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Dingess (MTC), Robert Garbacz (STC), Jason Kennedy
(RWSTC), Randy McCourt(c-RWSTC), Rich Meredith
(RWSTC), Ravi Raut (STC), Gerry Wilhelm (RWSTC),
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Edit:

1C.03(1A.13) (Definitions)

RW:

2B.02 (Size of Regulatory Signs)

2B.20 (Mandatory Movement Lane Control Signs)
2B.23a (Bus Lane Regulatory Signs) (NEW)

2B.23b (Examples of Bus Lane Applications) (NEW)
2C.02 (Application of Warning Signs)

2C.49 (Vehicular Traffic Warning Signs)

2C.50a (Bus Warning Signs) (NEW)

GMI:

2@G.03 (Regulatory Signs for Preferential Lanes

2@G.05 (Preferential Lane Periods of Operation Regulatory
Signs)

2G.06 (Preferential Lane Advance Regulatory Sign)
2@G.07 (Preferential Lane Ends Regulatory Signs
2G.08 (Warning Signs on Median Barrier for Preferential
Lanes)

2G.10 (Preferential Lane Guide Signs)

Markings:

3A.05 (Colors)

3B.20 (Pavement Word, Symbol and Arrow Markings)
3D.01a (Bus Lane Markings)
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3D.02 (Preferential Lane Longitudinal Marking for Motor
Vehicles)

3G.07 (Red-Colored Pavement for Public Transit Systems)
Signals:

4D.03a (Provision for Transit)

4F.17aD.26a (Bus Lane Traffic Control Signals)
4F.18B27 (Preemption and Priority Control of Traffic
Control Signals

RR/LRT:

8E.O1 (Introduction) (Note: added 14B-RR-02, 6-28-2014)
8E.02 (Bus Only Signs)

8E.02 (Bus-Activated Blank-Out Turn Prohibition Signs)
8E.04 (Highway-Busway Grade Crossing Advance Warning
Signs)

8E.05 (Busway Warning Sign)

8E.06 (Bus Approaching Activated Blank-Out Warning
Sign)

8E.07 (Use of Traffic Control Signals for Control of Buses at
Busway Grade Crossings)

8E.08 (Busway Automatic Gates)

8E.09 (Traffic Control Signals Near Highway-Bus Grade
Crossings)

8E.10 (Pathway-Busway Grade Crossings)
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This is a proposal for recommended changes to the MUTCD that has been approved by the
NCUTCD Council. This proposal does not represent a revision of the MUTCD and does not
constitute official MUTCD standards, guidance, or options. It will be submitted to FHWA for
consideration for inclusion in a future MUTCD revision. The MUTCD can be revised only by the
FHWA through the federal rulemaking process.

SUMMARY:

At the January 2017 NCUTCD meeting the topic of traffic control for bus rapid transit (BRT)
was raised at the Regulatory and Warning Signs Technical Committee. A question regarding bus
application and where signs for bus applications could be found was raised. Numerous
metropolitan areas have implemented BRT in the past decade. There is current experience with
what is successfully working in BRT traffic control and what traffic control needs for bus
operation are based upon field conditions. At June 2014 Mid-Year meeting

several changes were approved by Council in the RR/LRT and Markings

chapters of the MUTCD for bus applications. On December 4, 2019 FHWA

issued Interim Approval #22 that addresses optional use of red-colored

pavement for transit lanes. For a practitioner addressing bus transit/BRT

operations on surface streets, at a minimum, they would need to consider 14

sections in 5 different parts of the manual. The objective of this proposal is

to reflect the state of best practice for bus transit/BRT traffic control within

the MUTCD and to locate that information in the parts/sections where users would most easily
find them.

DISCUSSION:

In June of 2014 the RR/LRT Technical Committee advanced a proposal to add

a new section 8E to address busway grade crossings (bus rapid transit) traffic m
control (8E.02-06). At the same time the Markings Technical Committee ()
advanced a proposal for use of red-colored pavement markings for public

transit systems (3G.07). These were approved by council June 28, 2014. The

purpose of these changes was to provide standardization of traffic control BUSWAY
devices for grade crossings of highways with busways and exclusive lanes for
transit.

The work completed by the RR/LRT Technical Committee included various

regulatory and warning signs and was approved by RWSTC prior to council

approval. At the time it was a free-standing proposal. It built off the concept ONLY
that busways are transit (similar to LRT being transit) and a separate section

for traffic control for light rail transit had been provided in part 8. However, *
elements of Section 8E (02 through 06) as approved involve aspects of five |

RWSTC sections:

Section 2B.18 (Movement Prohibition Signs) including blank-out regulatory signs
Section 2B.20 (Mandatory Movement Lane Control Signs)

Section 2B.22 (Advance Intersection Lane Control Signs)

Section 2B.54 (No Turn on Red Signs)

Section 2C.49 (Vehicular Traffic Warning Signs) including blank-out warning signs
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Section 8E also involves aspects of part 4 (traffic signals) and addresses traffic signal priority
applications but without reference to signs or markings in applications of exclusive phases for
bus transit. The only other topic areas in Section 8E are related to the use of gates at-grade
crossings of highway or pedestrian facilities.

In section 3G (markings), the red-colored pavement was broadly cast for all public transit
systems in the June 2014 approval of section 3G.07. However, the use of word pavement
markings for transit (BUS or LRT) are in another section (3B.20) unrelated to the colored
pavement discussion.

Scattered references to bus or bus lanes are provided in Section 2G (GMI), yet the bus
applications were generally copies of HOV lane applications (mostly freeway) in preferential
lanes. Part 2B does not include bus lane regulatory applications even though there are several
mandatory lane sign applications for bus lanes (Sections 2B.18 through 2B.22).

Between 2003 and 2012 there had been significant research in bus rapid transit applications.
Since that time many systems have been implemented across the USA. Little research had been
completed after implementation of these systems that has assessed traffic control needs, its
successes, gaps and areas for improvement. NACTO has produced its Transit Street Users
Guide' focusing on urban areas. Many of these applications draw upon MUTCD elements but
also have issues of inconsistency — where overhead, post mounted signs apply, where color
pavement is applied and how. This guide identified the need for design support and organization
regarding bus lane applications.

These inconsistencies and the scattered nature of bus traffic control devices lend themselves to
non-uniform applications and confusion for practitioners and users of the manual. The Bus/BRT
Task Force was formed and reviewed the following questions.

QUESTIONS:

1. Given the nature of bus transit, where would the best place be for practitioners to find
traffic control measures in a uniform and simple fashion? Would the current approach
where applications are scattered between five different parts be optimal? In the recent
cases of Low-Volume Road and SROPT the decision was to incorporate like devices
within the confines of the parts where the “like devices” are. With the core devices being
signs, markings and signals — would it be best to consolidate these devices in single
bus/transit related sections of those parts? In contrast, other parts (railroad/LRT, bicycle,
school) contain devices related to the chapter title in a consolidated fashion. Which
circumstance does this situation best fit for the future of the MUTCD where tags and
searches are readily possible?

ACTION: The Task Force is proposing changes to incorporate all bus/BRT warning and
regulatory signs, markings, signal and grade crossing gates discussions in the applicable
new “bus” sections of Parts 2 (signs), 3 (markings, 4 (signals) and 8 (RR/LRT gated
crossings).

2. For active signs used for BRT (part time warning or part time regulatory), should these be
framed together in Part 2 or as they are currently being documented in the section 8E
approach?

! Transit Street User Guide, NACTO, 2015.
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ACTION: The Task Force is proposing to RWSTC for Chapter 2 changes (below) to
incorporate active warning and regulatory signs for BRT/busway in the applicable
sections 2B and 2C.

3. Since there are dozens of metropolitan areas that have implemented BRT, has the
MUTCD adequately met their needs? A research statement was developed together with
the Research Committee to address the status of practice in this area in 2017 but was not
funded by TCRP or NCHRP. In lieu of funding, the Task Force undertook a survey.
ACTION: The task force completed a survey (see below) in the spring of 2018 and
discussed the results as they affect the MUTCD.

SURVEY OF TRAFFIC CONTROL APPLICATIONS FOR BUS TRANSIT

Metropolitan areas have implemented bus rapid transit systems over the past decade as a cost-
effective means to deliver high quality corridor transit services. As these systems emerged, they
have adapted traffic control strategies from light rail transit, railroads and exclusive/managed
lanes. Several systems have migrated to exclusive/dedicated rights-of-way which has created
unique needs for traffic control. Over the past 10 years, little research has been conducted on the
effectiveness traffic control strategies outlined in early research?. In some cases, the lack of
uniform traffic control devices has resulted in significant crash frequencies that have impacted
safety, mobility, reliability and operational costs. A short ten question survey was prepared and
issued to NCUTCD members, APTA, ITE, AASHTO, NACTO, and directly to specific transit
properties that have recent BRT applications (see Table 1). Responses from 110 practitioners
were obtained.

Table 1. Listing of Survey Outreach Site

WEST EAST

Denver: Flatiron Flyer Boston: MBTA Silver Bus

Eugene: EmX Hartford: CTfastrak

Los Angeles: MTA Orange, Harbor, El Monte and Rapid New York: City Bus

Oakland: AC Transit Rapid Bus Pittsburgh Busway

Orange County: OCTA Bravo Providence: Tunnel

San Bernardino: sbX Richmond: GRTC Pulse

Santa Clara: VTA Rapid 522 Upper Darby, PA: Ardmore Busway

Seattle: KC Metro Rapid Ride
Vancouver, WA: The Vine

SOUTH/SOUTHWEST MIDWEST

Atlanta: MARTA Q Chicago: Loop Link

Austin: MetroRapid Cleveland: Healthline

El Paso: Brio Grand Rapids: Sliver Line
Las Vegas: MAX Kansas City: MAX

Miami: South Miami-Dade Busway Minneapolis: Metro Red Line

Orlando: Lynx

2 Bus Rapid Transit: Volume 1 Case Studies in BRT, TCRP Report 90, 2003.

Design, Operation, and Safety of At-Grade Crossings of Exclusive Busways, TCRP Report 117, TRB, 2007.

Bus Rapid Transit Practitioner’s Guide, TCRP Report 118, TRB, 2007

Advanced Network Planning For Bus Rapid Transit: The “Quickway” Model as a Modal Alternative to “Light Rail Lite”, US
DOT FTA, FTA-FL-26-7104.2007.4, February 2008.

Bus Rapid Transit Applications Phase 2, Florida Department of Transportation District 4, December 2011.

A Guide for Implementing Bus on Shoulder (BOS) Systems, TCRP Report #151, TRB, 2012.

Use of Freeway Shoulders for Travel, Guide for Planning, Evaluating, and Designing Part-Time Shoulder Use as a Traffic
Management Strategy, FHWA-HOP-15-023, February 2016.
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Responses varied from consultants (33%), transit agencies (28%), cities/counties (15%), DOTs
(10%) and academics (2%). Participants averaged 24 years of professional experience. In the
past 10 years most (75%) had been involved in the design and/or operation of exclusive or non-
exclusive bus transit applications and several of the others had been involved with LRT. Nearly
80% were familiar or somewhat familiar with the MUTCD. The three most frequent traffic
control devices that they had utilized on projects were bus only pavement markings (2/3), transit
signal priority (over half), exclusive bus traffic signal phases (nearly half) and bus only
(exclusive lane use) signs (nearly half). There was significant experience with exclusive bus lane
applications

When asked if they had observed issues associated with the public’s proper comprehension of
bus related traffic control devices the largest answer was yes (43%), no (31%), N/A (26%).
Specific questions regarding median running bus operation indicated most (63%) did not have
experience with these operations and for the professionals who did, the majority had not
experienced issues in these facilities with left turning conflicts/driver confusion/intrusion into the
exclusive busway or pedestrian clearance issues.

Crash history with various bus applications was queried. Most respondents characterized crash
occurrence as insignificant to occasional crash for busway, BRT, bus in HOV lane and bus on
shoulder. However, surface street bus applications had more frequent crash experience. The final
question asked if there were possible changes to traffic control devices on projects they worked
on that could lower crash frequency and/or improve transit operational performance. About half
said yes. The majority of comments surrounded the traffic control of exclusive and semi-
exclusive bus lanes regarding making them clear to drivers through signing, marking and
exclusive signals. The differentiation of exclusive and semi-exclusive (right turns allowed)
seems to be challenging for many practitioners due to lack of uniform guidance.

EXPERIMENTATION AND RESEARCH

Several agencies have been experimenting with concepts documented in 2011-2014 as part of
prior council approvals. Red-colored pavement was selected with the early experimental cities
because of its existing use for this purpose in other jurisdictions internationally. Several
communities including Chicago, New York, Washington, DC, San Francisco, Santa Rosa, San
Diego, Seattle and Portland have advanced application of red pavement. Reports documenting
performance have been prepared for on-going experimentation in San Francisco and New York.
Key findings noted:

e Violations of common bus lane restrictions increase as congestion (volume-to-capacity)
increases

Reduction of illegal occupancy of transit lanes by non-transit vehicles

Reduction in travel time of transit vehicles

Reduction in illegal parking in transit lanes

Reduction in bus lane violations and crashes

Red-colored pavement did not induce drivers of private vehicles to make turns from the
incorrect lane
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NOTE: While not all of these effects were observed at all experimental sites, the majority of sites
observed showed at least one of these positive operational effects from the installation of red-
colored pavement.

Washington DC has experimented with red pavement for bus lanes to enhance understanding of
compliance in collaboration with automated enforcement. NACTO has also documented use of
red pavement markings and indicated bus lane applicates for cases where bus headways are 10
minutes or less. Some of the reported challenges of the red bus lanes involve adjacent property
use issues including driveway access, lane crossings or intrusion for curbside access.

Additionally, research has been underway to determine the color box for red pavement markings.
On December 4, 2019 FHWA issued Interim Approval #22 (IA-22) “Red-Colored Pavement for
Transit Lanes”. This interim approval sets the conditions for the applications of red pavement
marking in more locations than on an experimental basis. The red color for pavement marking is
not the same red as defined by FHWA for signs. The daytime chromaticity coordinates for the
color used for red-colored pavement is noted in Table 2. There is no nighttime chromaticity
requirement for red-colored pavement. It is noted in the interim approval that red-colored
pavement may be retroreflective, but there is no requirement or recommendation that it be
retroreflective.

Table 2. Red Pavement Chromaticity
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The interim approval notes that if red paint
or other marking materials applied to the

roadway surface are used to provide red

coloring, consideration should be given to
selecting pavement marking materials that
will minimize loss of traction for

pedestrians, bicycles, and motorcycles
where such users are expected to use or

cross the facility.

The task force took key findings from the
survey (to establish greater uniformity of

traffic control devices to make exclusive
and semi-exclusive bus lanes more
recognizable) and the findings from
experimentation (that violations of bus
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Figure 1

lanes increase with congestion, ie. volume-to-capacity and level of service degradations) to
create a framework for application of red-colored pavement. Figure 1 shows options for bus
lanes as operational conditions (and general vehicle intrusions) might vary.

Bus on shoulder operations have advanced in the past ten years in several metropolitan areas.
Pilot projects and installations from Boston, Chicago, Northern Virginia/DC, Columbus, Miami,
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Minneapolis, Raleigh, San Diego, and Seattle have practical experiences with signs and
pavement markings to address issues associated with these bus operational enhancements. Most
have established signs the define authorized bus use only. Since a symbol sign does not exist in
the MUTCD for these applications, review of the various sign types was undertaken to define
functional needs and redundancy with unique word signs, reviewing current preferential lane
signs designs.

FINDINGS
Based upon the work of the Task Force, research and its survey, three major findings emerged:

¢ A need for greater clarity in addressing exclusive and semi-exclusive transit lane
operations, particularly better signing combined with colored pavement marking and
signal applications in combination — uniformly.

e Establishing a more complete suite of bus lane signs using existing layouts and symbols
already in the MUTCD.

e Better organization of bus applications in the MUTCD.

To accomplish this, the following recommendations are advanced as part of this proposal to
change the MUTCD (see below):

Follow the model created by Markings Technical Committee by creating sections specific to
public transit for red pavement color:

1. Create a new sign section in Chapter 2B for bus lane regulatory signs. Collect all bus
lane signs, add semi-exclusive bus lane signs (for right turn, business access conditions
separate from preferential/exclusive lane treatments) and reference Chapters 2G, 3D and
4D to coordinate sign applications with marking and signals. Locate following all lane
use control sections, after Section 2B.23. Include examples of bus lanes in a following
section. Signs should build upon and reflect existing MUTCD sign types R3-5, R3-11a,
R3-14a, R3-15, R3-15a using similar text, symbols and the approved bus symbol in
place of the diamond.

2. Create a new sign section in Chapter 2C for bus warning signs. Add busway crossing
plaque and part time warning using a blank-out sign to a new section near 2C.49.

3. Within the new bus sign section in Chapter 2B, create a suite of bus signs and remove
references from part 2G for bus exclusive lanes which will now be referenced in part
2B. Extract bus signs out of sections 2G.03, 05, 06, 07, 08 and 10 and place after 2G.15
using layouts, symbols and text for post and overhead mounted bus signs.

4. Add new section to markings Chapter 3Dfor bus line markings (see Figure 2) red-
colored pavement marking (with reference to Section 3G.07) and associated signs
sections.

5. Retain colored pavement marking Section 3G.07 for red pavement color. Edit for a
reference to new section in Chapter 3D to address both exclusive and semi-exclusive
treatments.

6. Add a new section to Chapter 4D before old Section 4D.27 to address transit displays
with references to Part 2 for signs and Part 8 for special displays for buses.

20B-RW-02 Bus Transit Traffic Control Page 8 of 47
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Wide (2x normal) dotted Crossing or

single lane line entry access allowed
Wide (2x normal) solid Crossing or
single lane line access discouraged
Normal (4”-6”) wide solid Crossing and
double white lane line access prohibited

Figure 2. Right Hand BUS Lane Line Types

7. Retain gated crossing discussion in Chapter 8E. Move sections associated with
regulatory and warning signs to Part 2 (Sections 8E.02 through 8E.06). Move Section
8E.07 to Part 4 as part of item (f) above.

8. Advance a definition for BRT to Edit Committee to complement the recently approved
busway definition in Section 1A.13.

a. Busway — a special roadway designed for exclusive use by buses. It might be
constructed at, above, or below grade and might be located in separate rights-of-
way or within highway corridors. [Definition from AASHTO Glossary, Approved
by NCUTCD Council June 2018]

b. Bus Rapid Transit (BRT) — a frequent bus-based public transit service that might
include dedicated lanes, busways, mixed flow lanes and traffic signal priority.
[From TCRP Report 118 Bus Rapid Transit Practitioner’s Guide, 2007 — Approved
by Edit Committee January 8, 2020]

SPONSOR COMMENTS [Added this paragraph after sponsor comments, in addition to the
response to comments matrix, as a summary|

There were several broad sponsor comments that the Task Force reviewed and made findings, as
noted below:

e Overhead signs would change from a shall to a should condition unless an engineering
studies determines otherwise.

e To be uniform (signs and pavement markings) the term BUS is used rather than BUSES

e BUS MERGING warning signs would be used for both on- and off-ramp conflict areas
for bus on shoulder operation as the regulatory bus on shoulder sign already defines that
operation.

e (larified that exclusive bus operation should use LRT signals but standard traffic signal
control indications may be used as long as they are not visible to other road users (to
avoid confusion) and have a BUS SIGNAL sign.

e Red colored pavement should be used for public transit (not shall).

e Retain the public transit definition from the Interim approval for Chapter 3D.

RECOMMENDED MUTCD CHANGES
The following presents the proposed changes to the MUTCD within the context of the current

MUTCD language. Proposed additions to the MUTCD are shown in blue underline and
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proposed deletions from the MUTCD are shown in red-strikethrough. Changes previously
approved by NCUTCD Council (but not yet adopted by FHWA) are shown in green double
underline for additions and grees zeh for deletions. In some cases, background
comments may be provided with the MUTCD text. These comments are indicated by
[highlighted light blue in brackets].

Note: when Chapter 8E is referenced in the text proposal, it is referring to NCUTCD Proposal
14B-RR-02, approved by Council on June 28, 2014 which was a recommended added section to
the MUTCD.
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CHAPTER 1C. DEFINITIONS, ACRONYMS, AND ABBREVIATIONS

Section 1C.024A13 Definitions of Headings, Words, and Phrases in this Manual [16B-EC-

01, 6-26-2014]

Standard:

02 Unless otherwise defined in this Section, or in other Parts of this Manual, words or

phrases shall have the meaning(s) as defined in the most recent editions of the “Uniform

Vehicle Code,” “AASHTO Transportation Glossary (Highway Definitions),” and other

publications mentioned in Section +A<-11A.04. [16B-EC-01, 6-26-2014]

03 The following words and phrases, when used in this Manual, shall have the following

meanings:

25a Busway — a special roadway designed for use by buses. It might be constructed at,
above, or below grade and might be located in separate rights-of-way or within
highway corridors. [Approved by NCUTCD Council June 2018]

25b Bus Rapid Transit (BRT) - a frequent bus-based public transportation service that
includes dedicated lanes, busways, and/or mixed flow lanes with traffic signal priority.
[Approved by Edit Committee January 8, 2020]

CHAPTER 2B. REGULATORY SIGNS, BARRICADES, AND GATES

Section 2B.03 Size of Regulatory Signs

Table 2B-1. Regulatory Sign and Plaque Sizes

Sign or Sign Section Conventional Expressway Freeway Minimum Oversized
Plaque Designation Road
Fetgl Bus Lane 2B.20 30x12 30-x-12

{plagque)
Mandatory R3-5,5a 2B.20 |30 x 36 30 x 36 — — —
Movement R3-XXe 2B.23a

Lane Control

Section 2B.20 Mandatory Movement Lane Control Signs (R3-5, R3-5a, R3-7, and R3-20)
Standard:

o1 If used, the Mandatory Movement Lane Control (R3-5, R3-5a, and R3-7) sign (see
Figure 2B-4) shall indicate only the single vehicle movement that is required from the lane.
If used, the Mandatory Movement Lane Control sign shall be located in advance of the
intersection, such as near the upstream end of the mandatory movement lane, and/or at the
intersection where the regulation applies. When the mandatory movement applies to lanes
exclusively designated for HOV traffic, the HOV 2+ (R3-5¢P) supplemental plaque shall be
used. When the mandatory movement applies to lanes that are not HOV facilities, but are
lanes exclusively designated for buses-andier taxis, and/or bicycles, the »erd-message TAXI
LANE (R3-5dP) andfer R3-5gP and/or bike symbol LANE (R3-5hP) supplemental plaques
shall be used (see Section 2B.23a for bus lane signs). (approved by Council 6-25-14, 14A-BIK-
03)
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Vo LANE

L

ONLY
R3-5hP (30" x 12") mounted above R3-5a 3 (bicyclists go straight in that lane)

02 The Mandatory Movement Lane Control (R3-7) sign shall include the legend RIGHT
(LEFT) LANE MUST TURN RIGHT (LEFT). The Mandatory Movement Lane Control
(R3-5 and R3-5a) symbol signs shall include the legend ONLY.

03 The R3-7 word message sign shall be for post-mounting only.

04  Where the number of lanes available to through traffic on an approach is three or
more, Mandatory Movement Lane Control (R3-5 and R3-5a) symbol signs, if used, shall be
mounted overhead over the specific lanes to which they apply (see Section 2B.19).
Guidance:

os If'the R3-5 or R3-5a sign is post-mounted on an approach with two or fewer through lanes,
a supplemental plaque (see Figure 2B-4), such as LEFT LANE (R3-5bP), HOV 2+ (R3-5cP),
TAXI LANE (R3-5dP), CENTER LANE (R3-5eP), RIGHT LANE (R3-5fP)BUSLANEAR3-5&P),
or BOTH LANES, should be added above the sign to indicate the specific lane to which the
mandatory movement applies. If Mandatory Lane Movement Control (R3-5) symbol signs with
supplemental R3-5bP or R3-5fP plaques are used, they should be mounted adjacent to and along
only the full width portion of the turn lane.

Section 2B.21 Advance Intersection Lane Control Signs (R3-8 Series)

Guidance:

os  If the Optional Movement Lane Control sign is post-mounted on an approach with two or
fewer through lanes, a supplemental plaque (see Figure 2B-4), such as LEFT LANE (R3-5bP),
HOV 2+ (R3-5¢P), TAXI LANE (R3-5dP), CENTER LANE (R3-5eP), or RIGHT LANE (R3-5fP),
o BUSLANEAR3-S5eP); should be added above the R3-6 sign to indicate the specific lane from

which the optional movements can be made.

Section 2B.22 Advance Intersection Lane Control Signs (R3-8 Series)

Option:

o1 Advance Intersection Lane Control (R3-8, R3-8a, and R3-8b) signs (see Figure 2B-4) may
be used to indicate the configuration of all lanes ahead.

02 The word messages ONLY, OK, THRU, ALL, e=HOV 2+, ex BIKE or bicycle symbol or
travel mode symbols may be used within the border in combination with the arrow symbols of
the R3-8 sign series. The HOV 2+ (R3-5cP) supplemental plaque may be installed at the top
outside border of the R3-8 sign over the applicable lane designation on the sign. The diamond
symbol may be used instead of the word message HOV. The minimum allowable vehicle
occupancy requirement may vary based on the level established for a particular facility.
[14A-BIK-04, 6-26-2014]
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Examples of R3-8 (modified) with mode symbols Note: ONLY removed from mode symbols
Guidance:

03 Ifused, an Advance Intersection Lane Control sign should be placed at an adequate distance
in advance of the intersection so that road users can select the appropriate lane (see Figure 2A-4).
If used, the Advance Intersection Lane Control sign should be installed either in advance of the
tapers or at the beginning of the turn lane.

Option:

04 An Advance Intersection Lane Control sign may be repeated closer to the intersection for
additional emphasis.

Standard:

05 Where three or more approach lanes are available to traffic, Advance Intersection Lane
Control (R3-8 series) signs, if used, shall be post-mounted in advance of the intersection and
shall not be mounted overhead (see Section 2B.19).

Section 2B.23a Bus Lane Regulatory Signs

Support:

o1 Bus lanes can be located on surface streets (such as arterial streets) and access-controlled
facilities (such as freeways and expressways). Bus lanes can be exclusive or semi-exclusive
operations that prohibit general purpose traffic from lanes or limit general purpose access to
certain movements (such as right turns or driveway access). Bus lanes can be used for busway,
bus rapid transit or general bus services. For transit signal priority with exclusive or semi-
exclusive bus operations refer to Section 4D.27.

[14B-RR-02, 6/28/2014 -Refer to Section 8E.02 — to be removed and replaced by these
paragraphs]

Standard:

[Switch order of paragraphs 25, 08 & 07 moved to Ola, 01b and 02a]

01____Where a general purpose lane on a freeway or expressway transitions to a bus lane or
where a bus lane on shoulder begins, the BUS LANE AHEAD (R3-XXi) sign or
SHOULDER AUTHORIZED BUS ONLY AHEAD (R3-XXCc) sign shall be used in advance
and placed adjacent to or above the lane (see Figure 2B-5A).

02 BUS ONLY Lane Control (R3-XXa or R3-XXDb) signs and BUS ONLY pavement
markings (Section 3D.01a) shall be placed at the beginning point of the lane control.
03___For bus lanes on conventional roads, a post-mounted BUS ONLY Lane Control (R3-
XXa) sign or overhead (R3-XXb) sign (see Figure 2B-5A) shall be used to specify the
position of the bus lane (right, center, left).

04 Where the bus only operation is limited to a period of time, BUS ONLY Lane Control
(R3-XXa or R3-XXb) signs or SHOULDER AUTHORIZED BUS ONLY (R3-XXc) signs
shall include the applicable hours and days of operation following the information
sequence in Section 2G.05, or Active Traffic Management CMS shall be used.
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05___Where a bus lane on a freeway or expressway transitions to a general purpose lane, or
a bus lane on shoulder ends, the BUS LANE ENDS (R3-XXj) sign or SHOULDER
AUTHORIZED BUS ONLY ENDS (R3-XXc¢) sign shall be placed adjacent to or above the
bus lane end point (see Figure 2B-5A).

Guidance:

06 BUS ONLY Lane Control (R3-XXa and/or R3-XXb) signs should be placed downstream of
locations where significant entering traffic occurs from side streets or ramps. On conventional
roads, this should be downstream of signalized intersections. For freeways and expressways, this
should be at intervals of one-mile or less unless access to the lane is restricted.

07 ___For bus lanes on conventional roads at signalized intersections, an overhead BUS ONLY
Movement Prohibition (R3-XXe) sign (see Figure 2B-54) should also be mounted over the
specific lanes to which they apply (see Section 2B.18).

08 For bus lanes on conventional roads which have three or more through general purpose
lanes in one direction and either: the bus lane is not the right most through vehicle lane (or left
most on a one way street) or where signal spacing exceeds 1,000 feet, an overhead BUS ONLY
Lane Control (R3-XXb) sign (see Figure 2B-54) should be mounted over the appropriate lane
(see Section 2B.19).

09 For bus lanes on freeways and expressways with two or fewer general purpose lanes in one
direction, a post-mounted BUS ONLY Lane Control (R3-XXa) sign (see Figure 2B-54) should be
used adjacent to the bus lane.

10 Where a shoulder of a freeway or expressway with two or fewer general purpose lanes in
one direction is used for authorized buses, a post mounted SHOULDER AUTHORIZED BUS
ONLY (R3-XXc) sign (see Figure 2B-54) should be used adjacent to that shoulder.

11 For bus lanes on freeways and expressways with three or more general purpose lanes in
one direction, an overhead BUS ONLY Lane Control (R3-XXb) sign (see Figure 2B-54) should
be placed over the appropriate lane.

12 Where a shoulder of a freeway or expressway with three or more general purpose lanes in
one direction is used for authorized buses, an overhead lane control SHOULDER
AUTHORIZED BUS ONLY (R3-XXc or R3-XXd) sign (see Figure 2B-54) should be placed over
the appropriate lane.

13 Where an exclusive bus lane bypasses a ramp meter lane, the BUS ONLY Lane Control (R3-
XXa and/or R3-XXb) sign (see Figure 2B-54) should be mounted adjacent to, or above, the full
width portion of the bypass lane.

Option:

14 _Where a shoulder of a freeway or expressway with three or more general purpose lanes in
one direction is used for authorized buses only during limited periods of time and shoulder use is
restricted to operating speeds 35 mph or lower, a post mounted sign (R3-XXc) may be used
adjacent to that shoulder.

14a__A decision regarding whether to use a post-mount for situations noted in paragraphs 11 and
14 may be based on an engineering study that considers road user visibility of the sign, the
available space, the existing signs for the adjacent general-purpose traffic lanes, roadway and
traffic characteristics, the proximity to existing overhead signs, the ability to install overhead
signs, and any other unique local factors.

14b__For bus lanes on conventional roads, BUS LANE ENDS signs may be used when the bus
lane transitions out of extended exclusive operation to semi-exclusive or mixed flow (e.g.
allowing turning traffic approaching intersections).

20B-RW-02 Bus Transit Traffic Control Page 14 of 47



482

Figure 2B-5a) - Bus Regulatory Signs and Plaques

RIGHT RIGHT
LANE W:\,]3

BUS

BUS TAXI

ONLY BIKE
6AM - 9AM ONLY
MON-FRI AM - IAM
R3-XXa R3-XXai

(replaces R3-11b)

BUS

@ ONLY

5:30AM - 7:30PM
MON-FRI

b

SHOULDER

AUTHORIZED
BUS ONLY
24 HOURS

R3-XXb* (replaces R3-14c¢)
Overhead

R3-XXc

Freeway/Expressway post mount
(may include time restrictions,
ahead, begin or ends)

Freeway/Expressway overhead

R3-XXd* similar to HOV version
Figure 2G-1)

6AM - 9AM mount (may also include arrow)
MON - FRI O N LY
R3-XXaa R3-XXaal
Symbols
Post mount
R3-XXe
@ SHOULDER f (replaces R15-4¢ | | BUS LANE EXBCUESPT
from 14B-RR-02
AUTHORIZED _ a b
Intersection
BUS ON LY @ signal mast arm RIGHT TURNS c
— Oor post mount ALLOWED

ONLY
(may also be an

insert to a multi-lane R3-8 series -

R3-XX{P series (replaces R3-5gP)

Plaques to supplement R3-5, R3-6,

refer to R3-8 Modified below)

Intersection signal mast arm or post

or R3-8 series signs or BUS ONLY
sign

R3-XXg (part of the R3-5 series)
Intersection signal mast arm or post

Overhead mount
( ﬂ RIGHT LANE| [LEFT LANE BUS
MUST MUST LANE
ONLY ONLY TURN RIGHT| | TURN LEFT
EXCEPT EXCEPT EXCEPT EXCEPT AH EAD
o TRANST AN TRANSIT R3-XXi (replaces R3-12f and R3-

R3-XXh (part of R3-7 series)

mount

Post mount

15d)

Overhead or post mount
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490

LBAUNSE T T T (

ENDS SIGNAL onLY |d®| B |onLy

R3-XXj (replaces R3-12¢ and R3- R3-XXkP R3-8 (Modified)
15¢) Intersection signal mast arm Advance Intersection Lane Control

Overhead or post mount

*Note: these signs may use a static or active arrow display. The examples shown in R3-XXb and R3-XXd
are intended to show different combinations of the lower text/symbols in application. In an active display
the lane-use control signal in the R3-XXd sign would either display a green arrow or a red X
depending upon status.

Note that hours of operation samples are shown for specific time periods or over the day as examples.
Hours of operation are not necessary for all hours of the day.

Sign configuration of R3-XXi and R3-XXj can be reconfigured vertically in limited horizontal

Space.
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15 The BUS LANE plaque (R3-XX{fPa) or EXCEPT BUS plaque (R3-XX{fPb) (see Figure 2B-
5A) may be used to supplement R3-1, R3-2, R3-5, R3-6, R3-8 or R5-1 signs for lanes on streets
that are exclusively to be used by buses. The RIGHT TURNS ALLOWED plaque (R3-XX{Pc)
may be used to supplement bus only lane control (R3-XXa, R3-XXaa, R3-XXe, R3-XXee) signs.
16 Arrows for the overhead BUS ONLY (R3-XXb), SHOULDER AUTHORIZED BUS
ONLY (R3-XXd) (see Figure 2B-5A) may be static or changeable message sign displays (hybrid
or DMS). These signs may be used on conventional roads with three or more through general
purpose lanes in one direction.

17 BUS ONLY Lane Control signs and BUS ONLY pavement markings may be supplemented
with red-colored pavement (Section 3D.01a).

18 The SHOULDER AUTHORIZED BUS ONLY (R3-XXc¢) sign may include text as
appropriate for AHEAD, BEGIN, ENDS and hours of operation. Additional text of “24 Hours”
may be provided for emphasis where appropriate.

Support:

19 Day long (24 hours) bus only operation does not need to be shown on BUS ONLY signs.
Standard:

20 __Where the bus lane permits use by other vehicle classes (for example bicycle, light rail,
streetcar, taxi, trucks, motorcycle or others, see Section 3D.01a, paragraph 12a), no more
than two other classes shall be displayved as text on one sign (R3-XXa and R3-XXal).
Where symbols are used for vehicle classes, no more than one other standard symbol shall
be used on one BUS ONLY Lane Control (R3-XXaa and R3-XXaal) sign (see Figure 2B-
SA).

21 __Where a bus is permitted the through movement from an exclusive turn lane for
general purpose vehicle traffic, an EXCEPT BUS Turn Movement Lane Use sign (R3-XXg)
(see Figure 2B-5A) shall be used at the intersection.

22 Where the R3-7 sign is used and buses are permitted to make a through movement
from the turn lane, the EXCEPT BUS Mandatory Movement Lane Control (R3-XXh) sign
shall be used at the beginning of the turn lane.

Option:

23 The EXCEPT BUS Turn Movement Lane Use (R3-XXg) sign (see Figure 2B-5A) may be
overhead on the signal mast arm, post-mounted or both.

24 The EXCEPT BUS Turn Movement Lane Use (R3-XXg) sign or EXCEPT BUS Mandatory
Movement Lane Control (R3-XXh) sign may replace the word BUS with the word TRANSIT
where transit vehicles other than a bus (eg. streetcar, LRT) share the lane.

Standard:

25 [moved, vacant]

26 ___Where a separate bus signal is provided which displays similar faces as general traffic
signal displays, the BUS SIGNAL (R3-XXK) sign shall be placed adjacent to the bus signal

display.
Option:
27 [ moved, vacant]

28 Where a bus signal uses Light Rail Transit Signals, a BUS SIGNAL sign (R2-XXk) may be
used adjacent to the display.

29 A bus-activated blank-out Movement Prohibition (R3-XXI] and R3-XX]a) sign may include
a supplementary part time warning blank out BUS APPROACHING SYMBOL (W11-XXm)
sign or blank out BUS message sign (Wl 1 XXn Flgure 2B SB) ( see Section 2C 49 and Chapter

20B-RW-02 Bus Transit Traffic Control Page 17 of 47



538
539
540
541
542

543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568

Sashed—[Text moved from Section 8E.03 (14B-RR-02. 6-28-2014). flashing statement added in
paragraph 29]

Figure 2B-5B Bus Blank Out Signs

R3-XXI1 R3-XXla WI11-XXm W11-XXn

Guidance:

30 A bus-activated blank-out turrn-Movement Prohibition sign (R-XXI, R3-XXla)-R3—1-R3-2-
R34 R3I86rR3-27-should be used where an intersection is within 100’ of a hichway-busway
grade crossing and is controlled by STOP sign, or is controlled by traffic control signals with
permissive turn movements for road users crossing the-busweay-exclusive bus movement. [Text

moved from Section 8E.03 (14B-RR-02, 6-28-2014)]
Option:
31 Blank out warning BUS APPROACHING SYMBOL (W11-XXm) or BUS TEXT (W11-
XXn) signs (see Figure 2B-5B) may be used to supplement regulatory turn prohibition signs for
exclusive bus lanes. These signs may use not more than one of the following flashing elements:
A. flash the warning text/symbol;
B. flash the regulatory turn prohibition sign;
C. supplementary warning beacons; or
D. a flashing LED border (refer to Section 2B.18, paragraph 12a).
32 As an alternative to bus-activated blank-out tarnMovement Prohibition signs at intersections
with traffic control signals, exclusive traffic control signal phases such that all movements that
cross the busway have a steady red indication may be used in combination with No Turn on Red
(R10-11, R10-11a, or R10-11b) signs (see Section 2B.54). [Text moved from Section 8E.03
(14B-RR-02, 6-28-2014)]
Standard:
33___Turn prohibition signs that are associated with preemption or priority shall be visible

only when the highway-busway grade crossing turn prohibition is in effect. [Text moved
from Section 8E.03(14B-RR-02, 6-28-2014)]
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569  Section 2B.23b Examples of Bus Lane Applications
570
571 Figure 2B-5¢ Bus Lane Examples on Urban Streets
572

Figure 2B-5c. Bus Lane Examples on Urban Streets

)
| ONLY

R3-¥Xaal

Legend
=+ Direction of Travel
*—==— Overhead Sign
+* Post mount optional if averhead signs
are used.

%% Optional.

Notes:
RED caolored pavement markings are
optional. Refer to Section 3G.07.
These displays show different bus lane
restrictions as alternatives with varying
o3 sign and pavement marking combinations
TAXI Symbols for BUS, LRT, and BIKE may be
n’uﬁ used on R3-XXa as appropriate.
Engi jud required where
Ra-Xxa1 ‘combination bus and bike lanes are used
in cases where adequate space for
Figure 2B-5d applications are not possible.

BUS

ONLY

5:30AM - T-30PM
MON-FRI

R3-XXb

- i D - Optional RED Pavement with PROHIBITED entry
5 73 C - Optional RED Pavement with LIMITED entry
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577

Figure 2B-5d. Example of Intersection Area —Semi-Exclusive Bus Lane/Cross over Queue
Jumps

Figure 2B-5d. Semi-Exclusive BUS Lanes (Urban Examples)

Legend
=+ Direction of Travel
——=—— Overhead Sign
% Optional

%% Signal pole mount of R3-5R optional
to overhead sign use.

Notes:
RED and GREEN colored pavement markings
are optional. Refer to Sections 3G.06 and
3G.07, respectively.

N LANE
ARt
3-XX

R3SA RSSA | oLy R3-5R

R3-5hP/
R3-5A

T

ONLY [ONLY
R3-8(mod)

1]

ONLY

RIGHT LANE

OR | MUST

ONLY TURN RIGHT
R3-5R R3-7R

1

ONLY

1t1e

ONLY ONLY
R3-8(mod)
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Figure 2B-5¢ Figure 2B-5f
Freeway/Expressway Bus Lane Bus on Shoulder Example

Figure 2B-5e. Freeway/Expressway Bus Lane Figure 2H-4f. Eug'Lans:nn Shouldar

Legend
= Diraction of Travel
S Overhiead Sign
* Optional

Legand
=+ Direction of Travel
#—==— Overhead Sign

* Optional e Overhead Mount
N s %% For Freeways with two or fewer lanes u Note:
* LANE (reder to Section 2B.23a) o R3-XXe may include different massages, such
ENDS as AHEAD, BEGIN, hour (none, specific time
TR \_f limits, or 24 hours), or END, as appeopriate.
E
=
w
: :
S B H]
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ONLY | ous oy
5I0AM - TI0PH L
MON-FRI
~ R3O0 HE
R3-XK
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b g BUS ONLY
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- BUS ONLY
BEGIN
R0
SHOULDER]

578
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580
581
582
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585

Figure 2B-05¢. Busway at-grade crossing

Figure 2B-5g. Busway at-grade Crossing

XS *

BUS signal
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| ke ke
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=+ Direction of Travel » *
#—==— Overhead Sign #

% Optional
% Post mount optional if overhead signs
are used,

ATND

\

14

*%% See Section 4F.17a for signal indications. IOCE
k%% Consider angle of sign to improve street ATND
beft turn visibility.
Notes:
RED colored pavement markings are LS L] *

optional. Refer to Section 3G.07. 1 '

Placement of signs and signals for at-grade busway
involve engi ing j to assess
iate post and i

L

R3-8a
R3-8{med)

'y FRXE

*

N

&
ONLY ONLY ONLY

R3-XXe R3-5L R3-58

R3-8a

R3-B{mod)

CHAPTER 2C: WARNING SIGNS AND OBJECT MARKERS

Section 2C.02 Application of Warning Signs

Table 2C-1. Categories of Warning Signs and Plaques

Category  Group Section Signs or Plaques

2C.49 | Truck Crossing, Truck (symbol),

Traffic | Vehicular Emergency Vehicle, Tractor,
Related Traffic Bicycle, Golf Cart, Horse-Drawn
Vehicle, Trail, Crossing, Busway
20B-RW-02 Bus Transit Traffic Control

Sign Designations

W8-6; W11-1,5,5a,8,10,11,
12P,14,15,15P,15a; W16-

13P, W11-XXo

Page 22 of 47


https://mutcd.fhwa.dot.gov/htm/2009r1r2/part2/part2c.htm#section2C49

586

587
588
589
590
591
592
593
594
595
596
597
598
599

600
601

602
603
604
605
606
607
608
609
610

Section 2C.03 Design of Warning Signs

Table 2C-2. Warning Sign and Plaque Sizes

Conventional

Sign or . . . . Road

Sign Designation |Section Expressway Freeway Minimum Oversized

Plaque Single/Multi-
lane
W11-XXm | Bus Approaching | 2C.49 |24 x24 /24 x 24 - - - 30 x 30
W11--XXn Bus 2C.50a(18 x18/18x 18 - - - -
W11-XXo Busway 2C.50a(30x30/36x36| 36x36 - 24 x24 | 48 x48
W16-xxP B“SW:aI\; CJZS: SIN9 [oC-50a |24 x18/30x24| 30x24 |[30x24
Wx-XXp Bus Merging 2C-50a 36 x 36 48 x48 | 36 x 36

Section 2C.49 Vehicular Traffic Warning Signs (W8-6, W11-1, W11-5, W11-5a, W11-8,
W11-10, W11-11, W11-12P, W11-14, W11-15, and W11-15a and W11-XXo0)

Option:

ot Vehicular Traffic Warning (W8-6, W11-1, W11-5, W11-5a, W11-8, W11-10, W11-11,
W11-12P, W11-14, W11-15, and-W11-15a, and W11-XXo) signs (see Figure 2C-10) may be
used to alert road users to locations where unexpected entries into the roadway by trucks,
bicyclists, farm vehicles, emergency vehicles, golf carts, horse-drawn vehicles, buses or other
vehicles might occur. The TRUCK CROSSING (W8-6) serd=nessage sign may be used as an
alternate to the Truck Crossing (W11-10) syssabetsign. (approved by Council 1-19-12,
Attachment # 8, RW #8)

Figure 2C-10 Vehicular Traffic Warning Signs and Plaques

Fagpars X010 Vikkoutss Tt Wairdag Sijaa brad Plegeds

’@®.@® Add to Figure 2C-10
exod e O =

Section 2C.50a Bus Warning Signs
Guidance'

o wosion The BUSWAY (W11-XXo) sign
(see Figure 2C—] 0)sh0uld be usedﬁﬁ e&eh—ktgh%%ts in advance of every-busway grade crossings
except in business or commercial areas where active highwav-busway grade crossing traffic
control devices are in use. A BUSWAY CROSSING (W16-XXP)-supptemental plague (see Figure
2C-12) should be installed with every-Highway-Busway Grade Crossing Advance Warning signs.
[Text moved from Section 8E.04 (14B-RR-02, 6-28-2014)]
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Figure 2C-12 Supplemental Warning Plaques

Figure 2C-12. Supplemental Warning Plaques

SHARE
THE 500 2
ROAD FEET |500 FI'| MILES | 2 MILES |

Wig-1P Wig-2P W16-2aP W1g-3P WiG-3aP

NEXT

_ | BUSWAY
00 l‘_ l‘-” L4 ] [Fistst) | ~pOSSING

<= Elm St = [ pHoro -
Lumsden Rd | | AHEAD | | 3 | Add to Figure 2C-12

WiG-BaP W1B-10P Wig-10aP Wl 6_ % % P
WHEN
fusiing] [ NEW | [ NOTICE]
W16-13P W1E-15P Wig-18P
Note: The background color {yellow or flucrescent yellow-green) shall match the color of the warning sign that it supplements.
Support:
02 i i ineThe blank out warning BUS

APPROACHING (W11-XXm) symbol or BUS (W11-XXn) text signs supplements the traffic
control devices to warn road users crossing the busway of an approaching bus. [Text moved
from Section 8E.06(14B-RR-02, 6-28-2014)]

Option:

03 A BUS APPROACHING activated blank-out warning sign may be used at signalized
intersections near busway grade crossings or at crossings controlled by STOP signs. [Text moved
from Section 8E.06 (14B-RR-02, 6-28-2014)]

Guidance:

04 When a warning sign applicable only to a bus lane is installed on a median barrier with
limited lateral clearance, the warning sign application should be similar to Warning Signs on
Median Barriers for Preferential Lanes (see Section 2G.08).

05 Where a bus on shoulder operation transitions back to a general purpose lane or crosses a
ramp, the BUS MERGING sign (Wx-XXp) should be used (Figure 2C-12a).

Option:
06 The BUS MERGING sign may be supplemented with a XXX FEET (W16-2aP) plaque.

Figure 2C-12a Bus Merging Sign

1000 FT

Wx-XXp sign with
W16-2aP plaque
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CHAPTER 2G. PREFERENTIAL AND MANAGED LANE SIGNS

Section 2G.03 Regulatory Signs for Preferential Lanes — General

Standard:

o1 When a preferential lane is established, the Preferential Lane regulatory signs

(see Figure 2G-1) and pavement markings (see Chapter 3D) for these lanes shall be used to
advise road users.

Figure 1. Proderwniisi Lo Ragraisiry Blgro snd Blaguss (Sneet 1 of ) THTASLAL FREFTAINTIAL LUNE WML
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Support:
02 Preferential Lane (R3-10 series through R3-15 series) regulatory signs consist of several
different general types of regulatory signs as follows (see Figure 2G-1):

A. Vehicle Occupancy Definition signs define the vehicle occupancy requirements
applicable to an HOV lane (such as "2 OR MORE PERSONS PER VEHICLE") or types
of vehicles not meeting the minimum occupancy requirement (such as motorcycles or
ILEVs) that are allowed to use an HOV lane (see Section 2G.04).

B. Periods of Operation signs notify road users of the days and hours during which the
preferential restrictions are in effect (see Section 2G.05).

C. Preferential Lane Advance signs notify road users that a preferential lane restriction
begins ahead (see Section 2G.06).

D. Preferential Lane Ends signs notify users of the termination point of the preferential lane
restrictions (see Section 2G.07).

Standard:

03 Regulatory signs applicable only to a preferential lane shall be distinguished from
regulatory signs applicable to general-purpose lanes by the inclusion of the applicable
symbol(s) and/or word(s) (see Figure 2G-1).

Support:

04 The symbol and word message displayed on a particular Preferential Lane regulatory sign
will vary based on the specific type of allowed traffic and on other related operational constraints
that have been established for a particular lane, such as an HOV lane;a-bus-lane; or a taxi lane
(see Section 2B.23a for bus lane).
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Section 2G.05 Preferential Lane Periods of Operation Regulatory Signs (R3-11 Series and
R3-14 Series)
Guidance:
o1 The sizes of post-mounted Periods of Operation (R3-11 series) signs should remain
consistent to accommodate any manual addition or removal of a single line of text for each sign.
Support:
02 Consistent sign sizes are beneficial for agencies when ordering sign materials, as well as
when making text changes to existing signs if changes occur to operating times or occupancy
restrictions in the future. For example, the R3-11c sign has space for one line located below "24
HOURS" if an agency determines that it is appropriate to display additional information (such as
"MON - FRI"), yet the R3-11c sign has the same dimensions as the other R3-11 series signs.
Standard:
03 When used, the post-mounted Periods of Operation (R3-11 series) signs shall be located
adjacent to the preferential lane, and the overhead Periods of Operation (R3-14 series)
signs shall be mounted directly over the lane.
04 The legend format of the post-mounted Periods of Operation (R3-11 series) signs shall
have the following sequence:
A. Top Lines: Lanes applicable, such as "RIGHT LANE" or "2 RIGHT LANES" or
"THIS LANE"
B. Middle Lines: Eligible uses, such as "HOV 2+ ONLY" (or 3+ or 4+ if appropriate)
or"BUSES-ONLY" or other applicable uses or eligible turning movements
C. Bottom Lines: Applicable times and days, such as "7 AM -9 AM" or "6:30 AM —
9:30 AM, MON-FRI"
o5 The legend format of the overhead Periods of Operation (R3-14 series) signs shall have
the following sequence:
A. Top Line: Eligible uses, such as "HOV 2+ ONLY" (or 3+ or 4+ if appropriate)-or
UBUSES-ONLY" or other applicable uses or eligible turning movements
B. Bottom Lines: Applicable times and days, with the time and day placed above the
down arrow, such as "7 AM -9 AM" or "6:30 AM - 9:30 AM, MON-FRI" (When
the operating periods exceed the available line width, the hours and days of the
week shall be stacked as shown for the R3-14a sign in Figure 2G-1.)
o6 For preferential lanes that are in effect on a full-time basis, either the full-time Periods
of Operation (R3-1b-and R3-14b) signs shall be used, or the legends of the part-time
Periods of Operations (R3-11, R3-11a, R3-14, R3-14a) signs shall be modified to display the
legend 24 HOURS.

Section 2G.06 Preferential Lane Advance Regulatory Signs (R3-12, R3-12e, R3-12f, R3-15,
and R3-15a;and R3-15d)

Guidance:

o1 The Preferential Lane Advance (R3-12, R3—2f, and R3-15; and R3—15€) signs should be
used for advance notification of a barrier-separated, buffer-separated, or contiguous
preferential lane that is added to the general-purpose lanes (see Figure 2G-12).

02 The Preferential Lane Advance (R3-12e and R3-15a) signs should be used for advance
notification of a general-purpose lane that becomes a preferential lane (see Figure 2G-13).
Option:
03 :
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Section 2G.07 Preferential Lane Ends Regulatory Signs (R3-12a, R3-12b, R3-12¢, R3-12d;
R312g,R3-12h, R3-15b, R3-15¢, and R3-15¢)

Standard:

o1 A post-mounted Preferential Lane Ends (R3-12b ex-R3-12h) sign shall be installed at
least 1/2 mile in advance of the termination of a preferential lane.

02 Except as provided in Paragraph 6, a post-mounted Preferential Lane Ends (R3-12a er
R3-12¢) sign shall be installed at the point where a preferential lane and restriction end
and traffic must merge into the general-purpose lanes.

03 A post-mounted Preferential Lane Ends (R3-12d) sign shall be installed at least 1/2 mile
in advance of the point where a preferential lane restriction ends and the lane becomes a
general-purpose lane.

04 Except as provided in Paragraph 7, a post-mounted Preferential Lane Ends (R3-12c¢)
sign shall be installed at the point where a preferential lane restriction ends and the lane
becomes a general-purpose lane.

Option:

fane:

o6 An overhead Preferential Lane Ends (R3-15b exR3-15¢) sign may be installed instead of or
in addition to a post-mounted R3-12a erR3-12¢ sign at the point where a preferential lane and
restriction ends and traffic must merge into the general-purpose lanes.

07 An overhead Preferential Lane Ends (R3-15c¢) sign may be installed instead of or in addition
to a post-mounted R3-12c sign at the point where the preferential lane restriction ends and the
lane becomes a general-purpose lane.

Section 2G.08 Warning Signs on Median Barriers for Preferential Lanes

Option:

o1 When a warning sign applicable only to a preferential lane is installed on a median barrier
with limited lateral clearance to the adjacent travel lanes or shoulders, the warning sign may have
a vertical rectangular shape. For a High Occupancy Vehicle lane, such signs may be used instead
of using the HOV Plaque (W16-11P) (see Section 2G.09) with a standard diamond-shaped
warning sign.

Standard:

02 When a vertical rectangular-shaped warning sign applicable only to a preferential lane
is installed on a median barrier, the top portion of the sign shall be comprised of a white
symbol or legend denoting the type of preferential lane (such as the diamond symbol for
HOV or-thelegend BUS-LANE) on a black background with a white border, and the
bottom portion of the sign shall be comprised of the standard word message or symbol of
the standard warning sign as a black legend on a yellow background with a black border
(see Figure 2G-4).

Section 2G.10 Preferential Lane Guide Signs — General For reference, no change proposed
to this section.

Standard:

08  Signs applicable only to a preferential lane shall be distinguished from signs applicable
to general-purpose lanes by the inclusion of the applicable symbol(s) and/or word(s).
Support:

09 The symbol and/or word message that appears on a particular guide sign applicable only to a
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759  preferential lane will vary based on the specific type of allowed traffic and on other related
760  operational constraints that have been established for a particular lane, such as an HOV lane, a
761  bus lane, or a taxi lane.
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PART 3. MARKINGS
CHAPTER 3A. GENERAL
Section 3A.05 Colors
[In reference to paragraph 01 — note that the color box/coordinates for red pavement markings
from Interim Approval #22 (3), 12-4-2019 should be added to the standard highway color
definitions as defined in 23CFR, Part 655, Subpart F, Appendix — noted in Section 2A.10]

Section 3B.20 Pavement Word, Symbol, and Arrow Markings

Support:

o1 Word, symbol, and arrow markings on the pavement are used for the purpose of guiding,
warning, or regulating traffic. These pavement markings can be helpful to road users in some
locations by supplementing signs and providing additional emphasis for important regulatory,
warning, or guidance messages, because the markings do not require diversion of the road user's
attention from the roadway surface. Symbol messages are preferable to word messages.
Examples of standard word and arrow pavement markings are shown in Figures 3B-23 and 3B-
24. For arrow pavement markmgs in the V1c1n1tV of hkﬁh-wa*%&kl grade crossmgs see Section

crossing. see Seetion 8B.27 10C.25. [09ARR 01, 6/20/2009] -

Pipur 31.28. Examhen ool Btarclardd Arvown for Speprrent Markings

T L e b [ S —

Figore 38-21. Example of Elongated LoSern for '‘Word Pavemant Markings + j

Option:

02 Word, symbol, and arrow markings, including those contained in the "Standard Highway
Signs and Markings" book (see Section 1A.11), may be used as determined by engineering
judgment to supplement signs and/or to provide additional emphasis for regulatory, warning, or
guidance messages. Among the word, symbol, and arrow markings that may be used are the

following:

A. Regulatory:
1. STOP
2. YIELD
3. RIGHT (LEFT) TURN ONLY
4. 25MPH
5. Lane-use and wrong-way arrows
6.  Diamond symbol for HOV lanes (see Chapter 3D)
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7. Other preferential lane word markings (see Chapter 3D)
B. Warning:
1. STOP AHEAD
2. YIELD AHEAD
3. YIELD AHEAD triangle symbol
4. SCHOOL XING
5.  SIGNAL AHEAD
6. PED XING
7. SCHOOL
8. RXR
9. BUMP
10. HUMP
11. Lane-reduction arrows
C. Guide:
1. Route numbers (route shield pavement marking symbols and/or words such as I-
81, US 40, STATE 135, or ROUTE 10)
2. Cardinal directions (NORTH, SOUTH, EAST, or WEST)
3. TO
4.  Destination names or abbreviations thereof
Standard:

03 Word, symbol, and arrow markings shall be white, except as otherwise provided in this

Section.

04 Pavement marking letters, numerals, symbols, and arrows shall be installed in
accordance with the design details in the Pavement Markings chapter of the '"Standard
Highway Signs and Markings" book (see Section 1A.11).

20B-RW-02
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CHAPTER 3D. MARKINGS FOR PREFERENTIAL LANES

Section 3D.01a Bus Lane Markings

Standard:

01 __Word markings for bus lanes shall be in accordance with the marking requirements in
Sections 3B.20 and 3D.01.

02___Regulatory signs shall be used with bus lane markings (see Section 2B.23a). [Part of
moved text from Section 3G.07, paragraph 03]

03___Where other vehicles are allowed to use the bus lane, no more than two additional
word/symbol pavement messages shall be used in a lane in addition to BUS.

04__Bus lane longitudinal pavement markings shall be as described in this chapter (see
Figures 2B-5¢ to 2B-59).

04a If used, red-colored pavement shall be applied only in lanes, areas, or locations where
oeneral-purpose traffic is generally prohibited to use, queue, wait, idle, or otherwise occupy

the red-colored lane area. or location where red colored pavementis used:
14A-MRG-01, 6-28-2014, Section 3G.07, paragraph 02]
05___Red-colored pavement shall not be used in lieu of those pavement markings that are
required to designate a bus only lane. [Interim Approval#22 (2a), 12-4-2019]
Option:
0sa_Red-colored pavement may be used to supplement standard longitudinal line and word
markings for a transit lane where frequent intrusion into the transit lane and adjacent traffic
congestion occurs or is anticipated.
osb Red-colored pavement may be used to enhance the conspicuity of locations, station stops or
travel lanes in the roadway exelustvely reserved for:
-H-A. the exclusive use by public transit vehicles, efpublie-transitsystems or{2)

B. multi-modal facilities where public transit is the primary mode (collectively referred to as
transit lanes), or

C.Re ,
dedicated for such use on a part-time basis.
[14A-MRG-01, 6-28-2014 (as Section 3G.07 moved here), [A#22 (2), 12-2-2019 edits included]
osc __Public transit vehicles include buses,taxis;-streetcars, trolleys, light-rail trains, and rapid
transit fleets. [14A-MRG-01, 6-28-2014]
0sd_Red-colored pavement may be used to supplement dotted lane extension lines through an
intersection. [Interim Approval #22, 2¢, 12-4-2019, modified]
0se Where vehicle entry into a semi-exclusive bus lane or across an exclusive bus lane is
provided by a broken line pavement marking, red-colored pavement may be used to
supplement the broken line pavement marking (see Figure 2B-5d). [Interim Approval #22, 2b,
12-4-2019, modified]
Guidance:
06 Engineering judgement should be used to determine if bicycles are allowed to utilize a bus
lane.
07 Where vehicle entry into a right turn lane or to a driveway across a bus lane is permitted, a
dotted wide white line should be used (Section 3D.02) and should be treated as a line extension
(Section 34.06). If red-colored pavement is utilized to supplement the line marking, it should
match the longitudinal lane line pattern across the bus lane.
08 Where a bus lane is adjacent to on-street parking a normal solid white lane should be used
to separate the parking lane from the bus lane.

travel lanes that are
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09 To address traction for all road users, where red-colored pavement is used, the selection of
pavement marking material should meet Section 34.04, paragraph 4.

Option:

10 Where bus on shoulder enters and exits shoulder areas at ramps, dotted single edge or gore
lines may be used.

11 [Moved to paragraph 05a]

12 [Moved to paragraph 05b]

Suppert:

122 [Moved to paragraph 05b]

Stamdards

13 [Moved to paragraph 04a]

14 [Moved to paragraph 05¢ and 05d]

Section 3D.02 Preferential Lane Longitudinal Markings for Motor Vehicles

Support:

o1 Preferential lanes can take many forms depending on the level of usage and the design of the
facility. They might be barrier-separated or buffer-separated from the adjacent general-purpose
lanes, or they might be contiguous with the adjacent general-purpose lanes. Barrier-separated
preferential lanes might be operated in a constant direction or be operated as reversible lanes.
Some reversible preferential lanes on a divided highway might be operated counter-flow to the
direction of traffic on the immediately adjacent general purpose lanes. See Section 1A.13for
definitions of terms.

02 Preferential lanes might be operated full-time (24 hours per day on all days), for extended
periods of the day, part-time (restricted usage during specific hours on specified days), or on a
variable basis (such as a strategy for a managed lane).

Standard:

03 Longitudinal pavement markings for preferential lanes shall be as follows (these same
requirements are presented in tabular form in Table 3D-1):

A. Barrier-separated, non-reversible preferential lane—the longitudinal pavement
markings for preferential lanes that are physically separated from the other travel
lanes by a barrier or median shall consist of a normal solid single yellow line at the
left-hand edge of the travel lane(s), and a normal solid single white line at the
right-hand edge of the travel lane(s) (see Drawing A in Figure 3D-1).

B. Barrier-separated, reversible preferential lane—the longitudinal pavement
markings for reversible preferential lanes that are physically separated from the
other travel lanes by a barrier or median shall consist of a normal solid single
white line at both edges of the travel lane(s) (see Drawing B in Figure 3D-1).

C. Buffer-separated (left-hand side) preferential lane—the longitudinal pavement
markings for a full-time or part-time preferential lane on the left-hand side of and
separated from the other travel lanes by a neutral buffer space shall consist of a
normal solid single yellow line at the left-hand edge of the preferential travel
lane(s) and one of the following at the right-hand edge of the preferential travel
lane(s):

1. A wide solid double white line along both edges of the buffer space where
crossing the buffer space is prohibited (see Drawing A in Figure 3D-2).
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2. A wide solid single white line along both edges of the buffer space where
crossing the buffer space is discouraged (see Drawing B in Figure 3D-2).

3. A wide broken single white line along both edges of the buffer space, or a wide
broken single white lane line within the allocated buffer space (resulting in
wider lanes), where crossing the buffer space is permitted (see Drawing C
in Figure 3D-2).

D. Buffer-separated (right-hand side) preferential lane—the longitudinal pavement

markings for a full-time or part-time preferential lane on the right-hand side of

and separated from the other travel lanes by a neutral buffer space shall consist of

a normal solid single white line at the right-hand edge of the preferential travel

lane(s) if warranted (see Section 3B.07) and one of the following at the left-hand

edge of the preferential travel lane(s) (see Drawing D in Figure 3D-2):

1. A wide solid double white line along both edges of the buffer space where
crossing the buffer space is prohibited.

2. A wide solid single white line along both edges of the buffer space where
crossing of the buffer space is discouraged.

3. A wide broken single white line along both edges of the buffer space, or a wide
broken single white line within the allocated buffer space (resulting in wider
lanes), where crossing the buffer space is permitted.

4. A wide dotted single white lane line within the allocated buffer space (resulting
in wider lanes) where crossing the buffer space is permitted for any vehicle to
perform a right-turn maneuver.

Contiguous (left-hand side) preferential lane—the longitudinal pavement

markings for a full-time or part-time preferential lane on the left-hand side of and

contiguous to the other travel lanes shall consist of a normal solid single yellow line
at the left-hand edge of the preferential travel lane(s) and one of the following at
the right-hand edge of the preferential travel lane(s):

1. A wide solid double white lane line where crossing is prohibited (see Drawing
A in Figure 3D-3).

2. A wide solid single white lane line where crossing is discouraged (see Drawing
B in Figure 3D-3).

3. A wide solidbroken single white lane line where crossing is permitted (see
Drawing C in Figure 3D-3).

Contiguous (right-hand side) preferential lane—the longitudinal pavement

markings for a full-time or part-time preferential lane on the right-hand side of

and contiguous to the other travel lanes shall consist of a normal solid single white
line at the right-hand edge of the preferential travel lane(s) if warranted

(see Section 3B.07) and one of the following at the left-hand edge of the

preferential travel lane(s) (see Drawing D in Figure 3D-3):

1. A wide solid double white lane line where crossing is prohibited.

2. A wide solid single white lane line where crossing is discouraged.

3. A wide broken single white lane line where crossing is permitted.

4. A wide dotted single white lane where crossing is permitted for any vehicle to
perform a right-turn maneuver.
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Table 3D-1. Standard Edge Line and Lane Line Markings for Preferential Lanes

Type of
Preferential Lane

Left-Hand Edge Line

Right-Hand Edge Line

Contiguous, Left-
Hand Side

A normal solid single yellow line

A wide solid double white line where
crossing is prohibited (see Drawing A of
Figure 3D-3)

A wide solid single white line where
crossing is discouraged (see Drawing B of
Figure 3D-3)

A wide broken single white line where
crossing is permitted (see Drawing C of
Figure 3D-3)

For additional bus lane applications refer to
section 2B.23B

Contiguous, Right-
Hand Side

A wide solid double white line where
crossing is prohibited (see Drawing D of
Figure 3D-3)

A wide solid single white line where
crossing is discouraged (see Drawing D of
Figure 3D-3)

A wide broken single white line where
crossing is permitted (see Drawing D of
Figure 3D-3)

A wide dotted single white line where
crossing is permitted for any vehicle to
perform a right-turn maneuver (see
Drawing D of Figure 3D-3)

For additional bus lane applications refer to
section 2B.23B

A normal solid single white line
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Figure 3D-2. Markings for Buffer-Separated Preferential Lanes (Sheet 2 of 2)

C -- Preferential lane(s) where enter/exit movements are PERMITTED
Barrier or median®

Wide broken
# single white
lane lines

Buffer space

OR
This marking pattern is for use in weaving areas only

Wide broken
single white
lane line

Barrier or median®*

Wider lanes

D -- Right-hand side preferential lane(s) Barrier or median®

Wide solid
. double white
f lane line
(crossing

., PROHIBITED).

Buffer space

Wide dotted single white lane line

(crossing PERMITTED to make a right turn). White edge line (if warranted).

Limited access exit, side street, or commercial entrance.

% If no barrier or median is present and the left-
hand side of the lane is the center line of a
two-way roadway, use a double yellow center line.

%% Example of HOV only lane symbol markings.
For bus lane examples refer to Figures 2B-5¢
thru Figure 2B-5g.

—Rehh—Example-ofbustane-werd-mardrgs—

Wide solid single white lane lines
(crossing DISCOURAGED).

Legend
= Direction of travel

961
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Figure 3D-3. Markings for Contiguous Preferential Lanes
A -- Full-time preferential lane(s) where enter/exit movements are PROHIBITED
Barrier or median®

Wide solid
double white
lane line

B - Preferential lane(s) where enter/exit movements are DISCOURAGED Space at 1/4-mile intervals

Barrier or median®

Wide solid
single white
lane line

C - Preferential lane(s) where enter/exit movements are PERMITTED
Barrier or median®

single white
lane line

D - Right-hand side preferential lane(s)

Wide solid single
white lane line
(crossing
DISCOURAGED).

Legend

=+ Direction of travel

962
963

20B-RW-02

Barrier or median®

Wide solid
double white
lane line
(crossing
PROHIBITED).

Wide dotted single
white lane line White edge line
(crossing PERMITTED (if warranted).

to make a right tum). Limited access exit, side street,

or commercial entrance.

% If no barrier or median is present and the left-
hand side of the lane is the center line of a
two-way roadway, use a double yellow center line.

%% Example of HOV only lane symbol markings.
For bus lane examples refer to Figures 2B-5c
thru Figure 2B-5g.

—edehe—Example-efbuslane-werd-merkings:
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964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985

Section 3G.07 Red-Colored Pavement for Public Transit Systems

14A-MRG-01, 6-28-2014]

Guidance:

0la_Red-colored pavement should be limited to preferential lanes for public transit (see Section

paragraphs 11 & 12]
03 Regulate ign

: : [Addressed in Section
2B.23A, paragraphs 1-10, and referenced in Section 3D.01a, paragraph 02]
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986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028

PART 4. HIGHWAY TRAFFIC SIGNALS

CHAPTER 4D. DESIGN OF TRAFFIC CONTROL SIGNALSFEATFERES
[14A-STC-01, 6-28-2014]

Section 4D.03a Provision for Transit

Support:

Sections 4F.17a and 8C.11 contain information regarding bus and LRT signals.

Guidance:

Where it is desired to control bus, streetcar and/or LRT as exclusive movements with traffic
control signals, separate signals should display the transit indications.

CHAPTER 4F. STEADY (STOP-AND-GO) OPERATION OF TRAFFIC CONTROL
SIGNALS [14A-STC-01, 6-28-14]

Section 4F.17a4 Bus Traffic Control Signals
Support:
o1 Transit signal priority can support speed and reliability operational improvement to bus
rapid transit, busway or other bus operations.
o1a_Busway grade crossings can occur at intersections or at midblock locations, including public
and private driveways. [Moved from paragraph 04]
Standard:
02___Traffic signal indications that are to exclusively control bus operation shall be
distinctive from other traffic signal control indications (other than LRT signal indications).
Optien: Guidance:
[Full replacement of paragraph 03]
03 Special bus signals using LRT signal indications in accordance with Section 8C.11 and Figure
8C-3 should be provided for the following potential applications where engineering judgement
indicates a need for exclusive traffic control of transit:

A. Busway (see Figure 2B-05¢); or

B. Bus or Bus Rapid Transit in semi-exclusive, mixed-use alignments or in queue jump

lanes;

D E ¥ o . Lsi - cod L ‘
[Moved from Section 4D.27, paragraph 18]
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1029  Figure 8C-3 Light Rail Transit Signals [For reference only]
Figure 80-3. Light Fall Transa Slgaats
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1030 i e g st . By
1031 Support:
1032 04 Busway grade crossings can occur at intersections or at midblock locations,
1033  including public and private driveways.

1034  Guidance:

1035 Bits#1
1036
1037
1038
1039  Option:

1040 o6 Standard traffic control signal indications may be used instead of bus signals to
1041  control the busway movements. efbuses:

1042  Standard:

1043 o7 If a separate set of standard traffic control signal indications (red, yellow, and
1044  green circular and arrow indications) are used to control bus movements, the
1045 indications shall be positioned so they are not ily-visible to motorists

1046  pedestrians, and bicvclists (see Section 4D-124D.05). and-aThe BUS SIGNAL (R3-
1047  XXKP) sign shall be installed adjacent to (including above or below) the signal
1048  face(s) that contain these indications. CREATE NEW PARAGRAPH 7a

1049 o072 If the busway crossing control is separate from the intersection control, the
1050  two shall be interconnected. The signal indications conflicting with the bus phase
1051 shall not be shown until after the bus has cleared the crossing.

1052  Option:

1053 273
1054
1055
1056
1057  Guidance:

1058 09 Bus signal faces should be separated vertically or horizontally from the nearest
1059  highway traffic signal face for the same approach by at least 3 feet.

1060  [Switched order of paragraphs 10 & 11]

id

[
i
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1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106

Support:

110 Section 4D-274F.18 contains information about preemption and priority control of traffic
control signals.

Option:

1011_At busway grade crossings, BRT or bus queue jumper locations with traffic control signals,
preemption control or priority control of the traffic control signal may be given to buses.

[Approved 6-28-2014, 14B-RR-02, moved from Section 8E.07]

Section 4D:27 4F.18 Preemption and Priority Control of Traffic Control Signals
Option:
o1 Traffic control signals may be designed and operated to respond to certain classes of
approaching vehicles by altering the normal signal timing and phasing plan(s) during the
approach and passage of those vehicles. The alternative plan(s) may be as simple as extending a
currently displayed green interval or as complex as replacing the entire set of signal phases and
timing.
Support:
02 Preemption control (see definition in Section 1A.13) is typically given to trains, boats,
emergency vehicles, and light rail transit.
03 Examples of preemption control include the following:
A. The prompt displaying of green signal indications at signalized locations ahead of fire
vehicles, law enforcement vehicles, ambulances, and other official emergency vehicles;
B. A special sequence of signal phases and timing to expedite and/or provide additional
clearance time for vehicles to clear the tracks prior to the arrival of rail traffic; and
C. A special sequence of signal phases to display a steady red indication to prohibit turning
movements toward the tracks during the approach or passage of rail traffic.
04  Priority control (see definition in Section 1A.13) is typically given to certain non-emergency
vehicles such as light-rail transit vehicles operating in a mixed-use alignment and buses.
o5 Examples of priority control include the following:
A. The displaying of early or extended green signal indications at an intersection to assist
publie-transit vehicles in remaining on schedule, and
B. Special phasing to assist publie-transit vehicles in entering the travel stream ahead of the
platoon of traffic.
o6 Some types or classes of vehicles supersede others when a traffic control signal responds to
more than one type or class. In general, a vehicle that is more difficult to control supersedes a
vehicle that is easier to control.
Option:
07 Preemption or priority control of traffic control signals may also be a means of assigning
priority-right-ef-way providing a special message to specified classes of vehicles at certain non-
intersection locations such as on approaches to one-lane bridges and tunnels, movable bridges,
highway maintenance and construction activities, metered freeway entrance ramps, and transit
operations, that they are permitted to proceed. [14A-STC-01, 6-28-14]

Standard:
08 During the transition into preemption control:
A. The yellow change interval, and any red clearance interval that follows, shall not
be shortened or omitted.
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1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152

B. The shortening or omission of any pedestrian walk interval and/orpedestrian

ehangeinterval shall be permitted.

C. The shortening or omission of any pedestrian change interval shall be permitted
only for boats at movable bridges and for rail traffic to which other traffic is
required to yield the right-of-way by law. [12B-STC-02, 6-28-2013]

D. The return to the previous green signal indication shall be permitted following a
steady yellow signal indication in the same signal face, omitting the red clearance
interval, if any.

09 During preemption control and during the transition out of preemption control:

A. The shortening or omission of any yellow change interval, and of any red clearance
interval that follows, shall not be permitted.

B. A signal indication sequence from a steady yellow signal indication to a green
signal indication shall not be permitted.

10 During priority control and during the transition into or out of priority control:

A. The shortening or omission of any yellow change interval, and of any red clearance
interval that follows, shall not be permitted.

B. The shortening of any pedestrian walk interval below that time described in
Section 4E.06 shall not be permitted.

C. The omission of a pedestrian walk interval and its associated change interval shall
not be permitted unless the associated vehicular phase is also omitted or the
pedestrian phase is exclusive.

D. The shortening or omission of any pedestrian change interval shall not be
permitted.

E. A signal indication sequence from a steady yellow signal indication to a green
signal indication shall not be permitted.

Guidance:

11 Except for traffic control signals interconnected with light rail transit systems, traffic
control signals with railroad preemption or coordinated with flashing-light signal systems
should be provided with a back-up power supply.

12 When a traffic control signal that is returning to a steady mode from a dark mode (typically
upon restoration from a power failure) receives a preemption or priority request, care should be
exercised to minimize the possibility of vehicles or pedestrians being misdirected into a conflict
with the vehicle making the request.

Option:

13 During the change from a dark mode to a steady mode under a preemption or priority
request, the display of signal indications that could misdirect road users may be prevented by one
or more of the following methods:

A. Having the traffic control signal remain in the dark mode,

B. Having the traffic control signal remain in the flashing mode,

C. Altering the flashing mode,

D. Executing the normal start-up routine before responding, or

E. Responding directly to initial or dwell period.

Guidance:
14 If a traffic control signal is installed near or within a grade crossing or if a grade crossing
with active traffic control devices is within or near a signalized highway intersection, Chapter

8C should be consulted.
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1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175

15 Traffic control signals operating under preemption control or under priority control should
be operated in a manner designed to keep traffic moving.

16 Traffic control signals that are designed to respond under preemption or priority control to
more than one type or class of vehicle should be designed to respond in the relative order of
importance or difficulty in stopping the type or class of vehicle. The order of priority should be:
train, boat, heavy vehicle (fire vehicle, emergency medical service), light vehicle (law
enforcement), light rail transit, rubber-tired transit.

Option:

17 A distinctive indication may be provided at the intersection to show that an emergency
vehicle has been given control of the traffic control signal (see Section 11-106 of the "Uniform
Vehicle Code"). In order to assist in the understanding of the control of the traffic signal, a
common distinctive indication may be used where drivers from different agencies travel through
the same intersection when respondlng to emergen01es

+8—I—f—eng+&eepmg'

[Moved to Section 4F.17a]
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1176 PART 8: TRAFFIC CONTROL FOR RAILROAD AND LIGHT RAIL TRANSIT

1177 GRADE CROSSINGS

1178 CHAPTER 8E. BUSWAY GRADE CROSSINGS
1179 [14B-RR-02, 6-28-2014, shown for reference]
1180

1181 Section 8E.01 Introduction

1182  Support:

1183 o1 The design and operation of a busway is similar to light-rail transit in a semi-

1184  exclusive alignment.

1185  Guidance:

1186 02 Highway-busway grade crossings should be equipped with an active busway grade
1187  crossing warning system unless an engineering study indicates that the use of STOP
1188  signs or YIELD signs alone would be adequate.

1189  Standard:

1190 o3 Where a busway and a railroad are adjacent to one another such that the
1191  active grade crossing warning system and the active busway grade crossing

1192  warning system share common grade crossing traffic control devices, the warning
1193  system for the railroad shall control the operation of-all grade crossing traffic
1194  control devices, and the warning system for the busway shall be interconnected
1195  with the active grade crossing warning system to provide notification of an

1196 approaching bus to the active grade crossing warning system.
1197

1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212

ONLY

— R R e
—BusOnbyLane Stens
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1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240

Seetion-8E-03 Bus-Aetivated Blank-Out TurnPrehibitienSigns-[Moved to Section
2B.23A, paragraphs 29-33]
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1252
1253

1254
1255
1256
1257
1258
1259
1260
1261
1262
1263

1264
1265

1266
1267
1268
1269
1270
1271
1272
1273
1274
1275

Seetion-8E-05Busway-Warning-Sign-[Moved to 2C.49 and 2C.50a]

&

\ BUSWA H
| |
Highway-Busway Grade Crossing

ection 8K.06 Bus Approaching
Section 2C.50a, paragraphs 03, 04
Support:

20B-RW-02
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1277

1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
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1299
1300
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1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319

Section 8E.08 Busway Automatic Gates
[14B-RR-02, Approved 6-28-2014, shown for reference]

Option:
o1 _Automatic gates may be used to supplement traffic control signals at highway-
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1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353

busway grade crossings.
Standard:

2 B ayv automatic gates, if hall conform to standar t forth in tion 4

for Automatic Gates and shall be standard railroad size, striped with 16-inch alternate
vertical, fully retroreflectorized red and white stripes. Flashing red lights in accordance

with the Standards for those on rallroad gates shall be included on the gate arm and they
A O A N O O A A O N N O In

the horlzontal ]gosmon2 the tog of the gate shall be aggrommatelg 4 feet above the
pavement.
03 Busway automatic gates, if used, shall be interconnected with the busway traffic control
signals.

04 _Busway automatic entrance gates shall be designed to fail-safe in the down position.
Four quadrant Busway Automatic Gates shall conform to requirements set forth in

Section 8C.06.

Support:
06 Section 8C.04 contains further details regarding automatic gates and Section 8D.06
contains details regarding pedestrian automatic gates.

ection 8E.09 Traffic Control Signals Near Hichwav-Buswa rade Crossings

Support:

o1 Ifa traffic control signal is near an active busway grade crossing warning system, refer to
ManualParts Sections 8C.09, 8C.10, 8C.11 and 8C.12.

Section 8E.10 Pathway-Busway Grade Crossings

Option:

o1 A pathway-busway grade crossing may be controlled using bus signals for the
busway approaches and pedestrian signals for the pathway approaches if the operation
of the busway provides for the bus to be able to stop before entering the pathway.

02 A Busway Warning sign may be used at pathway-busway grade crossings with no
active traffic control devices.

Standard:

03 If an active busway grade crossing warning system is used at a pathway-busway grade
crossing, a bell or other audible warning device shall be provided for each pathway
approach to the crossing.
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