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Traffic Control Devices
for Managed Lanes

Managed lanes facilities may present drivers with unfamiliar access, geometries, and
operating rules. Conveying information concerning these features requires effective use of
standard and novel traffic control devices. As managed lanes facilities continue to evolve, new
operational strategies and geometric designs may require new traffic control devices.

Designers and operators of managed lanes facilities must consider traffic control device
needs early in the planning process. Beyond the initial and ongoing costs of traffic control, early
consideration of driver information needs in the planning process will assure that an operating
scheme is not implemented which requires overly complex signs. For example, variable tolls
based on occupancy or time of day with dynamic pricing based on current conditions can result
in complex toll schedules.

In addition to operating strategies, planners need to consider traffic control devices in
the geometric design as well. Access points which violate driver expectancy, such as left exits,
will require good advanced signing. Buffer-separated facilities pose a particular problem
because there is often insufficient clearance in the median for adequately sized signs.

Sign Locations

Sign placement is a difficult issue for managed lanes facilities. The MUTCD provides
somewhat confusing information as to when signs should be placed overhead, on the right
shoulder, or on the left-side median barrier. Particularly for concurrent-flow facilities with
limited access areas, conflicting information regarding distances to exit points for the managed
lanes and general purpose lanes may exist. In these situations, it is critical that signing displays
be designed so as to clearly separate the information for the managed lanes from that intended
for the general purpose lanes. In general, overhead signs are often preferable on freeways
because they are visible to all lanes and will not be blocked by large vehicles. Overhead signs,
however, can be extremely expensive to install and often require lane closures for maintenance
activities. A common practice is to erect a large sign structure that spans the full width of the
roadway. Guide signs for general purpose and managed lanes are then all placed on the same
structure. Separate cantilevers rather than full-span sign structures are preferred to separate this
information. If separate cantilevers are not possible, managed lanes signs should be as far left as
possible, preferably with a noticeable gap between them and signs for the general purpose lanes.

Right-shoulder ground mounting is generally more cost effective, except in cases of very
limited right of way. For managed lanes facilities that use the right shoulder or right lane, this is
an appropriate location for the signs. For median or left-lane facilities, however, it is not
recommended to place signs on the right shoulder. The MUTCD makes no statements
concerning which side of the road to place ground-mounted signs. All of the figures for
managed lane use illustrate all signs as being on the left side of the road, for left-side managed
lanes.
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Unfortunately, placing the sign on the left side of the road poses problems for facilities with a narrow
median or concrete barrier separating two carriageways. The MUTCD does make allowances for these situations
with limited lateral clearance in Section 2E.59 (7). It provides an option to skew signs up to 45 degrees for signs
that are 72 inches or less in width in order to fit within the barrier width.

On some facilities, conflicting information regarding distances to exits may need to be displayed. For
example, the distance to a particular cross street (e.g., Oak Street) may be one mile away for the general purpose
lanes, but the egress point from the managed lane to the general purpose lane to then access to that cross street may
be much closer (e.g., 4 mile). If the exit sign for the managed lane stated “OAK ST "4 MILE” and the advance
guide sign for the general purpose lane stated “OAK ST 1 MILE,” motorist confusion would likely arise.

Access Points

TxDOT practice and the new MUTCD standards call for placing an “EXIT” sign at the gore to mark the
movement from the general purpose lane into a managed lane. The MUTCD further specifies that signs at exit and
entry points shall have the HOV abbreviation or the diamond symbol somewhere in the legend. Meanwhile, lanes
designated for bus or taxi traffic shall not use the diamond symbol on guide and exit signs. For barrier-separated
facilities only, an exit direction sign is specified; the diagrams show the diamond symbol in the upper left corner of
the “EXIT” direction sign (See MUTCD Figure 2E-47).

Signing at the transition from a managed lane back to the general purpose lane also uses “EXIT”
terminology. Advance exit and exit direction signs using the route shield and the word “EXIT” are called for to
mark this transition for barrier-separated lanes (Figure 2E-47). While these signs alert drivers that a transition point
is nearing which will require a merge maneuver, the use of the word “EXIT” and the use of the concurrent route
number is in opposition to the opinions expressed in the focus groups. For buffer-separated facilities that do not
require a lane change at entrance and exit points, the “HOV LANE ENDS” (R3-15a) sign is specified (7).

Lane merging warning signs (W4-2) are illustrated at merge points at the end of HOV lanes but are not
referred to in the text of Section 2E.59. These signs are placed on the left median as a warning to drivers in the
managed lane that they must merge right. It is not clear in the MUTCD whether these merge signs should have the
HOV plaque as recommended as an option in Section 2C.52.

Allowed Vehicles

Advance regulatory signing for preferential lanes calls for a particular format to be used for the signs, as
stated in Section 2B.26. This section states that the HOV signs shall display the minimum allowable vehicle
occupancy requirement established for each HOV lane. The vehicle occupancy requirement for an HOV lane shall
be referenced immediately after the word message HOV of the diamond symbol. Figure and Figure illustrate
these signs and requirements.

In addition to HOVs, buses, and taxis, other vehicle types may need to be included or excluded. Some
facilities explicitly indicate the inclusion of motorcycles on managed lanes by use of the word “MOTORCYCLES”
or a symbol.

Inherently low-emission vehicles (ILEVs) are allowed with a single occupant on many managed lanes
facilities. Various symbols for ILEVs have been proposed, but the MUTCD has adopted a sign (R3-10b) with the
full term spelled out (7). As these vehicles become more widespread, an abbreviation or symbol may come into use
that could shorten these signs. In the 1970s as HOV lanes started, many agencies used the full term “HIGH
OCCUPANCY VEHICLE” along with the abbreviation to educate drivers as to the meaning of the abbreviations.
Figure illustrates this sign in Virginia.
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Format for operational signs:

Top Lines: Lanes applicable

HOV 2+

ONLY
6AM-9AM

MON-FRI

Middle Lines: Eligible uses

Bottom Lines: Applicable time
and day

Figure 1. Ground-Mounted Occupancy Requirement Sign.

Format for operational signs:

BUSES AND
2 PERSON
CAR POOLS ONLY

GAM-9AM + MON-FRI

Top Line: Eligible uses

Bottom Lines: Applicable
time and day

Figure 2. Overhead Occupancy Requirement Sign.

HOY - 2
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2 0R MORE PERSONS PER VEMRLE

Figure 3. Sign Used to Define HOV Term.
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Agencies often wish to exclude certain vehicles from managed lanes based on weight or length. Regulatory
signs stating these exclusions are used upon approach to the entrance to the managed lane. Early research
encourages the separation of these exclusions from signs containing allowed vehicles. Figure shows an example of
a truck and trailer exclusion sign used in Houston. Meanwhile, an earlier TTI report recommended that the
prohibited-vehicles sign be displayed in advance of the permitted-vehicles sign (2). This work also recommended
that words only, not symbols, be used for prohibition with the word “NO” appearing before each vehicle class
name. The researchers preparing that report also recommend no more than four lines of text on the prohibition
signs.

L s

Figure 4. Vehicle Exclusion Sign in Houston.

In contrast to vehicle exclusion efforts, some managed lanes facilities have established separate
carriageways based on vehicle type for which signing is designed to guide motorists to the appropriate carriageway
rather than restrict them from the lanes for which they are not intended. The New Jersey Turnpike, for example,
has an exclusive lane for passenger vehicles. They use green guide signs at the entry points to divert traffic to the
proper lanes (see Figure ).

Figure 5. Vehicle Segregation on the New Jersey Turnpike.
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Coding of Traffic Control Devices to Facilitate Processing

Sign Color and Banners

While the MUTCD contains no guidance particular to managed lanes, there are sections which pertain to
preferential only or restricted lanes. These include bicycle, HOV, bus, light rail, or taxi lanes. Regulatory signs for
preferential only lanes are described in Section 2B.26. These signs convey information on operating hours,
occupancy requirements, and allowed vehicle types. They are all black lettering on a white background. Other
signs in this section include “HOV LANE AHEAD” and “HOV LANE ENDS” (R3-15, R3-15a), which are also
black on white regulatory signs. Some agencies have used distinctive logos or banners across the top of signs to
identify them as uniquely applying to managed lanes.

Figure shows a proposed for an HOV facility managed by Houston Metro Transit.

HOV LANE ONLY

24 B o

600 - 645 AM
MON - FRI

v

Figure 6. Guide Sign with Full-Span Banner across Top Proposed for Houston HOV Lanes.

Toll roads have been an area where agencies have been more willing to utilize banners, logos, and unique
colors throughout their traffic control devices. Technically, toll roads are obligated to conform to the MUTCD
since the document applies to all roads open to travel by the public. Toll road operators, however, have sought
ways to “brand” their roads. While some in the transportation engineering community scoff at this branding as
using traffic signs as advertisements, the use of a consistent and unique symbol or color may benefit travelers in
navigating. This is an area where more research is needed.

For yellow-series signs, the new MUTCD contains an option to use a supplementary plaque, black letters
on a yellow background with the letters “HOV” (W16-11). This option also allows for the use of the diamond
symbol instead of the word message “HOV” on the supplementary plaque and for the addition of the words
“ONLY” or “LANE” to the plaque.

For green-series signs, all of the illustrations in Section 2E.59 show guide signs with white letters on a
green background. These guide signs also contain the diamond symbol in white outline on a black background
either in the upper left or across the top of all guide signs related to the HOV lane.

Symbols
The use of symbols to indicate which vehicles are allowed on a managed lane facility has not yet been
standardized in the MUTCD but are used frequently. A consistent symbol set for buses, motorcycles, and ILEVs
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needs to be developed. In addition, occupancy symbols for carpools should be standardized. No visibility or
comprehension research has been found on any of the symbols in use today. From a sign design perspective,
symbols are preferred because they occupy less space and can be used in a modular fashion whereby the overall
footprint of the symbol is a standard size. In addition, for areas with non-English-speaking drivers, symbols may be
preferred as long as research supports their use. Research and design work is needed on these symbols to assure
good legibility and comprehension. A symbol for ILEV could be particularly difficult to develop.

The use of symbols may also be extended into signs indicating excluded vehicles. The use of the red circle
slash may need to be avoided on vehicle symbols because of the fine detail present in these icons, which could be
obscured by the prohibition markings.

The MUTCD sets the standard that all HOV signs must use the diamond symbol. According to the manual,
when the diamond symbol or HOV acronym is used on ground-mounted signs without corresponding text, the
symbol should be centered on the top line of the sign. If the symbol or HOV acronym does have adjacent text, the
symbol should appear to the left of the text. This standard applies to both the regulatory and guide signs.
Concerning overhead signs, if used, the diamond symbol should appear in the top left quadrant, unless it is the
“LANE ENDS” sign. For this sign, the diamond should appear on the entire left side of the sign. Again, this
applies for regulatory and guide signs.

As this is new guidance in the MUTCD, the current practice, not surprisingly, varies considerably across
jurisdictions.

The three photographs in Figure 7 show three different locations for the diamond symbol on California
facilities. All of these variants in position and size for the diamond symbol for regulatory signs are illustrated in the
MUTCD, though the exact wording of these signs is not entirely consistent with the new manual.

W3 CARPOOLS ONLY
2 OR MP.RE PERSONS

PER VEHICLE K

- 94an redro
1/a MHES

Figure 7. Diamond Symbol as Used on California Facilities.
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The new MUTCD uses text to convey occupancy requirements (see Section 2B.26). Many existing
facilities use variants of the “carpool” symbol, which shows the outline of a vehicle with a numeral inside the
image indicating the required number of occupants. Other types of symbols that have been seen on managed lanes
signs are outlines of taxis, motorcycles, or buses to indicate additional vehicle classes that are allowed in the lane.
Figure 8 illustrates the occupancy requirements used on the Houston area HOV lanes.

: 6:45!.!1 - BAM MON - FRI

24, ALL OTHER TIMES

Figure 8. Occupancy Symbols Used in Houston.

Dynamic Message Signs

Dynamic message signs (DMSs) can be an important instrument to display traffic alerts, construction
updates, and other real-time information. Existing guidelines concerning message construction and message
phasing should be followed for managed lanes applications. Agencies may wish to consider placing a static plaque
identifying the applicable lane above DMSs if the information in the sign applies only to the managed lanes.

Information overload may occur if complex operating schedules and variable pricing based on vehicle class
and occupancy are conveyed through multiple-phase DMSs. Other communication means, such as highway
advisory radio or mailings to subscribers, should be considered to convey this information.

Often DMSs are used in conjunction with fixed managed lane signage. The only standards that the
MUTCD provides concerning managed lanes are that when DMSs are used for preferential only lanes, they should
have the appropriate sign size, letter height, and legend format for that type of roadway facility and speed. It allows
agencies the option of using the diamond symbol or the HOV abbreviation on DMSs.

Large, overhead DMSs are commonly used along managed lanes. These signs allow for traffic conditions,
incident notification, travel times, and tolls to be displayed dynamically. With newer electronic technology, the
diamond symbol can be displayed full height on the sign to mimic the design of an overhead regulatory sign.
Figure 9 illustrates such a sign on SR 91 in California.
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Figure 9. Overhead Dynamic Message Sign.

Lane Control Signals

The MUTCD allows the use of overhead lane control signals that permit or prohibit the use of specific
lanes. They are often applied to reversible flow lanes and at toll plazas to indicate payment lane status. Research
has shown good driver comprehension of the red X and green arrow lane control signal symbols (3). Lane control
signals may be better understood if accompanied by an advance sign stating “LANE CONTROL SIGNALS
AHEAD”. Lane control signals can also be applied to shoulder lane operations to indicate allowable travel on the
shoulder. The MUTCD contains guidance on placement and visibility of these signals.

Pavement Markings

Lane Line Markings

Longitudinal pavement markings can play a very important role in a driver’s understanding of allowable
movements in managed lanes. The MUTCD distinguishes the appropriate markings for the different types of
managed lanes based on whether lanes are reversible, physically separated, and on the right or left side of the
general purpose lanes. These requirements are summarized in the MUTCD in Section 3B.23. In all cases, whether
physically separated or not, the right edge line should be white. The manual recommends “wide” white lines where
crossing is prohibited but does not define the width. In industry terminology, standard edge lines are generally 4
inches in width, and wide lines are 8 inches. Carroll et al. report that some HOV projects are not meeting the
minimum requirements set by the MUTCD regarding a “wider” stripe (4).

The MUTCD also discusses that all pavement markings associated with the preferential lane, including
longitudinal pavement markings, word and symbol, should end where the “LANE ENDS” sign is installed.

For concurrent flow lanes, it is desirable to delineate areas where changing lanes in or out of the managed
lanes is allowed. The MUTCD recommends using a single broken wide white or single dotted normal-width white
line in areas were crossing is permitted. In areas where crossing is prohibited, a double solid white line is specified.
For those sections where crossing is discouraged but not prohibited, a single solid wide white line is the standard.
Horizontal Signing
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Word and symbol pavement markings (also called horizontal signing) can also coincide with proper
signage to convey the roles and rules of the managed lane. The MUTCD states that preferential markings should be
used whether the lane is assigned full or part time a specific class or classes of vehicles. It recommends that the
markings consist of white lines forming the standard diamond symbol, or the word HOV. The manual also states
that all of the preferential lane word and symbol markings shall be white and positioned laterally in the center of the
lane. An example of the diamond symbol lane marking is shown in Figure 10. The MUTCD recommends a
longitudinal spacing of 300 m, allowing for engineering judgment.

L #
e I s Bl

Figure 10. HOV Lane and Buffer Separation Pavement Marking Symbols in Houston.

Non-Sign Methods of Information Dissemination

Information related to electronic toll tag subscriptions, transit information, carpool registries, and other
programs is often presented along a roadway. This is even more important for managed lanes, due to their
restrictive nature and the possible revenue enhancement from promoting these programs. The MUTCD currently
prohibits the placement of Internet addresses on traffic control devices, yet examples of this have been found on the
road. As Internet usage nears universality, the use of web addresses may be preferred to telephone numbers for
these applications. Web addresses can be selected that are easier to remember than telephone numbers, thus
lessening the information load on drivers.

Supplemental information should always come second to the necessary warning, guidance, and regulatory
functions of traffic control devices. Care must be exercised in placing supplemental information to avoid installing
signs near decision points or where they may direct attention away from necessary maneuvers.

Information about managed lane operations may be provided to users by means of mailings, paid
advertising, and public service announcements which are often provided free of charge during traffic reports. For
electronic transponder customers, home address information is typically required for billing purposes. Agencies
may with to use bill inserts to communicate complicated toll structures, intermediate exit information, and hours of
service particularly for facilities which are exclusively for use by subscription to a local transponder. As
interoperability increases and transponders can be used throughout a state, region or nation, it may become more
difficult to use this method of information dissemination. Internet-based guides should be maintained for pre-trip
planning purposes and billing questions.
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