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Introduction
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1.0 INTRODUCTION
1.1 PURPOSE OF THIS GUIDE

The purpose of this guide is to develop and present conceptual typical sections and design guidance for exclusive transit running ways that may
see application in Florida. The typical sections
and design guidance may be included or referenced in future versions of the Plans Preparation Manual (PPM) and the Florida Greenbook.
The conceptual typical sections and design guidance may also be used to reinforce, revise, and/
or inform Florida Department of Transportation
(FDOT) policies related to transit facility design.
The conceptual typical sections and design guidance presented in this guide are based on data
gathered from published research, interviews
with transit agencies in North America that have
implemented transit in exclusive running ways
in the last 10 years or are in the late planning/
design phase of such projects, and input from
transit agencies in Florida who are currently operating or developing premium transit services
that may or may not rely on exclusive transit running ways. Speaking to transit agency staff who
have implemented exclusive transit running ways
was particularly important in the development of
this guide; such interviews tie geometric design
decisions to operational experience and are a primary source of “lessons learned” when it comes
to implementing exclusive transit running ways.
The intended audience for this guide includes:
Planners who are conducting feasibility
studies or alternatives analyses (AAs) and
need information about exclusive transit
running ways for right-of-way and cost
estimates
Designers and engineers who are
commencing the development of typical
section packages for a premium transit
service project during preliminary
engineering or project development

▪▪
▪▪
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and local government staff who are
▪▪ FDOT
reviewing studies and plans for new transit
services

1.2 AUTHORITY FOR THIS GUIDE

FDOT’s authority to prepare guidance for the
design of exclusive transit running ways comes
from Florida Statutes Section 335.02, which allows exclusive lanes on the State Highway System and allows FDOT to “establish standards for
lanes on the State Highway System.” In doing so,
FDOT is directed to “seek to achieve the highest
degree of efficient mobility for corridor users,”
and FDOT “must give consideration to ... multimodal alternatives [and] addition of special use
lanes [and] the most effective use of existing
rights-of-way.” Thus, FDOT is authorized to explore and implement multimodal alternatives as
a means of maximizing mobility in State roadway
corridors.

1.3 SCOPE OF THIS GUIDE

The transit services studied for this project focused on the exclusive transit running way applications that are most likely to be developed in
Florida. Such applications comprise:
Concurrent flow curb bus lanes
Concurrent flow median bus lanes
Contraflow bus lane on a one-way street
Contraflow bus lane on a two-way street
At-grade two-way busway on a two-way
street
At-grade reversible one-lane median busway
on a two-way street
At-grade exclusive busway in roadway rightof-way
At-grade exclusive busway in separate rightof-way
Exclusive bus street
Shoulder-running bus lanes on a limitedaccess roadway

▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪

These scenarios are described in more detail in
Section 3.0. High-occupancy vehicle (HOV) applications and grade-separated busways are not
included in this guide.
For the purposes of this guide, “premium transit
services” consist of bus rapid transit (BRT) and
express bus services. Rail modes are considered
premium transit services but rail modes require
different design criteria and are not addressed in
this guide.

1.4 USE OF THIS GUIDE

The conceptual typical sections and design guidance provided in this guide are for Florida applications of exclusive transit running ways. Use
of the typical sections and design guidance presupposes that appropriate early planning has occurred. That is, this guide assumes that the need
for an exclusive transit running way has been
properly established, the alignment for that exclusive running way appropriately selected, and
the need for a specific type of exclusive running
way carefully determined. To assist with this early planning, Section 4.0 lists and describes several documents that provide relevant guidance.
This guide is intended to be a starting point for
designing exclusive transit running ways. Caseby-case evaluation of sites and corridors is essential in producing design drawings that are feasible
and effective. This guide provides references to
various sources of design guidance and standards
to aid in the development of design drawings.
The information in this guide is based on the
PPM, the Florida Greenbook, and other Florida
design documents. This guide is not a standard.
If there is a conflict between this guide and any
approved/adopted design criteria or standards,
the designer is encouraged to seek variances
and/or exceptions until such time as transit-specific design criteria and standards are adopted.
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▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
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Background

Background

2.0 BACKGROUND

This section summarizes the literature review,
case studies, and typical section reviews that
were conducted for the purpose of obtaining
state-of-the-practice information about the design and operation of exclusive transit running
ways. This information guided development of
the typical sections in Section 3.0. It should be
noted that the findings and recommendations
presented in Sections 2.1, 2.2, and 2.3 were developed independently of each other.

lane width. Per Accessing Transit:
▪▪ Bus
Design Handbook for Florida Bus Passenger

2.1 LITERATURE REVIEW
2.1.1 Overview
The literature review that informed the development of the typical sections in Section 3.0
focused on key national and Florida technical
manuals and reports that influence (or could
influence) decision-making related to the development of typical sections for exclusive transit
running ways. Particular attention was given to
elements relevant to exclusive transit running
ways in Florida contexts and on Florida roadways. A total of 15 documents were reviewed
and are among those listed and described in Section 4.0. Appendix A includes typical sections obtained through the literature review.
2.1.2 Findings
Many of the reports, guides, and manuals examined as part of this literature review effort did
not provide specific geometric guidelines for
the design of typical sections for exclusive transit running ways. These documents focused on
qualitative, rather than quantitative, design considerations. However, several of the reviewed
documents provided examples via case studies
and suggested several topics for consideration
in preparing typical sections for exclusive transit
facilities in Florida. Key findings of the literature
review are as follows:
June 2013

▪▪
▪▪
▪▪

▪▪

Facilities, Version 2 (1), the desirable bus lane
width is 12 feet. As reported in Integrating
Transit into Traditional Neighborhood
Design Policies – The Influence of Lane
Width of Bus Safety (2), the width of traffic
lanes used by buses has safety impacts.
The report recommends a minimum width
of 12 feet wherever possible but notes
that, on multilane roadways in traditional
neighborhood design (TND) communities,
at least the outside lane should be 12 feet
wide. Transit Cooperative Research Program
(TCRP) Report 90 (3,4) and TCRP Report 153
(5) indicate that concurrent flow bus lanes
should be at least 11 feet wide.
Interaction with bicyclists. Integrating
Transit into Traditional Neighborhood
Design Policies – The Influence of Lane
Width of Bus Safety (2) notes that State
law in Florida requires motorists to allow a
minimum of 3 feet of clearance for bicyclists.
Vertical clearance. TCRP Report 153 (5)
recommends a minimum of 16 feet of
vertical clearance for 40- and 45-foot buses.
Separators and delineators. FTA’s
Characteristics of Bus Rapid Transit for
Decision Making (6) states that running way
markings are important for communicating
the presence and purpose of the running
way to motorists and pedestrians. Lane
delineators and separators such as raised
curbs, medians, and Jersey barriers affect the
typical section.
Conversion to rail. TCRP Report 90 (3,4)
notes that BRT running ways can be shared
with light rail transit (LRT). The running way
must be designed to accommodate both
modes in terms of typical section, grades,
vertical clearance, and so forth.

speed. Typical section dimensions
▪▪ Design
must be sensitive to design speed of the

transit facility.
Bus-on-shoulder (BOS) operations. BOS
operations are an option for providing an
exclusive facility when bus volumes are low
but the need for travel time and reliability
improvements is high. Research indicates
that a 12-foot shoulder is desirable for
BOS operations; a 10-foot shoulder should
be the minimum for BOS operations.
Other geometric issues to be considered
in implementing BOS projects are lateral
clearance to roadside obstructions,
visibility of the curb or edge of the road
at night, drainage features, cross slope,
superelevation, and increased horizontal
curvature of the bus’s travel path (7,8).
Shared bicycle/bus lanes (SBBLs).
Operational experience indicates that
implementing SBBLs requires a strong
commitment to enforcing lane usage
restrictions and a willingness to prohibit
general traffic from making right turns
from the SBBL or using it as a through lane.
The researchers found that little formal
research had been conducted on the safety
and effectiveness of various designs. The
researchers also found that agencies who
had implemented SBBLs had minimal interest
in implementing more SBBLs (9).
Based on the above findings, the typical sections
provided in Section 3.0 include the following:
A lane width of 12 feet is preferred for
exclusive transit lanes, but the lane could
be narrowed to 11 feet if necessary. If
premium transit operates on multilane
roads in TND communities, general traffic
lanes could be narrower still, but the lane
that transit service operates in should be
at least 11 feet wide. (Guided busways

▪▪

▪▪

▪▪
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▪▪

▪▪
▪▪
▪▪
▪▪
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are not within the scope of this guide but
could be considered where it is not possible
to provide bus lanes that are at least 11
feet wide.) Bus lane width should consider
bus turning requirements (e.g., at curves,
at intersections, and on transitions near
stations). All TND communities should
provide for comprehensive pedestrian and
bicyclist access to transit.
Typical sections for BOS operations on
both interrupted-flow and uninterruptedflow facilities may be of value to transit
agencies in Florida, although the limited
extent to which urban-area interruptedflow arterials in Florida have shoulders will
limit opportunities for BOS operations on
interrupted-flow facilities. BOS operations
on interrupted-flow roadways appears to
function similar to dedicated bus lanes with
respect to bus stop access and interactions
with general traffic turning movements. BOS
operations appear to be implemented on
interrupted-flow facilities when there is not
enough bus volume to justify a dedicated
lane.
Typical sections for exclusive transit running
ways should consider that State law requires
motorists to give bicyclists at least 3 feet of
clearance. If the transit lane is too narrow,
bus operators might encroach into that
buffer or encroach into other lanes.
Given the influence of various propulsion
technologies and features such as low-floor
boarding on bus dimensions, typical sections
for exclusive transit running ways should
include vertical clearance requirements.
Typical sections should account for a range
of separators and delineators.
If it is intended that an exclusive bus facility
may one day be converted to a rail facility or
shared with a rail mode, the typical section
should reflect the design requirements of
both.

sections for exclusive transit running
▪▪ Typical
ways should be sensitive to the effect of

design speed on running way dimensions
and features. For example, exclusive transit
facilities with higher design speeds may
require wider lanes than facilities with lower
design speeds.

2.2 CASE STUDIES
2.2.1 Overview
To support the preparation of this guide, case
studies of five BRT systems implemented within
the last 10 years were conducted. Some of the
agencies that operate these BRT systems are
planning to implement new BRT services as well.
The selected case study systems reflect a variety
of transit running ways and BRT elements that
are relevant to Florida transportation patterns,
needs, and opportunities. Table 1 describes the
case studies that were conducted. Appendix A
includes typical sections obtained from the interviewed agencies.

Table 1. Case Studies

System

Running Way Type(s)

South Miami-Dade Busway (Miami, FL)

Separate right-of-way (busway)

HealthLine (Cleveland, OH)

Median busway

Emerald Express (Eugene, OR)

Dedicated lane, contraflow lane, median
busway, and bi-directional single-lane

MAX, Strip & Downtown Express (SDX), and
Boulder Highway (Las Vegas, NV)

Mixed traffic and dedicated lane

Rapid Ride (Albuquerque, NM)

Mixed traffic

Key Dates
Phase I opened 1997
Phase II extended December 2007
Opened October 2008
Opened 2007
Extended January 2011
MAX - opened June 2004
SDX - opened 2010
Boulder Highway - opened September 2011
Full BRT design planned for 2013

Background

As part of the case study effort, representatives of each of the selected BRT systems were
interviewed to understand lessons learned with
respect to intersection operations, pedestrian
accessibility, and design trade-offs. The following questions were used to generally guide the
interviews:
What did the design process for choosing the
running way type involve?
Was there any reason for choosing the
running way type that you ultimately
implemented versus other alternatives?
Can you comment on any design trade-offs
related to the selected running way?
Can you provide the typical section package
for the BRT service?
What guidelines/standards did you use to
design the running way?
What kinds of challenges did you face in
developing typical sections and getting them
approved?
How did the selected running way perform
after implementation?
Can you provide copies of AA, engineering,
and design studies for the BRT service?
What design advice would you provide to an
agency that is commencing a BRT AA now?

▪▪

▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪

2.2.2 Findings
The case studies uncovered several considerations to take into account when deciding
among running way alternatives and designing
the selected running way. Key findings of the
case studies follow:
Running way design is strongly influenced
by corridor constraints; availability of rightof-way is a common constraint. Other
factors are traffic and pedestrian volumes
and delays, pedestrian access, bicycle lane
provision, turning volumes, deliveries,
driveway access, parking, street network
form, driver expectation, and aesthetics/

▪▪
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▪▪

▪▪
▪▪
▪▪

image of the transit service.
Station design and location affect the
amount of right-of-way needed, particularly
at intersections. Inbound and outbound
platforms could be located at the same
station, or they could be part of directional
stations that straddle intersections. The
latter can be used to accommodate left turn
lanes where the exclusive transit facility
takes the form of median-running dedicated
lanes. Some station designs may require
doors on the left side of the bus. Station
design is site-specific; one station plan may
not be appropriate for all stations along the
route.
BRT systems that have dedicated running
ways report that dedicated running ways are
essential to the success of their BRT service
and should be provided whenever possible.
They report that dedicated running ways
contribute to significant travel time savings
and improved reliability and that curbside
transit lanes may be susceptible to delays
due to the presence of delivery vehicles and
double-parked automobiles in the curbside
transit lane.
More than one type of running way may be
appropriate along a given bus route.
The preferred bus lane width is 12 feet.
Widths of 11 and 11.5 feet have been used
in some cases, but the viability of narrower
lanes depends on curvature, design speed,
and operator training.
The type of separation between exclusive
transit lanes and general traffic lanes can
serve to identify the exclusive transit
lanes and keep general traffic out of them.
One case study stated that rumble strips
can deter automobiles from entering the
exclusive transit lanes while still allowing
automobiles and buses to pass disabled
vehicles or construction. Mountable curbs
have been used as a separation option as

▪▪
▪▪

▪▪
▪▪

▪▪
▪▪

well, but one of the case studies indicated
that a mountable curb can be problematic
for motorcyclists who mistake it for a lane
line. The selected type of separation should
function in the dark and in the rain as well as
during daylight and dry conditions.
Bicyclists can be accommodated along a
premium transit route in multiple ways,
although right-of-way constraints may result
in sub-optimal conditions. In Cleveland, for
example, bicycle lanes were narrowed at
some intersections.
Jaywalking between median stations and
streetside destinations can be a concern.
Barriers, signage, countdown pedestrian
signals, and education efforts have been
reported to lessen jaywalking. One case
study reported that curbside running
ways on high-speed arterials help keep
pedestrians on the sidewalk.
Center running ways decrease pedestrian
crossing time to and from stations.
Most of the case study transit agencies
reported that BRT-specific running way
design standards did not exist when they
designed their projects. They relied on a mix
of city, county, and/or state standards—both
local and non-local—and took advantage of
design variances. Jurisdictional constraints
may require different running ways along the
BRT route.
Exclusive transit facility design speed
influences lane width and median
requirements.
Two case studies reported initial crashes
associated with driver expectation at
intersections with the dedicated BRT facility.
Educational efforts and increased signage
were used to address those crashes. In
general, the case studies indicate that there
is a period after BRT implementation in
which drivers are adapting to the presence
of BRT.
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timings may require further
▪▪ Signal
adjustment after BRT begins operation.
transit facilities may require special
▪▪ Exclusive
pavement design to support bus loads.
Based on the above findings, the typical sections
provided in Section 3.0 include the following:
Allowing 11-foot exclusive transit lanes in a
constrained environment but maintaining 12
feet as the desirable width
Accounting for a range of separator and
delineator types
Accounting for a range of exclusive transit
facility design speeds, as this affects lane
width and median requirements
Accounting for bicycle lanes and paths
Providing references to detailed information
on topics including station layout, shelter
placement, transit preferential treatments,
and pedestrian access to stations

▪▪
▪▪
▪▪
▪▪
▪▪

2.3 EXISTING AND
PLANNED FLORIDA PROJECTS
2.3.1 Overview
To support the preparation of this guide, typical sections prepared for existing and planned
Florida BRT and exclusive transit facility projects
were requested from Florida transit agencies
and reviewed. Information was obtained for the
following projects:
Downtown BRT Enhancement Project
(Jacksonville)
North Corridor BRT (Jacksonville)
Southeast Corridor BRT (Jacksonville)
Parramore LYMMO BRT Extension (Orlando)
East West LYMMO BRT Extension (Orlando)
MetroRapid North-South BRT (Tampa)
North-South BRT (Sarasota)
I-Drive BRT (Orlando)
Blanding Boulevard dedicated bus lane
(Jacksonville)
BOS system (Miami)

▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
8

The South Miami-Dade Busway was reviewed as
a case study, as described in Section 2.2.
The typical sections obtained through this effort
are provided in Appendix A.
2.3.2 Findings
The review of typical sections prepared for existing and planned exclusive transit facilities in
Florida uncovered several considerations that
planners and designers of future exclusive transit facilities in Florida should take into account
when deciding among running way alternatives
and designing the selected running way. Key
findings of the review of existing and planned
Florida projects include:
Right-of-way impacts, costs, and ridership
are common criteria used to evaluate
alignment and running way options. Other
criteria include adjacent development,
travel time impact, congestion impact,
environmental impact, parking impact,
mobility, connectivity, grade crossings,
attractiveness/aesthetics, and funding
eligibility.
Most general traffic and transit lanes in the
reviewed projects have been designed as 11and 12-foot lanes.
All of the reviewed BRT services for which
typical sections are available are proposed
to operate in concurrent flow, except for
a portion of the East-West LYMMO BRT
Extension, and all of the BRT vehicles will
have doors only on the righthand side.
Bicycle lanes in the reviewed projects are
provided either curbside or between the
transit lane and the general travel lanes.
Bicycle lane widths vary from 3 to 8 feet.
Currently, Florida Administrative Code Rule
14-20.003 limits bus shelters to a height
of 10 feet and prohibits the placement of
bus shelters in medians on State-owned
roadways. Both conditions affect decisionmaking about exclusive transit running way

▪▪

▪▪
▪▪
▪▪
▪▪

projects on State roads in Florida because
they potentially limit the running way
alternatives that can be considered as well as
station design options and amenities.
BOS operations under congested traffic
conditions can improve transit speed
and reliability. Mainline traffic and bus
operational requirements need to be
identified, and signage should be provided to
alert drivers in the general traffic lanes about
BOS operations.
Based on the above findings, the typical sections
provided in Section 3.0 include the following:
Allowing 11-foot exclusive transit lanes in a
constrained environment but maintaining 12
feet as the desirable width
Accounting for multiple options for bicycle
accommodation
Retaining typical sections that include
median shelters but citing the restrictions
presented by Florida Administrative Code
Rule 14-20.003
Addressing vertical height requirements for
premium transit service components
Including typical sections for BOS operations

▪▪

▪▪
▪▪
▪▪
▪▪
▪▪

SECTION 3.0

TYPICAL SECTIONS
FOR FLORIDA

Typical Sections for Florida

3.0 TYPICAL SECTIONS FOR FLORIDA
This section, informed by the findings summarized in Section 2.0, describes scenarios for provision of exclusive transit running ways in Florida
in terms of typical section elements, dimensions,
analysis considerations, and intersection operations considerations. Typical section elements,
general dimensions, analysis considerations,
and intersection operations considerations have
been identified for the following scenarios:
Concurrent flow curb bus lanes
Concurrent flow median bus lanes
Contraflow bus lane on a one-way street
Contraflow bus lane on a two-way street
At-grade two-way busway on a two-way
street
At-grade reversible one-lane median busway
on a two-way street
At-grade exclusive busway in roadway rightof-way
At-grade exclusive busway in separate rightof-way
Exclusive bus street
BOS operations on an uninterrupted flow
highway
Table 2 describes the exclusive transit running
way scenarios listed above. The table describes
the scenarios with respect to the following characteristics:
Degree of exclusivity. Some scenarios allow
general traffic to share the transit running
way under certain circumstances.
Environment. Exclusive transit running
ways can be developed on surface roads
and limited-access roads. The running ways
can be created by converting general traffic
lanes, converting shoulders, narrowing
existing general traffic lanes, converting onstreet parking lanes, or widening the road.

▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪
▪▪

Some scenarios are better suited
▪▪ Stations.
for providing access to/from transit stations

than others. Station layouts can be highly
variable. All stations must be accessible
in accordance with the Americans with
Disabilities Act (ADA).
Florida legal restrictions. Some scenarios
implemented in the U.S. have features that
Florida law currently limits or prohibits. See
Section 3.1 for more information.
Either standard-length buses or articulated buses could be utilized in all of the above scenarios.

▪▪

▪▪
▪▪

June 2013
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Table 2. Exclusive Transit Facility Physical and Operating Scenarios

Scenario

Example(s)

Curb bus lane in New York City, NY
Source: Kittelson & Associates, Inc.

Curb bus lane in Las Vegas, NV
Source: maps.google.com

Curb bus lane in Eugene, OR
Source: maps.google.com

Curb bus lane in Orlando, FL
Source: maps.google.com

Concurrent flow curb
bus lane

Curb bus lane in Orlando, FL
Source: maps.google.com

12

Degree of
Exclusivity
Might be
shared with
right-turning
vehicles,
deliveries, taxis,
bicycles, and/or
other users
Might be in
effect only
during peak
periods

Florida Legal
Restrictions
Typically used Stations
None, but
where station
typically located District-specific
access is
outside the
procedures for
needed
curb or in a curb lane elimination
extension (“bus analysis might
Might be
bulb”)
apply
created by
converting a
Might feature
general-traffic a pull-out
lane, narrowing (“bus bay”) at
generalstations to allow
traffic lanes,
other buses to
converting on- pass
street parking,
or widening the
road
Environment

Stations

Miscellaneous
Transit signal
priority may be
appropriate

Typical Sections for Florida
Table 2. (Cont.) Exclusive Transit Facility Physical and Operating Scenarios

Scenario

Example(s)

Median bus lanes in Cleveland, OH
Source: maps.google.com

Median bus lanes in Cleveland, OH
Source: maps.google.com

Concurrent flow median
bus lane

Median bus lane in Eugene, OR
Source: Lane Transit District

June 2013

Median bus lanes in Las Vegas, NV
Source: maps.google.com

Degree of
Exclusivity
Might be shared
with leftturning vehicles
Might be in
effect only
during peak
periods

Environment

Stations

Typically used
where station
access is
needed
Might be
created by
converting a
general-traffic
lane, narrowing
generaltraffic lanes,
converting a
median, or
widening the
road

Stations
typically located
in the median
Median stations
might use a
central platform
to serve both
travel directions
or separate
platforms to
serve each
travel direction

Florida Legal
Restrictions
Florida
Administrative
Code Rule
14-20.003(3)
prohibits transit
shelters in
medians
District-specific
procedures for
lane elimination
analysis might
apply on State
roads

Miscellaneous
Some median
station
configurations
require doors
on the left side
of the bus
Left turn lanes
for general
traffic might be
located inside or
outside the bus
lane; general
traffic might be
allowed to turn
left from the
bus lane
Bus movements
may be
controlled
by dedicated
signals at
intersections
with roadway
network

Typical Sections for Exclusive Transit Running Ways | 13

Table 2. (Cont.) Exclusive Transit Facility Physical and Operating Scenarios

Scenario

Contraflow bus lane on a
one-way street

Contraflow bus lane on a
two-way street

14

Example(s)

Contraflow bus lane in Orlando, FL
Source: maps.google.com		

Bi-directional bus lane in Eugene, OR 1
Source: maps.google.com

Degree of
Exclusivity
Not shared with
other users
May require
substantial
separator
from general
traffic and/
or pedestrian
fence to
manage driver
and pedestrian
expectation
issues,
respectively
Separator
should be
flush with the
pavement if bus
lane is a parttime lane
Typically not
shared with
other users
Separator
should be
flush with the
pavement if
bus lane is a
part-time lane
shared with
other users

Environment

Stations

Typically used
where station
access is
needed
Takes
advantage
of available
directional
roadway
capacity
Typically no
more than 1-2
blocks long

Stations
typically located
outside the
curb or in a curb
extension (“bus
bulb”) but
median stations
are possible
Might feature
a pull-out
(“bus bay”) at
stations to allow
other buses to
pass

Typically used
where station
access is
needed
Takes
advantage
of available
directional
roadway
capacity

Stations
typically located
outside the
curb or in a curb
extension (“bus
bulb”) but
median stations
are possible
Might feature
a pull-out
(“bus bay”) at
stations to allow
other buses to
pass

Florida Legal
Restrictions
District-specific
procedures for
lane elimination
analysis might
apply
Florida
Administrative
Code Rule
14-20.003(3)
prohibits transit
shelters in
medians on
State roads

District-specific
procedures for
lane elimination
analysis might
apply
Florida
Administrative
Code Rule
14-20.003(3)
prohibits transit
shelters in
medians

Miscellaneous
Some station
configurations
require doors
on the left side
of the bus
Bus movements
may be
controlled
by dedicated
signals at
intersections
with roadway
network

Some station
configurations
require doors
on the left side
of the bus
Bus movements
may be
controlled
by dedicated
signals at
intersections
with roadway
network

Typical Sections for Florida
Table 2. (Cont.) Exclusive Transit Facility Physical and Operating Scenarios

Scenario

At-grade two-way
busway on a two-way
street

Example(s)

Median busway in Eugene, OR 2
Source: Lane Transit District		

Median busway in Las Vegas, NV 2
Source: maps.google.com

Florida Legal
Restrictions
Typically used Stations
Florida
where station
typically located Administrative
access is
in the median Code Rule
needed
Median stations 14-20.003(3)
prohibits transit
Typically located might use a
in the median central platform shelters in
medians
to serve both
travel directions
or separate
platforms to
serve each
travel direction
Environment

Stations

Miscellaneous
Some station
configurations
require doors
on the left side
of the bus
Bus movements
may be
controlled
by dedicated
signals at
intersections
with roadway
network

Not shared with Typically used Stations
Florida
other users
where station
typically located Administrative
access is
in the median Code Rule
needed
14-20.003(3)
prohibits transit
Typically used
shelters in
where right-ofmedians
way constraints
prevent
implementation
of a two-lane
busway

At-grade reversible onelane median busway on a
two-way street

Not shared with Typically used
other users
where station
access is
needed

At-grade exclusive
busway in roadway
right-of-way
Busway in Orlando, FL 2
Source: maps.google.com

June 2013

Degree of
Exclusivity
Not shared with
other users
Higher degree
of separation
from general
traffic in
comparison
to curb and
median transit
lanes

Busway in Miami, FL 3
Source: maps.google.com

Station
layout varies;
platforms may
be curbside
and/or in
transition area
between bus
lanes and
general traffic
lanes

Florida
Administrative
Code Rule
14-20.003(3)
prohibits transit
shelters in
medians

Bus movements
may be
controlled
by dedicated
signals at
intersections
with roadway
network
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Table 2. (Cont.) Exclusive Transit Facility Physical and Operating Scenarios

Scenario

Example(s)

At-grade exclusive
busway in separate rightof-way

Degree of
Environment
Exclusivity
Not shared with Typically used
other users
where station
access is
needed

Stations

Bus movements
may be
controlled
by dedicated
signals at
intersections
with roadway
network

Stations
typically located
outside the curb

Bus movements
may be
controlled
by dedicated
signals at
intersections
with roadway
network

Exclusive bus street
Transit street in Denver, CO
Source: maps.google.com

Shoulder-running
bus lanes on an
uninterrupted flow
highway

Part-time transit street in Tampa, FL
Source: maps.google.com

Bus-on-shoulder in St. Paul, MN
Source: University of Minnesota

1 This lane operates as a contraflow lane for eastbound buses.
2 Running way type varies along this route.
3 Busway built in abandoned railroad right-of-way adjacent to roadway

16

Buses travel
on shoulder
of limitedaccess facility
under limited
circumstances
Buses yield at
entrance and
exit ramps
Shoulder may
be occupied
by disabled
vehicles

Miscellaneous

Stations
typically located
outside the curb

Busway in Los Angeles, CA
Source: Kittelson & Associates, Inc.
Not shared with Typically used
other users
where station
access is
needed

Florida Legal
Restrictions

Used where
No stations
station access is
not needed
Can be
implemented
on righthand
shoulder
or lefthand
shoulder
depending on
length of transit
trip and location
of entrances
and exits

May be
challenging
implement
on bridge
structures on
State Highway
System in
Florida
FDOT phasing
out lefthand
entrances
and exits on
limited-access
roadways as a
policy

Typical Sections for Florida

3.1 TYPICAL SECTIONS FOR FLORIDA

Section 3.1 presents conceptual typical sections
for exclusive transit running way configurations, identifies conditions that should be analyzed when considering implementation of each
configuration, and describes potential intersection operations issues associated with each
configuration. The conditions and issues are
summarized in Tables 3 through 14, with Table
3 providing guidelines that are relevant to all of
the presented typical sections. The corresponding typical sections are presented in Figures 1 to
11 and depict different running way elements
at midblock locations. Stations are depicted in
some typical sections for illustrative purposes; it
should be noted that stations are not required
to be at midblock locations. Information about
appropriate dimensions accompanies each typical section. The dimensions are provided for the
following two conditions:
Preferred. The preferred condition is where
right-of-way, access management, roadside
conditions, and other factors are such that
desirable design controls and criteria can be
achieved.
Constrained. The constrained condition
is where the impact (environmental, cost,
construction, etc.) of providing desirable
design controls and criteria is too great
and minimum values may be used. Certain
features of the constrained condition may
require design variations and exceptions.
Preferred and constrained conditions are consistent with the criteria and standards of the PPM
and the Florida Greenbook. The information obtained through the literature review, case studies,
and review of Florida projects (which was summarized in Section 2.0) was used to refine the dimensions for each condition and address gaps in the
PPM and Florida Greenbook. Application of engineering judgment may support alternative design
parameters for specific projects and specific sites.

▪▪
▪▪
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It is beyond the scope of this guide to
determine whether or not it is appropriate to use constrained dimensions
in a given scenario. It is stressed that
close coordination with FDOT District
staff is required in selecting the proper
typical sections and proper dimensions to apply along certain roadways
given current and projected traffic and
development conditions in the corridor. This particularly relates to the use
of any constrained dimensions, including any required design variance or design exception documentation.

Most of the conceptual typical sections in this
guide reflect a six-lane roadway section. Adjustments in the typical section components and
dimensions could be made for different through
lane and/or intersection turn lane scenarios. The
assumptions made in preparing the typical sections in this guide, as well as references to standards for specific design elements, are listed for
each configuration in the Notes column of the
dimensions table.
The following general considerations and cautions apply to the presented typical sections:
The typical sections for Florida presented in
this guide are examples. Other configurations
are possible.
The PPM (10), the FDOT Design Standards
(11), and/or Florida Greenbook (12) should
be reviewed carefully to ensure that the
assumptions reflected in this guide are
appropriate for a given site and that sitespecific conditions not covered by the
conceptual typical sections provided in this
guide are addressed correctly.
More than one type of running way may be
appropriate along a given bus route.
Considerations and cautions for specific typical
section features are provided in Table 3.

▪▪
▪▪

▪▪
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Table 3. Considerations and Cautions for Specific Typical Section Features

Typical Section Feature

Separation

Station location, access, and layout

Station width

Shelters

Bicycle lanes
Emergency/service access
Future conversion to rail facility
Higher-speed transit facilities

18

Considerations and Cautions
The various types of separation included in the conceptual typical sections in this guide are not intended to buffer transit vehicles from general traffic but to clearly delineate
the exclusive transit facility and discourage improper use of the exclusive transit facility. The minimum-width separation, based on practice, is a single conventional painted
stripe. Wider painted striping, double-striping, rumble strips, striping with raised pavement markers, raised medians (with or without mountable curbs), jersey barriers, and/
or pylons are alternative types of separation that may be appropriate given site-specific conditions and needs.
Contraflow separation should be more substantial than concurrent flow separation because the consequences of general traffic and other modes using the transit lane
are potentially more acute for the former. Driver, pedestrian, and bicyclist expectation issues can be managed by reinforcing the identity of the contraflow lane through
separation and delineation. Signage is needed to convey information to drivers.
Separation should be visible at night and in the rain as well as during daylight and dry conditions.
Decision-making regarding separation should consider bicycle movements, as raised separation could limit bicycle turning movements (e.g., the ability of bicyclists to leave
a curbside bicycle lane to enter a left turn lane).
Station placement is influenced by geometry and operations. Chapter 2 of (1) provides detailed guidance for station placement.
Examples of station location and layout options are provided in Appendix B. Some station location and layout options require doors on the left side of the bus.
Stations must be accessible in accordance with the ADA.
Median stations may require a railing or fence to buffer passengers on the platform from adjacent general travel lanes.
See (1) for information about station elements, including benches, lighting, and bicycle racks.
Dimensions of station elements are available in (1). Typical sections developed for existing BRT projects in the U.S. indicate that stations should have a minimum of 8 feet of
width (10 feet desired) for the shelter and platform in median operations. Curbside operations should account for a sidewalk as well, though the orientation of the shelter
can be more flexible within curbside stations. In all cases, stations must ultimately be sized to accommodate passenger demand and the number and type of buses using the
station. Refer to (1) for additional guidance on stop and station design and requirements.
Although Florida Administrative Code Rule 14-20.003(3) prohibits transit shelters in medians, conceptual typical sections for median running way configurations are included
in this guide because transit operators outside of Florida who were interviewed for this guide report that median running way configurations offer significant transit travel
time and reliability benefits and can be operated safely. Unless Rule 14-20.003(3) is amended, transit operators in Florida who desire to implement a median running way
configuration should be prepared to seek a variance.
For exclusive transit running ways located curbside, bicycle lanes could be placed to the inside of the transit lane (i.e., between the transit lane and the general traffic lanes), in
which case additional separation between the transit lane and the general traffic lanes is not needed.
The transit running way should be accessible to emergency and service vehicles, so any separators or delineators used to define the transit running way should be navigable
by emergency and service vehicles at periodic intervals at minimum.
If it is intended that an exclusive bus facility may one day be converted to a rail facility or shared by a rail mode (e.g., a streetcar), the typical section should be modified to
reflect the design requirements of both modes.
Minimum width requirements may need to be increased if the facility speed is 50 mph or greater or if the route is curved. See the PPM, the FDOT Design Standards, and/or
Florida Greenbook as appropriate.

Typical Sections for Florida
Table 4. Concurrent Flow Curb Bus Lanes

Description
Typical Section
Concurrent flow curb bus lanes operate by limiting the use of the outside travel lanes
closest to the curb to buses and, in some cases, to limited general traffic (e.g., traffic
making right turns).
Figure 1 on the next page shows a conceptual typical section for a midblock location along with associated dimensions.
A concurrent flow lane could also be located in the lane adjacent to the curb lane. This
is called an interior bus lane (13).
Considerations
The following conditions should be analyzed when considering implementation of
concurrent flow curb bus lanes (6,13-17):
1. On-street parking impacts
2. Business access impacts (e.g., deliveries and loading)
3. Impact on roadway capacity and level of service (LOS)
4. Driveway and intersection density
5. General traffic turning volumes
6. Volume of buses to be accommodated
7. Need to accommodate buses passing each other (e.g., by providing pull-outs at
stations)
8. Station location (i.e., near-side, far-side, and midblock)
9. Pedestrian crossings and station access
10. Bicycle lane accommodation
11. Signalization
12. Enforcement
13. Full-time bus lanes vs. part-time bus lanes

Intersection Operations
Because buses will occupy the outside curb lane, right turns from general traffic lanes need to be accommodated at intersections. In
accommodating right-turning vehicles at intersections, the following treatments can be considered:
• Right-turns from the bus lane. At intersections with light to moderate right-turning volumes (under 100 vehicles per hour),
general traffic is permitted to enter the curb bus lane approaching the intersection. It should be noted that intersection capacity
gained by the use of right-turn overlap phasing and right-turn on red activity will be reduced due to the presence of through
buses.
• Exclusive right-turn lane. At intersections with a high amount of right-turning volumes (more than 100 vehicles per hour),
an exclusive right-turn lane for general traffic outside of the bus lane should be considered. Issues that need to be considered
include the number of buses that are expected to use the curb lane in relation to the right-turning vehicle volume, the treatment
of bicycle lanes, and pedestrian requirements at the intersection.
The quality of bus operations at intersections is sensitive to station location and use of transit signal priority. More information about
these topics can be found in Chapter 4 of (13), (14), and (15).
Conceptual plan view (for illustrative purposes only):

More information about the above conditions can be found in (13-17).

June 2013
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Figure 1. Concurrent Flow Curb Bus Lanes: Typical Midblock Section, Two-Way Street
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Dimensions reflect 2013 PPM
and 2011 Florida Greenbook.
Refer to updated versions as
they are adopted.
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NOTES
2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
Minimum 5' wide sidewalk shall be separated by 2' buffer strip. 6' wide sidewalk can be used when sidewalk constructed
adjacent to curb [PPM, Volume 1, Chapter 8]. 5' minimum sidewalk with complies with ADA standards.
0' wide strip permissible when sidewalk is minimum 6' wide. Minimum of 2' can be used when sidewalk is 5' wide. Buffer
width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
to narrow or re-route sidewalks around driveways. This wider strip places the sidewalk far enough back to not be
affected by the driveway cross slope [Florida Greenbook, Chapter 8].
8' minimum width for station. Sidewalk of 5' or 6' is preferred with the station for total width of 14'. Note that typical
section is showing station on right side of road. The typical section can be modified for a left-side station, two stations,
or no stations. Total cross section width may vary depending on modification.
Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
4' width minimum. 5' width minimum if adjacent to barrier or if the bike lane is between bus lane (G) and travel lanes (I)
[PPM Volume 1, Chapter 8]. Note that the bike lane (F) can be placed between the bus lane (G) and general travel lane
(I) instead, which would eliminate the need for the separator (H). Designers should consider safety, volumes, etc. when
placing bike lane.
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.
1' minimum preferred and 6" constrained based on case studies. Wider separation and/or concrete mountable
separators may be warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to
FDOT Standard Index 302. These mountable separators can have widths of 4', 6', or 8'6".
From PPM, Volume 1, Chapter 2, lanes for arterials should be 12' wide but can be 11' wide if the facility is a SIS road and
meets one of the conditions listed in the footnotes in Volume 1, Chapter 2, of the PPM.
From PPM Volume 1, Chapter 2, median can be 10-12' wide if flush (painted) only on 5-lane sections where left turns
need to be accommodated and speeds are <40 mph. If speeds are <45 mph and the median is raised, minimum width is
22'. This 22' median includes 2'3" Type E curb and gutter on both sides. Minimum width on Urban Streets with speed
limit of 45 mph or less is 15'6" from Chapter 3 in Florida Greenbook.

Concurrent Flow Curb Bus Lanes
Typical Midblock Section, Two-Way Street

Figure

1

Typical Sections for Florida
Table 5. Concurrent Flow Median Bus Lanes

Description
Concurrent flow median bus lanes operate by removing buses from traffic conflicts
associated with curb lanes and placing the buses in the lanes next to the center
median of the roadway. Separation as discussed in Section 2.1 may be present
between the bus lanes and the general travel lanes. This treatment works best
when there is an extended raised median treatment with no midblock or only minor
intersection left turn access.
Considerations
The following conditions should be analyzed when considering implementation of
concurrent flow median bus lanes (6,13-17):
1. Presence of a suitably wide median or impact on roadway capacity and LOS if
general traffic lanes along the median are converted to bus lanes
2. Right-of-way for median stations
3. Need to accommodate buses passing each other
4. Accommodation of general traffic left turns (e.g., by channeling them into lanes
outside the median, by allowing them from the bus lane, or by prohibiting
them)
5. Volume of buses to be accommodated
6. Pedestrian crossing and access
7. Signalization
8. Enforcement
9. Full-time bus lanes vs. part-time bus lanes
More information about the above conditions can be found in (13-17).

June 2013

Typical Section

Figure 2 shows a conceptual typical section for a midblock location along with associated dimensions.

Intersection Operations
Because buses proceeding through an intersection may conflict with left-turning general traffic, left turns either are prohibited at
intersections or special traffic signals are used to assign separate priority to bus through movements and left-turning vehicles. Median
bus lanes do not impact right turns by general traffic.
The quality of bus operations at intersections is sensitive to station location and use of transit signal priority. More information about
these topics can be found in Chapter 4 of (13), (14), and (15).
Conceptual plan view (for illustrative purposes only):
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Figure 2. Concurrent Flow Median Bus Lanes: Typical Midblock Section, Two-Way Street
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1' minimum preferred and 6" constrained based on case studies. Wider separation and/or concrete mountable
separators may be warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to
FDOT Standard Index 302. These mountable separators can have widths of 4', 6', or 8'6".
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.
From PPM Volume 1, Chapter 2, median can be 10-12' wide if flush (painted) only on 5-lane sections where left turns
need to be accommodated and speeds are <40 mph. If speeds are <45 mph and the median is raised, minimum width is
22'. This 22' median includes 2'3" Type E curb and gutter on both sides. Minimum width on Urban Streets with speed
limit of 45 mph or less is 15'6" from Chapter 3 in Florida Greenbook. Note the typical section is showing the station
oriented to the left side of the roadway but the station could also be oriented to the right side of the roadway.

Concurrent Flow Median Bus Lanes
Typical Midblock Section, Two-Way Street

Figure

2

Typical Sections for Florida
Table 6. Contraflow Bus Lane: One-Way Street

Description
Contraflow bus lanes on one-way streets operate by allowing a bus to travel in the
opposite direction of the normal traffic flow so as to take advantage of available
capacity in the other direction. Contraflow bus lanes on one-way streets are often no
more than one to two blocks in length (15).
Considerations
The following conditions should be analyzed when considering contraflow bus lanes
on one-way streets (6,13-17):
1. On-street parking impacts (with consideration of time restrictions)
2. Business access impacts (e.g., deliveries and loading)
3. Impact on roadway capacity and LOS
4. Driveway access
5. Driveway and intersection density
6. Volume of buses to be accommodated
7. Need to accommodate buses passing each other (e.g., by providing pull-outs at
stations)
8. Station location (i.e., near-side, far-side, and midblock)
9. Pedestrian crossings and access
10. Bicycle lane accommodation
11. Signalization
12. Enforcement
13. Full-time bus lanes vs. part-time bus lanes
More information about the above conditions can be found in (13-17).

June 2013

Typical Section
Figure 3 shows a conceptual section for a midblock location along with associated dimensions.

Intersection Operations
Contraflow bus lanes on one-way streets usually do not have a significant impact on intersection operations. Consideration may be
given to the provision of an exclusive left-turn lane on the one-way street based on the number of conflicting buses. It should be noted
that signal progression may be poor for buses due to the variable loading times of passengers and the progression requirements of the
general traffic lanes.
Conceptual plan view (for illustrative purposes only):
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Figure 3. Contraflow Bus Lane: Typical Midblock Section, One-Way Street
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NOTES
2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
Minimum 5' wide sidewalk shall be separated by 2' buffer strip. 6' wide sidewalk can be used when sidewalk constructed
adjacent to curb [PPM, Volume 1, Chapter 8]. 5' minimum sidewalk with complies with ADA standards.
0' wide strip permissible when sidewalk is minimum 6' wide. Minimum of 2' can be used when sidewalk is 5' wide. Buffer
width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
to narrow or re-route sidewalks around driveways. This wider strip places the sidewalk far enough back to not be
affected by the driveway cross slope [Florida Greenbook, Chapter 8].
8' minimum width for station. Sidewalk of 5' or 6' is preferred with the station for total width of 14'.
Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.
4' minimum preferred and 2' constrained based on Figures 8-13 and 8-17 in the HOV Systems Manual, Chapter 8 Design of Arterial Street HOV Facilities, Page 8-21. Figure 8-17 shows no separation between bus lanes but if speeds are
at or near 45 mph, a separator is recommended. Wider separation and/or concrete mountable separator may be
warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to FDOT Standard Index
302, Type I or II Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".
From PPM, Volume 1, Chapter 2, lanes for arterials should be 12' wide but can be 11' wide if the facility is a SIS road and
meets one of the conditions listed in the footnotes in Volume 1, Chapter 2, of the PPM.

Contra-Flow Bus Lane
Typical Midblock Section, One-Way Street

Figure

3

Typical Sections for Florida
Table 7. Contraflow Bus Lanes: Two-Way Street

Description
Contraflow bus lanes on two-way streets operate by designating a lane for buses to
travel in the opposite direction of normal traffic flow. This lane is typically a different
lane during the different peak periods. For example, on an east-west arterial during
the a.m. peak hour with the peak direction being eastbound, a contraflow bus lane
that flows eastbound could be established on the inside westbound lane. During the
p.m. peak hour, when the peak direction is westbound, a contraflow bus lane that
operates westbound could be established on the inside eastbound lane.
With this treatment, overhead lane use control signals and signing may be required
to properly alert drivers that a lane on their side of the median is in use by buses
traveling in the opposite direction. This configuration could be supplemented by
the provision of a buffer zone between the contraflow bus lane and the adjacent
general traffic lane, along with the placement of traffic cones or pylons between the
contraflow lane and the adjacent traffic lane.
Considerations
The following conditions should be analyzed when considering contraflow bus lanes
on two-way streets (6,13-17):
1. Presence of a suitably wide median or impact on roadway capacity and LOS if
general traffic lanes along the median are converted to bus lanes
2. Right-of-way for median stations
3. Need to accommodate buses passing each other
4. Accommodation of general traffic left turns (e.g., by channeling them into lanes
outside the median or prohibiting them)
5. Volume of buses to be accommodated
6. Pedestrian crossings and access
7. Signalization
8. Enforcement
9. Full-time bus lanes vs. part-time bus lanes
More information about the above conditions can be found in (13-17).
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Typical Section

Figure 4 shows a typical conceptual section for a midblock location along with associated dimensions.

Intersection Operations
At signalized intersections, median contraflow bus lanes would be developed inside of the left turn lanes (next to the median), with
buses traveling through the intersection on the same signal phase as through traffic and with left turns having a separate phase. At
minor unsignalized side street intersections (and also at midblock driveways), left-in and left-out access may need to be prohibited
during the hours of operation of the exclusive bus lane, as the lane may be physically separated from the adjacent general traffic lanes
through pylons or movable concrete barrier, which would block left turn access. Contraflow bus lanes located along the median would
not impact right turns by general traffic.
Conceptual plan view (for illustrative purposes only):
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Figure 4. Contraflow Bus Lanes: Typical Midblock Section, Two-Way Street
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Note: Bus lane H switches to inside travel on other side of road during opposite peak hour.
The buses in this lane will be traveling opposite the passenger vehicles in the adjacent lanes.
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C
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D
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NOTES
2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
Minimum 5' wide sidewalk shall be separated by 2' buffer strip. 6' wide sidewalk can be used when sidewalk constructed
adjacent to curb [PPM, Volume 1, Chapter 8]. 5' minimum sidewalk with complies with ADA standards.
0' wide strip permissible when sidewalk is minimum 6' wide. Minimum of 2' can be used when sidewalk is 5' wide. Buffer
width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
to narrow or re-route sidewalks around driveways. This wider strip places the sidewalk far enough back to not be
affected by the driveway cross slope [Florida Greenbook, Chapter 8].
Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].
From PPM, Volume 1, Chapter 2, lanes for arterials should be 12' wide but can be 11' wide if the facility is a SIS road and
meets one of the conditions listed in the footnotes in Volume 1, Chapter 2, of the PPM.
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4' minimum preferred and 2' constrained based on Figures 8-13 and 8-17 in the HOV Systems Manual, Chapter 8 Design of Arterial Street HOV Facilities, Page 8-21. Figure 8-17 shows no separation between bus lanes but if speeds are
at or near 45 mph, a separator is recommended. Wider separation and/or concrete mountable separator may be
warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to FDOT Standard Index
302, Type I or II Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".
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and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.
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From PPM Volume 1, Chapter 2, median can be 10-12' if flush (painted) only on 5-lane sections where left turns need to
be accommodated and speeds are <40 mph. If speeds are <45 mph and the median is raised, minimum width is 22'. This
22' median includes 2'3" Type E curb and gutter on both sides. Minimum width on Urban Streets with speed limit of 45
mph or less is 15'6" from Chapter 3 in Florida Greenbook.

Contra-Flow Bus Lanes
Typical Midblock Section, Two-Way Street

Figure

4

Typical Sections for Florida
Table 8. Two-Way Busway: Two-Way Street

Description
Typical Section
A two-way (two-lane) busway in the median operates by removing buses from
traffic conflicts associated with curb lanes and placing the buses in the center median Figure 5 shows a conceptual typical section for a midblock location along with associated dimensions.
of the roadway.
Considerations
The following conditions should be analyzed when considering implementation of a
two-way busway (6,13-17):
1. Presence of a suitably wide median or impact on roadway capacity and LOS if
the median is widened by absorbing the general traffic lanes along the median
2. Right-of-way for median stations
3. Need to accommodate buses passing each other
4. Accommodation of general traffic left turns (e.g., by channeling them into lanes
outside the median or prohibiting them)
5. Volume of buses to be accommodated
6. Pedestrian crossings and access
7. Signalization
8. Enforcement
More information about the above conditions can be found in (13-17).

June 2013

Intersection Operations
Because buses proceeding through an intersection may conflict with left-turning general traffic, left turns either are prohibited at
intersections or special traffic signals are used to assign separate priority to bus through movements and left-turning vehicles. Median
bus lanes do not impact right turns by general traffic.
Conceptual plan view (for illustrative purposes only):
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Figure 5. Two-Way Busway: Typical Midblock Section, Two-Way Street

Vertical clearance for travel lanes
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Note: This typical section does not include width for midblock stations.
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Minimum 5' wide sidewalk shall be separated by 2' buffer strip. 6' wide sidewalk can be used when sidewalk constructed
adjacent to curb [PPM, Volume 1, Chapter 8]. 5' minimum sidewalk with complies with ADA standards.
0' wide strip permissible when sidewalk is minimum 6' wide. Minimum of 2' can be used when sidewalk is 5' wide. Buffer
width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
to narrow or re-route sidewalks around driveways. This wider strip places the sidewalk far enough back to not be
affected by the driveway cross slope [Florida Greenbook, Chapter 8].
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2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.

Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].
From PPM, Volume 1, Chapter 2, lanes for arterials should be 12' wide but can be 11' wide if the facility is a SIS road and
meets one of the conditions listed in the footnotes in Volume 1, Chapter 2, of the PPM.
If concrete separator is to be used, refer to FDOT Standard Index 302. These are mountable separators that can have
widths of 4', 6', or 8'6". If Jersey barrier is to be used, refer to FDOT Standard Index 410, Full Wall concrete barrier wall.
This wall has a width of 2' and a shoulder width of 6' should be included between the travel lane and placement of wall
to account for shy distance at 45 mph. [AASHTO Roadside Design Guide, 4th Edition 2011, Chapter 5, Table 5-7]. Because
concrete traffic separator is mountable, no shy distance is required.
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.
4' minimum preferred and 2' constrained median based on Figures 8-13 and 8-17 in the HOV Systems Manual, Chapter 8
- Design of Arterial Street HOV Facilities, Page 8-21. Figure 8-17 shows no separation between bus lanes but if speeds
are at or near 45 mph, a separator is recommended. Wider separation and/or concrete mountable separators between
bus lanes may be warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to
FDOT Standard Index 302, Type I or II Concrete Traffic Separator. These mountable separators can have widths of 4', 6',
or 8'6". Additional width required if stations are located between bus lanes, as shown in this typical section. Additional
width required if stations are located between bus lanes as shown in typical section. Alternative station layouts and
locations are possible. Consider pedestrian access, the need to relocate transit lanes, increased median width
requirements, and other factors.

Two-Way Busway
Typical Midblock Section, Two-Way Street

Figure

5

Typical Sections for Florida
Table 9. Reversible One-Lane Median Busway: Two-Way Street

Description
Typical Section
A reversible flow median one-lane busway operates by removing buses from traffic
conflicts associated with curb lanes and placing the buses in the center lane of the
roadway. The one-lane median busway would serve peak direction travel during
each peak period, reversing its direction of operation between the peak periods. It is Figure 6 shows a conceptual typical section for a midblock location along with associated dimensions.
important that access to the one-lane busway be provided in the form of mountable
separators or pylons so that service vehicles can reach disabled buses and emergency
vehicles can access the busway.
Considerations
The following conditions should be analyzed when considering implementation of a
reversible one-lane median busway (6,13-17):
1. Presence of a suitably wide median or impact on roadway capacity and LOS
if a general travel lane is converted to the busway; the latter would require
additional right-of-way for the separation between the busway and the
remaining general travel lanes
2. Right-of-way for median stations
3. Need to accommodate buses passing each other
4. Accommodation of general traffic left turns (e.g., by channeling them into lanes
outside the median, by allowing them from the bus lane, or by prohibiting
them)
5. Volume of buses to be accommodated
6. Pedestrian crossings and access
7. Signalization
8. Enforcement
More information about the above conditions can be found in (13-17).

June 2013

Intersection Operations
Because buses proceeding through an intersection may conflict with left-turning general traffic, special traffic signals are used to assign
separate priority to the bus through movement and left-turning vehicles. (Left-turning vehicles operate using protected phasing only.)
A reversible median bus lane would not impact right turns by general traffic.
Conceptual plan view (for illustrative purposes only):
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Figure 6. Reversible One-Lane Median Busway: Typical Midblock Section, Two-Way Street
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Note: This typical section does not include width for midblock stations.
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NOTES
2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
Minimum 5' wide sidewalk shall be separated by 2' buffer strip. 6' wide sidewalk can be used when sidewalk constructed
adjacent to curb [PPM, Volume 1, Chapter 8]. 5' minimum sidewalk with complies with ADA standards.
0' wide strip permissible when sidewalk is minimum 6' wide. Minimum of 2' can be used when sidewalk is 5' wide. Buffer
width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
to narrow or re-route sidewalks around driveways. This wider strip places the sidewalk far enough back to not be
affected by the driveway cross slope [Florida Greenbook, Chapter 8].
Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].
From PPM, Volume 1, Chapter 2, lanes for arterials should be 12' wide but can be 11' wide if the facility is a SIS road and
meets one of the conditions listed in the footnotes in Volume 1, Chapter 2, of the PPM.
4' minimum preferred and 2' constrained based on Figures 8-13 and 8-17 in the HOV Systems Manual, Chapter 8 Design of Arterial Street HOV Facilities, Page 8-21. Wider separation and/or concrete mountable separator may be
warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to FDOT Standard Index
302, Type I or II Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.

Reversible One-Lane Median Busway
Typical Midblock Section, Two-Way Street

Figure

6

Typical Sections for Florida
Table 11. Exclusive Busway in Roadway Right-of-Way

Description
Typical Section
Exclusive busways are special roadways designed for exclusive or predominant use
by buses. These roadways are designed in accordance with the principles, guidelines,
and standards used for traditional roadways. That is, the PPM, the FDOT Design
Standards, and/or Florida Greenbook should be followed for geometric design
Figure 7 shows a conceptual typical section for a midblock location along with associated dimensions.
standards and criteria.
If the busway is built within roadway right-of-way, facilities such as bicycle paths
and pedestrian paths that serve both the busway and the roadway can be shared.
Exclusive busways that are parallel to a roadway require a transition distance to
separate the two facilities.
Considerations
The following conditions should be analyzed when considering implementation of an
exclusive busway in roadway right-of-way (6,13-18):
1. Available right-of-way
2. Transition area components (e.g., station infrastructure and bicycle path)
3. Need to accommodate buses passing each other
4. Volume of buses to be accommodated
5. Separation between opposing directions of bus travel
6. Pedestrian crossings and access
7. Signalization at intersections with the roadway network
8. Distance between busway and adjacent roadway
9. Signage at intersections with the roadway network
10. Enforcement
More information about the above conditions can be found in (13-18).
Regarding Conditions 8 and 9 above, the early crash history of existing busways
located adjacent to a roadway includes vehicles turning right on red from the
roadway and crossing the busway without yielding to buses. Such crashes have been
addressed through increased signage and slower bus speeds.

June 2013

Intersection Operations
The location and design of intersections should follow the design principles, guidelines, and standards used for traditional intersections.
For example, FDOT access management procedures (Rule 14-97) should be followed to obtain acceptable intersection spacing, and the
PPM, the FDOT Design Standards, and/or the Florida Greenbook should be followed for geometric design standards and criteria.
Conceptual plan view (for illustrative purposes only):
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Figure 7. Exclusive Busway in Roadway Right-of-Way: Typical Section
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A

EXISTING
ROADWAY

NOTES
The width of this area is dependent on multiple variables such as roadway speed, ROW width, and cross section
elements that are within the transition zone such as sidewalks, bike paths/multiuse paths, stations, etc. The transition
zone should be considered on a corridor specific basis.
2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
8' minimum width for station. Sidewalk of 5' or 6' is preferred with the station for total width of 14'. Note that typical
section is showing the station on left side of road. The typical section can be modified for a right-side station, two
stations, or no stations. Typical section could also allow for bus passing lanes. Total cross section width may vary
depending on modifications.
Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.
4' minimum preferred and 2' constrained based on Figures 8-13 and 8-17 in the HOV Systems Manual, Chapter 8 Design of Arterial Street HOV Facilities, Page 8-21. Figure 8-17 shows no separation between bus lanes but if speeds are
at or near 45 mph, a separator is recommended. Wider separation and/or concrete mountable separator may be
warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to FDOT Standard Index
302, Type I or II Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".

Exclusive Busway in Roadway Right-of-Way
Typical Section

Figure

7

Typical Sections for Florida
Table 12. Exclusive Busway in Separate Right-of-Way

Description
Exclusive busways are special roadways designed for exclusive or predominant use
by buses. A two-way busway facility in separate right-of-way should be designed
in accordance with the principles, guidelines, and standards used for traditional
roadways (i.e., the PPM, the FDOT Design Standards, and/or the Florida Greenbook).
Considerations
The following conditions should be analyzed when considering implementation of an
exclusive busway in separate right-of-way (6,13-18):
1. Available right-of-way
2. Need to accommodate buses passing each other
3. Volume of buses to be accommodated
4. Separation between opposing directions of bus travel
5. Pedestrian crossings and access
6. Signalization at intersections with the roadway network
7. Distance between busway and adjacent roadway
8. Signage at intersections with the roadway network
9. Enforcement
More information about the above conditions can be found in (13-18).
Regarding Conditions 7 and 8 above, the early crash history of existing busways
located adjacent to a roadway includes vehicles turning right on red from the
roadway and crossing the busway without yielding to buses. Such crashes have been
addressed through increased signage and slower bus speeds.

June 2013

Typical Section
Figure 8 shows a conceptual typical section for a midblock location along with associated dimensions. In this figure, the busway has

curb and gutter. Open drainage sections may also be applicable for exclusive busways.

Intersection Operations
The location and design of intersections should follow the design principles and guidelines used for traditional intersections. For
example, FDOT access management procedures (Rule 14-97) should be followed to obtain acceptable intersection spacing, and the PPM,
the FDOT Design Standards, and/or the Florida Greenbook should be followed for geometric design standards and criteria.
Conceptual plan view (for illustrative purposes only):
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Figure 8. Exclusive Busway Typical Section
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NOTES
2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
Minimum 5' wide sidewalk shall be separated by 2' buffer strip. 6' wide sidewalk can be used when sidewalk constructed
adjacent to curb [PPM, Volume 1, Chapter 8]. 5' minimum sidewalk with complies with ADA standards.
8' minimum width for station. Sidewalk of 5' or 6' is preferred with the station for total width of 14'. Note that typical
section is showing station on right side of road. The typical section can be modified for a left-side station, two stations,
or no stations. Typical section could also allow for bus passing lanes. Total cross section width may vary depending on
modifications.
0' wide strip permissible when sidewalk is minimum 6' wide. Minimum of 2' can be used when sidewalk is 5' wide. Buffer
width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
to narrow or re-route sidewalks around driveways. This wider strip places the sidewalk far enough back to not be
affected by the driveway cross slope [Florida Greenbook, Chapter 8].
Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.
4' minimum preferred and 2' constrained based on Figures 8-13 and 8-17 in the HOV Systems Manual, Chapter 8 Design of Arterial Street HOV Facilities, Page 8-21. Figure 8-17 shows no separation between bus lanes but if speeds are
at or near 45 mph, a separator is recommended. Wider separation and/or concrete mountable separator may be
warranted based on site-specific conditions and needs. If concrete separator is to be used, refer to FDOT Standard Index
302, Type I or II Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".

Exclusive Busway
Typical Section

Figure

8

Typical Sections for Florida
Table 13. Exclusive Bus Street

Description
Exclusive bus streets are downtown streets that are restricted to transit use only.
They may be called transit malls. Exclusive bus streets fully separate bus and car
traffic. The roadways are designed in accordance with the principles, guidelines, and
standards used for traditional roadways (i.e., the PPM, the FDOT Design Standards,
and/or the Florida Greenbook).

Typical Section

Figure 9 shows a conceptual typical section for a midblock location along with associated dimensions.

Considerations
Intersection Operations
The following conditions should be analyzed when considering implementation of an The location and design of intersections should follow the design principles, guidelines, and standards used for traditional intersections.
That is, the PPM, the FDOT Design Standards, and/or Florida Greenbook should be followed for geometric design standards and criteria.
exclusive busway in separate right-of-way (6,13-17):
Conceptual plan view (for illustrative purposes only):
1. Available right-of-way
2. Need to accommodate buses passing each other
3. Volume of buses to be accommodated
4. Pedestrian crossings and access
5. Signalization at intersections with the roadway network
6. Enforcement
More information about the above conditions can be found in (13-17).

June 2013
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Figure 9. Exclusive Bus Street Typical Section
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B
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NOTES
2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
8' minimum width for station. Sidewalk of 5' or 6' is preferred with the station for total width of 14'. Note that typical
section is showing station on right side of road. The typical section can be modified for a left-side station, two stations,
or no stations. Typical section could also allow for bus passing lanes. Total cross section width may vary depending on
modifications.
Outside curb to be Type F curb and gutter [2' width - FDOT Design Standards, Index 300, and PPM, Volume 2, Chapter 6]
on roadways with posted speed <45 mph. Type E curb can be used in special cases for roadways with a posted speed
>45 mph. See PPM Volume 1, Chapter 2, for guidance on curb usage with roadways >45 mph.
Preferred and constrained widths reflect 2012 interviews with and case studies of bus rapid transit systems in the U.S.
and Integrating Transit into Traditional Neighborhood Design Policies - The Influence of Lane Width on Bus Safety.

Exclusive Bus Street
Typical Section

Figure

9

Typical Sections for Florida
Table 14. BOS Operations on Uninterrupted Flow Highway

Description
BOS operations allows buses to travel on the shoulder when the general traffic lanes
are congested (e.g., when speeds in the general traffic lanes are 35 mph or less).
Buses in BOS operation on uninterrupted flow highways are typically not allowed to
travel more than 15 mph faster than general traffic, they must yield at entrance and
exit ramps, and they must merge with general traffic wherever the shoulder is not
suitable for BOS operations (e.g., where a disabled vehicle is parked on the shoulder
or where the shoulder is too narrow). BOS operations is typically accompanied
by signage indicating that buses are allowed to travel on the shoulder. No special
separation or delineation is required.
BOS operations has historically been a retrofit strategy, not something that has been
explicitly designed for when the roadway is designed. However, the Minnesota DOT is
making all shoulders on new and reconstructed uninterrupted flow highways 12 feet
wide in case there is a need to run BOS operations on those facilities in the future.
Considerations
The following conditions should be analyzed when considering implementation of
BOS operations on uninterrupted flow highways (7,8,14,16,17):
1. Available paved shoulder width
2. Clear zones
3. Adequacy of shoulder pavement to support bus loads
4. Volume of buses to be accommodated
5. Signage and markings
6. Enforcement
7. Off-line station access
More information about the above conditions can be found in (7), (8), (14), (16), and
(17).

June 2013

Typical Section

Figure 10 and Figure 11 show conceptual typical sections for righthand and lefthand BOS operations on an uninterrupted flow

highway, along with associated dimensions. Lefthand operations may be suitable where entrances and exits are on the left side,
although FDOT is phasing such exit configurations out. Lefthand operations may also be suitable where entrances and exits are on
the right side if transit trip lengths are long enough that it is worthwhile for the bus to maneuver across the roadway to travel on the
lefthand shoulder, thus avoiding the delay of yielding at entrance and exit ramps.

Operations
Conceptual plan views (for illustrative purposes only):
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Figure 10. Righthand BOS Operations Typical Section
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B

Dimensions reflect 2013 PPM
and 2011 Florida Greenbook.
Refer to updated versions as
they are adopted.

B

B

B

A

NOTES
From PPM Table 2.3.1: Shoulder Widths and Slopes - Freeways, for a 3- or 4-lane freeway (in one direction) the
minimum full width of the shoulder without gutter is 12', 10' of that being paved. It is recommended that the paved
portion of the shoulder be 12' wide but, under constrained conditions, no less than 11'. See FDOT PPM Volume 1,
Chapter 2, for guidance on unpaved shoulder width.
Lanes should be 12' wide for freeway operations [FDOT PPM, Volume 1, Chapter 2].
From Table 2.2.1: Median Widths, for a freeway with all design speeds. This includes a 2' barrier with 12' shoulders
either side. For Interstates or other freeways without barriers, the median width could range from 40' to 64' depending
on the speed of the facility [FDOT PPM, Volume 1, Chapter 2]. Note median width can be reduced to 11' shoulders on
either side under constrained conditions.

Bus-on-Shoulder (BOS) Operations
Uninterrupted Flow Highway, Right Hand Shoulder

Figure

10

Typical Sections for Florida
Figure 11. Lefthand BOS Operations Typical Section
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12'

11'

B
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PAVED MEDIAN/BUS-ON-SHOULDER LANE

26'

24'
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B

B

B

A

NOTES
From PPM Table 2.3.1: Shoulder Widths and Slopes - Freeways, for a 3- or 4-lane freeway (in one direction) the
minimum full width of the shoulder without gutter is 12', 10' of that being paved. It is recommended that the paved
portion of the shoulder be 12' wide but, under constrained conditions, no less than 11'. See FDOT PPM Volume 1,
Chapter 2, for guidance on unpaved shoulder width.
Lanes should be 12' wide for freeway operations [FDOT PPM, Volume 1, Chapter 2].
From Table 2.2.1: Median Widths, for a freeway with all design speeds. This includes a 2' barrier with 12' shoulders
either side. For Interstates or other freeways without barriers, the median width could range from 40' to 64' depending
on the speed of the facility [FDOT PPM, Volume 1, Chapter 2]. Note median width can be reduced to 11' shoulders on
either side under constrained conditions.

Dimensions reflect 2013 PPM
and 2011 Florida Greenbook.
Bus-on-Shoulder (BOS) Operations
Refer to updated versions as
Uninterrupted
Flow Highway, Left Hand Shoulder
they are adopted.

Figure

11
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3.2 OTHER TYPICAL SECTIONS

Appendix A contains typical sections of exclusive transit running ways implemented and/or
designed throughout the U.S. These typical sections are provided as informational examples of
practice only and may include elements that are
not consistent with the PPM, the FDOT Design
Standards, and the Florida Greenbook.
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APPENDIX A

EXAMPLE TYPICAL SECTIONS
FOR INFORMATIONAL
PURPOSES

Example Typical Sections for Informational Purposes

South Miami-Dade Busway Phase II Typical Section (South Miami-Dade Busway System Summary)

81
South Miami-Dade Busway Phase II Typical Section (South Miami-Dade Busway System Summary)
June 2013
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Typical Section Lower Euclid

Typical
Section Midtown
HealthLine Typical Section - Lower Euclid (GCRTA “TOD in Practice” Presentation)

HealthLine Typical Section - Midtown (GCRTA “TOD in Practice” Presentation)
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Example Typical Sections for Informational Purposes

EmX Extension Typical Section - Pioneer Parkway Alternative 1 (from LTD)

EmX Extension Typical Section - Pioneer Parkway Alternative 2 (from LTD)
June 2013
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EmX Extension Typical Section - Pioneer Parkway Alternative 3 (from LTD)

EmX Extension Typical Section - Pioneer Parkway Alternative 4 (from LTD)
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Example Typical Sections for Informational Purposes

EmX Extension Typical Section - Pioneer Parkway Alternative 5 (from LTD)

EmX Extension Typical Section - Pioneer Parkway Couplet Alternative (from LTD)

June 2013
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EmX Extension Typical Section - International Way Alternative 1A (from LTD)

EmX Extension Typical Section - International Way Alternative 2A (from LTD)
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Example Typical Sections for Informational Purposes

EmX Extension Typical Section - International Way Alternative 3A (from LTD)

EmX Extension Typical Section - International Way Alternative 4A (from LTD)

June 2013
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EmX Extension Typical Section - International Way Alternative 1B (from LTD)

EmX Extension Typical Section - International Way Alternative 2B (from LTD)
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Example Typical Sections for Informational Purposes

EmX Extension Typical Section - International Way Alternative 3B (from LTD)

EmX Extension Typical Section - International Way Alternative 4B (from LTD)

EmX Extension Typical Section - RiverBend Drive Alternative (from LTD)
June 2013
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lanes, thereby reducing the number of generalpurpose through lanes on West 6th and West 7th
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EmX Extension Typical Sections - West 6th/7th Avenues to West 11th Avenue Alternative
(West Eugene EmX Extension Project Alternatives Analysis Report)

60

Preliminary-Conceptual Only-Subject to Change

Sahara Avenue
Example Typical Sections for Informational Purposes
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Sahara Avenue BRT Typical Section - Alternative 1 - Mid-Block (Sahara Avenue Corridor Rapid Transit Study)
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Figure 4.11
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Sahara Avenue BRT Typical Section - Alternative
1 - Intersection (Sahara Avenue Corridor Rapid Transit Study)
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Corridor/Rapid Transit Study
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Figure 4.12
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Sahara Avenue BRT Typical Section - Alternative 2 - Intersection (Sahara Avenue Corridor Rapid Transit Study)
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Additional
10 Feet of
Right-of-way
required for
right turn bay
if needed

Figure 4.14

Example Typical Sections for Informational Purposes
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Sahara Avenue BRT Typical Section - Couplet (Sahara Avenue Corridor Rapid Transit Study)

Sahara Avenue One Way Couplet at Las Vegas Boulevard

Corridor/Rapid Transit Study

June 2013

Figure 3.18
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Flamingo Road Corridor Study - Alternatives Analysis | 3 - 91
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by locating
two transit lanes in a tunnel below Las
Figure 3-30 Center Running Rapid Transit with Three Travel Lanes
in Each Direction
Vegas Boulevard. The estimated costs of this config-

Flamingo Road BRT Typical Section - Alternative 1
uration with a tunnel at Las Vegas Boulevard range
(Flamingo Road
Corridor Study)
from $216.17 million to $265.5 million. The tunnel

is assumed to be 36 feet wide, 1,230 feet in length,
with approach ramps of 1,000 feet. Additional utility, drainage, flood control, geotechnical and engineering design considerations of this option will be
explored further through additional studies.
Side Running Transit with Reversible Flow Lane
This option would provide a dedicated curbside
transitway, two general purpose travel lanes in
each direction, and a reversible lane in the center
of the roadway that could accommodate traffic in
the peak period. This alternative was developed to
manage traffic that travels into and out of the Resort Corridor during peak periods. However, analysis of traffic conditions indicates that this alternative
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may not be effective or feasible on Flamingo Road.
A reversible flow lane configuration is generally
best suited to traffic conditions in which at least 60
percent of the traffic is traveling in one direction,
with consistent patterns during both the a.m. and
p.m. peak periods. The Flamingo Road Corridor
does not have a minimum of 60 percent of the traffic going in one direction consistently throughout
the corridor, and there is a high variability during

Figure 3-32 Side Running Rapid Transit with Three Travel Lanes in Each Direction

Flamingo Road BRT Typical Section - Alternative 2
(Flamingo Road Corridor Study)

Central Avenue Corridor BRT Feasibility Assessment

Final Report

Example Typical Sections for Informational Purposes

Recommended Section Louisiana to Carlisle

Recommended Section Carlisle to Girard

Recommended Section Girard to University

Central Avenue Corridor BRT Feasibility Assessment

Final Report

st
st
Sections University to 1 Street
University Boulevard to 1Recommended
Street
There are two options from placement of the BRT from University to Interstate 25.
Option 1 is to place the BRT in the median of Central Avenue. Option 2 is to place the
BRT in right of way currently used for on-street parking and bulb-outs. The study team
recommends that the driving lanes be reduced through this section and that BRT be
placed in the median of Central Avenue from Broadway to Interstate 25. However, the
option of placing the BRT in the existing curb lanes should also be studied further.

June 2013

The Central Avenue cross-section would continue to have two travel lanes in each
Albuquerque Central Avenue BRT Cross Sections
direction. From University to Broadway the roadway would be widened throughout to
(Central Avenue Corridor BRT Feasibility Assessment: Final Report)
create the exclusive lane during peak hours. During off-peak hours, the BRT could
operate in the current outside lane and enter queue-jumper
lanes Sections
around signalized
Typical
for Exclusive Transit Running Ways | 65
intersections. On-street parking would be allowed away from signalized intersections.
16

results.
st

th

Recommended Sections 1 Street to 8 Street
Recommended Section Copper

Central Avenue Corridor BRT Feasibility Assessment

Final Report

Recommended Section Gold
Central Avenue Corridor BRT Feasibility Assessment

Final Report

Recommended Section Gold

17
8th Street to Lomas Boulevard
Two-lane guideway located in the median of Central Avenue with split platform stations.
The Central Avenue cross-section would have one travel lane and bike lane in each
direction with left turn bays at intersections.
th
8th Street to Lomas Boulevard
Recommended Section 8 Street to Lomas
Two-lane guideway located in the median of Central Avenue with split platform stations.
The Central Avenue cross-section would have one travel lane and bike lane in each
direction with left turn bays at intersections.
th

Recommended Section 8 Street to Lomas

66

Lomas Boulevard to Unser Transit Center
Albuquerque Central Avenue BRT Cross Sections
Two-lane guideway
located Corridor
in the median
of Central
Avenue with
center
stations. The
(Central Avenue
BRT Feasibility
Assessment:
Final
Report)
Central Avenue cross-section would be a uniform two travel lanes in each direction with
bike lanes on both sides for the majority of the section. Left turn bays would be
provided at intersections.
Lomas Boulevard to Unser Transit Center

Example Typical Sections for Informational Purposes

Lomas Boulevard to Unser Transit Center
Two-lane guideway located in the median of Central Avenue with center stations. The
Central Avenue cross-section would be a uniform two travel lanes in each direction with
bike lanes on both sides for the majority of the section. Left turn bays would be
provided at intersections.
Recommended Section Lomas to Atrisco

Central Avenue Corridor BRT Feasibility Assessment

Final Report

Recommended Section Atrisco to Unser Transit Center

18

Albuquerque Central Avenue BRT Cross Sections
Terminal Locations
(Central Avenue Corridor BRT Feasibility Assessment: Final Report)
The western terminus would be the Unser Transit Center. The location of the eastern
terminus is not as clear-cut as the western terminus. The project would be well served
by terminating at a park and ride or transit center near Louisiana and the Fairgrounds.
The terminal location will be identified during the Alternatives Analysis Study.

Station Locations
Station locations should be selected after further study of both ridership and
development potential. For the purposes of developing both an operating plan and cost
estimate the project team recommends the city consider 10 station pairs with locations
similar to current Rapid Ride stations.
June 2013
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Fleet Size and Headways
Since the City plans to pursue federal funding through the FTA Small Starts or Very Small

in Boston’s Silver Line tunnel.

medians, and platforms) to roughly 50 fe
station guidelines are provided in Chapt

3-3.1.5.2. Sample Cross Sections
Illustrative cross sections are shown in Figures 3-21 and
3-22. Figure 3-21 shows typical busway cross sections for
locations between stations. Ideally, two 12-foot lanes should
be separated by a 2- to 3-foot painted median and by 8- to
10-foot shoulders. This results in a 42- to 47-foot envelope.
Under restricted situations, the center painted median can be

3-3.1.5.4. Busway Access

Special access treatments are requi
begin, end, or branch and where buses
intermediate access points. Providing th
forward when busways operate on separ
becomes more complex when busways
freeway medians or alongside freeways
DESIRABLE
can be provided directly onto freeway la
42 - 47 FEET
special structures to cross streets.
Busway access options include (1) at
freeways, (2) direct ramps to cross street
8'-10'
12'
2-3'
12'
8'-10'
and (4) at-grade, bus-only connections
streets. In special situations, as in Housto
from busways in freeway medians to off
provided (see Photo 3-H).
Location of access points should reﬂ
MINIMUM
and likely bus routes. Traditional inters
28 - 36 FEET
design standards should be applied per
design and capacity guidelines. Example
connections at the starting and ending po
2'-6'
12'
12'
2'-6'
side-aligned busways are shown in Figu
to freeway travel lanes are made by high
diverging movements. Access to cross s
Figure 3-21.
Typical
busway
a standard “T” ramp.
Sample Cross Sections
(TCRP Report
90, Bus
Rapid cross
Transit,sections.
Volume 2: Implementation Guidelines)
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Example Typical Sections for Informational Purposes
3-34

DESIRABLE
DESIGN A

FREEWAY

MINIMUM
DESIGN B

DESIRABLE
DESIGN C

8'-10'

2'

2'

2'

12'

12'

42-45 FEET

24'-25'

28 FEET

24'

42 FEET

14'

38 FEET

10'

FREEWAY

2'

2'

8'-10'

12'

12'

FREEWAY

FREEWAY

FREEWAY

2'

FREEWAY

BUSWAY IN
FREEWAY MEDIAN

Busway cross sections within freeway median.

FREEWAY

FREEWAY

REDUCED
DESIGN D

FREEWAY

Figure 3-22.

BUSES ALONGSIDE
FREEWAY

BUSWAY ON
SPECIAL R/W

FREEWAY

BUSWAY IN FREEWAY MEDIAN

NOTES:
1. Minimum outside radius for Busways - 50 ft.
2. Minimum lane width for Busways:
Through Lanes - 12 ft.
Left Turn Lanes - 11 ft.

Guided busway and conventional busway sections.

Busway
and
freeway
transitions.
(SOURCE
: Richards,
1990)

(SOURCE: Levinson et al., 1975)

Figure 3-23.

Figure 3-29.

Freeway facility options for BRT

FREEWAY

BRT APPLICATION
PEAK-HOUR
COMMUTER
EXPRESS SERVICE

Sample Cross Sections (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines)
TABLE 3-10
FACILITY

CONVENTIONAL
ALL-DAY BRT
SERVICE

3-29
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CROSS STREET

muter express runs rather than for all-day, multi-function BRT.
3-4.6. Concurrent Flow Bus Lanes

-36

Concurrent ﬂow bus lanes may be located on the outside
lanes or shoulders of the main travel lanes or located within
the median lane. The outside lanes are appropriate where interchanges are widely spaced, weaving conﬂicts are manageable,
and buses traverse a small number of interchanges. They are
used for outlying sections of the Ottawa Transitway, as shown
in Photo 3-I. Median lanes are the most common HOV treatment. They are removed from entry and exit conﬂicts, but
they require special facilities for bus entry and exit. Like the
median barrier BRT options, they include adding lanes to the
freeway cross section. The additional lanes may be provided
by widening the roadway, narrowing existing lanes slightly,
and/or reducing the inside shoulder.

Photo 3-I.

Queensway Busway shoulder lane, Ottawa.

Examples of cross sections are shown in Figures 3-32 and
3-33. Lanes should be 12 feet wide with 2- to 10-foot inside
shoulders for median lanes and 4- to 10-foot shoulders for
outside lanes. Both lane widths and shoulders may be reduced
under special circumstances. The lanes are usually separated
from the main travel lanes by a solid white lane line that is
broken at locations where vehicles may enter or leave. A 1- to

(SOURCE: Texas Transportation Institute et al., 1998)

Figure 3-30.

Examples of cross sections for one-lane busway in freeway median.

SOURCE: Texas Transportation Institute et al., 1998)

Figure 3-31.70Example of reversible ﬂow “T” ramp.

(SOURCE: Texas Transportation Institute et al., 1998)

Figure 3-32. Examples of cross sections for concurrent ﬂow bus
(or HOV) lane located on the outside of a freeway.

Sample Cross Sections (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines)

3-38

Example Typical Sections for Informational Purposes

(SOURCE: Texas Transportation Institute et al., 1998)

Figure
3-33.Sections
Examples
of cross
sections
for concurrent
ﬂow bus (or HOV)
Sample Cross
(TCRP Report
90, Bus
Rapid Transit,
Volume 2: Implementation
Guidelines)
lane located on the inside of a freeway.
June 2013

4-foot separation from adjacent lanes is desirable where space
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concepts applied to urban freeways for a half century. They

, and (7) there are at least 40 buses per hour.
of cross sections for contra ﬂow lanes are given
4. Ideally, the lanes (and buffer) should be wide

Single Traffic
Lanes Each Side
When feasible, contra ﬂow lanes can be installed
without
No Parking
increasing the number of freeway lanes. The lanes
are
free
With Parking Lane
from traffic interferences or violations. Their Two
implementation
Traffic Lanes Each Side

64–68
68–74
76–84

74–78
78–84
86–90

NOTES:
Lower values for 8-foot loading platform, 2-foot separation, 18-foot parking plus travel lane.
Higher values for 10-foot loading platform, 4-foot separation, 19-foot parking plus travel lane.

(SOURCE: Texas Transportation Institute et al., 1998)

Figure 3-34.

Minor Street intersections

restricted to right turns
Example of cross sections for a contra ﬂow bus lane.

MINOR STREET

Most rights-of-way will require more limited space designs;
however, the same basic principles apply. Figures 3-14a and
3-14b show more likely conﬁgurations. Figure 3-14a illustrates a conﬁguration with left-turn lanes, and 3-14b illustrates
a conﬁguration without left-turn lanes. These designs require

total rights-of-way widths of 100 to 105 feet and 90 to 95 feet,
respectively, assuming 10-foot-wide sidewalks. When left
turns are prohibited, the busway is offset about 6 to 8 feet; this
offset decreases as the width of the median island increases.
However, such lateral offsets should be minimized.
Physical separations may be provided by raised islands with
mountable curbs. A minimum separation of 4 feet between the
busway and adjacent travel lanes will provide refuge for
pedestrians and space for signs. When space is extremely tight,
channelization such as ﬂexible posts placed in predrilled holes
can be used. Far-side “transit” signal indications, such as those
used for LRT lines, should indicate to bus drivers when they
may proceed or must stop. This will minimize confusion to
approaching motorists (see Chapter 4).
Passenger loading areas for bus stops should be adequate
for expected peak-hour bus ﬂows. Generally, they should
provide at least two loading positions (100 feet for regular
buses and 140 to150 feet for articulated buses). Stops may be
located either midblock or on the far side. They should be at
least 8 feet wide; a 10-foot width is preferred.

Platform length should accommodate
a minimum of two buses

MAJOR STREET

4. Traffic signals should control movements at crossing
roads. Buses should move on the green phase for through
traffic that is followed by the left-turn phase. (This
sequence is essential to minimize same-direction busautomobile crashes.)
5. Pedestrian access to the stations should be provided at
signalized intersections.
6. Traffic signal–controlled, near-side, left-turn, storage
lanes are shared with the far-side bus station platforms;
special signal phases should be provided wherever left
turns must be accommodated.
7. Bus stops located in the islands must have passenger
protection, and fencing is desirable to channel pedestrian entry and exit to intersection crosswalks.

A
TRAFFIC LANES
150' R

FENCE
BUS STOP

BUSWAY

16'

TRAFFIC
SIGNAL
22' - 24'
BUS STOP

150' R

FENCE

TRAFFIC LANES

Buses turning at cross street
should exit busway at least
one block in advance of the
intersection.

A
If buses turn from cross street
to busway, stop line on busway
should be 60 ft. from crosswalk.

Conflicts between left turns and
busway traffic should be avoided
Suggested Signal Phasing:

8'-12'

30'-36'

SW

TRAFFIC LANE

12'-16'

124'-152' R/W
24'-25' 2'-6' 10'
BUSWAY

L. TRN
LANE

30-36'

8'-12'

TRAFFIC LANES

SW

(SOURCE: Adapted from Levinson et al., 1975)

Figure 3-13.

Median arterial busway design for a wide roadway.

Sample Cross Sections (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines)
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A

B

C

SERVICE DESIGN GUIDELINES

A
Example TypicalASections for Informational Purposes

Direction of Traffic
75' Passenger LoadingBus-Only
Zone Lane

25'
Notes:
Shelter
1.) For theShelter
layout and details of the passenger loading zone, refer to Figure X.
2.) A 75′ loading zone is sufficient for a standard (40′) or an articulated (60′) bus.
Transit Way
3.) A 55’ loading zone is sufficient for a standard (40′) bus.
A
a` zoneTransit
Way
4.)Dimension
A 120’ loading
is sufficient
for serving two standard buses simultaneously.
5.)Straight
A 140’ loading
zone is20ft
sufficient for serving a standard and an articulated bus simultaneously.
Approach

After Right Turn

75ft

After Left Turn

50ft

Shelter

No Right Turn

Notes:
1.) For the layout
and details of the passenger loading zone, refer to Figure 8.
No Left Turn
2.) A 75′ loading zone is sufficient for a standard (40′) or an articulated (60′) bus.
Lanes
Transit Way
Platform
Sidewalk
Traffic Lanes
3.) A Sidewalk
55’ loading zoneTraffic
is sufficient
forMedian
a standard (40′)
bus.
8' (min.)
Varies
Varies
24' (minimum)
Varies
8'
Varies
4.) A 120’ loading zone is sufficient for serving two standard buses simultaneously.
up to 12'-13' Each
up to 12'-13' Each
5.) A 140’ loading zone is sufficient for serving a standard and an articulated bus simultaneously.
Typical
A - isA on a bulbout, the minimum taper length is 50’ after the station.
6.) If a Section
BRT station

BRT36

A
LEGEND:
60’ Articulated Bus
Automobile

Notes:
1.) At-grade transitways are fully segregated from mixed traffic flows except at intersections and the
entrance/exit to the transitway.
2.) InSidewalk
this scenario,
only
north-south
movements
cross theTransit
transitway
to shorten
delay.
Traffic traffic
Lanes
Transit
Lane
Lane Bulbout
Sidewalk
Medianare permitted
Traffic to
Lanes
Prohibited
turning
movements
in
this
scenario
can
also
be
permitted,
although
this
will
further
delay
buses.
8'
(min.)
Varies
12' (min.)
Varies'
Varies
12' (min.)
6′ (min.)
Varies
3.) For the layout and details of
the
passenger
loading zone, refer
to12'-13'
Figure
up to
12'-13'
Each
up to
Each8.
(for ADA)
4.) A 75′ loading zone is sufficient for a standard (40′) or an articulated (60′) bus.
Typical Section A - A
5.) A 55’ loading zone is sufficient for a standard (40′) bus.
6.) A 120’ loading zone is sufficient for serving two standard buses simultaneously.
7.) A 140’ loading zone is sufficient for serving a standard and an articulated bus simultaneously.
VTA TRANSIT SUSTAINABILITY POLICY 2007

VTA TRANSIT SUSTAINABILITY POLICY 2007
Sidewalk

Transit Way

Varies

24' (minimum)

Platform/
Median
8' (min.)

Traffic Lanes

Median

Traffic Lanes

Sidewalk

Varies
up to 12'-13' Each

8'

Varies
up to 12'-13' Each

(for ADA)

6′ (min.)

Typical Section A - A
Example Typical Sections (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
June 2013
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Figure 3.8 | A downtown transit mall with a dedicated busway.

Cross Section of the Right of Way for a Transit Mall (Accessing Transit: Design Handbook for Florida Bus Passenger Facilities, Version 2 – Figure 3.9)

Figure 3.9 | Cross-section of the right of way for a transit mall.

76

74

CHAPTER THREE | FACILITY PROTOTYPES

Example Typical Sections for Informational Purposes

(a) 2-Lane – 2-Way Curbed Roads

(b) 4-Lane – 2-Way Curbed Roads
K
0.0
10.5 1

L
0.75
0.75

G = Width of bike lane
H = Minimum travel lane width
J = Recommended travel lane width
K = Minimum inside travel lane width
L = Minimum clearance

All values in feet.
Type
A
B
C
D
E
F
G
H
J
2-Lane
1.25
2.5
3.0
8.5
1.0
16.25
5.0
11.25 2
12.0
4-Lane
1.25
2.5
3.0
8.5
1.0
16.25
5.0
11.25 2 12.0 1
1. For divided 4-Lane -2-Way roads with median, K = 9.5 ft, J = 11.0 ft.
2. Allowed only when right-of-way constraints prohibit recommended travel lane width.

A = Distance from face of curb to edge of bicyclist
B = Required bicyclist area
C = Clearance required between bicyclist and bus
D = Width of bus
E = Width of mirror
F = Distance from face of curb to outside left bus mirror

Recommended Lane Width
for Curbed
Roads (Integrating
Traditional
Neighborhood Design Policies –
Figure
8.3. Recommended
lane Transit
widthsinto
for curbed
roads
The Influence of Lane Width on Bus Safety – Figure 8.3)

40

Integrating Transit Into Traditional Neighborhood Design Policies - The Influence Of Lane Width On Bus Safety: June 2010
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(a) 2-lane -2-way Suburban roads

(b) 4-lane -2-way Suburban roads
H
11.75
11.75

J
12.0
11.0 1

K
0.0
9.5 1

L
0.25
0.25

G = Width of bike lane
H = Minimum travel lane width
J = Recommended travel lane width
K = Minimum inside travel lane width
L = Minimum clearance

All values in feet.
Type
A
B
C
D
E
F
G
2-Lane
0.75
2.5
3.0
8.5
1.0
15.75
4.0
4-Lane
0.75
2.5
3.0
8.5
1.0
15.75
4.0
1. For undivided 4-Lane -2-Way roads with median, K = 10.5 ft, J = 12.0 ft.

A = Distance from face of curb to edge of bicyclist
B = Required bicyclist area
C = Clearance required between bicyclist and bus
D = Width of bus
E = Width of mirror
F = Distance from face of curb to outside left bus mirror

Figure
8.4. Recommended
lane widths
roads
Recommended Lane Width
for Curbed
Roads (Integrating
Transitfor
intosuburban
Traditional
Neighborhood Design Policies –
The Influence of Lane Width on Bus Safety – Figure 8.4)
42

Integrating Transit Into Traditional Neighborhood Design Policies - The Influence Of Lane Width On Bus Safety: June 2010
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and the general-purpose lanes of the main roadway should take into account the operational impacts on buses
The variability of separate busway cross-section elements and dimensions under both ideal and constrained
using the busway,
theislength
of inthe
blocks,
adjacent
land uses
and
the character
ofbusway
the street.
The levels of
conditions
illustrated
Figure
6, forthe
a completely
separated
busway
facility
and where the
is
traffic on the developed
surrounding
street
to becorridor.
considered, as high levels of congestion could lead some
alongside
one also
side ofneed
a roadway
Example Typical Sections for Informational Purposes
drivers to attempt to use the busway as a bypass lane, if it is not properly protected.
FIGURE 6

Separate Busway Typical Section
In the area of the stations, the cross-section
of a median busway will widen significantly, if space is provided
for both stopping lanes and passing lanes. This widening may require acquiring additional right-of-way. If it
is impractical to acquire additional right-of-way, then the extra space required for the station can sometimes
come from restricting on-street parking in the area adjacent to the station, or by reducing the number of
general purpose traffic lanes. As discussed in Section 4.1.3, “Signage, pavement markings and traffic
control,” this roadway widening can also be used to create protected left-turn bays.

Existing or proposed roadway cross-fall needs to be considered. If excessive, it may not allow the use of the
wheelchair ramp provided in many modern buses.
Figures 8-11 illustrate typical cross-sections for both two-lane/two-way and one-lane reversible median
busway designs, given different surrounding roadway widths and station configurations. The cross-sections
are presented for both midblock and intersection configurations. These are shown for both an ideal crosssection (whereDesignation
available right-of-way
is not Dimension
an issue)(feet)
and a constrained
cross-section (where the available
Description
Notes
Preferred Constrained
right-of-way is limited). Although each median busway will need to be carefully designed to the specific
BRT/bus lane
12
11
context whereAit is being installed,
these typical
cross-sections
provide a good starting point for detailed
B
Shoulder
4
Wider shoulders suggested for snow storage.
design, as well as a good visual tool for explaining this2 configuration
to decision makers, community
C
Barrier/curb and gutter
2
2
residents and other stakeholders.
Typical
Section for Separate Busway (Designing Bus Rapid Transit Running Ways)
Ideally, lane widths should be 12 feet (3.65 meters), with shoulder widths outside station areas of a minimum
of 4 feet (1.2 meters). Minimum recommended FIGURE
lane widths are
8 11 feet (3.35 meters) with a minimum
shoulder width outside
station areas
of 2 feet (0.6
meters). Cross-section
widths should be maintained across
Two-Way
Median
Busway,
Typical Cross-Section
structures, although for long structures (more than 200 feet [60 meters] in length), cost constraints may
warrant some reduction in the shoulder width.

At stations, the width of a bus bay or parking area at a station platform may be reduced to 10 feet (3.0 meters),
assuming a separate bus passing lane is provided. Added width should be provided where needed to allow
parking for maintenance vehicles or storing disabled buses.
In the case of a guided busway, the width of each bus lane can be reduced to as narrow as 8 feet, 10 inches
(2.8 meters), with curbing provided on one or both sides of the busway. Curbing can also be provided on the
outside of the busway cross-section outside station areas where there is limited lateral clearance, assuming
bus operating speed is reduced.
8

© 2010 American Public Transportation Association

Designation

Description

A

Dimension (feet)

Notes

Preferred

Constrained

BRT/bus lane

12

11

B

Shy distance

4

1

No shoulder with guided busway.

C

Curb separator

2

2

Possible to replace with 8-inch ripple paint stripe.

Typical Section for Two-Way Arterial Median Busway (Designing Bus Rapid Transit Running Ways)
June 2013

© 2010 American Public Transportation Association
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APTA
RP-BRT-003-10| |Designing
DesigningBus
Bus
Rapid
Transit
Running
Ways
APTA RP-BRT-003-10
Rapid
Transit
Running
Ways

FIGURE99
FIGURE
Two-Way
Busway,Typical
TypicalCross-Section
Cross-Section
Two-Way Median
Median Busway,

Designation

Designation
A
B
C

A
B
C
D

D

Dimension (feet)

Dimension (feet)

Description

Description

Preferred

Constrained

12

11

Preferred

BRT/bus lane

BRT/bus lane

12

Shy distance

4

Shy distance

4

Barrier/curb separatorsepaBarrier/curb

rator

Station platform

Station platform

2

2

Notes

Notes

Constrained
11
1

1

2

2

14

12

14

12

No shoulder with guided busway.

No shoulder with guided busway.

10-inch shoulder added; 4-inch shoulder added

10-inch shoulder added; 4-inch shoulder added

If narrower than 12 feet, must meet ADA requirements.
If narrower than 12 feet, must meet ADA require-

ments.

Typical Section for Two-Way Arterial Median
Busway10(Designing Bus Rapid Transit Running Ways)
FIGURE
Two-Way Median Busway,
FIGURETypical
10 At-Station Section

Two-Way Median Busway, Typical At-Station Section

Designation
B
Designation

B C
C

Description
BRT/bus lane
Description
Curb separator
BRT/bus
lane

Curb separator

Dimension (feet)
Preferred

Constrained

Dimension (feet)

12

11

Preferred

Constrained

2
12

1.5
11

2

1.5

Notes

Notes
Separator should be mountable to allow access
and egress to the lane (pass and service disabled
vehicles). May be 8-inch ripple paint stripe.

Separator should be mountable to allow access
and egress to the lane (pass and service disabled
vehicles). May be 8-inch ripple paint stripe.

Typical Section for Two-Way Arterial Median Busway (Designing Bus Rapid Transit Running Ways)
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FIGURE 11

Bidirectional, One-Lane Median Busway, Typical Midblock Cross-Section

Designation

Description

A
B

C

Dimension (feet)
Preferred

Constrained

BRT/bus lane

12

10

Center station

12

10

Curb separator

2

2

Notes

4-in. separator should be mountable to allow
access and egress to the lane (pass and service
disabled vehicles). Tubular markers (pylons) with
width of 2 to 6 in. may be used. May be ripple paint
stripe.

APTA RP-BRT-003-10
| Designing
Bus
RapidTransit
Transit Running
Typical4.1.3
Section
for Two-Way
Median
Busway
(Designing
Bus
Rapid
RunningWays
Ways)
Signage,
pavementArterial
markings
and traffic
control

In general, a median busway is readily apparent to other users, so there should be limited need to mark the
FIGURE 13
lanes in an aggressive manner, particularly if there is some type of physical separation. One location where
Concurrent Flow Curbside Bus Lanes on a Two-Way Street, Typical Midblock Section
close attention should be paid to signs and markings is at intersections, to make sure that other vehicles do not
mistakenly enter the busway. In particular, cars turning left from a side street may find it somewhat difficult
to distinguish the busway from the general traffic lanes, and an appropriate package of signs and markings
should be deployed. This could include “RIGHT LANE BUSES ONLY” signs (MUTCD R3-11b), “Keep
Right of the Median” signs (MUTCD R4-7), and “peg-a-track” or guideline markings to direct vehicles to the
outside of the busway.
Sight-line constraints for left-turning traffic may be created by a median busway. This must be avoided by
allowing left turns only at traffic signalized intersections and through use of a fully protected left-turn phase.
This protected left-turn operation typically requires a dedicated left-turn lane, unless the turning volumes are
very low, in which case it might be more desirable to prohibit the left-turn movement altogether. While this
left-turn phase requires stopping the oncoming traffic and all traffic in the busway, application of transit
Dimension
(feet)for buses by ensuring that the left-turn phase is not
signal priority technology
can help to minimize
delays
Designation
Description
Notes
activated when a bus is approaching
the intersection.
It is also common to pair a left-turn lane leading up to an
Preferred
Constrained
intersection with a far-side BRT station, such that the station platform is located “in the shadow” of the leftBRT/bus lane
12
10.5
turnA lane, taking
advantage of the extra
width required
for the station to also accommodate a dedicated leftBicycle lane
As required
As required
turnB lane.
C

Curb and gutter

4.1.4 Drainage

2

2

Often, the existing drainage system will be adequate to accommodate increased run-off from any pavement
FIGURE
widening required. In this case, drainage work will
likely be14
limited to relocating of catch basins or culvert
Curbside
Bus
Lanes
on a One-Way
Street,
Typical
Section
extensions. WhereContraflow
an assessment
suggests
that
the additional
pavement
area will
result
in the original storm
frequency design event (1 in 5 year, 1 in 10 year, etc.) not being accommodated, careful consideration to the

Concurrent Flow Curbside Bus Lane on Two-Way Arterial (Designing Bus Rapid Transit Running Ways)
© 2010 American Public Transportation Association
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FIGURE 11

Bidirectional, One-Lane Median Busway, Typical Midblock Cross-Section

Designation

Description

Dimension (feet)
Preferred

Constrained

A

BRT/bus lane

12

10

B

Center station

12

10

C

Curb separator

2

2

Notes

4-in. separator should be mountable to allow
access and egress to the lane (pass and service
disabled vehicles). Tubular markers (pylons) with
width of 2 to 6 in. may be used. May be ripple paint
stripe.

Contraflow
Curbside
Bus Lane
on One-Way
Arterial
(Designing Bus Rapid Transit Running Ways)
4.1.3 Signage,
pavement
markings
and traffic
control
In general, a median busway is readily apparent to other users, so there should be limited need to mark the
lanes in an aggressive manner, particularly if there is some type of physical separation. One location where
close attention should be paid to signs and markings is at intersections, to make sure that other vehicles do not
mistakenly enter the busway. In particular, cars turning left from a side street may find it somewhat difficult
to distinguish the busway from the general traffic lanes, and an appropriate package of signs and markings
should be deployed. This could include “RIGHT LANE BUSES ONLY” signs (MUTCD R3-11b), “Keep
Right of the Median” signs (MUTCD R4-7), and “peg-a-track” or guideline markings to direct vehicles to the
outside of the busway.
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Sight-line constraints for left-turning traffic may be created by a median busway. This must be avoided by
allowing left turns only at traffic signalized intersections and through use of a fully protected left-turn phase.
This protected left-turn operation typically requires a dedicated left-turn lane, unless the turning volumes are
very low, in which case it might be more desirable to prohibit the left-turn movement altogether. While this
left-turn phase requires stopping the oncoming traffic and all traffic in the busway, application of transit
signal priority technology can help to minimize delays for buses by ensuring that the left-turn phase is not
activated when a bus is approaching the intersection. It is also common to pair a left-turn lane leading up to an
intersection with a far-side BRT station, such that the station platform is located “in the shadow” of the left-

Example Typical Sections for Informational Purposes
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FIGURE 12 Typical shoulder bus lane sections in Ottawa. (Source: John Bonsall, McCormick Rankin International.)

BOS Typical Sections - Ottawa (TCRP Synthesis 64 – Figure 12)
June 2013

• St. Marys Bay BBS extended eastward to start at
Fanshawe off-ramp (2001)—travel time savings reported to be “moderate.”

• Patiki Road to Rosebank Road a.m. peak BBS (2001)—
Typical
Sections
Exclusive Transit Running Ways | 81
travel
time savings
reportedfor
as “high.”

Jacksonville RTS Phase One

2-32

Figure 2.2-10: Typical Roadway Section for Bay Street West of Jefferson Street (All Build
Options)
Looking west along Bay Street between Jefferson Street and Madison Street

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)

Environmental Assessment
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Example Typical Sections for Informational Purposes

Figure 2.2-11:
Options)

2-33

Typical Roadway Section for Bay Street East of Broad Street (All Build

Looking west along Bay Street between Laura Street and Hogan Street

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
Environmental Assessment
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Jacksonville RTS Phase One

2-34

Figure 2.2-12: Typical Roadway Section for Forsyth Street West of Jefferson Street (All Build
Options)
Looking west along Forsyth Street between Madison Street and Jefferson Street

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
Environmental Assessment
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Example Typical Sections for Informational Purposes

2-35

Figure 2.2-13: Typical Roadway Section for Forsyth Street East of Broad Street (All Build
Options)
Looking west along Forsyth Street between Main Street and Laura Street

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
Environmental Assessment
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Jacksonville RTS Phase One

Figure 2.2-14: Typical Roadway Section for Adams Street (Build Options C & D)
Looking west along Adams Street between Laura Street and Hogan Street

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)

Environmental Assessment

2-36
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Example Typical Sections for Informational Purposes

2-37

Figure 2.2-15: Typical Roadway Section for A. Philip Randolph Boulevard (Build Options A,
B, C and D)
Looking north along A. Philip Randolph Boulevard between Adams Street and Duval Street

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)

Environmental Assessment
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Jacksonville RTS Phase One

Figure 2.2-16: Typical Roadway Section for Jefferson Street (All Build Options)
Looking north along Jefferson Street between Forsyth Street and Union Street

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)

Environmental Assessment

2-38
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Jacksonville RTS Phase One

Example Typical Sections for Informational Purposes

Figure 2.2-17: Typical Roadway Section for Broad Street North of Forsyth Street (All Build
Options)
Looking north along Broad Street, this section applies to the segment between Forsyth Street and
Adams Street.

Existing Conditions (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
June 2013
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Jacksonville RTS Phase One

Figure 2.2-18: Typical Roadway Section for Broad Street North of Adams Street (All Build
Options)
Looking north along Broad Street, this section applies to the segment between Adams Street and
Duval Street, adjacent to the proposed Courthouse complex.

Existing Conditions (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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Example Typical Sections for Informational Purposes

Figure 2.2-19: Typical Roadway Section for Broad Street North of Duval Street (All Build
Options)
Looking north along Broad Street, this section applies between Duval Street and Union Street.

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

2-41

Proposed Conditions at Super Stop between Ashley and Beaver Streets(Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
Environmental Assessment
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Jacksonville RTS Phase One

Figure 2.2-20: Typical Roadway Section for Broad Street Near Church Street (All Build
Options)
Looking north along Broad Street, this section applies along the north end of the block between
Duval Street and Church Street.

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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Jacksonville RTS Phase One

Examplenear
Typical
Sections
for Informational
Purposes
Figure 2.2-21: Typical Roadway Section for Riverplace Boulevard
Museum
Circle
(All
Build Options)

Looking west along Riverplace Boulevard between Main Street and Museum Circle

Existing Conditions (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
June 2013
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Jacksonville RTS Phase One

2-44

Figure 2.2-22: Typical Roadway Section for Riverplace Boulevard East of Main Street (All
Build Options)
Looking west along Riverplace Boulevard between Flagler Avenue and Wharfside Way

Existing Conditions (Peak Period)

Proposed Conditions at Mid-block (Peak Period)

Proposed Conditions at Super Stop (Peak Period)
Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)

Environmental Assessment
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Example Typical Sections for Informational Purposes

JACKSONVILLE TRANSPORTATION AUTHORITY

Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
June 2013

Typical Sections for Exclusive Transit Running Ways | 95

to southbound operations, as depicted in Appendix G on Sheet 24. Figure 3-3 shows a typical
section for a transit station area.
Figure 3-3: Typical Section Transit Station Area

Bus Rapid Transit Southeast Corridor

North Corridor BRT - Jacksonville (Bus Rapid Transit North Corridor
Final
Environmental
Assessment)
Final
Environmental
Assessment
Figure 2-14: BRT Transit Stop Typical Section

Jacksonville Transportation Authority
May 2011
3-18

Park-n-ride or kiss-n-ride locations are proposed at Station 3 (J. Turner Butler Boulevard), Station 5
(Avenues Walk), and Avenues Mall (Station 6). Further examination of park-n-ride/kiss-n-ride locations
are discussed in Section 3.3.

Southeast Corridor BRT - Jacksonville (Bus Rapid Transit North Corridor Final Environmental Assessment)
96

Example Typical Sections for Informational Purposes

Lymmo East-West - Orlando

June 2013
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Lymmo East-West - Orlando
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Example Typical Sections for Informational Purposes

Lymmo East-West - Orlando

June 2013
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Lymmo East-West - Orlando

100

Example Typical Sections for Informational Purposes

Lymmo East-West - Orlando

June 2013
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International Drive - Orlando
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Example Typical Sections for Informational Purposes

Example BRT Concept (Geary Corridor BRT Study)

June 2013
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Example BRT Concept (Geary Corridor BRT Study)
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Example Typical Sections for Informational Purposes

Example BRT Concept (Geary Corridor BRT Study)

June 2013
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APPENDIX B

STATION LOCATION/LAYOUT AND
INTERSECTION EXAMPLES

lanes. The lanes are demarcated with pavement signage (Figure 14).
Station Location/Layout and Intersection Examples

REFERENCE FIGURES:
• Figure 9. Curbside Bus-Only Lane Concept –Typical Lane Configuration
• Figure 10. Curbside Bus-Only Lane Concept – Typical Station Configuration

Figure 9 Curbside Bus-Only Lane Concept—Typical Lane Configuration

Shelter

Shelter

		

Corridor Bus Lane Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)

VTA TRANSIT SUSTAINABILITY POLICY 2007

June 2013
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Figure 21 Median Bus-Only Lane Concept – Typical Lane Configuration

Shelter

Shelter
Shelter

Figure 22 Median Bus-Only Lane Concept—Typical Station Configuration
		
Corridor Bus Lane Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)

T30

A

75' Passenger Loading Zone
Shelter

Bus-Only Lane

110

a`

Direction of Traffic

• South Miami- Dade Busway in Miami (Figure 30).
Station Location/Layout and Intersection Examples

REFERENCE FIGURES:

• Figure 27. At-Grade Transitway Concept – Typical Lane Configuration.
• Figure 28. At-Grade Transitway Concept – Typical Station Configuration.

Figure 27 At-Grade Transitway Concept—Typical Lane Configuration

Shelter

Shelter

Shelter

		

Corridor Bus Lane Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)

VTA TRANSIT SUSTAINABILITY POLICY 2007

June 2013
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BUS RAPID TRANSIT SERVICE DESIGN GUIDELINES

Figure 10 Curbside Bus-Only Lane Concept—Typical Station Configuration

A

Direction of Traffic

75' Passenger Loading Zone
Shelter

25`

Bus-Only Lane

Bus-Only Lane
Shelter

BRT20

Direction of Traffic

A
Notes:
1.) For the layout and details of the passenger loading zone, refer to Figure X.
2.) A 75′ loading zone is sufficient for a standard (40′) or an articulated (60′) bus.
3.) A 55’ loading zone is sufficient for a standard (40′) bus.
4.) A 120’ loading zone is sufficient for serving two standard buses simultaneously.
5.) A 140’ loading zone is sufficient for serving a standard and an articulated bus simultaneously.

Example BRT Station (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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Sidewalk

Traffic Lanes

Median

Transit Way

Varies

Varies

8'

24' (minimum)

up to 12'-13' Each

Typical Section A - A

Platform
8' (min.)

Traffic Lanes

Sidewalk

Varies

Varies

up to 12'-13' Each

DESIGN GUIDELINES

Station Location/Layout and Intersection Examples

Figure 22 Median Bus-Only Lane Concept—Typical Station Configuration

BRT30

A

75' Passenger Loading Zone
Shelter

Bus-Only Lane

a`

Direction of Traffic

Direction of Traffic
Bus-Only Lane
Shelter

A

Dimension a`
Straight Approach

20ft

After Right Turn

75ft

After Left Turn

50ft

Notes:
1.) For the layout and details of the passenger loading zone, refer to Figure 8.
2.) A 75′ loading zone is sufficient for a standard (40′) or an articulated (60′) bus.
3.) A 55’ loading zone is sufficient for a standard (40′) bus.
4.) A 120’ loading zone is sufficient for serving two standard buses simultaneously.
5.) A 140’ loading zone is sufficient for serving a standard and an articulated bus simultaneously.
6.) If a BRT station is on a bulbout, the minimum taper length is 50’ after the station.

Example BRT Station (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)

June 2013
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Sidewalk

Transit Lane

Traffic Lanes

Median

Traffic Lanes

Transit Lane

Bulbout

Sidewalk

BUS RAPID TRANSIT SERVICE DESIGN GUIDELINES

Figure 28 At-Grade Transitway Concept—Typical Station Configuration

A

75' Passenger Loading Zone
25'
Shelter

Transit Way
Transit Way
Shelter
No Right Turn

No Left Turn

BRT36

A
LEGEND:
60’ Articulated Bus
Automobile

Notes:
1.) At-grade transitways are fully segregated from mixed traffic flows except at intersections and the
entrance/exit to the transitway.
2.) In this scenario, only north-south traffic movements are permitted to cross the transitway to shorten delay.
Prohibited turning movements in this scenario can also be permitted, although this will further delay buses.
3.) For the layout and details of the passenger loading zone, refer to Figure 8.
4.) A 75′ loading zone is sufficient for a standard (40′) or an articulated (60′) bus.
5.) A 55’ loading zone is sufficient for a standard (40′) bus.
6.) A 120’ loading zone is sufficient for serving two standard buses simultaneously.
7.) A 140’ loading zone is sufficient for serving a standard and an articulated bus simultaneously.

Example BRT Station (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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Sidewalk

Transit Way

Varies

24' (minimum)

Platform/
Median
8' (min.)

Traffic Lanes

Median

Traffic Lanes

Sidewalk

Varies

8'

Varies

6′ (min.)

BUS RAPID TRANSIT SERVICE DESIGN GUIDELINES

Station Location/Layout and Intersection Examples
Figure 69 Pedestrian Connectivity Concepts—Median Bus-Only Lane and Curbside Local Bus Service

Local Bus Stop

A

Local Bus Stop

Direction of Traffic

BRT87

BRT Stop
Bus-Only Lane
Bus-Only Lane
BRT Stop

Direction of Traffic
Local Bus Stop

A

Local Bus Stop

Pedestrian Connections

Example BRT Station (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
June 2013
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B

handle either a standard 40-foot or an
articulated 60-foot vehicle at a single time.

BRT77

Figure 58 BRT Station Passenger Loading

60' Passenger Loading Zone
30' Bus Shelter
5'

(Omitted for clarity)

5'

15'

5'

Shelter Queuing Space
ADA
Lift
Area

Door
Clear
Area

Door
Clear
Area

Passenger
Loading Zone

Direction of Traffic
Notes:
1.) A 60’ passenger loading zone is adequate for a standard (40’) bus.
75' Passenger Loading Zone
45' Bus Shelter
5'

5'

15'

(Omitted for clarity)

10'

6'

4'

Shelter Queuing Space
ADA
Lift
Area

Door
Clear
Area

Door
Clear
Area

Door
Clear
Area

Passenger
Loading Zone

Direction of Traffic
Notes:
1.) A 75’ passenger loading zone is adequate for a standard (40’) bus or an articulated (60’) bus.

VTA TRANSIT SUSTAINABILITY POLICY 2007
Example Station Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)

116
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BRT78

Station Location/Layout and Intersection Examples
Figure 58 BRT Station Passenger Loading (continued)

120' Passenger Loading Zone
80' Bus Shelter
5'

10'

10'

(Omitted for clarity)

16'

14'

6'

14'

5'

Shelter Queuing Space
ADA
Lift
Area

Door
Clear
Area

Door
Clear
Area

Door
Clear
Area

Door
Clear
Area

Passenger
Loading Zone

Direction of Traffic
Notes:
1.) A 120’ passenger loading zone is adequate for a standard (40‘) bus and a standard (40’) bus.
2.) For simultaneous arrivals, this configuration assumes that the rear bus will not depart until after
the front bus, with a 5’ gap between the front and rear buses. If buses have bicycle racks, this is 9’.
3.) If the rear bus is permitted to leave prior to the departure of the front bus, the pull-out distance
between the two buses will vary according to the width of the lane it is entering.
140' Passenger Loading Zone
100' Bus Shelter
5'

5'

15'

10'

(Omitted for clarity)

20'

1'

20'

6'

14'

4'

Shelter Queuing Space
ADA
Lift
Area

Door
Clear
Area

Door
Clear
Area

Door
Clear
Area

Door
Clear
Area

Door
Clear
Area

Passenger
Loading Zone

Direction of Traffic
Notes:
1.) A 140’ passenger loading zone is adequate for an articulated (60’) and a standard (40’) bus.
2.) For simultaneous arrivals, this configuration assumes that the rear bus will not depart until after
the front bus, with a 5’ gap between the front and rear buses. If buses have bicycle racks, this is 9’.
3.) If the rear bus is permitted to leave prior to the departure of the front bus, the pull-out distance
between the two buses will vary according to the width of the lane it is entering.

June 2013

Example Station Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
amenity requirements. The following vision
statements identify the difference between the
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two services.
BRT stations have a unique design to
8.2 STATION DESIGN, AMENITIES, AND
RELATED FACILITIES

distinguish them from other services

Discontinued Bike Lane Through Bus Stop

Bus-Only Lane

Curbside Bus-Only Lane with Bike Lane

Bus-Only Lane

Median Bus-Only Lane with Bike Lane

Bus-Only Lane

Bus-Only Lane

Bike Lane Concepts (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)

Continuous Bike Lane through Bus Stop

TRANSIT SUSTAINABILITY POLICY 2007

EmX Intersection Concept - Pioneer Parkway
(Bus Rapid Transit System Improvements for the Pioneer Parkway Corridor - Springfield, OR
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Station Location/Layout and Intersection Examples

TABLE 3-6

64–68
68–74
76–84

Left Turns Prohibited
74–78
78–84
86–90

Left Turns Provided

Minimal roadway envelopes for median arterial busways (curb to curb)

Design Condition
Single Traffic Lanes Each Side
No Parking
With Parking Lane
Two Traffic Lanes Each Side
NOTES:
Lower values for 8-foot loading platform, 2-foot separation, 18-foot parking plus travel lane.
Higher values for 10-foot loading platform, 4-foot separation, 19-foot parking plus travel lane.

16'

12'-16'

L. TRN
LANE

FENCE

A

TRAFFIC LANES

30-36'

SW

8'-12'

A
If buses turn from cross street
to busway, stop line on busway
should be 60 ft. from crosswalk.

BUS STOP

Platform length should accommodate
a minimum of two buses

TRAFFIC LANES
BUSWAY
TRAFFIC LANES

BUSWAY

124'-152' R/W
24'-25' 2'-6' 10'

Buses turning at cross street
should exit busway at least
one block in advance of the
intersection.

150' R

TRAFFIC
SIGNAL

A

22' - 24'

B

FENCE

C

Suggested Signal Phasing:

3-17

Conflicts between left turns and
busway traffic should be avoided

BUS STOP

(Bus Rapid Transit System Improvements for the Pioneer Parkway Corridor - Springfield, OR

4. Traffic signals should control movements at crossing
total rights-of-way widths of 100 to 105 feet and 90 to 95 feet,
roads. Buses should move on the green phase for through
respectively, assuming 10-foot-wide sidewalks. When left
traffic that is followed by the left-turn phase. (This
turns are prohibited, the busway is offset about 6 to 8 feet; this
sequence is essential to minimize same-direction busoffset decreases as the width of the median island increases.
automobile crashes.)
However, such lateral offsets should be minimized.
5. Pedestrian access to the stations should be provided at
Physical separations may be provided by raised islands with
signalized intersections.
mountable curbs. A minimum separation of 4 feet between the
6. Traffic signal–controlled, near-side, left-turn, storage
busway and adjacent travel lanes will provide refuge for
lanes are shared with the far-side bus station platforms;
pedestrians and space for signs. When space is extremely tight,
special signal phases should be provided wherever left
channelization such as ﬂexible posts placed in predrilled holes
turns must be accommodated.
can be used. Far-side “transit” signal indications, such as those
7. Bus stops located in the islands must have passenger
used for LRT lines, should indicate to bus drivers when they
protection, and fencing is desirable to channel pedesmay proceed or must stop. This will minimize confusion to
trian entry and exit to intersection crosswalks.
approaching motorists (see Chapter 4).
Passenger loading areas for bus stops should be adequate
Most rights-of-way will require more limited space designs;
for expected peak-hour bus ﬂows. Generally, they should
however, the same basic principles apply. Figures 3-14a and
provide at least two loading positions (100 feet for regular
3-14b show more likely conﬁgurations. Figure 3-14a illusbuses and 140 to150 feet for articulated buses). Stops may be
trates a conﬁguration with left-turn lanes, and 3-14b illustrates
located either midblock or on the far side. They should be at
a conﬁguration without left-turn lanes.EmX
These
designs require
least
8 feet wide;
a 10-foot width is preferred.
Intersection
Concept
- Pioneer
Parkway

30'-36'

Minor Street intersections
restricted to right turns

8'-12'

TRAFFIC LANE

150' R

SW

(SOURCE: Adapted from Levinson et al., 1975)

Median arterial busway design for a wide roadway.

Sample Cross Section (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines

Figure 3-13.

MAJOR STREET
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MINOR STREET

Flamingo Road Corridor Study - Alternatives Analysis | 3 - 91

Center Running Rapid Transit with Three Travel Lanes
in Each Direction
This alternative provides a center running exclusive
transitway and three general purpose travel lanes in
each direction. The use of three travel lanes in each
direction would minimize impacts to existing vehicle capacity , while still providing higher order rapid
transit service. However, the right of way impacts
are greatest under this rapid transit alternative
compared to other scenarios. The typical cross section would be 138 feet wide. Construction costs are
estimated to be highest for this alternative, ranging from $162.5 to $188.4 million. This alternative
would provide rapid transit travel speeds ranging
between 20 and 22 miles per hour during peak periods. General purpose travel speeds are expected
to range between 19 and 25 mile per hour during
peak periods.
Because of right of way limitations and high traffic
volumes at Las Vegas Boulevard, this option could
transition to mixed flow rapid transit (as described in
Section 3.3.1.7) or a grade separation at this intersecby locating
two
transit
lanes in option
a tunnel
below
Las
tion. The
grade
separation
would
preserve
Vegas
Boulevard.
The
estimated
costs
of
this
configthe vehicle capacity at street level for automobiles
uration
a tunnel
atspeeds
Las Vegas
Boulevard
range
andwith
provide
higher
for transit
vehicles
by lofromcating
$216.17
million
$265.5
The tunnel
two
transittolanes
in amillion.
tunnel below
Las Vegas
is assumed
to beEstimated
36 feet wide,
feet
in length,
Boulevard.
costs1,230
for this
configuration

Flamingo Road Corridor Study - Alternatives Analysis | 3 - 93
Figure 3-30 Center Running Rapid Transit with Three Travel Lanes in Each Direction

Flamingo Road BRT Concept - Alternative 1 (Flamingo Road Corridor Study)

withwith
approach
ramps
ofVegas
1,000 Boulevard
feet. Additional
utila tunnel
at Las
range between
ity, drainage,
flood
control,
geotechnical
engi- to
$240.7 and
$266.5
million.
The tunneland
is assumed
neering design considerations of this option will be
explored further through additional studies.
Side Running Transit with Reversible Flow Lane
This option would provide a dedicated curbside
transitway, two general purpose travel lanes in
each direction, and a reversible lane in the center
of the roadway that could accommodate traffic in
the peak period. This alternative was developed to
manage traffic that travels into and out of the Resort Corridor during peak periods. However, analysis of traffic conditions indicates that this alternative
may not be effective or feasible on Flamingo Road.
A reversible flow lane configuration is generally
best suited to traffic conditions in which at least 60
percent of the traffic is traveling in one direction,
with120
consistent patterns during both the a.m. and
p.m. peak periods. The Flamingo Road Corridor
does not have a minimum of 60 percent of the traf-

Figure 3-32 Side Running Rapid Transit with Three Travel Lanes in Each Direction

Flamingo Road BRT Concept - Alternative 2 (Flamingo Road Corridor Study)

Station Location/Layout and Intersection Examples

TYPICAL SUPER STOP CONFIGURATION
(Layout along existing sidewalk; similar layout applies to curb extension)

RAPID TRANSIT SYSTEM
PHASE ONE PHASE I

June 2013

SUPER STOP CONCEPTS
Downtown BRT Enhancement Project Super Stop - JacksonvilleTYPICAL SHELTER
AND PLATFORM CONFIGURATION
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JACKSONVILLE TRANSPORTATION AUTHORITY

JACKSONVILLE TRANSPORTATION AUTHORITY

Downtown BRT Enhancement Project Super Stop - Jacksonville
122

Figure 3-3: Typical Section Transit StationStation
Area Location/Layout and Intersection Examples

Bus Rapid Transit Southeast Corridor
Final Environmental Assessment

North
Corridor
BRT Station
- Jacksonville
Figure
2-14:
BRT Transit
Stop Typical
Section

Jacksonville Transportation Authority
May 2011
3-18

Park-n-ride or kiss-n-ride locations are proposed at Station 3 (J. Turner Butler Boulevard), Station 5
(Avenues Walk), and Avenues Mall (Station 6). Further examination of park-n-ride/kiss-n-ride locations
are discussed in Section 3.3.

Southeast Corridor BRT Station - Jacksonville
June 2013
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Lymmo East-West Concept - Orlando
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Station Location/Layout and Intersection Examples

Lymmo East-West Concept - Orlando

June 2013
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Lymmo East-West Concept - Orlando
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APTA RP-BRT-003-10 | Designing Bus Rapid Transit Running Ways

and
Intersection Examples
APTA
RP-BRT-003-10
Rapiddirectly
Transit Running
Ways
desirable. This is because it is often difficult
or uncomfortable
for| Designing
busStation
driversBus
toLocation/Layout
travel
adjacent
to
the
curb due to the presence of catch basins, uneven pavement and adjacent mounted signs.
FIGURE 15
If a curb bus lane
is replacing
on-street
or aloading,
then
the bus
lane will
typically
require greater
Contraflow
Curbside
Busparking
Lanes on
One-Way
Street,
Typical
At-Station
Section
width than the parking lane it is replacing, which may require adjusting the lane widths of the adjacent lanes
to provide sufficient width for the bus lane. In contrast, an interior bus lane is usually installed in place of an
existing travel lane, which will typically be of the appropriate width.
Existing roadway cross-fall needs to be considered. If excessive, it may not allow the use of the wheelchair
ramp provided in many modern buses.
Given the other uses of curb space, it is generally not possible to totally physically separate a curb or interior
bus lane, unless these other uses are relocated to the outside of the physically separated area. However, some
options do exist for providing a “soft” separation between the bus lane and general traffic. These include a
continuous rumble strip, similar to what is commonly used along the edge of highways, raised pavement
markings (usually only used in areas where snow plowing is uncommon) or widely spaced vertical
(feet)
delineators.
Because
there is not a greatDimension
deal of experience
with these types of treatments,
Designation
Description
Notes these should be
Preferred
Constrained
carefully considered and analyzed in
any given location
or context to ensure their safety and appropriateness.
A

BRT/bus lane

12

10.5

Figures 12-15 illustrate several typical cross-sections for both concurrent and contraflow curb bus lanes in
B areas andSeparator
4 different surrounding
0.5
May
be ripple
paint stripe.
midblock
at intersections, given
roadway
widths.
These are shown for both an
C
Curb
and gutter
2
ideal cross-section,
where
available right-of-way
is not2 an issue, and a constrained cross-section, where the
available right-of-way is limited. Although every bus lane will need to be carefully designed to the specific
- Concurrent
Flow
Curbside Bus
Lanea on
Two-Way
Arterial
context where Intersection
it is being installed,
these typical
cross-sections
provide
good
starting point
for that detailed
4.2.3 Signage,
markings
and
traffic
control
design,
as well as apavement
good visual
tool for explaining
thisTransit
configuration
to decision
(Designing
Bus Rapid
Running
Ways)makers, community
Signage and
markings are an important element of a curb bus lane, given that it is often difficult to
residents,
andpavement
other stakeholders.
implement a physical separation and that the lane may not serve as a bus lane 24 hours a day or seven days a
week. The decision as to how aggressively to mark
and sign12
a bus lane should be based on the specific
FIGURE
contextConcurrent
and environment
in which a Bus
bus lane
is being
For
example,
a suburban
locationSection
with longer
Flow Curbside
Lanes
on a installed.
Two-Way
Street,
Typical
Intersection
blocks will likely require less intensive signing and marking than an urban location with frequent
intersections and/or curb cuts and significant visual clutter.
In general, some type of sign should be located on each block, to ensure that all vehicles are directed out of
the bus lane and to provide a basis for enforcement at any location along the bus lane. Signs mounted on
overhead mast arms above the bus lane are more effective than signs mounted at the side of the road, because
they are more visible and more directly indicate the location of the lane, particularly in the case of an interior
lane. Preferential pavement markings should be in accordance with the MUTCD.
Using a portland cement concrete pavement rather than an asphaltic concrete pavement can assist in
differentiating the bus lane from the general purpose traffic lanes. In some countries the use of colored
Dimension
(feet)
pavement or painted bus lane is common,
with colors
such as red (the most common), green and blue in use.
Designation
Description
Notes
Although there have been experiments
and
short
sections
that have used color in North America, these
Preferred
Constrained
experiences are relatively limited.
A

B
Standards

BRT/bus lane

12

10.5

Bicycle lane
As required
As required
currently
in development
on this subject
will

TAC
recommend red coloring for bus lanes, with
green reserved
for
bicycle
lanes and blue
facilities.
C
Curb
and gutter
2 for disabled parking
2

June 2013

One of the greatest sources of conflicts with curb bus lanes is other vehicles making right turns, since these
vehicles are generally
allowed to- enter
the bus lane
to make
a turn.
Particularly
in areas
with higher pedestrian
Intersection
Contraflow
Curbside
Bus
Lane
on One-Way
Arterial
volumes where there may be conflicts
that
create
delay
for
right-turning
vehicles,
these
right
turns can create
(Designing Bus Rapid Transit Running Ways)
significant delays for buses as they wait for vehicles to turn or maneuver around them. Careful consideration
should therefore be given to the impact of right turns and pedestrian volumes on the overall integrity of the
©
2010
American Public Transportation Association
21
bus
lane.
© 2010 American Public Transportation Association
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Example BRT Concept (Geary Corridor BRT Study)
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Example BRT Concept (Geary Corridor BRT Study)

June 2013
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Example BRT Concept (Geary Corridor BRT Study)
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Example BRT Concept (Geary Corridor BRT Study)
June 2013
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“Jeffrey Jump” Concept (Chicago Transit Authority)

Western & Ashland Concept (Chicago Transit Authority)
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Western & Ashland Concept (Chicago Transit Authority)

June 2013

Western & Ashland Concept (Chicago Transit Authority)
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Western & Ashland Concept (Chicago Transit Authority)
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Central Loop Concept (Chicago DOT and Chicago Transit Authority)
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Island Boarding Platforms
Buffered from Auto Lanes
2-Thru Auto Lanes with Turn Lane
Pockets
Curbside Protected Bike Lane

existing
Curb Extension Boarding Platforms
2-Thru Auto Lanes with Turn Lane
Pockets
Bikes relocated to Protected Bike
Lane on Randolph

Example - Washington

Example - Madison
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Central Loop Concept (Chicago DOT and Chicago Transit Authority)
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Example - Madison

Example
– Washington/Randolph
Central Loop Concept (Chicago DOT and
Chicago Transit
Authority)
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