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EXECUTIVE SUMMARY

The workshop oarterialmanaged lanes on was held twice, once on October 15,i20
the auditorium oFlorida Department of TransportatiodfOT) District 6 in Miami, Florida and
the other on October 20, 2015Ntke Rippe Auditoriumof FDOT District 1 in Bartow, Florida.
The workshop (a) disseminated results from our study omeixig the manageldne concept to
arterials, (b) solicited opinion regarding managed lanes on arterials from FDOT personnel and
those from metropolitan planning organizations, and (c) obtained suggestions for-afproof
concept study location. The latisrin an effort to further advance the concept of managed lanes
when the results from the study are positive.

There were25 participants from District 1, 4, 6 and 7, MetroPlan Orlando, and Broward
MPO. Theeparticipants prefer the following definitioorf arterials:

fAn arterial is a highcapacity urban road whose primary function is to deliver traffic from
collector roads to freeways, and between urban centers at the highest level of service possible.
Speed limits are typically between 30 and 50 mph.

Seven types of managed lanes were presented. They include ¢bebigiancy vehicles
or HOV lanes, (2) higloccupancy toll or HOT lanes, (3) exprds#i lanes, (4) busnly lanes,
(5) busonly toll lanes, (6) truclonly lanes, and (7) truetanly toll lanes. The following table
summarizes the opinion of the 25 participants.

Questions Yes No May be
Can HOV lanes improve mobility on arterials in your district? 9 5 11
Can HOT lanes improve mobility on arterials in your district? 8 5 12
Can express tolanes improve mobility on arterials in your district? 3 5 17
Can busonly lanes improve mobility on arterials in your district? 8 4 13
Can busonly toll lanes improve mobility on arterials in your district? 5 9 10
Can truckonly lanes improve mobilityon arterials in your district? 2 13 10
Can truckonly toll lanes improve mobility on arterials in your district? 1 16 8

*One person forgot to answer this question

In the above table, HOV (33%), HOT (32%), and-buagy (32%) lanes receiie most
Ay es o \usonk tola(d78h), truckonly (52%), and truclonly toll (64%) lanes receive the
most Andowewer, the number of fAmay beo votes
Except for the truclonly toll lanes, at least 40% dfe participants are ambivalent about the
benefits of managed lanes on arterial mobility. For taly toll lanes, 64% of workshop
participants do not believe that truokly toll lanes are possible in Florida because they requires
two lane$® the additioml lane is to allow trucks to pass slomoving ones.

STR I D E Southeastern Transportation Research, =
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1. BACKGROUND

Managed lanes have been successfully implemented on freeways across the United
States. In Project BDV32 9701 for Florida Department of Transportation (FDOT), the awghor
explored the possilily of extending the concept of managed lanes to arterials in order to further
improve the efficiency of busy Florida roads. They examined (a) types of managed lanes that
can be successfully deployed on arterials in Florida, (b) identified tools fara¢ingl their
performance, and (c) investigated ways to coordinate the deployment and operations of these
lanes on a network of freeways and arterials. Their research indicates that¢ugiancy
vehicle (HOV) lanes, higleccupancy/toll (HOT) lanes, exps®Il (ET) lanes, and busnly
| anes are suitable for i mplementation on FIl| or
the design, financing, and implementation of these lanes are discussed along with traffic
management schemes such as satetion treatment, segment management (e.g., vehicle
eligibility, hours of operation, and pricing), and enforcement schemes.

STR I D E Southeastern Transportation Research, 8
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2. OBJECTIVE

The main objective of this workshop is to promulgate the research finding$DQ
Project BDV32 9701. The focusis wo f ol d. One is to inform FDO
Turnpike Enterprise and their partners of the potentials of using managed lanes on arterials to
improve their efficiency and the road networks to which they are connected. The other is to
solicit concerns and recommendations ibrthe potential existdurther advancing the concept of
managed | anes o nnpaticdar, watkshos participants wereaakked. to provide
suggestions folocations to conduct jproof-of-concept studyhat tses a computer simulation to
assess the benefits and costs of managed | ane

STR I D E Southeastern Transportation Research, 9
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3. WORKSHOP DESCRIPTION

The workshop wakeld twice, once on Qaber 19, 2015 in the auditorium of FDOT
District 6 in Miami, Florida and the other on OctoB6&r 2015 inMike Rippe Auditoriumof

FDOT District 1 in Bartow, Florida. At both locations, the workshop lasted approximately 3.5

hours and consisted tife following:

1 Presentations by Drs. Siriphong Lawphongparaold Yafeng Yin on existing arterial
manaed lanesn the United Stateand the identification and selection of strategies for
managed | anes o r{AppehdoA pravidesd the skdestfahapiesehtagions.)

1 Discussionwith participanton issues related to the potential and issoeserning
i mpl ementing managed

anes

on Fl ori

daods

1 Conducting aurveyconcerninghe possibity of improving the mobility orarterials using
the followingseven types ahanaged lanes:

STRIDE

High-occupancy vehicles or HOV lanes
High-occupancy/toll oHOT lanes
Expresstoll lanes

Busonly lanes

Bus-only toll lanes

Truck-only lanes

Truck-only toll lanes

The total number of partigants at the two locations is.2®n October 19therewere 9
participantsn Miami andthree of whom wer&om District 4, five from District 6, and one from
Broward Metropolitan Planning OrganizatiiPO). On October 2,6 individuals attended
the workshopn Bartow and ten of whomvere from District 1, fivdrom District 7, and oa

from MetroPlan OrlandoThe next section summariztge resultsfrom our survey and provides
lists of comments from participarasdsuggestions for oyproof-of-concept studjocation

Southeastern Transportation Research,
Innovation, Development and Education Center
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4.  WORKSHOP OUTCOMES

The sections below describe results from our survey, comments fraimgaents, and
suggestions of owproofof-concept study location.

4.1. SURVEY RESULTS

In FDOT Project BDV32 97-D1, the authors identify seven types of managed haitas
potentials to i mprove t Asdistethmhbthe graviougectionpbey|l or i d a
include (1) highoccupancy vehicles or HOV lanes, (2) higtcupancy/toll or HOT lanes, (3)
expresgoll lanes, (4) busnly lanes, (5) busnly toll lanes, (6) truclonly lanes, and (7) truek
only toll lanes.

Below, Tables 4.1 to.4 summaize theparticipant® o pi ni on sevengypesdfi ng t |
managed lanesAmong trem, HOV (33%), HOT (32%), and btmnly (32%) lanes received the
mo st A yséeeable ®)tamdbusonly toll (37%), truck-only (52%), and truckonly toll
(64%)lanesr ecei ved t he Hoovetv efnod hwothaimber of fmay
types are significant. Except for the trumhkly toll lanes, at least 40% of the participants are
ambivalent about the benefits of managed lanes on arterial mobilityruEkionly toll lanes,
64% of workshop participants do nmtlieve that this type of managed lanes can improve arterial
mobility. The discussion during the workshop indicates that the participants agree with the
literature ontherequirements imposed brutk-only toll lanes. This type of managed lanes
requires two lanes. The additional lane is necessary to allow trucks to passalow ones.
When compared to the other six types of managed lanes, thlaneoequirement is a
significantchallenge for funding and implementitrgck-only toll lanes.

Table 4.1: Summaryof opinion from both locations

Questions Yes No May be
Can HOV lanes improve mobility on arterials in your district? 9 5 11
Can HOT lanes improve mobility on arterials in your district? 8 5 12
Can express toll lanes improve mobility on arterials in your district? 3 5 17
Can busonly lanes improve mobility on arterials in your district? 8 4 13
Can busonly toll lanes improvemobility on arterials in your district? 5 9 10
Can truckonly lanes improve mobility on arterials in your district? 2 13 10
Can truckonly toll lanes improve mobility on arterials in your district? 1 16 8

*One person forgot to answer this question

STR I D E Southeastern Transportation Research, 11
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Table 4.2: Summary of opinion in percentages from both locations

Questions

Can HOV lanes improve mobility on arterials in your district?

44%

iy

Can HOT lanes improve mobility on arterials in your district?

48%

Can express toll lanes improve mobility on arterials in your distric

yw

68%

Can busonly lanes improve mobility on arterials in your district?

52%

w

Can busonly toll lanes improve mobility on arterials in your
district?

L 4

42%

W

Can truckonly lanes improve mobilityon arterials in your district?

40%

W

Can truckonly toll lanes improve mobility on arterials in your
district?

Note:Greenl & ,RBdL ¢ X by@lédwE G al &
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Tables 43 to 46 separate the results in Tabld &y FDOT districts and MPOs. Similar

tothe patternin Table-4, t he same two sets of managed | an
votes and a significant number is unsure of the benefits from managed lanes on arterial mobility
in each table.

Table 4.3: Survey results from District 1

Questions Yes No May be
Can HOV lanes improve mobility on arterials in your district? 4 3 3
Can HOT lanes improve mobility on arterials in your district? 3 4
Can express toll lanes improve mobility on arterialsyiaur district? 0 3 7
Can busonly lanes improve mobility on arterials in your district? 1 4 5
Can busonly toll lanes improve mobility on arterials in your district? 1 6 3
Can truckonly lanes improve mobility on arterials in your district? 1 4 5
Cantruck-only toll lanes improve mobility on arterials in your district? 0 7 3

Table 4.4: Survey results from District 4 and Broward MPO

Questions Yes No May be
Can HOV lanes improve mobility on arterialsyiour district? 1 0 3
Can HOT lanes improve mobility on arterials in your district? 1 0 3
Can express toll lanes improve mobility on arterials in your district? 0 4
Can busonly lanes improve mobility on arterials in your district? 3 0 1
Can busonly toll lanes improve mobility on arterials in your district? 1 0 2
Can truckonly lanes improve mobility on arterials in your district? 0 3 1
Can truckonly toll lanes improve mobility on arterials in your district? 0 3 1

*One person forgot to answiis question
Table 4.5: Survey results from District 6

Questions Yes No May be
Can HOV lanes improve mobility on arterials in your district? 1 2 2
Can HOT lanes improve mobility on arterials in yalistrict? 2 0 3
Can express toll lanes improve mobility on arterials in your district? 2 0 3
Can busonly lanes improve mobility on arterials in your district? 1 0 4
Can busonly toll lanes improve mobility on arterials in your district? 1 1 3
Cantruck-only lanes improve mobility on arterials in your district? 1 2 2
Can truck-only toll lanes improve mobility on arterials in your district? 1 2 2

STR I D E Southeastern Transportation Research, 13
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Table 4.6: Survey results from District 7 adetroPlan Orlando
Questions Yes No May be

Can HOV lanes improve mobility on arterials in your district? 3 0 3
Can HOT lanes improve mobility on arterials in your district? 2
Can express toll lanes improve mobility on arterials in your district? 1
Can busonly lanes improve mobility on arterials in your district? 3
Can busonly toll lanes improve mobility on arterials in your district? 2
Can truckonly lanes improve mobility on arterials in your district? 0
Can truckonly toll lanes improve mobility on arterials in your district? 0

A AN ODNDN
N DN W w N

4.2. COMMENTS FROM P ARTICIPANTS

While there are many definitions for an arterial in the literature, the definition preferred
by theworkshop participastis below.

fAnN arterial is a highcapacityurban road whose primary function is to deliver traffic from
collector roads to freeways, and between urban centers at the highest level of service possible.
Speed limits are typically between 30 and 50 mph.

The definition presented during the workstigscribes an arterial as a road with a
Il i mited access. This characterization is not
access points and/or intersections. Satmesuggestdthatarterials for manageldne
implementations should be furarnally classified as principal arterials or higlaedwith Class
2, 3, or 4 access classification standards.

Below are actual comments from participants.
District 1:

1 The definition of arterials seemed accurate, the only change | would suggest istiads art
can have | imited access features, but most d

1 Another item that will pose an issue for the implementation of median, or left, managed lanes
are the abundance of median openings that exist on arterials. Continuous left turn lanes also
pose an iage towards managed lanes implementation.

1 HOV and HOT lanes might be beneficial on the beach access roads to the Sarasota/Manatee
barrier islands area. There are high numbers of tourists during peak season and congestion is
high.

STR I D E Southeastern Transportation Research, 14
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1 Arterials are already quitngested. It is unlikely to work (managed lanes on arterials)
given that not enough through lanes are available compared to freeways. Another factor is
the constant ingress/egress due to driveways and side streets.

1 There are high truck volumes on sonfi@or arterials. A truclonly lane might help to ease
traffic flow.

For HOV lanes, you need to provide incentives for HOVs.
For busonly lanes, you need to provide incentives for buses to get people to-pdek
For truckonly lanes, there are some fgdreight corridors that may benefit (Port Manatee).

You need to consider roundabouts in your study.

= =2 =4 =4 -

For HOV and HOT lanes, may be in the coastal communities and counties where seasonal
traffic volume is highest and most sever congestion occurs.

1 For truckonly lanes, worth considering on some select roads mainly in Polk County where
truck volume is highest around the Lakeland and Winter Haven urban areas. However, it
would be difficult to add extra lanes.

District 4 and Broward MPO:

M1 Ithink HOV lanes willnot work in South Florida due to the lack of enforcement. | believe
people will still ride in those lanes so you might as well change them.

1T 1 feel that the current state of the arteria
managed lanesere to be implemented, it would require very costly infrastructure upgrades
and so may not beneficial in the long run. The only arterial managed lanes | feel may be
feasible are the beenly lanes and this would only be on a few street corridors.

1 HOV lanes along arterials that intersect or terminate into the freeway system would have
potential for success.

1 Busonly lanes would be very beneficial on specific arterials with high transit demands,
especially arterials that lead to other transit hubs (ia@n stations, mobility hubs, etc.)

1 Truck-only lanes would be hard to implement or justify unless near ports or other commerce.
1 Any tolling systems would be difficult to implement/manage/regulate.

T FDOTdés Generali zed L O& the saturhtiersflowurateeand .449/€50 pcp
These figures can be applied to develop the rule of thumb threshold for converting general

STR I D E Southeastern Transportation Research, 15
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purpose lane to other types of managed lanes. Again, we should ensure, after the
conversion, a ML has higher passengeodlyhput than before.

1 Some thoughts should be given to incorporating access management classifications on
implementing arterial managed lanegom both the perspectives of using it as a criterion
for feasibility assessment and reclassification aftemtipgementation.

1 Within Orlando urban area, signal timing has been effective in managing congestion on
arterials. In time, it will no longer be a strategy that reduces the demand.

District 6:
9 Eliminate limited access from the arterial definition.

1 D6includes many facilities at very high congestion levels. All these strategies, if used
correctly, can be of assistance to improve mobility in the district and region.

1 Truck-only lanes on freight facilities also can assist.
1 In Miami Dade County, there ar®ot many HOV lanes.

1 District Six (Miami/Dade County) has several opportunities for implementing exyméss
lanes on arterial roadways. Would suggest to screen the criteria based on functional
classification standards (principal arterials or higher)awtss classification standards
(Class 2, 3 or 4)

1 Would suggest to not consider with bike lanes or high pedestrian corridors (too many
conflicts).

District 7 and MetroPlan Orlando:

1 Florida has arterials with high driveway density with limited rghtvay. Try focusing on
these aspects.

1 On arterials where operation is at capacity, it might be difficult to implement without tolling
the HOV lanes.

1 If the arterials are limited access, these strategies will/could help.

1 Most of our arterials have a V/C > 1.0rohg peak hours. It would be difficult to implement
successfully.

1 Bus only lanes and queue jumps would benefrterials in FL. Other methods may be too
difficult to implement due to access needs from side streets.

STR I D E Southeastern Transportation Research,
Innovation, Development and Education Center
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4.3. SUGGESTIONS FOR A PROOF-OF-CONCEPT STUDY LOCATION

Below is a list of suggestiarior our proofof-concept study location
District 1:

1 US 98 from Memorial to GriffinType: no suggestion.

1 US 41 in many locations might benefit from managed lanes. Unfortunately, my experience is
too limited topinpoint an appropriate locatiofype: no suggestions

1 US 27 from Highlands County to Lake County/Polk County liligpe: Prohibit trucks in
outer lanes somehow.

i1 Desoto Bridge, Bradentoiiype: Reversible Lane by time of day.

1 Green Bridge, Bradentoitype: Reversible Lane by time of day.

1 1-4.Type: HOV

T 1-75.Type: HOV

1 San Carlos Blvd., Summerlin to Fort Myers, Beaea (?)/Estero Biyzk: Bus-only and
HOT lanes

1 Colonial Blvd from Homestead Rd. to Fowléype: HOT Lanes

1 US 41 (anywhere in D1Yype: Busonly and HOT lanes

1 US 41 and US 301 in Manatee/Sarasota Counfigpe: HOT/HOV lanes

1 US 41 in Lee and Collier Countiebype: HOT/HOV lanes

District 4:

1 Hollywood Blvd., Cypress Creek Rd., Oakland Park Biwjpe: HOT lanes.

1 SR 7, University DrType: Bus-only lanes.

1 Broward Blvd.Type: Bus-only lanes.

1 US 441.Type: Busonly lanes.

1 Okeechobee Blvd., anyl@ne sections in Palm Beach Courftype: HOT and/or Busonly
lanes

1 Any roadway (6 lanes)-®V in Broward County with large directionalityype: Rewersible
HOT lanes.

1 University Dr. (Broward) between Cleary Blvd. and Nova Dype: HOV or Busonly
lanes, HOT if technology available.

1 Broward Blvd. from Pine Island Rd. to USTlype: HOV or Busonly lanes.

Sunrise Blvd. from University to95. Type: HOV or Busonly lanes.

1 SR80 in Palm Bach has grade separationmtgrsectiondetween Turnpike and95.
Type: HOV or HOTLanes.

=
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District 5:

= =4 4 A4 A

SR 50 between JYR and SR 43§pe: HOT lanes
SR 436 between SR 50 and 408pe: HOT lanes
SR 192 between 14 and TKEype: HOT lanes

SR 50 from Gunn to Florid&ype: Express lanes
Fowler from Nebraska ta15. Type: Bus-only lanes

District 6:

= =4 4 A = =4 4 A

= =

T

US 1 between-95 and SW 152 Stype: HOT lanes.

Kendall Dr. between US 1 and SW 137 Avgpe: HOT and Busonly lanes.

SR 953 between SR 526 and SR 8Bfe: HOT and Busonly lanes.

As part of our orgoing projects, we have here in D6 three BRT proposed corridors: (1) NW
27" Ave. from NE 215 St. to MIC, (2) Flagler Street from HEFT to US1, ah&éhdall Dr.

US 1 south of 95Type: HOV and HOT lanes.

Kendall Drive.Type: Bus-only lanes.

Flagler.Type: Bus and Bike lanes.

E-W roadways in Miami Dade County (see the list of 10 corridors from Miami Dade County
(CMP corridors) Type: HOT (toll) lanes

US 1 from 195 to SW 152 SfType: Express lanes with no charge to buses.

HEFT from US 27 to SR 83@.ype: Truck only lanes, the trucks are predominantly rock
haulers and need to be on a separate facility.

SR 836 from HEFT to-95. Type: Express lanes wh no charge to buses.

District 7:

SR 60 (Brandon Blvd.) between US 301 to Valrico Rghbe: HOV or may be HOT

Dale Mabry Hwy. between Kennedy Blvd. and South of Interbay Blyde: HOV and/or
may be HOT.

SR 580 Hillsborough Ave. between Veterans expragsamd 4% St. Type: HOV and/or
may be HOT.

US 19 Pinellas County (limited accesEype: All.

STR I D E Southeastern Transportation Research, 18
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5. CONCLUSIONS

Theworkshop (a) disseminad results from our study on extending the managed
concept to arterials, (lsplicitedopinion regarding managed Eson arterials from FDOT
personnel and those from metropolitan planning organizstend (cpbtaired suggestionsdr a
proof-of-concept study locationThe latter is in an effort to further advance the concept of
managed lanes when thesuéts from tke study are positive.
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APPENDIX A: PRESENTATIONS SLIDES

Introduction

+ We recently completed a study titled “Deplovment
Strategies of Managed Lanes on Arterials™ that

.\lanaged Lanes on Arterials — Examine strategies for deploying managed lanes

Worlshop on arterials.
— Identify tools for evaluating their performance.
Siriphong (Ted) Lawphon gpanich Yafung Yin — Investigate ways to coordinate the deployment
mﬁﬂ?ﬂw Cn%mhig]!:zms and operations of these lanes on arterials
Lawpbong(gise =fledu Yafeng@ca.ufl sdu
UF iitih— UF it <

Agenda

+ Introduction
s Objectives
» Review of managed-lane deplovments on arterials

+ Identification and selection of managed-lane
strategies for arterials

» A survey

WORKSHOP OBJECTIVES

UF FloRiD—2 UF FioriD—*

Workshop Objectives

* Share some of our findings
* Proof-of-concept study
- Use a simulation study to access costs and benefits
of managed lanes on arterials.
— FDOT wants to select a study site with significant
impacts and potential for implementation.
- - * Solicit vour opinion concerning
INTRODUCTION - Potential study sites
— Types of managed-lanes on arterials
* For study site selection

UF S 3 UF S s
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Innovation, Development and Education Center




Workshop for Managd Lanes on Arterials

Feview

ARTERIAL MANAGED LANES

Tvpes of Managed Lanes

Ly Fotgser gy

Iareaiag Complesery wab et Myt ——

UF [FloRiD— 7

UF fidititi— =

Characteristics of arterials

+ An arterial is a high-capacity urban
road whose primary function is to
deliver traffic from collector roads
to freeways, and between urban
centers af the highest level of service
possible.

‘_Brkm'"‘“ﬂi. : talsare limited-aecess
privateaceess,

. iﬁﬂd limits are typically between

and 50 mph.

Tvpes of Arterial Managed Lanes

+ HOV Lanes: Allow access to vehicles with the required
number of occupants or more and, perhaps, motorcycles,
electric and hybnd vehicles. - PP e

+» HOT Lanes: Allow access to non-HOWV for a fee

— There i3 no HOT lanes on artenals in the T.5.
+ Express-Toll (ET) Lane: Every vehicle must pay tolls to
access
— The distmction between HOT and ET lanes in practice
13 unclear .
= I-405 Express Toll Lanes in Seattle allow free access o
carpoels, vanpools, motor cycles, and transit.
= All wvehicles pay tolls on I-95 Express-toll Lanes near
Baltimare.

— There is no express-toll lane on arterials in the U.5.
UF iiii— »

Managed Lanes

+ Managed lanes refer to “highway facilities or a set
of lanes where operational strategies are
preactively implemented and managed in response
to changing conditions.™

— FHWA highlights three types of strategies:
pricing, vehicle eligibility, and access control.

UF [FloRiD— =

Tvpes of Arterial Managed Lanes

¢ Bus-Only Lanes: Allow access only to busas
+ Bus-Toll Lanes: Allow access to other types of vehicles of
afee
— There 15 no bus-toll lane on artenials m the U.S.
+ Truck-Only Toll (TOT) and Truck-Only lanes: Allow
access only to trucks with and without fees.
— There are very few truck-only facilities in the U.S.
{none on arterials). ey o -
— There is no truck-only e S
toll lane in the 11.5.
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