~

~

r--0:::

Nation aI Cooperative
Transit Research & Development

0

Program

w

0....
0:::
(./)
(./)

FOR THE PERIOD
JANUARY 1 THROUGH JUNE 30, 1988
CONTRACTS DTUM60-81-C-72012
and DTUM60-83-C-7 1226

w
0:::
(9

0
0:::
o._
PRIVILEGED DOCUMENT
This report, not released for publication, is
furnished only for review to members of or
participants in the work of the National
Cooperative Transit Research and Development Program. It is to be regarded as fully
privileged, and dissemination of the information included herein must be approved by the
NCTRP.

HE

192 . 5
. N37

no . 14
1988
TR AN SPORTATION RESEARCH BOARD
NAT IONAL RESEARCH COUNCIL

NATIONAL COOPERATIVE TRANSIT RESEARCH & DEVELOPMENT PROGRAM

TAB EXECUTIVE COMMITTEE SUBCOMMITTEE FOR THE NCTRP

HERBERT H. R ICHARDSON,

Chairman

WILLIAM W. MILLAR

MILTON PIKARSKY

ALFRED A. DELLIBOVI

THOMAS B. D EEN

LOUIS

J. GAMBACCINI
CHAIRMEN OF PROJECT PANELS

Field of Administration

Field of Design

Field of Operations
• J. W. V IG RASS

• F. M. COLE

• D. A. LEE

Field of Materials and Construction

Field Of Planning
• MANUEL PADRON

• E. K. FARRELLy

• J. C. ECHOLS
• M. D. MEYER
• D.

L. WENTWORTH
PROGRAM STAFF

J. REILLY, Director, Cooperative Research Programs
M. MACGREGOR, Program Officer
DANIEL W. DEARASAUGH, JR., Senior Program Officer
IAN M. FRIEDLAND, Senior Program Officer
CRAWFORD F. J ENCKS, Senior Program Officer
FRANK N. LISLE, Senior Program Officer
DAN A. ROSEN, Senior Program Officer
HELEN MACK, Editor
ROBERT
LOUIS

Field of Special Projects
• VERDI ADAM

1 l 151

National Cooperative Transit Research
& Development Program
T RANSPORTATION RESEARCH BOARD

HE
192 . S
. N37

NATIONAL RESEARC H C O UNC IL

no . 14
1988

PROGRESS REPORT

14

FOR THE PERIOD JANUARY 1 THROUG H JUNE 3 0, 1988

TO THE U.S. DEPARTMENT OF TRANSPORTATION /URBAN MASS TRANSPORTATION ADMIN ISTRATION
(DOT CONTRACTS DTUM60-8 1-C-72012 and DTUM60-83-C-71226)

CONTENTS
Foreword
1
2

Introduction
Management Practices in the NCTRP

5

Summary of Administrative Progress

6

T ABLE I- SUMMARY OF STATUS THROUGH J UNE
'80 T HRO UG H FY '85 PROJ ECT S

8, 9

TABLE 11-

TABLE III-NCTR P RESEARC H RESULTS DIGESTS

13

PROGR ESS HY PROJECT

19

22

Area
Area
Area
Area
A rea
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area
Area

Thirty:
Thirty-One:
Thirty-Two:
Thirty-Three:
Thirty-Four:
T hirty-Five:
Thirty-Si x:
Thirty-Seven:
Thirty-E ight:
Thirty-Nine:
Forty:
Forty-One:
Forty-Two:
Forty-Three:
Forty-Four:
Forty-Five:
Forty-Six:
Forty-Seven:
F orty-Eight:

Area Fort y-Nine:
Area Fifty:
Area Fifty-One:
Area
Area
Area
Area

24
26

FOR FY

PU BLISHED RE PORTS OF THE NATIONAL COOPERATIVE
T RA NSIT RESEARCH & D EVELOPMENT PROG RAM

10

15
17

30, 1988

Fifty-Two:
Fifty-Three:
Fifty-Four:
F ifty-Five:

Area Fifty-Six:
Area F ifty-Seven:
Area Sixty:

Economics
Finance
Policy Development
Personnel Management
Labor Relations
Proc urement
Alternative Analysis
F orecasting
System Planning
Route Planning
Impact Analysis
Vehicles
Vehicle Auxiliary Systems
Track and Ancillary Systems
Stations
Bridges and Tunnels
General D esign
G eneral Materials
Specifications, Procedures, and
Practices
Vehicles
Vehicle Auxiliary Systems
Maintenance of Way and
Structures
Scheduling
Control Systems
Energy Efficiency
Performance Effectiveness and
Efficiency
Fare Collection
Supplementa l Services
Special Projects

HOW TO ORDER PUBLICATIONS AND OTHER M ATERIALS

FOREWORD

This document responds to Article II, Deliverable Items and Delivery Schedule, of
DOT Contracts DTUM60-81-C-72012 and DTUM60-83-C-71226 between the U.S.
Department of Transportation/Urban Mass Transportation Administration and the
National Academy of Sciences, National Research Council, designated the Primary
Technical Contractor(PTC), for technical and administrative services relative to the
Urban Mass Transportation Administration's National Cooperative Transit Research
& Development Program(NCTRP). Distribution of this document is made only to
the sponsors and others participating officially in the conduct of the NCTRP.
Annual NCTRP ac tivity consists of five (5) distinct phases: ( 1) Problem Identification, (2) Program Formulation, (3) Project Formulation, (4) Project Execution,
and (5) Project Reporting. The PTC's obligation is relative to Phases 2 through 5,
and responsibilities for administration of technical matters under these phases have
been assigned to the Transportation Research Board, a major unit of the National
Research Council. The TRB consists of four(4) divisions with Division D, Cooperative
Research Programs, being the one to which NCTRP administration is assigned.
Research programs are referred annually by UMTA to the PTC for administration, and semi-annual progress reporting includes: (1) general coverage of the historical
development of the NCTRP and the means by which the Program is carried forward,
(2) elaboration on the management practices exercised by the TRB in behalf of the
PTC and UMTA, (3) summarization of management activities and deliverables in the
six months reported, and (4) provision of detailed reports on each project under
contract during the report period as to the: (a) general research need, (b) specific
research objectives, (c) progress in achieving project objectives, (d) availability of any
reports emanating from the study, and (e) prognosis for ultimate success. Each project
report includes identification of the TRB staff engineer having surveillance responsibility and with whom contact may be made for additional insight concerning any
details of the contractor's work. Opinions and/ or conclusions conveyed by the project
reports are those of the research agencies and do not necessarily reflect the position
of the Transportation Research Board, the National Research Council, or the Urban
Mass Transportation Administration, U.S. Department of Transportation, and no
official endorsement should be inferred.
A detailed overview of all aspects of NCTRP operation may be obtained from
the following:
• NCTRP Annual Summary of Progress
• NCTRP Information and Instructions for Preparing Proposals

These are available from the Transportation Research Board on request through:
Cooperative Research Programs
Transportation Research Board
2101 Constitution Avenue, N .W.
Washington, D.C. 2041 8
(202) 334-3224

NATIONAL COOPERATIVE TRANSIT RESEARCH & DEVELOPMENT PROGRAM

INTRODUCTION

Administrators, engineers, and many others in the
transit industry are faced with a multitude of complex
problems that range between local, regional, and national
in their prevalence. How they might be solved is open to
a variety of approaches; however, it is an established fact
that a highly effective approach to problems of widespread
commonality is one in which operating agencies join cooperatively to support, both in financial and other participatory respects, systematic research that is well
designed, practically oriented, and carried out by highly
competent researchers. As problems grow rapidly in number and escalate in complexity, the value of an orderly,
high-quality cooperative endeavor likewise escalates.
Recognizing this in light of the many needs of the
transit industry at large, the Urban Mass Transportation
Administration, U.S. Department of Transportation, got
under way in 1980 the National Cooperative Transit Research and Development Program (NCTRP). This is an
objective national program that provides a mechanism by
which UMTA's principal client groups across the nation
can join cooperatively in an attempt to solve near-term
public transportation problems through applied research,
development, test, and evaluation. Particularly noteworthy is the fact that the client groups now have a channel
through which they can directly influence a portion of
UMTA's annual activities in transit technology development and deployment. Although present funding of the
NCTRP is entirely from UMTA's Section 6 funds, the
planning leading to inception of the Program envisioned
that UMTA's client groups would join ultimately in providing additional support, thereby enabling the Program
to address a larger number of problems each year.
The NCTRP operates by means of agreements between
UMTA as the sponsor and (1) the National Academy of
Sciences (NAS), a private, nonprofit institution, as the
Primary Technical Contractor (PTC) responsible for administrative and technical services, and (2) the American
Public Transit Association responsible for operation of a
Technical Steering Group (TSG) comprised of representatives of transit operators, local government officials,
State DOT officials, and officials from UMT A's Office of
Technical Assistance.
NCTRP activity consists of five (5) distinct phases: (1)
Problem Identification, (2) Program Formulation, (3)

Project Formulation, (4) Project Execution, and (5) Project Reporting. The PTC's role is relative to Phases 2
through 5.
Research programs for the NCTRP are developed by
the Technical Steering Group, which identifies key problems, ranks them in order of priority, and establishes
programs of projects for UMTA approval. Once approved, they are referred to the PTC for administration
through the Transportation Research Board (TRB).
The Board, established in 1920, is a unit of the National
Research Council, which serves as the principal operating
agency of both the National Academy of Sciences and
the National Academy of Engineering, and is un iquely
suited for the administrative role because: it has a record
of successful management of the National Cooperative
Highway Research Program (NCHRP) since 1962, the
program after which the NCTRP has been modeled; it
maintains an extensive committee structure from which
authorities on any transportation subject may be drawn;
it possesses the avenues of communications and cooperation with federal, state, and local government agencies,
universities, and industry; it is recognized for its objectivity and understanding of modem research practices;
its relationship to the National Research Council is an
insurance of objectivity, and it maintains a full-time staff
of research specialists in transportation matters to take
the findings of research directly to those who are in a
position to use them.
Research projects addressing the problems referred
from UMTA are defined by panels of experts established
by the TRB to provide technical guidance and counsel
in the problem areas. The projects are advertised widely
for proposals, and qualified agencies are selected on the
basis of research plans offering the greatest probabilities
of success. The research is carried out by these agencies
under contract to the PTC, and administration and surveillance of the contract work are the responsibilities of
the PTC and the Board.
The needs for transit research are many, and the National Cooperative Transit Research and Development
Program is a mechanism for deriving timely solutions for
transportation problems of mutual concern to many responsible groups. In doing so, the Program operates complementary to, rather than as a substitute for or duplicate
of, other transit research programs.
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MANAGEMENT PRACTICES IN THE NCTRP

Although each year's funding base is targeted at about
$1 million, which represents about one-fourth the amount
contemplated in the planning processes leading to establishment of the NCTRP, the actual amounts being made
available are falling short of the target. Consequently, an
urgent need exists for supplementary support from
UMTA's client groups joined in a cooperative venture.
In any event, proper management of resources is the sole
basis for establishment of the Board's entire philosophy,
organization, and functions regarding work under Division D. Toward this end, network control is employed in
the classic sense of network utilization for project management. Primary focus is on those milestones where the
best opportunities lie for positively weighting the odds of
success. These opportunities are afforded through the use
of common-sense strategies to control various circumstances surrounding each milestone. Processes result that
will, through the natural evolution of interdependent
events, increase the probability of research results being
implemented and improving transportation practices.
Such an approach is complex and must be monitored
constantly. Nonetheless, its practical application cannot
be neglected if, in the context of total administrative responsibility, one wants to take advantage of all possible
opportunities to ensure the best return on the sponsor's
investment.

The commentary that follows is to provide insight into
the Academy's functions directed to TRB's management
of UMTA's resource allocation for NCTRP research under Contracts DTUM60-81-C-72012 and DTUM 60-83C-71226. Highlighted are those activities in which all
possible opportunity is taken to weight the odds in favor
of obtaining implementable solutions to near-term public
transportation problems. A more detailed overview of all
aspects of Program operation may be obtained from the
following:
• NCTRP Annual Summary of Progress
• NCTRP Information and Instructions for Preparing
Proposals
Organizationally, the TRB consists of four divisions,
each headed by an assistant director reporting to an executive director, who in turn reports to an executive committee. Division D, renamed in 1979 as Cooperative
Research Programs, was established in 1962 as a specialpurpose activity to administer contracts for research under the NCHRP, and it now encompasses the NCTRP.
Division D's activities are thus distinctly different from
the Board's traditional role of information gathering and
dissemination on behalf of a variety of sponsors. Among
the differences in operation is the fact that the funds
supporting Division D are obtained through channels outAs a first element ·of strategy, the NCTRP establishes
side those pertaining to the Board's other divisions; they
the research agency and personnel qualifications that are
are budgeted separately; they are accounted for sepamandatory if the projects are to have any chance of sucrately; and they are audited independently of those for
cess. These are spelled out to potential proposers and are
the Board's other activities. Furthermore, the funds can
adhered to in selecting research agencies. By means of
be spent only on the research designated by the sponsors
the project statements and various other widely distribof the programs administered under Division D.
uted publications, the NCTRP clearly states the agency
It should also be recognized that the overall policies
attributes deemed essential and thereby hopefully preand procedures, including the formulation of annual recludes proposals from any but qualified researchers having
search programs, are entirely the responsibilities and prepractical experience in the problem area. Emphasis is
rogatives of the sponsors. Neither the regular committees
placed on the importance of a record of successful past
nor the Board's staff have a role in the submission or
performance in endeavors similar to those to be underselection of research problems.
taken. The specifications for proposals are demanding in
UMTA's goal for the NCTRP is a program within
the sense of requiring the agencies to lay their knowledge,
which its resources will be managed well and appropriexperience and accomplishments on the line, and proately directed in the search for solutions to near-term
posals simply are not accepted if, among other factors,
public transportation problems. Applied, or mission-orithey do not contain specific statements as to how the
ented, research is a means to the end as regards the
contemplated results can be used to improve practice.
technological approach.
The next element of strategy comes into play when a
The findings from basic research completed elsewhere
research problem and its objectives are first defined in the
are brought into play to bring about new technologies.
form of an NCTRP Project Statement by which research
The expectation from the sponsor is that the resource
proposals will be solicited. A continuing responsibility of
allocation will result in the development of technology
the Board is to see that the projects are sensibly structured
that, when implemented, will make life a little easieraround the practical facts of operational life and that they
not merely the development of scientific knowledge that
represent current circumstances. Therefore, this task is
has no direct practical application. Meeting this expeccarried out by persons not only very knowledgeable in
tation is somewhat comparable to new-product research
in industry, and, in addition to being extremely costly, · the problem area but who also have a complete understanding of the needs of the practitioners with whom the
the probability of failure is high. F urthermore, although
problem originated and the best format by which the
projects may begin as applied research, the synergistic
practitioner can utilize the results. Improved odds therenature of research often catapults them back into the
fore become immediately inherent.
realm of basic studies, because true solutions are not
achieved without understanding the underlying causes for
Toward the goal of sensible projects, the Board has
the problem so that they may be accounted for in the
established seven broad research fields under which project panels are organized to deal with research in specific
future.
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problem areas falling within the broad fields (refer to
Figure 1). For example, in the broad subject field of
Operations each project falling within the more specific
s ubject areas of Energy Efficiency-Area 54-is assigned
a project panel comprised of outstanding individuals who
are very knowledgeable in the specifics of the particular
project and who are looked to for guidance and counsel
throughout the research and reporting phases. Those projects that do not conveniently fit under one of the first six
general fields are assigned to the seventh one, Special
Projects.
Each project is assigned a panel consisting of outstanding individuals very knowledgeable in the project area
and who are looked to for technical guidance and counsel
throughout the research and reporting phases. A search
is made far and wide for these individuals, and the Board
usually receives about four to five times as many nominees
as can be used in the available panel positions. Panels are
appointed by the National Research Council for the life
of their projects and, with the coming and going of projects, usually involve some 200 people at any one time.
All members serve without compensation, and their total
yearly contribution to the Program runs to thousands of
man-days. The panel members are drawn from all walks
of professional life, and heavy dependence is placed on
the sponsor for providing members. Their perspective, in
defining the research needed for operational problems, is
most important if projects that are both practical and
"doable" within the limits of available funds are to be
structured.
When the project panels meet for the first time to
prepare project statements, it is stressed to them that a
first-class statement is the first of the two most important
factors bearing on the ultimate success of any project.
Accordingly, extreme care is exercised in the development
of clear, concise project statements that are distributed
to the research community at large. These statements
contain objectives designed to result in the most extensive
work possible for the available funding. They spell o ut
what is expected of a contractor in terms of findings from

innovative research that can be applied practically; they
do not spell out how to go about the research. Statements
of explicit objectives, matched to funding, places proposers in the position of knowing exactly what is expected
of them, because the available funding is made known
along with the objectives. Not only does this result in
more realistic proposals, but it most assuredly eases each
project panel's task of comparative evaluation. Of the
members of the NCTRP's project panels to date, about
34 percent come from transit operating agencies. Because
of their intimate involvement in the development of the
various research projects, their knowledge of what is to
be expected, and the "spreading of the word" among their
associates, there is yet another step toward improving the
odds that results will be put to use.
The second of the two most important factors,· and the
next element of strategy, concerns the process of evaluating proposals to select research agencies. The odds can
be advanced materially if extreme care is exercised
throughout this activity. Indeed, this activity constitutes
the milestone on which the success of the project can
become totall y dependent, irrespective of the strengths
built in at the preceding milestones. Prior to contracting,
there must be satisfaction not only that the proposed
research plan is the best possible in addressing the specifics
of the objectives, but also that it culminates with the best
promise for providing transit agencies wi th a product that
is both usable and readily implementable; otherwise, the
proposal process- and possibly that of project definition-should be repeated. The importance of this activity
is made abundantly clear to the project panels when they
meet to select agencies and suggest minor modifications
of the research plans as a means for keeping them squarely
on target. A comprehensively detailed research plan not
only aids the selection process but also serves as the
yardstick by which the staff exercises day-to-day surveillance of research progress.
Two top proposals are chosen for each project. The
deliberations of the project panel include a review of all
known aspects of agency performance on other research
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projects under NCTRP or elsewhere and a determination
that the first-choice research plan offers the best promise
for providing a product that is both usable and readi ly
implementable. A key factor is the merit of the research
approach and the experiment design. There is nothing
anywhere in the Program's specifications that says the
project statements must be adhered to strictly in every
detail and that any deviation in research thrust o r from
the proposed project period warrants outright rejection.
The key element is that the agencies must present a strong,
convincing case for whatever approaches they take. These
always receive just consideration because the sole interest
of the project panels is to determine the plan with the
best probability of success.
Prior to contracting, any suggested modifications are
taken by the Program staff to the agencies, and a clear
meeting of the minds is established regarding what is
specifically expected from the research and the personnel
carrying it out. By means of the "Procedural Manual for
Agencies Conducting Research in the National Cooperative Transit R esearch and Development Program," further emphasis is placed on the requirement for practically
oriented research and the proper means for reporting it.
Experience has demonstrated that, once the research is
under way, the practical fact of life is that the destiny of
the research is pretty well committed, no matter how
extensive the staff surveillance or how many administrative processes are available to accommodate changes.
Rarely are changes accompanied by gains when having
to stay within the ori ginal funding; rather, the effects are
usually negative.
A first requirement of the research agency immediately
after subcontracting is the development of a working plan
that is intended to be a comprehensively detailed amplification of the approved research plan, inclusive of a specific schedule of events for the major tasks. T his document
is used by the staff in the day-to-day surveillance of the
project's progress. Should review of this document by the
staff and project panel bring to light necessary changes
that were not previously apparent, these can be accommodated without hindering prosecution of the work.
Through this activity, an add itional oppo rtunity is afforded for improvement of the odds of success.
As a means of mutual assistance while work is under
way, two types of progress reports are required from the
agencies. On a monthly basis, one-page progress schedules
are submitted that graphically depict several aspects of
progress. On a calendar quarter basis, narratives are required that fully describe accomplishments to date and
outline future activities based on the accomplishments.
Based on these reports and information gained through
surveillance visits, Program staff prepares its own progress
reports that are sent to UMTA and the Technical Steering
Group as a measure of providing a current awareness of
on-going work. By these controls the Program is, to some
degree, able to appraise the agency's level of performance,
while at the same time the agency is provided with tools
to assist its own management responsibility in both administrative and technical respects. All too often in the
administration of research programs problems arise because there is insufficient communication between the

agency's management staff and the technical staff performing the research.
Project surveillance constitutes a major element of
strategy in achieving the administrative goal. The gains
here reflect the effort that the NCTRP staff exerts (a) to
keep the research in line with the approved research plan;
(b) to keep the researchers continually aware of the needs
of the practicing engineer; and (c) to see that all project
developments, through final reporting, center around
these practical needs. Projects engineers with wide-ranging experience are assigned to the NCTRP by the Board
and are responsible for administrative and technical surveillance of the contracts. Their activities include visiting
each research agency at least once every six months to
discuss the status of the work with the principal investigator(s) and to determine if the research is being pursued
in line with the approved research plan. Any need for
change in the plan is referred to the project's panel for
review and approval. Finally, the staff engineer and the
project panel evaluate the final report on the completed
research to determine the degree of technical compliance
with the subcontract and to ensure adherence to the Program's specifications for report writing.
Research agencies are required to report their results
in language that is understandable and succinctly summarizes the results so that the transit administrator and
others may easily determine their usefulness to their operations. The objectives are accomplished through a
" Summary of Findings" and a chapter on " Interpretation,
Appraisal, and Application of Results." The detailed research techniques and analyses in which a researcher
would be interested are presented as report appendices.
Available to the researchers in report preparation are
guidelines that have been developed with the objective of
providing a report of maximum utility to the transit industry. Each report, as finally published in the regular
NCTRP series (Reports or Syntheses of Transit Practice)
also contains a staff-prepared foreword that directs the
attention of the busy reader to the persons who would
be most interested in the results and, also, to how the
results fit into present knowledge and practice.
All reports are reviewed by the project's panel to determine if the report indicates reasonable accomplishment
of the technical aspects of the research plan; if the conclusions are adequately supported; if the clarity of presentation is satisfacto ry; and if the report is free from
statements on sensitive matters. If the report qualifies for
publication at this point, it is further reviewed by the
Committee on NRC Oversight (CNO) when a question
of sensitivity is involved. O utside reviewers, i.e., reviewers
having no responsibility in the conduct of the research,
may be asked to review a report at any stage either for
the benefit of their technical expertise or for opinions
relating to broader issues underlying the report including
public sensitivity.
Prior to publication, extraordinary measures are taken
to ensure that useful research results are made immediately available to the appropriate personnel. One means
consists of forwarding copies of the research agency drafts
of final reports. According to the urgency of the particular
circumstances, these drafts may be either uncorrected or
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corrected on the basis of an acceptance review. Several
copies of unedited drafts of the agency reports are retained
until formal publication and are available, on a loan basis,
to others having an interest in the reserach. Once published in their entirety, the drafts are destroyed.
After publication, each report is distributed widely
through the TRB's selective distribution system. Copies
go automatically to about 100 libraries, TRB transit representatives, educational institution liaison representatives, appropriate project panels and committees of the
Board, and individual members who have selected publications in the particular subject area of the report. As
a further means of disseminating the research reports,
announcements of their availability are made to the trade
press. Also, the Technical Activities Staff comprising the
Board's Division A follow the progress of the work
throughout its conduct and consequently are able to discuss application of the research results with potential
users during visits to operating agencies.
Unfortunately research is too often a compilation of
findings that, because of language and form, simply cannot be used until the sponsor devotes considerable supplementary effort to translating the findings into the
language and working tools of the users. This kind of
time cannot be afforded in the sponsor's scheme of dayto-day operation. In an applied research program such
as the NCTRP, the sponsor rightfully expects a product
that has immediate applicability to practice. This is not
asking too much, because improvements are going to
occur mostly in the form of incremental refinements of
existing practices, rather than as dramatic innovations or
breakthroughs that one might expect from extensive basic
research. Therefore, where necessary as an integral part
of administration, staff assumes the role of interpreter and
interjects itself as a third party between the sponsor and
the researcher by means of a very brief publication titled
NCTRP R esearch R esults Digest. The Digests are issued
as a series of flyers to provide in understandable language
an early awareness of project results so as to encourage
early implementation. They are brief in summarizing specific findings-they do not deal with methodology- and
require the reader to expend very little time in determining
the usefulness of the findings. Reference is made in each
to the fact that uncorrected draft copies of the agency's
report are available on a loan basis for those desiring
more extensive information. Where circumstances warrant, staff does not wait for requests for reports but distributes copies of the agencies' draft final reports to
appropriate personnel.
With the culmination of the formal reporting activity,
plus any of the special measures just described, the
NCTRP reaches the final milestone of its administrative
network. What happens beyond that point-how successful the projects really turn out to be- is entirely up
to UMTA and the operating agencies. Projects that have
accomplished their objectives in providing useful products
might just as well have been failures if, at least, consideration is not given to how the results might be used to
improve operations. It simply does not make good sense
to invest millions in research on critical problems and
then not give adequate attention to a determinination of

the implementation value of the products. Such determination can range from mere thought to total, immediate
incorporation as standard practice. Certainly, any action
must be temperate to avoid the pitfalls that are present
in pushing too hard too fast. To aid decisions as to the
course to be pursued, future NCTRP publications will
report on all known uses of results, be they limited or
extensive. Given the fact that the NCTRP addresses critical, national problems, documented payoff to any one
agency should attract study by others. So should documented failures, for they also contain lessons by which
all can profit. Research is a venture into risk and uncertainty, the risk being particularly high in applied or mission-oriented research such as the NCTRP undertakes.
The wisdom of accepting risk is impossible to determine
without studious inquiry into the benefits derived.
In summary, the NCTRP is an applied, contract research program that has been structured along specific
lines to enable it to respond to specific needs of the nation's
transit industry. The needs are expressed through problem
statements referred from UMTA, and each problem is
accompanied by the funds to see it through. From the
preparation of project statements through final reporting
on the projects results, the goal of the NCTRP is administration that, in the final analysis, will prove to be fully
effective in obtaining the best return on the investment
supporting the Program.

SUMMARY OF ADMINISTRATIVE PROGRESS

With respect to the TRB role in overall NCTRP operation, the Board (I) administers the annual program
under which the Academy has contracted with various
classes of agencies for research services, (2) administers
the annual program next in line and referred by UMTA
for contracting, and (3) provides technical support services for the Technical Steering Group (TSG) and/ directed to the development of research programs under all
years. The following summary addresses the research programs for fiscal years 1980 through 1986, and it pertains
to specific activities occurring between January I and June
30, 1987.
FY 1980 Program

This program was initiated in November 1980 and was
funded at $1,040,000 to support eight projects, two of
which were designated for syntheses by TRB. All research
has been completed. Two syntheses, two NCTRP R esearch Results Digests, and five regular series reports have
been published and delivered to UMTA. A brief summary
of the status of these projects is:
31-1
33-1
36-1
47-1

Completed- Published as NCTRP Report 2
Completed- Unpublished (see report availability in Progress by Project Section.
Completed-Published as NCTRP Report 4.
Completed-Published as NCTRP Report 14.
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TABLE I
SUMMARY OF STATUS THROUGH JUNE 30, 1988, FOR FY '80 THROUGH FY '85 PROJECTS

PROJ ECT
NO.

TIT LE

RESEARC H
AGENCY

SUBCONTRACT
AMOUNT OR
SUBCONTRACT
COST($)

AREA 30: ADMINISTRATION-ECONOMICS
30- 1

Small Transit Buses: A Manual for Improved Purchasi ng, Use, and M aintenance

Arthur D. Little

$297,461

AREA 31: ADMINISTRATION-FINANCE
31- 1
31-2

The Impacts of Federal Grant Requirements on Transit Agencies
Transit Capital Investment to Reduce Operating Deficits: Alternative Bus
Replacement Strategies

33-1
33-2
33-2(2)
33-3

Transit Bus Operator Selection and Training for Dealing with Stress
Assessment of Job Enrichment Programs for the Transit Industry
Quality-of-Work-Life Programs for the Transit Industry-Regional Seminars
Public Transit Bus Maintenance Manpower Planning

Booz-Allen
F leet Maintenance

49,522 *
150,000 *

GAMS Inc.
Public Admin. Service
Public Admin. Service
Fleet Maintenance

150,000 *
97,821 *
52,454 *
100,000 *

AREA 33: ADMINISTRATION-PERSONNEL MANAGEMENT

AREA 35: PROCUREMENT
35- 1

Impacts of Standard ized vs Nonstandardized Bus Fleets

36- 1
36- 1(2)

AREA 36: PLANNING-ALTERNATIVE ANALYSIS
Improving Decision-Making for Major Urban Transit Investments
Assessment of C urrent Planning Practice for Major Transit In vestments

System Des. Concepts
SY D EC, Inc.

38- 1
38- 1(2)

AREA 38: PLANNING-SYSTEM PLANNING
National Transit Computer Software D irectory
National Transit Computer Software Directory, Phase II

COMSIS Corp.
COMSIS Corp.

100,000

200,000 *
30,000

98,457 •
50,000

AREA 39: PLANNING-ROUTE PLANNING
39-l
39-1(2)

A Modular Approach to On-Board, Automatic Data Collection Systems
A Modular Approach to On-Board, Automatic Data Collection Systems -Seminar

40-1
40-2
40-2A
40-3

Simplified Guidelines for Evaluating T ransit Options in Small Urban Areas
Estimating Incremental Costs of Bus-Route-Service Changes
Estimating Incremental Ridership Impacts from Bus-Route-Service Changes
Strategies to Implemen t Benefit-Sharing for Fixed Transit Facilities

The MITRE Corp.
The MITRE Corp.

148,787
26, 14 1

Barton-Aschman
SYDEC, Inc.

149,960 *
154,469 *
150,000
99,957 *

AREA 40: PLANNING-IMPACT ANALYSIS

SG Associates

AREA 43: DESIGN-TRACK AND ANCILLARY SYSTEMS
43- 1

Detection of Low-Level Fault Currents on Rail T ransit Systems

46-1

Single Cable Communications Technology for Rail-Transit Systems

Poly Inst of NY

150,000

47- 1

AREA 47: MATERIALS AND CONSTRUCTION-GENERAL MATERIALS
Improved Service Life of Urban Transit Coach Brakes

Battelle Mem Inst

300,000

ITT Research Inst.

200,000

Booz-Allen
Carnegie-Mellon

39,976 *
150,000 *

Chas. T. Main, Inc.

99,913 *

AREA 46: DESIGN-GENERAL DESIGN

AREA 48: MATERIALS AND CONSTRUCTION-SPECIFICATIONS,
PROCEDURES, AND PRACTICES
48- 1

E lectrolytic Corrosion in DC Powered Transit Systems

54- 1
54-2

Improve Transit Bus Energy Efficiency and Productivity
Energy Management of Electric Rail Transit Systems

AREA 54: OPERATIONS-ENERGY EFFICIENCY

• Final Subcontract cost.
• Continuing activity through FY '84. Annual amount varies; total to date shown.
' Allocated-Balances are carried forward to suppon future synthesis studies.
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STARTING
DATE

EXPECTED
COM P LETION
DATE

PROJECT STAT US

(for details, see latest Summary of Progesss)

PROJECT
NO.

Completed-Manual published as NCTRP Report 11 ; research report available on a loan basis

30- 1

12/ 15/82
12/ 31/86

Completed- Published as NCTRP Report 2
Completed- Published as NCTRP Report IS

31-1
31-2

4/ 14/84
2/29/84
9/1/86
10/3 1/84

Completed- Report summarized in RRD 3; see Prog. by Proj. section for report availability
Completed- Published as NCTRP Reports S and 6
Completed- Report available from U.S. DOT (Ref. DOT-1-87-03)
Completed-Published as NCTRP Report 10

33- 1
33-2
33-2(2)
33-3

In developmental stage

35-1

11/8/82

8/7/84

11/ 30/8 1
10/ 1/ 85

10/15/8 1
11/1/82
12/ 1/ 84
11/1/83

IS months

11 /2/81
2/2/ 86

11 / 1/83
6/ 30/87

Completed- Published as NCTRP Report 4
Completed- Report available on a loan basis; publication decision pendi ng

36-1
36-1 (2)

1/3/83
4/ 1/85

1/31/85
1/ 15/87

Completed-Report summarized in RRD 4; see Prag. by Proj. section for report availability
Completed- Research report available on a loan basis

38-1
38-1 (2)

11/ 1/82
8/12/85

8/3 1/84
7/ 11/86

Completed- Published as NCTRP Report 9
Completed- Summary published as RRD S

39-1
39-1(2)

Completed- Published as NCTRP Report 8
Completed- Published as NCTRP Report 16
In developmental stage
Completed- Published as NCTRP Report 12

40-1
40-2
40-2A
40-3

Completed- Published as NCTRP Report 7

43- 1

Completed- Agency rpt. avail. for loan or purchase

46-1

Completed- Published as NCTRP Report 14

47-1

Completed- Agency rpt. avail. for loan or purchase; to be published as NCTRP Research Results
Digest

48-1

Completed- Published as NCTRP Report 1
Completed-Published as NCTRP Report 3

54-1
54-2

10/25/82
10/ 23/84
11/ 15/ 83
6/ 30/ 87
18 months
2/ 1/85
11/ 1/83

1/3/83

11/30/84

5/ 1/84

9/30/85

12/ 1/ 81

11 / 30/84

9/1/85

3/31/87

10/ 1/81
10/ 1/81

6/30/82
12/ 31/83
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TABL E I (Co111i11ued)
SUMMARY OF STATUS THROUG H JUNE 30, 1988, FOR FY '80 THROUGH FY '85 PROJ ECTS

PROJECT
NO.

TITLE

AREA 55: OPERATIONS-PERFORMANCE, EFFECTIVENESS, AND EFFICIENCY
Conversion to One-Person O peration of Heavy-Rail Rapid-Transit Trains

55-1

RESEARCII
AGENCY

SUBCONTRACT
AMOUNT OR
SUBCONTRACT
COST($)

Battelle Mem Inst

150,000

TRB
ATE Mgmt
PAWA
Southwest Res Inst
XYZYX Info Corp.
L. C. Mc Dorman
W . W . Rankin
Mitre
J. J. Fruin
Mitre
L. C. Mc Dorman
Ric hard L. Oram
Darold T. Barnum

660,000 '
75,()()() b
75,()()() b
30,000 •
30,()()() b
40,000 b
45,000 b
45,()()() b
45,()()() b
75,()()() b
50,000
50,000
50,000

AREA 60: SPECIAL PROJECTS
60- 1

Synthesis of Information Related to Transit Problems
TS- I: Cleaning Equipment and Procedures for Transit Buses
TS-2: Priority Treatment for Buses on Urban Streets
TS-3: Effects of Fuel Additives a nd Alterna tive Fuel Grades for Transit Buses
TS-4: Guidelines fo r Allocation of T ime for Transit Coach Maintenance Functions
TS-5: Extraboard Management Procedures and Tools
TS-6: Traffic Control and Regulation at Transit Stops
TS-7: Bus Communications Systems
TS-8: Passenger In formation Systems for Transit Transfer Facilities
TS-9: Transit Fare Collection: Problems a nd Alternatives to Paper Cu rrency
TS- JO: Use of Part-Time Operators
TS- I I : Transit Marketing: Success and Fai lures
TS- I 2: Use of Incentives to Attain Specified Performance Standards in Collective
Bargaining for Mass Transit
TS- I 3: Bus Inspection Guidelines
TS- 14: Supervision Strategies for Improved Reliability of Major Bus Routes
TS- I 5: Collection of Ridership Data on Older Rapid Transit Systems
TS- 16: Local Versus Regionally Operated Bus Service: Costs, Problems, and Benefits

C. I. Giuliani

50,000
75,000
75,000
75,000

TABLE II
PUBLISHED REPORTS OF THE NATIONAL COOPERATIVE TRANSIT RESEARCH & DEVELOPMENT PROG RAM
Report

No.
1

2
3
4

5
6
7
8
9

10
11

12
13
14
15

16
17

Title, Project, Pages, Price
Transit Bus Energy Efficiency and Productivity-Bus Equipment Selection Handbook (Project 54-1),
55p.,
$7.20.
Impacts of Federal Grant Requi rements on Transit Agencies (Project 31-1),
73 p.,
S7.60
Red uction of Peak-Power Demand for Electric Rail Transit Systems (Project 54-2),
142 p.,
$10.40
Improving Decision-Ma ki ng for Major Urban Transit Investments (Project 36-1 ),
47 p.,
$7.20
Assessment of Quality of Work-Life Programs for the Transi t Industry- Research Report (Project 33-2),
99 p.,
$8.80
Assessment of Quality-of-Work-Life Programs for the Transit Industry- Model Programs (Project 33-2),
37 p.,
$6.80
216 p.,
$14.00
D etection of Low-Current Short Circuits (P roject 43- 1),
Simplified Guidelines for Evaluating Transit Service in Small U rban Areas (Project 40-1),
119 p.,
$10.40
Modular A pproach to On-Board Automatic Data Collection Systems (Project 39-1),
123 p.,
$10.40
Public Transit Bus Maintenance Manpower P lanning (Project 33-3),
56 p.,
$8.00
Small T ransit Vehicles: How to Buy, Operate, and Maintain Them (Project 30-1),
49 p.,
$7.60
Strategies to Implement Benefit Sharing for Fixed Transit Facilities (Project 40-3),
2 14 p.,
$ 14.00
Conversion to One-Person Operation of Ra pid Transit Trains (Proj. 55- 1),
49 p.,
$8.40
Improved Service Life of Urban Transit Coach Brakes (Proj. 47-1),
56 p.,
$8.40
Transit Capital Investment to Reduce Operating Deficits-Alternative Bus Replacement Strategies (Proj. 31 -2),
69 p.,
$ 10.40
Estimating Incremental Costs of Bus Route Service Cha nges (Proj. 40-2),
65 p.,
$10.40
Assessment of Current Pla nning Practice for Major Urban Transit Investments (Proj. 36- 1(2)),
(In Preparation)
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EX PECTED
COMPLETION
D ATE

PROJ ECT STATUS

3/5/84

12/3 1/85

Completed - Published as

11/7/80
2/ 16/8 1
3/16/8 1
10/1/82
12/ 9/82
11/31/83
12/27/83
11/21/83
11/21/8 3
12/2/83
11/15/84
11/ 15/84
12/ 1/84

12/31/8 1
12/3 1/8 1
9/30/83
11/30/83
10/31/84
9/30/85
3/31/85
12/31/84
12/31/84
3/3 1/86
5/3 1/86
6/30/86

Research in progress
Completed- Published
Completed-Published
Completed-Published
Completed- Published
Completed- Published
Completed-Published
Completed-Published
Completed- Published
Completed- Published
Completed-Published
Completed- Published
Completed-Published

11/15/84

3/3 1/86

STARTING
DATE

PROJ ECT
NO.

(for details, see latest Summary of Progesss)

CTRP Report 13

55-1

I
2
3
4
5
11
8
7
6
9
12
13

(TS-I)
(TS-2)
(TS-3)
(TS-4)
(TS-5)
(TS-6)
(TS-7)
(TS-8)
(TS-9)
(TS- I0)
(TS- I I)
(TS-12)

60-1
60-1
60-1
60-1
60-1
60-1
60- 1
60-1
60-1
60-1
60-1
60-1
60-1

Completed- Published as NCTRP Synthesis 10
In developmental stage
In developmental stage
In developmental stage

(TS-13)
(TS-14)
(TS-1 5)
(TS- 16)

60-1
60-1
60- 1
60-1

as
as
as
as
as
as
as
as
as
as
as
as

NCTRP
NCTRP
NCTRP
NCTRP
NCTRP
NCTRP
NCTRP
NCTRP
NCTRP
NCTRP
NCTRP
NCTRP

Synthesis
Synthesis
Synthesis
Synthesis
Synthesis
Synthesis
Synthesis
Synthesis
Synthesis
Svnthesis
Synthesis
Synthesis

TABLE II (Continued)
P UBLISHED REPORTS OF T HE NATIONAL COOPERATIVE TRANSIT RESEARCH & DEVELOPMENT PROGRAM
Synthesis of Transit Practice

No.

Title, Pages, Price

1
•2

Cleaning Transit Buses: Equipment and Procedures (Proj. 60-1, Topic TS- I),
39 p.,
$6.80
Enforcement of Priority Treatment for Buses on Urban Streets (Proj. 60-1, Topic TS-2),
30 p.,
$6.40
Diesel Fuel Quality and Effects of Fuel Additives (Proj. 60-1, Topic TS-3),
62 p.,
$7.60
Allocation of Time for Transit Bus Maintenance Function (Proj. 60-1, Topic TS-4),
24 p.,
$6.40
Extraboard Management: Procedures and Tools (Proj. 60- 1, Topic TS-5),
38 p.,
$7.60
Transit Bus Fare Collection: Problems with and Alternatives to Paper Currency (Proj. 60-1, Topic TS-9),
20 p.,
Passenger Information Systems for Transit Transfer Facilities (Proj. 60-1, Topic TS-8),
39 p., $7.60
Bus Communication Systems (Proj. 60-1, Topic TS-7),
23 p.,
$7.20
Use of Part-Time Operators (Proj. 60- 1, Topic TS-10),
33 p.,
$7.60
Bus Inspection Guidelines (Proj. 60-1, Topic TS- 13),
73 p.,
$9.20
Traffic Control and Regulation at Transit Stops (Proj. 60-1, Topic TS-6),
28 p.,
$7.20
Transit Marketing: Successes and Failures (Proj. 60-1, Topic TS-11),
27 p.,
$6.80
Use of Incentives to Attain Specified Standards in Collective Bargaining for Mass Transit (Proj. 60- 1, Topic TS- 12),

3

4
S
6

7
8
9

10
11
12
13

$6.80

68 p.,

$9.20

Note: Out of print publications marked with a bullet(• ) arc available only in microfiche form from the Transponation Research Board. See final page of this document for ordering
infom1ation.
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TABLE III
NCTRP RESEARCH RESULTS DIGESTS •
DIGEST

PROJ.

NO.

:-,.;o.

TITLE, PAGES, PRICE

1

33-1

2
3
4
5

60-1

Review of Literature Related to Bus Operator Stress, I Sp.,
$3.00
Project to Synthesize Information on Transit Problems, 3p.,
$1.00
Predicting and Dealing with Bus Operator Stress, 4 p.,
1.00
National Transit Computer Software Directory, 9 p.,
$1.00
Modular Approach to One-Board Automatic Data Collection System- Seminar, 7 p.,

33-1
38-1
39-1 (2)

$3.00

• Sec Table I for project titles. See final page of this document for ordering information.

54-1
54-2
60-1

Completed- Published as NCTRP Report 1
Completed-Published as NCTRP Report 3
Completed-Published as NCTRP Syntheses
1 and 2

Steps were taken as appropriate to circumstances to
close contracts, pay final vouchers, and disband project
panels.
In general, the full details of the status of all FY '80
projects that were active during the report period will be
found in the "Progress by Project" section and Tables I,
II, and III of this document.
ln line with the requirements of Contract DTUM608 I-C-72012, Article XIX, Subcontracting Reporting Requirements, it is reported that no subcontracts for research under the FY 1980 program were entered into
during the 6 months ending June 30, 1988.
FY 1981 Program

The program recommended to UMTA by the TSG was
referred to TRB by UMTA, consisting of six projects and
two syntheses funded at $985,000. It was referred on May
30, 1982 to the Academy for administration, and all projects are completed. Six regular reports, two Research
Results Digests, and two synthesis reports have been published and delivered to UMTA. A brief summary of the
status of the FY '8 1 projects is:
30-1
33-2
38-1
39-1
39-1(2)
40-1
43-1
60- 1

Completed-Manual published as NCTRP
Report 11; research report will not be
published.
Completed- Published as NCTRP Reports 5 and 6.
Completed-Final report is available for
loan- Published as NCTRP Digest 4.
Phase I Completed-Published as NCTRP
Report 9.
Phase II Completed-Published as
NCTRP Digest 5.
Completed- Published as NCTRP Report
8.
Completed-Published as NCTRP Report
7.
Completed- Published
as
NCTRP
Syntheses 3 and 4.

Steps were taken as appropriate to circumstances to
close contracts, pay final vouchers, and disband project
panels.
In general, the full details of the status of all FY '81

projects that were active during the report period will be
found in the "Progress by Project" section and Tables I,
II, and III of this document.
In line with the requirements of Contract DTUM608 i-C-72012, Article XIX, Subcontracting Reporting Requirements, it is reported that no subcontracts for research under the FY 1981 program were entered into
during the 6 months end:ng June 30, 1988.
FY 1982/1983 Program

NOTE: Formerly designated as the FY 1982 Program,
the new designation was requested by UMTA so
that succeeding-year designations will correspond more closely with actual fiscal years.
The TSG met in October 1982 and developed the FY
'82/'83 program. Recommended to UMTA were two continuations, fo ur syntheses, and six new projects. One new
project was subseq uently converted to a synthesis study.
UMTA approval action on the recommendations was
taken according to funds available ($990,000), and official
referral of the final program to the Academy for administration was made on January 13, 1983. All studies have
been initiated, and two regular reports and three synthesis
reports have been published and delivered to UMTA.
Initiation of research depended on the provision of
funds under a new contract. The reason for this was that
the original contract was for four years, the last two of
which provided for closing down the operation in the
event that UMTA chose not to continue it. With development and referral of the third program of research
projects, either a new contract or modification of the
existing one became necessary. UMTA's election was for
a new contract that would run concurrently with the
existing one, and it was on this basis that a proposal was
submitted to UMTA in May 1983. Although the contract
was for $6 million, this amount will not be realized as
UMTA is not providing the funding requested for each
of the four years, thus limiting the size of each annual
program. A brief summary of the status of the FY '82/
'83 projects is:
33-2(2)
33-3
38-1(2)
40-2

Completed-Research report (DOT-1-8703) published by U.S. DOT.
Completed- Published as NCTRP Report 10
Research completed, Digest to be published
Completed- Published as NCTRP Report
16

11

40-3
46-1
55-1
60-1

Completed-Published as NCTRP Report
12
Completed-Agency report available for
loan or purchase
Completed- Published as NCTRP Report
13
Five syntheses completed

Studies TS5, TS6, TS7, TS8, and TS9 have been published as Syntheses 5, 11, 8, 7, and 6, respectively.
In line with the requirements of Contract DTUM6083-C-71226, Article XIX, Subcontracting Reporting Requirements, it is reported that no subcontracts were entered into during the 6 months ending June 30, 1988.
FY 1984 Program

This program was developed by the TSG in October
1983 and referred to the Academy on May 10, 1984. The
program consists of four syntheses, two regular projects,
and one continuation with research funding of $680,000
(this includes funds for the two continuation projects
authorized in FY 1982/1983). Research agencies for the
two regular projects were selected at project panel meetings in June 1985 and were placed under contract in the
fall of 1985. One hundred forty-two problems were candidates for funding. Once again, the level of detail and
quality of statements remained high in general. It is hoped
that the large number of candidates is indicative of a
growing awareness in the transit industry of what the
NCTRP is all about and a mounting interest in the service
it can provide. A larger funding base is needed so that
the transit industry can have a reasonable share of its
problems researched. A brief summary of the status of
these projects is:
31-2
36-1(2)
48-1
60-1

Completed- Published as NCTRP Report
15
Completed-Report available on a loan
basis; publication decision pending
Completed-To be published as a Research
Results Digest
Four syntheses (TSlO through TSl3)

Studies TS 10, TS 11, TS 12, and TS 13 have been published as Syntheses 9, 12, 13, and 10, respectively.
In line with the reporting requirements of Contract
DTUM60-83-C-71226, Article XIX, Subcontracting Reporting Requirements, it is reported that no subcontracts
were entered into during the 6 months ending June 30,
1988.
A contract amendment was executed during the second
half of 1987 to provide additional funds required for
technical monitoring and publication of final reports on
the 8 projects and 5 syntheses that remained to be completed under the current contract.
FY 1985 Program

This program was developed by the TSG in December
1984. On September 24, 1987, UMTA executed a contract
amendment for support of technical and administrative
services for the FY '85 program which includes two projects (35-1 and 40-2A) and three synthesis topics (TS 14,

TS15, and TS16). The approved budget of $732,555 is
sufficient to support but a few of the 108 problems submitted for consideration.
FY 1986 Program

All work under this program is contingent on the
APTA contract for conduct of the TSG operation relative
to formulation of annual programs and other responsibilities. The APTA process began January 1985 with the
call for problems. Problems have not been submitted to
the PTC for action. TSG activities have been suspended
pending a contract extension.
General-All Programs

Distribution was made early in the report period of
NCTRP Progress Report 13 to UMTA and others participating directly in NCTRP work. The Annual Summary of Progress for 1987 was published near the end of
1987.
Difficulties Encountered During Report Period

Staff activity relative to administration of the program
remains at a low-level, part-time basis and will continue
so until there is a realistic approach to the matter of costs
necessary for proper administration of the program.
Difficulties Projected for Next Report Period

As has been the past case, what happens here depends
on availability of funds to support the FY 1985 program
developed by the TSG. Certain administrative functions
can be carried forward to some extent; however, the bulk
of program activity will have to await a contract amendment by which funds to support subcontracts will be
provided.
PTC Activities in the Next Report Period

1. Routine surveillance of studies under contract.
2. Follow-up as appropriate on projects reaching expiration dates.
3. Approval and acceptance processes on receipt of FY
'86 program officially referred from UMTA.
4. Formulation of project panels and meetings to write
Project Statements for FY '86 research.
5. Solicitation of proposals.
6. Preparation for project panel meetings to select research agencies.
7. Preparation of a 6-month progress report for the
period ending December 31, 1988.

AWARD-WINNING RESEARCH UNDER
NCTRP
• NCTRP Project 40-3, "Strategies to Implement Benefit-Sharing for Fixed Transit Facilities." In 1986, this
project, reported as NCTRP Report 12, "Strategies to
Implement Benefit-Sharing for Fixed-Transit Facilities,"
received the Category III Award of the National Capital
Area Chapter of the American Planning Association's
1986 A wards Program.

PROGRESS BY PROJECTS

The following pages present detailed status reports on
those projects for which there remains any type of contractual activity. The status of all pro jects can be found in
Table I.
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AREA THIRTY- FIVE:

PROCUREMENT

Project:

35-1, FY '85

Title:

Impacts of Standardized vs Nonstandard ized Bus Fleets

Research Agenc y :

In Developmental Stage

Principal Invest igators:

Effective Date:
Completion Date:

(15 months)

AGENCY PERFORMANCE

1.

Is ~he project. on schedule ?

2.

Is the research in keeping with the approved research p lan?

3.

Subcontract Amount:

4.

Estimated Expenditures to

5.

Are the expenditures in keeping with the prol ect progress?

Percent oroject complete:

PROJECT DESCRIPTION

There

is

consider

not

now

trade-offs

historically,

purchase

and

of

domestic

As

differing

procedures,

foreign

must

bus

fleet

of

whether

be

a

and

which public transit analysts and decision-makers can use to evaluate and

procurement

appropriately,

of

and

subfleets

methodology
the

buses.

manufacturers,
maint enance

a

in

of

s tandard

result,

many

transit

configurat ions,
special

manufacturers

considered.

vs. nonstandard buses.

Public procurement po l ic ies have

sought t.o maximize competition among prospective vendors, partic ularly for the

training

of

each

systems
of

for

operate

vhich

vehicles

requires

maintenance

produced

separate

parts

new

bus

several different

and operations personnel.

Given the number of

buses, the trade-off between standardized and nonstandardized fleets or

For the purpose of this p r oject, the term standardization is intended to mean a

that has similar (or identical) major components regardless of manufacturer .

a

by

invent or i es , different.

Therefore, the real test

is standard or nonstandard is if i ts introduction wi ll require additional cost for parts

inventory, maintenance, or operations.

The

objective

standardized

vs.

of

t his

research

nonstandardized

is

bus

to

fleet s.

develop
The

a

methodology

scope

of

for

est imating the costs and be nefits of

this re s earch is limited to 35/40 foot trans i t

coaches, although the principles of the methodology may be applicabl e to othe r types of vehic le fleets.

To meet chis object i ve, the following casks shall be a ccomplished:

Task 1 .

such

as:

training

(a)

Indcntify

(maintenance

a nd

b e ing,

collected

nons t andardized

cost factors associated with operating standardized vs . nonstandardized fleets,

operations);

special tools and equipment.
Task 2 .

the

parts inventor ies and storage capacity :

Analyze
and
f leets.

(d)

( b ) required maintenance procedure s :

facilities

fo r

(c)

personnel and

servicing, operations, and maintenance: and ( e)

Develop a pre l i minary version of the methodology to be prepared in Task 3.
the cost f a ctors selected i n Task 1 to determine the types of data that can be, or are

quantified

by

transit

agencies

to

compare

the

effects of operating standardized vs.

(This task shall include survey ing transit agencies for the purpose of identifying

types of data available and the fact ors considered most impo rtant in fleet management and procurement . )

the
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Task 3.

Develop

a

methodology ,

eas i ly

us a ble by tran s it agencies , for estimating the costs and benefits

associated vith standardized vs. nonstandardized bus fleets.

Task 4.

Verify,

and

r e fine

as

needed,

the

methodology developed in Task 3 u s ing data collected from a

representative sample of transit agencies.

Task 5.

Prepare

a

final

repor t

documenting

the

results

of

this project,

including a handbook which

transit systems can use to apply the me thodology i n local bus procurements or subfleet management .

Funds Available:

$100 , 000

AMENDMENT(S) THIS REPORTING PERIOD:
PROBABILITY OF SUCCESS:
REPORT(S) AVAILABILITY :
PRINCIPAL INVESTIGATOR(S):

RESPONSIBLE NCTRP STAFF ENGINEER:

Dan A. Rosen - 202/334-3231
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AREA THIRTY-SIX:

ALTERNATIVE ANALYSIS

Project :

36-1(2), FY '84

Title:

Assessment of Current Planning Practice for Major Transit
Investments

Research Agency:

Sydec, Inc.

Principal

Joseph R. Stowers

Investigators:

Effective Date:

February 2, 1986

Completion Date:

October 31, 1986

Revised Completion Date:

June 30, 1987

AGENCY PERFORMANCE

Percent project complete : 1 00

1.

Is the p ro ject on schedule? No~

2.

Is the research in keeping vith the approved research p l an?

3.

Subcontract Amount:

4.

Estimated Expenditures to 6/30/88:

5.

Are t.he expenditures in keeping with the project progress?

*

Yes

$30,000
$30,000
Yes

Project was delayed due to start-up activities follov ing UMTA's issuance of alternatives analysis
guidelines.

PROJECT DESCRIPTION

Over

process
both

10 ye ars , the Urban Mass Transportation Admi nistration has developed and applied a structured

past

the

planning

for

and

local

of major transit proj ects proposed for Federal fw1ding assistance.

Federal

The process is u sed by

officials to make a series of decisions on the location) nature , and design of major nev

transit facilities.
Ideally,
informed

proven
evolved

the technical work conducted in each phase of the process yields the information necessary to permit

judgments

to
as

points.

at

eac h decision point.

be challenging .
UMTA

has

However, integration of the technical work int.o decision- making has

While the basic p remises and structure of the process have remained unchanged, it has

made revisions in an effort to both streamline the technical work and clarify the decision

Furt.hennore,

the

accumulated

experience in the various technica l fields has improved the quality and

efficiency of many aspects of the analysis.
In

an

effort

studies

that

of

examine

included

e xtensiveness
t he

to

the

degree

to

which

the

techn ical

work

actually

contributes

to

informed

NCTRP Report. 4, "Decision- Making for Ma.jar Urban Transit Investments," examined a series of c a se

decision- making,

proj ects

developed

within and outside of UMTA's early process.

The report e x amined the

of study requi rements, the role of technical information in decision-making at the local level, and

management

and costs of studies in various phases of the process.

the requi rements ,

While t he r eport was generally suppo rtive

it a lso provided a series of reconmendations to improve t he process and the relevance of the

i nformat i on produced and to promote more efficient and t imely analysis.
Because
r e quirements

of

the

focus

on

case

studies

as they were several years ago .

in

NCTRP Report 4,

its results and recommendations reflect UMTA' s

Meanwhile, t he process has continued to evolve as set f orth i n more

recent references:

1.

May 18, 1 984, Federa l Register policy statement .

2.

"Procedural Guidelines for Alternat i ves Analys i s," January 1984.

3.

"Sample Outline for DEISs Produced in Alternatives Analys i s ," January 1 984

4.

"Technical Guidelines for Alternatives Analysis ," January 1984.
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Take n

all

together,

aspects

e xamine

UMTA's

reports.
e x amine

these

of

the

ref lect a matured technical process that strives to embrace " best practice" in

The

r ecommendations

They
its

documents

a nalysis .

prov ide

an

documents

the

establish, for the firs t time, a clear benchmark with which to

process,

the

scope

of

the

techn ical work, and the s tructure of the

oppo rtunity t o evaluate what has become standard p lann i ng practice in the field, to

with

consistency

on

the

recolTl'Tlendations i n NCTRP Repo r t 4, and to recommend any fur t her improvements

that may be needed .
The

general

throughout
phase.

the
The

(specifically

obj ective
planning

of

should

lead

technical

is

research

fo r

evaluation

the

this

process

to evaluat e the state of t he art of technical work undertaken

major urban transit i nvestments with emphasi s o n the alternat i ve ana lysis

to

guidelines

recommended

improvements

in UMTA's alterna t ives analysis guidel ines

and sampl e DEIS outline for DEIS) t hat will allow them to s t and for the

coming years without major mod ificat ion.
The foll o wing t asks are anticipated:
Task

l .

Par ticipa te in a two-day project panel workshop conducted to critique the UMTA alternativ es a nalysis

guidelines.

The

improvements

to

findings
the

of

the

workshop

wi ll

l ead

to

the devel opment of a panel consensus on potential

guidelines that could be e xpected t o result ln more appropr iate levels o f technical work by

t r ansit agencies.

Task

2.

Amp l ify the working plan to a ccomplish Tasks 3 through 5 .

Prepare draft survey of t ransit agencies

and others responsibl e for major t rans it studies.

NOTE:

One mon th should be allowed for NCTRP revi ew and comnent on the amplified working plan.

Tasks 3 a nd 4

s hould proceed concurrently a fter UMTA completes any revisions t o the guidelines based on the panel workshop.
Task 3.
Task

Evaluat e proposed improvements to guidelines.

4.

Survey appropriate transit agencies a nd other responsible o ff icia ls t o document success or probable

success of potential improvements.

Task
local

5.

Develop recommend a tions to UMTA on changes to guide line s fo r technical work a nd co t ransit and other

agencies

that

wi ll

e nable

them

to

program appropriate technica l work levels and otherwis e improve the

quality of alternatives analysis studies.
STATUS OF RESEARCH
Research is completed.

See rep o r t ava ilability below.

AMENDMENT( S) THIS REPORTING PERIOD:

PROBABILITY OF SUCCESS:

REPORT(S)

The objective of the project was accomp li shed.

AVAILABILITY:

I nvestments,"

is

None

avail-ble

Fina l
on

report,

"Assessment

of

Current

regular NCTRP report series is pend ing .
PRINCIPAL INVESTIGATOR :

Mr . Joseph R. Stowers
Sydec , Inc.
1601 Washington Plaza
Re ston, VA 22090
703/435-7 075

RESPONSIBLE NCTRP STAFF ENGINEER:

Planning

a loan b as is f r om the Program Director, NCTRP.

Dan A. Rose n - 202- 334- 3231

Practice

for

Major Urban Transit

A decision on p ublicat i on in the
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AREA FORTY:

IMPACT ANALYSIS

Project:

40-2A, FY '85

Title:

Estimating Incremental Ridership Impact from Bus Route Service Changes

Research Agency:

In Developmental Stage

Principal Investigator:

Effective Date:
(24 months)

Completion Date:

AGENCY PERFORMANCE

1.

Is the project on schedule?

2.

Is the research in keeping wi th the approved research plan?

Pe rcent project complete :

3.

Subcontract Amount:

4.

Estimated Expenditures to

5.

Are the expenditures in keeping with the project progress?

PROJECT DESCRIPTION

Research
produced

transit

under

three

service

revenues

NCTRP

manual

Project 40-2, "Estimating Incremental Costs of Bus Route Service Changes" has recently

procedures

changes,

resulting

and

Transit

from

service

one

computer model for estimating the incremental costs of proposed bus

agencies

changes.

also need to predict the changes in ride rship and the impact on

Reliable estimates of cost and revenue are very important in transit

system performance evaluat i on .
Various
changes

techniques

that

reliabi lity,
sys t em)

stem

have

been

from either

and used by trans it agencies to forecast the incremental r idershi p

developed

reductions or increases in bus service.

Thus far, there is some doubt about the

accuracy, and applicability of these techniques, especially with respect to bus route (as opposed to
As

changes.

a

consequence, there is a need to reviev and document existing techniques or develop nev

t echniques .

The

objective

agencies
variety
and

to
of

operating

service

If

a

More

of

forecast

this
the

environments

patterns).

specific

service

specifica lly,

research

hov

to identify or develop simple,

is

incremental

ridership

reliable procedures that permit transit

changes resulting from various bus route service changes i n a

(e.g., those of d iffering density, s ystem size, employment concen- trations,

In a broad context, these procedures should provide a means o f addressing the question:
a

on

wil l

route should be changed, what incremental changes in ridership could be expected?

ridership levels change at intervals of 3 months, 6 months, 9 months, and one year

after implementation of the change?
In

rou t e

particular,

service

the

changes:

procedures

should

identify

the incremental

ridership impact o f

the following k inds of

extensions, consolidations (alignment change), deletions or cutbacks, frequenc y (headway

adjustments), fares (route level only), period of operation, and mode of operation (local, limited, express).
It

is

not

changes

to

the

transit

service,

intended

that

following:

these

procedures

demographics

system-Yide

be

(population,

responsive to long-range or system-wide conditions such as

employment., e tc.), land use, new routes to areas wi thout

fare levels , highv a y networks, automobile operating costs (including parking), and

transit system net.work.

The cri teria for evaluating the ridership forecasting procedures are:

1.

Simplicity .

planning staff .

Procedures

should

be

fonnulated so that they can be readily used by transit agency
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2.

Realistic

Data

Data

Needs.

should

be

consistent,

to

the extent possible, with the types of

information cormionly collected by or available to transit operators.
3.

Broad

Appllcabillty.

The

methods

should

be

applicable

to various system sizes and operating

environments.

4.

The

Credibility.

resulting

predictions

should

be

easily

explainable

and

justifiable

to

decision-makers.

5.

Accuracy.

The

procedures

should produce a reasonable level of accuracy for the specific service

decisions that must be made.

The

work undertaken should build upon and extend previ ous ridership analysis studies and use state-of-the - art
of

knowledge

travel

behav ior .

Proposers

may suggest modifications or revisions to the research approach, as

appropriate .
It l s expected that the research will include the following tasks:

Task l. Review Literatu re and Survey Transit Agencies

The

contractor shall review and assess existing l iterature in the subject area

includ i ng (but not restric ted

to) the following reports: (See NOTE following Task 8)

l.

"Route -Level Demand Models: A Review," Report No. UMTA-DOT-I - 82- 6, January 1982.

2.

"Estimating

Incrementa l

Costs

of

Bus Route Service Changes , " fina l report on NCTRP Proj ect 40-2 ,

J u ne 1987.

The

cont ractor shall interview key individuals in transit agencies that use

f orecasting

that

methodology

for

d egree

to

show

promise

for

adaptation

to

other

agencies.

methods of route-level ridership

These i nterviews should ascertain:

(1)

forecasting ridership, (2) applicability of forecasting methods to types of service c hanges, ( 3 )

which

forecasts

are

actua ll y

realized after the service changes are implemented, and (4) amount of

satisfac tion the agency has with the procedure(s).
From

these

sources

and

other

relevant

exper iences,

the

contractor

shall

identify candidate ridership

forcastlng procedures that appear to meet the objectives and criteria established above .

Task 2. Interim Report No. 1

The

contractor shall prepare an interim report briefly describing, evaluating, and recorrrnending the ridership

forecasting procedures that appear mos t promising for further development and testing.

Task 3. Develop Ridership Forecasting Procedures

Develop
as

promising

appropriate.

procedures to predict the effects of various service changes on ridership, and refine them

Based

upon

the

evaluation

criteria,

the

contractor

may decide to either modify existing

procedu res or develop new methods.
In

developing

available

at

the

passenger

boardings

these

procedures the contractor can assume a transit operator has the following kinds of data

route

level:

scheduling

data

(vehicle-

miles, vehicle-hours, and frequency of service ) ,

by time of day, passenger load checks , ridership by fare type, and population and employment

data by census tract (adjacent to the route) .
The

procedures developed should not rely on system-wide trip tables, coded transit networks, or coded highway

networks .
contrac tor
(such

as

procedures.
techniques

noted.

They

may

identifies

require use of personal computer hardware or software which is corrrnonly available.
procedures

origin-destination

If the

requ iring ocher data, which could be obtained with a moderate amount of effort

data

by

route),

these may be considered in parallel with the less data-intensive

For each procedure, there should be a clear statement of t he types of service changes for which the
apply.

Also,

the

data

required,

and any cautions or qualifiers that must be observed, should be
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Task 4. Prepare Testing Plan
Prepare
will

a

testing

provide

change)

will

are

not

for

plan outlining the specific s e rvice change s and procedures that will be tested.

testing

of

service

available or will be available.

be

funded

through

research

contractor's

for

the

site- specific

for

special

data

this

The costs that the participating agencies will incur in the testing

contract .

participation

Therefore , the budget should include only costs incurred by the

in the testing.

The responsibilities of the contractor and of the agencies

application of procedures shall be outlined in the testing plan.

collection,

data

The plan

changes for which ridership and service level data (before and after the

analysis,

Issues such as the need

and procedures calibration shall be addressed.

The testing plan

should include definition of procedure s to control for effects unrelated to the service change implemented.
Task 5. Select Transit Agencies for Testing

It

is

agency
to

a nticipated

(more

transit

California

than
agencies

RTD,

that

t he

propos e d procedure s wi l l be tested in at least two transit agenc ie s -- a large

400 buse s) and a medium-siz e d age ncy (100 to 400 buses).
repres ent e d

on

the

NCTRP project panel.

These are:

Houston Metro, and Tidewater Transportation District.

First consideration should be given
Chicago Transit Authority, Southern

The tests can be based on either h istoric

data or planned service changes.

Task 6 . Interim Report No. 2
The

contractor

shall prepare an interim report summarizing the ridership forecasting procedures to be tested

and the testing plan.

The NCTRP Project Pane l will review and appr ove this plan pr i or to proceeding to Task 7.

Task 7 . Execute the Testing Plan

The

shall

contractor

ridership - forecasting
t hen

be

compare d

d ifferences

conduct

the

test

in

cooperation

with

the

transit

agencies

procedures developed in Task 3 will be applied to the service changes.

w ith

actual

riders hip

changes

a nd

selected.

with forecasts made by the transit agency .

between actual ridership changes and forecasts shall be explained.

The

The forecasts shall
Significant

Based on the test ing results, the

contractor shall make appropriate refinements to the forecasting procedures .
Task 8. Prepare Final Report
The

final

report

should

document

al l

research findings and the results of the procedures appl i cation .

user's guide line fo r application of the me thods shall al s o be included.

Funds Avai l able :

$150,000

AMENDMENT(S) THIS REPORTING PERIOD:
PROBABILITY OF SUCCESS:
REPORT(S) AVAILABILITY :
PRINCIPAL INVESTIGATOR(S)
RESPONSIBLE NCTRP STAFF ENGINEER :

Dan A. Rosen - 202/334 - 3231

A
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AREA FORTY-EIGHT:

SPECIFICATIONS, PROCEDURES , AND PRACTICES

Project:

48-1, FY '88

Title:

Corrosion Attributed to DC Powered Transit Systems

Research Agency:

IIT Research Institute

Princ i oal Investigator:

J . J. English

F.ffective Date:

September 1, 1985

Completion Date:

December 1, 1986

Revised Completion Date :

March 31, 1987

AGENCY PERFORMANCE

1.

Is the project on schedule?

2.

Is the research in keeping with the approved research plan?

Yes

Percent project complete:

3.

Subcontract Amount:

4.

Estimated Expenditures to 6/30/88:

5.

Are the expenditures in keeping with the project progress?

100

Yes

$200,000
$200,000
Yes

PROJECT DESCRIPTION

Structural
by

DC

damage to transit system properties and neighboring underground facilitie s due to corrosion caused

stray

mitigation

currents is a significant, persistent problem.

are

not

existing

knowledge

enormity

of

the

sufficiently

of

damage

problem

effective.

caused

and

to

by

design

The

DC
a

transit

stray

Existing procedures and materials for prevention or
industry

currents.

research

program

needs authoritative work tha t surrmarizes

Furthermore, there is a need to demonstrate the
that

can provide cost-effective prevention and

mitigation procedures.

The

primary

problem

objectives

caused

dimens i ons:
research

develop

to

by

DC

of this research are to document and call attent ion to the severity of the corrosion

stray

currents

in

terms

of

its

economic, public safety,

institutional and liability

develop practical recommendations to transit agencies based on today ' s knowledge : and to design a

program

to provide cost-effective solutions.

credibility.

Emphasis should be given to quantifying the dimensions to

Furthermore, the research should stirrrulate coordination between key institutions involved

i n the DC stray current corrosion problem.

The following tasks are suggested:

Task
from

1 - Review, together with significant unpublished reports in rail transit agencies , published literature

both

North

corrosion
issues

problems

with

developed.
power

Amer i ca

and

stemming

abroad.
back

to

a

Such

respect t o economics, public sdfety}
From

the

review should include literature concerned with stray current

the turn of the century for DC powered rail transi t

systems.

Significant

institutions, and liability should be ident i fied and priorities

reviev, elements of effective practice in such areas as track and structure construction,

system configuration, negative return and ground} and corrective methods to reduce stray current magnitudes

should be identified and evaluated .
Task

doc ument

2

the

Furthermore .

Conduct

an

indepth

Prepare a report
study

of

synthesizing this infonnation for use by transit agencies.

f our transit agenices , and neighboring undergr ound facilities, to

severity of the problem in ~erms of economics, public safety, invol ved institutions, and liability.
the

study

s hould

identify

agency

practices

to prevent o r mitigate the problems.

Consideration

should be given to Boston, Chicago, Washington, and Toronto to provide a range of age and type of rail s ystems.
Task 3 - Integrate the results of Task 2 into the report develope d in Task 1.
Task 4 - Develop a plan and conduct a workshop to serve the following purposes :

a.

Promulgation and review of the report.

b.

Development of practical recomnendations to transit agencies.
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c.

Development

of

a research action plan that reflects problems faced by neighboring institutions (such as
agencies

underground structures) affected by stray currents .

utilitie s

and

stimulate

joint institutional support for such research.

owning

Identify means and

The p l an should identify research projects and

provide estimates of times and costs.

~

a.

- Prepare reports to serve the following purpose s:

To

call

to the atte ntion of transit and business executives, governmental officials, and t he med i a } the

stray current corrosion problem.

b.

To

present

practical

recommendat i ons

for

improving

transit

industry

practice

for

preventing and

mitigating stray current corrosion.

c.

To

provide

an

annotated bibliography defi ning areas of importance for important engineering references

on the subject matter.
d.

To

present the research action plan that identifies means for interagency coordination and institutional

support together with the identification of research projects.

STATUS OF RESEARCH
All research is complet ed.

See report avai lability below .

AMENDMENT($) THIS REPORTING PERIOD:
PROBABILITY OF SUCCESS:

The objectives of the project were accomplished.
Available

REPORT(S) AVAILABILITY :
Report,

NCHRP

Survey

Report,

addition,

a

Project

48- 1 :

Research

paper,

None

on

a

Corrosion

loan

basis

Brochure}

Plan and Final Report.

"Attitudes and Practices :

from

Results to be summarized in future Research Results Digest.

Mr. J . J. Engl i sh
Senior Engineer

IIT Research Institute
10 West 35th Street
Chicago, IL 60616
3 12/567 - 4000

RESPONSIBLE NCTRP STAFF ENGINEER:

Final

In

DC Transit Systems and Stray Current Corrosion" will be published

i n a future Transportation Research Record.

PRINCIPAL INVESTIGATOR(S):

the Director, Cooperative Research Programs :

Literature Review Report, Engineering Practices Repor t, Site

Dan A. Rosen - 202/334 - 3231
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AREA 60:

SPECIAL PROJECTS

Project:

60-1, FY '80 and continuing

illil=

Synthesis of Information Related to Transit Problems

Research Age ncy:

Transportation Research Board

Principal Investigator :

Thomas L. Copas

Effective Date:

November 7, 1980

Comp l etion Date:

Continuing
Agency Performance

1.

Is the p roject on schedule?

2.

Is the research in keeping with the approved research plan?

*

3.

Subcontract Amount:

4.

Estimated Expenditures to 6/30/88:

5.

Are the expenditures in keeting with the project progress?

$279 , 732

Percent p roject complete :

*

Yes

FY '85
$113,000
Yes

*Project is carried out on a continuing basis with new topics being incorporate d each year.

See below for

status of each topic .

PROJECT DESCRIPTION
Transit profess ionals are continually faced with problems on which much information already ex ists , either in
documented fonn or in terms of undocumented experience and pract ice.

fragmented , scattered, and underevaluated.

Unfortunately,

this

information is often

Often it is unknown to the person normally responsibl e for initiating

changes related to the topic (changes in specifications , procedure s, etc.) .

As a conse quence, full infonnation

on what has been learned about a valuable e xperience may be overlooked, and due consideration may not be given to
recomnended practices for solving or alleviating the problem.
In this pro j ect , particular transit problems, or sets of closely related problems, are designated as top ics
for

information synthesis .

For each topic the p roject objectives are:

(1) to locate and assemble documented

i nformation: (2) to learn what methods are practiced for solvi ng or alleviat i ng the probl em :

(3) to identify all

ongoing research : (4) to learn what problems remain largely unsolved: and (5) to organize, evaluate, and document
the useful infonnation that is acqu ired .

STATUS OF RESEARCH
Thirteen synthesis

reports

have

been published under

this project

(see Table II) ;

and syntheses on the

following topics are in preparation:

TOPIC TS-1 4 .
Starte d :

" Supervision Strategies for Improved Reliability of Bus Routes"

March 1 , 1988

Percent complete:

15

Reliability of service is a critical determinant of bus trans it ridership .
literature
identify
service .

for

relevant

impediments

research efforts,

to transit service

survey

a

reliabil ity ,

sampling
and

identify strategies

The first panel meeting was held on April 4 , 1988.

synthesis.
Topic Consultant:

Herbert S. Levinson ; Nev Haven, Connecticut

This synthesis will r eview the

of different- sized

agencies

in North America,

for maintaining

r el iab ility of

The consultant is collecting information for the

25
Project 6 0 - 1 continued

TOPIC TS-15.
Started:

"Co llection and Application of Ridership Data on Rapid Transit Systems "
Percent complete:

March 1, 1988

5

A few rapid transit. s y stems have fare structures that can collect ridership entrance and exit information,
whereas

others

data.

Most

can col l ect only on entrance.

data acquisition techniques

are

In pra.ctice,

1'1.bor

all

intensive .

systems assign staff on platforms to collect

The synthesis "il l

gather information on a ll

aspects of ridership data collection systems by surveying transit agencies as to types of data coll ected and the
uses made of the data.

The first panel meeting "as h e ld on April 13,

1988.

A consultan t

has not yet been

employed.

TOPIC TS-16 .
Started:

"Issues in the Shift from Regional to Local P rovis ion of Bus Services
Percent complete:

March 1, 1988

15

There ls an increasing trend for local governments to replace or supplement regionallly provided bus service.
The

synthesis "Will

changes .

analyze the c ros s-cutting

issues to provide

some

insight as

to the

implications

of

these

The prL~ary emphasis "ill be to describe the changes in terms of why they have happened, how they have

turned out,

and vhat has been learned .

The first panel meeting "as held on April 26, 1988 .

The consultant is

collecting information for the synthesis.

Topic consultant:

Cy Ulberg;

Institute for Public Policy & Management; Washington State Transportati on Center;

Seattl e , Washington

AMENDMENT(S ) THIS REPORTING PERIOD
None--Continuing Project

PROBABILITY OF SUCCESS:

High - Experienced inves t i gators using a proven system ensure continued success.

REPORT(S) AVAILABILITY :

See Table III

PRINCIPAL INVESTIGATOR(S):

Mr. Thoma s Copas

Senior P rogram Officer
Transportation Research Board

National Academy of Sciences
2101 Const itution Avenue, N.W .
Washington, D. C. 20418
202/33 4 -32 42

RESPONSIBLE STAFF OFFICER:

Crav ford F. Jencks - 202/334-2379
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HOW TO ORDER
Items for Sale
I. NCTRP Scncs Reports, Syntheses. and Research Results Digests (see Tables II and Ill for prices).
2. Research agencies' final reports (see project summaries for prices).
3, Microfiche ($5. 95 per repon).
4 . Other TRB publications.
A check or money order, payable to Transportation Research Board. must accompany orders totalling $20.00 or
less. Mail to:
Publications Office
Transportation Research Board
2101 Constitution Avenue, N.W.
Washington, D.C. 20418

Items for Loan
I. Some research agencies· final reports. manuals, videotapes, etc., are identified m the pro;ect progress reports and
are available on a loan basis upon wntten request to t he NCTRP. 2101 Constit ution Avenue. N.W.. Washington,
D C 20418.
2. Loan requests for films and tapes should be directed to :
TRB Audio-Visual Library
Transportation Research Board
2101 Constitution Avenue, N.W.
Washington, D.C. 204 I 8
Mailing and handling charges may be assessed, especially where 1st-class delivery ts requested; an invoice will
accompany the loaned item.

