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Introduction

1.0 INTRODUCTION

1.1 PURPOSE OF THIS GUIDE

The purpose of this guide is to develop and pres-
ent conceptual typical sections and design guid-
ance for exclusive transit running ways that may
see application in Florida. The typical sections
and design guidance may be included or refer-
enced in future versions of the Plans Prepara-
tion Manual (PPM) and the Florida Greenbook.
The conceptual typical sections and design guid-
ance 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 guid-
ance 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 op-
erating or developing premium transit services
that may or may not rely on exclusive transit run-
ning 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 pri-
mary source of “lessons learned” when it comes
to implementing exclusive transit running ways.

The intended audience for this guide includes:

®m 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

m Designers and engineers who are
commencing the development of typical
section packages for a premium transit
service project during preliminary
engineering or project development

m FDOT and local government staff who are
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 al-
lows exclusive lanes on the State Highway Sys-
tem 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 ... multi-
modal alternatives [and] addition of special use
lanes [and] the most effective use of existing
rights-of-way.” Thus, FDOT is authorized to ex-
plore 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 fo-
cused on the exclusive transit running way ap-
plications that are most likely to be developed in
Florida. Such applications comprise:

m 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

m At-grade reversible one-lane median busway
on a two-way street

m At-grade exclusive busway in roadway right-
of-way

m At-grade exclusive busway in separate right-
of-way

m Exclusive bus street

®m Shoulder-running bus lanes on a limited-
access roadway

These scenarios are described in more detail in
Section 3.0. High-occupancy vehicle (HOV) ap-
plications 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 guid-
ance provided in this guide are for Florida ap-
plications of exclusive transit running ways. Use
of the typical sections and design guidance pre-
supposes that appropriate early planning has oc-
curred. That is, this guide assumes that the need
for an exclusive transit running way has been
properly established, the alignment for that ex-
clusive running way appropriately selected, and
the need for a specific type of exclusive running
way carefully determined. To assist with this ear-
ly planning, Section 4.0 lists and describes sev-
eral documents that provide relevant guidance.

This guide is intended to be a starting point for
designing exclusive transit running ways. Case-
by-case evaluation of sites and corridors is essen-
tial 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-spe-
cific design criteria and standards are adopted.
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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 de-
sign 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 de-
veloped independently of each other.

2.1 LITERATURE REVIEW

2.1.1 Overview

The literature review that informed the devel-
opment 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 devel-
opment 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 road-
ways. A total of 15 documents were reviewed
and are among those listed and described in Sec-
tion 4.0. Appendix A includes typical sections ob-
tained through the literature review.

2.1.2 Findings

Many of the reports, guides, and manuals exam-
ined as part of this literature review effort did
not provide specific geometric guidelines for
the design of typical sections for exclusive tran-
sit running ways. These documents focused on
qualitative, rather than quantitative, design con-
siderations. 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:

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

m [nteraction 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.

m Vertical clearance. TCRP Report 153 (5)
recommends a minimum of 16 feet of
vertical clearance for 40- and 45-foot buses.

m 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.

m 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.

m Design speed. Typical section dimensions
must be sensitive to design speed of the
transit facility.

m 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).

m 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:

m 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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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 uninterrupted-
flow facilities may be of value to transit
agencies in Florida, although the limited
extent to which urban-area interrupted-
flow 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.

m Typical sections for exclusive transit running
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.

Table 1. Case Studies

System Running Way Type(s)

South Miami-Dade Busway (Miami, FL)

Separate right-of-way (busway)

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 in-
terviewed agencies.

Key Dates

Phase | opened 1997
Phase Il extended December 2007

HealthLine (Cleveland, OH)

Emerald Express (Eugene, OR)

Median busway Opened Octoher 2008
Dedicated lane, contraflow lane, median Opened 2007
busway, and hi-directional single-lane Extended January 2011

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

Mixed traffic and dedicated lane

MAX - opened June 2004
SDX - opened 2010
Boulder Highway - opened September 2011

Rapid Ride (Albuquerque, NM)

Mixed traffic

Full BRT design planned for 2013




Background

As part of the case study effort, representa-
tives 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 follow-
ing 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 consid-
erations to take into account when deciding
among running way alternatives and designing
the selected running way. Key findings of the
case studies follow:

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

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

Runnmg way des'g’? 'S stron'gly .ntlﬂuenc_ed serve to identify the exclusive transit associated with driver expectation at
by corridor constraints; availability of right- . . . . ) .
. . lanes and keep general traffic out of them. intersections with the dedicated BRT facility.
of-way is a common constraint. Other . . . .
. . One case study stated that rumble strips Educational efforts and increased signage
factors are traffic and pedestrian volumes - .
. . can deter automobiles from entering the were used to address those crashes. In
and delays, pedestrian access, bicycle lane } . . : . o
- . o exclusive transit lanes while still allowing general, the case studies indicate that there
provision, turning volumes, deliveries, . . : ! ) L
. . automobiles and buses to pass disabled is a period after BRT implementation in
driveway access, parking, street network - . . . .
. . . vehicles or construction. Mountable curbs which drivers are adapting to the presence
form, driver expectation, and aesthetics/ : )
have been used as a separation option as of BRT.
June 2013 Typical Sections for Exclusive Transit Running Ways | 7



m Signal timings may require further
adjustment after BRT begins operation.

m Exclusive transit facilities may require special
pavement design to support bus loads.

Based on the above findings, the typical sections
provided in Section 3.0 include the following:

m Allowing 11-foot exclusive transit lanes in a
constrained environment but maintaining 12
feet as the desirable width

m Accounting for a range of separator and
delineator types

m Accounting for a range of exclusive transit
facility design speeds, as this affects lane
width and median requirements

m Accounting for bicycle lanes and paths

m 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 PROIJECTS

2.3.1 Overview

To support the preparation of this guide, typi-
cal 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:

m 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)

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 ex-
isting and planned exclusive transit facilities in
Florida uncovered several considerations that
planners and designers of future exclusive tran-
sit 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:

m 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.

m Most general traffic and transit lanes in the
reviewed projects have been designed as 11-
and 12-foot lanes.

m 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.

m 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.

m 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 decision-
making 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.

m 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:

m 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

m Retaining typical sections that include
median shelters but citing the restrictions
presented by Florida Administrative Code
Rule 14-20.003

m Addressing vertical height requirements for
premium transit service components

®m Including typical sections for BOS operations
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Typical Sections for Florida

3.0 TYPICAL SECTIONS FOR FLORIDA

This section, informed by the findings summa-
rized in Section 2.0, describes scenarios for pro-
vision of exclusive transit running ways in Florida
in terms of typical section elements, dimensions,
analysis considerations, and intersection opera-
tions considerations. Typical section elements,
general dimensions, analysis considerations,
and intersection operations considerations have
been identified for the following scenarios:

m 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

m At-grade exclusive busway in roadway right-
of-way

m At-grade exclusive busway in separate right-
of-way

m Exclusive bus street

m 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 char-
acteristics:

m 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 on-
street parking lanes, or widening the road.

m Stations. Some scenarios are better suited
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).

m 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 bus-
es 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

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

Example(s)

(urb bus lane in Las Vegas, NV

Concurrent flow curb
bus lane

Curb bus lane in Orfando, FL
Source; maps.google.com

Source: maps.google.com

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

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

Environment

Typically used
where station
access is
needed

Might be
created by
converting a
general-traffic
[ane, narrowing
general-

traffic lanes,
converting on-
street parking,
or widening the
road

Stations

Stations
typically located
outside the
curborinacurb
extension (“bus
bulb”)

Might feature
apull-out

(“bus bay”) at
stations to allow
other buses to
pass

Florida Legal
Restrictions

None, but
District-specific
procedures for
[ane elimination
analysis might
apply

Miscellaneous

Transit signal
priority may be
appropriate

12
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Scenario

Concurrent flow median
bus lane

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

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

Example(s)

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

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

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

Degree of
Exclusivity

Might be shared
with left-
turning vehicles

Might be in

effect only

during peak
periods

Environment

Typically used
where station
access is
needed

Might be
created by
converting a
general-traffic
lane, narrowing
general-
traffic lanes,
converting a
median, or
widening the
road

Stations

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
(ode Rule
14-20.003(3)
prohibits transit
sheltersin
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

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

Scenario

(ontraflow bus lane ona
one-way street

Contraflow bus lane ona
two-way street

Example(s) Degre_e o ! Environment Stations Florld_a L_egal Miscellaneous
Exclusivity Restrictions
Not shared with | Typically used | Stations District-specific | Some station
other users where station | typically located | procedures for | configurations
May require access is outsidelthe [ane temin_ation require dooys
substantial needed curb ormacurb analysis might | on the left side
separator Takes extegsmn (“bus | apply of the bus
. from general advantage b”'g. ) b”tt i Florida Bus movements
S . - traffic and/ of available Ll §b? 10NS ¥ Administrative | may be
ontraflow bus lane in Orlando, i-directional bus lane in Eugene, or pedestrian | directional are possible Code Rule controlled
Source: maps.google.com Source: maps.google.com fence to roadway Might feature | 14-20.003(3) by dedicated
manage driver | capacity a pull-out prohibits transit | signals at
and pedestrian Typically no (“busbay”)at | sheltersin intersections
expectation more than 12 stations to allow | medians on with roadway
issues, blocks long other busesto | State roads network
respectively pass
Separator
should be
flush with the
pavement if bus
lane is a part-
time lane
Typically not Typically used | Stations District-specific | Some station
shared with where station | typically located | procedures for | configurations
other users access is outside the [ane elimination | require doors
Separator needed curb O(inacurb analysis might | on the left side
should be Takes extegsmn (“bus | apply of the bus
flush with the | advantage bulb™)but gy Bus movements
pavementif | ofavailable median stations | qministrative | may be
buslaneisa | directional are possible | coqa Ryle controlled
part-time lane | roadway Might feature | 14-20.003(3) by dedicated
shared with capacity apull-out prohibits transit | signals at
other users (“bushay”)at | sheltersin intersections
stations to allow | medians with roadway
other buses to network
pass
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Typical Sections for Florida

Scenario

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

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

At-grade reversible one-
[ane median busway on a
two-way street

At-grade exclusive
busway in roadway
right-of-way

Source: maps.google.com

Source: maps.google.com

general traffic
lanes

Example(s) Degre.e ° f Environment Stations Flond.a l.egal Miscellaneous
Exclusivity Restrictions
Not shared with | Typically used | Stations Florida Some station
other users where station | typically located | Administrative | configurations
‘‘‘‘‘‘ : access is inthe median | Code Rule require doors
(l;l;gszgra?:t?gﬁe needed Median stations | 14-20.003(3) | on the left side
— from general | Typicallylocated | might usea | PrOMIDIStransit | ofthe bus
» s e traffic in inthe median | central platform ?Tr]]eetlitigrr?sm Bus movements
Median busway in Eugene, OR? Median busway in Las Vegas, NV 2 E(()) Tu[;?)nasr?g Fr)a?/eerlvdeirzgi?ons g?%rgﬁed
Source: Lane Transit District Source: maps.google.com median transit or separate by dedicated
lanes platforms to signals at
serve each intersections
travel direction with roadway
network
Not shared with | Typically used | Stations Florida
other users where station | typically located | Administrative
access is inthe median | Code Rule
needed 14-20.003(3)
Typically used prohlblts_ transit
where right-of- shelters in
way constraints medians
prevent
implementation
of a two-lane
busway
Not shared with | Typically used | Station Florida Bus movements
other users where station | layout varies; | Administrative | may be
access is platformsmay | Code Rule controlled
needed be curbside 14-20.003(3) by dedicated
and/orin prohibits transit | signals at
— transitionarea | sheltersin intersections
' between bus medians with roadway
Busway in Orlando, FL 2 Busway in Miami, FL* lanes and network

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

Scenario

At-grade exclusive
busway in separate right-
of-way .

Exclusive bus street

Shoulder-running
bus lanes on an
uninterrupted flow
highway

Example(s) Degre_e ° ! Environment Stations Flond.a L.egal Miscellaneous
Exclusivity Restrictions
Not shared with | Typically used | Stations Bus movements
other users where station | typically located may he
access is outside the curb controlled
needed by dedicated
signals at
intersections
: — with roadway
Busway in Los Angeles, CA network
Source: Kittelson & Associates, Inc.
' -~ ¥ Not shared with | Typically used | Stations Bus movements
; other users where station | typically located may be
access is outside the curb controlled
needed by dedicated
signals at
intersections
) ) with roadway
Transit street in Denver, (0 Part-time transit street in Tampa, FL network
Source: maps.google.com Source: maps.google.com
il Buses travel Used where No stations May be
on shoulder station access is challenging
of limited- not needed implement
access facility (anbe on bridge
under limited implemented structures on
circumstances onighthand g;asinl-rignhway
Bus-on-shoulder in St. Paul, MN Egifasn\éfladnzt f)rr](l)gflghe;nd Florida
Source: University of Minnesota exit ramps shoulder FDOT phasing
Shoulder may depending on . out lefthand
be occupied Iength of transﬁ entranges
by disabled trip and location qnd_ exits on
vehicles of entrances [imited-access
and exits roadways as a
policy

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
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Typical Sections for Florida

3.1 TYPICAL SECTIONS FOR FLORIDA

Section 3.1 presents conceptual typical sections
for exclusive transit running way configura-
tions, identifies conditions that should be ana-
lyzed when considering implementation of each
configuration, and describes potential inter-
section 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 correspond-
ing 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 typi-
cal section. The dimensions are provided for the
following two conditions:

m 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 consis-
tent with the criteria and standards of the PPM
and the Florida Greenbook. The information ob-
tained through the literature review, case studies,
and review of Florida projects (which was summa-
rized in Section 2.0) was used to refine the dimen-
sions for each condition and address gaps in the
PPM and Florida Greenbook. Application of engi-
neering judgment may support alternative design
parameters for specific projects and specific sites.

It is beyond the scope of this guide to
determine whether or not it is appro-
priate 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 dimen-
sions to apply along certain roadways
given current and projected traffic and
development conditions in the corri-
dor. This particularly relates to the use
of any constrained dimensions, includ-
ing any required design variance or de-
sign exception documentation.

Most of the conceptual typical sections in this
guide reflect a six-lane roadway section. Adjust-
ments 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 sec-
tions in this guide, as well as references to stan-
dards for specific design elements, are listed for
each configuration in the Notes column of the
dimensions table.

The following general considerations and cau-
tions apply to the presented typical sections:

m The typical sections for Florida presented in
this guide are examples. Other configurations
are possible.

m 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 site-
specific conditions not covered by the
conceptual typical sections provided in this
guide are addressed correctly.

m 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.

June 2013
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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

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.

(ontraflow separation should be more substantial than concurrent flow separation hecause 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 (7) 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 (7). 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. Curhside operations should account for a sidewalk as well, though the orientation of the shelter
can e 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 hecause 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 [anes 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.
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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 onthe 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 Intersection Operations

The following conditions should be analyzed when considering implementation of Because buses will occupy the outside curb lane, right turns from general traffic lanes need to be accommodated at intersections. In
concurrent flow curb bus lanes (6,13-17): accommodating right-turning vehicles at intersections, the following treatments can be considered:

On-street parking impacts *  Right-turns frqm the pus lane. At intersections with light to mpderate.right-tur.ning volumes (under 100 vghicles per hour), '
BUsi RS e, cher e o general traffic is permitted to enter the curb bus lane approaching the intersection. It should be noted that intersection capacity

usiness access impacts (e.9. deliveries and loading) gained by the use of right-turn overlap phasing and right-turn on red activity will be reduced due to the presence of through
Impact on roadway capacity and level of service (LOS) buses.

Driveway and intersection density o Exclusive right-turn lane. At intersections with a high amount of right-turning volumes (more than 100 vehicles per hour),
General traffic turning volumes an exclusive right-turn lane for general traffic outside of the bus Ianp shoulld be considered. Isspes 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
Volume of buses to be accommodated of hicycle lanes, and pedestrian requirements at the intersection.

\ESNOETCNEEVINESIEEQTGEECOROROTOIIEDSEE The quality of bus operations at intersections is sensitive to station location and use of transit signal priority. More information about
stations) these topics can be found in Chapter 4 of (13), (14), and (15).

Station location (i.e., near-side, far-side, and midblock) Conceptual plan view (for illustrative purposes only):
Pedestrian crossings and station access
Bicycle lane accommodation

Signalization

Enforcement

Full-time bus lanes vs. part-time bus lanes

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

Traffic Flow =——>

Bus Flow ——> I

< 2 2 Station 4

Note: This s a conceptual llustration. Itis not to scale, and it does not

reflect particular station design details or sight distance triangles. Multiple

options for separators, bicycle lanes, crosswalks, pavement markings, Pedestrian Route
and other elements may be appropriate. See the associated typical section.
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Figure 1. Concurrent Flow Curb Bus Lanes: Typical Midblock Section, Two-Way Street

Vertical clearance for travel lanes

DESIGNATION

DESCRIPTION

DIMENSION

PREFERRED

CONSTRAINED

NOTES

BUFFER

1

2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.

SIDEWALK

5

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.

BUFFER/PLANTING STRIP

0'to6'

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].

STATION

8'to 14'

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.

CURB AND GUTTER

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.

BIKE LANE

5

4'to5'

4' width minimum. 5' width minimum if adjacent to barrier or if the bike lane is between bus lane (G) and travel lanes (1)
[PPM Volume 1, Chapter 8]. Note that the bike lane (F) can be placed between the bus lane (G) and general travel lane
(1) instead, which would eliminate the need for the separator (H). Designers should consider safety, volumes, etc. when
placing bike lane.

BUS LANE

12

11

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.

SEPARATION

6"

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".

TRAVEL LANE

12'

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.

MEDIAN

22

15'6"

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: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths

may need to be adjusted.

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

Concurrent Flow Curb Bus Lanes Figure

Typical Midblock Section, Two-Way Street 1
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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):

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

Right-of-way for median stations
Need to accommodate buses passing each other
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)

Volume of buses to be accommodated
Pedestrian crossing and access
Signalization

Enforcement

. Full-time bus lanes vs. part-time bus lanes
More information about the above conditions can be found in (13-17).

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):

€—— Traffic Flow

€—— Bus Flow

Note: This is a conceptual llustration. Itis not to scale, and it does not

reflect particular station design details or sight distance triangles. Multiple <—>

options for separators, bicycle lanes, crosswalks, pavement markings, Pedestrian Route
and other elements may be appropriate. See the associated typical section.
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Figure 2. Concurrent Flow Median Bus Lanes: Typical Midblock Section, Two-Way Street

Vertical clearance for travel lanes

+ |

16"6”.

(0]
T

DIMENSION

DESIGNATION DESCRIPTION

PREFERRED CONSTRAINED

NOTES

A BUFFER 2' 1'

2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.

B SIDEWALK 6' 5'

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.

C BUFFER/PLANTING STRIP 6' 0'to 6

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?.

D CURB AND GUTTER 2 2!

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.

E BIKE LANE 5' 4'to 5"

4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].

F TRAVEL LANE 12' 11'

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.

G SEPARATION 1 6"

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".

H BUS LANE 12 11

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.

MEDIAN/STATION 22 15'6"

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.

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

Note: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths
may need to be adjusted.

Concurrent Flow Median Bus Lanes Figure
Typical Midblock Section, Two-Way Street 2
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Table 6. Contraflow Bus Lane: One-Way Street
Description Typical Section

(ontraflow 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 (75).

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

Considerations Intersection Operations

3] T KoL TSSO oL T e N AT AT R S Rl RIS E S  Contraflow bus lanes on one-way streets usually do not have a significant impact on intersection operations. Consideration may be

on one-way streets (6,13-17): 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):

On-street parking impacts (with consideration of time restrictions)
Business access impacts (e.g., deliveries and loading)

Impact on roadway capacity and LOS

Driveway access

Driveway and intersection density

Volume of buses to be accommodated

Need to accommodate buses passing each other (e.g., by providing pull-outs at
stations)

Station location (i.e., near-side, far-side, and midblock)
Pedestrian crossings and access
Bicycle lane accommodation
Signalization
Enforcement
Full-time bus lanes vs. part-time bus lanes
More information about the above conditions can be found in (13-17).

Note: This s a conceptual llustration. Itis not to scale, and it does not

reflect particular station design details or sight distance triangles. Multiple 4%
options for separators, bicycle lanes, crosswalks, pavement markings,

Pedestrian Route
and other elements may be appropriate. See the associated typical section.
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Figure 3. Contraflow Bus Lane: Typical Midblock Section, One-Way Street

Vertical clearance for travel lanes

16’-6”

DIMENSION

DESIGNATION DESCRIPTION PREFERRED CONSTRAINED NOTES
A BUFFER 2 i 2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
B SIDEWALK 6 5 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
' f n width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
¢ BUFFER/PLANTING STRIP 6 0'to6 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].
D STATION 14" 8'to 14' 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]
E CURB AND GUTTER 2 2' 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.
F BIKE LANE 5' 4'to 5' 4" width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].
G BUS LANE 12 11 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
H SEPARATION 4' 2 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 | or Il Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".
TRAVEL LANE 12' 11' 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.

Note: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths

may need to be adjusted.

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

Contra-Flow Bus Lane Figure
Typical Midblock Section, One-Way Street 3
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Typical Sections for Florida

Table 7. Contraflow Bus Lanes: Two-Way Street
Description Typical Section

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 easthound, 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 Intersection Operations

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

3 S o s R g o oSS AR [ Ry (2 R R S e Rl RS ESS  At signalized intersections, median contraflow bus lanes would be developed inside of the left turn lanes (next to the median), with
on two-way streets (6,13-17): 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

Presence of a suitably wide median or impact on roadway capacity and LOS i during the hours of operation of the exclusive bus lane, as the lane may be physically separated from the adjacent general traffic lanes

general traffic lanes along the median are converted to bus lanes through pylons or movable concrete harrier, which would block left turn access. Contraflow bus lanes located along the median would
Right-of-way for median stations not impact right turns by general traffic.

Need to accommodate buses passing each other (onceptual plan view (for illustrative purposes only):

Accommodation of general traffic left turns (e.9., by channeling them into lanes |

outside the median or prohibiting them) + J A

Volume of buses to be accommodated ¢ = >

Pedestrian crossingsandaccess A | Y | D R

Signalization <— Traffc Flow

Enforcement < Peak Period Traffc Flow

Full-time bus lanes vs. part-time bus lanes @ m

<€—— Peak Period Bus Flow

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

Traffic Flow ——>

Note: This is a conceptual llustration. Itis notto scale, and it does not
reflect particular station design deais or sight distance triangles. Muttiple

options for separators, bicycle lanes, crosswalks, pavement markings, Pedestrian Route
and other elements mav be anbrooriate. See the associated tvoical section.
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Figure 4. Contraflow Bus Lanes: Typical Midblock Section, Two-Way Street

Vertical clearance for travel lanes

16'_6”

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.

DIMENSION
DESIGNATION DESCRIPTION PREFERRED CONSTRAINED NOTES
A BUFFER 2 1 2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
B SIDEWALK 6 5 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
n f | width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
¢ BUFFER/PLANTING STRIP 6 0'to6 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]
D CURB AND GUTTER 2 2 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.
E BIKE LANE 5' 4'to 5' 4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].
F TRAVEL LANE 12' 11' 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. Figure 8-17 shows no separation between bus lanes but if speeds are
G SEPARATION 4' 2' 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 | or Il Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".
H BUS LANE 12' 11 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' if flush (painted) only on 5-lane sections where left turns need to
MEDIAN 22! 15'6" 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: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths

may need to be adjusted.

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

Contra-Flow Bus Lanes Figure
Typical Midblock Section, Two-Way Street a
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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
L R SE SR AT N EDESE RN BI R USSR ENE AR Figure 5 shows a conceptual typical section for a midblock location along with associated dimensions.
of the roadway.

Considerations Intersection Operations

1S o O Ko g o oSS O [ Ry 2l R R S e R L En el e RS- Because buses proceeding through an intersection may conflict with left-turning general traffic, left turns either are prohibited at
two-way busway (6,3-17): intersections or special traffic signals are used to assign separate priority to bus through movements and left-turning vehicles. Median

Presence of a suitably wide median or impact on roadway capacity and LOS if buslanes dometimpacticht it byjgerier rafic

R L R e R e R R T 0 Conceptual plan view (for ilustrative purposes only):
Right-of-way for median stations |
Need to accommodate buses passing each other ¢ *
Accommodation of general traffic left turns (e.g., by channeling them into lanes & >
outside the median or prohibiting them)
Volume of busestobe accommodated | AASEEEEEEEEE I (D —— TraficFiow
Pedestrian crossings and access §  soio  J ) <

. . . = I €—— Bus Flow
Signalization .

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

4*‘v>

Note: This is a conceptual llustration. Itis not to scale, and it does not
reflect particular station design details or sight distance triangles. Multiple 4%
options for separators, bicycle lanes, crosswalks, pavement markings,

N 5 ) . Pedestrian Route
and other elements mav be anorooriate. See the associated tvoical section.
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Figure 5. Two-Way Busway: Typical Midblock Section, Two-Way Street

Vertical clearance for travel lanes

16"6"

Note: This typical section does not include width for midblock stations.

DIMENSION
DESIGNATION DESCRIPTION PREFERRED CONSTRAINED NOTES
A BUFFER 2 ' 2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.
B SIDEWALK 6 5 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:
' f | width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need
c BUFFER/PLANTING STRIP 6 0'to & 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]
D CURB AND GUTTER 2! 2! 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.
E BIKE LANE 5' 4'to 5' 4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].
3 TRAVEL LANE 12" 11" 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 P
If concrete separator is to be used, refer to FDOT Standard Index 302. These are mountable separators that can have
6' (Concrete Traffic 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.
G SEPARATION Separator) or 8' (Jersey 4'to 8' This wall has a width of 2' and a shoulder width of 6' should be included between the travel lane and placement of wall
Barrier) 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.
H BUS LANE 12 11 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.

MEDIAN/STATION

4' (Median) or 14' (Station)

2' (Median) or 8' (Station)

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 | or Il 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.

Note: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths

may need to be adjusted.

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

they are adopted.

Two-Way Busway Figure
Typical Midblock Section, Two-Way Street 5
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Table 9. Reversible One-Lane Median Busway: Two-Way Street

Description Typical Section

Areversible 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

RN O R EE SRRSO R R AR OE EESEIASS  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 Intersection Operations

1S o T R g o oSS O [ Ry 2 R el S O e Rl En el e Because buses proceeding through an intersection may conflict with left-turning general traffic, special traffic signals are used to assign
reversible one-lane median busway (6,3-17): separate priority to the bus through movement and left-turning vehicles. (Left-turning vehicles operate using protected phasing only.)

1. Presence of a suitably wide median or impact on roadway capacity and LOS A reversible median bus lane would not impact right turns by general traffic.

if a general travel lane is converted to the busway; the latter would require Conceptual plan view (for illustrative purposes only):
additional right-of-way for the separation between the busway and the
remaining general travel lanes |

Right-of-way for median stations * ‘ *

Need to accommodate buses passing each other < >
Accommodation of general traffic left turns (e.0., by channeling them into [anes | —ESSSST—S———— I (N I o WEBIRED
outside the median, by allowing them from the bus lane, or by prohibiting

them)

Volume of buses to be accommodated
Pedestrian crossings and access

Signalization e | N |

Enforcement <

: , >
More information about the above conditions can be found in (13-17). | + | ‘+ |

Note: Thisis a conceptual llusiration and is not to scale. Multiple options
for separators, bicycle lanes, crosswalks, pavement markings, and other
elements may be appropriate. See the associated typical section. Pedestrian Route

<€—> Reversible Bus Flow
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Figure 6. Reversible One-Lane Median Busway: Typical Midblock Section, Two-Way Street

Vertical clearance for travel lanes

16’-6”

- 1
8 8 8

G H

Note: This typical

G| F : -

section does not include width for midblock stations.

DIMENSION
DESIGNATION DESCRIPTION PREFERRED CONSTRAINED NOTES

A BUFFER 2 1 2' utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.

B SIDEWALK 6 5 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

' f | width tied to sidewalk width per PPM [PPM, Volume 1, Chapter 8]. Should be 6' wide where practical to eliminate need

¢ BUFFER/PLANTING STRIP 6 0'to6 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]

D CURB AND GUTTER 2' 2' 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.

E BIKE LANE 5' 4'to 5' 4' width minimum. 5' width minimum if adjacent to barrier [PPM Volume 1, Chapter 8].

13 TRAVEL LANE 12' 11 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 -

G SEPARATION & 2 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 | or Il Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".

H BUS LANE 12 11 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.

Note: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths

may need to be adjusted.

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

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

Figure

6
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Table 11. Exclusive Busway in Roadway Right-of-Way
Description

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, andj/or Florida Greenbook should be followed for geometric design
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):

Available right-of-way

Transition area components (e.g., station infrastructure and bicycle path)
Need to accommodate buses passing each other

Volume of buses to be accommodated

Separation between opposing directions of bus travel
Pedestrian crossings and access

Signalization at intersections with the roadway network
Distance between busway and adjacent roadway

Signage at intersections with the roadway network

10.  Enforcement

More information about the above conditions can be found in (73-18).

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.

1
L
3.
4,
5.
.
1
8.
9.

Typical Section

Figure 7 shows a conceptual typical section for a midblock location along with associated dimensions.

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):

L

I €—— Bus Flow

Bus Flow ——>

e

v

Note: This is a conceptual lustration. Itis not to scale, and it does not
reflect particular station design details or sight distance triangles. Multiple
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Figure 7. Exclusive Busway in Roadway Right-of-Way: Typical Section

Vertical clearance for travel lanes

| ¥ 1

‘COMMATER BOUTE 001

| I: >le 1>
E F E D A EXISTING
\ \ ROADWAY

DIMENSION
DESIGNATION DESCRIPTION PREFERRED CONSTRAINED NOTES
Variable subject to The width of this area is dependent on multiple variables such as roadway speed, ROW width, and cross section
A TRANSITION AREA Variable minimums for cross section | elements that are within the transition zone such as sidewalks, bike paths/multiuse paths, stations, etc. The transition
elements included. zone should be considered on a corridor specific basis.
B BUFFER L 1 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
c STATION 14 8'to 14' 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]
D CURB AND GUTTER 2' 2! 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.
E BUS LANE 12 11 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
F MEDIAN 4' 2! 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 | or Il Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".
Note: All dimensions shown apply to roads Dimensions reflect 2013 PPM . . .
) : Exclusive Busway in Roadway Right-of-Way Figure
with posted speed of 45 mph or less. and 2011 Florida Greenbook. 18U
If speed is 50 mph or higher, widths Refer to updated versions as Typlcal Section
may need to be adjusted. they are adopted. 7
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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):

Available right-of-way

Need to accommodate buses passing each other

Volume of buses to be accommodated

Separation between opposing directions of bus travel
Pedestrian crossings and access

Signalization at intersections with the roadway network
Distance between busway and adjacent roadway

Signage at intersections with the roadway network

. Enforcement

More information about the above conditions can be found in (73-18).

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.

1
2
3.
4,
5.
b.
1
8.
9

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, andj/or the Florida Greenbook should be followed for geometric design standards and criteria.

(Conceptual plan view (for illustrative purposes only):

* ¥ A
' ' I I
A *
EI IT <€—— BusFlow
©
oA | 5
(E"i Bus Flow —>
W
I | = ¥ ¥
I I
| |

Note: This is a conceptual ilustration. It is not o scale, and it does not

reflect particular station design details or sight distance triangles. Multiple -

options for separators, bicycle lanes, crosswalks, pavement markings, Pedestrian Route
and other elements may be appropriate. See the associated typical section.
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Figure 8. Exclusive Busway Typical Section

Vertical clearance for travel lanes

COMMUTER ROUTE 001

16’_6”

DESIGNATION

DESCRIPTION

DIMENSION

PREFERRED

CONSTRAINED

NOTES

BUFFER

2

1

2" utility area should be accounted for behind sidewalk per all FDOT typical sections from PPM, Volume 2, Chapter 6,
that show sidewalks.

SIDEWALK

6'

5'

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.

STATION

14'

8'to 14'

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.

BUFFER/PLANTING STRIP

0'to6'

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].

CURB AND GUTTER

2

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.

BUS LANE

12

11

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.

MEDIAN

4

2'to6'

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 | or Il Concrete Traffic Separator. These mountable separators can have widths of 4', 6', or 8'6".

Note: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths

may need to be adjusted.

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

Exclusive Busway Figure
Typical Section 3
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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,
andj/or the Florida Greenbook).

Considerations

The following conditions should be analyzed when considering implementation of an
exclusive busway in separate right-of-way (6,13-17):

Available right-of-way
Need to accommodate buses passing each other
Volume of buses to be accommodated
Pedestrian crossings and access
Signalization at intersections with the roadway network
. Enforcement
More information about the above conditions can be found in (13-17).

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

Intersection Operations

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.

(Conceptual plan view (for illustrative purposes only):

I:IU'
ﬂﬁ%

Note: This is a conceptual llustration. Itis notto scale, and it does not
reflect particular station design details or sight distance triangles. Multiple
options for separators, bicycle lanes, crosswalks, pavement markings,

and other elements may be appropriate. See the associated typical section.

€—— Bus Flow

Bus Flow ——>

Pedestrian Route
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Figure 9. Exclusive Bus Street Typical Section

Vertical clearance for travel lanes

t

16’-6"

DIMENSION
DE! DE! E.
SIGNATION SCRIPTION PREFERRED CONSTRAINED NOTES

A BUFFER PY 1 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

B STATION 14 8'to 14' 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]

C CURB AND GUTTER 2' 2' 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.

D BUS LANE 12 11 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.

Note: All dimensions shown apply to roads
with posted speed of 45 mph or less.
If speed is 50 mph or higher, widths

may need to be adjusted.

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

Exclusive Bus Street Figure
Typical Section 9
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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,/4,16,17):

Available paved shoulder width
(lear zones

1.
2
3. Adequacy of shoulder pavement to support bus loads
4. Volume of buses to be accommodated
5. Signage and markings

6. Enforcement

1. Off-line station access

More information about the above conditions can be found in (7), 8), (4), (16), and
{a).

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.

Typical Section

Operations
Conceptual plan views (for illustrative purposes only):

Shoulder <  BusFlow Shoulder

T T T T T T T T T T T AN e " (I NIV S A
Shoulder Shoulder <€—  BusFlow
Shoulder Shoulder Bus Flow —>

I S T T T T T T T T T T T T T aeron —>
Shoulder Bus Flow —=——> Shoulder

Note: Thisi tual ustation andis not o scale. Muliple opt
for separators, pavement markings, and other elements may be appropriate.
See the associated typical section.

Note: This is a conceptual ilustration and is not to scale. Multiple options
for separators, pavement markings, and other elements may be appropriate.
See the associated typical section.
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Figure 10. Righthand BOS Operations Typical Section

COMMUTER ROUTE 001

DIMENSION
DESIGNATION DESCRIPTION PREFERRED CONSTRAINED NOTES
From PPMfTﬁbIedz.hs.lf: Shhour:denl-dWidthshand Slopes - Freewaysf, fgr ab3— or 4-Iang| freeway (in oneéiigecﬁion)hthe J
AN ' ' minimum full width of the shoulder without gutter is 12', 10" of that being paved. It is recommended that the pave:

A PAVED SHOULDER/BUS-ON-SHOULDER LANE 12 u 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.

B TRAVEL LANE 12' 12 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

c MEDIAN 26" 24 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.

Note: Dimensions reflect 2013 PPM

and 2011 Florida Greenbook.
Refer to updated versions as
they are adopted.

Figure

10

Bus-on-Shoulder (BOS) Operations
Uninterrupted Flow Highway, Right Hand Shoulder
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Figure 11. Lefthand BOS Operations Typical Section

DESIGNATION

DESCRIPTION

DIMENSION

PREFERRED

CONSTRAINED

NOTES

PAVED SHOULDER

11'

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.

TRAVEL LANE

12

Lanes should be 12' wide for freeway operations [FDOT PPM, Volume 1, Chapter 2].

PAVED MEDIAN/BUS-ON-SHOULDER LANE

20

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.

Note:

Dimensions reflect 2013 PPM
and 2011 Florida Greenbook.

Refer to updated versions as

they are adopted.

Bus-on-Shoulder (BOS) Operations Figure

Uninterrupted Flow Highway, Left Hand Shoulder 11
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3.2 OTHER TYPICAL SECTIONS

Appendix A contains typical sections of exclu-
sive transit running ways implemented and/or
designed throughout the U.S. These typical sec-
tions 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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Example Typical Sections for Informational Purposes
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|

DOWNTOWN/CSU DISTRICT
SECTION WITH ONE-SIDE PARKING
4 sake Ve

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

MIDTOWN WEST DISTRICT
SECTION WITH ONE-SIDE PARKING

OF=="=="

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

Possible
New Amenities. Relocated10-foot

Bike/Ped Path

15-foot lane

15-foot lane

20-foot BRT facility ‘ 15-foot lane 15-foot lane

51-feet Street ROW 60-feet Abandoned Rail ROW 51-feet Street ROW
162 152| 141] M 102] 92| 72| 58| 47 36| 6| 0
57| 4

»

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

Possible
New Amenities

Relocated10-foot
Bike/Ped Path

U
15-foot lane 20-foot BRT facility 15-foot lane 15-foot lane
51-feet Street ROW 60-feet Abandoned Rail ROW 51-feet Street ROW
162 152 141 " 102| 92| 72| 58 | 47| 36| 6| 0
57 4

L

EmX Extension Typical Section - Pioneer Parkway Alternative 2 (from LTD)
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Possible
New Amenities. Relocated10-foot
Bike/Ped Path

15-foot lane
60-feet Abandoned Rail ROW
72
57|

15-foot lane
|

102

51-feet Street ROW
141 1
i »

162 152

—
; Existing Curb Lines_|

Existing ROW Boundary
Property Acquisition

Iy ]
| Exiting Curb Lines

10-foot
Bike/Ped Path

New or Re-planted
Trees and greenspace

N i— ‘ Old Rail Bed X F
J I g2 @ |
THE % @ — == \K*% i} "
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ET 14-foot lane 12-foot lane 10-foot BRT 6 foct Ao vt i 10-foot BRT 12-foot lane
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EmX Extension Typical Section - Pioneer Parkway Alternative 4 (from LTD)
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Example Typical Sections for Informational Purposes

New or Re-planted
Trees and greenspace

N

i Existing Curb Lines.

10-foot
Bike/Ped Path

Old Rail Bed \

10-foot BRT 12-foot lane 14-foot lane V 7 14-foot lane 12-foot lane 10-foot BRT
60-feet Abandoned Rail ROW
51-feet Street ROW 51-feet Street ROW
162 149 137| 125| " 102| 82 72 58| 6| 41 27 13 3]0
EmX Extension Typical Section - Pioneer Parkway Alternative 5 (from LTD)
10-foot 3
Bike/Ped Path !
i 5-foot
Sidewalk

g

% ath

i

‘J\)

# ?
N_R_B
Parking 13-foot lane

5] 10]

B = ==
¥ | ‘%
14-foot lane  10-foot BRT 45-feet Abandoned Rail ROW 10-foot BRT 12-foot lane 14-foot lane
45-feet Street ROW 45-feet Street ROW
80 70| 65 55| 50| 45 85| o
PIONEER PARKWAY WEST PIONEER PARKWAY EAST

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

/ 4.5 Feet

Acquisition of

4.5 Feet \
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L
| | | | | | | |
Ped Bike 11 foot 11 foot 12 foot BRT 12 foot BRT 11 foot 11 foot Bike

Ped

Required ROW 89 Feet

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

Acquisition of
5.5 Feet

Acquisition of
5.5 Feet

‘\
S/

Ped Bike 11 foot 11 foot 11 foot BRT 11 foot BRT 11 foot 11 foot Bike
Ped
4 foot median

Required ROW 91 Feet

EmX Extension Typical Section - International Way Alternative 2A (from LTD)




Example Typical Sections for Informational Purposes

4 @@m
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\ \ | \ | | \ \

Ped Bike 11 foot 11 foot 12 foot BRT 11 foot 11 foot Bike
‘ Ped

Required ROW 80 Feet
I |

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

i Acquisition of

/‘ 9.5 Feet 9.5 Feet \

Ped Bike 11 foot BRT 11 foot 11 foot 12 foot refuge lane 11 foot 11 foot 11 foot BRT Bike
Red

Required ROW 99 Feet

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

2-Feet of 2-Feet of
Aguisition Aquisition
EmX Extension Typical Section - International Way Alternative 1B (from LTD)
Median Double Lane
with Landscaping
3-Fest of 3-Feet of
Aquisition Aquisition

76-foot Width

| 11 [ 10 | a4 10 | 11 | 5

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

Median Single Lane

5 | 5 |5 | n \ 15

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

Curbside Lanes

T-Feetof
Adquisition L

—
11|
== Q% LEestor
| % ‘hmz_‘; | ( ’j | | | Aquisition

Center Turn Lane
84-foot Width

l 12 ‘ " ‘m ‘5|sls

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

River Bend Drive

EmX Extension Typical Section - RiverBend Drive Alternative (from LTD)
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Two-Way Transitway DO

71' ROW
58' Curb-to-Curb
1.5
vl g ol 1 B 3% L :
e R S i S _41* (Typ) (rypll (Typ) "7 ¢ 7
— B
Pedestrian Parking Travel Travel BRT BRT Pedestrian
Facilities Lane Lane Transitway Transitway Facilities

Frontage Alley DO

72' ROW

43" Curb-to-Curb

Pedestrian Parking Travel Travel BRT Power Driveway Pedestrian
Facilities Lane Lane Lane Poles Access Facilities
Frontage Road

EmX Extension Typical Sections - West 13th Avenue to West 11th Avenue Alternative
(West Eugene EmX Extension Project Alternatives Analysis Report)
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Example Typical Sections for Informational Purposes

Lincoln/Charnelton Couplet DO - Charnelton Street

66' ROW
44' Curb-to-Curb

o | ey
I —f—11'—f=38

Pedestrian Parking Bike  Travel BrT Parking Pedestrian
Facilities Lane Lane Lane Facilities

Lincoln/Charnelton Couplet DO - Lincoln Street

66' ROW
34' Curb-to-Curb

7=f—1r—f—1r— &

h B g b

Pedestrian Parking Travel BRT Bike Pedestrian
Facilities Lane Lane Lane Facilities

Charnelton Two-Way DO - Charnelton Street

66' ROW
44" Curb-to-Curb

ha §

Pedestrian Parking Bike  Travel Bi-Directional Bike Pedestrian
Facilities Lane Lane BRT Lane Facilities
Lane
EmX Extension Typical Sections - West 6th/7th Avenues to West 11th Avenue Alternative
(West Eugene EmX Extension Project Alternatives Analysis Report)
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Add-a-Lane DO - West 6th and West 7th Avenues

= ROW Variez From 72" to 100 =
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e 12 e 12 e 1 e 1 e 12 2

Varies
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Pedestrian Travel Travel Travel Travel BRT Pedestrian
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Reassign-a-Lane DO - West 6th and West 7th Avenues

ROW Varies From 66" to 71
48' Curb-to-Curb

' | 1 |
12— [ 1 1

ﬁ

Pedestrian Travel Travel Travel BRT Pedestrian
Facilities Lane Lane Lane Lane Facilities

EmX Extension Typical Sections - West 6th/7th Avenues to West 11th Avenue Alternative
(West Eugene EmX Extension Project Alternatives Analysis Report)




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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10.0°
Left Turn Lane

11.0°

Lane

Lane

Bus Lane

€86

Sidewalk

Sidewalk|csG  Right Turn Lane |

June 2013
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R/W

R/W

Inbound 150.0° Outbound

N
15.0° 60.0" | 60.0' 15.0°

|

i

10.0° 5.00 |20 13.0° 1.0° 1.0 1.0 13.0° 1.0° 11.0° 1.0° 1.0 13.0° 20| 5.0 10.0°
Landscaping _ Sidewalk| css Bus Lane . Lane Lane . Lane Raised Median ; Lans . Lane Lane Lane Bus Lane e Sidewalk Landsecaping
\
:j = \{
=

Sahara Avenue BRT Typical Section - Alternative 2 - Mid-Block (Sahara Avenue Corridor Rapid Transit Study)

R/W R/W
Inbound 150.0" Outbound
700 h o

Additional
5.0 |20 10.0" 13.0 11.0° 11.0' 1.0 4.0 10.0' 10.0' 1.0 11.0' 11.0" 1.0 12.0' 290 5.0' JL0jReetiof
i cso, Right Turn Lane | Bus Lane . Lane ) Lane Lane Median Left Tum Lane | Left Tum Lane Lane Lane ) Lane ) Lane Bus Lane cxo S '223:;:2‘;’;¥
‘ right turn bay
if needed

_ - i )

n . ‘ - a

ﬁ

Sahara Avenue BRT Typical Section - Alternative 2 - Intersection (Sahara Avenue Corridor Rapid Transit Study)
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Example Typical Sections for Informational Purposes

Sahara Avenue BRT Typical Section - Couplet (Sahara Avenue Corridor Rapid Transit Study)
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Flamingo Road BRT Typical Section - Alternative 1
(Flamingo Road Corridor Study)

Flamingo Road BRT Typical Section - Alternative 2
(Flamingo Road Corridor Study)
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Example Typical Sections for Informational Purposes

Recommended Section Louisiana to Carlisle

Travel Lane
12"

Travel Lane

127 \
a

Median

g

BRT Guideway
26

Median Travel Lane Travel Lane I

gy 2, 3
1

80 Curb to Curb

: l

Recommended Section Carlisle to Girard

Parking
9 L

Travel Lane

i L
4

Travel Lane

10

b
el

Bi-Directional
BRT Guideway

22'

Travel Lane Travel Lane Parking
L 10 L 1T L, 9
1 1 £

Ll

82' Curb to Curb

Recommended Section Girard to University

Travel Lane
12'

Travel Lane
11"

-~

BRT Guideway
26

Travel Lane Travel Lane Parking

11

L 12 L 10
1 1

82' Curb to Curb

Recommended Sections University to 1% Street

66 Curb to Curb

Parking/ . Parking/
Sidewalk Travel Lane BRT Guideway Travel Lane Sidewalk
9 L 1 L 26' L 1 L, 9
1 1 1 1

Albuquerque Central Avenue BRT Cross Sections
(Central Avenue Corridor BRT Feasibility Assessment: Final Report)

June 2013
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Recommended Section Copper

i AVENUE
INDITION
JRB LANE
Farking Travel Lane Travel Lane Transit
AL * n * 1n * [F3
44" Curb to Curb
1 1

Recommended Section Gold

D AVENUE
ONDITION
WEL LANE Parking Transit/Travel Travel Lane Parking
10 L 2 L 1 L "
+ +

1
4’ Curb to Curb

Recommended Section 8" Street to Lomas

Bike Travel Lane BRT Guideway Travel Lane Bike

2.3 L 6 ) 12' L 26' L 12 L 6 L )23
1 1
64'-66'Curb to Curb

Albuquerque Central Avenue BRT Cross Sections
(Central Avenue Corridor BRT Feasibility Assessment: Final Report)
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Example Typical Sections for Informational Purposes

Recommended Section Lomas to Atrisco

Travel Lane Travel Lane Median BRT Guideway Median Travel Lane Travel Lane
12 12 9 28 [ L 12 L 12
4 1 1

A

| L
a1 a

92’ Curb to Curb

Recommended Section Atrisco to Unser Transit Center

Bike Travel Lane Travel Lane Median BRT Guideway Median  Travel Lane Travel Lane Bike
[3 * 12 * 12 * \"I. 26 —I’ 3 J’ 12 + 12 * &
92" Curb to Curb
I [

Albuquerque Central Avenue BRT Cross Sections
(Central Avenue Corridor BRT Feasibility Assessment: Final Report)
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DESIRABLE

}4 42 - 47 FEET »{

8'-10' 12' 2-3' 12' 8-10'

e —

MINIMUM

}4 28 - 36 FEET »{

2'-6' 12' 12' 2'-6'

-

Sample Cross Sections (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines)
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Example Typical Sections for Informational Purposes

DESIRABLE 42-45 FEET
DESIGN A T

Y

8'-10' 24'-25' 8'-10'

FREEWAY FREEWAY

MINIMUM 28 FEET

DESIGN B T|VA

2' 24 2'
FREEWAY

FREEWAY

DESIRABLE 42 FEET
DESIGN C

Y

A

N

12' 14 12' 2'

FREEWAY FREEWAY

REDUCED 38 FEET
DESIGN D

Y

A

N

12' 10' 12'

N

FREEWAY

FREEWAY

- 203 . 1

Guided Busway

H.i l2.01 124 : T.m.
b v
_ 30'%

Conventional Busway
(SouRrce: Richards, 1990)

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

8.5-9.7 m (28-32 ft)

2.7-3.0 m (8-10 f). 3.7m (12 ) _2.7-3.0m (8-10 ft)
SHOULDER ’ REVERSIBLE LANE “SHOULDER
FREEWAY @ FREEWAY
DESIRABLE
!
13
6.1 m (20 ft)
1.2 m (4 ft*) 3.7m (12 ft) 12m (4 fr)
SHOULDER REVERSIBLE LANE SHOULDER
FREEWAY @ FREEWAY
REDUCED (l?‘
l .
; 6.7m (22 ft)
* Lateral clearances may be combined to provide a ,
dedicated 2.4 m (8 ft) shoulder on one side or the other, . 3.7m (12 ft) 3.0m (10 /)
or a 7.3 m (24 ft) envelope may be striped with two ! FREEWAY BUS OR HOV t SHOULDER
3.7 m (12 ) travel ways with traffic always operated ) LANE
to the right of the center stripe .
(Source: Texas Transportation Institute et al., 1998) ‘
0 2L
NN 7 7 7 7 7 77 7
: 4
, DESIRABLE
€
)
'
; 4.9 m (16 )
!
: 3.7m (12 ft) —12m
, )
. FREEWAY BUS OR HOV @“4f
' LANE
. T SHOULDER
I W
I
: o
' REDUCED

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

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




Example Typical Sections for Informational Purposes

i
- 18.9 m (62 f)+
12m 37m(12R)  43m(4f) o06m  43m(l4f)  3Tm(12R) (2m
FREEWAY | (4 )| BUS OR HOV ENFORCEMENT |2 fi)) ENFORCEMENT BUS OR HOV | (4 ) | FREEWAY
LANE SHOULDER | SHOULDER LANE
BUFFER l T BUFFER
777 Z //;/ 77 7/ T ]
DESIRABLE WITH ENFORCEMENT SHOULDERS
]
16.5 m (54 fi)x _
12m 37m{2f) 3.0m (10 f)06m3.0m (10f) 3.7m(12f) 12m|
(4 fi)| BUSORHOV | SHOULDER k2 f)) SHOULDER | BUSORHOV |(4 ft
FREEWAY 4 )  OR B E)  OR B (4 fi) FREEWAY
BUFFER l T BUFFER
[ 777 7 /; 777 /I A ]
DESIRABLE WITH STANDARD SHOULDERS
¢
10.4 m (34 fi)x -
|
(2.26;3—:, C3Im(12f) pe—l8m— 37m(12 ft)_‘_[—:—(z;t;r)l
BUS OR HOV BUS OR HOV
FREEWAY  ORH 2 fi) 2|ﬁ 2 ft QR FREEWAY
[ ¥ /ﬂzézz_n ]
REDUCED

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

Sample Cross Sections (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines)
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SEPARATION SPACE
STORAGE FOR
MOVEABLE 6.7-7.3 m (22-24 ft) FOR PYLONS OR
B R 0.6m MOVEABLE BARRIER
3.0 m (10 ft) 37m(2f) CP
FREEWAY SHOULDER BUS OR HOV OFF-PEAK DIRECTION
’( MIXED-FLOW LANES
l ]
DESIRABLE
¢
SEPARATION SPACE
S%R:EG;{%R 43m (14 1) FOR PYLONS OR
B R 0.6 m MOVEABLE BARRIER
37m@2f)y @R
FREEWAY BUS OR HOV OFF-PEAK DIRECTION
LANE / MIXED-FLOW LANES

(Source: Texas Transportation Institute et al.,

A
REDUCED & &
o
1998) = o
Minor Street intersections | &5 Platform length should accommodate %
restricted to right turns = a minimum of two buses\ 2
= =
— r A S
i1 TRAFFIC LANES FENGE ) . RAFFIC
Z __J ESE I —BUS s'ro‘ﬁ:”“l SIGNA
: 150'R BUSWAY —-— + 20'-24'
____...] | ¢_ 16! e ; 5 .Bmmp:j__
\‘50‘ R TRAFFIC LANES ‘\ b H FENCE
e = = -
Buses turning at cross street If buses turn from cross stree| Conflicts between left turns and
should exit busway at least to busway, stop line on busway busway traffic should be avoided
one block in advance of the should be 60 ft. from crosswalk
intersection.
Suggested Signal Phasing:
|
124'-152' R/W *:t o b
1 30-36" 172'—16- o425' 26710 3036 §-12 B Nt
SwW TRAFFIC LANE BUSWAY LLATI\'IRIE“ TRAFFIC LANES SwW A B c

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

Sample Cross Sections (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines)
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Example Typical Sections for Informational Purposes

Varies Varies ' 24’ (minimum) 8’ (min.) Varies Varies
D A

up to 12'-13' Each up to 12-13' Each

Varies 12’ (min.) Varies Varies' Varies 12' (min.) | 8 (min.), 6’ (min.)
| up to 12'-13' Each up to 12'-13' Each for ADA

24" (minimum) 8' (min, Varies 8 Varies 6’ (min.)
e T T3 i R ST T e 77
up to 12-13' Each up to 12'-13' Each (for ADA)

Example Typical Sections (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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A

g ,L & | L ) & = |
_8'—6"L7' 8 11~ 11~ 14 11~ 11~ 14" 11~ 11~ 8" -/ —8'-6"-
Walk Vedion Dike Car Car Vedion Pus Pus Vedian Car Car  Dike Vedian Walk

Platform Platform Platform Platform

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)
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Example Typical Sections for Informational Purposes

G J o 3 J G
H an H
1
L L
A _B_ ¢ D e C _ _B_ 4
(£ 7 | £
7 [ j
AN q
] mm[n
[
ot | ] ] ] e
(a) 2-Lane — 2-Way Curbed Roads
£ S S G
I Lt 11 H
I 1!
L L
aml_ o _M.J £, s co.,. 8 A
¥ )
] 1
ﬂ ] _ ] |
1
(b) 4-Lane — 2-Way Curbed Roads
All values in feet.
Type A B C D E F G H J K L
2-Lane 1.25 25 3.0 8.5 1.0 16.25 5.0 11.25, 12.0 0.0 0.75
4-lLane 1.25 2.5 3.0 8.5 1.0 16.25 5.0 11.25, | 12.0, 10.5, 0.75

Typical Sections for Exclusive Transit Running Ways | 75

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 Transit into Traditional Neighborhood Design Policies -

G = Width of bike lane
H = Minimum travel lane width

J = Recommended travel lane width
K = Minimum inside travel lane width

L = Minimum clearance

The Influence of Lane Width on Bus Safety — Figure 8.3)

June 2013



& S S G
& B A
-
1
u o 1
3 111 H
11
L t
E i Aliz o el & a
;t m_
! N _
L] ] @
ne 1] 1 [ 1 [ ] 3
L ]
(b) 4-lane -2-way Suburban roads
All values in feet.

Type A B C D E F G H J K L
2-Lane 0.75 2.5 3.0 8.5 1.0 15.75 4.0 11.75 12.0 0.0 0.25
4-Lane 0.75 2.5 3.0 8.5 1.0 15.75 4.0 11.75 11.0, 9.5, 0.25

1. For undivided 4-Lane -2-Way roads with median, K = 10.5 ft, ] = 12.0 ft.

A = Distance from face of curb to edge of bicyclist G = Width of bike lane

B = Required bicyclist area H = Minimum travel lane width

C = Clearance required between bicyclist and bus J = Recommended travel lane width

D = Width of bus K = Minimum inside travel lane width
E = Width of mirror L = Minimum clearance

F = Distance from face of curb to outside left bus mirror

Recommended Lane Width for Curbed Roads (Integrating Transit into Traditional Neighborhood Design Policies —
The Influence of Lane Width on Bus Safety — Figure 8.4)
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Example Typical Sections for Informational Purposes

Separate Busway Typical Section

Dimension (feet)

Designation Description

Notes

Preferred |Constrained
BRT/bus lane 12 11
B Shoulder 4 2 Wider shoulders suggested for snow storage.
Barrier/curb and gutter 2 2

Typical Section for Separate Busway (Designing

Bus Rapid Transit Running Ways)

Two-Way Median Busway, Typical Cross-Section

Dimension (feet)
Designation Description Notes
Preferred Constrained
A 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
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Two-Way Median Busway, Typical Cross-Section

Dimension (feet)

Designation Description Notes
Preferred Constrained
A BRT/bus lane 12 11
B Shy distance 4 1 No shoulder with guided busway.
c Barrier/curb sepa- 5 2 10-inch shoulder added; 4-inch shoulder added
rator
D Station platform 14 12 :;gﬁgower than 12 feet, must meet ADA require-

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

Two-Way Median Busway, Typical At-Station Section

Dimension (feet)

Notes

Designation Description
Preferred Constrained
B BRT/bus lane 12 11
Separator should be mountable to allow access
C Curb separator 2 1.5 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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Example Typical Sections for Informational Purposes

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

Dimension (feet)

Designation Description Notes
Preferred Constrained
BRT/bus lane 12 10

B Center station 12 10
4-in. separator should be mountable to allow
access and egress to the lane (pass and service

C Curb separator 2 2 disabled vehicles). Tubular markers (pylons) with
width of 2 to 6 in. may be used. May be ripple paint
stripe.

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

Concurrent Flow Curbside Bus Lanes on a Two-Way Street, Typical Midblock Section

Dimension (feet)

Designation Description Notes
Preferred Constrained
BRT/bus lane 12 10.5
B Bicycle lane As required As required
Curb and gutter 2 2
FIGURE 14

Contraflow Curbside Bus Lanes on a One-Way Street, Typical Section

Concurrent Flow Curbside Bus Lane on Two-Way Arterial (Designing Bus Rapid Transit Running Ways)

June 2013
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Bidirectional, One-Lane Median Busway, Typical Midblock Cross-Section

‘c

Dimension (feet)
Designation Description Notes
Preferred Constrained

BRT/bus lane 12 10
B Center station 12 10
4-in. separator should be mountable to allow
access and egress to the lane (pass and service
C Curb separator 2 2 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)




Example Typical Sections for Informational Purposes

HIGHWAY 417
WESTBOUND LANES
| EXISTING LANE 3500 2500 1000
I BUS LANE SHOULDER AND.
o |
STEP
JOINT
DFC.
HDBC
______ MATCH EXIST. \ S
e

GRAN.B

TYPICAL SECTION HIGHWAY 417

-

2

5. 2

BE E

sk 8y
¢ REGIONAL ROAD 174 S8 8
‘ EASTBOUND LANE
! EXISTING LANE 2500 i 1000 500

BUS LANE SHOULDER
8504
' 750 I
‘ STEP
JOINT
! STEEL BEAM GUIDE RAIL
40mm HL1 / ~ OPsDao203
50mm HDBC GRANULAR ORIGINAL GROUND
I Y SEALING P e
‘ o
-~

|
y —
;CE;‘S“MN 30{!\ GEQTEXTILE

TYPICAL SECTION REGIONAL ROAD 174

BOS Typical Sections - Ottawa (TCRP Synthesis 64 — Figure 12)
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Looking west along Bay Street between Jefferson Street and Madison Street

Skyway

(Jefferson
Station
Beyond)

_l|m< _ 10’ _ 10' _ 11 _ 13 _ m.V_

Sidewalk Travel Lane Travel Lane Transit Lane Sidewalk Landscaped
Area

Existing Conditions (Peak Period)

(Jefferson
Station
Beyond)

|

<} h 7] pN— Relocated Curb
_lv 5 _ 12' _ 12' _ 12' _ 8" _ 5' |_

Sidewalk  Travel Lane Travel Lane Transit Lane Sidewalk Landscaped
Area

Proposed Conditions at Mid-block (Peak Period)

(Jefferson
Station
Beyond)

% r Relocated Curb

_l.m. _ 12' _ 12' _ 12' _ 13' _

Sidewalk  Travel Lane Travel Lane Transit Lane Super Stop
Within

Existing

Sidewalk

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

Looking west along Bay Street between Laura Street and Hogan Street

‘ AR\ =0 (B E ==\,

oy oy

| 12 e 12— —— 1 ] 20

Sidewalk Parking Travel Lane Travel Lane Travel Lane Parking Sidewalk

Existing Conditions (Peak Period)

@ B8 1. mol\\ﬂJ@
r

S | Tﬂg &; il

| 12 e 12— 17 | 1 |

Sidewalk Parking Travel Lane Travel Lane Transit Lane Parking Sidewalk

Proposed Conditions at Mid-block (Peak Period)

, e exa
@ £ £ A3
_ f—

15 il | —

& 4
| 12 12 — 1 e 1r |

Sidewalk Parking Travel Lane Travel Lane  TransitLane Super Stop With ~ Sidewalk
Parking Beyond

Proposed Conditions at Super Stop (Peak Period)

Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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Looking west along Forsyth Street between Madison Street and Jefferson Street

£
=}
@@ :
@
|
— 100 — 12 | 17 | 1 — 10 —A— 100 —]
Landscape Sidewalk Travel Lane Travel Lane Travel Lane Sidewalk
Existing Conditions (Peak Period)
2
5
Il
9 , /’ Relocated Curb
— 10 | 12! | 11 | 1 | 11 | ¢ —
Landscape Sidewalk Transit Lane Travel Lane Travel Lane Sidewalk
Proposed Conditions at Mid-block (Peak Period)
2]
=}
5
= ) % )
, 7 /r Relocated Curb
— 10 | 12! | 11 | 1 | 11" | o —
Landscape Super Stop Transit Lane Travel Lane Travel Lane Sidewalk
within Existing
Sidewalk

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

Looking west along Forsyth Street between Main Street and Laura Street

— 11 | g | | 11 | 12! | 11—

Sidewalk Parking Travel Lane Travel Lane Travel Lane Sidewalk
Parking Off-Peak

Existing Conditions (Peak Period)

5 1 5 =) r 1

— 1 | 1 | | 11 | 12 | 11—
Sidewalk Parking Transit Lane Travel Lane Travel Lane Sidewalk

Parking Off-Peak

Proposed Conditions at Mid-block (Peak Period)

¢

— 11 1 —

Sidewalk Super Stop With  Transit Lane Travel Lane Travel Lane Sidewalk
Parking Beyond Parking Off-Peak

Proposed Conditions at Super Stop (Peak Period)

Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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Looking west along Adams Street between Laura Street and Hogan Street

-7 —— 12 l— 1 _ 11" ——f— & — 11—l

Sidewalk Travel Lane Travel Lane Travel Lane Parking Sidewalk
Parking Off-Peak

Existing Conditions (Peak Period)

- 7 12 | 11 | 17" | g | 110 —=]

Sidewalk Eastbound Westbound Westbound Parking Sidewalk
Transit Lane Travel Lane Transit Lane

Proposed Conditions at Mid-block (Peak Period)

s

7 12° | 11 | 11 — & F_ 11 _

Sidewalk Eastbound Westbound Westbound Super Stop Sidewalk
Transit Lane Travel Lane Transit Lane (Parking Beyond)

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

Looking north along A. Philip Randolph Boulevard between Adams Street and Duval Street

5

| 11" | | 10 | 10 | 18' |
Sidewalk Travel Lane Travel Lane Travel Lane Travel Lane Sidewalk
Event Parking Event Parking

Existing Conditions (Peak Period)

iy

| g | 1 | 18' |

Sidewalk Transit Lane Travel Lane Travel Lane Transit Lane Sidewalk

Proposed Conditions at Mid-block (Peak Period)

— 11 j 11 ——f— 9 —

18' |

Super Stop Within Transit Lane Travel Lane Travel Lane Transit Lane Sidewalk
Existing Sidewalk

Proposed Conditions at Super Stop (Peak Period)

Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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Looking north along Jefferson Street between Forsyth Street and Union Street

2
2
T af S
: 15 : 15 : 14 : 16" |
(varies) (varies)
Sidewalk Travel Lane Travel Lane Sidewalk
Existing Conditions (Peak Period)
a % “ J \ Relocated Curb
| 15 | 17 | pt | 11 | 12 |
(varies) (varies)
Sidewalk Transit Lane Travel Lane Travel Lane Sidewalk
Proposed Conditions at Mid-block (Peak Period)
g
M

\\ Relocated Curb

7 o 5 —] 1 | 11 | 1 | 12 |
(varies) (varies)
Sidewalk Super Stop Transit Lane Travel Lane Travel Lane Sidewalk

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

Looking north along Broad Street, this section applies to the segment between Forsyth Street and

Adams Street.
l— 8' ! 11" ! 10" ! 10' ! 8' ! 9' ——1
Parking Area  Sidewalk Travel Lane Travel Lane Travel Lane  Parking Sidewalk  Parking Area
Existing Conditions (Peak Period)
2 i
|~— 8 ! 11 ! 11 ! 11 ! 9 ! 6' —I
Parking Area Sidewalk Travel Lane Travel Lane Transit Lane  Super Stopat Sidewalk  Parking Area
Proposed Curb
Extension

Proposed Conditions at Super Stop (Peak Period)

Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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Looking north along Broad Street, this section applies to the segment between Adams Street and

Duval Street, adjacent to the proposed Courthouse complex.

|

L— 10' ! 8' ! 1" ! 1 ! 3 |

Sidewalk Parking Travel Lane Travel Lane  Shoulder

Building

Existing Conditions (Peak Period)

¢

v
\— Relocated Curb

l—— 10' ! 11 ! 11" T 11 !

Sidewalk Travel Lane Travel Lane Transit Lane

Building

Sidewalk per
Courthouse
Complex Site Plan

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

Looking north along Broad Street, this section applies between Duval Street and Union Street.

Building

_A| 10 |LA| 11 _ 11" _ 8' _ 14' _
(varies) (varies)
Sidewalk Sidewalk

Travel Lane Travel Lane Parking

Existing Conditions (Peak Period)

(=) S\
c A
° ——
S
B @
r Relocated Curb
_l| 10' _ 11 _ 11 _ 11" _ 11" _
i . (varies)
mc_\nﬂﬂw__» Travel Lane Travel Lane Transit Lane Sidewalk

Proposed Conditions at Mid-block (Peak Period)

Building

— id

/r Relocated Curb
_.l| 10' _ 11 _ 11* _ :. _ m_Y_l 6' Y_
(varies) . (varies)
Sidewalk Travel Lane Travel Lane Transit Lane Sidewalk Super Stop

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)
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Looking north along Broad Street, this section applies along the north end of the block between

Duval Street and Church Street.

Building
ez

I——10‘ ! 6' ! 10' } 10' } 7 I
Sidewalk Parking  Travel Lane Travel Lane  Parking Sidewalk

Existing Conditions (Peak Period)

Buildin

e

2 . W Relocated Curb
|—— 10' ! e ! 11 f 11" ! 11" ! 7 —-—I
Sidewalk Parking Travel Lane Travel Lane Transit Lane Sidewalk

Proposed Conditions at Mid-block (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

Looking west along Riverplace Boulevard between Main Street and Museum Circle

2 o
i) S
E il 3
|- varies —! 12 | 11" | 11" — & 11 | 13 — 7 — 11 !
Sidewalk Travel Lane Travel Lane Travel Lane Travel Lane Sidewalk Landscaped
Area
Existing Conditions (Peak Period)
2 ) 2
= g 3
”3 g T
|~ varies — 12 | 11" | 11 - & 11 | 13 | 12 I~ 6 —]
Super Stop Within Mixed use Travel Lane Travel Lane Transit Lane Super Stop Within  Landscaped
Existing Sidewalk Lane Existing Sidewalk Area

Proposed Conditions at Super Stop (Peak Period)

Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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Looking west along Riverplace Boulevard between Flagler Avenue and Wharfside Way

kst o — 2] 13 | | 12 | 10 | 10 g —
Landscaped Sidewalk Travel Lane Travel Lane  Left Turn Lane Travel Lane Travel Lane Landscaped Sidewalk Landscaped
Area Landscaped Area Area
Area
Existing Conditions (Peak Period)
$ ],L @

Tm.LA‘ 8 \Y_ 3 _ 13' _ 12' _ 12' |'_ 4' _A, 12 —==— 12 _ 10' _ 10' 8 |1_
Landscaped Sidewalk Transit Lane Travel Lane  Left Turn Lane Travel Lane Transit Lane Landscaped Sidewalk Landscaped
Area Landscaped Area Area

Area
Proposed Conditions at Mid-block (Peak Period)
I

_‘A_ _ 12' _ 13' _ 12' _ AM_ ||Y_ 4 _I‘

Landscaped Sidewalk Transit Lane Travel Lane Left Turn Lane Travel Lane Transit Lane Sidewalk
Area

Proposed Conditions at Super Stop (Peak Period)

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

8 —=

Landscaped
Area

Parking Garage

) Parking Garage

Parking Garage
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Example Typical Sections for Informational Purposes

| 6'=0" 4'-0"2'y 11'-0" | 11'-0" |
! T 4 7
* 12-0 L

Typical Section at Super Stop
Existing Sidewalk 12' to 14'

| 6'-0" i

14'-0"

Typical Section at Super Stop
Existing Sidewalk 14' to 16'

Shelter |

6'_0" L 8!_0!: L
1

] 16'=0" ,
T
Typical Section at Super Stop
Existing Sidewalk 16' and Greater

Downtown BRT Enhancement Project - Jacksonville
(Jacksonville Rapid Transit System Phase One: Environmental Assessment)
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| 19'- @" 10 12'- @"

MIXED TRAFFIC OR GENERAL PURPOSE LANE
BUS ONLY LANE

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

iy et

o I ——

B
Bl
i

L MINIMUM 13" 15 127 /" L

1

INCLUDES PLATFORM AND MIXED TRAFFIC OR GENERAL PURPOSE LANE
SHELTER BUS ONLY LANE

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)




Example Typical Sections for Informational Purposes

[WENT
S

MILLING

MILL EXISTING PAVEMENT (1" AVG. DEPTH)

MILL EXISTING PAVEMENT (2" AVG. DEPTH)

MILL EXISTING PAVEMENT (1/2" AVG. DEPTH)

RESURFACING

L/@ CENTRAL BLVD ‘

R/W VARIES (60" MIN) |

EXISTING RAW LINE
\ ‘ EXISTING R/W LINE
VARIES VARIES VARIES /
5 18 ) 10-17 10-17° 9-10° 5
] | [ s T parkive |

! ‘ () ‘ h ‘ !

‘ W : @Y & |

| |

| |

i
— __MATCH EXISTING — — — — — MATCH EXISTING. —J

EXISTING CONCRETE SIDEWALK/

——
MILLING CONTROL POINT MILLING (2* AVG. DEPTH)
EXISTING CURB Wﬁ#’gf é’x,ﬁTV,GNGDﬂ’Jﬁg MATCH EXISTING SLOPE
TYPICAL MILLING DETAIL
EXISTING BASE EXISTING LANE PATTERN

EXISTING CONCRETE SIDEWALK

EXISTING CURB

MILLING (1/2" AVG. DEPTH)
MATCH EXISTING SLOPE

EXISTING BRICK

L/ B CENTRAL BLVD

R/W VARIES (60" MIN)

EXISTING R/W LINE\

|
7

L

TYPE FC-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (RUBBER) (1" AVG. DEPTH) (PG 67-22)

R1

TYPE FC-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (RUBBER) (1" AVG. DEPTH) (PG 67-22)
TYPE SP-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (1" AVG. DEPTH)

R2

TYPE FC-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (RUBBER) (1" AVG. DEPTH) (PG 67-22)

!
.
| ‘
‘ EXISTING R/W LINE
5 i e eV
55 BRT LANE PARKING
| 0 Q)
N I

EXISTING CONCRETE SIDEWALK
EXISTING CURB

EXISTING BASE

TE:

TYPICALS ARE FOR MILLING AND RESURFACING PURPOSES ONLY.
EXISTING CURB SHOWN FOR GRAPHICAL PURPOSES ONLY.
CONTRACTOR SHALL ADJUST MILLING DEPTH AS
NECESSARY TO AVOID MILLING INTO EXISTING BRICK AND
USE A TACK COAT TO BOND THE PROPOSED ASPHALT TO

THE EXISTING BRICK.

r - WA

EXISTING CURB

FC-9.5 (1" AVG. DEPTH)
MATCH EXISTING SLOPE

(R2)— \
|
|

EXISTING BRICK

FC-9.5 (PG 67-22) (1" AVG. DEPTH)
MATCH EXISTING SLOPE

SP-9.5 (TRAFFIC B) (1" AVG. DEPTH)
MATCH EXISTING SLOPE

FC-9.5 (1" AVG. DEPTH)
MATCH EXISTING SLOPE

TYPICAL RESURFACING DETAIL
PROPOSED LANE PATTERN

WEST CENTRAL BLVD.
(S. WESTMORELAND DR. TO S. PARRAMORE AVE.)
STA. 102+80.00 TO STA. 116+63.54

POSTED SPEED: 30 MPH

4. ASPHALT RESURFACING SHALL BE FLUSH WITH ALL MANHOLE TOPS.
DATE DESCRIPTION REVIS’ngTE DESCRIPTION Erm it U:EZ;IEI:G;\::;Z&A Ave. .L mX S’LZE_T
E indo 32801
St e | 4 or WEST BRT TYPICAL SECTIONS .
CERTIFICATE OF AUTHORIZATION NO. 6796 — S— S— SRR —————

Lymmo East-West - Orlando

June 2013
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R/W VARIES (60" MIN) |

EXISTING R/W LINE
\\ ‘ /EXISTING R/W LINE
5

5 18 1 12 ) 8 .
I

|

|

|

|
‘

| PARKING
MATCH EXISTING _ __ /‘ -

‘ L/@ CENTRAL BLVD ‘
L
f
|

MILLING

|
MILL EXISTING PAVEMENT (1" AVG. DEPTH) |

EXISTING CONCRETE SIDEWALK
MILLING CONTROL POINT
EXISTING CURB

MILLING (1" AVG. DEPTH)
MATCH EXISTING SLOPE

TYPICAL MILLING DETAIL
EXISTING LANE PATTERN

EXISTING CURB

EXISTING BASE
EXISTING BRICK

‘ /@ CENTRAL BLVD ‘
L
}
|

R/W VARIES (60' MIN) |

EXISTING R/W LII\/E\ ‘

5 18 11" 12 . 8 5

/EXISTING R/W LINE
‘ BRT LANE PARKING

I : I
RESURFACING i \ |
\

TYPE FC-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (RUBBER) (1" AVG. DEPTH) (PG 67-22)

EXISTING CONCRETE SIDEWALK /

EXISTING CURB

EXISTING CONCRETE SIDEWALK
EXISTING CURB

POSTED SPEED: 30 MPH
YOLONTRACTOR SHALL ADIUST MILLING DEPTH AS TYPICAL RESURFACING DETAIL
NECESSARY TO AVOID MILLING INTO EXISTING BRICK AND PROPOSED LANE PATTERN
USE A TACK COAT TO BOND THE PROPOSED ASPHALT TO
THE EXISTING BRICK

EXISTING BASE EXISTING BRICK

2. EXISTING CURB _SHOWN FOR GRAPHICAL PURPOSES ONLY.

3. TYPICALS ARE FOR MILLING AND RESURFACING PURPOSES ONLY
AND NOT SHOWN IN PLAN SHEETS

4. ASPHALT RESURFACING SHALL BE FLUSH WITH ALL MANHOLE TOPS.

WEST CENTRAL BLVD.
(S. PARRAMORE AVE. TO S. DIVISION AVE.)
STA. 117+26.34 TO STA. 129+58.00

FC-9.5 (PG 67-22) (1" AVG. DEPTH)
MATCH EXISTING SLOPE

NOTE: MILLING, RESURFACING, AND LIMITS
SHOWN ONLY IN TYPICAL SECTIONS

REVISIONS TROY W. VARGAS, P.E.  LICENSE NO. 5762/
DATE DESCRIPTION DATE DESCRIPTION = 6 201 N, Magnolia Ave. LYNX SI;’vi)ET
Suite .
=l () s TYPICAL SECTIONS
=Design & Engineering A Fax 407.839.1621 EAST" WEST BR T 4A
CERTIFICATE OF AUTHORIZATION NO. 6796

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

B E. CHURCH ST N

R/W VARIES (60" MIN)

EXISTING R/W LINE\

i "/EXISTING R/W LINE

22'

MILLING

MILL EXISTING PAVEMENT (1" AVG. DEPTH)

EXISTING CONCRETE SIDEWALK

EXISTING CURB

EXISTING BRICK

PARKING / THRU LANE ‘ PARKING

8 1t
I

EXISTING CONCRETE SIDEWALK
MILLING CONTROL POINT
EXISTING CURB

MILLING (1" AVG. DEPTH)
MATCH EXISTING SLOPE

TYPICAL MILLING DETAIL
EXISTING LANE PATTERN

B E. CHURCH ST.N

EXISTING R/W LINE\

R/W VARIES (60" MIN)

I
| VARIES
I

VARIES (14-17')

‘/ EXISTING R/W LINE

17" VARIES (11'-15')

RESURFACING

TYPE FC-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (RUBBER) (1" AVG. DEPTH) (PG 67-22)

EXISTING CONCRETE SIDEWALK

EXISTING CURB
POSTED SPEED: 25 MPH
EXISTING BRICK

1. CONTRACTOR SHALL ADJUST MILLING DEPTH AS

NECESSARY TO AVOID MILLING INTO EXISTING BRICK AND

USE A TACK COAT TO BOND THE PROPOSED ASPHALT TO

THE EXISTING BRICK

2. EXISTING CURB SHOWN FOR GRAPHICAL PURPOSES ONLY.

3. TYPICALS ARE FOR MILLING AND RESURFACING PURPOSES ONLY
AND NOT SHOWN IN PLAN SHEETS.

4. ASPHALT RESURFACING SHALL BE FLUSH WITH ALL MANHOLE TOPS.

PARKING BRT LANE

EXISTING CONCRETE SIDEWALK

TYPICAL RESURFACING DETAIL
PROPOSED LANE PATTERN

EXISTING CURB

FC-9.5 (PG 67-22) (1" AVG. DEPTH)
MATCH EXISTING SLOPE

EAST CHURCH ST.
(5. ROSALIND AVE. TO S. MAGNOLIA AVE.)
STA. 325+75.00 TO STA. 330+10.73

NOTE: MILLING AND RESURFACING SHOWN ONLY IN TYPICAL SECTIONS

REVISIONS TROY W. VARGAS, P.E. LICENSE NO. 57621
DATE DESCRIPTION DATE DESCRIPTION —] o 201 N. Magnolia Ave. L YNX 57VZET
= Suite 200 .
En D f g;l::; éﬁ?“" TYPICAL SECTIONS
SDesign & Engineering A Fax 407 _ 4D
CERTIFICATE OF AUTHORIZATION NO. 6796 EAST WEST BR T

privera 1072972012 6:36:31 P Pr12LVNX.E-WN1001%r0adway~typsrd01.dgn

Lymmo East-West - Orlando
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MILLING

MILL EXISTING PAVEMENT (1" AVG. DEPTH)

RESURFACING

TYPE FC-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (RUBBER) (1" AVG. DEPTH) (PG 67-22)

POSTED SPEED: 25 MPH

NOTE:

1. EXISTING CURB SHOWN FOR GRAPHICAL PURPOSES ONLY.

2. TYPICALS ARE FOR MILLING AND RESURFACING PURPOSES ONLY
AND NOT SHOWN IN PLAN SHEETS.

3. ASPHALT RESURFACING SHALL BE FLUSH WITH ALL MANHOLE TOPS.

B S. TERRY AVE

R/W VARIES (60' MIN)

R/W LINE \

R/W LINE

PARKING

EXISTING CONCRETE SIDEWALK/

EXISTING CURB AND GUTTER

TYPICAL MILLING DETAIL
MILLING CONTROL POINT EXISTING LANE PATTERN

MILLING (1" AVG. DEPTH)

MATCH EXISTING SLOPE L/@ S. TERRY AVE

|
! R/W VARIES (60" MIN)

EXISTING CONCRETE SIDEWALK

EXISTING CURB AND GUTTER

R/W LINE\ !

10 10"

R/W LINE

EXISTING CONCRETE SIDEWALK

EXISTING CURB AND GUTTER

TYPICAL RESURFACING DETAIL
PROPOSED TRAFFIC PATTERN

FC-9.5 (PG 67-22) (1" AVG. DEPTH)
MATCH EXISTING SLOPE

S. TERRY AVE
(W. SOUTH ST. TO W. CHURCH ST.)
STA. 600+40.75 TO STA. 606+73.00

EXISTING CONCRETE SIDEWALK

EXISTING CURB AND GUTTER

NOTE: MILLING AND RESURFACING SHOWN ONLY IN TYPICAL SECTIONS

REVISIONS TROY W. VARGAS, P.E. LICENSE NO. 57621
e - i N Moo Ave. LYNX o
— Suite 200 .
En} 5D 7 %ﬁgﬁ TYPICAL SECTIONS
SDesign & Engis 2 A Fax _ 4E
CERTIFICATE OF AUTHORIZATION NO. 6796 EAST WEST BR T

brivera

Lymmo East-West - Orlando

1072972012

63631 PM PIZLYNX.E-W- 1001~roadway~ typsrd0l dgn
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Example Typical Sections for Informational Purposes

MILLING

MILL EXISTING PAVEMENT (1" AVG. DEPTH)

RESURFACING

POSTED SPEED: 25 MPH

1. TYPICALS ARE FOR MILLING AND RESURFACING PURPOSES ONLY
AND NOT SHOWN IN PLAN SHEETS.

2. EXISTING CURB SHOWN FOR GRAPHICAL PURPOSES ONLY.

3. CONTRACTOR SHALL ADJUST MILLING DEPTH AS

NECESSARY TO AVOID MILLING INTO EXISTING BRICK AND

USE A TACK COAT TO BOND THE PROPOSED ASPHALT TO

THE EXISTING BRICK.

ASPHALT RESURFACING SHALL BE FLUSH WITH ALL MANHOLE TOPS.

»

TYPE FC-9.5 ASPHALTIC CONCRETE (TRAFFIC B) (RUBBER) (1" AVG. DEPTH) (PG 67-22)

R/W VARIES (60" MIN)

!/l@ S. WESTMORELAND AVE
|
|
|

R/W LINE\

R/W LINE

T
10 10 10 4 5

b
‘ ‘ ‘BIKE

EXISTING CONCRETE SIDEWALK

MILLING CONTROL POINT
EXISTING CURB AND GUTTER

MATCH EXISTING _
Sl el el e Al R [ Bt i Rl el sl e =

MILLING (1" AVG. DEPTH)
MATCH EXISTING SLOPE TYPICAL MILLING DETAIL

L
‘ ‘ TURN LANE ‘

|

_MATCH EXISTING

EXISTING CONCRETE SIDEWALK

EXISTING CURB AND GUTTER

EXISTING TRAFFIC PATTERN EXISTING BRICK

L/E S. WESTMORELAND AVE

R/W VARIES (60" MIN)
T

R/W LINE \

R/W LINE

1 1 12 5

EXISTING CONCRETE SIDEWALK

EXISTING CURB AND GUTTER

FC-9.5 (1" AVG. DEPTH)
MATCH EXISTING SLOPE

S. WESTMORELAND DR.
(W. CHURCH ST. TO W. CENTRAL BLVD.)
STA. 801+66.84 TO STA. 807+75.76

T BRT LANE —‘

EXISTING CONCRETE SIDEWALK

EXISTING CURB AND GUTTER

TYPICAL RESURFACING DETAIL

PROPOSED TRAFFIC PATTERN EXISTING BRICK

NOTE: MILLING AND RESURFACING SHOWN ONLY IN TYPICAL SECTIONS

REVISIONS

TROY W. VARGAS, P.E. LICENSE NO. 57621

DATE DESCRIPTION DATE DESCRIPTION

& 201 N, Magnolia Ave.
2 Site 200
Orlando FL. 32801

= "™ Phone 407.839.4300
SDesign &Engineering A Fax 407.8391621

CERTIFICATE OF AUTHORIZATION NO. 6796

LYNX SHEET
No.
TYPICAL SECTIONS
EAST-WEST BRT 4F

Lymmo East-West -

privera

Orlando

1072972012

6:36:32 P

Pr12LVNX.E-WN1001%r0adway~typsrd01.dgn

June 2013
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W

ool

International Drive - Orlando

N

PROPOSED TYPICAL SECTION
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Example Typical Sections for Informational Purposes

Example BRT Concept (Geary Corridor BRT Study)
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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 Typical Sections for Exclusive Transit Running Ways | 105






APPENDIX B

STATION LOCATION/LAYOUT AND
INTERSECTION EXAMPLES






Station Location/Layout and Intersection Examples

== =) [mmi] % == == =) [}
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<& & —_—
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N CRER| — =Y [1ms] Q G- o]

Corridor Bus Lane Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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Corridor Bus Lane Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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Station Location/Layout and Intersection Examples
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Corridor Bus Lane Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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) r-

75' Passenger Loading Zong e Direction of Traffic

<
<

Shelter I (

i
B

Bus-Only Lane

AN

\ Bus-Only Lane - \
- T
) I Shelter

L

Direction of Traffic —)

/ L
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)

12



Station Location/Layout and Intersection Examples

75' Passenger Loading Zong j |7 A
. Sheter

i
U

= Bus-Only Lane
pe Y .
| €&— Direction of Traffic
N \
Direction of Traffic =9
Bus-Only Lane = =

Shelter%

Dimension a* K L 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)
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r

75' Passenger Loading Zong ‘
Z5y
Shelter

T«

I7A

L

e % =[_ - @ Transit Way &
% Transit Way B ] = % )
) & @ I Shelter§ 5|
D 0 €= No Right Turn

\ @ 1 0o \

(

/4
\/

No Left Turn = [ 1] [ @
 aglimullims y
B k A
4 L LEGEND:
(- W[~ 60’ Articulated Bus
Notes: (| Automobile

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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Station Location/Layout and Intersection Examples

g
M
&
LYK
/ o A |7 A
. AN
J [
(. ® ® ® ® ® ® ® o 0 0 00
. Local Bus Stop ,:, \:\
= = . o €&— Direction of Traffic
(] (]
L[] [ ]
ﬂTStop (..oool .(
— = ° { ]
= = . . Bus-Only Lane
° ° o
\ Bus-Only Lane ° ° = = \
& ): :‘°°°°°°> BRTStop
0 [ ]
Direction of Traffic =9 : : = =3
e 07 Local Bus Stopé B
(. [ ] ‘\. ® o o000 ./.. [ ] .) .
° ° .
) . L
) ) 4 4 A
(- oo -) Pedestrian Connections

!
s

Local Bus Stop

Example BRT Station (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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60’ Passenger Loading Zone

<30 Bus Shelter N
(Omitted for clarity) ”
5 15’

Y

<

Shelter Queuing Space

Passenger
@® |Area Loading Zone
K > < >
<> — >
—
[ == ==
< m>

(— Direction of Traffic
Notes:

1.) A 60’ passenger loading zone is adequate for a standard (40’) bus.

75" Passenger Loading Zone

A
\4

45' Bus Shelter (omitted for clarity)

5 15

y
o

5
<>

Shelter Queuing Space

Passenger
® |(Area Loading Zone
K > <>
<> —
= [ an  a=
[ & oo J

€&— Direction of Traffic

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

Example Station Concept (Santa Clara VTA Bus Rapid Transit Service Design Guidelines)
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Station Location/Layout and Intersection Examples

120’ Passenger Loading Zone

Y

A

P 80' Bus Shelter (omitted for clarity)
5 10' 10' 16 14' 6 14
< > | < >

oY

Y

A

A,
A
Y
A
Y
Y

Shelter Queuing Space

ADA | Door Door Door Door
Lift | Clear Clear Clear Clear Passenger
@ |Area | Area Area Area Area Loading Zone
N — N
S =
s
[ <& oo J

€— 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 /Z

100" Bus Shelter (omitted for clarity) N
10' 20° 1 20 6 14 4'

A

« A
1
.
(S,

\4
A
Y
A
}

Y ©

Shelter Queuing Space

ADA | Door Door Door Door Door
Lift | Clear Clear Clear Clear Clear Passenger
@ |Area | Area Area Area Area Area Loading Zone
\ -—_ < > N
<> —
= e
[ & g» J

& 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.

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

= Bus-Only Lane

: ) ( A

Curbside Bus-Only Lane with Bike Lane

)

i
|

Bus-Only Lane

!

i
N

Bus-Only Lane

N Bus-Only Lane =

Median Bus-Only Lane with Bike Lane

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

o TN e GoomE L E T e
M .u/ff«\nuﬁz, B, . b myt ,
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v : Y G A g A = o ey

m (T4 £ - e

|._ . ¥

™ A > WL -
%, 5 = 4%

Biv]

w

.n.ﬁ..

MULTI-MODAL PATH

MATCHLINE |,

'

o

LEGEND
— — — MODIFIED EXISTING CURB B EXISTING TRAFFIC SIGNAL
NEW CURB B newTrarric sionaL
FENPEPEE  BUS TRANSIT WAY EZZ2 BRT STATION
EEIEEIEN TRANSIT LANE oo BICYCLE LANE
EAEREADE BUS IN MIXED TRAFFIC 100 0 50 ﬁo
OO0 MODIFIED MULTI-MODAL PATH SCALE:1"=100"

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

=

[ =
27-LPA

=W

EE P

I\ S

S |11\ W S
| |

A

f aozﬁmfm@ﬁuﬁwﬁa , N
| _:; e

1 n.ﬂH

o]

e
g
=2

' ki
< 5 v L el
LEGEND .
— — — MODIFIED EXISTING CURB — EXISTING TRAFFIC SIGNAL m ] w_oqwﬂ_oz
o 3
NEW CURB | newTrarricsioNAL EUGENE )
’ SPRINGELD
BUS TRANSIT WAY VZZ) BRT STATION . 7 e
TRANSIT LANE o BICYCLE LANE g SR
i d
BUS IN MIXED TRAFFIC 100 0 50 100 2o il
[ e ™ ™, —
OO . MODIFIED MULTHMODAL PATH SCALE:1"=100" Vicinity Map

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

5 L
o o
&% &%
Minor Street intersections | 55 Platform length should accommodate 5
restricted to right turns = a minimum of two buses 2
= =
N | _eay |
TRAFFIC LANES FENCE g : ._.m>_u_u_o
Sig] BeiESE e 5! [ 7m|%w4oanJ SIGNAL: . -
- wcm<<>< —— i+ 22'-24'
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! /_g R TRAFFIC LANES / % 4 FENCE
R / LA \ i . ﬂ e
Buses turning at cross street If buses turn from cross stree Conflicts between left turns and
should exit busway at least to busway, stop line on busway busway traffic should be avoided

one block in advance of the should be 60 ft. from crosswalk
intersection.

Suggested Signal Phasing:

-—

124'152' RAW == | - FIN

812! 3036 _[12-16) 2425’ 2610 3036 g-12' = w4
SW | TRAFFIC LANE T BUswAY rrm_qm_,_ TRAFFIC LANES | SW T B C

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

Sample Cross Section (TCRP Report 90, Bus Rapid Transit, Volume 2: Implementation Guidelines
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Flamingo Road BRT Concept - Alternative 1 (Flamingo Road Corridor Study)

o r _r

Flamingo Road BRT Concept - Alternative 2 (Flamingo Road Corridor Study)
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Station Location/Layout and Intersection Examples

|
L 120'-0" .
T 5o N 15'=0" n 15-0" 15'=0" B 15'=0" B 15'-0" . 15'=0" o 15'=0" i
1 1 1 1 T BULDING 1 1 1 1
TRASH RECEPTACLE — C STREET LIGHT

SUPER STOP

NOTES: Sidewalk Design and
L Landscaping according to JEDC
guidelines

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

Downtown BRT Enhancement Project Super Stop - Jacksonville
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L 5'—0“ i'4.’—0

anlL 11:_071 L 1 1,_0"
Gl a

Typical Section at Super Stop
Existing Sidewalk 12' to 14'

Typical Section at Super Stop
Existing Sidewalk 14' to 16"

Typical Section at Super Stop
Existing Sidewalk 16' and Greater

Downtown BRT Enhancement Project Super Stop - Jacksonville

122



Station Location/Layout and Intersection Examples

18- @ 10 12’'- @" | | 12'- 8" |
MIXED TRAFFIC OR GENERAL PURPOSE LANE
BUS ONLY LANE
North Corridor BRT Station - Jacksonville
1 1 1
L MINIMUM 13’ L 12'- @" L 12'- @' L
L INCLUDES PLATFORM AND L MIXED TRAFFIC OR L GENERAL PURPOSE LANE

SHELTER BUS ONLY LANE

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
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Station Location/Layout and Intersection Examples

PROJECT KEY MAP
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Lymmo East-West Concept - Orlando
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Station Location/Layout and Intersection Examples

Contraflow Curbside Bus Lanes on a One-Way Street, Typical At-Station Section

Dimension (feet)

Designation Description Notes
Preferred Constrained
BRT/bus lane 12 10.5
B Separator 4 0.5 May be ripple paint stripe.
C Curb and gutter 2 2

Intersection - Concurrent Flow Curbside Bus Lane on Two-Way Arterial

(Designing Bus Rapid Transit Running Ways)

Concurrent Flow Curbside Bus Lanes on a Two-Way Street, Typical Intersection Section

Dimension (feet)

Designation Description Notes
Preferred Constrained
BRT/bus lane 12 10.5
B Bicycle lane As required As required
Curb and gutter 2 2

Intersection - Contraflow Curbside Bus Lane on One-Way Arterial
(Designing Bus Rapid Transit Running Ways)

June 2013
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BRT and 38-Lacal buses \ Strategic right turn pockets
operate in the curb lane reduce conflicts between
| i buses and turning vehicles

11 -

) g L

Bus aperations slowed by
parking, turning and double-
parking in the bus lane

/ T
Lt n
BRT/ Lacal stap s
Bus bulbs provide expanded sidewalk [— Fassengers wait for ERT buses pass 35-Lacal Sorme parking lost to fix
space for BRT stop amenities and buses on sidewalk buses at lacal-only stops existing sub-standard
reduce pedestrian crossing distances bus stop lengths

Example BRT Concept (Geary Corridor BRT Study)
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Station Location/Layout and Intersection Examples

Local operates at curb

—| Mo passing means 358- '-\\

Parking reduced where | = 0 0 0 0
local stops and right :
turn pockets needed

£

BRT/ lcal étnp (Seenarin 2, lncal a curf.]) .~

All Geary buses operate Y Passengers wat for B X

buses on side platforms

in the center of the street F

T o

- @ ' e m ' £ R - - e RN

-

Parking added where ; 5 E
existing bus stops ﬁ
moved to center

Widened busway allows Local only stop BRT/ Local stop (Seenario | local in busway )

BRT bus to pass local
bus at local bus stops

Example BRT Concept (Geary Corridor BRT Study)
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Parking maintained
except where needed
for turn pockets

Buses have |eft doors to

Buses operate in the
center of the street

load fram center platforms

YWaiting passengers
buffered from traffic
by bus lanes

All passengers wait for buses on a
large, combined platform for
inbound and outbound passengers

Example BRT Concept (Geary Corridor BRT Study)
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Station Location/Layout and Intersection Examples

Key Elements at BRT Stops
* Shelter
* Lighting

* Seating

* Bus Bulbs

* NextBus Information
* Maps

* Landscaping 4 ’J_’_‘ —F
*Bicycle Racks a U i
* Advertising (for maintenance) o
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Example BRT Concept (Geary Corridor BRT Study)

June 2013 Typical Sections for Exclusive Transit Running Ways | 131



“Jeffrey Jump” Concept (Chicago Transit Authority)

Typical I'aym;t at sta!mn

Western & Ashland Concept (Chicago Transit Authority)
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Station Location/Layout and Intersection Examples

Typical layout at station

Typical layout at station

Western & Ashland Concept (Chicago Transit Authority) Western & Ashland Concept (Chicago Transit Authority)
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Tvpical layout at station

Western & Ashland Concept (Chicago Transit Authority)
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Station Location/Layout and Intersection Examples

ZHT TN

Example - Washington

L™

Example - Madison

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

Central Loop Concept (Chicago DOT and Chicago Transit Authority)
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Station Location/Layout and Intersection Examples
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