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1) INTRODUCTION

Travel delays due to peak-period and peak-direction congestion affects the productivity and quality
of life of nearly all travelers in Miami-Dade County. Adding roadway capacity to improve travel times is
challenging due to high costs and environmental impacts associated with designing, constructing,
and purchasing Right of Way (ROW) for new travel lanes and/or roadways. Therefore, ensuring
optimal utilization of existing transportation assets is crucial. A reversible lane is a transportation
system management technique that ensures a higher utilization of existing transportation assets
while reducing the negative externalities associated with widening existing roadway facilities. The
reversible lane system designates traffic flow in one direction during some period of time and reverses
it to the opposing direction during some other period of time in order to serve the direction with
greater travel demand. This reversal of traffic flow from one direction to another can take place along
a single center lane, multiple center/inside lanes, shoulders, or the entire roadway. The direction of
traffic flow can be adjusted at different times to adapt to changing traffic conditions. These conditions
are most commonly based on demand associated with frequent and predictable unbalanced peak-
period travel times such as on corridors that accommodate predominantly commuter traffic. The
basic principle is to configure the lanes of a roadway, or the entire roadway, to provide additional
directional capacity to match anticipated periodic unbalanced directional traffic demand. Reversible
lanes allow transportation agencies to make better use of new or existing underutilized roadways by
aligning the capacity with traffic demand.

General use mixed-traffic reversible lanes along arterial roadways typically operate in one of the
following three (3) configurations:

1. Unidirectional (one-way) flow with the purpose to serve the major-flow direction during the
respective peak demand time period by operating all lanes or the entire roadway in the peak
direction (higher directional traffic volume). No lanes would be designated for the nonpeak
direction (lower directional traffic volume). Typically, on many urban transportation corridors
the heavy traffic demand reverses between the morning and afternoon peak periods and the
reversible lanes are operated to serve the respective peak time period.

Figure 1: Unidirectional Reversible Roadway Concept

2. Bi-directional (two-way) flow with an unbalanced number of lanes where a paved median or a
center Two-Way-Left-Turn Lane (TWLTL) is temporarily borrowed to increase motor vehicle
capacity in the major-flow (higher directional traffic volume) direction. This configuration
negates the need for providing additional travel lanes. This means that a majority of the lanes
would be designated for the peak direction (higher directional traffic volume) and some lesser
number of lanes would be designated for the nonpeak direction (lower directional traffic
volume).
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Figure 3: Bi-directional Multi Reversible Lanes Roadway Concept

3. Bi-directional (two-way) flow where the inner lanes of a divided roadway section are reversed
in order to favor the peak direction (higher directional traffic volume) during each peak
period. With this configuration, the inner lane would act as a contraflow lane in the peak
direction (higher directional traffic volume) which may operate as a general use mixed-traffic
lane (most common) or as a directional part time preferential lane (high occupancy vehicle
(HOV) lane or transit only lane).

Figure 5: Bi-directional Dual Inside Reversible Lanes Roadway Concept




REVERSIBLE LANES ALONG MAJOR THOROUGHFARES IN MIAMI-DADE COUNTY

2) PROJECT NEED

Miami-Dade County is in need of possible solutions to the congestion problem associated with
morning and afternoon peak travel periods. The purpose of this study is to evaluate the feasibility of
implementing reversible lanes along major thoroughfares in Miami-Dade County, particularly during
peak commute travel times with the intent of addressing traffic congestion in a cost-effective manner.

3) PROJECT OBJECTIVE

The objective of this study is to identify potential thoroughfares throughout Miami-Dade County
where a reversible lane system can be successfully implemented and to evaluate the feasibility of
implementing said system.

4) PROJECT BACKGROUND

In the past, four (4) studies regarding reversible lanes have been conducted for several roadways in
Miami-Dade County. These four (4) studies are:

1. Miami-Dade MPO Flagler Street Reversible Flow Study (Completed in 1992)

2. Miami-Dade MPO Special-Use Lanes Study (Completed in 2005)

3. NW 7" Avenue (SR 7/US-441) Reversible lane Control System Project Development and
Environmental (PD&E) Study (Completed in 2007)

4. Miami-Dade MPO US-1 Reversible Flow Lane Study (Completed in 2007)

Currently, only one corridor in Miami-Dade County has an operating reversible lanes system. This
corridor is NW 199" Street. The reversible lanes system runs from SR 817/NW 27" Avenue on the west
to SR 7/NW 2" Avenue to the east and changes from two (2) center reversible lanes operation to one
(1) center reversible lane operation east of the Florida’s Turnpike. The difference between this
reversible lane system and the ones proposed in the aforementioned studies (as well as this study) is
that this system is only used to manage traffic on special events hosted in Sun Life Stadium as
opposed to improve traffic congestion permanently or throughout the life-cycle of the project.

- e ed ﬂ‘ B &
S P g
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Figure 6: NW 199t Street Dual Center Reversible Lanes




REVERSIBLE LANES ALONG MAJOR THOROUGHFARES IN MIAMI-DADE COUNTY

Figure 7: NW 199' Street Single Center Reversible Lane

4.1) Miami-Dade MPO Flagler Street Reversible Flow Study (Completed in 1992)
In a similar study to this one, SR 968/West Flagler Street was recommended to be further
analyzed for the implementation of a reversible lane system between SR 9/NW 27" Avenue and
SR 826/Palmetto Expressway. The Miami-Dade MPO Flagler Street Reversible Flow Study
provided the more in-depth planning analysis of the potential benefits and impacts of a
reversible lane system on this segment of SR 968/West Flagler Street. This in-depth analysis
comprised of an assessment of peak period operating conditions, a development of a
preliminary operating plan, an analysis of benefits over impacts, and formulation of
recommendations.

Numerous reversible flow scenarios were examined for this section of SR 968/West Flagler
Street. In general, these scenarios were divided in two (2) categories:

a) The total reversal of the entire street during the peak periods.
b) The conversion of one or more lanes to reversible flow while maintaining two-way
traffic operations.

Peak period traffic characteristics in the corridor indicated that the conversion of one lane to
reversible flow operations would be the best scenario for SR 968/West Flagler Street. However,
due to several characteristics of the street during the time of this analysis, it was determined
that implementing reversible lanes on SR 968/West Flagler Street was not one of the better
available methods to improve traffic flow.

The roadway characteristics that made SR 968/West Flagler Street unfit for reversible lane
operations were:

a) The street did not have a high enough directional imbalance in traffic demand to
generate enough benefits from the peak direction traffic that outweighed the impacts
to the nonpeak direction traffic.

b) Low travel speed difference between the eastbound and westbound through trafficin
the afternoon peak hour.

c) While traffic congestion during peak periods and at other times of the day was evident
along the entire length of the corridor, the traffic congestion was a result from a select
number of intersections rather than a multitude of locations between the SR
826/Palmetto Expressway and SR 9/NW 27 Avenue.
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d) Access to adjacent residential neighborhoods had to be impacted by left-turn
prohibitions along SR 968/West Flagler Street.

e) Increased north-south cross traffic demands, anticipated changes in traffic demand,
and expected long range transit services suggested a better method for improving
traffic flow were available.

4.2) Miami-Dade MPO Special-Use Lanes Study (Completed in 2005)
This study undertook a two (2) tier examination of freeway and major arterial facilities that had
the potential to accommodate special use lanes which could be reversible lanes, HOV lanes,
bus rapid transit lanes, or some mixture of the three (3).

The facilities selected for this study (Miami-Dade MPO Special-Use Lanes Study) were primarily
major arterials that are section line roads that exhibited directionality or traffic flow that was
heavily skewed in one direction at a particular time of the day. Generally, the directional
facilities in the County are those that directly link with downtown. Three freeways were
considered for special use lanes (I-95, SR 826/Palmetto Expressway and SR 836/Dolphin
Expressway) which carry heavy volumes of peak period, peak directional trips. Roadways that
had already incorporated major transit services or had a planned transit route were excluded.

The Tier 1 evaluation criteria used includes:

1. Number of lanes
= Atleastfive (5) in total
2. Peak hour level of service (LOS) in peak direction
- LOSEorF
3. Peak hour directional split
- 65%to35%
4. Functional classification
= State Principal Arterial or State Minor Arterial (i.e. apart from the selected few
freeways)
5. Ease of conversion
= Density of channelized turn bays, landscape medians, overpasses, columns,
capacity limitations, and physical barriers
6. Corridor density
= Population within a half-mile radius of the corridor, employment within a half-
mile radius of the corridor, and number of bus routes
7. Origin/Destination
= 2025 Person trip generation
8. Busfrequency
= Number of peak hour buses

This evaluation reduced the potential candidates for special use lanes to six (6) arterial
roadways plus the three (3) considered freeways. These corridors are:

1. 195
2. SR 836/Dolphin Expressway
3. SR 826/Palmetto Expressway
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SR 968/Flagler Street

US 1/Biscayne Boulevard

SR 9/NW 27" Avenue south of SR 112/Airport Expressway
SR 953/LeJeune Road

Douglas Road

PN U

The Tier Il assessment of alternative examined future plans for each facility and determines if
those plans have an impact on the availability of ROW for special use lanes or if the plans have
progressed far enough to have a recommended use for that corridor. This tier also evaluated
which type of special use lane could be implemented in the resulting corridors. Single
reversible lanes on I-95, SR 836/Dolphin Expressway, SR 826/Palmetto Expressway, and
Douglas Road were deemed not feasible. On the remaining corridors reversible lanes were
deemed possible, however, in the final recommendations single reversible lane development
for all corridors was not recommended and instead transit alternatives were given such as Bus
Rapid Transit (BRT) and bus on shoulder lanes.

4.3) NW 7* Avenue (SR 7/US-441) Reversible lane Control System Project
Development and Environmental (PD&E) Study (Completed in 2007)
Miami Dade County in coordination with Florida Department of Transportation (FDOT) initiated
a Reversible Lane Control System Project Development and Environmental (PD&E) Study as a
way to alleviate traffic congestion during the peak periods. The objectives of this PD&E Study
are to increase roadway capacity, travel speeds as well decrease congestion and travel time
along the SR 7/NW 7% Avenue Corridor from NW 5/6t" Street to NW 119" Street. This study
evaluated access management issues, ingress and egress to and from local businesses along
the corridor, and safety and control of pedestrian movements across a hypothetical reversible
lanes system on SR 7/SW 7t" Avenue. Additionally, the study evaluated the impact to adjacent
roadways and communities in the immediate vicinity of the study area. Detailed analysis of the
traffic and geometric conditions, including transition zones, were also evaluated.

This PD&E Study determined that the following characteristics made SR 7/SW 7" Avenue not
feasible for reversible lane implementation.

a) The roadway segment between NW 6% Street and south of NW 20*" Street did not have a
significant skew in traffic demand in PM peak direction.

b) The roadway segment between NW 20 Street and NW 75™ Street did not have a major
to minor traffic ratio of 2:1 or greater at all segments, meaning a reversible lane
operations was warranted in some segments but not through the entire roadway.

c) Connections to I-95 from SR 7 were located within 400 ft. of the study area which
represented traffic operations and emergency relief operations issues.

d) Several school crossings, school bus stops, and school zones within the study area.

e) Adequacy of traffic transition at the two (2) ends of the study limits was an issue.

f) Additional need for operational improvements at key locations (i.e. reversible curve
section) and critical intersections was also an issue.
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4.4) Miami-Dade MPO US-1 Reversible Flow Lane Study (Completed in 2007)
The purpose of this planning study was to determine the impacts and benefits on safety and
corridor LOS resulting from the potential addition of a reversible lane system on US 1/South
Dixie Highway from SR 976/SW 40" Street to the beginning of I-95. US 1/South Dixie Highway
experienced many conditions which made a reversible lane system seem feasible at the time.
For example, the daily traffic volume ranged between 25,000 and 52,000 according to
2003/2005 FDOT traffic counts, the traffic carried by the roadway was 86% to 98% through
traffic, US 1/South Dixie Highway had and has no similar parallel facilities, and the directional
split averaged 60% to 40% which categorizes as significant directional disparity.

In total, four (4) alternatives for US 1/South Dixie Highway were developed and evaluated based
on its then existing conditions. These alternatives included:

1. No Build Alternative

2. Alternative 2 comprised of a single center reversible lane estimated at $13.5 Million

3. Alternative 3 comprised of two (2) reversible lanes estimated at $20 Million

4. Alternative 4 comprised of two (2) reversible lanes and a center two-way left turn
(TWLT) lane estimated at $20 Million

The proposed conditions pertaining to each alternative indicated that in general Alternative 2
provided a better LOS in comparison to the other alternatives. Vehicular speed along US
1/South Dixie Highway was expected to improve by approximately five (5) to six (6) miles per
hour and travel delay to decrease by 67 seconds per cycle when comparing Alternative 2 with
the No Build Alternative. Based on the information developed in this study, the implementation
of a reversible flow lane system was determined feasible. Additionally, it was recommended
that another study be performed to extend the reversible lane system limits further south
possibly to SR 94/Kendall Drive.

5) PROJECT APPROACH

In an effort to determine best practices for implementing and operating reversible lanes and to obtain
local stakeholder input, the assessment for selecting the most suitable thoroughfare for reversible
lane implementation in Miami-Dade County was not performed without first completing a literature
review analysis and multiple agency coordination meetings.

5.1) Agency Coordination
The coordination effort was carried out through the creation of a Study Advisory Committee (SAC).
The SAC included the following agencies:

o Florida Department of Transportation (FDOT)

e Florida’s Turnpike Enterprise (FTE)

e Miami-Dade County Transportation and Public Works Department
e Miami-Dade Expressway Authority (MDX)

e Miami-Dade Transit (MDT)
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Miami-Dade County Regulatory and Economic Resources (RER) Department

Coordination with SAC members established that:

This study should be based on finding mixed-traffic reversible lane solutions.

This study is not to have a specific transit component.

Roadways with capacity projects programmed within the Long Range Transportation Plan
(LRTP) and Miami-Dade County MPQ’s Transportation Improvement Program (TIP) were to be
excluded from further consideration.

This study should focus on corridors with heavy commuter utilization.

This study should focus on arterial and collectors only.

This study should provide two (2) potential corridors along which congestion problems can be
easily addressed with the implementation of a reversible lane system.

A total of six (6) meetings were hosted as part of the coordination effort where the SAC and other
municipalities and stakeholders were invited to participate and give necessary input. Additionally, a
field visit was hosted. Study findings were presented to the Transportation Planning Council (TPC).

PN AW

February 3, 2016 Study Advisory Committee Meeting
February 24", 2016 Progress Meeting

March 17, 2016 Progress Meeting

April 11", 2016 Progress Meeting

April 29, 2016 Field Visit

June 30™, 2016 Study Advisory Committee Meeting
August 1%, 2016 Study Advisory Committee Meeting
August 26™, 2016 TPC Meeting

5.2) Literature Review

This task comprised of working with the Metropolitan Planning Organization (MPO) Project Manager
to identify corridors, nationwide, where reversible lanes are in place or in consideration and have
relevance to the purpose of this study. Although not all the desired corridor information was
available, the task consisted on collecting the following items:

Limits

Reversible segment length

Speed limit

Number of lanes

Annual Average Daily Traffic (AADT)

Lane-control (signals and signs)

Roadway functional classification (e.g. arterial, limited-access, etc.)
Vehicle restrictions (if any)

Type and characteristics of reversible lane(s)
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e Access management characteristics

e Land Use

e Lane configuration based on time

o Vehicle mix

e Enforcement mechanism

e Costof implementation

e Initial results based on implementing agency’s opinion or summary of any evaluation studies
o Level of physical protection available

The literature review was performed to incorporate relevant information from completed research
and studies regarding reversible lanes and to understand how existing reversible lanes are operating
in similar cities and/or metropolitan areas such as Miami-Dade County. To initiate this task, we
referred to the Institute of Transportation Engineers (ITE) website which referred us to several
relevant documents and studies on reversible lanes. One vital document to the development of our
literary review included Raj Kishore’s Reversible Lanes: State of Implementation on a Global Level. This
document provided a list of active reversible lanes corridors from which we chose applicable
corridors to relate to our study. Additionally, it provided reference to the Transportation Research
Board report NCHRP Synthesis 340 which provided key information on reversible lane characteristics,
operational requirements, costs, and benefits for a more effective implementation process. Table 1
offers a list of 14 roadways, along which reversible lanes have been successfully implemented; ten
(10) of which are currently operating in the United States. Exhibits of these ten (10) nationwide
reversible lane sample roadways have been included in Appendix A. In selecting these ten (10)
corridors, only roadways classified as arterials or collectors were considered. Corridors having the
right characteristics for an urban area were documented and their locations verified using satellite
imagery and StreetView™ from Google™. In total, the literature review comprised of inspecting sixteen
(16) documents and research materials, all listed in Table 2. This task reinforced previous knowledge
of reversible lanes and provided further insight in the effective implementation of reversible lanes.
Lessons learned have been listed below.

e Most reversible lane segments along arterial roads involve the use of a center Two-Way-Left-
Turn Lane.

e On average, reversible lane(s) segments are 2 miles long.

e On average, reversible lane(s) segments have 5 to 7 lanes.

e Reversible lanes may comprise of a single lane, several lanes, or the entire roadway.

e Most, if not all, reversible lane segments along arterial roads serve as commuter routes from
the suburbs to a Central Business District (CBD).

e Left turn prohibitions are commonly used to help avoid stops and reduce delays in through
traffic.

e On-street parking can be limited to off-peak hours only.

e Additional investment in traffic control devices and enforcement is needed.

e Corridors with surrounding commercial land use are preferred over those with surrounding
residential land use.

e Reversible lanes may be controlled by curb-mounted signs, overhead signs, lane-use control
signals, pavement markings, and portable devices such as pedestals, tubes, and cones. Most
installations in the United States are controlled with overhead changeable lane-use signals.
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Three basic methods have been employed for configuring the use of reversible lanes (ITE
1999):

1. Reversal of flow in all lanes of a one-way facility,

2. Reversal of flow in all lanes of a two-way facility, or

3. Reversal of one or more lanes of a two-way facility.

Reversible lanes are one of the most cost-effective methods for increasing directional
capacity.

Performed safety studies have concluded that reversible lanes do not contribute significantly
to increased frequency or severity of accidents as suggested from empirical observation and
anecdotal evidence.

Reversible lane applications have been generally very well received by the public.
Reversible lane systems have been developed and managed based primarily on experience,
professional judgment, and empirical observation due to the limited amount of quantitative
evaluations and research studies done on reversible lane performance, planning, design,
operation, control, management, and enforcement.

General configuration of reversible roadway segments can be divided into five zones:

1. Zone 1: Approach Zone, where drivers need to be informed that a reversible roadway
is ahead.

2. Zone 2: Decision Zone, where drivers must move into or out of the lane(s) to become
reversible. Due to the potential hazard of merging and weaving movements, this zone
needs to be carefully designed.

3. Zone 3: Reversed Zone, where reversible lanes are in operation. Adequate traffic
control is needed to remind drivers about which lanes are open for use and avoid
head-on collisions with opposing traffic in the adjacent lane.

4. Zone 4: Transition Zone, where the change from reverse flow lanes back to normal
roadway configuration occurs.

5. Zone 5: Departure Zone, where traffic departs the reversible section and continues in
normal flow configuration.

Roadway capacity at the Transition Zones must be able to accommodate the increased
volume resulting from the additional capacity of the lane reversal.

The highest level of driver confusion exists in the termini Transition Zones and intermediate
Approach and Departure Zones making them the most critical areas of a reversible lane
operation.

Enough time for vehicles to fully clear the reversible lane segment(s) should be provided
before opposing traffic is permitted to use it.

The criteria used by ITE to determine the need for reversible lanes is:

1. Existing traffic demand should be greater than the capacity of the roadway.

2. Traffic congestion should be both “periodic and predictable.”

3. Ratio of major to minor traffic count should be of at least 2:1 (preferably 3:1),
otherwise a new traffic problem could be caused on the minor flow roadways.

4. Adequate entrance and exit capabilities to/from the reversible lane must be provided.
Additionally, easy transition between the normal and reverse flow lanes must be
provided. If not, reversible lanes could add bottlenecks and other traffic problems to
the existing traffic congestion.
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ITE also suggests other criteria that should be examined before the implementation of reversible

lanes:

1.

Completion of traffic studies that show the following results:
= Alack of an adequate adjacent street that rules out the consideration of a one-way
pair operation.
= Side streets of five or more lanes with ratios of major to minor traffic flows of at least
2:1.
= Ahigh proportion of commuter-type traffic desiring to traverse the area without turns
or stops.
Terminal conditions facilitating the full utilization of the additional lanes.
Ability to maintain a minimum of two lanes open to traffic in each direction to avoid forcing
the nonpeak traffic flow direction to function near capacity, or creating serious congestion
due to lack of storage for right- and left-turning traffic.
Adequate capacity must be maintained at both of the termini to avoid bottlenecks. Also, the
transition from the normal operation to the reversible segment must be easy for drivers to
navigate.
No other acceptable alternative improvement scenarios exist. Cost factors may be involved,
such as right-of-way limitations that preclude widening an existing facility or constructing a
parallel roadway on a separate right-of-way.

"




REVERSIBLE LANES ALONG MAJOR THOROUGHFARES IN MIAMI-DADE COUNTY

Location

Roadway

Opening
Year

Length
(miles)

Speed Limit
(mph)

No. of Lanes

Table 1: Existing Reversible Lane Segments

W McDowell Rd. to

Configuration

Morning peak (6:00 AM to 9:00 AM):
3 NB lanes, 2 SB lanes, and a reversible center lane operating in the SB

Other Information

Reversible center lane with no physical separation

South of Missouri W MacKenzie Rd. . * .
St 15.650 NB direction e Overhead lane-use control signs
Phoenix 35 m. h 14’180 B Afternoon peak (4:00 PM to 6:00 PM): e Commercial and residential land use
- ’ 7 Ave. 1979 5.88 P . 6 Lanes . 3 NB lanes, 2 SB lanes, and a reversible center lane operating in the NB o Left turns are prohibited at all arterial and most collector street intersections, but left-turns are
Arizona North of Missouri W Bethany Home Rd. to N A . -
St Northern Ave direction allowed at other non-signalized streets and at driveways for access
’ ’ All other times: e No Parking allowed
40 mph 7,890 NB . .
7,345 SB 3 NB lanes, 2 SB lanes, and a reversible center lane operating as a Two- e Bus Route
’ Way-Left-Turn-Lane (TWLTL)
Morning peak (6:00 AM to 9:00 AM):
. . 3 NB lanes, 2 SB lanes, and a reversible center lane operating in the SB o Reversible center lane with no physical separation
South of Missouri . .
St direction e Overhead lane-use control signs
Phoenix 35 m. h 15.295 NB Afternoon peak (4:00 PM to 6:00 PM): e Commercial and residential land use
. ’ TSt 1982 6.93 P . 6 Lanes ’ 3NB lanes, 2 SB lanes, and a reversible center lane operating in the NB o Left turns are prohibited at all arterial and most collector street intersections, but left-turns are
Arizona North of Missouri 14,495 SB R A : -
St direction allowed at other non-signalized streets and at driveways for access
40 m. h All other times: e No Parking allowed
P 3 NB lanes, 2 SB lanes, and a reversible center lane operating as a e Bus Route
(TWLTL)
Morning peak (7:00 AM to 9:00 AM) and before UK Football Games:
New Circle Rd. (MP 2.412) | University of Kentucky Campus to Southland Drive: 4 NB lanes and 1 SB
to Southland Dr. (3.531) lane . . . .
R bl ter | th h l t
North ofDSrouthland 38,500 Southland Drive to New Circle Road: 5 NB lanes and 2 SB lane : O(\e/\;ff:zladel:ire]-fl;ea:;n\:’rlol Sr;onp;lsysma separation
. . B ) Southland Dr. (3.531) to Afternoon peak(4:00 PM to 6:00 PM) and after UK Football Games: . . . & —
Lexington, Nicholasville 5Lanes . . . e Residential, Commercial, and Institutional land use
1979 2.16 40 mph Waller Ave. (4.674) University of Kentucky Campus to Southland Drive: 1 NB lane and 4 SB . . A - . .
Kentucky Rd. South of Southland 45.900 lane o Leftturns are allowed at signalized intersections during operation of the reversible lanes
7 Lzrr;es Waller Ave. (4.674) to Southland Drive to New Circle Road: 2 NB lanes and 5 SB lanes : Eark};ng Its not allowed
Virginia Ave. (5.162) All other times: us Route
38,100 An equal number of lanes are dedicated to traffic in each direction and
the center lane operates as a (TWLTL)
e Reversible center lane with no physical separation
South of Sorin Morning peak (7:00 AM to 9:30 AM): o Overhead lane-use control signals and signs
Silver ou gt pring 2 NB lanes and 4 SB lanes e Commercial and residential land use
’ : : : Lef i h hth f LED k i i
Spring, Colesville Rd. Not 0.83 30 mph 6 Lanes 34132 Afternoon peak (4:00 PM to 7:00 PM) e Le tturr}s are restrlcted.t rough the use o blank out signs and regular signs
Available - 4 NB lanes and 2 SB lanes ¢ No parking allowed during peak hours
Maryland North of Spring St. L -
35mph All other times: e Bicycle may use full lane
An equal number of lanes are dedicated to traffic in each direction o No cut through traffic allowed north of North Noyes Dr.
e BusRoute
o Reversible center lane with no physical separation
Morning peak (5:50 AM to 9:00 AM): e Overhead lane-use control signals as well as signs along the side
2 EB lanes, 2 WB lanes, and a reversible center lane operating in the EB e Commercial and residential land use
Omaha Not direction e Left turns are not allowed
§ N . 1 h L 42 R [P .
Nebraska Dodge St Available 3.10 35mp 5 Lanes 38,230 Afternoon peak (9:00 AM to 5:50 AM): e Mug handles are located in specific intersections for left turn and U-turn maneuvers
2 EB lanes, 2 WB lanes, and a reversible center lane operating in the WB e No Parking allowed
direction e Truck Route
e Bus Route
Vided 2 . - K oeri
Morning peak (7:00 AM to 9:00 AM): e Undivided 2 lane roadway oPerates asa ?ne Yva){ str_eet d.urlng peak periods
e Overhead lane-use control signals, and signs indicating directional flow
2 one-way EB lanes e Residential land use, driveways along the entire segment
4: 0 6:00 PM): L7 . L
Omaha, Farnam St. 1958 11 30 mph 2 Lanes 10,535 Afternoon peak (4:00 PM t ) e LED Blank Out signs mounted on mast arms may be used to restrict left turns at signalized
Nebraska 2 one-way WB lanes . -
' intersections
All other times: .
1 lanein each direction * NoParking allowed
e No Trucks over 6 Tons and 650 ft. long allowed
e Reversible center lane with no physical separation
" e Overhead lane-use control signals
Fall Creek SOUtgoL;i:f St Morning peak: e Residential and land use on the west side and Fall Creek on the east side
Indianapolis, Not 35 mph and 40 2 NB lanes and 3 SB lanes o Left turns are restricted on signalized intersections
R Parkway North X 2.13 13,212 .
Indiana Dr Available mph North of E 38t St Afternoon peak: e No Parking allowed
: ’ 3 NB lanes and 2 SB lanes e 11,000 lbs. weight limit
7 Lanes
L]

Lane configuration changes periodically to facilitate traffic flow during events at the Indiana State
Fairgrounds
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Location

Roadway

Opening
Year

Length
(miles)

Speed Limit
(mph)

No. of Lanes

Table 1: Existing Reversible Lane Segments (Continued)

Configuration

Morning peak (6:00 AM to 10:00 AM):
2 EBlanes and 1 WB lanes

Other Information

e Reversible center lane with no physical separation
e Overhead lane-use control signals
e Commercial, residential, and institutional land use

H West A N . Af k (3:00 PM to 7:00 PM): R . . .
8 ?I_:it;;n’ est sl: bama Avai:)atble 172 30 mph 3Llanes Not Available 1 EGBT;O; EEZ 2(5V?30lane£o 00 PM) o Blank out signals at intersections restrict left turns
' All other times: e No Parking allowed
1EB lane, 1 WB lane, and a (TWLTL) * NoTrucksover2 axles
e Bus Route
S of Burton Ave (MP4.47) |y ing peak (7:00 AM - 9:00 AM) . . . .
18,820 2 NB lanes and 1 SB lanes e Reversible center lane with no physical separation
. S of Cloverdale Rd (MP e Overhead lane-use control signals over center lane
Montgomery, | Norman Bridge Not Afternoon peak (4:00 PM - 6:00 PM) . A i
9 X 0.64 30 mph 3Lanes 4.17) e Commercial and residential land use
Alabama Rd. Available 1NB lanes and 2 SB lanes X L . N . .
13,870 All other times: o Left turns for minor-flow direction are not allowed at signalized intersections during peak
S of Winthrop (MP 3.91) 1NB lane, 1 SB lane, and 1 TWLTL hour
14,380
: ) ) o Reversible center lane with no physical separation
;/lzr;{zfeiezl:]((fiosoBAll\:n_ei'?’o AM) e Overhead lane-use control signals over center lane
e Residential land use
Cl Not . Af k (2:30 PM - 7:00 PM . . . . . . . .
10 szzriafornai"aa’ Lafayette St. Availoable 0.35 30 mph 3Lanes Not Available 1 ;(:T;::sp::d é Séolanes 0 ) o Left turns for minor-flow direction are not allowed at signalized intersections during peak
- hour
All other times: .
1NB lane, 1 SB lane, and 1 TWLTL * On-Street parking allowed
’ ’ e No Trucks over 3 Tons
1 San Jua‘n, PR-2 Not 1.86 Not Available 5 Lanes Not Available Not Available o Reversible center lane with I’.lO physical separation
Puerto Rico Expressway Available e Overhead lane-use control signals for center lane
o Divided roadway with reversible contraflow lane operating only in the afternoon on the
Afternoon peak (3:30 PM - 6:30 PM) eastbound direction
1 Calgary, Memorial Dr Not 0.54 30 moh 1 Lanes Not Available 1EB lane and 3 WB lanes e Overhead lane-use control signals as well as a median LED signal indicating when contraflow
Canada ’ Available : P All other times: lane is open/closed
2 EB lanes and 2 WB lanes e Commercial and residential land use
e On-Street parking allowed by permit only
(1971)
Afternoon peak (5:00 PM - 8:00 PM)
NB operation of all lanes of Carrera 7, between 32" St. and 92™ St.
(1993)
Afternoon peak (6:00 PM - 9:00 PM)
NB operation (contraflow) of external lane of east carriageway, between 77t St.
and 147 St
(1994)
i 3 nd
?gﬁpsetratlon (contraflow) of left lane of west carriageway between 92" St. and htp://www.movilidadbogota.gov.co/?2pag=1986
B . . 1 - . . .
13 Cngritt?i’a Carrera 7a Ave. 1971 4.20 Not Available 6 Lanes Not Available ,(Afst):?rzoon peak (6:00 PM — 9:00 PM) o Divided roadway with reversible lane operation

SB contraflow from 6:00 PM to 9:00 PM changes to SB operation of all lanes of
Carrera 7

(2014)

Afternoon peak (5:00 PM - 8:00 PM)

NB operation of all lanes of Carrera 7, between 36" St. and 92™ St.

All other times

Carrera 7 operates 3 lanes in each direction 6. Implementation of preferential lane
for transit takes place

(Future)

Carrera 7 will operate 3 lanes in each direction the entire day

o Enforced through the use of transit personnel
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Table 2: Referenced Documents

No. Document Name Summary Relevant Info
This stuy reviewed and compared road operation The increase in accident rates and the significant increase in injury and fatality

IS A REVERSIBLE LANE SYSTEM SAFE? and safety before and after the installation of rates have made some engineers reluctant to propose reversible lane systems as

1 BY W. MARTIN BRETHERTON JR and MAZ Reversible Lane Systems (RLS) on US-78 as well as an alternative solution to mitigate traffic congestion, even when all RLS warrants
ELHAJ similar roads in Georgia. are met. The report concludes with the elimination of future reversible lanes in

Gwinnett County, GA.
Empirical observation and anecdotal evidence suggest that reversible lanes do
not contribute significantly to increased frequency or severity of accidents. Most
. managing agencies have reported little change in accident frequency or severity.
-r:|hs i fr?:; loc:(:c:l?;gr:r:r;stlZ;NrZ\S/;(r’s(ijbol:L;;ee: EE:" Th.ey also reported an overall very positive response fronj most driyers. Empirical
application to address various needs; the lessons eV|der!ce gained from past experience has §h9wn that drivers rea!dlly adapt to

2 NCHRP SYNTHESIS 340 learned from prior implementation; the costs and revef5|ble opergtlons and the common belief s that once opgratlons arg u.nd.er

benefits associated with their use: e;nd Various way in a rever§|ble lane, the follow-tlje-!eader nature of traffic should minimize

techniques and successful practicyes developed over head-on conflicts. Enforcement ar)d madept mz_ana}gement-on many re;verable

their history segments can become problematic. Capacity within reversible operation

’ transitions is critical; segment termini must adequately handle the added

reversible lane capacity. Enforcement and incident management on reversible
segments can become problematic.

This paper discusses the operations of reversible

lanes for arterial roadways in the District of

Columbia. The operations of reversible lanes are e Preliminary crash analysis and anecdotal evidence suggests that more crashes

evaluated using three different criteria: are associated with reversible lane operations as compared to nonreversible

REVERSIBLE LANE OPERATION FOR (1) utilization of existing infrastructure capacity lane se.gments. . . N ‘ .

ARTERIAL ROADWAYS - THE (2) safety . ' e Reversible lanes may be confusing, especially for unfamiliar drivers, for turning

3 WASHINGTON. DC EXPERIENCE (3) laer use./economllc development [mpaFts movements, specifically left turns, from and to the side streets.

BY SOUMYA DE;( AND JIANMING MA The discussion takes into account constraints e Reversible lanes are perceived as being commuter oriented, deemphasizing
inherent in a built-out urban environment and residents and communities. It is also less pedestrian friendly and not very
operational constraints imposed by external conducive to economic revitalization since it focuses on “through traffic”
stakeholders. The paper discusses the status of rather than traffic destined “to” the community.
continued operations of such facilities and draws
some preliminary conclusions.

This paper discusses the operations of reversible
lanes on arterial roadways in Washington, DC, USA.
The operations of reversible lanes are evaluated

REVERSIBLE LANE OPERATION FOR fSiSf.Fhr(:_e diff;a.refnt ctritertia: it e More crashes are associated with reversible operations vs. non-reversible.

ARTERIAL ROADWAYS THE . Salf;; lon otinfrastructure capacity . Reversib.lg lanes are perceived as be.ing too commgter orientgd. VS.

o | wmsmron pCsnBGERENGE | L Cndsconomicdocopmen mpacs | | STSE e e s
BY SOUMYA DEY, JIANMING MA, AND YUSUF | The discussion takes into account constraints R R R « P X X
ADEN inherent in a built-out urban environment and revitalization since it focuses on “through traffic” rather than traffic destined

operational constraints imposed by external to the community.

stakeholders. The paper discusses the status of

continued operations of such facilities and draws

some preliminary conclusion.
The Reversible Lane Control Systems (RLCS) project was completed with a total
budget of $3.8 Million (all figures in 2009 dollars) for all components including the
traffic controlinfrastructure, fiber optic network, and central control system.
Typical unit costs for key system elements are roughly summarized as follows:
o Traffic Control Gates: $20,000 (gate device and arm) plus $25,000 (foundation

N This paper highlights a potential model for an.d cus?om protectlye cc.>ncrete bar.rler) .

CITY OF CALGARY’S REVERSIBLE LANE municipalities looking to find innovative ways to e Prismatic Message Signs: $20,000 (sign, controller and diamond-grade

5 CONTROL SYSTEMS enhance transportation capacity on existing road message printing) plus $3,000 (foundation and installation)

BY CHRIS DELANOY, TRAVIS GAEDE, facilities without undertaking costly or controversial o LED Traffic Signs: $3,000 to $5,000

YEATLAND WONG road widening projects e Lane Control Signals: $700, including mounting bracket, or about $18,000 per

’ typical structure (foundation, pole trunk, mast arm, and 8 signal displays)
e PTZ Cameras: $3,000 (camera) plus $8,000 (foundation and pole)
e Control Cabinets: $40,000
The manual operation of the RLCS, in place since 2006, had had an annual cost of
approximately $400,000, primarily in labor and material costs, for multiple
detour crews to manage the traffic flow reversal transitions four times a day.
e Construction cost savings and ROW Savings in Hampton were estimated at

REVERSIBLE LANE VALUE ENGINEERING This power point presentation reports potential cost $5,000,000 and $3,400,000 respectively.

6 PROPOSAL FOR WYTHE CREEK ROAD, saving by Cities of Hampton, VA and Poguoson, VA e Construction cost savings and ROW Savings in Poquoson were estimated at
HAMPTON AND POQUOSON VA associated with reversal of Wythe Creek Road ’ $100,000 and $400,000 respectively.

BY CLARK NEXSEN ’ o Reversible Lane Control Signs can be found in MUTCD Section 2B.26 Reversible

Lane Control Signs (R3-9e through R3-9i).
This study, in Tucson, AZ, evaluates the traffic
volume and crash impacts associated with the
removal of the reversible traffic lane application

GRANT ROAD REVERSIBLE LANE TRAFFIC from Grant Road between Stone Avenue on the west

FLOW AND CRASH ANALYSIS WITH AN 2?31?:?5 di?:foo:ptgst:i;téIr:s;eacsglc:/ 22’ t?wgrtpv\?:: The number of crashes and the crash rate declined since the reversible lane was

7 | UPDATE OF THE BROADWAY REVERSIBLE conducted in an earlier study (Crash Analysis of discontinued. Motorists disregard for the left turn restriction was a factor in the
LANE STUDY Reversible Lane Removal on Broadway Boulevard and incidence of crashes during the reversible lane operation.

BY TRANSCORE 6 Street, April 2004) to evaluate the impacts of
removing the reversible lane on Broadway
Boulevard between Euclid Avenue on the west and
Country Club Road on the east.

L}g;;es Z:;J?;u;;s SO; 4?;/:;1)l::ge::;j;nngz::rt\zzw of The me.xjority of re\{ersiblg lane aPplications revigwed were able to achigve thgir
planning, design and control principles that have operational o‘bjectlves Wlth. relatively low safety |mpa§ts and at sgrpnsmgly high
been dev’eloped for reversible lanes. The goal is to levgls of public understanding and .acceptance. .Agenues responsible for the

PLANNING AND OPERATIONAL bring these findings to a wider audience of traffic S: Sien andfmanjgffr.n?ntt(’fl\;hetrev'eweq reversible l?ntes’ gene;a(ljly fegatr:ed

PRACTICES FOR REVERSIBLE ROADWAYS | practitioners for their consideration. It also includes em as sate and efiicient. Fost managing agencies Interviewed curing the

8 | BY BRIAN WOLSHON AND LAURENCE anecdotal information collected from interviews and | "<V1eW reported little change in accident frequency or severity under reversible
LAMBERT Il reviews of field applications (past and present). operation. It is believed Fhat addefi capacity and umforrp.operatlf)n on reversible

Several examples are included in the report to roadw.ays actuall}/ contributed to improved safet){ conditions. This syggests that

illustrate the range of practices and to highlight reversible operations may.not be. nearly as c.ompll.cated, cor?troversml, or

locally adopted techniques that are particularly danggrous as many agencnes.belleve. Empirical e\{ldence galqed from prior

effective and/or innovative, experience suggested that drivers adapt to reversible flow quite readily.
Areversible lane will alleviate traffic congestion and will improve travel speeds
along Leetsdale Drive. Certain collision patterns that are related to congestion at
signalized intersections, such as right angle, turning, and rear end collisions,

The study evaluated the effectiveness of low-cost might be reduced by the capacity increase of the reversible lane. Four types of

improvements such as transportation system accident typically increase with application of reversible lanes (particularly if

II;EEES.:-::‘::I_EUI:’?\;EE:?&R?:::;;:';g management options (TSMO) in addition to a multiple reversible lanes instead of just one):

9 i’ ? reversible lane along Leetsdale Drive to alleviate o Left turns in front of traffic moving in the same direction

BY STEVE MARKOVETZ, DENNIS ROYER,
ROBERT F. DORROH

congestion and mitigate traffic in adjacent
neighborhoods. Low-cost safety improvements also
were identified.

o Left turns across traffic onto the facility

o Left turning traffic being struck by oncoming through traffic

o Left turning traffic being struck by approaching from behind

Usually, any increase in accident numbers is followed by a reduction and then
leveling of total accidents over time as drivers adjust to the reversible lane
condition.
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Table 2: Referenced Documents (Continued)

No. Document Name Summary Relevant Info
The study analyses the characteristics of reversible flow e Reversible lane operation has a high potential to increése roadway capacity.
along Union Avenue in Memphis, TN, in terms of traffic o Left Turns should be prohibited during peak periods with internally
REVERSIBLE FLOW ON A SIX LANE P | illuminated overhead signs.
volume accommodated by the facility, capacity and Level . . . -
10 | URBAN ARTERIAL of Service at each of the facility’s 12 signalized e Consider improving pavement marking and use of reflectorized lane
BY JONATHAN E. UPCHURCH - - ; . - markers.
intersections, amount/types accidents associated with . .
the reversible nature of the facility. . D|§tance between lane §ontrol markers and traffic S|gna?[s should be
adjusted so that confusion between the two can be avoided.
tTr:\els“rSeupri)/;tys;fr'r;r:;aC:izi 223;;?2?3;:3 é:ilng(:ﬁ:g sis | The ma.jority of rev.ersiblg lane applications havg been able to a.chieve their
340 project. It highlights the characteristics of several opera.t|.onal opject|ves with rel_atlvely low safety Impacts and with .
different types of reversible applications. The report surprls.mgly high levels of public gnderstandmg anq acceptance. Reversible
focuses on the planning, design, control, and evaluation operation has not been as complicated, controversial, and dangerous as
REVERSIBLE LANE SYSTEMS: of reversible lanes. This ’report aylso inclu’des several of the most agencies originally believe.
1 SYNTHESIS OF PRACTICE most significant ﬁﬁdings of the survey portion of the e The body of empirical evidence gained from past experience shows that
BY BRIAN WOLSHON AND LAURENCE NCHRP SYNTHESIS to acquaint readers with the drivers have adapted to reversible lane systems quite readily.
LAMBERT challenges, practices, systems, and use philosophies of e The empirical evidence sugggsts that operations of reversible lane systems
agencies that are currently (or have recently) employed were generafll.y safe an.d efficient. . - .
reversible flow facilities. Discussions of the costs and e The mgst critical locatlgns (and perloc!s) for reversible operation are the
benefits as well as any obtained knowledge from direct transit[or)s. The termini areas are.partlcul.ar.ly important from the
experience with such applications have been included. perspectives of safety and operational efficiency.

e Overhead signal is the lane control measure used in most of the
implementations.

e More than three-quarter of the documented implementations belong to
North America.

¢ Bridges and downtown street sections are major feasible location of

This report looked into the implementations of reversible reversible lane systems due to the benefits lane management provides
lane systems across the world along with summarizing versus the cost of implementation.
REVERSIBLE LANES: STATE OF available literature on the reversible lanes studies done e Reversible lane systems are fewer with length of sections greater than 3.1
12 IMPLEMENTATION ON A GLOBAL so far, including primary considerations needed when miles.
LEVEL designing and implementing a reversible lane system. It o Total number of lanes almost has no impact on implementing reversible
BY RAJ KISHORE also looked into the effectiveness of reversible lane lane systems. Almost 23 percent of all reversible lane systems have more
systems and probable effects on safety and operational than five travel lanes.
efficiency.

Some studies shows that crashes associated with them reduced as years go by

after implementation. Also, around 80 percent of crashes due to lane reversal

are caused by unauthorized left turns. Other possible variables associated with
crashes are found to be signage confusion, inadequate switch-in and switch-
out length as well as lane departures.

Utah DOT uses the term “flex lane” to distinguish the application of reversible

lanes along arterials from the freeway application that residents generally

associated “reversible lane” with.

To avoid confusion as drivers approached a signalized intersection, separation

of the lane control signals and the traffic signals was set at approximately 300

feet or more. Temporal transition periods (i.e. the specific times needed to

allow drivers to shift lanes safely when the system is transitioning from one
lane configuration to another) includes a “warning” clearance interval (yellow
. . . . “X”); an “all red” clearance interval (solid red “X”) and then opening the lane
;:i/se{zzzgtfiistﬂbjt‘c‘ai uDr:)l?ll'uti?:J::;c:/r;tt:aetgf?csiency ofa for travel (green arrow) in the opposing direction. Thg timing.of these intervals
major east-west urban arterial using existing road a.re dependent upop posfed speed, ler.1gth of the corridor (or in this case thg
REVERSIBLE LANES IN UTAH - ADDING | infrastructure, while maintaining a shifting Two-Way-Left. | Sistance between signalized intersections), and the cycle length of the traffic
EFFICIENCY SAFELY Turn-Lane (TWLTL) while addressing the safety and signal system on the corridor. Cameras at strategic points along the corridor
13 | BY ALFRED A GUEBERT, DIEGO operational challenges that arose from the design also provide the operators in the traffic management center with a visual
CARROLL, BRANDON WESTON, DAVE concept. The first part of the paper provides some basic confirmation that the lanes are clear for transition.
KINNECOM concepts and some historic facts about reversible lanes - . . . . .
and the second part provides a description of the unique thangmg lane configuration reqwres.left turn lanes at the signalized .
features of the system that were put in place for this mter.sectlons to ch.ange as well. Turning left across four lane§ of oncoming
project traffic should require protected-only left turns. However, during off-peak and
: opposing peak periods, the left turn phase can be set up as protected-
permitted. When the flex lane system shifts the lanes for the different periods
of the day, the left turn lanes at signalized intersections also must shift. There
is a need to clear the left turn lanes before transition so that the drivers are not
trapped in a lane that has oncoming traffic. The signal layout at these
intersections must now have a signal head over each of the five lanes that
approaching drivers could be in. This requires the use of occasionally “dark”
signal heads and a complex signal controller operation. Special blank-out lane
designation signs are also provided next to each signal head to reinforce
direction of travel and use for every lane.

e Proper communication and public participation are crucial to ensuring the
success of a reversible lane strategy.

e Treatment of the terminus requires particular care and attention. Common
treatments extend across an intersection, requiring complex signals and

- - - . . . signal timing strategies.
::JZ;:E@?;:?S;Z?: tia:tllewr;flj)l:jmba:;nno:;ﬁabfflgfe . Locafipg a safe mid-block left turn across the favored travel direction may
14 REVERSIBLE TRAFFIC LANES embarking in the planning, design, and implementation . Ibnis;fcfice':jllﬁusinesses may complaint
BY MOBILITY INVESTMENT PRIORITIES of said system. It summarizes application techniques and A . ) . .
principles, issues, expected project timeframe, cost, and e Potential forcr.ashes may increase depeqdmg on left turn dema.nd,.mld'—
data needed. block geometric conditions, and platooning of the favored traffic direction.

e Reversible lane systems require approximately one year to design and
implement.

e In Phoenix, a 2009 proposal to add overhead beacons and lane-control signs
to their existing reversible lane system was estimated to cost a total of $18.3
million.

e The reversible-lane system was successful.

o Delays were reduced substantially in the direction of peak traffic flow during
both AM and PM operation. Delays in the off-peak direction, particularly
during PM operation, increased.

The study involved an evaluation of reversible lanes as a e An economic analysis based on current operating times showed a benefit-
method of increasing traffic flow. A unique feature of the cost ratio of 6.90.
system was allowing left turns during the period of e Aone-year before-and-after analysis indicated no significant increase in
"EVALUATION OF REVERSIBLE LANES reversible flow, which meant that the left-turn lanes had accidents.
(NICHOLASVIILE ROAD; LEXINGTON, to be moved and the signal displays shifted during e The analysis of the before and after volumes showed that reversible lanes
15 KY)," operation and without interrupting traffic flow. The generated trips in the peak direction and deterred trips in off-peak direction

RESEARCH REPORT 549, KYP-79-87;
HPR-PL-1(15), PART Il B
BY KENNETH R. AGENT

evaluation involved a comparison of data taken before
and after installation of the reversible lanes. Types of data
included delays, volumes, accidents, speeds, traffic
conflicts, fuel consumption, and environmental factors.

resulting in a substantial increase in the directional split.

e For reversible lanes to operate effectively, the ratio of major to minor
movements should be at least 2:1 (66%/33%) and preferably 3:1 (75%/25%).

e The volumes were fairly constant before and after, except for the change
which occurred during operation of the reversible lanes.

e There was an overall reduction of almost two minutes in travel time for both
directions during both peak periods. However, travel times in the off-peak
direction showed increase significantly in the afternoon.

e The overall reduction in stopped time was almost three minutes in the peak
directions.
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Document Name

PERCEIVED COSTS AND BENEFITS OF
REVERSIBLE LANES IN PHOENIX,
ARIZONA

BY AARON GOLUB

Table 2: Referenced Documents (Continued)

Summary

This paper summarizes the results of a public opinion
survey carried out by The Phoenix City Council to
understand public sentiments in regards to the reversible
lanes along 7*" Street and 7" Avenue. The survey
addresses the following questions:

1. What are the costs of the lanes?

2. What are the benefits of the lanes?

3. What should be done with them?
Full results have been published separately.

This study was to be joined with an engineering
assessment of the lanes’ operation and safety as well as
an evaluation of the various options regarding the lanes,
carried out by the City of Phoenix Street Transportation
Department.

Relevant Info

e The study showed that the crash rate of 7% Avenue and 7 Street during
reverse lane times was not significantly different from similar streets in the
area, thus countering the popular sentiment that they were unsafe.

e The engineering assessment showed that the lanes were fairly effective at
carrying their share of traffic and that the impact of removing the lanes on
travel times would have been significant.
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5.3) Data Collection and Screening Process

The data collection effort began by retrieving volume data from over 1,000 traffic count stations
throughout Miami-Dade County. These stations were evaluated based on data availability for the last
two (2) years. However, it is important to note that lack of consistency among count stations
regarding type of station (i.e. volume stations and classification station) resulted in data being
available for three (3) consecutive days as well as for a single day. The types of stations that were
polled include:

e Volume Stations

e Vehicle Classification Count Station

e Telemetered Traffic Monitoring Sites (TTMS)

Portable Traffic Monitoring Sites (PTMS) Vehicle Classification Station
Portable Traffic Monitoring Sites (PTMS) Volume Count Station
24-Hour Classification Station

48-Hour Classification Station

As part of the preliminary screening’s primary criteria, each station’s directional distribution was
evaluated and scrutinized for a consistent minimum split of 65%-35% between 6:00 AM and 10:00 AM
and between 3:00 PM and 7:00 PM. Figure 8 shows corridors conforming to the 65%-35% directional
split during, both, the AM and PM peak periods. Itis important to note that temporal and spatial
continuity were considered within the directional distribution analysis. The temporal directional
distribution was measured during the four (4) and five (5) most critical hours of the AM and PM peaks,
respectively, to better indicate what percentage of the AM and PM peak periods met the directional
split. Spatial continuity was measured based on the number of successive segments that met the
selected temporal directional distribution were preferred. Since the 65%-35% split failed to produce
enough candidates with an ideal temporal frequency and spatial continuity of the directional
distribution, SAC members agreed on screening countywide corridors with a more balanced minimum
split of 60%-40% and an extended afternoon peak-hour period (3:00 PM to 8:00 PM) to allow for a
wider corridor sample for the potential implementation of a reversible lane system. Figure 9 shows all
corridors having a 65%-35% and 60%-40% directional split during both the AM and PM peak periods.

Following the directional distribution analysis, a secondary set of criteria was used to screen
roadways based on:

e Length (two (2) miles or longer were preferred),

e Targeted market (connectivity to the CBD a higher order roadway was preferred),

e Number of through jurisdiction (single jurisdiction sections were preferred), and

e Functional classification (SAC members had previously decided on arterial and collectors
only).
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As seen in Figures 8 and 9 limited access facilities were excluded. Results from this preliminary
screening resulted in the following roadways being considered for an in-depth screening process:

NE 6" Avenue
NW 7t Avenue
NW 7t Street
NW 25t Street
NW 32" Avenue
NW 36" Street
SW 40 Street
SW 104" Street
. SW 152" Avenue
10. SW 184" Street
11. NW 87™ Avenue

o N>R W

Additionally US-1/Dixie Highway, SW 8" Street, SW 88" Street, NW 114" Avenue were selected by the
SAC to advance to the in-depth screening as suggested by the SAC. These roadways are highlighted in
Figure 10.
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5.3.C) Field Visit

Following the results from the preliminary screening process, field visits to some of the recommended
corridors were scheduled on April 29*, 2016 to better understand corridor characteristics and driver
behavior.

SW 104™ Street:

SW 104 Street from SR 874 to SW 147 Avenue is a 40 mph speed limit, 6 lane divided corridor mostly
abutted by residential land use (single family) with very few driveways throughout. Miami Dade
College-Kendall Campus is located between SW 113" Place and SW 108" Avenue near the eastern
termini. Implementing a reversible lane in this corridor may prove difficult due to this corridor being a
truck route, a transit route (MDT Routes 104 and 204), having a landscaped median, and a dual left
turn lane at the intersection with SW 117* Avenue.

Figure 11: SW 104" Street
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X%

SW 184 Street

SW 184 Street from the Homestead Extension of the Florida Turnpike (HEFT) to SW 147" Avenue is a
five (5) Lane undivided roadway with a speed limit of 40 mph. This thoroughfare is ideal for reversible
lane implementation, however, it is mostly abutted by residential land use (single family) with a high
number of driveways between SW 127" Avenue and the HEFT which could pose a problem in the
operation of a reversible lane.

Figure 12: SW 18™ Street
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NW 7t Street

NW 7t Street from NW 57" Avenue to NW 12" Avenue is a 40 mph (posted speed) corridor mostly
abutted by commercial land use. The eastern terminus at NW 12 Avenue provides access to/from
eastbound SR 836/Dolphin Expressway (NW 17* Ave has SR 836/Dolphin Expressway access to/from
the west). The corridor has a paved median/TWLTL from NW 57t Avenue to NW 42" Avenue after
which it alternates between paved median/TWLTL and curbside on-street parking. Traffic separators
from NW 57" Avenue to NW 42" Avenue, two (2) reduced speed School Zones, and six (6) midblock
pedestrian crossings could pose a problem for a reversible lane implementation. Additionally, the
corridor is served by MDT Routes 7, 238, and the City of Miami trolley. Fire Stations are also present
east of NW 42" Avenue and east of NW 12" Avenue.

Figure 13: NW 7t Street
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NW 32" Avenue

NW 32" Avenue from NW 36 Street to NW 119" Street is a 40 mph (posted speed) roadway that has
an ideal uniform 5-lane typical section from NW 36" Street to NW 103" Street. The corridor is mostly
abutted by residential land use and is served by garbage pick-up, mail delivery, and transit (MDT
Route 32) routes. Given NW 32" Avenue’s proximity to industrial land use, it serves as a truck route. A
reduced speed along a School Zone from NW 50" Street to NW 52" Street and some segments of 35
mph speed limits may indicate there is a speed problem along this corridor. The corridor crosses the
Florida East Coast Railroad at approximately NW 75% Street and is divided by a raised median north of
NW 103" Street.

= Y

S ha .

-

Figure 14: NW 32" Avenue
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Following field visits to the recommended corridors from the preliminary screening process, an in-
depth screening was carried out with a couple of recommendations from the SAC. For expedited
implementation, minimized complexity, and reduced reconstruction, the ideal roadway geometry for
reversible lane implementation would consist of a cross section having 5 lanes with the center lane
functioning as a Two-Way-Left-Turn Lane (TWLTL) or a paved median (see Figure 15 and Figure 16).
These typical sections would allow a corridor to maintain two (2) lanes open in the off-peak direction
while adding capacity to the peak direction by operating the reversible lane on the center lane. This
follows the ITE recommendation of maintaining a minimum of two lanes open to traffic in each
direction to avoid forcing the minor-flow direction to function near its capacity, or creating serious
congestion due to lack of storage for right- and left-turning traffic. Additionally, after lane reversal, a 5
lane corridor (center TWLTL or paved median) would have the same directional capacity as the
chosen minimum directional distribution volume for this study (60%-40%); see Figure 17. The
number of lanes of each Miami-Dade County corridor is shown in Figure 18.

Figure 16: Typical Section of a Roadway with Paved Median
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Reversed Configuration

50% - 50% 100% - 0%
50% - 50% 67% - 33%
50% - 50% 75% - 25%
50% - 50% 60% - 40%
50% - 50% 67% - 33%

Figure 17: Shift in Directional Capacity with Reversible Lanes

Additionally, reconstruction/capacity projects programmed in the LRTP and Miami-Dade County
MPQ’s TIP were excluded from further consideration, and roadways with raised medians, as opposed
to paved medians or two-way-left-turn lanes, were screened as undesirable due the high cost and

complexity of reconstruction. Figures 19 and 20 depict roadway segments with programmed capacity
improvements and roadway median type, respectively.
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Other considerations during the in-depth screening process included preference for high daily traffic

volume, low truck percentage, commercial land use surrounding the corridor, corridors with few (or
no) transit routes, few signalized intersections, few (or no) school zones, lowest generic capital cost,

and shorter implementation timeframe. Additional criteria including on-street parking, mid-block
pedestrian crossings, railroad crossings, and issues with access management policies were
considered but were notincluded in the matrix. The generic cost criterion was based on a per mile
capital cost of $1.3 million for corridors with a raised median and $0.8 million for corridors with a

paved median. This criteria, as well as the primary and secondary criteria in Tier One, were used to
develop a comparative evaluation matrix to rank the recommended corridors that resulted from Tier
One. Table 3 shows the scoring system used for the comparative matrix. Table 4 shows the
comparative matrix with the resulting corridor ranking.

Criteria

Average Directional Distribution

Table 3: Scoring Criteria

Levels
65% - 35%

Points

60% - 40%

Less than 60% - 40%

and PM peak period

Temporal frequency of 60%-40% operation during the AM

100% - 75%

75% - 50%

50% - 0%

Jurisdictions along the corridor

Single

Multi

Daily Traffic Volume

60000 - 100000

30000 - 60000

0-30,000

Truck Traffic

Less than 10%

More than 10%

Median

Paved

Raised

Number of Lanes

5 lanes or more than 6 lanes

6

4

3

2

Adjacent Land Use

Commercial

Residential

Number of Traffic Signals

Less than 10

More than 10

School Zones along the corridor

No

Yes

Transit Routes

0-1

2 or more

Market Character

Urban

Sub-urban

Traffic Pattern Impacts

Low

Med

High

Implementation Cost

$5 Million or less

More than $5 Million

OU‘II—‘NUOOU‘II—‘NI—‘NONONI—‘N(N-&U‘II—‘U‘II—‘UO-b\I'SI—‘NI—‘NUJI—‘Nw
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Table 4: Comparative Matrix

Jurisdiction . Daily £0%-40% AMDD £0%-40% PM DD : Primary 7 : School Traffic Implementation & e
Iritiative SECTION NUMBER| LOCAL NaME EMP From EMP To Length Station allne Truck % Average DDAM {4 hours) Average DD PM (5 hrs) Median | #lanes \arA Uze Transit | Signals Pocias Market Impacts Cost (Million) Criteria Pros Cons
kil 57000424] W 7 Street 1000w 62 swenue 2.475| M 57 swenue 0.475, 1 26260 3 : e ) s|commercial 1 2fno urban Low short as
kingle B7049500 NV 7 Street 1,475 | Nwe 57 Avenue 2900 M 42 svenue 1.515} 3 37800) 3 55 .296| o scommercial 1] [ urban Low short Exd Sl ealty el Cross:section barve<n NV, 63TAve Rk itS :s‘:{"r: '":'::“Dm tave mpsdimedam e
Eiek a?ssusauwnneex omoluwazmenm 1537|Nw27menm Lﬁ' 3 =670 3 55 o9 3 slcommen:‘al 1] 6| ves Urban Low Short 36 M2 sienue ARhoighthe seament & pmarycommercaitheg:are
lara some residential units
kirg e s753c50a|uw7snee( DcmlNWZ? wenue 1525 | 12 avenue 1.53J 2 26050 3 651.5%) aﬂlp s|commercial 1] 5]ves Urban Low short a1 = PamlleltoSRE 36 = Pedestrian crossings mid-block
= Simgle jurisdicti = schoolzone
=cost of Implkementation per mile low = parking affected
Sirgle MY 7 Street 0.000 NWE2Z fuenus 5.552 MW 12 Awenue 5052 AnT7S 3 58.0% 42,006 38% 40.5%6 ©3.5% 326 No s Commerial 1 13 Yes Urban Lowr Short + S5 Million 44,75

87000178 32 Avenue 0910[5R 112 1.666] v 54 Street 5 s[residental 1] short E3
S7000206| MW 32 Avenue 0000|NW 54 Street 1528 |NwW 74 Street ! C .63 S|resdental 1] s|ves Urban Low Short E
gl 57000208|NW 32 Avenue 0000| W 78 Stret 1558w 103 Street 1558 7 2560 13 382 5|residemal 1 a|no Urban Low short E) = Weal typical section = Medan at the northernside of the corridor
Eiele womzoslmw 32Avenue oooolume Street 1m9|<;ua§ti§n§ Py 1.@ s Z7320) 13 a0, aloommen:ial 1] dﬁo Urban Low Short 3 = horth-southcomidor parallel to1-95 " RXR
= Cost of Implememation per mike low = Resilential howses along the corndor
Sirgle NV 32 Awenue 0,000 SR112 4,861 Gragtigry Prkuwy 4,861 24m7 12 43.2% %= .9% 44% 61.2% 38.8% 8086 Yes a Residential 1 13 Yes Urban Lowr Short +$4.9 Million ais BTkt

HEFT NV 102 Avenue

rutti MW 102 Street MW 7 Avenus 1 3fno Urban High Short =
= Weal typical section between HEFT and 87 Avenu: = Heavy truck traffic
fuluk A Ato ] High Short 32 no schoolzones = Raised median froms7 Avenue toSR 826
= cost of Implemzntation permik low = DD during the PM peakappers not to be adeq uate
Muiti MY 25 Street 0.000 HEFT 4.8 SR 826 4.8 27833 16.85 €63.2% 56.5% 796 46.4% 53.6% 1% Yes s Commemial 1 10 No Urban Med Short+$4.1 Million an3

= deal typial section
Sirgke 87000364 SW1S2 Avenie 0,000 SV 40 Street 2229 SV 8 Street 2229 878691 12600 58 67.5% 22,96 7P 32.6% 67.4% 100% No S Residential 1 E Yes Sub-urkan Lowr Short +$2.3 Million 400 = Good Directional Ditribution = Sub-urban segment, limited marlet
= Cost of implementation per mile lbw

= Residentialarea

= Raised median north of NW S8 Street

= Traffic pattems could be affected by widening of M
74 Street

= portionofthe segment between MW 36 Street and MW
100% 28.5% 71.5% 100% Yes a Residential 1 7 Yes Urban Med Short +$4.1 Millian a0n S8 Street presents the idealtypicalcross-section
= cost of Implememation low

Sirgle 7000555 NW 114 Avenwe 2,244 I/ 26 Street 6.320 M/ 106 Street 4.076 878584 12200 7.3 77.2%

izl NV 7 Avenue 2064 N 20 Street 3075 MW 36 Street 1.021) 375006 23500 2.3 Ao s|commercial 3 sno Urban Med Lo 42.00
kil MW 7 Avenue 3075 | 36 Street 4126|Mw 54 Street 1.051] 37903 22000) 2.9 o s|commercial 3 pl [ Urban ed Lo 41.00
kil MW 7 Avenue 4126| M 54 Street 4.605 | MW 62 Street 0.58) 875141 =500 5.1] [ s|commercial 3 pl [ Urban ned Lo .00
kil MW 7 Avenue 4.695 | MW 62 Street 5.640| MW 70 Street 0.95 8751 24500) E o s|commercial 3 B [ Urban ed Lo 41.00
il N 7 Avenue 5.640| M 79 Street 5212| w85 Road 0.463 5706 20 32000 3.3 o s|commercial E 2| Urban ned Lomg 23.00 e TS
Bl 571 W 7 Avenue 511 2| M 85 Road 7271w 103 Street 1.c59] 570235] 32500] 5 1) Mo s|lcommercial E 3|0 Urban ned Lomg 42.00 * Weal typical section - Comphte street prject by FOOT
kgl 571 MW 7 Avenue 7271 | Nw 103 Street 5171 | Nw 119 Stret 1.0008 575009 32500 5.1)] Mo s|commercial 3 3fno Urban nied Lo 40.00 * North-southcomidor paralkel to 1-95 - overallcost high
kingle 87140000 NW 7 Avenue 3271|Nw 119 Street 9172|NwW 1S Street 1.000] 8700 25| 37500 5.1] s slcommercial 3 E ) Urban Med Long 36.00 * Cost of Implememtation permik low » & previls study of reversible Bnes was refcted.
Sirg ke 71400004 MW 7 Avenue 9172|NW 135 Street 10812|GoldenG Bdes 1.6408 B70436 2Z7000)| 4.9) B g OBty ves slcommercal 2 Slno Urban Med Long 36.00
Sirgle MY 7 fuenue 0,000 A 20 Street 8,758 Golden Gldes 8,758 28556 4.27 357% 7% S5% Yes 6 Commercial 2 <) No Urban Med Lorg + $8.7 Million 384
Mutti 87000417 NW 365tret 0000 HEFT 1287 | MW 107 Avenue 1.157 877061] 24000| 7.3 6745 20086/ 54.084) 1008 ves s|commercial 3 [ urban Med Low a0
hulti S7000420|NW 365teet 0000|NW 107 Avenue 0S00|NW 102 Avenue 0.5008 378196 44000 10.2 56 5 % 75%)| 651,5%)| Sofves 6|residental 2 1o Urban Med Low = = City of Do@l mastcongested comidor = Recenct Taffi data notcomplketely avaibble between!
rutti §7000081| MW 365treet 0000 MW 102 Avenue 0506 | Mw a3 Court 0.5C6] 577023 43500) 5.2 69,19 2008/ 50, 1%| sCBves 5|pesidental E: 2|0 urban ned Low = " schoaleondt prvenieprdSRazs .,
- A . R R - - Fewsgmak permik = Heavy wolums intersection at87 Avenue
Mutti 8767 00| MW 365tret 0000 MW 83 Court 1586|SRE26 1584 878359) a4000)| ves s|lcommercial 3 aro urban High Low = cost of Implementation per mik high
Multi M 26 Street 0,000 HEFT 4,081 SR 826 4,081 48125 7.53 92% 381% £1.9% 87% Yes 3 Cormmercial 2 g No Urban Med Lorg +$6.6 Million 385
« eal typkal section = segment taffic not defined as severml projects like the
Multi £7000030 NW 87 Muenus 0 Okeechobee Blud 412 M 163 Strest 412 878112 10200 26 20.08%6 100.08%6 32.8% 67.2% 20.086 Yes S Residential 0 g No Sub-urtan Lowr Short +$3.5Million 380 P ” o american Dream canchange wehicular pattems and
= Cost of Implememtation permik Low s

32




REVERSIBLE LANES ALONG MAJOR THOROUGHFARES IN MIAMI-DADE COUNTY

Table 4: Comparative Matrix (Continued)

Sing ke 870001000f ke ndall Drive 2A36|5W 15 2 Avenue 3962|SW 137 Avenue 1.529 3710608 47000 a4 75%) 43. 6%) 56.4%) Ves slcommercal 3 7 N0 Urban High High 36
Single 8700000{Kendall Drive 3962|SW 137 Awenue 4954)SW 127 Awenue 0.992 700608 70600 5.5 SC0Bk| 42. 6% 57.4%)| Ves 8|commercial 3 3|ho Urban Hgh High =
Sing ke 870001000{Kendall Drive 4954|SW 127 Avenue S5951|SW117 Avenue 0.997 870062 71500 a4 10084 44.4%) 55. 6%) Ves 6jcommercial 2 7 N0 Urban High High E
Single 87001000{Kendall Drive 5951 |SW 117 Awenue 7AZB|SW 107 Avenue 1.177| 70593 0600 4.9 =% A43.0%) 57.0%%) Ves slcommercial 3 3|ho Urban Hgh High 36
Sing ke 87000000{ ke ndall Drive 71ZB|SW 107 Avenue 8136|SW A7 Avenue 1.006] S7006 FA500)] 3 S034| 37.0%) 10084 Ves 6jcommercial 2 4o Urban High High 40

Sirgle Kerdall Drive 0,000 12 Avenus S.700 SW 37 fuenuz 5700 63800 424 64.7% 0% 421% 57.9% 20% Yes 1} Commemial 2 24 No Urkan High Lorg+$3.3 Million 378

= Very hghdemand seement

= Cost of Implememation per mik Low

Connectivity to two expressways

= cost of Implememtation permik Low

single S70OCCINE 6 Avenue oo00fBscayne Bhvd 0940|NE 103 Street 0.940f §71009) 9300| 25| S0 54.0% 46.00 o 5|residental 3 s|na urtan Med bw 33

Single STOMOOCINE 6.Avenue 0940| MW 103 Street 2343|NE 135 Street 1.403 sra0acy 17 200) 2.3 75% 54.9% 45.1%] ves a|residental 3 aves Urban Med ow 0
Single 87034000 NE 6 Avenue 2.343|NE1S Street 2975|NE 135 Street 0.633 5753 16300 23] 1008 53.7% 46. 3% o 5|residental 3 s|mo urtan Med bw E3 » Heal typical section

Sirgle MW/ 6 Auenue 0.000 BE@yre Blud 2,975 M7 135 Street 2975 14267 | 255 | s4.9% £5.9% 79 £4,2% 458% 7% No 5 Residertial 2 14 Yes Urtan Med Shart +$3.0 Million 377

37000477 SW 104 Steet 0 SW 147 Avenue 0997 SW137 Avenue 0997 573220 ZE0mW 3.0 75.4% 24.6% 100086 24.56 553% = % Yes 4 Pesidential 2 2 No Urban ted High 33

87000066 SW 104 Street o SW 137 Avenue 1.001 SWI1Z7 Avenue 1.001 87815 %00 3.0 765% 235% 100.086 5% 615% 100.086 Ves a Pesidential 2 3 No urban Ied High =

37000066 SW 104 Street 1.001 SW 127 Avenue 2942 SRE74 1931 578126 61000 3.0 717% =% 100.086 339% 661% 100086 es a Pesidential 2 7 No Urban ted High a1

Sif)104 Street 0 S 147 Avenve 2,942 SRET4 2,942 35750 3.0 76.0% 24.1% 100,086 a1 A% S8 7% 52 5% Ves 4 Reside ntial 2 12 No urban e d High +5 5.1 Million 37.3

Sl S700025|SW 154 Street 0000fSW 147 Avenue 1.356[SW134 Avenue 1.59 578171 13100 3.4} S0 54.0 o alresidentil 1 B[ [Sub-urban Low short =

Eimle S7000064]SW 184 Street 0000f5W 134 Avenue 1774f5W117 Avenue 1.774) s77008] 33000} a4 2009 50.1%] B ) alpesidential 1} alno [Sub- urban Low short ES

= Few il
Sirgle SW 184 Street 0,000 147 Awenue 3.080 SW117 Avenwe 3.080 25550 33 64% 36% = 43.0% 57.1% AR6 No a Residential 1 7 No Sub-urkan Lowr Lorg +$3.1 Million 365

SV S Street [SW 137 Avenue SW 127 Awenue . Mo 37
kil 571 20000JSW 8 Street 50X, HEFT = [ Urban High High =
Sish 871 200004SW 8 Street 5991 |HEFT 7045 |SW 107 Avenue 1.064 Mo Urban Hﬂ Hﬂ 36
Bingle 571 20000JSW 8 Street 7.045|5W 107 Avenue 9066|SWE7 Avenue 2.001 870689 57000)| 6.9 534% SCAf 46.296) 53.8%) Affves 8|commercial 3 2 1) Urban High High 36
= very hgh demand segment
Bingle 871 20000{SW 8 Street 90656|SWE7 Avenue 10021|SR 826 0.965) 570093 6000)| 3] 57.5% %) 38.7%| 61,3%) Ay ves sjcommercial : 3jno Urban High High 36
Sirgke S 8 Street 0,000 137 Awenuz 6011 SR E26 6011 520 £4,0% *.0% TR A4.6% S54% 2% Yes 8 Commemial 2 18 No Urban High Lorg + £3.8 Million 365
2391 |HEFT ajcommercial : il L= Urban Hﬂ H_isn 36
Swv a0 5treet 1142JSW 107 Avenue sjcommercal 3 S|no Urban High High 33
S 40 Street 1142J5W 107 Avenue 2151[SW a7 Avenue slcommercial 3 afves Urban Hih High L)
Swv a0 Street 2151|SW 97 Avenue 3144)SW 37 Awenue sjcommercal 3 2no Urban High High k]
SW a0 Street 3244|SW 87 Avenue 4.223|SR 326 slcommercial 3 5|ho Urban Hih High E:] = Connectivity 1o two expressways
Swv a0 Street 4.223|SRE26 5.200|SW 67 Avenue sjcommercial 3 3|no Urban High High = fvenihgh itk demnd
- - mtcanbe
SV 40 Street 5.200f5W 67 Avenue SWS7 Avenue slcommercal 3 2|no Urban High High =
Sn7 40 Strest SMF142 fwenus SW 57 Awenue Commemial 2 = Yes Urban High Lorg+ $10.5 Million 363
SW 18 35tmet X sjcommercial 3 [ Urban High High 36
[SW 18 35teet 15.265|L5-1 SElit 1.129 %
§7020000{US-1 15.265|Us-1 Split 17. 387 |sw 1365t et 2122 870333 50| 5.3 sjcommercial 3 7|no Urban High High =
[SW 1365t met slcommercial 3 5o Urban High High =
§7020000{L5-1 10071 |Sw 11 25treet sjcommercial 3 F1 [ Urban High High £ ’
57030000{L5-1 0.000[5R 526 s[commercial 3 sl Urban Hizh High 32 = very hgh demand segment
§7030000{LS-1 0540]kendall Drive sjcommercial 3 2fno Urban High High 33
112 Avenuz Yes 3 Commemial 2 25 No Urban High Lorg+ $152 Million 360

commercial

* RXR

= Raised Median

= Access MBaragement policy

= Premium TRt Corrdor under study
= costof Implkementation Heh

* RXR
= Raised median along the segment
= DD during the PM peakappears not to be adequate

= Residentialarea
= Four Bne section road with Brscaping medan
= costof implemematiion High

» Sub-urtan segment
= Resdentalarea

= DD during th: PM peakappears not to be adequate

= Raised Median

= Access MarBgement policy

= comridorunderstudy by FDOT with multi modalgoak.
= costof Implementation Hgh

= Corgested imersections suchas 107 & 87 Avenue
could pose difficulty for reversed flows

= Raised Median

= Access WMBaregement policy

= Multijursd iction coordination

= comidorunderstody by FDOT with multi modalgoab
= costof Implementation Hegh

= Raised Median

= Access hMBaregement policy

= Multi-jursd iction coordination

= comidorunderstudy by FDOT with multi modalgoab
= costof Implementation Hegh
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6) STUDY RESULTS

Based on the Comparative Matrix two (2) corridors ranked highest out of the fifteen (15) corridors
resulting from Tier One. These two (2) corridors are NW 7% Street and NW 32" Avenue. Even though
these two (2) corridors scored the highest, meaning they are the most suitable thoroughfares for
implementation of a reversible lane system, they both present challenges moving forward. These
challenges pertain to the characteristics of each corridor as described in more detail on Pages 24 and
25.

NW 7t Street

e AM peak spatial directional distribution
e AM peak temporal directional distribution
e PM peak spatial directional distribution
o PM peak temporal directional distribution
o Number of reduced speed School Zones

NW 32"¢ Avenue

e AM peak spatial directional distribution

e AM peak temporal directional distribution
PM peak spatial directional distribution
Percent of truck traffic

Number of reduced speed School Zones
Surrounding land use

The existing conditions for NW 7t" Street and NW 32" Street are depicted in figures 21 and 22,
respectively, within the analyzed limits (i.e. from NW 57% Avenue to NW 12 Avenue for NW 7* Street
and from NW 36" Street to NW 119" Street for NW 32" Avenue).
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NW TH

FROM NW 57 AVE

TO NW 42w AVE
AND
FROM NW 17 AVE
- — TO NW 12.. AVE
7% v : t

&
- ‘V«m LAV
N

il

Figure 21: NW 7t Street Existing Conditions
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ND

Figure 22: NW 7*" Street Existing Conditions
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6.1) Corridor Visualization

As part of this study both resulting corridors were visualized to graphically illustrate how a reversible

lane system would look in their corresponding environments. This effort was done based on design
criteria obtained during the literature review process and field visits. The design criteria used is as

follows:

a) StaticSigns
One (1) overhead mounted panels at each termini to inform drivers reversible lane will

b) Dynamic Message Signs (DMS)
One (1) sign at each termini to inform drivers reversible lane is ahead

END
REVERSE
LANE

One (1) single post ground mounted on each direction every 2,000 feet to inform
drivers of center lane restriction period

DO NOT
USE
7-9 AM
MON-FRI

Figure 23: Reversible Lanes Static Signs

Figure 24: Digital Message Sign (DMS)

37




- REVERSIBLE LANES ALONG MAJOR THOROUGHFARES IN MIAMI-DADE COUNTY

gt
i

c) Lane Use/Blank Out Signals

= Three (3) signal heads in each direction every 1,000 feet to signal the lane use status

(open, close, transition, TWLTL)

i

Figure 25: Lane Use/Blank Out Signals

d) Closed Circuit Television (CCTV) Cameras
= One (1) on each direction every mile to monitor traffic, lane use signals, and DMSs

Figure 26: Close Circuit Television (CCTV) Camera
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e) Bluetooth Traffic Detection Device

= One (1) per midblock (between signalized intersections) to monitor traffic congestion

and travel times

d: set distance

L, initial time
L, final time

Figure 27: Bluetooth Travel Time Detection System

f) Microwave Vehicle Detection
= Three (3) per mile to monitor vehicular volumes

Figure 28: Microwave Volume Monitoring System

Figures 29 through 32 show the resulting corridor visualization and amount of design items needed
for NW 7t Street and NW 32" Avenue, respectively, as well as quantify all affected existing features.
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Figure 29: Visualization of the NW 7*" Street Reversible Lane System
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| X

TRANSITIONS at the entry to and exit from a section of roadway with reversible lanes shall
be carefully reviewed, and advance signs shall be installed to notify or warn drivers of the
boundaries of the reversible lane controls.

TERMINUS DETAIL

POTENTIAL COST

Figure 30: Detail and Cost of the NW 7" Street Reversible Lane System

DYNAMIC MESSAGE SIGN

WESTERN TERMINUS

WESTERN TERMINUS

APPROACHING NW S57TH AVE (LOOKING EAST)

BEGIN REVERSIBLE LANE AT NW 57TH AVE

(LOOKING

END REVERSIBLE LANE AT NW 57TH AVE

(LOOKING WEST)
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LANE UTILIZATION SIGNALS CENTER REVERSIBLE LANE CONTROL SIGN -

LY

“INFRASTRUCTURE

TIO

Figure 31: Visualization of the NW 32" Street Reversible Lane System
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TRANSITIONS at the entry to and exit from a section of roadway with reversible lanes shall
be carefully reviewed, and advance signs shall be installed to notify or warn drivers of the
boundaries of the reversible lane controls.

APPROACHING NW 36TH ST (LOOKING NORTH)

% \ ‘ = L
I S —— N —
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w % = ]| 2] S 5
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=) . _ m _— o o o 7
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e
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w =
(8]
—
<
-
=
(i8]
'_
(@)
a

UTILIZES PAVED SHOULDERS TO ACCOUNT

FOR A WIDER ROADWAY SECTION

FROM 103RD STREET TO 119TH STREET

NORTHERN CONDITIONS

Figure 32: Detail and Cost of the NW 32" Street Reversible Lane System
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6.2) Capital and Operating & Maintenance Cost Estimate

Based on the corridor visualization and amount of needed design elements a capital cost estimate
and operating & maintenance (O&M) cost estimate for both thoroughfares was created. These cost
estimates are based on FDOT District Six historical pay item costs and the cost for existing signal
modification came from Miami-Dade County Transportation and Public Works Department. Tables 5
and 6 show the cost estimates for both NW 7% Street and NW 32" Avenue.

Table 5: Cost Estimate for the NW 7t" Street Reversible Lane System
W 7th Street (4.5 miles)

Table 6: Cost Estimate for the NW 32"! Avenue Reversible Lane System

Description Units Quantity Il Annual O&M Costs
Costs

Median Removal Acres 0.14 $1,526 -

Pavement Square Yards 161,568 $1,300,723 -

Striping Gross Miles 18 $69,655 -

Signing Assembly 28 $30,186 -

Existing Signal Modification Each 19 $475,000 -
Dynamic Message Signs Each 2 $390,514 $4,650
Lane Use/Blank Out Signals Each 168 $2,626,301 $52,920
CCTV Cameras Each 12 $485,900 $62,268
Bluetooth Vehicle Detection Each 18 $669,712 $16,578
Microwave Vehicle Detection Each 14 $611,887 $28,158

Electrical Service Points Each 5 $29,720 -
Electrical Wiring/Conduits/Fiber Optic Linear Feet 24,235 $670,588 $31,675

$7,361,712 $196,250

NW 32" Avenue (5.0 miles)
Description Units Quantity eppiel Annual O&M Costs
Costs

Median Removal Acres 1.36 $14,436 -

Pavement Square Yards 178,816 $1,636,331 -

Striping Gross Miles 20 $77,091 -

Signing Assembly 30 $32,167 -

Existing Signal Modification Each 19 $475,000 -
Dynamic Message Signs Each 2 $390,514 $4,650
Lane Use/Blank Out Signals Each 156 $2,438,708 $49,140
CCTV Cameras Each 13 $526,391 $67,457
Bluetooth Vehicle Detection Each 18 $669,712 $16,578
Microwave Vehicle Detection Each 16 $699,299 $32,81

Electrical Service Points Each 6 $35,664 -
Electrical Wiring/Conduits/Fiber Optic Linear Feet 26,822 $742,176 $35,057

$7,737,490 $205,063
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6.3) Next Steps

In order to successfully implement reversible lanes along NW 7t Street and NW 32" Avenue, a Project
Development and Environmental (PD&E) Study will have to be carried out by the Miami-Dade County
Department of Transportation and Public Works. This would require:

A refinement of the preliminary conceptual alternatives

A detailed traffic operations analysis study

A detailed multimodal safety study

A detailed adjacent property access impact analysis

An analysis of expressway accessibility

An analysis of social and environmental impacts

A compatibility analysis with special events at Marlins Park
And community and stakeholder engagement

Additionally, apart from the design items discussed previously, the physical implementation will
include:

Milling and resurfacing existing asphalt pavement,

Minor reconstruction of existing medians and traffic separators,

Installation of new pavement markings and signing,

Installation of new intelligent transportation systems (ITS) and traffic control devices, and
Utility coordination and potential relocation.
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Appendix A:

Sample of Nationwide Roadways with Reversible Lane System



Phoenix, AZ

. 7th Avenue between McDowell Road and Northern Avenue

. Length: 5.88 miles

. Speed Limit: 35 mph/40mph South/North of Missouri Avenue

. Number of Lanes: 6 lanes

. Access Management: No median

. Land Use: Mostly residential with some commercial areas

. Configuration:
¢ Morning peak (6:00 AM — 9:00 AM): 3 NB lanes, 2 SB lanes, and a SB reversible center lane
¢ Afternoon peak (4:00 PM to 6:00 PM): 3 NB lanes, 2 SB lanes, and a NB reversible center lane
¢ All other times: 3 NB lanes, 2 SB lanes, and the center lane operating as a TWLTL

. Left turns are prohibited during peak hours

. No parking allowed

. Bus route

N 7th Ave
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Phoenix, AZ

. 7th Street between McDowell Road and Cave Creek Road/Dunlap Avenue

. Length: 6.93miles

. Speed Limit: 35 mph/40mph South/North of Missouri Avenue

. Number of Lanes: 6 lanes

. Access Management: No median

. Land Use: Mostly residential with some commercial areas

. Configuration:
¢ Morning peak (6:00 AM — 9:00 AM): 3 NB lanes, 2 SB lanes, and a SB reversible center lane
¢ Afternoon peak (4:00 PM to 6:00 PM): 3 NB lanes, 2 SB lanes, and a NB reversible center lane
¢ All other times: 3 NB lanes, 2 SB lanes, and the center lane operating as a TWLTL

. Left turns are prohibited during peak hours at 12 signalized intersections.

. No parking allowed

. Bus route
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Lexington, KY

. Nicholasville Road (U.S. Highway 27) between Moore Drive and Rose Street

. Length: 2.16 miles

. Speed Limit: 40 mph

. Number of Lanes: 5 lanes north and 7 lanes south of Southland Dr.

. Access Management: No median

. Land Use: Residential, Commercial, and Institutional

. Configuration:
e Morning peak/before Football Games: UK Campus to Southland Dr.: 4 NB lanes, 1 SB lane

Southland Dr. to New Circle Rd: 5 NB lanes, 2 SB lane

» Afternoon peak/after Football Games: UK Campus to Southland Dr.: 1 NB lane, 4 SB lane

Southland Dr. to New Circle Rd.: 2 NB lanes, 5 SB lanes R - 7z =N : 7 - E N
e All other times: UK Campus to Southland Dr.: 2 NB lane, 2 SB lane, 1 TWLTL = ‘ L e ‘ Nicholasville Rd
Southland Dr. to New Circle Rd: 3 NB lanes, 3 SB lanes, 1 TWLTL : ' T ~

e Busroute . aa ) Nicholasville Rd
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Silver Spring, MD

. Colesville Road between Georgia Avenue and Sligo Creek Parkway
. Length: 0.83
. Speed Limit: 30 mph/35mph South/North of Spring Street
. Number of Lanes: 6 lanes
. Access Management: No median
. Land Use: Commercial and residential
. Configuration:
e Morning peak: 2 NB lanes and 4 SB lanes
¢ Afternoon peak: 4 NB lanes and 2 SB lanes
 All other times: 3 NB lanes and 3 SB lanes
. No parking allowed during peak hours
. Bus Route
. Bicycle may use full lane
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Omaha, NE

. Dodge Street between Turner Boulevard and 68th Street

. Length: 3.10 miles

. Speed Limit: 35 mph

. Number of Lanes: 5 lanes

. Access Management: No median

. Land Use: Commercial and residential

. Configuration:
¢ Morning peak (5:50 AM —9:00 AM): 2 EB lanes, 2 WB lanes, and an EB reversible center lane
e Afternoon peak (9:00 AM to 5:50 AM): 2 EB lanes, 2 WB lanes, and a WB reversible center lane

. No left turns allowed

. Mug handles are located in specific intersections for left turn and U-turn maneuvers

. No Parking allowed

. Truck Route

. Bus Route
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Omaha, NE

. Farnam Street between Saddle Creek Road and 57t Street
. Length: 1.1 miles
. Speed Limit: 30 mph
. Number of Lanes: 2 lanes (lanes marked with lane-use control signals and LED signs)
. Access Management: No median
. Land Use: Residential
. Configuration
¢ Morning peak (7:00 AM - 9:00 AM): 2 one-way EB lanes
e Afternoon peak (4:00 PM — 6:00 PM): 2 one-way WB lanes
 All other times: 1 lane in each direction
. LED Blank Out signs mounted on mast arms may be used to restrict left turns at signalized intersections
. No Parking allowed
. No Trucks over 6 Tons and 650 ft. long allowed
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Indianapolis, IN

. Fall Creek Parkway North Drive between Central Avenue and Evanston Avenue
. Length: 2.13 miles
. Speed Limit: 35 mph/40 mph
. Number of Lanes: 5 lanes (7 in some sections)
. Access Management: No median
. Land Use: Residential and green area
. Configuration:
e Morning peak: 2 NB lanes and 3 SB lanes
¢ Afternoon peak: 3 NB lanes and 2 SB lanes
. Left turns are restricted on signalized intersections
. No Parking allowed
. 11,000 lbs. weight limit
. Lane configuration changes periodically to facilitate traffic flow during events at the Indiana State
Fairgrounds
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Houston, TX

. West Alabama Street

. Length: 1.72 miles

. Speed Limit: 30 mph

. Number of Lanes: 3 lanes

. Access Management: No median

. Land Use: Residential

. Configuration:
e Morning peak: 2 EBlanes and 1 WB lanes
e Afternoon peak: 1EB lanes and 2 WB lanes
e All other times: 1EBlane, 1 WB lane, and a (TWLTL)

. No parking allowed

. No Trucks over 2 axles allowed

. Bus Route
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Montgomery, AL

. Norman Bridge Road between LeGrand Place and Burton Street
. Length: 0.64 miles
. Speed Limit: 30 mph
. Number of Lanes: 3 lanes
. Access Management: No median
. Land Use: Commercial and residential
. Configuration:
¢ Morning peak (7:00 AM —9:00 AM): 2 NB lanes and 1 SB lanes
¢ Afternoon peak (4:00 PM - 6:00 PM): 1 NB lanes and 2 SB lanes
* All other times: 1 NB lane, 1 SB lane, and 1 TWLTL
. Left turns for minor-flow direction are not allowed at signalized intersections during peak hour
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Santa Clara, CA

. Lafayette Street between Homestead Road and Lewis Street
. Length 0.35
. Speed Limit: 30 mph
. Number of Lanes: 3 lanes
. Access Management: No median
. Land Use: Residential
. Configuration:
¢ Morning peak (6:00 AM —9:30 AM): 2 NB lanes and 1 SB lanes
¢ Afternoon peak (2:30 PM — 7:00 PM): 1 NB lanes and 2 SB lanes
* All other times: 1 NB lane, 1 SB lane, and 1 TWLTL
. Left turns for minor-flow direction are not allowed at signalized intersections during peak hour
. On-Street parking allowed
. No trucks over 3 tons allowed
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MIAMI-DADE METROPOLITAN
PLANNING ORGANIZATION

Stephen P. Clark Center

111 NW 15t Street, Suite 920
Miami, Florida 33128-1916
E-mail: mpo@miamidadempo.org
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