Sat e p AP

TRAFFIC MANAGEMENT CONCEPT

FOR DISTRICT 2
STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

B0 i
F@R LOI N ONLY

L , RETURN TO TEXAS SUH&PT
| 08 T P, O. BOX 5051, AUSTIN, VX 78763
ATIN: D-10R

nnnnnn

STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION "Eﬂ
TRAFFIC ENGINEERING AND SAFETY s e
e ————————_ ==
DISTRICT 2 FORT WORTH, TEXAS




(’%

TRAFFIC MANAGEMENT CONCEPT

ENDORSED BY THE TRAFFIC MANAGEMENT TEAH:/’"‘

el S

Beb GC. Hodge

Traffic Management Team Chairman
District Traffic Englneer

SDHPT, District 2

“Ld
Bill E. Davis
District Maintenance Engineer
SDHET, District 2

B IUT Blante.

Billy A{ Hardie
District Design Englineer
SPHPT, District 2

LA e

Glenn E. Elliott
Supervising Maintenance Engineer
SDHET,; Districe 2

Howard Hill
District Safety Coordinator
SDHPT, District 2

/&:L&}1QIAA (EE;?;X’

Lt. Dwayne Cox ‘
Texas State Department of Public Safety

RECOMMENDED FOR APPROVAL BY:

a¥ S/

JOR. Stone/
District Engineer
SDHPT, District 2

Milton M. Dietert

}
5 Yo SV QY @

er \H Conroy
Asslstant Street Superintendent
City of Fort Worth

b0 AN A

Walter A. Cooper
City Traffic Engineer
City of Fort Worth

Depu lef s
Uniform Services Bureau
Fort Worth Police Department

4K mdwzm

Kirkpatrick

Captain K. McDonald
Traffic Dlvlsion Commander
ForyfWorth Police Department

Lo

Dennis Belknap
Director Operations & Maintenance
CITRAN

/Z/ N ML %‘7}7

Marshall Elizer '
Director of Traffic & Transportation
City of Arlington

Richard H. Oliver
State Traffic Engineer
SDHPT

Chief Engineer of Safety and Maintenance Operations

SDHPT




TRAFFIC MANAGEMENT CONCEPT
FOR

DISTRICT 2
STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

EXECUTIVE SUMMARY

The goal of the State Department of Highways and Public Transportation is to
provide a safe, functional transportation network. However, traffic demands in
Texas urban areas threaten the functional life of our new and old facilites. Qur
ability to recognize needs and to provide operational solutions will depend upon
our capability to monitor traffic operations, evaluate traffic handling alter-
natives and to implement the optimum solution with appropriate control strat-
egies.

This report provides an overview of the traffic management concept for District
2. It identifies and combines three essential elements: an area-wide surveil-
lance network that provides the means of monitoring traffic conditions; an
interconnected communications and traffic control capability; and a management
control center to monitor and evaluate traffic situvatioms as they occur and to
implement the necessary response.

With the area-wide surveillance network in place, many new capabilities will be
available. The ability to monitor the freeways will be possible through elec~
tronic surveillance using loop detectors in the pavement and/or closed circuit
television monitoring. Information will be available at approximately 1/2 mile
intervals on almost every lane on every freeway facility in Tarrant County. This
will provide volume, speed, and occupancy information, as well as incident
detection capabilities. It will establish a way of knowing what 1s happening on
the freeways on a moment by moment, real-time basis.

Equally important is what is done with this real-time informatiom once it is
available. It will then be possible to implement the control strategies, or make
adjustments to the system, that are necessary to optimize traffic flow. This
will be accomplished by activating ramp metering equipment, changeable message
signs, highway advisory radio, lane use signals, and adjusting signal system
timing. Courtesy patrol units and/or incident response teams, will provide tte
flexibility of field response.

The network will be monitored and controlled at a centrally located traffic
management center. Representatives from various agencies will work together as
a team to operate the system. This will require a close working relationship with
the agencies involved.

The development of this network will be a part of the District's overall freeway

construction/reconstruction plan. When each freeway section is rebuilt, the
surveillance network will be incorporated into that project. With the
monitoring systems in place, recognition of traffic management needs and

implementation of the control aspects of the network will come about as they are
needed.

This traffic management concept will also provide the flexibility to accommodate
development of public transportation alternatives. As such capabilities as
transit and high-occupancy-vehicle facilities are implemented, their operations
can be interfaced with the central traffic management center. The added surveil-
lance and control will be compatible with the traffic management system.



The total construction cost of the traffic management projects will be $53
million. It is important to keep this cost in perspective with the corresponding
cost of the Department's total roadway construction in Tarrant County. The
combined cost for such work in the operational planning document study was $2
billion. The work associated with implementing the proposed traffic management
concept will amount to less than 3% of the total expenditure.

In terms of maintenance and operations dollars, it is estimated such costs will
be about 8% of the installation cost per year. Over the 20 year period as the
system becomes operational incrementally, the maintenance and operations cost
per year will increase as shown in the figure below.

Estimates indicate a savings of 156,000 vehicle-hours of delay per day can be
achieved with such a traffic management network in place. In addition to delay
savings, other benefits such as a 12-20% increase in vehicles per hour, a 10 mph
increase travel speeds, and 30% reduction in accidents, can be expected., Ef-
fective traffic management also provides a means of extending the functicnal life
of the involved roadway facilities. The system allows recognition and response
to safety and operational problems. This precludes or lessens the impact of
congestion, reduces pollution, and increases or maintains mobility at acceptable
levels of service. Implementation of such a system, built efficiently in stages,
will provide the flexibility before the problems far exceed available capa-
bilities and resources.
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FREEWAY CORRIDCOR SURVEILLANCE AND CONTROL SYSTEM IN FORT WORTH
BY
Wallace E. Ewell

SUPERVISING TRAFFIC ENGINEER
TEXAS DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION
DISTRICT 2 FORT WORTH
January 1988

I. Introduction

District 2 includes nine North Central Texas Counties with a
total area of 7,027 miles and an estimated 1986 population
of 1,334,000. Tarrant County, the sixth largest county in
the District, contains 80% of the total population and
approximately 80% of the registered vehicles. The popu-
lation of Tarrant County has increased from 861,000 in 1980
to an estimated 1,066,000 in 1986, an increase of 24% in
just 6 years! 1In fact, several of the cities in Tarrant
County have experienced growth in excess of 80%. If these
figures reflect a true indication of what lies ahead, we are
in for real trouble on our highways!

We have just about reached the limits of expansion for our
existing Tarrant County freeways. Most of our major facil-
ities are in the reconstruction process now and due to re-
stricted right-of-way, a good part of this work is taking
place between retaining walls. It is apparent that since we
are approaching the limits of our ability to expand existing
facilities, we must find some way to optimize operating con-
ditions on the existing system.

II. The solution cffered by Traffic Management

Fortunately, some very far-sighted federal, state and city
officials came to this realization over 15 years ago and
started to plan for the congestion that is now becoming a
reality in our District. Working together, Bob Hodge, the
former District 2 Traffic Engineer, Herman Haenel, our
Freeway Operations Engineer in Austin and wWalt Cooper, Chief
Transportation Engineer for the City of Fort Worth, and
others, prepared a conceptual area wide Traffic Management
System Planning document and obtained FPHWA approval for the
comprehensive plan.



This plan involves 191 miles of freeway and when completed
will provide:

161 Miles of freeway with surveillance (6876 Loop
Detectors).

80 Miles with ramp metering (207 ramps are involved).

80 Miles with frontage road signal control (95
signals).

45 Changeable Message Signs (CMS)

80 Television surveillance cameras (CCTV).
640 Lane control signals {(at 160 locations).
6 Highway advisory radio {(HAR) locations.

9 Satellite command post locations.

1 Traffic Management Center {command post)-shared
with the City.

1 Data collection facility at the District
Headquarters.

300 Miles of highway with Courtesy Patrol Services.

The plan was coordinated with the District's twenty-year
project development and control plan to allow for the in-
corporation of two-thirds of the Traffic Management System
construction with the ongoing freeway reconstruction
program.

It is estimated that the total construction cost of of the
Traffic Management Projects will be approximately $53
million. This figure includes the cost of the satellite

and Traffic Management Center computer systems, but does not
include maintenance and operational expenses. The system is
scheduled to be fully operational by the year 2004. It was
estimated that when fully operational, the cost of operation
and maintaining the system will be $2.3 million a year.

This obviously a very expensive undertaking, but the benefit
to the highway user is estimated to be a savings of 156,000
vehicle-hours of delay a day. We also expect to see a
12-20% increase in vehicles moved per hour, a 10 mph in-
crease in travel speeds and a 30% reduction in accidents.
More efficient freeways mean less timing sitting in traffic
and this translates into a huge savings in fuel, pollution
reduction and available productive hours.



II1. Overview of the District's Traffic Management
Concept.

The area-wide traffic management plan includes four
interrelated functional systems; a remote sensing or
surveillance component to constantly monitor the operational
conditions on the freeways, an interactive control network
to allow for the implementation of corrective actions as
freeway conditions deteriorate, a joint city-state command
post to co-ordinate the activities on the freeways and city
streets and an area-wide communications network to link the
other systems to the Traffic Management Center and to pro-
vide a centralized point of contact for other agencies.

System surveillance will be accomplished through the in-
stallation of loop detectors on the freeway main-lanes and
ramps and strategically located closed-circuit television
(CCTV) cameras. The detector loops will be used to monitor
traffic volumes and speed and to detect wrong-way ramp
usage. The loops can also be used to collect data for
operational analysis and planning purposes. The CCTV
cameras can be used to visually verify problems identified
by the loop detectors, locate accidents and disabled
vehicles and to monitor the effectiveness of the corrective
measures implemented from the Traffic Management Center.

The interactive control network offers the system operators
several options for correcting conditions on the freeways.
Among these options are ramp metering to restrict the volume
of traffic entering the freeway, Changeable Message Signs
(CMS) to warn motorists of upcoming problems and offer
alternate routing information, control of frontage road
traffic signals to modify timing for changes in volume,
lane-use signals to allow for lane closures and highway
advisory radio (HAR) to keep motorists advised of changing
conditions. The operator will also have the option of
dispatching the District's courtesy patrol or the Incident
Management Team to problem spots. It may also be possible
to provide real—-time traffic advisory information to local
radio, TV and government agencies via the District's comput-
erized public information network.

IV. Status of the State's portion of the project (as of
Jan 88}):

We are basically on the schedule established by the planning
document, although funding and other local issues have
forced us to switch projects around. We have 23 freeway
miles designed or under construction at this time. This
constitutes 28% of the 80 freeway miles of I-35W, I-20,
I-30, SH-121, and SH-360 that will eventually be controlled.



The outside lanes of 1-35W (Felix to Hattie St.) were com—
pleted in May of 1987. This project included loop detectors
and mainline conduit installation on the frontage roads and
ramps (5 miles total).

The I-35W (Felix to Hattie) inside lane project is under
construction at this time and is due completion in 1990.
This project includes 57 lane control signals, 4 CMS and
conduit connections to the satellite computer location. The
CMS are scheduled for early installation so that they can be
used for traffic control for the remainder of the project.

I-30 (from Westridge to Penticost) is under construction now
and includes 1.5 miles of mainline conduit, frontage road
traffic signals and loop detectors.

I-30 (from Penticost to University Drive) includes 2 miles
of conduit, signals and loop detectors. Construction is in
progress at this time.

The 1-30/1-35W interchange north increment - includes 1
mile of conduit and loop detectors and is under construction
now.

1-20 (Campus Drive to US 287) - includes 3.5 miles of
conduit, loop detectors and traffic signals - this job is
under construction now.

1-20 (Hemphill to McCart) - This job includes 2 CMS, lane
control signals, conduit and detectors. This section of
roadway will be connected to the same satellite computer
building as the 1-35 system. We are also planning on in-
cluding three additional radio-controlled CMS that will be
used to provide motorists with alternate routing information
during the series of construction projects on 1I-30 and I-20.
Two of these signs will be located outside of the loop 820
connections, providing the opportunity to divert traffic if
incidents or construction activities block lanes on any of
the freeways.

I-20/1-35 Interchange - 4 miles of conduit, loop detectors
and the satellite computer building are included in this
project. Work is in progress at this time.

SH-360 (Abrams to I-20) - This job includes 4 miles of
conduit and loop detectors, 1 CMS and lane control signals.

We will also look for the opportunity to implement traffic
management elsewhere on our system. This may be the con-
struction or relocation of accident investigation sites,
experimental HAR & CMS locations or frequent reviews of
existing conditions to see if conventional operational im-
provements, such as signal re-timing and reallcocation of
lanes, can be made.



V. Status of the City of Ft. Worth's Traffic Management
effort.

The City's Traffic Management project has two phases. The
basement of the old city jail has been remodeled to provide
a location for the Traffic Management Center. The systems
installation phase is in progress at this time. This in-
volves the installation of conduit, computers, software
design and traffic signal interconnections. It is overall
30% complete. The installation of conduit in the CBD is
almost complete. When completed in February 1989, the city
system will include the control of 92 traffic signals in the
southwest section of town. Also, 138 signals and 11 CCTV
cameras in the CBD.

VI. Summary

These traffic surveillance and control systems will
supplement the other Traffic Management efforts that the
District is now actively engaged in. These present activ-
ities include week night and week end courtesy patrols, ramp
control at several locations, Incident Management, Special
Event Management, a Traffic Management Team, regular plan-
ning and operational meetings with the "T", our local bus
company, excellent local government relations and an
extensive public information program.

The problem of too many cars and not enough roads is not
unique to Texas or to this District. We are sure that this
plan will help us cope with the traffic woes to come and
hopefully provide a better driving environment for the
people who travel the highways in this District.
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1.0 Introduction and Purpose

The goal of the State Department of Highways and Public
Transportation has been to provide a safe, functional
transportation network,. The reality of keeping up with this
basic charge is threatened by the magnitude of the traffic
demands in Texas urban areas, and the frequent inability ef the
existing network to meet these demands, Traditional solutions
such as reconstruction of key transportation facilities will
continue to be necessary, but there is little reason to assume
that adequate roadways can be constructed or reconstructed fast

enough to keep up with the demand.

The wultimate functional life of the new facilities will depend
upon the ability to recognize needs and to provide operational
solutions as problems arise, It will be unecessary to monitor
the traffic operations, evaluate traffic-handling alternatives,
and dimplement the optimum solution with appropriate contrel

strategies.

The State Department of Highways and Public Transportation
{({SDPHT) recagllizés the need for the establishment and
development of traffic management systems. Administrative Order
2-85 (1-28-853) and Minute Order 82421 (11-20-84) define the

SDHPT's awareness and role in this regard (Appendix A},

Tt is the purpose of this report to provide an overview of the
traffic management concept for District 2, headguartered in Fort
Worth, and to identify the key elements of this management and
operations network, This report concentrates on the freeway
corridor as a critical element in the wurban trahsportation
network within Tarrant County. The implementation of this
concept is dependent upon a long-range commitment by the SDHPT

and a close working relationship with the cities involved,




2,0 Overview of Concept

The proposed traffic management concept will combine three
essential elements: an area-wide surveillance network that
provides the means of monitorinmg traffic conditions;
interconnected communications and traffic control capabilities;
and a management control center to monitor and evaluate traffic
situations as they occur and to implement the necessary response

(Figure 2-1).

With the area-wide network in place, many new capabilities will
be available, The ability to monitor the freeways will be
possible through electronic surveillance using inductive loop
detectors in the pavement and/or closed circuit television
monitoring. Information will be available at approximately 1/2
mile spacings on almost every lane of every freeway facility in
Tarrant County. This will provide volume, speed, and occupancy
information, as well as incident detection capabilities. Tt
will establiish a way of knowing what is happening on the

freeways on a moment by moment, real time basis.

That 1is c¢ritical information, but equally important is what 1is
done with the information once it is available. It will then be
possible tc¢ implement the control strategies, or adjustments to
the system, that are necessary to optimize vehicle or people
moving capabilities. This can be done by activating ramp
metering equipment, changeable message signs (CM35), highway
advisory radioc (HAR), lane use signals, and adjusting signal
system timing. Other response efforts can be made by Courtesy

Patrol units and Incident Response Teams.

The traffic management network in Fort Worth will be monitored

and controlled at a centrally located Traffic Management Center

(TMC). At this location representatives from various agencies
will work together as a team to operate the system. The City of
Fort Worth Transportation and Public Works Department, the

State Department of Highways and Public Transportation, and the
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Fort Worth Police Department will be among those actively
involved. Area-wide monitoring capabilities will also be
provided at the District Office. Additionally, as surveillance
and control systems are provided on freeways within the City of
Arlington, such capabilities will be incorporated with their
existing Traffic Management Control Center operations (Figure
2-2). Other control centers will be integrated with the network

as they develop.

The implementation of this network will be dictated by the
District's overall freeway construction/reconstruction plan, As
each freeway section is rebuilt, the corresponding link of the
surveillance network will be incorporated inte the project.
Since a great deal of the existing freeways are scheduled for
reconstruction within the next 5-10 years, this will allow the
surveillance network to evolve basically as traffic demands
dictate. With the monitoring systems in place, recognition of
traffic management needs and implementation of the control
aspects of the network will come about as they are needed. This
will mean appropriate and timely control as critical segments of
the roadway dictate control strategies (such as ramp metering)
or as District or area-wide projects require such measures as

CMS or HAR installations,
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3.0 Surveillance Systems

Surveillance involves those aspects of the proposed network that
relate to system monitoring. The objective of the surveillance
systems 1is to give the freeway conditions and the status of
network traffic operations on a real time basis. Such
information has multiple uses as the basis for: design
decisions and evaluations; traffic control planning during
freeway reconstruction efforts; planning maintenance activities;
as well as, the design and timing of signals or rlamp control as

part of the network control and response function.

The primary source of surveillance information will be from
6'X6' main-lane and ramp loop detectors. This electronic
monitoring will allow rapid collection of traffic volumes on
freeway main lanes and ramps, Main-lane detector stations, with

detectors in each freeway lane, will be located at approximately

1/2 mile spacings. Alternate main-lane stations will provide
double loops for speed sampling. Each entrance and exit ramp
will also have a loop detector,. It will be possible to

determine vehicle speeds and traffic occupancy as well as

vehicle counts from this detection subsystem (Figure 3-1).

These surveillance features provide the means of determining and
describing freeway operating conditions as they exist in the
field at any given time. Thus, areas of congestion and incident

locations become identifiable.

An additional use for the entrance-ramp detector will be as a
demand detector for the ramp control subsystem,. The adjacent
main-lane detector station will have one loop furnishing

concurrent occupancy data to the ramp meter controllers.

At c¢ritical locations, the off-ramp loop detector will consist
of a set of loops in tandem which will allow for the detection
of wrong way vehicle movements. This feature can be implemented

as soon as computer control 1is established to provide the
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necessary algorithm to monitor such wrong way movements., Since
the cost of the additional detector loop will be minimized by
the close proximity of proposed conduit and pullboxes, it will

be a desirable feature on much of the freeway network.

There may be an interim period between the time the surveillance
loop 1is installed and the time the loop is hardwired into a
satellite computer,. During this period, it will be possible to
collect data from the surveillance loops with District-owned,

multichannel traffic count equipment (Figure 3-2).

A second socurce of surveillance information will be from closed
circuit television monitoring (CCTV), With this subsystem it
will be possible to visually confirm information from the loop
detectors and identify congestion or accident conditions, A
camera spacing of approximately 1 mile should provide adequate
information. Cameras will have =zoom, focus, pan, tilt, and iris
control features. Effective mounting can be achieved at various
heights although optimum mounting height will depend upon the
type of equipment used. It may also be possible to mount
cameras on adjacent buildings or structures in order to provide
vantage points to such roadway features as the mixmaster. Other
possible uses for CCTV camera monitoring include the ability to
provide visual confirmation of CMS messages and to provide

security surveillance of unmanned satellite computer buildings.
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4.0 Control Systems

Control systems involve those aspects of the proposed network
that relate to response. The objective of the control systems
is to provide effective tools toc improve the freeway conditions
and traffic operations. Such tools will allow adjustments to
the system as problems arise. Control systems thus provide the
means of implementing strategies which allow traffic management
on a real time basis, The equipment and hardware discussed are
what are currently planned; however, they are subject to

revision based on technological improvements.

District 2 plans to implement and/or continue the following
traffic management tools to allow such system adjustments:

Ramp Metering - This is an attempt to regulate the flow

of traffic entering the freeway din order to reduce traffic
congestion on the freeway, or to reduce freeway merging
conflicts. When traffic conditions warrant ramp metering,
interconnected ramp metering signals will be installed,

Signal Systems - The installation of frontage road and

corridor street traffic signal control will be coordinated with
the City of Fort Worth Traffic Management System wherever
possible. The aspect of that system which allows
reconfiguration of the interconnected subsystems will allow
frontage road and corridor progression priority as needed. In
other areas, separate traffic signal systems will be installed
which will also be monitored and controlled at the central

Traffic Management Center.

Changeable Message Signs (CMS) - These signs advise
drivers of freeway conditions ahead and in some cases recommend
alternate routes, The CMS network currently planned for
District 2 will be of the "dot matrix" type. The signs will be

able to accommodate messages up to 4 lines in height and 20
characters per line. Each character will have a 5X7 dot
configuration, and be up to 18" high. The CMS message will be
retrievable from previously stored message selection, or
generated for a specific situation. Strategic placement of

these signs is necessary to optimize diversion capabilities.
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Highway Advisory Radio (HAR) - These 10 watt AM radio
stations are licensed by the FCC on either 530 KHz or 1610 KHz

for the broadcast of motorist information such as traffic
advisories, directions, road conditions, and highway service
information,

Lane Use Signals ~ On certain sections of freeway, lane

use signals may be used to further communicate freeway main lane
status. Consisting of a red "X" (lane closed ahead), yellow "X"
(prepare to safely vacate that lane) and green downward arrow
(lane open ahead), this feature can greatly enhance CMS messages
and facilitate routine maintemnance operations traffic control,
A spacing of 1/4 mile between each set of lane use signals might
be typical on those sections of freeway where it is used.

Travel Time Information - When significant congestion is

reported, estimated freeway travel times will be provided to the
driver by CMS, HAR, and commercial radio broadcasts. The
current procedure for communicating with commercial radio
stations 1is primarily through phoning a service such as Metro
Traffic Control, which in turn relays the information to
subscribing stations. Non-subscribing stations are contacted
individually. Once the central Traffic Management Center is
established, more options should be available to facilitate the
process.

These travel time estimates use the main-lane detector
stations, and convert average traffie speed readings to
estimated travel times between stations. The incremental travel
times are then added between selected points.

Courtesy Patrol - District 2 currently operates a

Courtesy Patrol service which provides motorist assistance
between the hours of 4PM to B8AM on weekdays and 24 hours a day
on weekends and holidays. The Courtesy Patrol also responds to
accident locations and assists with aiding motorists and
controlling traffic., This fine effort will continue.

Incident Response Teams - For major incidents a team of

personnel specifically trained for the critical nature of these

incidents will be dispatched to the scene,

11




5.0 Communications Network

The realities of how the traffic management network will be
physically interconnected and managed relate to the
communications aspect of the system. Data must be transmitted
from widely spaced field locations back to the traffic
management/control centers. The central TMC will be located in
the first basement of the Fort Worth Police and Courts
Building. A smaller monitoring facility will be 1located at
SDHPT District 2 Headquarters. This will facilitate better
utilization of data for planning and design decisions by the
District, and will not preclude the TMC from functioning as the
primary coordination/management center. The TMC will be staffed
24 hours a day; a joint effort between agencies will be needed
to provide trained personnel (Figure 5-1). Communications to

other control centers will be provided as needed.

Typically, it 1s envisioned that data from field locations will
be transmitted via multiconductor cable. A trunkline conduit
system (2-3" diameter conduits) is planned for all freeways
inside the I-820 Loop, and for all other freewavs for which a
phone line interconnect would not be preferable. Coaxial cable
or fiber optics interconnect will be dinside the communications
trunkline conduit and will serve as a hardwire interconnect to
an adjacent satellite computer. This unmanned satellite
computer will perform much of the data evaluation tasks, thereby
minimizing the necessary information sent to the Traffic
Management Center & SDHPT Freeway Monitoring Center (Figure
5-2). That data transmitted to the management/control centers
will be via a dedicated phone line, with the exception of the
video signal from the closed circuit television field cameras.
This information may require a separate leased cable TV channel
to provide video monitoring at the control centers. Microwave
transmissions or a physical fiber optics or coaxial cable
interconnect are other options for CCTV, If these options are
used, then they can serve as data transmission media as well as

for the video signals {(Figure 5-3).
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6.0 Implementation Schedule and Resource Commitment

The evolution of a functional Traffic Management System will be
possible only with continued attentien to the necessary
allocation of resources. The nature of the construction of this
management system makes it desirable to include it when freeway
reconstruction is underway,. Since over two-thirds of the entire
surveillance subsystem will be implemented in conjnnction with
reconstruction, very c¢lose coordination with the district's
roadway design efforts and letting schedules will be necessary.
The State's 20-year Project Development and Control Plan allowed
a unified look at the goals for District 2. Working with the
Department’'s Oper.ational Planning Document, a year by vear
estimate was made regarding the projected workload and
implementation sequence of the surveillance subsystem. As shown
in Figure 6-1, 42% of the surveillance subsystem will be
designed and let to contract in the next 5 years. Figure 06-2
shows the yearly workload, with approximately 3% of the system
under design in 1985, 67 in 1986, and 16Z in 1987.

It is estimated that the total construction cost of the Traific
Management projects will be approximately $53 million,. It 1is
important to keep this estimate 1in perspective with the
corresponding estimate for Department construction of roadways
and bridges in Tarrant County. The combined estimate for such
work in the Operational Planning Document Study was $2 billion.
The work associated with implementing the proposed Traffic
Management Concept will thus amount to less than 3% of the total
expenditure, Appendix B relates the specific cost breakdowns
and compariscens for three reconstruction projects that include
surveillance and control implementation. Figure ©-3 shows the
current Traffic Management Implementation Schedule in 5 year
intervals, Table 6-1 relates the estimated costs of the

specific network segments during these intervals.
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TABLE 6&-1

TRAFFIC MANAGEMENT NETWORK COST ESTIMATE

Surveillance Detection/Conduit (SD/C)

1985 - 1989 1990 - 1994 1995 - 1999 I 2000 =~ 2004 (Approx. 260 Freeway Miles)
CEE—— enenEREREES [ — T 1 LisEressRIIL Total Summary
PROJECT LIMITS (SD/C} 1985 -~ 1990 - 1995 — 2000 — Total Includes: 52’_3 [4] EVC T;unkli?e )
sD/C ETH Total sD/G FTM Total sp/c FTH Tatal SD/C FTH Total 1989 1994 1999 2004 a1l Mites hone Line Installation
Loop Detectors
I 20 SM 183 to I 820 1.5 3.0 4.5 4.5 4.5 10
20 cr/L . . . . . -
L 30 1 820 to Dallas 3.9 -0 6.9 6.9 6.9 zé Freeway Traffic Management (FTM)
1 35W I B20N to I B20S 1.8 2.1 3.9 3.9 3.5 19 {Approx. B0 Freeway Miles)
3¢ ] [ncludes: Ramp Metering
I . - . o
SH 199 Fr 1886 to 30 1.5 1.5 1.5 1.5 10 Signal System
SH 340 SH 183 to 1 20 1.7 1.8 3.5 3.5 3.5 11 Changeable Message Signs
Highway Advisory Radio
Lane Use Signals
20.30 Television Surveillance
- e Communications
I 20 1 B20 to SH 183 .75 =79 .73 .75 ] Satellite Computers
1 s0 Beach to 1 B20 - 1.2 1.2 1.2 1.2 4
[ 35w 1 820N to SH 121 - 1.5 1.5 1.5 1.3 5 Average Estimate Cost/Mile
I 820 I 30W to I 20& 2.7 5.4 8.1 8.1 8.1 18 sp/cC $150,000
ug 287 I 30 to I 820 .7 - .9 .7 .9 ) FTH $300,000
SH 121 I 35W to 5H 183 1.8 3.6 5.4 5.4 5.4 12
! = _ e - Note: All of the table figures
8H 121 Bluff to I 20 1.05 1.05 1.05 1.09 7 indicate millions of dollars.
SH 183 5H 121 to FM 1357 P .6 .9 .9 .7 2
19.80
I 30 I 20 to I 820 .7 - .2 .9 .7 &
1 30 1 820W to SH 183 - & - -] Y- 2
I 820 I 35W to I 20W 2.25 - 2.25 2.25 2.25 15
SH 114 Denton C/L to Pallas C/L W1 - .1 w1 -1 10
8H 12t 8H 114 to 5H 1B .1 - .1 -1 .1 7
SH 121 1 3SW to Bluff -13 - .15 .13 .15 1
EH 183 FM 157 to Dallas C/L -] 1.2 1.8 1.8 1.8 4
S5H 360 I 20 to Ellis C/L .1 - -1 .1 .1 9
8H 340 SH 121 to SH 183 -1 - .1 .1 .1 5
FM 157 SH 121 to I 20 1.8 - 1.8 1.8 1.8 i2
7.20
I 20 I 30 to 1 820 .1 - .1 -1 -1 &
1 20 I 822 to Dalias C/L W1 - -1 .1 .1 12
I oW Denton C/L te I B20 .1 - .1 .1 -1 10
I 35k 1 20 to Johnson C/L 1.2 - 1.2 1.2 1.2 B
us 287 I 20 to FM 157 .1 - .1 .1 .1 &
BM 121 I 20 to FM 1187 1.05 - 1.05 1.05 1.05 7
SH 183 us 377 to I 20 ' - - - b b 4.
SH 199 Azle to FM 1884 [ .1 - .1 .1 .1 &
FM 157 I 20 to US 287 .1 - .1 .1 -1 &
3.4%
Traffic Management Center and b -5 1.1
Dther Control Centers
Total 52.55
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Implementing the components of this management concept allows it
to function as intended only if the means to operate and
maintain it are also allocated. In terms of dollars, it is
estimated that such costs will be about 87 of the installation
cost per year. Over the next 20 years, as the system becomes
operational incrementally, the maintenance and operations costs
per year will increase, Figure 6-4 shows the installation and

maintenance/operation costs on a year by year basis.
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7.0 Conclusion

With area-wide traffic management in place, it will be possible
to monitor the operational status of the freeway network,
evaluate alternatives, and respond with control features which

will enable adjustments to the network,

This traffic managemént concept will also provide the
flexibility to accommodate development of public transportation
alternatives. As such capabilities as transit and
high-occupancy-vehicle (HOV) facilities are implemented, their
operations can be interfaced with the central Traffic Management
Center, The added surveillance and control will be compatible
with the traffic management systems. Appendix C presents
proposed area public transportation routes that will receive

such consideration.

In preparing the 20-year Operaticnal Planning Document in 1982,
it was estimated that over 127,000 vehicle-hours of delay could
be saved per day with such a traffic management network in
place. Recent estimates for the proposed network indicate a
savings of 156,000 vehicle-hours per day could be achieved,
Delay savings are only one of many measurements of benefit to
the future's roadway system user (Appendix D), Implementation
of an effective traffic management concept also provides a means
of extending the functional life of the involved roadway
facilities. As capacities are exceeded or safety and
operational problems occur, it provides the capability to
recognize and respond in an appropriate and timely manner. This
precludes or lessens the impact of congestion by reducing
pollution, decreasing accidents, and increasing or maintaining
mobility and acceptable levels of service. These benefits
demonstrate the importance of the transportation system as a key
element in a viable urban economy. Implementation of such a
system, built efficiently in stages, will provide the
flexibility before the problems far exceed available

capabillities and resources.
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APPENDIX A

COMMISSION STATFE. DEPARTMENT OF HIGHWAYS ENGINLER DIRECTOR
ROBEAT C. LANIER. CrATAMAN AND PUBLIC TRANSPORTATION MARK G 600Dt
ROBERT H. DEDMAN AUSTEN, TEXAS 201 I
JOHN R BUTLER, JA. January 28, 1985

ADMINISTRATIVE ORDER NO. 3-85

IN REPLY REFEH TU
SUBJECT: Traffic Management FLENG g

TO: ALL DISTRICT ENGINEERS, AND DIVISION HEADS
Gentlemen:

It is apparent that there is a need to manage traffic operation to obtsin maxi-
wum wovement of persons, services, and goods within urban areas. Attached is

a copy of Minute Order B4241 passed by the Highway Commission on November 20,
1984, establishing policy for development of traffic management systems.
Existing Departmental policy regarding traffic signals on frontage rvads and
highways is supplemented by this action. Administrative Order NWo. 15-74 Freeway
Corridor Management, dated May 21, 1974 is hereby cancelled.

In addition to expanding the scope of Department involvement in Urban Traffic
Management, Districts will be supplied with account numbers for Traffic
Engineering and Traffic Management activities for budget allocation purposes for
FY 1986,

The Commission has expressed an interest in how the increased involvement in
Urban Traffic Management is to be apprcached and how it will impact Urban
Traffic Operations. Accordingly certain Districts will be requested to carry
out the following for their larger urban area:

1. Develop annual goals for traffic operations improvements through traffic
management activities.

2. Develop procedures for measuring and reporting progress on these goals.

3. Prepare annual reports on the goals established and progress
experienced.

The annual reports will be transmitted to D-18 for compilation and presentation
to the Commission. Details on the account numbers and goals for traffic opera-
tions improvements will be provided in a subsequent Administrative Circular.

State and other agency responsibilities for Urban Traffic Management Systems
will be as follows:




Improvement

1. Freeway Control and Surveillance

including required interconnectiocn,

housing and special facilities
for public transportation.

a. Within SDHPT R.O.W.

(1) MNot Interconnected with
City operated and main-
tained frontage road
traffic signals.

(2) Interconnected with City
waintained frontage road
traffic signala,

b. Qutside SDHPT R.O.W.

(1) Traffic Control and
Surveillance

2. Freevay Accident Inveatigation
Sites

a. Within SDHPT R.O.W.
b. Qutside SDHPT R.O.W.

3. Freeway Corridor Motorist Aid
a. Within SDRPT R.O.W.

{1) Motorist Communications
such as Changeable
Ma2ssage Signs, Lane
Control Signals, and
Highway Advisory Radio

State

Responsibility

Install, Operate
& Maintain Ramps
& Main Lanes

Install, Operate
& Maintain Ramps
& Main Lanes if
Mutually Agreed
by City and State

By Agreement
Participate in
Engineering
Support utilizing
Federal Funds
Where Applicable

Install &
Maintain

Install, Operate
and Maintain in

Cooperation with
Other Agencies

MORE

City
Responsibility

Public
Transportation
Agency
Respongibility

Operate and Maintain

Ramps & Main Lanes
if Mutually Agreed
by City & State

By Agreement
Install, Operate
& Maintain

Normally Install

& Maintain

By Agreement
Where Applicable

By Agreement
Where Applicable
to Publie
Transportation
Facilities

By Agreement
Where Applicable
to Public
Tranaportation
Facilities

By Agreement
Where Applicable
to Public
Transportation
Facilitiea

By Agreement
Where Applicable




Public
Transportation

State City Agency
Improvement Responsibility Responsibility Responsibility
(2) Courtesy Patrol Operate
(3} Major Incident Operate in Operate in Operate in
Response Teams Cooperation with Cooperation with Cooperation with
Other Agencies Other Agencies Ocher Agencies
b. Quteide SDHPT R.O.W.
Motorist Communications By Agreement By Agreement By Agreement
such as Changeable Message Participate in Ingtall, Operate Where Applicable
Signa, Lane Control Signals, Engineering & Maintain to Public
and Highway Advisory Radio Support utilizing . Transportation
Federal Funds Facilities

Where Applicable

4. Arterial Street Traffic Management on Numbered Highway System or Federal Aid Urban System.

a. Inside Cities where city By Agreement By Agreement By Agreement
Installs, operates and Participate in Participate in Where Applicable
waintains signals Engineering Ingtallation, to Public

Support. Operation Transportation
& Maintenance Facilities

b. Inside and Qutaide cities Install, Operate By Agreement By Agreement
where State Installs, operates and Maintain Where Applicable Where Applicable
and maintains signals to Public

Transporktation
Facilities

This assignment of responaibility and the attached Minute Order will be guidance for de-
velopment of traffic management system improvements. After a proposed traffic management
system improvement has been determined necessary and feasible by the Department, the
Department will enter into agreement with any affected agency for the installation, opera-
tion and maintenance of the project. If questions should arise, they should be addressed
to the Division of Safety and Maintenance Operations.

Sincerely yours,

Engineer-Director
Attachment

DISTRIBUTION:
District Engineers
Division Heads

Resident Engineers




Form 336.8 Rer 5.8 STATE DEPARTMENT OF HIGHWA
AND PUBLIC TRANSPORTATION

____Various County

e variem MINUTE ORDER = "—t—+c-2—r

WHEREAS, there exista a need to improve the operation and safety, to reduce

congestion, and to maximize capacity for movement of persona and goods along
urban arteries; and

WHEREAS, the neced for thie improvement exteands to and includes arterial
streets and freeways; and

WHEREAS, the results of research and traffic operations projects have shown that
traffic management, which includes all or part of the items of control, sur-
veillance, communications, motorist aid and enforcement, improves operation and
safety, and increases the capacity for the movement of persons and goods; and

WHEREAS, the present state of development of equipment and management techniques
makes it practical to implement traffic management within urban areas where
warranted; and

WHEREAS, the Texas State Department of Highways & Public Transportation desires
to assist in the development of traffic management systems in order to improve
operation within urban areas by increasing the capacity and improving safety and
comfort in the movement of persons and goods; and

WHEREAS, the Texas State Department of Highways & Public Transportation desires
to cooperate with cities and other agencies in urban areas in improving opera-
tions and safety through traffic management where the City and/or other agency
expresses & desire to cooperate.




STATE DEPARTMENT OF HIGHWA

Form 336-8 Rev. 204 AND PUBLIC TRANSPORTATION

Various County

N e “ MINUTE ORDER —2—

Dusuruct He.

Pages

NOW, THEREFORE, IT IS ORDERED that the following policy be and ia hereby
established for development of traffic management aygtems,

1. The reaponsibilities of the parties in Departmental projects involving
another agency will be set out by contract or agreement.

2. Participation in improvements by the Department may be along an urban
arterial including freeway and gtreets, provided such arterials are on
the numbered highway system or part of the Federal Aid Urban System.

3. Participation by the Department will gBenerally be limited to improve-
ments as follows:

a, Freeway traffic management systema.

b. Accident investigation sites,

c. Motorist aid,

d. Arterial street traffic management aystems.

4. Participation by the City will include adopting and enforcing
ordinances and regulations vecessary for the proper operation of the
improvement,

The State Engineer Director is directed to proceed in the most feasible and eco-
nomical manner in the development of arterial traffic management improvements
and is authorized to enter into Gny necesaary agreements with cities and other

agencies to secure local participation.

This Minute Order cancels and supersedes Commission Minute Order Number 68807,
dated May 7, 1974,

Approved: 53234[23]~

Commissioner Minute Number ————

OV 20 84

Commisiones Date Passed

Commissioncr




MINUTE ORDER DOCKET SHEET

Minute QOrder Number: 82421

Subject: VARIOUS - Traffic Management Systems

Presented to and considered by the State Highway and Public Tranifortation
Commission at its duly scheduled meeting on the 20th day of NOYEMBER

19 84 .,

Members present: L,/’/ROBERT C. LANIER , Chairman
. " ROBERT H. DEDMAN , Member
;-/JOHN R. BUTLER, JR. . Member

Action Taken L/////

Approved Without Change

Rejected

Other

Yote Recorded

For {(By Number)

Against (By Number)

Certified as
true and correct:

cording Secret




APPENDIX B

Typical Project Cost Breakdown
and Comparison
Surveillance Detection/Conduit (SD/C) and Freeway Traffic
Management (FTM)* represent a small percentage of the overall
cost of constructing or reconstructing a freeway. Estimates
based on systems designed to date indicate that less than 3% of
the project cost relates to these surveillance and management
features. Some examples of project cost breakdowns are shown

below (dollar amounts indicate millions):

Estimated Estimated Estimated x z
Hwy/Limits Project Cost, SD/C Cost, SD/C SDh/C SD/C & FTM

Cost (%) ($) & FTM (%) Proj Cost Proj Cost
I 30
Westridge to 37.8 .225 .675 0.6 1.8
Penticost
I 30
Penticost to 32,4 .3 .9 0.9 2.8
University
I 20
Campus Dr to 45.0 .525 1.58 1.2 3.5
us 287

Approx Avg 17 K4

=°='l‘he compenents of SD/C and FTM are described on the Traffic
Management Network Cost Estimate Table, page 20.
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APPENDIX D

The Need For and Benefits Obtained From
Traffic Management Along
Urban Highways and Freeway Corridors in Texas

There is a need today for freeway corridor management in our
principal urban cities. This need will increase during the next
20 years as the Texas population increases by an anticipated 50
percent with as much as an 80 to 100 percent increase in some
cities. A study by the Houston Chamber of Commerce concluded
that traffic congestion cost Houstonians $1.9 billion during
1981. A study by TTI has shown that Dallas, San Antonio, Fort
Worth and El Paso could reach'the same level of congestion along
freeways and principal city streets as Houston within the next
10 years (by 1995). Although Austin was not studied by TTI, it
could well be that Austin will also reach the same level of
congestion as Houston by 1995. Congestion will also continue to

be a problem to a lesser degree in other major cities.

Because of the higher traffic volumes, congestion will be a
problem not only during the peak periods but also during the off
peak periods since business appointments are met, goods are
delivered, and services carried out during the off peak periods

between 8:00 a,m. and 5:00 p.m.

The results of studies have shown that the following benefits
can be obtained from traffic management along freeway corridors

and major highway failities:

A, Freewayv Corridor
1. Increase in total Main 12% to 20Z (Improvements
Lane and Frontage Road of 15%Z to 25% could be
Flow (Vehicles per Hour) achieved if additional

lanes are added to
signalized frontage road

intersections).




Increase in Main Lane Speed

Average of 10 mph

3. Accident Reduction Along Average of 30%
Main Lanes
4. Benefit to Cost Ratio Average of 12 to 1
5. District 2 estimated from

Net Reduction of Delay

its city-wide study of

freeway corridor needs
that 127,000 vehicle hours
per day could be saved
when the total freeway
corridor management system
is in operation in Fort

Worth.

B. Major Highway Facility

1. Increase in Speed Average of 227
of 437

Average of 277

2. Reduction in Stops Average
3. Reduction in Overall
System Delay

4, Benefit to Cost Ratio Average of 11 to 1

Transportation is this nation's lifeline and the urban freeway
corridor and highway system is a vital part of this lifeline.
Increased mobility is needed throughout the day in order to move
people,

services, and goods. Traffic management is needed to

improve mobility along freeway corridors and arterial systems.

Source: SDHPT, D-18T, August, 1984,
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