University of South Florida

DIGITAL COMMONS Digital Commons @ University of
@ UNIVERSITY OF SOUTH FLORIDA South Florida
CUTR Research Reports CUTR Publications

2001

Local Evaluation Report: I-275 Dynamic Message Sign System

CUTR

Follow this and additional works at: https://digitalcommons.usf.edu/cutr_reports

Scholar Commons Citation

CUTR, "Local Evaluation Report: I-275 Dynamic Message Sign System" (2001). CUTR Research Reports.
308.

https://digitalcommons.usf.edu/cutr_reports/308

This Technical Report is brought to you for free and open access by the CUTR Publications at Digital Commons @
University of South Florida. It has been accepted for inclusion in CUTR Research Reports by an authorized
administrator of Digital Commons @ University of South Florida. For more information, please contact
digitalcommons@usf.edu.


https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/
https://digitalcommons.usf.edu/cutr_reports
https://digitalcommons.usf.edu/cutr_pubs
https://digitalcommons.usf.edu/cutr_reports?utm_source=digitalcommons.usf.edu%2Fcutr_reports%2F308&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usf.edu/cutr_reports/308?utm_source=digitalcommons.usf.edu%2Fcutr_reports%2F308&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usf.edu

ion Research

sportat

an Tran

L Pt

=¥
e
=
i
o
o
=

South Flgr

Entﬂ f.l.‘-r. Urb
gpity of




Local Evaluation Report
1-275 Dynamic Message Sign System

Prepared by

%CUTR

Center for Urban Transportation Research
University of South Florida — College of Engineering

November 28, 2001

The apinions, findings, and vecommendations expressed in this veport are those of the Center for Urban r
Transporiation Research (CUTR) and the University of South Flovida and not necessarily those of the
Florida Department of Transportation, Traffic Control Devices (TCD), Inc., or the City of 5t. Petersburg.
This report has been prepared under subagreement to TCD, Inc., FAP No, FL-37-001-R/A81 2-04-A,
Fin. Project ID: 403266-1-52-01 & #03266-1-52-02, Coniract No.: 20693, Work Order No.: 9999.021-01,
and USFACUTR Account No, 21-17-455-L.0. This report also filfills requiremenis of Parmership
Agreement (Section 7) for Technology Deployment Projects-I-275 Dynamic Message Sign System beiween
the Federal Highway Administration and the Florida Department of Transportation. CUTR Principal
Investigator has been Michael C. Pietrzyk, ITS Program Director.




ACKNOWLEDGMENTS

CUTR wishes to acknowladge the following individuals for providing their input toward
the findings of this technelogy deployment evaluation report. These individuals are:

. William Wilshire, FDOT District 7 ITS Engineer
Michael Feliciano, FDOT District 7 Construction Project Manager
Major Brian Stickney, City of St. Petershurg Police Department-Special
Events
. Angelo Rao, City of St. Petersburg Transportation and Parking Services
Depariment
- William Foster, City of St. Petersburg Signal Maintenance Supervisor



TABLE OF CONTENTS

o U U I AIY .oee e et ce s e e ere e s s e e tem e e ee s e e e eees e cress |
Project DeSCIIPLION ...t e s s e e ee s e e e et e e 2
PUrpose of REPOIT ... s s e e ee e e e en e e ean e e e s snsas 5
Project Goals, Objectives, and Performance Measures ....oooeeeeeeee e 6
TiMEliNe Of Projoct EVemtS. .. vttt eeee e e eat e e ee e e et e e e e e 7
Primary Project Evaluation Factors ..............oooeoeeeeeeeeeeeeee e e e e 8
Traffic CondiIOn SUIVEY....c..u e i s e resa sess s sse s ees s s 8
Fan Percoption SUMVEY ... e se et e e e e eeraesseressssasesanssssaeans 9
Project Partner Interviews........occeoeveveeiesssensenns o bbaras dnanmua s g OAS bbdn s 10
Other Project Evaluation ISSUEs...........cccoviiivvrivsmsnesssiessesnssssss fetmsrrs e eeaneeesrasn 14
Feasibility Determination for [-275 DMSS L. ceee e e s 14
Design-Build-Maintain Method of Procurement........cccovvveeeeeeee e 15
NTCIP ComplaneE ..ot a e rerer e s sesessesnsssees rrsmsmmenens 15
Operations and Maintenance AgreemeEnt.. ... eeee e eemee e 15
Dynamic Messaging Sy s oM. i i s s e reses s seese s seess s esss s s s sens 17
Usage of DMSS for Non-Baseball EVents ............oooveeveeceeee et 18
Summary of Project Evaluation FindingS.........occcovieeiiiieiiiieceeees e e eeesessmssasss s senss 18
LIST OF TABLES
Table 1 — Comparison of Travel TIME RUNS .....occeee e e e s sene e e s eesnns 9
Table 2 — Comparison of In-Bound Traffic Movements ... srs e, 9
Table 3 — Dynamic Messaging Slages ..oocu ittt rresmren e ras s sees s e s nsns 17
LIST OF FIGURES
Project Location Map.......coceeeeeinccveeccencieen, AaSn LA fumms e rmmmna AL YRR EAR RS Ahdme s s kmmmnn 2
Project Site Map ...t s 3
PrMErY COmrOl ol er . i rrraer s errse s e ees s s st e mresees e es srnmmmesseseseeaansses 4

SeconUary Comtrol ComEr . ...t ce s rreres s ress s rssesesess st sesesesnssases rormmrmreesssssns 4



Executive Summary

In late 1997, an ITS Deployment Demonstration Federal earmark and subsequent ITS
High Priority Program grant was awarded to the St. Petersburg area. Under a
partnership agreement executed in September 1998 between the Federal Highway
Administration and the Florida Depariment of Transportation, the work plan and
operations and maintenance plan was established for the first design-build-maintain ITS
deployment project in the Tampa Bay area. Consisting of three dynamic message signs
each with a closed circuit television system, and operated from a primary control center
(City of St. Petersburg Transportation and Parking Services building) and a secondary
control center (City of St. Petersburg Police Department building), the initial stages of a
regional freeway and incident management system was placed in operation.

Serving to aid in traffic control and management for Tampa Bay Devil Ray major league
baseball games and other downtown St. Petersburg events in the short-term, this project
became fully cperational on March 1, 2001. Following a 90-day testing ("burn-in™)
period, the City of St. Petersburg assumed full responsibilty for operation and
maintenance. According to project partner interviews, a Devil Ray baseball fan
perception survey, and a limited “before” and “after” traffic condition inventory, the
project is deemed successful. Also, many of the goals and objectives of the partnership
agreement, and standard national ITS performance measures have also been
addressed. Ultimately, full project benefits can best be determined when the future
regional system is in place and there is more challenge to successful system operation.
During the course and scope of this ewvaluation, for instance, the severe traffic
congestion that could result from the occurrence of events or incidents was not evident.

Because this project was the first of its kind in the Tampa Bay area, many aspects of ITS
design, procurement, deployment, operation, and management have already been
learmed and are continuing to be experienced. Consequently, the success of this project
can be attributed to the development and exacution of the unique partnership agreement
that established the basis for this and future joint operation and management of ITS.



Project Description

An ITS partnership agreement for technology deployment between the Federal Highway
Administration and the Florida Department of Transportation was developed in
September 1998. This agreement involved the deployment of three Vultron dynamic
sign messaging units each with an American Dynamics-SpectraDome closed circuit
television system, operated from a primary control center, and a secondary control
center. The three Flip Disk/LED signs in Pinellas County (see Project Location map), in
proximity of downtown St. Petersburg, Florida (see Project Site map) are located at:

e |-275 southbound, between Exits 14 and 15 (approximately 62™ Avenue
North,

 |-275 northbound, between Exits 6 and 7 {approximately 30" Avenue
South, and

s 1-175 eastbound, west of Exit 1 (approximately 16™ Street South)

Project Location Map




Projact Site Map

Each sign has 90 columns of pixels consisting of 18-7X5 modules, and each sign is 10
feet x 20 feet x 4 feet weighing 4,500 pounds. There are a total of 16 downloadable
fonts with 256 characters in each font. The DMS may be controlled locally via the on-
board controller or remotely via an RS 232 port. The DMS will allow storage of 100

permanent messages and 32 temporary messages. Sixty-four time-based schedules
are implementable with 32-day plans at 64 events each day.

The primary control center is located at the existing City of St. Petersburg Transportation
and Parking Services building (1744 9" Avenue North). The secondary control center is

located at the existing City of St. Petersburg Police Depariment building (1300 1%
Avenue North).



These control center workstations are depicted in the photos that follow, MNote that video
camera images and/or computer monitor depictions of DMSSs can be seen in each

photo.

Primary Control Center

Secondary Control Center







agreement with FDOT. The agreement was formally executed on June 7, 1999. Terms
of this agreement are not to exceed a period of ten years.

The DMSS remains the property of the FDOT, and the City is not to remove any of the
equipment without prior consent of the FDOT. Basically, the City agrees to keep the
DMSS fully functional, provide the necessary training to its employees {or contractor)
prior to the beginning of operations, and agrees to establish and maintain a primary and
secondary control center for DMSS operations providing right of entry to FDOT.

An Invitation for Bids was issued on January 22, 2001 by the City of St. Petersburg for a
“Multi-Year Contract for DM3S Management and Repair.” The intent of the bid is to
outline the non-warranty management and repair services necessary to keep the I-275
DMSS completely functional and operational.

The required services include monthly routine preventative maintenance (12 months),
service calls (10, no more than 3 hours each) for diagnosing repairs, hourly rate for
repairs (100 hours), and telephone system support (100 hours). This contract is
effective from date of award through January 31, 2003, and the City reserves the right to
extend the contract under the same terms and conditions for up to two, one-year periods
upon agreement of both the City and contractor. Parts are to be invoiced at cost plus 10
percent. Further, the City must be notified prior to any repairs if parts and labor will be
equal to or more than 50 percent of the replacement cost of the original equipment.

Through an amendment to the Operations and Maintenance Agreement, FDOT provided
the City with $105,000 (deployment grant surplus) for operations and management. The
current year City budget allocated for annual preventative maintenance is 380,000
($70,000 for maintenance, $10,000 for operations (telephone and electrical costs)). The
contractor selectad submitted a bid of $69,438.66. As of early October 2001, the City
has paid three monthly billings at $4,700 each. No warranty work has been required to
date, Most importantly, it is not known how and what amount the City will budget for
annual operations and maintenance once the initial $ 105,000 from FDOT is expended.
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Dynamic Messaging System

Working with the City of 5t. Petersburg, the FDOT established four stages of standard
DMSS messages. These stages are described in the following table.

Table 3 - Dynamic Messaging Stages

Threshold Conditions Messages
1 Game attendance Iess For northbound DMS, “Fays Baseball Parking Use Exit 107
than 20,000 For southbound DMS, “Rays Baseball Parking Use Exit 9"
For eastbound DMS, “Rays Baseball Parking This Exit”
2 Game attendance All portable VMBS units indicate, “Tropicana Field Cash Lots Full®,
between 20,000-25,000 and
And For northbound DMS, “Fays Baseball Cash Parking Lots Full, Alt,
Cash lots arc 80 % of Parking-Take Bxit 7"
capacity, or more than For southbound DMS, “Rays Baseball Cash Parking Lots Full, Use
50%s of available cash Exit 10 to Alt, Park™ or
lots are full “Rays Baseball Alt, Parking Exit 10 Use Pier & Bayvwalk™
3 Game attendance greater Same as Stage 2, except when alternate parking sites are full
than 235,000 For southbound DMS change to, “*Rays Baseball Cash Parking Lots
And Full, Alt, Park Take Exit 12"
Cash lots at 80% of For eastbound DMS change to, “Rays Bascball Cash Padang Lots
capacity or more than Full, Straight Ahead Alt. Parking at 4% g
5004 of available cash
lots are full :
4 Accident or other Dretermine where problem exists and change messages to alert drivers
significant traffic in advance of problem area.
problem Morthbound DMS to encourage drivers to exit at 31" Street, and
southbound DMS to encourage drivers to exit at 22" Avenue North

Mote: Messages begin running 3 hours prior to start of game, and
stop running 30 minutes after game stars.

Real-time parking lot conditions dictate which stage of sign messages are activated. To
date, as mentioned previously, the DMSS has been used only for events (i.e., Stage 4
has not been activated). There was some debate between the City and FDOT as to how
far in advance of game time the DMSS should be activated. Keeping to an even hour or
half hour time to start operation, it was decided by FDOT to activate the DMSS at
4:30pm for a 7:15pm game and 10am for a 1:15 game.

There was also an inquiry by the Devil Rays if the southbound DMS could be changed to
instruct drivers to take exits 9 and 11 for parking, not just exit 9. It was pointed out by
FDOT that providing ambiguous information to the drivers for two exits in the same
message is not good practice, and does not provide clear directions to the motorist. 1t
was recommended that when the Exit © ramp is backed up, then change the DMS
message to Exit 12, or develop new message to use Exit 11. Exit 9 is the primary exit
because it has more direct access to the larger parking areas, plus easier to re-direct
traffic around Tropicana Field to 16" Street from Exit 9. Exit 11 provides the most direct
access to parking on the west side of Tropicana Field. The decision to change to Exit 11
(or Exit 12) on the southbound DMS is to be based upon real time evaluation by the St
Petersburg Folice Department.
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Usage of DMSS for Non-Baseball Events

The primary use of the DMSS is for Tropicana Field. In addition to being home of the
Tampa Bay Devil Rays Major League Baseball organization, other special events are
also held at Tropicana Field (e.g., trade shows, concerts, conventions). Baseball season
runs from approximately April 1 to October 1 each year, and this is when the DMSS
would have the most usage. However, the DMSS may also be utilized to display traffic
wamings, parking instructions, and directions due to accidents. To date, the DMSS has
only been used for events (not incident management).

As a result of the May 17 group interview discussion with project partners, the FDOT
agreed to activate the DMSS for an upcoming downtown St. Petersburg event ( Taste of
Finellas-June 1,2, and 3) in order to provide improved real-time parking directions and
management. Devil Ray baseball did not conflict with this event. FDOT further
stipulated that time of usage for this event should be restricted to when the event is
actually occurring (not for advance notice of a coming event), and messages should be
consistent and relate to venue (e.g., “Taste of Pinellas — Parking”"). Specifically, the City
Police Department’s plan for the DMSS is to direct event patrons from the Interstate to a
specific exit. From this point of exit, portable message boards will then direct event
patrons to specific remote parking areas offering shuttle bus service to the event.

Summary of Project Evaluation Findings

Based on the fan perception survey, partner survey, and traffic condition survey, at least
some anecdotal evidence of addressing four (delay reduction, customer satisfaction,
increased throughput (thru more direct access to available parking), and cost reduction
(in traffic control)) of the seven standard ITS performance measures linked to the goals
of the national ITS Program ¢an be made and is noted in this report. The quantitative
evidence, however, is not exiensive, overwhelming, and definitive. Safety (reduction in
number of fatalities and severity and number of crashes) and environmental (reduction in
fuel use and emissions) related performance measures cannot be addressed at this
time, and are more long-term benefits of the future regional system.

This ITS deployment project is the first such project, and the first to deploy via a design-
build procurement, in the Tampa Bay area. This project also repraesents the very initial
stages of a regionalized, integrated freeway and incident management system, and thus
cannot in itself be fully evaluated for its coniribution to making transportation facilities
more efficient in the St. Petersburg area (Parinership Goal 1). Benefits to motorists
during non-baseball events and during traffic incidents have not been determined (in fact
the DMSS has not been used for incidents to date). Further, attendance at baseball
games has not yet reached levels that necessitate fully engaged dynamic real-time
decision-making and dynamic messaging due to severe traffic congestion. However,
response from local law enforcement and transportation departments, and baseball fans
indicate that the |-275 DMSS is useful for getting clear direction to available parking and
the perception is that traffic control and management has been improved.

Following the guidelines of the ITS Strategic Plan and ITS Architecture for District 7, this
deployment project has been designed to facilitate later integration with other Tampa
Bay ITS infrastructure to provide a cost effective operational solution to the
transportation challenges on |-275 (Partnership Goal 3). Freeway and Incident
Management is the first priority for ITS deployment in District 7, and the project
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architecture (center-to-center communication) is compatible and expandable to meet this
priority. However, the primary communication medium and roadside devices of the
fuiure (fiber-optics and sensors/DMSs) are not now in place to demonstrate how the
priority would be met. The three DMSs and CCTVs deployed via this project will remain
in place as part of the future regional system, and the two control centers will remain

autonomous, but will be integrated into the eventual Tampa Bay SunGuide Fresway
Management System.

Although relatively small in scale, this deployment project has begun to integrate
Interstate ITS operations within the Tampa Bay region (Partnership Goal 2). A very
unigue partnership agreement has been established between FDOT and the City of St
Petersburg to set the basic terms of joint operation and management (until the future
regional freeway and incident management system is in place). The governmental
partnership sets an example and establishes the general expectations for what will be
needed in the future regarding key issues of ITS procurement, deployment, operations,
and integrated management. This accomplishment may be the most significant
measure of project success.
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