAT ENCROACHES UPON THE ROADWAY
FOR A PERIOD OF MORE THAN 30 MINUTES, WITH TWO-WAY
TRAFFIC POSSIBLE. THE OPERATION SHALL NOT EXCEED 8
HOURS UNLESS TRAFFIC VOLUME IS LESS THAN 500 ADT. 500' TO 1000' ~ 500"
I
- -
=P mp

500°

[J
00|

500" TO 1000'

SYMBOLS

1

WORK  AREA.

@ SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
(]

FLAGS ATTACHED. (2 FLAGS PER SIGN)

SIGN ON PORTABLE OR PERMANENT SUPPORT.

CONES

TYPICAL APPLICATIONS

SIGNING OPERATIONS.

MAINTENANCE OPERATIONS.
GUARDRAIL MAINTENANCE.

SIGNAL AND LIGHTING MAINTENANCE.
UTILITY OPERATIONS.

CONES AT 25'CTRS.

GENERAL NOTES

IF THE WORK OPERATION REQUIRES THAT FOUR OR

MORE WORK VEHICLES ENTER THE THROUGH TRAFFIC
LANES IN A ONE HOUR PERIOD A FLAGGER SHALL BE
PROVIDED AND THE FLAGGER SIGN SHALL BE USED OR
SUBSTITUTED FOR THE SECOND ROAD WORK AHEAD SIGN.

ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE
WORK AREA SHALL BE PROTECTED BY TYPE | OR TYPE Il
BARRICADES WITH FLASHING LIGHTS (TYPE "A").

3. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES
ARE RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVE-
MENT UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

4. IF IT BECOMES NECESSARY TO OPERATE ONE LANE TRAFFIC,
CASE A6 OR CASE A1l SHALL APPLY AS APPROPRIATE.

# WORK VEHICLE SHALL HAVE DUAL FLASHERS AND FLASHING
AMBER DOME LIGHT OPERATING.

CASE A4

TWO-LANE, TWO-WAY TRAFFIC,
DAY OR NIGHT OPERATIONS.

FOR LESS THAN 30 MINUTES
OR FOR LESS THAN 500 ADT

WHERE, AT ANY TIME, ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR AC-
TIVITIES WILL ENCROACH UPON THE
ROADWAY, MAINTAINING TWO-WAY
TRAFFIC




BE
PREPARED
TO STOP

2xS (IN FEET) | 500" | 500' 500 TO 1000',

1®

\

1
-
S

N

500°

PREPARED
TO STOP

SYMBOLS
WORK AREA.

} SIGN ON PORTABLE OR PERMANENT SUPPORT.

@  FLAGGER WITH PADDLE.

TYPICAL APPLICATIONS

SHORT TERM CLOSING

SHORT TERM UTILITY CROSSING FOR TWO
OR THREE LANE ROADWAYS

HAUL ROADS

500°

2xS (N FEET

GENERAL NOTES

CONDITIONS REPRESENTED ARE FOR WORK THAT REQUIRES
CLOSINGS DURING DAYTIME HOURS ONLY.

S- POSTED SPEED OFF-PEAK 85th PERCENTILE
THIS APPLICATION IS INTENDED FOR A PLANNED SHORT TIME SPEED PRIOR TO WORK STARTING, OR THE

CLOSING. ANTICIPATED OPERATING SPEED IN MPH.

THE FLAGGERS SHALL BE IN SIGHT OF EACH OTHER OR IN
DIRECT COMMUNICATION AT ALL TIMES.

CASE AS

TWO-LANE, TWO-WAY TRAFFIC.
SHORT TERM OPERATIONS.
DAYTIME ONLY.




A. FOR ANY OPERATION THAT ENCROACHES IN THE AREA BETWEEN
THE CENTER LINE AND A LINE 2 FT.OQUTSIDE THE EDGE OF THE
PAVEMENT FOR A PERIOD OF LESS THAN 15 MINUTES.

ZVEHICLE WITH DUAL FLASHERS AND FLASHING

B. FOR ANY OPERATION THAT ENCROACHES IN THE AREA BETWEEN

AMBER DOME LIGHT OPERATING

THE CENTER LINE AND A LINE 2 FT.OUTSIDE THE EDGE OF THE CONES AT 25 100 | 500" h 500" 500"
PAVEMENT FOR A PERIOD IN EXCESS OF 15 MINUTES BUT LESS ; Ly
TO 50" CTRS. MIN. |
THAN 8 HOURS.
4
7
= =
=> o° 2 WoRK {RE}/ =>
mo VOB ]
‘ Ll lll llll _[
>
/J}_ oo
500" 500' N 500" “TMIN

C. FOR ANY OPERATION THAT IS MORE THAN 2 FT.OQUTSIDE THE
EDGE OF THE PAVEMENT FOR A PERIOD OF LESS THAN 60
MINUTES.

500" TO 1000*

SYMBOLS

WORK AREA.

VEHICLE WITH DUAL FLASHERS AND FLASHING
AMBER DOME LIGHT OPERATING

GENERAL NOTES

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN).

$

] SIGN ON PORTABLE OR PERMANENT SUPPORT.
@ FLAGGER WITH PADDLE.

o CONES

TYPICAL APPLICATIONS

PATCHING PAVEMENT.

FIELD SURVEY.

CLEANING UP DEBRIS ON PAVEMENT.
CROSSWALK PAINTING.

CONSTRUCTION OPERATIONS SHALL BE CONFINED TO ONE TRAFFIC
LANE, LEAVING THE OPPOSITE LANE OPEN TO TRAFFIC. AT LEAST
500 FT. OF BOTH TRAFFIC LANES SHALL BE AVAILABLE FOR TRAFFIC
MOVEMENT AT INTERVALS NOT GREATER THAN 1,000 FT. A COMPLETE
TRAFFIC CONTROL PLAN MUST BE APPROVED FOR ANY PROJECT
EXPECTING TO EXCEED 1,000 FT.IN LENGTH INCLUDING BOTH TAPER
AND WORK AREAS.

THE FLAGGER SHALL BE IN SIGHT OF EACH OTHER OR IN DIRECT
COMMUNICATION AT ALL TIMES.

3. ALL SIGNS ARE TO BE REMOVED AT COMPLETION OF THE
DAY'S OPERATIONS.

4. FOR MULTILANE DIVIDED ROADWAYS THE ADVANCE WARNING
SIGNS FOR TRAFFIC APPROACHING FROM THE OPPOSITE
DIRECTION MAY BE OMITTED IF APPROVED BY THE ENGINEER.

5. WHEN WORKING TWQO FEET OR MORE OFF THE EDGE OF
PAVEMENT FOR LESS THAN FIFTEEN MINUTES NO SIGNING IS
REQUIRED.

CASE A6

TWO-LANE, TWO-WAY TRAFFIC
SHORT-TIME OPERATIONS
DAYTIME ONLY




—— TRUCK MOUNTED ATTENUATOR
(OPTIONAL)

SHOULDER
WORK

NEXT

SEE_NOTE 1 |
(OPTIONAL) ‘

/

SN

t

¢

t

¢

t

¢

SYMBOLS

} SIGN ON PORTABLE OR PERMANENT SUPPORT.

¥ FLASHING VEHICLE LIGHT

TYPICAL APPLICATIONS

SHOULDER REPAIR

GENERAL NOTES

IN THOSE SITUATIONS WHERE MULTIPLE WORK LOCATIONS WITHIN A
LIMITED DISTANCE MAKE IT PRACTICABLE TO PLACE STATIONARY
SIGNS, THE MAXIMUM SPACING FOR THE ADVANCE WARNING SIGN IS
5 MILES IN ADVANCE OF THE WORK.

THE LENGTH OF ACTIVITY AREA SIGN (G20-1) MAY BE USED AS THE
STATIONARY ADVANCE WARNING SIGN IF THE WORK LOCATIONS OCCUR
OVER A DISTANCE OF MORE THAN 2 MILES.

THE WARNING SIGN(S) ARE NOT REQUIRED IF THE WORK VEHICLE DIS-
PLAYS A FLASHING OR REVOLVING YELLOW LIGHT, IF THE DISTANCE
BETWEEN WORK LOCATIONS IS A MILE OR MORE, AND IF THE WORK
VEHICLE TRAVELS AT TRAFFIC SPEEDS BETWEEN LOCATIONS.

CASE

A7

MOBILE OPERATION ON SHOULDER




ONE LANE
ROAD

TRUCK MOUNTED ATTENUATOR
— (OPTIONAL)

ROAD

WORK FLlow TRAFFIG

1 D) Bl ™
OPTIONAL SIGNS FOR

(OPTIONAL) SHORT DURATION OPERATION

SYMBOLS

TYPICAL APPLICATIONS

GENERAL

WHERE PRACTICABLE AND WHEN NEEDED, THE WORK AND
PROTECTION VEHICLES SHOULD PULL OVER PERIODI-
CALLY TO ALLOW TRAFFIC TO PASS.IF THIS CAN BE
DONE FREQUENTLY, AS AN ALTERNATIVE, A DO NOT PASS
SIGN MAY BE PLACED ON THE REAR OF THE VEHICLE
BLOCKING THE LANE.

THE DISTANCE BETWEEN THE WORK AND PROTECTION
VEHICLES MAY VARY ACCORDING TO TERRAIN, PAINT
DRYING TIME AND OTHER FACTORS. PROTECTION VEH-
ICLES ARE USED TO WARN TRAFFIC OF THE OPERATION
AHEAD. WHENEVER ADEQUATE STOPPING SIGHT DISTANCE
EXISTS TO THE REAR, THE PROTECTION VEHICLE SHOULD
MAINTAIN THE MINIMUM DISTANCE AND PROCEED AT THE
SAME SPEED AS THE WORK VEHICLE. THE PROTECTION
VEHICLE SHOULD SLOW DOWN IN ADVANCE OF VERTI-
CAL OR HORIZONTAL CURVES WHICH RESTRICT SIGHT
DISTANCE

ADDITIONAL PROTECTION VEHICLES TO WARN AND REDUCE
THE SPEED OF ONCOMING OR OPPOSING TRAFFIC MAY BE
USED. POLICE PATROL CARS MAY BE USED FOR THIS PUR-
POSE.

NOTES

4. THE USE OF IMPACT ATTENUATORS MOUNTED ON THE
REAR OF PROTECTION VEHICLES AND/OR SLOW-MOVING
WORK VEHICLES OPERATING IN THE TRAVELED WAY
SHOULD BE CONSIDERED.

5. PROTECTION VEHICLES SHALL BE EQUIPPED WITH TWO
HIGH-INTENSITY FLASHING LIGHTS MOUNTED ON REAR
ADJACENT TO THE SIGN. PROTECTION AND WORK VEH-
ICLES SHOULD DISPLAY FLASHING OR ROTATING BEA-
CONS BOTH FORWARD AND TO THE REAR.

6. VEHICLE-MOUNTED SIGNS SHALL BE MOUNTED WITH THE
BOTTOM OF THE SIGN AT A MINIMUM HEIGHT OF 4'ABOVE
THE PAVEMENT. SIGN LEGENDS SHALL BE COVERED OR
TURNED FROM VIEW WHEN WORK IS NOT IN PROGRESS.

7. ARROW PANELS SHALL BE AS A MINIMUM TYPE B8, 60"X30".

8. WHERE A WIDE SHOULDER EXISTS, THE PROTECTION VEH-
ICLE MAY DRIVE ON THE SHOULDER.

CASE A8

MOBILE OPERATIONS ON
TWO-LANE ROAD




PROVIDING NO OTHER C

CURBING OPERATIONS OR OTHER PREVIOUSL Y

ONSTRUCTION OR

MAINTENANCE OPERATIONS WITHIN 2 MILES

SEE NOTE 2
PAVING OPERATIONS 1

EXCAVATED AREA WHERE
| NO EXCAVATING WORK IS

SEE NOTE 2

EXCAVATING OPERATIONS

COMPLETED WORK
DRUMS OR TYPE

PROTECTED BY
IIBARRICADES

BEING PERFORMED

.
+

e

- "~ _"6 06700 ® o0 T~

o° [l

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 1B IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN AND
TYPE 'B'LIGHTS. SEE NOTE 8).

CONES OR DRUMS. (TYPE Il BARRICADES
OPTIONAL) AS APPLICABLE

SIGN ON PORTABLE OR PERMANENT SUPPORT.
FLAGGER WITH PADDLE.
TYPE Il BARRICADE.

CHANNELIZATION DEVICES (DRUMS OR CONES).

on=|1"'° <>§'

TYPICAL APPLICATIONS

PAVEMENT WIDENING.
SHOULDER WORK.

TAPER
50" MIN.

e
5000 5000 100" MAX
[=———DRUMS OR TYPE Il BARRICADES
AT 100" CTRS.

8787870 5577777777 7777777777777 7,

CONES AT 25 FT.CTRS. DRUMS OR TYPE Il BARRICADES
AT 50 FT. CENTERS

'T'TOT'U_D'U_UT'D_D

PROVIDING NO OTHER CONSTRUCTION OR
MAINTENANCE OPERATIONS WITHIN 2 MILES

GENERAL NOTES

1. WHERE DISTANCE "T" EXCEEDS 1,500 FT. ADDITIONAL
ONE LANE ROAD 1,000 FT., AND FLAGGER SIGNS (AS
NECESSARY) SHALL BE INSTALLED. THE CONES, DRUMS,
OR BARRICADES MAY BE REMOVED THROUGH THE "T"
AREA, AN ADDITIONAL TAPER SHALL BE FORMED BY
CONES OR DRUMS IN ADVANCE OF THE EXCAVATING
OPERATIONS, ADDITIONAL FLAGGER WILL BE REQUIRED
AND THE EXCAVATED AREA SHALL BE PROTECTED BY
DRUMS OR TYPE Il BARRICADES AT 50 FT. CENTERS.

2. MINIMUM DISTANCE IS 100 FT.WHEN “T" EXCEEDS
1,500 FT., DISTANCE SHALL BE 250 FT.
3. NO PAVING OR EXCAVATING OPERATIONS SHALL BE

PERFORMED AT NIGHT UNLESS AUTHORIZED BY THE
ENGINEER. WHEN THESE OPERATIONS ARE SUSPENDED
ALL VEHICLES AND EQUIPMENT INCLUDING APPROPRIATE
TRAFFIC CONTROL DEVICES SHALL BE REMOVED FROM
THE PAVEMENT AND THE EXCAVATED AREA SHALL BE
PROTECTED BY DRUMS OR TYPE Il BARRICADES AT
50-FOOT CENTERS. ROAD WORK AHEAD AND SHOULDER
WORK AHEAD SIGNS SHALL BE INSTALLED AS SHOWN
TO PROTECT THE CURING OPERATIONS; ROAD WORK
AHEAD AND ROAD WORK 1000 FT. SIGNS SHALL BE
INSTALLED FOR TRAFFIC IN THE OPPOSITE DIRECTION.

4.

CONSTRUCTION OPERATIONS SHALL BE CONFINED TO
ONE TRAFFIC LANE AT A TIME LEAVING THE OPPOSITE
LANE OPEN TO TRAFFIC. AT LEAST 500 FT.OF BOTH
TRAFFIC LANES SHALL BE AVAILABLE FOR TRAFFIC
MOVEMENT AT INTERVALS NOT GREATER THAN 1,500
FT. A COMPLETE TRAFFIC CONTROL PLAN MUST BE
APPROVED FOR ANY PROJECT EXPECTED TO EXCEED
5,000 FT.IN LENGTH INCLUDING BOTH TAPER AND
WORK AREA.

THE FLAGGERS SHALL BE IN SIGHT OF EACH OTHER
OR IN DIRECT COMMUNICATION AT ALL TIMES.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE
TIME EXCEEDS SEVEN DAYS.

WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON
WHICH WORK IS BEING PERFORMED ADDITIONAL
TRAFFIC CONTROL DEVICES SHALL BE ERECTED AS
DIRECTED BY THE ENGINEER.

CASE A9

TWO-LANE, TWO-WAY TRAFFIC
WIDENING OF PAVEMENT
DAY OR NIGHT OPERATIONS

WHERE, AT ANY TIME, ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON THE PAVEMENT
DURING PAVEMENT WIDENING OPERATIONS.




SEE NOTE 3

END
ROAD WORK

ALTERNATE
WITH
ONCOMING
TRAFFIC

X 500" , . 500" 1500°
SOLID YELLOW SEE NOTE 2
LINE
SEE NOTE 3
/] L h / L
* \_
'''''''''''''''''''''''''''''' s s & s= )y~ -
-p ' ) ‘/"/_,_._\\__\ ] ) -p
L I Ce——— M
SOLID YELLOW
SEE NOTE 2 LINE
see NOTE 3 [\S
PASS ING
zoN
1500" 500" . 500" " xs-2R xs-2L | 500 I SEE NOTE 3
HAZARD BOARDS HAZARD BOARDS 3
s OR DRUMS AT OR DRUMS AT 5
25' CENTERS 25' CENTERS
SLIP OR SLIDE AREA
(OPTIONAL) SEE NOTE 2

ALTERNATE
WITH
ONCOMING
TRAFFIC

TYPICAL APPLICATIONS

SLIP AREA
SLIDE AREA

5 OR MORE
XS-2R AND SX-2L
HAZARD BOARDS

BACK TO BACK WITH
A MAXIMUM SPACING
OF 25'ON CENTERS

GENERAL NOTES

TO BE USED WHEN:

A. TRAFFIC VOLUMES ARE SUCH THAT SUFFICIENT GAPS
EXIST FOR TRAFFIC TO ALTERNATE WITH OUT EX-
TENSIVE BACKUPS (SAY 5 MINUTES).

TRAFFIC APPROACH SPEEDS ARE SUCH THAT DRIVERS
HAVE SUFFICIANT TIME TO STOP IN A SAFE MANNER
TO INCLUDE ANY BACKUP EVENTS THAT MAY OCCUR.

@

FLAGGERS MAY BE USED DURING DAYLIGHT WORKING

HOURS BUT IF SO THEN:

A. COVER BOTH STOP SIGNS

B. SUBSITUTE FLAGGER SIGNS FOR BOTH STOP
AHEAD SIGNS.

THE INSTALLATION OF THE YELLOW LINES AND NO
PASSING ZONE SIGNS SHALL BE MADE IF THE ONE
WAY CONDITION WILL EXIST FOR LONGER THAN 30
DAYS, OR IF DIRECTED BY THE ENGINEER.

CASE A10

TWO-LANE, TWO WAY TRAFFIC
DAY OR NIGHT OPERATION

WHERE A SLIP OR SLIDE RESULTS
IN CLOSURE OF A LANE, RESULTING
IN ONE-LANE TWO WAY TRAFFIC.




SEE NOTE 3

END
ROAD WORK

500"

, | | 500 1500°
SOLID YELLOW SEE NOTE 2
LINE
SEE NOTE 3
/] L / L
pu \ :
______________________________ 7 [T o e e - - - -~ °-=° - T - -
-p ' N -p
R———IN
SOLID YELLOW
SEE NOTE 2 LINE
SEE NOTE 3 [\
PASS ING
0N
1 1 1 1 1 1
1500° 500" 500" XS-2R XS-2L 500'
HAZARD BOARDS HAZARD BOARDS . SEE NOTE 3
OR DRUMS AT OR DRUMS AT £,
25' CENTERS 25' CENTERS 5°

(OPTIONAL)

SEE NOTE 2

ONCOMING
JIRAFFIC

TYPICAL APPLICATIONS

SLIP AREA
SLIDE AREA

SLIP OR SLIDE AREA
5 OR MORE
XS-2R AND SX-2L
HAZARD BOARDS
BACK TO BACK WITH
A MAXIMUM SPACING
OF 25'ON CENTERS

GENERAL NOTES

TO BE USED WHEN:

TRAFFIC VOLUMES ARE SUCH THAT SUFFICIENT GAPS
EXIST FOR TRAFFIC WHICH MUST YIELD.

DRIVERS FROM BOTH DIRECTIONS MUST BE ABLE TO
SEE APPROACHING TRAFFIC THROUGH AND BEYOND
THE WORK SITE.

>

@

CASE AT

TWO-LANE, TWO WAY TRAFFIC
DAY OR NIGHT OPERATION

FLAGGERS MAY BE USED DURING DAYLIGHT WORKING
HOURS BUT IF SO THEN:

A. COVER YIELD SIGN

B. SUBSITUTE FLAGGER SIGN FOR YIELD AHEAD SIGN.
C. SUBSITUTE FLAGGER FOR ONE LANE ROAD 500 FT.

SIGN. WHERE A SLIP OR SLIDE RESULTS
IN CLOSURE OF A LANE, RESULTING

THE INSTALLATION OF THE YELLOW LINES AND NO IN ONE-LANE TWO WAY TRAFFIC.

PASSING ZONE SIGNS SHALL BE MADE IF THE ONE
WAY CONDITION WILL EXIST FOR LONGER THAN 30
DAYS, OR IF DIRECTED BY THE ENGINEER.




END
ROAD WORK

VERTICAL PANELS AT 50'CTRS.

PROVIDING NO OTHER |
CONSTRUCTION OR

MAINTENANCE OPERATION

WITHIN 2 MILES

W1-3L OR W1-4L
SEE NOTE 2

0
DETOUR ROAD
L L L i o e
=
500" wi-6 500 —— /500° ™ 500" ™ 500'
1 K K W N Yo T0
1000"
: P,
- %) U%/ I -
> 5 g |: [ S
0 ' TYPE Il
+ + _._I __TYPE Il BARRICADE \ \ BARRICADES / TYPE Il BARRICADE L_

500 500

I 100" DOUBLE YELLOW REFLECTORIZED

ROAD
WORK
1/2 MILE

DETOUR
1500 FT.

DETOUR
1000 FT.

W1-3L OR W1-4L
SEE NOTE 2

XX
MPH

W13-1

SYMBOLS

WORK AREA.
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
ZS FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQURED OR NOTED).
[l TYPE Il BARRICADES
] SIGN ON PORTABLE OR PERMANENT SUPPORT
O DRWM
N

VERTICAL PANELS

TYPICAL APPLICATIONS

BRIDGE CONSTRUCTION.
CULVERT CONSTRUCTION.

ROAD
CLOSED

TEMPORARY PAVEMENT MARKINGS
WHITE REFLECTORIZED TEMPORARY PAVEMENT MARKINGS

DRUMS OR BARRICADES AT 25 FT.TO 50 FT.CTRS.

—
00’

B3
ROAD

CLOSED

PROVIDING NO OTHER CONSTRUCTION
OR MAINTENANCE OPERATION WITHIN

2 MILES

END
ROAD WORK

GENERAL NOTES

1. ON PAVED RUNAROUNDS, PAVEMENT MARKINGS SHALL BE USED
WHEN THE CLOSURE TIME EXCEEDS SEVEN DAYS OR WHEN THE
NORMAL POSTED SPEED OUTSIDE THE AREA OF OPERATIONS
EXCEEDS 50 M.P.H. TEMPORARY PAVEMENT MARKINGS (TAPE OR
PAINT) SHALL BE USED FOR MARKING TEMPORARY CENTER LINES
AND EDGE LINES ON PAVED RUNAROUNDS. ALL EXISTING MARKINGS
WHICH CONFLICT WITH THE REVISED TRAFFIC PATTERN WILL BE
ERADICATED ON THE PAVED RUNAROUNDS.

WHERE CROSSOVER SPEEDS ARE GREATER THAN 30 MPH, THE
REVERSE CURVE (W1-4) SHALL BE USED. WHERE CROSSOVER
SPEEDS ARE 30 MPH OR LESS, THE REVERSE TURN (W1-3) SHALL
BE USED.

3. THE ADVISORY SAFE SPEED TO BE SHOWN BELOW THE REVERSE
CURVE (TURN) SIGNS SHALL BE DETERMINED AT THE SITE AND
APPROVED BY TRAFFIC ENGINEERING DIVISION.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME
EXCEEDS SEVEN DAYS.

WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK

IS BEING PERFORMED, ADDITIONAL TRAFFIC CONTROL DEVICES SHALL
BE ERECTED AS NOTED IN THE PLANS OR AS DIRECTED BY THE
ENGINEER.

TEMPORARY RAISED PAVEMENT MARKERS MAY BE USED TO SUPPLE-
MENT PAVEMENT MARKINGS ON THE DETOUR AND APPROACHES.

CASE A12

TWO-LANE, TWO-WAY TRAFFIC, TEMPORARY
RUNAROUND, DAY OR NIGHT OPERATIONS.

WHERE, AT ANY TIME, ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
REQUIRE THE CLOSURE OF BOTH LANES AND
A TEMPORARY RUNARQUND IS CONSTRUCTED.




CENTER LANI
CLOSED
1500 FT,

CENTER LANE
CLOSED
1000 FT

™o DRUMS AT 50’ CENTERS
BOTH SDES

'RE s

1000 | 500" | 500"

|_<L ELECTRIC i i
ARROW "/ "/
-IA ,(sesworc«n
_ 2AE _ _ _ _ _ _ _ _ X« s P . . _ _ _ _ _AE

ELECTRICJ v"
ARROW
1000° [ (SEE NOTE 4) M=<—soo—>d

MIDDLE LANE CLOSURE

CENTER LAN CENTER LAN

DRUMS AT 50' CENTERS DRUMS AT 50' CENTERS NTER LA \TER LA
BOTH SIDES 1000 T 1500 FT,
ROAD WORK "L" -
1000" |/ s00
P 500" | ELECTRIC |
ARROW
P (SEE NOTE 4) \

J— p— pu— p— p— JESNNNNE © NI © Ny © JUN © Nigy O JU © NN © NEN © Hyy ¢ Juu © NIy © Jum © my

/l- ELECTRIC ELECTR,C_I v|-
. ARROW ARROW
500° | 500° (SEE NOTE 4 (SEE NOTE 4) S0 -
oK
RIGHT LANE CLOSURE
RIGHT LANE .
CHT LA DRUMS AT 50' CENTERS
1000 FT
SYMBOL S 1. OVERNIGHT OPERATIONS ILLUSTRATED AND IF SUCH, USE DRUMS.
FOR DAYLIGHT OPERATIONS ONLY, DELETE TYPE 'B'LIGHTS (MAY
WORK AREA. ALSO SUBSTITUTE CONES FOR DRUMS). SPEED L-TAPER (N FEET)
1
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE 2. ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE WORK gg 1;3
25 FLAGS ATTACHED. (2 FLAGS PER SIGN) AND AREA OVERNIGHT SHALL BE PROTECTED BY TYPE | OR TYPE II 35 250
TYPE 'B'LIGHT AS REQUIRED. BARRICADES WITH FLASHING LIGHTS (TYPE 'A). 40 320
4 540
[l TYPE Il BARRICADE 3. WHERE THE WORK ZONE EXTENDS THROUGH AN INTERSECTION, 53 c00
ADDITIONAL WARNING SIGNS AND TRAFFIC CONTROL (SUCH AS 55 660
I. SIGN ON PORTABLE OR PERMANENT SUPPORT. CASE A6) SHALL BE PROVIDED FOR THAT APPROACH.
(o] DRUMS 4. FOR LOW SPEED ENVIROMENTS AND/OR FOR SHORT DURATION CASE A13

OPERATIONS, A FLAGGER - ADVANCE FLAGGER SIGN, AND R4-7A

TYPICAL APPLICATIONS FOR THE ELECTRC Ammow. o ST LErT ToRN L

RESURFACING TWO-WAY TRAFFIC
PATCHING LEVELING * WORK VEHICLE (IF USED) SHALL HAVE DUAL FLASHERS AND
PAVEMENT MARKINGS FLASHING AMBER DOME LIGHT OPERATING.




DRUMS AT 50' CENTERS
BOTH SIDES

UKd

END
ROAD WORK

ROAD
WORK
1000 FT.

'(SE

ARROW
E NOTE 4)

1000 .
. 5000 ELECTRIC 00 : 500
ARROW
'lA [(SEE NOTE 4
: = I i 55— MIDDLE LANE CLOSURE jm— >y
(LEFT UPHILL LANE SHOWN)
(RIGHT UPHILL LANE OPPOSITE)
LEFT LANE LEFT LANE ROAD WORK
CLOSED CLOSED
1500 FT. 1000 FT
LANE
DRUMS AT 50' CENTERS s
END BOTH SIDES
ROAD WORK L | 'K
\ 500 1000°
e ELECTRIC

NES,

/oL

Q.ﬁ..O-.?-.Q—.

9-

o o-%

500'

LEFT LANE
CLOSED
1500 FT.

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. <2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT AS REQUIRED.

[l TYPE Il BARRICADE
b
o  DRUMS

TYPICAL APPLICATIONS

RESURF ACING
PATCHING LEVELING
SLIDES

SIGN ON PORTABLE OR PERMANENT SUPPORT.

\_ELECTRIC
ARROW

(SEE NOTE 4)

«

RIGHT DOWNHILL LANE CLOSURE

SEE CONTRACT PLANS

ERADICATION AND
TEMP. PAINT/TAPE

END
ROAD WORK

(AND LEFT UPHILL LANE)

GENERAL NOTES

1. OVERNIGHT OPERATIONS ILLUSTRATED AND IF SUCH, USE DRUMS.
FOR DAYLIGHT OPERATIONS ONLY, DELETE TYPE 'B'LIGHTS (MAY
ALSO SUBSTITUTE CONES FOR DRUMS).

ANY UNATTACHED OBSTACLE OR EXCAVATION IN THE WORK
AREA OVERNIGHT SHALL BE PROTECTED BY TYPE I OR TYPE Il
BARRICADES WITH FLASHING LIGHTS (TYPE ‘A").

WHERE THE WORK ZONE EXTENDS THROUGH AN INTERSECTION,
ADDITIONAL WARNING SIGNS AND TRAFFIC CONTROL (SUCH AS
CASE A8) SHALL BE PROVIDED FOR THAT APPROACH.

FOR LOW SPEED ENVIROMENTS AND/OR FOR SHORT DURATION
OPERATIONS, A FLAGGER - ADVANCE FLAGGER SIGN, AND R4-7A
(KEEP RIGHT) OR R4-8A (KEEP LEFT) SIGN MAY BE SUBSTITUTED
FOR THE ELECTRIC ARROW.

WORK VEHICLE (IF USED) SHALL HAVE DUAL FLASHERS AND
¥ FLASHING AMBER DOME LIGHT OPERATING.

DRUMS AT 50' CENTERS

SPEED L-TAPER (N FEET)
25 125
30 180
35 250
40 320
45 540
50 600
55 660

CASE A14

THREE LANE, CLIMBING
LANE, TWO-WAY TRAFFIC




MOWING
AHEAD

-~ | | | |
I I I I
I I I I
SPRAYER MOWER OR
500 FT. MIN. [ I 4 | £ eraveR |
VARES NOTE 5 | | - | r |
(ON
I I I SPRAYER) I
500" 500" MIN. MOWER OR
| /— MOWER | TRAL | TRAL | SPRAYER
| E | = VEHICLE | < VEHICLE |
| | TRUCK MOUNTED | TRUCK MOUNTED I
ATTENUATOR ATTENUATOR
[ | (OPTIONAL) | (OPTIONAL) | (ON SPRAYER)
| | PASS | PASS |
it 500 FT. M. it it e t¢ 500 FT. MIN.
VARIES NOTE 5 e e VARIES NOTE 5
| | I OR |
| | | |
| i . MOWING | | —. | -

MK
MOWING
AHEAD AHEAD

D. MOWING OR SPRAYING - NO ENCROACHMENT
ON TRAVEL LANES: MULTILANE HIGHWAY

O O
SPRAYING
AHEAD

A. MOWING - NO ENCROACHMENT ON
TRAVEL LANES: TWO LANE TWO WAY
OPERATION

B. SPRAYING - NO ENCROACHMENT ON
TRAVEL LANES:; TWO LANE TWO WAY
OPERATION

C. MOWING OR SPRAYING - ENCROACHMENT ON
TRAVEL LANE: TWO LANE TWO WAY
OPERATION

GENERAL NOTES

1. ALL WORK VEHICLES WILL BE EQUIPPED WITH 2 FLAGS AND ONE
ROTATING HIGH INTENSITY AMBER LIGHT, AND THE SLOW MOVING
TRIANGLE MOUNTED ON THE REAR OF THE VEHICLE. THIS APPLIES
TO ALL CASES DURING DAY TIME OPERATIONS.

2. WHERE THE SHOULDER AREA TO BE MOWED OR SPRAYED PERMITS,
48" X 48" WARNING SIGNS SHOULD BE USED IN LIEU OF 36" X 36"
SIGNS. THE OTHER SIGNS SHALL BE 54" X 30".

3. WHERE PRACTICABLE AND WHEN NEEDED, THE WORK AND PROTECTION
VEHICLES SHOULD PULL OVER PERIODICALLY TO ALLOW TRAFFIC TO
PASS.IF THIS CAN BE DONE FREQUENTLY, A "DO NOT PASS" SIGN MAY
BE PLACED ON THE TRAIL VEHICLE INSTEAD OF "PASS WITH CARE.
THE TRAL VEHICLE WILL NORMALLY MAINTAIN VISUAL CONTACT WITH
THE WORK VEHICLE (APPROXIMATELY 500 FT.) EXCEPT ON CURVES,
IN WHICH CASE THE TRAIL VEHICLE WILL DROP BACK FURTHER SO
THAT APPROACHING TRAFFIC WILL SEE THAT THEIR LANE IS BLOCKED.

CASE A15

MOVING OPERATION
DAY OPERATION ONLY

TYPICAL APPLICATION

MOWING OPERATION
SPRAYING (HERBICIDE) OPERATION

4. ON LOW TRAFFIC VOLUME ROADS WITH LOWER OPERATING SPEEDS, THE
SUPERVISOR MAY USE DETAIL A ABOVE AT HIS DISCRETION EVEN THOUGH
THERE ARE SOME TRAVEL LANE ENCROUCHMENTS. WHERE, AT ANY TIME, ANY VEHICLE,

EQUIPMENT, WORKERS OR THEIR ACTIVITIES

REQUIRE AN INTERMITTENT OR CONTINUOUS

MOVING OPERATION ON THE SHOULDER

5. MAXIMUM DISTANCE TO BE MOWED OR SPRAYED WITHIN THE SIGNS SHALL
BE WHICHEVER IS LESS: /> DAYS MOWING, 3 MILES ON 2 LANES, OR 5
MILES ON MULTILANES.

6. FOR MEDIAN DIVIDED HIGHWAYS, THE SHOULDER SIGNS SHALL BE PLACED
ON BOTH THE RIGHT AND LEFT SIDE OF ROADWAY EVEN THOUGH THE
MOWER OR SPRAYER MAY ONLY BE ON ONE SIDE.




VARIES

|
SEE NOTE 3 XX
MPH

Low
SHOULDER

L0 0L.9

HFFFFFFF
.
/“ _P P SLIP OR SLIDE AREA
| VARIES

500° SEE NOTE 3 5 OR MORE XS-2R
XX XX
SEE NOTE 2 MPH MPH

GENERAL NOTES

BOARDS BACK TO
BACK WITH A
1. WHEN CONDITIONS REQUIRE THAT ONE LANE TRAFFIC OPERATE, CASE
A0 OR CASE A11 SHALL APPLY. ALSO A 16'MINIMUM ROADWAY WIDTH

MAXIMUM SPACING
OF 25'ON CENTERS
IS REQUIRED. IF WIDTH IS LESS THAN 16' THEN CASE A10 OR CASE
A1l APPLIES.

XS-2 HAZARD BOARDS

50'ON CENTER FOR 200'
ROAD

NARROWS

2. WHEN A SERIES OF SLIPS AND SLIDES ARE PRESENT ON A ROADWAY,
THE ROUGH ROAD SIGN CAN BE USED WITH A PLAQUE SHOWING THE
LENGTH OF ROADWAY UNDER THESE CONDITIONS. ROAD NARROWS
SIGN MAY BE SUBSTITUTED FOR ROUGH ROAD SIGN WHEN CONDITIONS
WARRANT.

3. THE DISTANCE IN ADVANCE OF THE SLIDE OR SLIP TO BE USED FOR
THE PLACEMENT OF THE WARNING SIGN IS RELATED TO THE APPROACH
SPEED AND THE ADVISORY SPEED THROUGH THE SLIDE OR SLIP AREA.
THE FOLLOWING CHART IS TO BE USED TO FIND THE MINIMUM DISTANCE
TO THE WARNING SIGN.

SPEED DISTANCE TO
REDUCTION WARNING SIGN
M.P.H. FEET (MIN.)
10 250
15 275
20 300
25 325
30 350
35 375
40 425
TYPICAL APPLICATIONS %
50 550
SLIP AREA 4. IF CONDITIONS EXIST IN BOTH LANES OR ON BOTH SIDES OF ROADWAY,
SLIDE AREA THE HAZARD BOARDS (XS-2) SHALL BE INSTALLED ON BOTH SIDES OF

LOW SHOULDER ROADWAY.

5. THE ADVISORY SPEED THROUGH THE AREA SHOULD BE DETERMINED
BY TEST RUNS THROUGH THE AREA.

6. THE DIP SIGN SHALL BE USED FOR A DEPRESSION. THE BUMP SIGN
SHALL BE USED FOR A SHARP RISE IN THE PAVEMENT. THE LOW
SHOULDER SIGN SHALL BE USED WHEN SHOULDER AREA IS LOWER
THAN THE PAVEMENT CREATING A HAZARDOUS CONDITION OTHER
THAN A DIP OR BUMP.

CASE A16

TWO-LANE, TWO-WAY TRAFFIC
DAY OR NIGHT OPERATION

WHERE A SLIP OR SLIDE RESULTS IN CLOSURE
OF A SHOULDER AREA. ROADWAY WIDTH IS
SUFFICENT FOR TWO WAY TRAFFIC.




A. WHERE, AT ANY TIME, ANY VEHICLE, EQUIPMENT, WORKERS OR
THEIR ACTIVITIES REQUIRE THE CLOSURE OF ONE MOVING

TRAFFIC LANE LESS THAN 200 FEET BEYOND AN INTERSECTION. ~ CONES AT 25 FT.CTRS. DRUMS, OR TYPE |
DR TYPE Il BARRICADES AT 50 FT.CTRS.

LESS THAN

| | | | 200"

(OPTIONAL )
N\ s pevices
EQUALLY SPACED CLOSED
R4-8A
36" X 48" O O
B. WHERE, AT ANY TIME, ANY VEHICLE, EQUIPMENT, WORKERS OR ONE LANE Qgéﬁ
THEIR ACTIVITIES REQUIRE THE CLOSURE OF ONE MOVING s AHEAD
TRAFFIC LANE MORE THAN 200 FEET BEYOND AN INTERSECTION.
CONES AT 25 FT.CTRS.
RUMS, OR_TYPE | OR 200' 200" 200"
| | | | | TYPE 1| BARRICADES | | |
AT 50 FT.CTRS. ®
L [~ 100" MlN.“'I -

(OPTIONAL ) | | | |

SIDEWALK
CLOSED

MORE THAN ' \__ MIN. 5 DEVICES

KEEP 200* EQUALLY SPACED
-
LEFT
R4-8A
(OPTIONAL 36" X 48"
SIDEWALK
CLOSED
1. DRUMS OR TYPE Il BARRICADES SHALL BE USED IN LIEU OF 6. THE FLAGGERS SHALL BE IN SIGHT OF EACH OTHER OR IN
CONES FOR NIGHT OPERATIONS. DIRECT COMMUNICATION AT ALL TIMES.
SYMBOLS 2. IF THE WORK OPERATION PERFORMED DOES NOT EXCEED 15 7. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE
MINUTES, SIGNING SHALL BE IN CONFORMANCE WITH CASE A6. TIME EXCEEDS SEVEN DAYS.
B TYPE | OR TYPE Il BARRICADES WITH FLASHING
LIGHT (TYPE "A". 3. WHERE THE WORK AREA EXTENDS THROUGH THE INTERSECTION, 8. FOR NIGHT OPERATIONS FLASHING LIGHTS SHALL BE
i, BARRICADES AND/OR ADEQUATE WARNING SIGNS SHALL BE INSTALLED ABOVE THE FIRST TWO SIGNS ON EACH
WORK  AREA. ERECTED ON THE CROSS STREET. APPROACH. (TYPE "B").
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE 4. IF THE WORK AREA IS IN THE PARKING LANE A ROAD WORK 9. ALL VEHICLES, EQUIPMENT, WORKERS (EXCEPT FLAGGERS)
FLAGS ATTACHED. (2 FLAGS PER SIGN). AHEAD SIGN SHALL BE INSTALLED 200 FT.IN ADVANCE OF AND THER ACTIVITIES ARE RESTRICTED AT ALL TIMES TO
THE WORK AREA AND THE WORK AREA PROTECTED WITH ONE SIDE OF THE PAVEMENT UNLESS OTHERWISE AUTHOR-
o  CONES OR DRUMS CONES, DRUMS OR BARRICADES. IZED BY THE ENGINEER.
(TYPE Il BARRICADES OPTIONAL).
5. CONSTRUCTION OPERATIONS SHALL BE CONFINED TO ONE
P SIGN ON PORTABLE OR PERMANENT SUPPORT. TRAFFIC LANE, LEAVING THE OPPOSITE LANE OPEN TO C ASE B.]
TRAFFIC. AT LEAST 500 FT.OF BOTH TRAFFIC LANES SHALL
w® FLAGGER WITH PADDLE. BE AVALABLE FOR TRAFFIC MOVEMENT AT INTERVALS NOT
GREATER THAN 1,000 FT. TWO-LANE, TWO-WAY TRAFFIC

UNDIVIDED, URBAN, DAY OR
NIGHT OPERATIONS

WHERE, AT ANY TIME, ANY VEHICLE
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
ENCROACH ON THE PAVEMENT REQUIRING
THE CLOSURE OF ONE TRAFFIC LANE.




1- - Ol -

R4-8A
KEEP

<=
LEFT
T g =)
-p o O 00§ 2 i d
| | MF ZL ] TAPER .J | (OPTIONAL)| | | |
200 200 200 5071007 ~— MIN. 5 DEVICES SIDEWALK
CONES AT 25 FT.CTRS.| EQUALLY SPACED CLOSED
"DRUMS, OR TYPE 1OR !
TYPE Il BARRICADES
AT 50 FT.CTRS.
(OPTIONAL)
MIN. 5 DEVICES
EQUALLY SPACED Pty R4-7A
CONES AT 25 FT.CTRS. DRUMS, OR TYPE | ‘S
OR TYPE Il BARRICADES AT 50 FT.CTRS. IGHT]
LESS THAN 200", o\ TAPER
| | 200° | ‘|1" 50-100° l
oo0o0o00 0o
.. _.F 00coq_ &= ..

AHEAD

SYMBOLS

TYPE 1 OR TYPE Il BARRICADES WITH FLASHING
LIGHT (TYPE "A™).

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN).

CONES OR DRUMS
(TYPE Il BARRICADES OPTIONAL).

SIGN ON PORTABLE OR PERMANENT SUPPORT.

FLAGGER WITH PADDLE.

(OPTIONAL)

SIDEWALK
CLOSED

MIN. 5 DEVICES
EQUALLY SPACED

GENERAL NOTES

1. DRUMS OR TYPE Il BARRICADES SHALL BE USED IN LIEU
OF CONES FOR NIGHT OPERATIONS.

2. IF THE WORK OPERATION PERFORMED DOES NOT EXCEED
15 MINUTES SIGNING SHALL BE IN CONFORMANCE WITH
CASE A6

3. WHERE THE WORK AREA EXTENDS THROUGH THE INTER-
SECTION, BARRICADES AND/OR ADEQUATE WARNING SIGNS
SHALL BE ERECTED ON THE CROSS STREET..

4. IF THE WORK AREA IS ON THE PARKING LANE A ROAD WORK
AHEAD SIGN SHALL BE INSTALLED 200 FT.IN ADVANCE
OF THE WORK AREA PROTECTED WITH CONES, DRUMS OR
BARRICADES.

5. WHEN THERE IS NO WORK BEING PERFORMED FLAGGER
AHEAD SIGN(S) AND THE FLAGGER WILL NOT BE REQUIRED.
ONE LANE ROAD AHEAD SIGN(S) SHALL BE INSTALLED
IN PLACE OF THE FLAGGER AHEAD SIGN(S).

6. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE
TIME EXCEEDS SEVEN DAYS.

7. FOR NIGHT OPERATIONS FLASHING LIGHTS SHALL BE IN-
STALLED ABOVE THE FIRST TWQ SIGNS ON EACH AP-
PROACH. (TYPE "B™).

8. ALL VEHICLES, EQUIPMENT, WORKERS (EXCEPT FLAGGERS)
AND THEIR ACTIVITIES ARE RESTRICTED AT ALL TIMES TO
ONE SIDE OF THE PAVEMENT UNLESS OTHERWISE AUTHORIZED
BY THE ENGINEER.

9. WHERE PARKED VEHICLES BLOCK THE LINE QF SIGHT TO
NORMAL SIGN LOCATIONS, OR SIGNS ENCROACHED ON A
NORMAL PEDESTRIAN WALKWAY, THE SIGNS SHALL BE
POST MOUNTED WITH THE BOTTOM NOT LESS THAN 7 FT.
ABOVE THE EDGE OF THE ROADWAY.

CASE B2

MULTILANE TWO WAY TRAFFIC
UNDIVIDED URBAN, OR
MULTILANE TWO WAY TRAFFIC
DIVIDED URBAN WITH
MOUNTABLE MEDIAN, DAY OR
NIGHT OPERATION.

WHERE, AT ANY TIME, ANY VEHICLE
EQUIPMENT, WORKERS OR THEIR
ACTIVITIES ENCROACH ON THE
PAVEMENT REQUIRING THE
CLOSURE OF AT LEAST ONE
TRAFFIC LANE.




CONES AT 25'
CTRS. DRUMS,
TYPE | OR

TYPE 1l
BARRICADES
AT 50'CTRS.

o XA
- \I:I:l

TAPER

KEEP

=
LEFT

R4-8A

SYMBOLS

TYPE | OR TYPE Il BARRICADES WITH
FLASHING LIGHT (TYPE "A™)

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN).

CONES OR DRUMS
(TYPE IIBARRICADES OPTIONAL).

SIGN ON PORTABLE OR PERMANENT SUPPORT.

200" '50'-100"

MIN. 5 DEVICES
SPACED EQUALLY

CONES AT 25'CTRS.
DRUMS, TYPE | OR _TYPE Il

BARRICADES AT

50' CTRS.

KEEP
=

LEFT
R4-8A

GENERAL NOTES

DRUMS OR TYPE Il BARRICADES SHALL BE USED
IN LIEU OF CONES FOR NIGHT OPERATIONS.

IF THE WORK OPERATION PERFORMED DOES NOT EXCEED 15
MINUTES, SIGNING SHALL BE IN ACCORDANCE WITH CASE A6.

WHERE THE WORK AREA EXTENDS THROUGH THE INTERSECTION,
BARRICADES AND/OR ADEQUATE WARNING SIGNS SHALL BE
ERECTED ON THE CROSS STREET.

IF THE WORK AREA IS IN THE PARKING LANE A ROAD WORK
AHEAD SIGN SHALL BE INSTALLED 200 FT.IN ADVANCE OF
THE WORK AREA AND THE WORK AREA PROTECTED WITH
CONES, DRUMS OR BARRICADES.

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED

IN THE EXTREME LEFT LANE OR LANES.UNDER THESE CON-
DITIONS THE APPROPRIATE PAVEMENT WIDTH TRANSITION SIGN
SHALL BE USED, AND KEEP RIGHT SIGNS SUBSTITUTED FOR THE
KEEP LEFT SIGNS.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME
EXCEEDS SEVEN DAYS.

ALL VEHICLES, EQUIPMENT, WORKERS OR THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

50'-100"
TAPER

KEEP
4=

LEFT

R4-8A

T 200

MIN.

MIN. 5 DEVICES
SPACED EQUALLY

CASE B3

MULTILANE, ONE WAY TRAFFIC
WITH NON TRAVERSABLE
MEDIAN, OR MULTILANE ONE
WAY TRAFFIC, URBAN, DAY OR
NIGHT OPERATION

WHERE, AT ANY TIME, ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
ENCROACH ON THE PAVEMENT REQUIRING
THE CLOSURE OF ONE OR MORE TRAFFIC
LANES.
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SYMBOLS

WORK AREA.

TYPE Il BARRICADE DAY QPERATIONS

TYPE Il BARRICADE NIGHT QPERATIONS

WITH FLASHING LIGHT (TYPE ‘A"

SIGN ON PORTABLE OR PERMANENT SUPPORT.
FLAGGER WITH PADDLE

CONES OR DRUMS (AT 25 FT.CENTERS OR LESS)

HIGH LEVEL WARNING DEVICE (FLAG TREE)

(OPTIONAL)

° END
ROAD WORK

Qv3HY
HJOM
avoy

Py

100" MAX.

(OPTIONAL)
END
ROAD WORK

1

Ol

e

KEEP

RIGHT

ROAD
WORK
AHEAD

2.

|-<— 100" MAX. ——-I\

-
-
o

QV3HY
AYOM
Qvoy

b

HYOM QvO¥
ON3
(WNOILJO)

100" MAX.

HIOM QvOoy
ON3 i

(YNOILdO)

.o V7

GENERAL NOTES

DAYLIGHT OPERATIONS ILLUSTRATED: IF NIGHT OPERATIONS,
INSTALL TYPE 'B'FLASHING LIGHT ON FIRST ADVANCE SIGN
(FIRST ROAD WORK SIGN).

SPEED L-TAPER (N FEET)

25 125

30 180

35 250

40 320

45 540

50 600

55 660

IF THE WORK OPERATION DOES NOT EXCEED 15 MINUTES,
USE CASE A6 FOUR DIRECTIONS.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME
EXCEEDS SEVEN DAYS.

WHEN NO WORK IS BEING PERFORMED, FLAGGER AHEAD SIGNS

SHALL BE COVERED OR REMOVED AND ONE LANE ROAD AHEAD
SIGNS SUBSTITUTED.

o

(OPTIONAL)

° END
ROAD WORK

ROAD
WORK
AHEAD

200' 1O 200'TO

<350, 4 e 350" o 4

e

_ =
=>

—

MIOM QvOy
QN3
(IVNOILdO)

TR [

200'TO

g

_=__L<u
&
<

200" TO

<
a
Q

CASE B4A

TWO-LANE, TWO-WAY
TRAFFIC, UNDIVIDED
URBAN DAY OR
NIGHT OPERATIONS




avany
YOM
avoy
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(OPTIONAL)

END
ROAD WORK

W)
)
)
)
)
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(OPTIONAL)
QV3HY END
HIOM T ROAD WORK
avoy

CTVNOILJO)

KEEP

=>
RIGHT

(OPTIONAL)

END

(OPTIONAL)
ROAD WORK

Q¥ 3HY
AYOM
avoy

(OPTIONAL)

i

(OPTIONAL)

END
ROAD WORK
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TEMP. MARKINGS

(PAINT OR TAPE)

AYOM
Qavoy

Qv 3HY

O o8

MYOM avOoy
ON3

4
A I] Ho RIGHT LANE
MUST
I] I] +—"A |TURN RIGHT
[I [I THRU
" TRAFFIC
1 [
ON3 LEFT
CIVNOILJO) B Ra-15L
110 oo
WORK

SYMBOLS

WORK AREA.

TYPE Il BARRICADE DAY OPERATIONS

TYPE Il BARRICADE NIGHT OPERATIONS

WITH FLASHING LIGHT (TYPE 'A")

SIGN ON PORTABLE OR PERMANENT SUPPORT.
FLAGGER WITH PADDLE

CONES OR DRUMS (AT 25 FT.CENTERS OR LESS)

(YNOILDO)

-

]
:
o°°ﬂ
)
)

b

MYOM avOoy

AYOM
Qvoy

Qv 3HY

MYOM QVOY
ON3

(YNOILdO)

ROAD

AHEAD

GENERAL NOTES

1. DAYLIGHT OPERATIONS ILLUSTRATED; IF NIGHT OPERATIONS,
INSTALL TYPE 'B'FLASHING LIGHT ON FIRST ADVANCE SIGN
(FIRST ROAD WORK SIGN).

2. SPEED L-TAPER (N FEET)
25 125
30 180
35 250
40 320
45 540
50 600
55 660

3. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME
EXCEEDS SEVEN DAYS.

(IYNOILO)

b /D \
AN N - T:
zz2 XRIGHT LANE| |8 E
H
g% MUST 5|2
S ﬂ ﬂ T=T Trorn rout| |2 ]2
8
~ THRU
Q YJOM Qv 0¥ I] Il - TRAFFIC
3 ON3 b Keee
s} (IVNOILJO) £
z -
g I] Il N t R4-15L
ROAD
|] ﬂ WORK
AHEAD

A - 200 FT.TO 350 FT.
B = 200 FT.TO 350 FT.
C - 200 FT.TO 350 FT.
IF RURAL - ALL 500 FT.

CASE B4B

MULTI-LANE, TWO-WAY
TRAFFIC, UNDIVIDED
URBAN DAY OR
NIGHT OPERATIONS




H | |

V/

F—{<> o~ =

(OPTIONAL)
END
ROAD WORK

QV3HY
HYOM
Qvoy

(OPTIONAL)

END
ROAD WORK

KEEP fes
=) egy
RIGHT

VEHICLE WITH DUAL
FLASHERS AND FLASHING
AMBER DOME LIGHT
OPERATING

SYMBOLS

WORK AREA.

TYPE Il BARRICADE DAY OPERATIONS

TYPE 1l BARRICADE NIGHT OPERATIONS

WITH FLASHING LIGHT (TYPE 'A")

SIGN ON PORTABLE OR PERMANENT SUPPORT.
FLAGGER WITH PADDLE

CONES OR DRUMS (AT 25 FT.CENTERS OR LESS)

HIGH LEVEL WARNING DEVICE (FLAG TREE)

2. SPEED
25
30
35
40
45
50
55

3. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME

AYOM
avoy

MHOM QvVOy
ON3

(IYNOILdO)

GENERAL NOTES

1. DAYLIGHT OPERATIONS ILLUSTRATED: IF NIGHT OPERATIONS,
INSTALL TYPE 'B'FLASHING LIGHT ON FIRST ADVANCE SIGN
(FIRST ROAD WORK SIGN).

L-TAPER (IN FEET)

125

180

250
320
540
600
660

EXCEEDS SEVEN DAYS.

s

=
=>

[ 1
V2L
A
LEFT LANE

MUST
TURN LEFT

ROAD

AHEAD

A = 200 FT.TQO 350 FT.
B = 200 FT.TO 350 FT.
C - 200 FT. TO 500 FT.
IF RURAL - ALL 500 FT.

CASE B4C

MULTI-LANE, TWO-WAY
TRAFFIC, DIVIDED
URBAN DAY OR
NIGHT OPERATIONS

JHOM avoY
an3
(IYNOILdO)




LOCAL TRAFFIC ONLY

ROAD CLOSED
XX MLES AHEAD

DETOUR
1000 FT

W

- -

SYMBOLS

CLOSED AREA.

SIGNS WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 2).

TYPE I OR TYPE Il BARRICADES WITH FLASHING
LIGHT. (TYPE "A").

SIGN ON PORTABLE OR PERMANENT SUPPORT.

DETOUR
1500 FT,

GENERAL NOTES

1. ALL SIGNS ARE TO BE POST MOUNTED IF THE CLOSURE
TIME EXCEEDS SEVEN DAYS.

2. FOR NIGHT OPERATION FLASHING LIGHTS SHALL BE
INSTALLED ABOVE THE FIRST SIGN ON EACH APPROACH
EXCEPT THE ROAD CLOSED SIGN SHALL HAVE FLASHERS
ON BOTH ADVANCE SIGNS. (TYPE "B").

3. OTHER SPECIAL DESTINATION SIGNS MAY BE NECESSARY
AND SHOULD BE IN ACCORDANCE WITH THE CONTRACT
PLANS.

CASE BS

TWO-LANE, TWO-WAY TRAFFIC
RURAL DAY OR NIGHT OPERATIONS

WHERE AT ANY TIME THE ROAD IS
TO BE CLOSED FOR MORE THAN A
24 HOUR PERIGD.




DETOUR
EAST

DETOUR
WEST
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ATINO D143vyl W07
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HINOS||a3so10 avoy

¥

SYMBOLS

WORK AREA.

TYPE Il BARRICADES.

SIGN WITH TYPE 'B'LIGHT.

SIGN ON PORTABLE OR PERMANENT SUPPORT.

DETOUR

NORTH

4

S O
g 3= / =
- & N = ==
4
E =y P DETOUR] ORI
= — ] LL o o [aYakgl
nENEE g NE 4 (17| 34| |22 GENERAL NOTES
=
== 3 £0 HLNOS es g=e . WHERE WORK AREA EXTENDS THROUGH OTHER
g [ =00 |« I |« I Oz INTERSECTIONS, BARRICADES AND/OR ADEQUATE
-) NS 2.0 o2* WARNING SIGNS SHALL BE ERECTED ON THE
< =g CROSS STREET.
= g5 £x8
'-_< e w) ]

. ALL SIGNS SHALL BE POST MOUNTED IF THE

DETOUR TIME EXCEEDS SEVEN DAYS.

. FOR NIGHT OPERATIONS, FLASHING LIGHTS SHALL

BE INSTALLED ABOVE THE FIRST TWO SIGNS ON
EACH APPROACH (TYPE "B").

. OTHER SPECIAL DESTINATION SIGNS MAY BE

NECESSARY AND SHOULD BE IN ACCORDANCE
WITH THE D.O.H. SIGN FABRICATION MANUAL.

CASE B6

TWO WAY TRAFFIC, URBAN,
DAY OR NIGHT OPERATION
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SYMBOLS

WORK AREA.
SIGN WITH TYPE 'B'LIGHT
TYPE IIIBARRICADE

SIGN ON PORTABLE OR PERMANENT SUPPORT.

2
]
2

Q3s010
avoy

DETOUR
G

- b
DETOUR R
I DETOUR
—p e C—
el
o
— g ¢
3N0130 ) S ﬁ
oQor
TYPE A’ LIGHT 0 2 2
(OPTIONAL) i s £
II | &

+ |@Hﬁ

A
g
%
i

0.
CLOSED
¥NO13a

ON3
(TYNOILO)

GENERAL NOTES

SIGNS SHOWN FOR ONE DIRECTION ONLY. ERECT
SIMILAR SIGNS AND DEVICES FOR OPPOSITE
DIRECTION.

2. GENERALLY USED FOR CITY STREETS.

3. USE OF STREET NAME SIGN (PLATE) OPTIONAL.

STREET NAME SIGN MAY BE EITHER BLACK ON
ORANGE OR WHITE ON GREEN.

4. ALL SIGNS SHALL BE POST MOUNTED IF THE

DETOUR TIME EXCEEDS SEVEN DAYS.

5. FOR NIGHT OPERATIONS, FLASHING LIGHTS SHALL

BE INSTALLED ABOVE THE FIRST TWO SIGNS ON
EACH APPROACH (TYPE "B").

CASE B7

TWO WAY TRAFFIC, URBAN,
DAY OR NIGHT OPERATION




*500' TO 1000'

ROAD
WORK
AHEAD

SYMBOLS

VZZII| WORK AREA.
ZS SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED (2 FLAGS PER SIGN).
} SIGN ON PORTABLE OR PERMANENT SUPPORT.
f HIGH LEVEL WARNING DEVICE.
*
(]

FLASHING VEHICLE LIGHT.

CONES ON 25'CENTERS MAX.

TYPICAL APPLICATIONS

UTILITY OPERATIONS ONLY

1.

*500' TO 1000'

GENERAL NOTES

ROAD WORK AHEAD SIGNS ARE TO BE REMOVED WHEN NO WORK
IS BEING PERFORMED. ANY UNATTENDED OBSTACLE OR EXCAVATION
IN THE WORK AREA SHALL BE PROTECTED BY TYPE | OR TYPE I
BARRICADES WITH FLASHING LIGHTS. (TYPE "A").

2. IF THE WORK OPERATION REQUIRES THAT FOUR OR MORE WORK

VEHICLES ENTER THE THROUGH TRAFFIC LANES IN A ONE-HOUR
PERIOD A FLAGGER SHALL BE PROVIDED AND THE FLAGGER SIGN
SHALL BE ERECTED ACCORDINGLY.

3. ALL VEHICLES, EQUIPMENT, WORKERS (EXCEPT FLAGGERS) AND THEIR

ACTIVITIES ARE RESTRICTED AT ALL TIMES TO ONE SIDE OF THE
PAVEMENT UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

*x - MAY BE DECREASED TO 200'TO 350'FOR URBAN AREA

CASE C1

TWO-LANE, TWO-WAY TRAFFIC
DAYLIGHT OPERATIONS ONLY

WHERE, AT ANY TIME, ANY VEHICLES, EQUIPMENT,
WORKERS OR THEIR ACTIVITES WILL ENCROACH
IN THE AREA BETWEEN 2 FT.AND 15 FT. FROM

THE EDGE OF PAVEMENT.




X 500'

X 500°

I

i

ROAD
WORK
AHEAD

@, O
ROAD
WORK
AHEAD
[ | 100" MIN
X 500’ X 500 T"57DEVICES

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED (2 FLAGS PER SIGN).

SIGN ON PORTABLE OR PERMANENT SUPPORT.
FLAGGER WITH PADDLE.

FLASHING VEHICLE LIGHT.

0'*1"'<XI

CONES ON 25'CENTERS MAX.

TYPICAL APPLICATIONS

UTILITY OPERATIONS ONLY

GENERAL NOTES

CONSTRUCTION OPERATIONS SHALL BE CONFINED TO ONE TRAFFIC LANE, LEAVING THE
OPPOSITE LANE OPEN TO TRAFFIC.

IF THE WORK OPERATION DOES NOT EXCEED 60 MINUTES, TRAFFIC CONTROL WILL BE
IN CONFORMANCE WITH CASE A6.

THE FLAGGERS SHALL BE IN SIGHT OF EACH OTHER OR IN DIRECT COMMUNICATION
AT ALL TIMES.

IN LIGHT TRAFFIC WHEN THERE IS NO WORK BEING PERFORMED FLAGGER SIGN(S)
AND THE FLAGGER MAY NOT BE REQUIRED (AT THE OPTION OF THE ENGINEER). IN
THIS CASE ONE LANE ROAD SIGN(S) SHALL BE INSTALLED IN PLACE OF THE FLAGGER
SIGN(S).

ALL SIGNS ARE TO BE REMOVED AT COMPLETION OF THE WORK AND THE DAYS
OPERATIONS.

WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS BEING PERFORMED
ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE ERECTED AS DIRECTED BY THE
ENGINEER.

ALL VEHICLES, EQUIPMENT, WORKERS (EXCEPT FLAGGER) AND THEIR ACTIVITIES ARE

RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT UNLESS OTHERWISE
AUTHORIZED BY THE ENGINEER.

X - MAY BE DECREASED TO 200" TO 350'FOR URBAN AREAS

CASE C2

TWO-LANE, TWO-WAY TRAFFIC
DAYLIGHT OPERATIONS ONLY

WHERE, AT ANY TIME, ANY VEHICLE, EQUIPMENT,
WORKERS OR THEIR ACTIVITIES WILL ENCROACH
IN THE AREA BETWEEN THE CENTER LINE AND A
LINE 2 FT.OUTSIDE THE EDGE OF PAVEMENT.
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SPEED L-TAPER (N FEET)
25 125
30 180
35 250
40 320
45 540
SYMBOLS 50 600
55 660

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN).

SIGN ON PORTABLE OR PERMANENT SUPPORT.

CONES ON 25'CENTERS MAX.

FLASHING VEHICLE LIGHT.

TYPICAL APPLICATIONS

UTILITY OPERATIONS ONLY

GENERAL NOTES

1. THE LANES ON EITHER SIDE OF THE CENTER WORK SPACE SHOULD HAVE
A MINIMUM WIDTH OF 10 FEET AS MEASURED FROM THE NEAR EDGE OF
QUTSIDE EDGE OF PAVED SHOULDER.

2. WHEN NO WORK IS BEING PERFORMED, ANY UNATTENDED OBSTACLE OR
EXCAVATION IN THE WORK AREA SHALL BE PROTECTED BY TYPE IOR
TYPE IIBARRICADES WITH FLASHING LIGHTS (TYPE "A™).

3. IF IT BECOMES NECESSARY TO OPERATE ONE LANE TRAFFIC. CASE A6
SHALL APPLY.

4. ALL VEHICLE, EQUIPMENT, WORKERS (EXCEPT FLAGGER) AND THEIR

ACTIVITIES ARE RESTRICTED AT ALL TIMES TO WORK AREA UNLESS
OTHERWISE AUTHORIZED BY THE ENGINEER.

X - MAY BE DECREASED TO 200'TO 350'FOR URBAN AREAS.

CASE C3

TWO-LANE, TWO WAY OR MULTILANE,
TWO WAY TRAFFIC UNDIVIDED,
DAY OPERATIONS ONLY.

WHERE, AT ANY TIME, ANY VEHICLE, EQUIPMENT
WORKERS OR THEIR ACTIVITIES WILL ENCROACH
IN THE CENTERLINE AREA.




1000*

1600"

MEDIAN

MINIMUM - 20°

SEE NOTE 7

Y2 matl MEDIAN

*

1600"

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN).

SIGN ON PORTABLE OR PERMANENT SUPPORT.
TEMPORARY SUPPORT STRUCTURE

FLASHING VEHICLE LIGHT.

TYPICAL APPLICATIONS

UTILITY OPERATIONS ONLY

1000°

GENERAL NOTES

IF THE WORK OPERATION REQUIRES THAT FOUR OR
MORE WORK VEHICLES ENTER THE THROUGH TRAFFIC
LANES IN A ONE-HOUR PERIOD A FLAGGER SHALL BE
PROVIDED AND THE FLAGGER SHALL ALSO BE USED
AT 500'IN ADVANCE OF FLAGGER.

THIS CASE APPLIES TO WORK PERFORMED IN THE
MEDIAN AREA MORE THAN 2 FT.FROM THE EDGE OF
EITHER ROADWAY.

IF THE WORK OPERATION DOES NOT EXCEED 60
MINUTES TRAFFIC CONTROL WILL BE IN A CONFORM-
ANCE WITH CASE A6.

ALL SIGNS ARE TO BE REMOVED AT COMPLETION
OF WORK OR THE DAYS OPERATION.

UTILITY COMPANIES MAY WORK ON UTILITY CROSSINGS
ON FULLY ACCESS CONTROLLED FREEWAYS UNDER
EMERGENCY CONDITIONS AND BY PERMISSION OF THE
WEST VIRGINIA DIVISION OF HIGHWAYS ONLY.

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES
ARE RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVE-
MENT UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

TEMPORARY SUPPORT STRUCTURES SHALL BE PROTECTED
BY EITHER TEMPORARY GUARDRAIL BARRIER IN CONFORM-
ANCE WITH GUARDRAIL STANDARDS OR TEMPORARY CONCRETE
BARRIER WITH STANDARD FLARE END TREATMENT AS SHOWN
ON DETAL "C".

CASE C4

MULTILANE, DIVIDED

WHERE AT ANY TIME ANY VEHICLE, EQUIPMENT,
WORKERS OR THEIR ACTIVITIES WILL ENCROACH
IN THE MEDIAN AREA.
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MULTILANE HIGHWAY OPERATION
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500°

GENERAL NOTES

1. THIS CASE ALSO APPLIES WHEN BLASTING IS BEING PERFORMED
SYMBOLS ON A MULTILANE UNDIVIDED HIGHWAY. UNDER THESE CONDITIONS
THE SIGNS AND WARNING LIGHTS NORMALLY MOUNTED IN THE
MEDIAN SHALL BE OMITTED.
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE

FLAGS ATTACHED. 2. ALL SIGNS SHALL BE POST MOUNTED IF BLASTING TIME EXCEEDS

BLASTING ZONE SEVEN DAYS. CASE D1

3. COORDINATE ALL BLASTING ZONE SIGNING WITH ANY OTHER SIGNING.
SIGN ON PORTABLE OR PERMANENT SUPPORT. BLASTING ZONE SIGNING
4. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH BLASTING
IS BEING PERFORMED, ADDITIONAL TRAFFIC CONTROL DEVICES SHALL
BE ERECTED AS DIRECTED BY THE ENGINEER.

~-E
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5000 ! 500" e ! CONES AT 50' CENTERS ! 500" 500" ! 50 600
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BASELINE SURVEY
1. THE BASELINE SURVEY ALSO APPLIES
SYMBOLS ON MULTILANE HIGHWAYS EXCEPT CASE D2
INCREASE 500 FT.DISTANCES TO
1000 FT. AND 1500 FT.. TWO-LANE, TWO-WAY AND INTER-
r FLAGGER SECTION DAYLIGHT OPERATIONS
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE ONLY.
2. CONES MAY BE OMITTED FOR CROSS
FLAGS ATTACHED. T SECTION SURVEYS.
INSTRUMENTMAN. SURVEY PARTY TRAFFIC CONTROL.
} SIGN ON PORTABLE SUPPORT.
1 roowm
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1. FLASHING ARROW PANELS SHALL BE USED TO DIRECT TRAFFIC RIGHT OR LEFT AS INDICATED. 7. LEAD VEHICLE SHALL NORMALLY MAINTAIN VISUAL CONTACT WITH THE PANT VEHICLE IN ORDER
MINIMUM SIZE SHALL BE 60"x30" FOR EDGE LINE OPERATIONS: NORMAL SIZE SHALL BE 96"x48" TO COORDINATE ON AND OFF ROAD MANEUVERS WHEN ALLEVIATING TRAFFIC BACKLOG.
THE FLASHING ARROW PANEL SHALL BE MOUNTED A MINIMUM OF SEVEN (7) FEET ABOVE THE
ROADWAY SURFACE. 8. IN OPERATIONS INVOLVING THE PICK-UP VEHICLE, THE TRAL VEHICLE WILL NORMALLY MAINTAN
VISUAL CONTACT WITH THE PICK-UP VEHICLE, EXCEPT ON CURVES WHERE THE TRAL VEHICLE
2. THE LEAD VEHICLE SHALL BE EQUIPPED WITH A 360° ROTATING YELLOW FLASHER ON THE WILL DROP BACK AS PROTECTION THE PICK-UP VEHICLE.

CAB PLUS LIGHTED HEADLIGHTS AND TAILLIGHTS.
9. CONES OR Z GUARDS SHALL BE PLACED WHENEVER THE TRACK FREE TIME EXCEEDS TWO (2)

3. THE PANT VEHICLE SHALL BE EQUIPPED WITH SIGNS AS INDICATED, PLUS HI-INTENSITY STROBE MINUTES. THESE DEVICES SHALL NOT BE REMOVED UNTIL THE LINE HAS DRIED TO A TRACK FREE
LIGHTS ON THE CAB AND REAR PLUS LIGHTED HEADLIGHTS AND TAILLIGHTS. CONDITION. THE DEVICES USED SHALL NORMALLY BE SPACED BETWEEN 150 AND 200 FEET.IN
AREAS OF TRAFFIC CONGESTION, FOR CURVES OR WHERE TRACKING OF THE WET LINE IS EX-
4. THE TRAL VEHICLES SHALL BE EQUIPPED WITH A 360° ROTATING YELLOW FLASHER ON CAB PECTED, SPACINGS SHALL BE AS CLOSE AS 25 FEET. TOTAL CLOSURE MAY BE REQUIRED SOME-
PLUS LIGHTED HEADLIGHTS AND TAILLIGHTS. TIMES (SEE CASES E6, B4A, B4B, B4C).
5. ALL CENTERLINE MARKING OPERATIONS SHALL BE CONDUCTED BY ALLEVIATING TRAFFIC CONGES- 10. WHEN THE PANT VEHICLE BECOMES STATIONARY, THE LEAD VEHICLE SHALL MOVE TO A POSITION
TION EVERY 10 MINUTES OR AFTER A 10 VEHICLE BACKLOG WHICHEVER OCCURS FIRST. 30 TO 50 FEET IN ADVANCE OF THE PANT VEHICLE TO PROVIDE PROTECTION.
6. TWO-WAY RADIO COMMUNICATIONS SHALL BE MAINTAINED BETWEEN THE PAINT VEHICLE AND THE X x THIS LIGHT SHALL BE MOUNTED ON TELESCOPING PIPE SO THAT IT MAY BE RAISED TO A C ASE D3
PICK-UP VEHICLE OR TRAIL VEHICLE. HEIGHT OF 12 FEET ABOVE THE GROUND.

REGULAR DRY PAINT
APPLICATION
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1. FLASHING ARROW PANELS SHALL BE USED TO DIRECT TRAFFIC RIGHT OR LEFT AS INDICATED. 5. ALL CENTERLINE MARKING OPERATIONS SHALL BE CONDUCTED BY ALLEVIATING TRAFFIC CONGES-
MINIMUM SIZE SHALL BE 60"x30" FOR EDGE LINE OPERATIONS; NORMAL SIZE SHALL BE 96'x48" TION EVERY 10 MINUTES OR AFTER A 10 VEHICLE BACKLOG WHICHEVER OCCURS FIRST.
THE FLASHING ARROW PANEL SHALL BE MOUNTED A MINIMUM OF SEVEN (7) FEET ABOVE THE
ROADWAY SURFACE. 6. TWO-WAY RADIO COMMUNICATIONS SHALL BE MAINTAINED BETWEEN THE PAINT VEHICLE AND THE

TRAIL VEHICLE.
2. THE LEAD VEHICLE SHALL BE EQUIPPED WITH A 360° ROTATING YELLOW FLASHER ON THE

CAB PLUS LIGHTED HEADLIGHTS AND TAILLIGHTS. 7. LEAD VEHICLE SHALL NORMALLY MAINTAN VISUAL CONTACT WITH THE PAINT VEHICLE IN ORDER
TO COORDINATE ON AND OFF ROAD MANEUVERS WHEN ALLEVIATING TRAFFIC BACKLOG.
3. THE PAINT VEHICLE SHALL BE EQUIPPED WITH SIGNS AS INDICATED, PLUS HI-INTENSITY STROBE CASE D4
LIGHTS ON THE CAB AND REAR PLUS LIGHTED HEADLIGHTS AND TAILLIGHTS. 8. WHEN THE PAINT VEHICLE BECOMES STATIONARY, THE TRAIL VEHICLE SHALL MOVE TO A POSITION
30 TO 50 FEET IN ADVANCE OF THE PAINT VEHICLE TO PROVIDE PROTECTION. FAST DRY PAINT
4. THE TRAIL VEHICLES SHALL BE EQUIPPED WITH A 360° ROTATING YELLOW FLASHER ON CAB
PLUS LIGHTED HEADLIGHTS AND TALLIGHTS. X x THIS LIGHT SHALL BE MOUNTED ON TELESCOPING PIPE SO THAT IT MAY BE RAISED TO A APPLICATION

HEIGHT OF 12 FEET ABOVE THE GROUND.
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50", 75'- 75'- 50" 500
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|__ 500" MIN. - 1,000' MAX.

500°
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AT 50 FT.CENTERS

STOP
NOTE "ERTEDW X MINMUM 5 DEVICES
3 EQUALLY SPACED
4
RI0-6

2.
SYMBOLS
= SIGNAL HEADS (12)
B2 vorx ARea.
8 SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHTS (AS REQUIRED. SEE NOTE 5). 5
I e wearricasEs.
I SIGN ON PORTABLE OR PERMANENT SUPPORT. .
O DORWM

TYPICAL APPLICATIONS

BRIDGE REPARS
SLIDES

TEMP. PAVEMENT MARKINGS
DOUBLE YELLOW BARRIER
FOR 500' - 600°

END
ROAD WORK

PROVIDING NO OTHER CONSTRUCTION
OR MAINTENANCE OPERATION WITHIN
2 MILES

GENERAL NOTES

THIS CASE ILLUSTRATES OVERHEAD INSTALLATION, FOR PORTABLE
INSTALLATION (IF APPROVED), SEE CASE D5B.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE MAINTENANCE

OF THE TRAFFIC SIGNAL SYSTEM IN PLACE FOR THIS PROJECT.

THIS RESPONSIBILITY SHALL BEGIN WITH THE INITIALIZATION OF THE
WORK AND CONTINUE FOR THE LIFE OF THE CONTRACT. MAINTENANCE
SHALL INCLUDE BUT NOT BE LIMITED TO REPAIR OF ACTS OF VAN-
DALISM AS WELL AS NORMAL WEAR AND BURN OUT.ITEMS TO BE
MAINTAINED AND/OR REPAIRED SHALL INCLUDE CONTROLLER, CABINETS,
DETECTORS, SIGNAL HEADS, SUPPORT POSTS AND ANY OTHER EQUI-
PMENT OR MISCELLANEOUS ITEMS IN PLACE FOR THIS SIGNAL INSTAL-
LATION.

SIGNAL TIMING INFORMATION WILL BE FURNISHED BY THE DIVISION
OF HIGHWAYS AND MAY NOT BE MODIFIED WITHOUT APPROVAL OF
THE DIVISION OF HIGHWAYS.

IF DUE TO EQUIPMENT FAILURES OR OTHER REASONS THE SIGNAL
MUST BE PUT ON FLASH OR SHUT DOWN, THE CONTRACTOR IS
REQUIRED TO FURNISH OR COMPENSATE THE FLAGGERS OR LAW
ENFORCEMENT OFFICERS REQUIRED TO CONTROL TRAFFIC.IF TRAFFIC
CONTROL IS DONE BY CONTRACTOR PERSONNEL AND IS IN LINE WITH
THEIR NORMAL WORKING DUTIES, NO COMPENSATION MAY BE REQUIRED.
IN NO CASE SHALL THE SIGNAL SYSTEM BE DOWN FOR MORE THAN 24
HOURS UNLESS APPROVED BY THE ENGINEER OR OTHERWISE STATED
IN THE PLANS.

IF THE SIGNAL IS NOT NEEDED FOR A PERIOD OF GREATER THAN 24
HOURS, DUE TO NORMAL OR NEAR NORMAL TRAFFIC CONDITIONS
BEING RESTORED, THE CONTRACTOR MUST COVER THE SIGNAL HEADS.

IF FLAGGERS ARE USED INSTEAD OF SIGNALS THEY SHALL BE IN SIGHT
OF EACH OTHER OR IN DIRECT COMMUNICATION AT ALL TIMES AND SIGNAL
AHEAD SIGNS SHALL BE REPLACED WITH ADVANCE FLAGGER SIGNS.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS
SEVEN DAYS.

MINIMUM ADVANCE SIGHT DISTANCE ON ALL SIGNALS SHALL BE AS
SPECIFIED IN PART 4B-12 OF THE MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES, LATEST EDITION. EXACT LOCATION OF ALL SIGNALS
HEADS SHALL BE AS DIRECTED BY THE ENGINEER.

FOR TEMPORARY TRAFFIC SIGNALS USED IN CONJUNCTION WITH OR
AS PART OF EXISTING TRAFFIC SIGNALS - SEE CONTRACT PLANS.

CASE DSA

TWO-LANE, TWO-WAY TRAFFIC
ONE LANE CLOSURE
OVERHEAD INSTALLATION

DAY OR NIGHT OPERATIONS

WHERE, AT ANY TIME, ANY VEHICLE,

EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON ONE LANE OF A BRIDGE
DECK AND TRAFFIC SIGNALS ARE REQUIRED.




8'MIN.
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SYMBOLS

SIGNAL HEADS (12")
WORK AREA.

-

77/

@ SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
b
o

FLAGS ATTACHED. (2 FLAGS PER SIGN) AND

TYPE 'B'LIGHTS (AS REQUIRED. SEE NOTE 5).

TYPE 1l BARRICADES.
SIGN ON PORTABLE OR PERMANENT SUPPORT.

DRUM

TYPICAL APPLICATIONS

BRIDGE REPAIRS
SLIDES

500*

I8

500" 75
DRUMS OR_TYPE IIBARRICADES

Eéé‘ﬁ/" zzzon v~ -

TEMP. PAVEMENT MARKINGS
DOUBLE YELLOW BARRIER
‘ FOR 500" - 600

PROVIDING NO OTHER CONSTRUCTION

AT 50 FT.CENTERS

STOP
NOTE ";;D"" X MNIMUM 5 DEVICES
3 EQUALLY SPACED
'S
R10-6

GENERAL NOTES

THIS CASE ILLUSTRATES PORTABLE INSTALLATION, FOR OVERHEAD
INSTALLATION, SEE CASE D5A.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE MAINTENANCE

OF THE TRAFFIC SIGNAL SYSTEM IN PLACE FOR THIS PROJECT.

THIS RESPONSIBILITY SHALL BEGIN WITH THE INITIALIZATION OF THE
WORK AND CONTINUE FOR THE LIFE OF THE CONTRACT. MAINTENANCE
SHALL INCLUDE BUT NOT BE LIMITED TO REPAR OF ACTS OF VAN-
DALISM AS WELL AS NORMAL WEAR AND BURN OUT.ITEMS TO BE
MAINTAINED AND/OR REPAIRED SHALL INCLUDE CONTROLLER, CABINETS,
DETECTORS, SIGNAL HEADS, SUPPORT POSTS AND ANY OTHER EQUI-
PMENT OR MISCELLANEOQUS ITEMS IN PLACE FOR THIS SIGNAL INSTAL-
LATION.

SIGNAL TIMING INFORMATION WILL BE FURNISHED BY THE DIVISION
OF HIGHWAYS AND MAY NOT BE CHANGED OR MODIFIED WITHOUT
APPROVAL OF THE DIVISION OF HIGHWAYS.

IF DUE TO EQUIPMENT FAILURES OR OTHER REASONS THE SIGNAL
MUST BE PUT ON FLASH OR SHUT DOWN, THE CONTRACTOR IS
REQUIRED TO FURNISH OR COMPENSATE THE FLAGGERS OR LAW
ENFORCEMENT OFFICERS REQUIRED TO CONTROL TRAFFIC. IF TRAFFIC
CONTROL IS DONE BY CONTRACTOR PERSONNEL AND IS IN LINE WITH
THEIR NORMAL WORKING DUTIES, NO COMPENSATION MAY BE REQUIRED.
IN NO CASE SHALL THE SIGNAL SYSTEM BE DOWN FOR MORE THAN 24
HOURS UNLESS APPROVED BY THE ENGINEER OR OTHERWISE STATED
IN THE PLANS.

IF THE SIGNAL IS NOT NEEDED FOR A PERIOD OF GREATER THAN 24
HOURS, DUE TO NORMAL OR NEAR NORMAL TRAFFIC CONDITIONS
BEING RESTORED, THE CONTRACTOR MUST COVER THE SIGNAL HEADS.

IF FLAGGERS ARE USED INSTEAD OF SIGNALS THEY SHALL BE IN SIGHT
OF EACH OTHER OR IN DIRECT COMMUNICATION AT ALL TIMES AND SIGNAL
AHEAD SIGNS SHALL BE REPLACED WITH ADVANCE FLAGGER SIGNS.

' END
500 | ROAD, WORK I OR MAINTENANCE OPERATION WITHIN

2 MILES

MINIMUM STANDARDS FOR PLACEMENT OF PORTABLE TRAFFIC SIGNALS

ALL INSTALLATIONS OF PORTABLE TRAFFIC SIGNALS SHALL COMPLY WITH CASE DSB AND WITH THE FOLLOWING
MINIMUM SPECIFICATIONS.

oo s un

7.
8.

STANDARD CONTROLLER (NEMA) WITH TBC (TIME BASE COORDINATION) AND CONFLICT MONITOR.

MUST BE HARDWARE FROM CONTROLLER TO SIGNAL HEADS. (RADIO OR WIRELESS ARE NOT ACCEPTABLE.
NO MANUAL CONTROL OVER LENGTH OF AMBER TIME.

STANDARD 12" SIGNAL HEADS AND LAMPS.

MINIMUM HORIZONTAL SIGNAL FACE SEPARATION OF 8 FEET.

ONE SIGNAL HEAD MOUNTED A MINIMUM OF 15 FEET OVER APPROACH ROADWAY AND THE OTHER A MINIMUM
OF 8 FEET ABOVE THE ROADWAY.

POWER SUPPLY SHALL BE BY POWER COMPANY SERVICE OR GENERATOR.

GENERATOR POWER SUPPLY SHALL HAVE A BATTERY BACKUP IF GENERATOR SHOULD FAIL.

THE GENERAL GUIDLINES ARE THAT THE HIGH/LOW SIGNAL SHOULD BE PLACED ON THE SAME SIDE OF THE ROAD
THAT THE DRIVER MUST STOP. THIS MAY REQUIRE THE TRAILER WITH SIGNALS TO BE PLACED BEHIND GUARDRAIL
OR SOME METHOD TO PLACE THE TRAILLER OFF THE ROADWAY.WHEN USED AS A THREE PHASE SIGNAL FOR AN
ADDITIONAL SIGNALIZED APPROACH. A THIRD TRAILER OR TEMPORARY SUPPORT SHOULD BE USED TO PROVIDE
HIGH/LOW INDICATIONS SEPARATED HORIZONTALLY BY 8 FEET.

GENERAL NOTES - CONT.

7. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS
SEVEN DAYS.

8. MINIMUM ADVANCE SIGHT DISTANCE ON ALL SIGNALS SHALL BE AS
SPECIFIED IN PART 4B-12 OF THE MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES, LATEST EDITION. EXACT LOCATION OF ALL SIGNALS
HEADS SHALL BE AS DIRECTED BY THE ENGINEER.

9. FOR TEMPORARY TRAFFIC SIGNALS USED IN CONJUNCTION WITH OR
AS PART OF EXISTING TRAFFIC SIGNALS - SEE CONTRACT PLANS.

CASE DSB

TWO-LANE, TWO-WAY TRAFFIC
ONE LANE CLOSURE
PORTABLE INSTALLATION

DAY OR NIGHT OPERATIONS

WHERE, AT ANY TIME, ANY VEHICLE,

EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON ONE LANE OF A BRIDGE
DECK AND TRAFFIC SIGNALS ARE REQUIRED.




MEDIAN

15

PAVEMENT EDGE —

15'

TYPICAL APPLICATIONS

LANDSCAPING WORK

FENCING CONTRACTS AND MAINTENANCE.
CLEANING CULVERTS.

]

GENERAL NOTES

1. NO SPECIAL SIGNING IS REQUIRED.

IF THE WORK OPERATION REQUIRES THAT TWO OR MORE
WORK VEHICLES CROSS THE 15 FT.CLEAR ZONE IN ANY

ONE HOUR, TRAFFIC CONTROL WILL BE IN CONFORMANCE
WITH CASE E3.

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORM-
ED ON A MULTILANE UNDIVIDED HIGHWAY.

CASE E1

MULTILANE DIVIDED
DAY OR NIGHT OPERATIONS

WHERE, AT ALL TIMES, ALL VEHICLES,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
ARE AT ALL TIMES MORE THAN 15 FT.
FROM THE EDGE OF PAVEMENT.




MEDIAN

DRUMS AT 50' CENTERS
CONES AT 25' CENTERS =p

1600°

~7

500

7
7/

(OPTIONAL)

SYMBOLS

WORK AREA.

FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED).

SIGN ON PORTABLE OR PERMANENT SUPPORT.

@ SIGN WITH 18 IN. BY 18 IN. {MINIMUM) ORANGE
[

CONES OR DRUMS

TYPICAL APPLICATIONS

UTILITY OPERATIONS.

CULVERT EXTENSIONS.

SIDE SLOPE CHANGES.

GUARDRAIL INSTALLATIONS AND MAINTENANCE.
DELINEATOR INSTALLATIONS AND MAINTENANCE.
LANDSCAPING OPERATIONS.

CLEANING DITCHES AND DRAINAGE STRUCTURES.
SIGN INSTALLATIONS AND MAINTENANCE.
SHOULDER REPAR.

X WORK VEHICLE SHALL HAVE DUAL FLASHERS AND FLASHING AMBER

DOME LIGHT OPERATING.

GENERAL NOTES

THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED MIN. TAPER LENGTH (FOR 12' CLOSURE)

M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

OVERNIGHT OPERATIONS ILLUSTRATED AND IF SUCH, USE DRUMS. FOR
DAYLIGHT OPERATIONS ONLY. DELETE TYPE 'B'LIGHTS AND USE CONES
OR DRUMS AS DIRECTED BY THE ENGINEER (MORE THAN 24 HOURS -
USE DRUMS).

IF THE WORK OPERATION REQUIRES THAT FOUR OR MORE WORK
VEHICLES ENTER THE THROUGH TRAFFIC LANES IN A ONE-HOUR
PERIOD A FLAGGER SHALL BE PROVIDED AND THE FLAGGER SIGN
SHALL BE ERECTED ACCORDINGLY.

THIS CASE ALSO APPLIES TO WORK PERFORMED IN THE MEDIAN
AREA MORE THAN 2 FT.BUT LESS THAN 15 FT.FROM THE EDGE
OF EITHER PAVEMENT.

ANY UNATTACHED OBSTACLE OR EXCAVATION IN THE WORK AREA
SHALL BE PROTECTED BY CHANNELIZATION DEVICES WITH FLASHING
LIGHTS. (TYPE "A™).

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON A
MULTILANE UNDIVIDED HIGHWAY. UNDER THESE CONDITIONS THE SIGNS
NORMALLY MOUNTED IN THE MEDIAN SHALL BE OMITTED.

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE RE-
STRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT UNLESS
OTHERWISE AUTHORIZED BY THE ENGINEER.

IF THE WORK OPERATION DOES NOT EXCEED 15 MINUTES,
TRAFFIC CONTROL SHALL BE IN CONFORMANCE WITH CASE A6.

CASE EZ2

MULTILANE, DIVIDED,
DAY OR NIGHT OPERATIONS.
AND MOBILE OPERATIONS

WHERE, AT ANY TIME, ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR AC-
TIVITIES WILL ENCROACH IN THE AREA
BETWEEN 2 FT. AND 15 FT.FROM THE
EDGE OF PAVEMENT.




RIGHT SHOULDER

LEFT SHOULDER

LEFT SHOULDER

-p -p
-p L
RIGHT SHOULDER o0 QY VU Y R ¥——"""¢=— ==
END
! T T 1 I { ROAD WORK
1600° 500" 500" 73 L 500"
ONRK PORTABLE CONCRETE

ROAD RIGHT BARRIER, WITH TYPE 'C'
WORK SHOULDER LIGHTS (OPTIONAL)
AHEAD CLOSED

SYMBOLS

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).

I- SIGN ON PORTABLE OR PERMANENT SUPPORT.

O  CONES

TYPICAL APPLICATIONS

LANDSCAPING WORK.
FENCING WORK.
CLEANING CULVERTS.
SHOULDER WORK.

4. THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON A

PROTECTED BY EITHER

(SEE CONTRACT PLANS):

(OPTIONAL) 1. IMPACT ATTENUATOR

2. FLARED AWAY TO CLEAR ZONE
AS NOTED IN TABLE 9.1 OF THE
"ROADSIDE DESIGN GUIDE".

3. FLARED AWAY TO AND PROPERLY
ATTACHED TO APPROPRIATE GUARD-
RAIL AT FLARE RATE AS NOTED IN
TABLE 9.1 OF THE "ROADSIDE DESIGN

GENERAL NOTES

THE "L" DISTANCE EQUALS THE TAPER LENGTH.

GUIDE"
NORMAL POSTED SPEED MIN. TAPER LENGTH (FOR 12' CLOSURE)
M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

2. IF THE WORK OPERATION REQUIRES THAT FOUR OR MORE WORK

VEHICLES ENTER THE THROUGH TRAFFIC LANES IN A ONE-HOUR
PERIOD A FLAGGER SHALL BE PROVIDED AND THE FLAGGER SIGN

SHALL BE ERECTED ACCORDINGLY. C ASE E 3

3. THIS CASE ALSO APPLIES TO WORK PERFORMED IN THE MEDIAN MULTILANE DIVIDED

AREA MORE THAN 2 FT.BUT LESS THAN 15 FT. FROM THE EDGE DAY OR NIGHT OPERATIONS
OF EITHER PAVEMENT. SHOULDER CLOSED

WHERE, AT ANY TIME, ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH IN THE AREA BETWEEN

2 FT. AND 15 FT. FROM THE EDGE QF

MULTILANE UNDIVIDED HIGHWAY. UNDER THESE CONDITIONS THE SIGNS
NORMALLY MOUNTED IN THE MEDIAN SHALL BE OMITTED.

5. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE RE- PAVEMENT.

STRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT UNLESS
OTHERWISE AUTHORIZED BY THE ENGINEER.




4= 4=
MEDIAN
(SEE NOTE 4) m WHITE REFLECTORIZED TEMPORARY
J. ,I' ,I' / PAVEMENT MARKING: SEE NOTE 8
= BEA— -

- 7 I - 1

3 50' 100" CTRS.
J- 100- 50° CTRS. CTRS. (SEE NOTE 10 J

DRUMS OR
2,600 1,100 T 1,000 nLt TYPE IIBARRICADES 500 o
ROAD WORK
PROVIDING NO OTHER CONSTRUCTION
OR MAINTENANCE OPERATION WITHIN
2 MILES.
GENERAL NOTES
1. THE "L" DISTANCE EQUALS THE TAPER LENGTH. 5. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS
SEVEN DAYS.
SYMBOLS NORMAL POSTED SPEED MIN. TAPER LENGTH (FOR 12' CLOSURE)
M.P.H. FEET 6. REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED IF
65 800 CLOSURE TIME IS LESS THAN SEVEN DAYS.
WQORK AREA. 60 725
55 650 7. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS
SIGN WITH 18 IN. BY 18 IN. {(MINIMUM) ORANGE 50 600 BEING PERFORMED OR MAINLINE OPPOSITE DIRECTION IS AFFECTED,
6 FLAGS ATTACHED. (2 FLAGS PER SIGN) AND 45 550 ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE ERECTED AS
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6). 40 OR LESS 350 DIRECTED BY THE ENGINEER.
u TYPE Il BARRICADES. 2. WHEN CONSTRUCTION OPERATIONS CAUSE EQUIPMENT TO ENCROACH 8. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE RE-
ON THE TRAVELED WAY, A FLAGGER WILL BE REQUIRED IN THE WORK STRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT UNLESS
} SIGN ON PORTABLE OR PERMANENT SUPPORT. ZONE WITH A FLAGGER SIGN PLACED S500'IN ADVANCE OF THE OTHERWISE AUTHORIZED BY THE ENGINEER.
FLAGGER.
o] DRUMS 9. CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE ELEC-
3. THE CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED IN THE TRIC ARROW.IT SHALL BE PQSITIONED BEHIND THE CHANNELIZATION
E ELECTRIC ARROW. LANE ADJACENT TO THE MEDIAN ON A DIVIDED HIGHWAY.UNDER THESE DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO THE MOTOR-
CONDITIONS LEFT LANE CLOSED SIGNS SHALL BE SUBSTITUTED FOR IST. MINIMUM SIGHT DISTANCE IS 1,000 FT.

RIGHT LANE CLOSED SIGNS.
10. DEVICES SHALL BE SPACED AT 50' CENTERS WHEN WORK IS PERFORMED
4. THE CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED IN THE IN THIS AREA.
LANE ADJACENT TO THE CENTER LINE ON AN UNDIVIDED HIGHWAY.
UNDER THESE CONDITIONS LEFT LANE CLOSED SIGNS (S) SHALL BE
SUBSTITUTED FOR RIGHT LANE CLOSED SIGNS (S). UNDER THESE
T YPICAL APPLICATIONS CONDITIONS THE SIGNS NORMALLY MOUNTED IN THE MEDIAN SHALL
BE OMITTED. SIGNS SHALL BE ADDED IN THE OPPOSITE DIRECTION IN
CONFORMANCE WITH CASE A4 AND ADDITIONAL CHANNELIZATION DEVICES

PAVEMENT REPARS SHALL BE PLACED ALONG THE CENTER LINE THROUGH THE TAPER AND C ASE E4

SLIDES WORK AREA AS SHOWN IN THE CONTRACT PLANS.
BRIDGE DECK REPARS
MULTILANE, DIVIDED AND UNDIVIDED

OPERATIONS EXCEEDING ONE
DAYLIGHT OPERATION

WHERE AT ANY TIME ANY VEHICLE, EQUIP-
MENT, WORKERS OR THEIR ACTIVITIES WILL
ENCROACH ON ANY PORTION OF THE LANE
IMMEDIATELY ADJACENT TO THE SHOULDER
OR ON THE SHOULDER WITHIN 2 FEET OF
THE EDGE OF PAVEMENT.







PROVIDING NO OTHER CONSTRUCTION
OR MAINTENANCE QOPERATION WITHIN
2 MILES.

YELLOW REFLECTORIZED TEMPORARY

END
PAVEMENT MARKING (SEE NOTE 6).

2uLm

1] =>

7\ =

l

LR AR
]
|
L\
s

50'CTRS.  100' CTRS.

(SEE NOTE 10)
: 2,600 DRUMS OR TYPE Il BARRICADES DRUMS OR TYPE I 500"
AT 50'CTRS. BARRICADES

ROAD
WORK
1MLE

SYMBOLS

WORK AREA.
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
6 FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED).
[| TYPE Il BARRICADES.
}  SIGN ON PORTABLE OR PERMANENT SUPPORT.
o

CHANNELIZATION DEVICE.

ELECTRIC ARROW

TYPICAL APPLICATIONS

PAVEMENT REPAIR
SLIDES
BRIDGE DECK REPAIRS

C

GENERAL NOTES

THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL PQSTED SPEED MINIMUM TAPER LENGTH (FOR 12' CLOSURE)
M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

OVERNIGHT OPERATIONS ILLUSTRATED, AND IF SUCH, USE DRUMS.
FOR DAYLIGHT OPERATIONS ONLY, DELETE TYPE 'B'LIGHTS (MAY
ALSO SUBSTITUTE CONES FOR DRUMS).

WHEN CONSTRUCTION OPERATIONS CAUSE EQUIPMENT TO ENCROACH
ON THE TRAVELED WAY, A FLAGGER WILL BE REQUIRED IN THE WORK
ZONE WITH A FLAGGER SIGN PLACED 500'IN ADVANCE OF THE
FLAGGER.

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED IN THE
TWO LANES ADJACENT TO THE SHOULDER ON A DIVIDED HIGHWAY.
UNDER THESE CONDITIONS ALL SIGNS SHALL BE CHANGED TO REFLECT
THE CLOSURE OF THE RIGHT LANES.

ALL SIGNS EXCEPT THOSE IN ROADWAY SHALL BE POST MOUNTED
IF CLOSURE TIME EXCEEDS SEVEN DAYS.

REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED IF
CLOSURE TIME IS LESS THAN SEVEN DAYS.

WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS

BEING PERFORMED OR MAINLINE OPPOSITE DIRECTION IS AFFECTED,
ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE ERECTED AS
DIRECTED BY THE ENGINEER.

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO THE WORK AREA SIDE OF THE
TRAFFIC CONTROL DEVICES UNLESS OTHERWISE AUTHORIZED BY
THE ENGINEER.

CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE
ELECTRIC ARROW. THEY SHALL BE POSITIONED BEHIND THE CHANNEL-
IZATION DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO
THE MOTORIST. MINIMUM SIGHT DISTANCE IS 1,000 FT.

DEVICES SPACED AT 50' CENTERS SHALL BE USED TO SUPPLEMENT
DEVICES SPACED AT 100' CENTERS WHEN WORK IS PERFORMED IN THIS
AREA.

CASE ES

MULTILANE, ONE WAY TRAFFIC,
OPERATIONS

WHERE AT ANY TIME ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON ANY PORTION OF THE
TWO LANES IMMEDIATELY ADJACENT TO THE
SHOULDER OR MEDIAN.




___________ D -

- e e - i
MEDIAN
(SEE NOTE 4) m
} 3 }

- L NC . - .. " - .

- 00000009P 5P 82223 -

| v T4

O

b n:a NI
1 | I’

2,600

SYMBOLS

D7D \/ORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN).

CONES, DRUMS OR TYPE IIBARRICADES.

SIGN ON PORTABLE OR PERMANENT SUPPORT.

iRy

ELECTRIC ARROW.

TYPICAL APPLICATIONS

PAVEMENT PATCHING
UTILITY OPERATIONS.
PAVEMENT MARKINGS

e y

1,100' 1,000" LT 500° ALL DEVICES'
CONES AT 25 CTRS. PRI
DRUMS OR TYPE Il
BARRICADES AT
50' CTRS.
GENERAL NOTES
1. THE "L" DISTANCE EQUALS THE TAPER LENGTH. 5. WHEN CONSTRUCTION OPERATIONS CAUSE EQUIPMENT TO ENCROACH
UPON THE TRAVELED WAY, A FLAGGER WILL BE REQUIRED IN THE
NORMAL POSTED SPEED MIN. TAPER LENGTH (FOR 12' CLOSURE) WORK ZONE WITH A FLAGGER SIGN PLACED 500'IN ADVANCE OF THE
M.P.H. FEET FLAGGER.
65 800
60 725 6. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS
55 650 BEING PERFORMED OR MANLINE OPPOSITE DIRECTION IS AFFECTED,
50 600 ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE ERECTED AS
45 550 DIRECTED BY THE ENGINEER.
40 OR LESS 350
7. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE RE-
2. DAYLIGHT OPERATIONS ILLUSTRATED AND IF SUCH, USE DRUMS. OR STRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT UNLESS
CONES AS DRECTED BY THE ENGINEER. FOR NIGHT OPERATIONS, USE OTHERWISE AUTHORIZED BY THE ENGINEER.
DRUMS AND FLASHING LIGHTS SHALL BE INSTALLED ABOVE FIRST TWO
SETS OF SIGNS ON EACH APPROACH (TYPE 'BY. 8. CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE ELEC-
TRIC ARROW.IT SHALL BE POSITIONED BEHIND THE CHANNELIZATION
3. THE CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED IN THE DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO THE MOTOR-
LANE ADJACENT TO THE MEDIAN ON A DIVIDED HIGHWAY.UNDER THESE IST. MINIMUM SIGHT DISTANCE IS 1,000 FT.
CONDITIONS LEFT LANE CLOSED SIGNS SHALL BE SUBSTITUTED FOR
RIGHT LANE CLOSED SIGNS. 9. DEVICES SHALL BE SPACED AT 50' CENTERS WHEN WORK IS PERFORMED
IN THIS AREA.

4. THE CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED IN THE
LANE ADJACENT TO THE CENTER LINE ON AN UNDIVIDED HIGHWAY.
UNDER THESE CONDITIONS LEFT LANE CLOSED SIGNS (S) SHALL BE
SUBSTITUTED FOR RIGHT LANE CLOSED SIGNS (S). UNDER THESE
CONDITIONS THE SIGNS NORMALLY MOUNTED IN THE MEDIAN SHALL CASE E6
BE OMITTED. SIGNS SHALL BE ADDED IN THE OPPOSITE DIRECTION IN

CONFORMANCE WITH CASE A4 AND ADDITIONAL CHANNELIZATION DEVICES MULTILANE, DIVIDED AND
SHALL BE PLACED ALONG THE CENTER LINE THROUGH THE TAPER AND UNDIVIDED DAY OPERATIONS
WORK AREA. ONLY

WHERE, AT ANY TIME, ANY VEHICLE, EQUIP-
MENT, WORKERS OR THEIR ACTIVITIES WILL
ENCROACH ON ANY PORTION OF THE LANE
IMMEDIATELY ADJACENT TO THE SHOULDER
OR ON THE SHOULDER WITHIN 2 FEET OF
THE EDGE OF PAVEMENT.




I

ttt

SYMBOLS

TYPICAL APPLICATIONS

TRUCK MOUNTED ATTENUATOR

(OPTIONAL)

TRUCK MOUNTED ATTENUATOR

GENERAL NOTES

VEHICLES USED FOR THESE OPERATIONS SHOULD BE MADE HIGHLY
VISIBLE WITH APPROPRIATE EQUIPMENT, SUCH AS: FLASHING LIGHTS,
ROTATING BEACONS, FLAGS, SIGNS OR ARROW PANELS.

PROTECTION VEHICLE *2 SHOULD BE EQUIPPED WITH AN ARROW PANEL
AND TRUCK-MOUNTED ATTENUATOR.

PROTECTION VEHICLE *=1SHOULD BE EQUIPPED WITH AN ARROW PANEL.
AN APPROPRIATE LANE CLOSURE SIGN SHOULD BE PLACED ON
PROTECTION VEHICLE *1SO AS NOT TO OBSCURE THE ARROW PANEL.

PROTECTION VEHICLE *1SHOULD TRAVEL AT A VARYING DISTANCE FROM
THE WORK OPERATION SO AS TO PROVIDE ADEQUATE SIGHT DISTANCE
FOR TRAFFIC APPROACHING FROM THE REAR.

WHERE ADEQUATE SHOULDER WIDTH IS NOT AVAILABLE, PROTECTION
VEHICLE *1SHOULD BE ELIMINATED.

ON HIGH-SPEED ROADWAYS, A THIRD PROTECTION VEHICLE SHOULD BE
USED -- VEHICLE =*10ON THE SHOULDER (IF POSSIBLE), VEHICLE =2
STRADDLING THE EDGE LINE, AND VEHICLE *3 IN THE CLOSED LANE.
ARROW PANELS SHALL BE AS A MINIMUM TYPE B, 60"X30".

WORK SHOULD NORMALLY BE ACCOMPLISHED DURING OFF-PEAK HOURS

VARIABLE MESSAGE SIGN
(DOPTIONAL)

CASE E7

MOBILE OPERATIONS ON
MULTILANE ROAD




1000* 1000°

. 73 L . V2 L ) 500"

XX

MPH
b N | b
]

PORTABLE CONCRETE BARRIER (OPTIONAL)

PROTECTED BY EITHER (SEE CONTRACT PLANS):

1. IMPACT ATTENUATOR

2. FLARED AWAY TO CLEAR ZONE AS NOTED
IN TABLE 9.1 OF THE "ROADSIDE DESIGN GUIDE".

3. FLARED AWAY TGO AND PROPERLY ATTACHED
TO APPROPRIATE GUARDRAIL AT FLARE RATE
AS NOTED IN TABLE 9.10F THE "ROADSIDE
DESIGN GUIDE™.

o

o

S

I
o
I

ROAD
WORK
AHEAD

f f

(OPTIONAL)

ROAD

WORK
1500 FT.

SYMBOLS

WORK AREA.

&

o =— ([

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN)} AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).
TYPE IIIBARRICADES.

SIGN ON PORTABLE OR PERMANENT SUPPORT.
DRUM.

POSITIVE SEPARATION (E.G. TEMPORARY CONCRETE
BARRIER, SEE CONTRACT PLANS.

XX
MPH

ROAD WORK
2 L

WHITE REFLECTORIZED
TEMPORARY PAVEMENT
MARKINGS

GENERAL NOTES

THE “L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED TAPER LENGTH (FOR 12' CLOSURE)

M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON
A MULTILANE UNDIVIDED HIGHWAY.UNDER THESE CONDITIONS THE
SIGNS NORMALLY MOUNTED IN THE MEDIAN SHALL BE OMITTED.

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS
BEING PERFORMED OR MAINLINE OPPOSITE DIRECTION IS AFFECTED,
ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE ERECTED AS
DIRECTED BY THE ENGINEER.

YELLOW REFLECTORIZED
TEMPORARY PAVEMENT
MARKINGS

CASE ES8

LANE SHIFT ON FREEWAY/EXPRESSWAY

MULTILANE ONE WAY TRAFFIC OPERATIONS
EXCEEDING ONE DAYLIGHT OPERATION

WHERE AT ANY TIME ANY VEHICLE, EQUIPMENT,
WORKERS OR THEIR ACTIVITIES WILL ENCROACH
ON ANY PORTION OF THE LANE IMMEDIATELY
ADJACENT TO THE SHOULDER OR MEDIAN.




DRUMS OR TYPE Il BARRICADES

W1-4R OR AT 50' CENTERS
W1-3R
SEE NOTE 6 m
PORTABLE CONCRETE
BARRIER (OPTIONAL) DRUMS AT YELLOW
SEE ADDITIONAL 50' CTRS REFLECTORIZED
ENo - PAVEMENT MARKING
NOTES BELOW: ROAD WORK
500" L

YELLOW REFLECTORIZED 200 h 1000 | 1,100' | 2,600' |
PAVEMENT MARKING | | | |
POSITIVE —

WHITE REFLECTORIZED TEMPORARY BARRIER
PAVEMENT MARKING \ '|\

e R D 2
wom b b AN B 4

[P = N
----- ————_ /5 . R

|. |. VARIABLE
—(SEE CONTRACT PORTABLE CONCRETE BARRIER (OPTIONAL)
| | *_ PLANS) ROAD WORK PROTECTED BY EITHER (SEE CONTRACT PLANS)
¢ ¢ — 100° 1. IMPACT ATTENUATOR
1,100 500" 1000 L V2 L MN. 2. FLARED AWAY TO CLEAR ZONE AS NOTED
IN TABLE 9.1 OF THE "ROADSIDE DESIGN
500" GUIDE™.
3. FLARED AWAY TO AND PROPERLY ATTACHED
TO APPROPRIATE GUARDRAIL AT FLARE RATE
AS NOTED IN TABLE 9.10F THE "ROADSIDE

DESIGN GUIDE".
WHITE REFLECTORIZED
PAVEMENT MARKING

DRUMS OR TYPE Il BARRICADES
AT 50' CENTERS

(SEE NOTE 6)

GENERAL NOTES

1. TEMPORAY PAVEMENT MARKINGS (PAINT OR TAPE) SHALL BE USED 4. CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE
WHEN THE CLOSURE TIME EXCEEDS SEVEN DAYS. TEMPORARY ELECTRIC ARROW.IT SHALL BE POSITIONED BEHIND THE CHANNELI-
SYMBOLS PAVEMENT MARKINGS SHALL BE USED FOR MAKING A NEW CENTER ZATION DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT
LINE AND EDGE LINE ON THE EXISTING PAVEMENT. ALL EXISTING TO THE MOTORIST.
B vor< wen MARKINGS WHICH CONFLICT WITH THE REVISED TRAFFIC PATTERN
- WILL BE ERADICATED. 5. WHEN CROSSOVER SPEED IS GREATER THAN 30 M.P.H., REVERSE CASE E9
SON WITH 18 IN.BY 18 IN. CMINNUM) CURVE (W1-4) SIGN SHALL BE USED. WHEN SPEED IS 30 M.P.H. OR
6 ORANGE FLAGS ATTACHED. (2 FLAGS 2. ?:;l;kﬂc"i:osl\ls(?{?N(}PEARVE(;\,:?E(;‘STSE'\‘SAR&I/'\S?S Ai:g%lh BAET RTEA";’VED WHEN LESS, REVERSE TURN (W1-3) SIGN SHALL BE USED. MULTILANE, TWO-WAY
PER SIGN) AND TYPE 'B'LIGHT (AS COMPLETION OF THE PROJECT 6. TWO-WAY TRAFFIC SHALL BE SEPARATED BY A POSITIVE BARRER, TRAFFIC, DIVIDED
REQUIRED. SEE NOTE 6). . (FOR TYPE - SEE CONTRACT PLANS) DAY OR NIGHT OPERATIONS.
[l TYPE 1l BARRICADES. 3. THE "L" DISTANCE EQUALS THE TAPER LENGTH. 7. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITES ARE RE- WHERE AT ANY TIME ANY
, STRICTED AT ALL TIMES TO ONE SIDE OF THE MEDIAN. VEHICLE EQUIPMENT, WORKERS
SIGN ON PORTABLE OR PERMANENT NORMAL ';OSLED SPEED AP E'zE'EiNGTH (FOR 12" CLOSURE OR THER ACTIVITIES REQUIRE
P suerorT. i 500 THE CLOSURE OF TWO ADJA-
o e CENT LANES AND A TEMPOR-
O DRUM oo e ARY CROSSOVER IS PROVIDED
o eo0 BY MAKING USE OF ONE LANE
|E| ELECTRIC ARROW. e Son OF PAVEMENT NORMALLY USED
40 OR LESS 30 BY THE OPPOSING FLOW OF

TRAFFIC.




(OPTIONAL)

48" X 30"
5300" ROAD
CLOSED
2600" L 1700 =.|__ 500" _,_ 500
3
o
=p %04 o
_f—— = Q-eo—e-e—e—eo—e-e—e—e-e—o—e—e—e-e—b-o— ---------------------- -
mp %o o
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DETOUR
Y2 MILE

SYMBOLS

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED).

SIGN ON PORTABLE OR PERMANENT SUPPORT.
ELECTRIC ARROW.

TYPE Il BARRICADES.

$
;

=
I

CHANNELIZATION DEVICE.

TYPICAL APPLICATIONS

HAZARDOUS MATERIAL SPILLS
STRUCTURES COLLAPSE
OTHER MAJOR INCIDENTS

"L 2"

T

ERECT APPROPRIATE DETOUR SIGNING

CHANNELIZATION DEVICES AT 50'CENTERS

GENERAL NOTES

1. THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED TAPER LENGTH

M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

2. THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED
ON MULTULANE UNDIVIDED HIGHWAYS. UNDER THESE CONDITIONS
THE SIGNS AND WARNING LIGHTS NORMALLY MOUNTED IN THE
MEDIAN SHALL BE OMITTED.

3. ALL SIGNS EXCEPT FOR THOSE IN ROADWAY SHALL BE POST
MOUNTED IF THE CLOSURE TIME EXCEEDS SEVEN DAYS.

4. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH
WORK IS BEING PERFORMED ADDITIONAL TRAFFIC CONTROL
DEVICES SHALL BE ERECTED AS DIRECTED BY THE ENGINEER.

5. WHEN THE ELECTRIC ARROW IS USED CARE MUST BE TAKEN
TO INSURE CONTINUOUS OPERATION. IT SHALL BE POSITIONED
BEHIND THE CHANNELIZATION DEVICES AND SHALL NOT BE AN
UNPROTECTED OBJECT TO THE MOTORIST. MINIMUM SIGHT
DISTANCE IS 1000 FT.

THROUGH REMAINDER OF DETOUR.

CASE E10

MULTILANE, ONE WAY TRAFFIC,
EXPRESSWAY CLOSURE.

FOR EMERGENCY USE ONLY




POLE OR CROSSING POINT

| 1,700"

BE
PREPARED
TO STOP,

| 2,600'

FLAGGER =~ ——==m

—a
—a

_._
——
Fa
/g/
——
——
——

———  MOVING FLAGGER = ———===m

b k b ¢

2,600' I

BE
PREPARED
TO STOP,

SYMBOLS

} SIGN ON PORTABLE OR PERMANENT SUPPORT.

1 FLAGGER WITH PADDLE

| | | N
1,100" ! 500" | 500' I 500’
BE
PREPARED
TO STOP
GENERAL NOT
1. THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED 4.
ON MULTILANE UNDIVIDED HIGHWAYS. UNDER THESE CONDITIONS
THE SIGNS AND WARNING LIGHTS NORMALLY MOUNTED IN THE
MEDIAN SHALL BE OMITTED.
2. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH 5.

WORK IS BEING PERFORMED ADDITIONAL TRAFFIC CONTROL
DEVICES SHALL BE ERECTED AS DIRECTED BY THE ENGINEER.

3. THE SITE SHALL BE COMPLETELY PREPARED (SIGNS, DEVICES,
WORK EQUIPMENT, ETC.) THEN TRAFFIC STOPPED FOR
MAXIMUM OF 15 MINUTES: THEN PERIODICALLY PLATOONS OF
VEHICLES SHALL BE ALLOWED TO PROCEED FOLLOWED BY
OTHER STOPPAGES.

POLE OR CROSSING POINT

ES

THIS OPERATION SHALL ONLY OCCUR ON A SUNDAY MORN-
ING PRIOR TO 11:00 AM (OTHER TIMES MUST BE APPROVED
BY THE DISTRICT ENGINEER OR TRAFFIC ENGINEERING
DIVISION).

MOVING FLAGGER SPECIAL PROVISION

ALL FLAGGERS SHALL BE FURNISHED BY THE CONTRACTOR
AND ALL FLAGGING SHALL BE HIS RESPONSIBILITY. WHERE
MOVING FLAGGER IS NOTED OR CALLED FOR, TWO FLAGGERS
SHALL BE PROVIDED AT EACH END OF THE AREAS WHERE
TRAFFIC IS BEING STOPPED. ONE FLAGGER IS TO BE POSI-
TIONED IN ACCORDANCE WITH THE MANUAL, WHILE THE OTHER

FLAGGER IS TO CONTINUALLY MOVE WITH STOPPING TRAFFIC.

TWO-WAY RADIOS SHALL BE PROVIDED TO THE FLAGGERS
WHEN THEY ARE OUT OF SIGHT OF EACH OTHER.

CASE ET

SHORT TERM UTILITY CROSSINGS
OF MULTILANE EXPRESSWAYS




END
ROAD WORK

DRUMS OR TYPE Il

TUBULAR MARKERS,

BARRICADES AT Yo Lt OR DRUMS AT Y2 "L"
500" 50 FT.CENTERS _  CONES OR 25'CENTERS ~ CONES OR e . 1,000 , 500" 1,100" , 2.600'
TEMPORARY | DRUMS AT DRUMS AT| | | | 7—|

WHITE REFLECTORIZED TEMPORARY PAVEMENT 25 FT. 25 FT.
PAVEMENT MARKING '| MARKINGS CENTERS CENTERS '| '| '| '|

1,100

L 1 L 1 2 "L

1,000 i

OR DRuMs 200

CENTERS QR0 WORK

DRUMS GOR TYPE Il BARRICADES AT 50' CENTERS

GENERAL NOTES

1. TEMPORARY PAVEMENT MARKINGS (TAPE OR PANT) SHALL BE USED
WHEN THE CLOSURE TIME EXCEEDS SEVEN DAYS. TEMPORARY PAVE-
MENT MARKINGS SHALL BE USED FOR MARKING A NEW CENTER LINE
AND EDGE LINE ON THE EXISTING PAVEMENT. ALL EXISTING MARKINGS
WHICH CONFLICT WITH THE REVISED TRAFFIC PATTERN SHALL BE
ERADICATED.

2. ALL CROSSOVER PAVEMENT MARKINGS SHALL BE REMOVED WHEN
TRAFFIC NO LONGER CROSSES OVER AND/OR AT THE COMPLETION
OF THE PROJECT.

3. CONES MAY BE SUBSTITUTED FOR CHANNELIZING DEVICES FOR
DAYTIME ONLY OPERATIONS.

4. THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED TAPER LENGTH (FOR 12' CLOSURE)

5. CARE MUST BE TAKEN TO ENSURE 24 HOUR OPERATION OF THE
ELECTRIC ARROW.IT SHALL BE POSITIONED BEHIND THE CHANNEL -
IZATION DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT
TO THE MOTORIST.

6. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME
EXCEEDS SEVEN DAYS.

7. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK
IS BEING PERFORMED ADDITIONAL TRAFFIC CONTROL DEVICES SHALL
BE ERECTED AS DIRECTED BY THE ENGINEER.

8. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

9. PORTABLE CONCRETE BARRIER MAY BE USED (SEE CONTRACT PLANS)

M.P.H FEET
65 800
60 725
55 650
50 600
45 550
SYMBOLS 40 OR LESS 350
WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).
TYPE Il BARRICADES.

SIGN ON PORTABLE OR PERMANENT SUPPORT.
DRUM.

ELECTRIC ARROW

AND IF SO IT WOULD BE PROTECTED BY IMPACT ATTENUATORS AND
CONFIGURED AS FOLLOWS:

ATTEN.

TCB

CASE E12

MULTILANE, TWO-WAY TRAFFIC, UNDIVIDED,
DAY OR NIGHT QPERATIONS.

WHERE, AT ANY TIME ANY VEHICLE, EQUIPMENT,
WORKERS OR THEIR ACTIVITIES REQUIRE THE
CLOSURE OF TWO ADJACENT LANES AND A
TEMPORARY RUNAROUND IS PROVIDED BY
MAKING USE OF ONE LANE OF PAVEMENT
NORMALLY USED BY THE OPPOSING FLOW

OF TRAFFIC.




&

I
b

o
(=)

YELLOW REFLECTORIZED
TEMPORARY PAVEMENT
MARKING

| 1,500' 1,100 . 2,600° .
ROAD WORSKOO. | 7—|
I _ 2
g b g b b
| | | |
T 2,600' ' 1,100° ™ g00r | 1000' L 1 500'

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).

TYPE IIIBARRICADES.

SIGN ON PORTABLE OR PERMANENT SUPPORT.

DRUM

ELECTRIC ARROW.

GENERAL NOTES

1. THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED

M.P H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

2. ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE WORK
AREA OVERNIGHT SHALL BE PROTECTED BY TYPE I OR TYPE Il

BARRICADES WITH FLASHING LIGHTS (TYPE 'A").

3. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS
BEING PERFORMED ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE

ERECTED AS DIRECTED BY THE ENGINEER.

4. CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE ELEC-
TRIC ARROW.IT SHALL BE POSITIONED BEHIND THE CHANNELIZATION
DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO THE MOTOR-

IST. MINIMUM SIGHT DISTANCE IS 1,000 FT.

5. REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED IF

CLOSURE TIME IS LESS THAN SEVEN DAYS.

6. WORK VEHICLE, IF USED, SHALL HAVE DUAL FLASHERS AND FLASHING

AMBER DOME LIGHT OPERATING.

END
DRUMS AT 50' CENTERS

TAPER LENGTH (FOR 12' CLOSURE)

CASE E13

FIVE LANE, DOUBLE LEFT TURN LANE,
UNDIVIDED DAY OR NIGHT OPERATION

SECOND LANE CLOSED
(OUTSIDE LANE SIMILAR)




YELLOW REFLECTORIZED
TEMPORAY PAVEMENT
MARKING

TN . L , 1,000° , , 1,100' , 2,600 .
oy | —
500"
= ‘ { \ \
_ _ S+ _ _ _ _ _ _ _ - ) A
= |
B 2,600' T 1,100' 1,000° 500"
DRUMS AT 50' CENTERS
GENERAL NOTES
1. THE "L" DISTANCE EQUALS THE TAPER LENGTH.
NORMAL POSTED SPEED TAPER LENGTH (FOR 12 CLOSURE)
M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350
SYMBOLS 2. ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE WORK

AREA OVERNIGHT SHALL BE PROTECTED BY TYPE | OR TYPE I
WORK AREA. BARRICADES WITH FLASHING LIGHTS (TYPE 'A").
3. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS
BEING PERFORMED ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE

FLAGS ATTACHED. (2 FLAGS PER SIGN) AND ERECTED AS DIRECTED BY THE ENGINEER.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
: TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).

4. CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE ELEC-
TRIC ARROW.IT SHALL BE POSITIONED BEHIND THE CHANNELIZATION CASE E 14
DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO THE MOTOR-

IST. MINIMUM  SIGHT DISTANCE IS 1,000 FT.

[l TYPE Il BARRICADES.

I. SIGN ON PORTABLE OR PERMANENT SUPPORT.
FIVE LANE, DOUBLE LEFT TURN LANE,

RUM INDIVI AY OR NIGHT OPERATION
ORU 5. REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED IF UNDIVIDED D o GHT OPE o

o
E ELECTRIC ARROW. CLOSURE TIME IS LESS THAN SEVEN DAYS. MIDDLE LANE CLOSED
6. WORK VEHICLE, IF USED, SHALL HAVE DUAL FLASHERS AND FLASHING
AMBER DOME LIGHT OPERATING.




1,000 | 2,600

END
ROAD WORK

Yzrrr.llos7:s>

— o R e, 27— _

AT DAY a0/ RAY O
|' |' \YELLOW REFLECTORIZEi‘/ |'
| | TEMPORARY PAVEMENT
I I

| MARKING —‘—’—I

500°

END
ROAD WORK

2,600

1,100*

DRUMS AT 50' CENTERS

GENERAL NOTES

1. THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED TAPER LENGTH (FOR 12' CLOSURE)
M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

2. ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE WORK
SYMBOLS AREA OVERNIGHT SHALL BE PROTECTED BY TYPE | OR TYPE Il
BARRICADES WITH FLASHING LIGHTS (TYPE 'A").

WORK AREA. 3. WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS
BEING PERFORMED ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE ERECTED AS DIRECTED BY THE ENGINEER.
6 FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE "8'LIGHT (AS REQUIRED. SEE NOTE 6. 4. CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE ELEC-
- (5 Jron T AL 5 OSTIND S T ey
: VIi AN HALL N AN UNI J HE M - CASE E15

IST. MINIMUM SIGHT DISTANCE IS 1,000 FT.
} SIGN ON PORTABLE OR PERMANENT SUPPORT.

MULTILANE, FIVE LANE
UNDIVIDED DAY OR
NIGHT OPERATION

DRUM 5. REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED IF
v CLOSURE TIME IS LESS THAN SEVEN DAYS.

o
E ELECTRIC ARROW. 6. WORK VEHICLE, IF USED, SHALL HAVE DUAL FLASHERS AND FLASHING

AMBER DOME LIGHT OPERATING. MIDDLE LANE AND ONE

INSIDE LANE CLOSED




ROAD WORK
500

YELLOW REFLECTORIZED

TEMPORARY PAVEMENT
/— MARKING 7

YELLOW REFLECTORIZED
TEMPORARY PAVEMENT
MARKING.

500°

1,000

27/

\L YELLOW REFLECTORIZEDJ

TEMPORARY PAVEMENT
MARKING

4 e

1,100° 500' 1,000" " 500

500

f
—

500'

END
ROAD WORK

DRUMS AT 50' CENTERS

SYMBOLS

WORK AREA.

&

[l TYPE Il BARRICADES.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).

I. SIGN ON PORTABLE OR PERMANENT SUPPORT.

DRUM

[o]
E ELECTRIC ARROW.

1

3.

4.

5.

GENERAL NOTES

THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED TAPER LENGTH (FOR 12' CLOSURE)

M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE WORK
AREA OVERNIGHT SHALL BE PROTECTED BY TYPE | OR TYPE I
BARRICADES WITH FLASHING LIGHTS (TYPE 'A").

WHEN A SIDE ROAD INTERSECTS THE HIGHWAY ON WHICH WORK IS
BEING PERFORMED ADDITIONAL TRAFFIC CONTROL DEVICES SHALL BE
ERECTED AS DIRECTED BY THE ENGINEER.

CARE MUST BE TAKEN TO INSURE 24 HOUR OPERATION OF THE ELEC-
TRIC ARROW.IT SHALL BE POSITIONED BEHIND THE CHANNELIZATION
DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO THE MQOTOR-
IST. MINIMUM SIGHT DISTANCE IS 1,000 FT.

REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED IF
CLOSURE TIME IS LESS THAN SEVEN DAYS.

WORK VEHICLE, IF USED, SHALL HAVE DUAL FLASHERS AND FLASHING
AMBER DOME LIGHT OPERATING.

CASE E16

FIVE LANE, DOUBLE LEFT TURN LANE
UNDIVIDED DAY OR NIGHT OPERATION

MIDDLE LANE AND BOTH INSIDE
LANES CLOSED




i I
ROAD on ROAD ROAD
WORK = 3 WORK WORK
500 FT. 8 o 500 FT. 1000 FT.
gle
- 500 _ | 500 _500'__ 800'TQ | N T . 500' | 500 _500'__, 800'TQ |
\ 000" wos /. 000"
=3 O]
=3 O]
1] bt
- & =
o
% =
1 "2 1
500 N 1 1 o] 4= 500 N 1 q
o
o]
o ALL
OPTIONAL
/2
N T | T — b b ——
P 3 P 3
8 &m 8 &m
5 - ROAD £ E] 5 o ROAD s E]
WORK WORK
3 . 5 so0 F1. /0 | R 3 . 5 so0 F1. /0 | R
o o
£ ok : ks
800' TO C sl C ale
. . . . S . ) S s
000' | 500 | so0 | soo 32 ORA 800070 | 500 500- 00 e KA
! ! ! ! _e | ROAD I 71000 T _e | ROAD
WORK WORK
AHE AD AHEAD
ROAD ROAD
WORK WORK
1000 FT. 500 FT.
ROAD
WORK
500 FT.

/2]
$
I
b
o
—®

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).

TYPE IIBARRICADES.

SIGN ON PORTABLE OR PERMANENT SUPPORT.

DRUM

FLAGGER AND ADVANCE FLAGGER SIGNS AS
REQUIRED

GENERAL NOTES

1. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME
EXCEEDS SEVEN DAYS.

ANY UNATTENDED OBSTACLE OR EXCAVATION IN THE WORK
AREA OVERNIGHT SHALL BE PROTECTED BY TYPE IOR TYPE Il
BARRICADES WITH FLASHING LIGHTS (TYPE ‘A").

WORK VEHICLE, IF USED, SHALL HAVE DUAL FLASHERS AND FLASHING
AMBER DOME LIGHT OPERATING.

TYPICAL APPLICATIONS

EXPRESSWAY - SIDEROAD CONSTRUCTION
EXPRESSWAY - LEFT TURN LANE CONSTRUCTION
EXPRESSWAY - SIDEROAD AND TURN LANE CONSTRUCTION

CASE E17

MULTILANE DIVIDED
DAY OR NIGHT OPERATIONS

FOR TURNING LANE AND OR
SIDE ROAD OPERATIONS




MEDIAN

). (SEE NOTE 1%

WHITE REFLECTORIZED

TEMPORAY PAVEMENT
/ MARKING

100" MIN.

2,600"

(OPTIONAL)

SYMBOLS
WORK AREA.

FLAGS ATTACHED. (2 FLAGS PER SIGN) AND

6 SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
TYPE 'B'LIGHT (AS REQUIRED).

} SIGN ON PORTABLE OR PERMANENT SUPPORT.

o] CHANNELIZATION DEVICE

TYPICAL APPLICATIONS

PAVEMENT REPAIR
BRIDGE DECK REPAIR

500°

BEGINNING OF DECELERATION LANE TAPER

DRUMS OR TYPE Il BARRICADES AT 50' CENTERS

GENERAL NOTES

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON
A MULTILANE UNDIVIDED HIGHWAY. UNDER THESE CONDITIONS THE
SIGNS NORMALLY MOUNTED IN THE MEDIAN SHALL BE OMITTED.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME
EXCEEDS SEVEN DAYS.

REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED
IF CLOSURE TIME IS LESS THAN SEVEN DAYS.

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

END
ROAD WORK

CASE F1

MULTILANE, DIVIDED OPERATION
EXCEEDING ONE DAYLIGHT OPERATION

WHERE AT ANY TIME ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR
ACTIVITIES WILL ENCROACH ON

ANY PORTION OF THE DECELERATION
LANE OR ON THE SHOULDER WITHIN
2 FEET OF THE EDGE OF MAINLINE.




WHITE REFLECTORIZED
PAVEMENT MARKINGS

2600' ! 1600

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).
TYPE Il BARRICADES.

SIGN ON PORTABLE OR PERMANENT SUPPORT.

DRUM

500°

RAMP
NARROWS

.00S

ROAD
WORK X&Ofé\Ng‘VOa
500 FT.

GENERAL NOTES

1. CONES MAY BE SUBSTITUTED FOR CHANNELIZING DEVICES DURING
DAY OPERATIONS.

2. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS
SEVEN DAYS.

3. REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED
IF CLOSURE TIME IS LESS THAN SEVEN DAYS.

MYOM QvOy
QN3

\—IO' MIN.
\— DRUMS AT 25' CENTERS

CASE F2

WHERE AT ANY TIME ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON ANY PORTION OF THE
RAMP OR ON THE RAMP SHOULDER WITHIN
2 FEET OF THE EDGE OF THE RAMP.




MEDIAN
(SEE NOTE 3

WHITE REFLECTORIZED PAVEMENT MARKING 500°

1000 MIN. 100" MIN. L - "l

GENERAL NOTES

1. THE "L" DISTANCE EQUALS THE TAPER LENGTH.

SYMBOLS NORMAL POSTED SPEED TAPER LENGTH (FOR 12 CLOSURE)
M.P.H. FEET
65 800
WORK AREA. 60 725
55 650
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE 50 600
8 FLAGS ATTACHED. (2 FLAGS PER SIGN) AND 45 550
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6). 40 OR LESS 350

[I TYPE Il BARRICADES. 2. CONES MAY BE SUBSTITUTED FOR CHANNELIZING DEVICES DURING

DAY OPERATIONS.
}  SIGN ON PORTABLE OR PERMANENT SUPPORT.
3. THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON
O DRUM A MULTILANE UNDIVIDED HIGHWAY.UNDER THESE CONDITIONS THE
SIGNS NORMALLY MQUNTED IN THE MEDIAN SHALL BE OMITTED.
ELECTRIC ARROW

4. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS
SEVEN DAYS.

5. REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED
IF CLOSURE TIME IS LESS THAN SEVEN DAYS.

6. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

7. WHEN ELECTRIC ARROW IS USED CARE MUST BE TAKEN TO INSURE

24 HOUR OPERATION. IT SHALL BE POSITIONED BEHIND THE CHANNEL-
IZATION DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO

TYPICAL APPLIC AT IONS THE MOTORIST. MINIMUM SIGHT DISTANCE SHALL BE 1000 FT.

PAVEMENT REPAIR

1,000° DRUMS AT 50' CENTERS /L MIN.
|
"'DRUMS AT 25'CENTERS
EXIT
RAMP
o] A
ROAD WORK
WHITE ON
GREEN SIGN

CASE F3

MULTILANE, DIVIDED OPERATION
EXCEEDING ONE DAYLIGHT OPERATION

WHERE AT ANY TIME ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON ANY PORTION OF THE
LANE IMMEDIATELY ADJACENT TO THE
DECELERATION LANE.




ROAD
YIELD WORK
AHEAD AHEAD

250" CHANNELIZING DEVICES
25" CENTERS
F DRUMS OR FLEXIBLE MARKERS
OR SEE CONTRACT PLANS

FOR PAVEMENT
MARKINGS IF ANY,
SEE CONTRACT PLANS o

NOIS N33¥9
NO 3LlIHM

N3d0

dAVY
11X3

— APPROX. 500" WHITE REFLECTORIZED POSITIVE SEPARATION

__=m TN N~ PAVEMENT MARKING  _ __ . . . __ . _ £.G. TEMPORARY
CONCRETE BARRIER.
(SEE CONTRACT PLANS)

AAMHIITnaS.

DRUMS AT 25' CENTERS

DRUMS AT
25' CENTERS F

TEMPORARY YELLOW
EDGE LINE

500° !

TEMPORARY WHITE
EDGE LINE

MHOM QvVOY
ON3

GENERAL NOTES

SYMBOLS 1. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT

WORK AREA. UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND

TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6). CASE F4

TYPE IIIBARRICADES.
MEDIAN CROSSOVER FOR EXIT RAMP

SIGN ON PORTABLE OR PERMANENT SUPPORT. MULTILANE, DIVIDED HIGHWAY TRAFFIC
ON ONE SIDE (TWO-LANE, TWO-WAY)

DRUM




CLEARANCE
DETAIL

MEDIAN WHITE REFLECTORIZED PAVEMENT MARKING
(SEE NOTE 3) 100" fee=————— DRUMS AT 50' CENTERS jr)-
). [ | —r—l
/ / W WSEE e
1

2,600' 1,100" ' r 000 j/| 500
END
1. THE "L" DISTANCE EQUALS THE TAPER LENGTH.
WORK AREA.
NORMAL POSTED SPEED TAPER LENGTH (FOR 12' CLOSURE)
SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE M.P.H. FEET
@ FLAGS ATTACHED. (2 FLAGS PER SIGN) AND gg ggg
TYPE 'B'LIGHT AS REQUIRED.
55 650
P SIGN ON PORTABLE OR PERMANENT SUPPORT. ig ggg
O  DRUM 40 OR LESS 350
2. CONES MAY BE SUBSTITUTED FOR CHANNELIZING DEVICES DURING
ELECTRIC ARROW DAY OPERATIONS.

3. THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON
A MULTILANE UNDIVIDED HIGHWAY. UNDER THESE CONDITIONS THE
SIGNS NORMALLY MOUNTED IN THE MEDIAN SHALL BE OMITTED.

4. ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS

SEVEN DAYS.

5. REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED
IF CLOSURE TIME IS LESS THAN SEVEN DAYS. CASE F5

6. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE MULTILANE, DIVIDED OPERATION
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT EXCEEDING ONE DAYLIGHT OPERATION

UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.
WHERE AT ANY TIME ANY VEHICLE,
TYP|CAL APPL|CAT|ONS 7. WHEN ELECTRIC ARROW IS USED CARE MUST BE TAKEN TO INSURE EQUIPMENT, WORKERS OR THEIR ACTIVITIES
24 HOUR OPERATION. IT SHALL BE POSITIONED BEHIND THE CHANNEL- WILL ENCROACH ON ANY PORTION OF THE
IZATION DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO LANE IMMEDIATELY ADJACENT TO THE
PAVEMENT REPAR THE MOTORIST. MINIMUM SIGHT DISTANCE SHALL BE 1000 FT. ACCELERATION LANE.




WHITE REFLECTORIZED PAVEMENT MARKING —

- -
= =
MEDIAN DRUMS AT 50' CENTERS 500"
(SEE NOTE 3) =]

SYMBOLS

WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT AS REQUIRED.

SIGN ON PORTABLE OR PERMANENT SUPPORT.
DRUM

ELECTRIC ARROW

— ii o - <<:j§

TYPE Il BARRICADE

TYPICAL APPLICATIONS

PAVEMENT REPAIR

GENERAL NOTES

THE “L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED TAPER LENGTH (FOR 12' CLOSURE)

M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

CONES MAY BE SUBSTITUTED FOR CHANNELIZING DEVICES DURING
DAY OPERATIONS.

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON
A MULTILANE UNDIVIDED HIGHWAY. UNDER THESE CONDITIONS THE
SIGNS NORMALLY MOUNTED IN THE MEDIAN SHALL BE OMITTED.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS
SEVEN DAYS.

REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED
IF CLOSURE TIME IS LESS THAN SEVEN DAYS.

CONES OR DRUMS SHALL BE SPACED AT 10 FOOT CENTERS ALONG
THE LAST 100 FT. OF MAINLINE AND ON RAMP.

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

WHEN ELECTRIC ARROW IS USED CARE MUST BE TAKEN TO INSURE
24 HOUR OPERATION. IT SHALL BE POSITIONED BEHIND THE CHANNEL-
IZATION DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO

THE MOTORIST. MINIMUM SIGHT DISTANCE SHALL BE 1000 FT.

L

24" STOP BAR

CASE F6

MULTILANE, DIVIDED OPERATION
EXCEEDING ONE DAYLIGHT OPERATION

WHERE AT ANY TIME ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON ANY PORTION OF THE
LANE IMMEDIATELY ADJACENT TO THE
ACCELERATION LANE OR ON THE
ACCELERATION LANE WITHIN 2 FT. OF THE
EDGE OF PAVEMENT.




2600 1 100

WHITE REFLECTORIZED
PAVEMENT MARKING

SYMBOLS
WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).

SIGN ON PORTABLE OR PERMANENT SUPPORT.

DRUM

ELECTRIC ARROW

I] TYPE Il BARRICADES.
b
o

&=

i

RED LIGHT
(OPTIONAL)

N ¥

GENERAL NOTES

THE "L" DISTANCE EQUALS THE TAPER LENGTH.

NORMAL POSTED SPEED TAPER LENGTH (FOR 12' CLOSURE)

M.P.H. FEET
65 800
60 725
55 650
50 600
45 550
40 OR LESS 350

CONES MAY BE SUBSTITUTED FOR CHANNELIZING DEVICES DURING
DAY OPERATIONS.

THIS CASE ALSO APPLIES WHEN WORK IS BEING PERFORMED ON
A MULTILANE UNDIVIDED HIGHWAY.UNDER THESE CONDITIONS THE
SIGNS NORMALLY MOUNTED IN THE MEDIAN SHALL BE OMITTED.

ALL SIGNS SHALL BE POST MOUNTED IF THE CLOSURE TIME EXCEEDS
SEVEN DAYS.

REFLECTORIZED TEMPORARY PAVEMENT MARKING MAY BE OMITTED
IF CLOSURE TIME IS LESS THAN SEVEN DAYS.

ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

WHEN ELECTRIC ARROW IS USED CARE MUST BE TAKEN TO INSURE
24 HOUR OPERATION. IT SHALL BE POSITIONED BEHIND THE CHANNEL-
IZATION DEVICES AND SHALL NOT BE AN UNPROTECTED OBJECT TO

THE MOTORIST. MINIMUM SIGHT DISTANCE SHALL BE 1000 FT.

500*

END
ROAD WORK

CASE F7

MULTILANE, DIVIDED OPERATION
EXCEEDING ONE DAYLIGHT OPERATION

WHERE AT ANY TIME ANY VEHICLE,
EQUIPMENT, WORKERS OR THEIR ACTIVITIES
WILL ENCROACH ON ANY PORTION OF THE
LANE IMMEDIATELY ADJACENT TO THE
ACCELERATION LANE.




END
ROAD WORK

500*

T

250" CHANNELIZING DEVICES
25' CENTERS
IF DRUMS OR FLEXIBLE MARKERS
OR SEE CONTRACT PLA

FOR PAVEMENT
MARKINGS, IF ANY,
SEE CONTRACT PLANS

(o) Q

\POSITIVE SEPARATION

0000

\

E.G. TEMPORARY

EDGE LINE

T———WHITE REFLECTORIZED

CONCRETE BARRIER
(SEE CONTRACT PLANS)

NN

\

! 500" ! 500°

STOP
AHEAD

SYMBOLS
WORK AREA.

SIGN WITH 18 IN. BY 18 IN. (MINIMUM) ORANGE
@ FLAGS ATTACHED. (2 FLAGS PER SIGN) AND
TYPE 'B'LIGHT (AS REQUIRED. SEE NOTE 6).
|] TYPE IIIBARRICADES.
I. SIGN ON PORTABLE OR PERMANENT SUPPORT.
o

DRUM

‘O
~ 2
[eXel
1 he
._0
)
TEMPORARY WHITE B
EDGE LINE 3
z
£
SEE NOTE 2

GENERAL NOTES

1. ALL VEHICLES, EQUIPMENT, WORKERS AND THEIR ACTIVITIES ARE
RESTRICTED AT ALL TIMES TO ONE SIDE OF THE PAVEMENT
UNLESS OTHERWISE AUTHORIZED BY THE ENGINEER.

2. CONES OR DRUMS SHALL BE SPACED AT 10 FOOT ALONG THE
LAST 100 FT. OF MAINLINE AND THE RAMP.

CASE F8

MEDIAN CROSSOVER FOR ENTRANCE RAMP
MULTILANE, DIVIDED HIGHWAY, TRAFFIC ON
ONE SIDE (TWO-LANE, TWO-WAY)
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