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NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

SUMMARY OF PROGRESS

SPECIAL
EDITION

This Summary of Progress is a compilation of information on all
projecta initlated under the NCHRP from ita inception in 1962
through 1988, Annually, for 27 years, the National Cooperative
Highway Research Program has issued a Summary of Progreas
comprised of up-to-date status reports on all on-going projects
and briel atatements on those that have been completed. With
rising publication costs, and in the interest of keeping this book
within manngeable size, future summaries will not contain the
completed projects that are found in this velume. Therefore, it is
suggested that this edition be preserved as the last complete
source of information on all NCHRP projects. Subsequent editions
will update the Summary of Progress series, including only proj-
ects active after January 1, 1989,

TRANSPORTATION RESEARCH BOARD
NATIONAL RESEARCH COUNCIL

THROUGH 1988

e



TRANSPORTATION RESEARCH BOARD EXECUTIVE COMMITTEE 1988

Officers

Chuirman

HERDBERT H. RICHARDSON, Depury Chancellor wmd Dean of Englnecring, Texas A& M Unlversisy System

Yiee Chatrman

LOUIS J. GAMBACCINY, General Manager, Sowtheastern Pennsplvania Traniportation Authorly

Sccretary

TUHQMAS B. DEEN, Execuilve recwr, Transpartarion Research Boanl

Membery

ALFRED A, DELLINGVYL, Urban Muass Trauspariation Administratar, 0.5, Department of Transportation {ex officio)

ROBERT 8. FARRIS, Federal Highway ddminfirator, U.S, Depattnent of Traniportation (ex ofticin)
FRANCIS R FRANCOIS, Executive Dirceror, American Associdtion of Srare Fighway and Transpartatian tifficials (on uiliviv)
JOUN GRAY, Preddear, National Asphalt Pavemeny Associarion {ex officia)
THOMAS H. HANNA, President and Chief Executive Officer. Motar Vehicle Manufaciurers Association of the United Stares, e, (ex officia}
HENRY 13, HATCI, Chivf &f Englneers and Commander, US, Arny Corps of Englneers (ex olfcin)
T. ALLAR McARTOR, Federal Aviatian Adntini
DIANE STEED, Navional Highway Trafie Safesy Administrator, US. Department of Transporwrion {ex officio)
GEORGE H. WAY, IR, Vice President for Research and Tesi Deparrment, Association of American Railroads (ex officio)
ROBERT N. DOTHMAN, Directar, Oregon Department of Transportation
JOHN A, CLEMENTS, Vice President, Pariont frinckerhafl Quade and Dauglos. fic. (I'ast Chairman, (985)
DANA F, CONNORS, Commissioner, Mafne Department of Transporiation
L. STANLEY CRANE, Chuirman and Chief Exccutive Officer, Consolidoted Rait Corporation, Phifadelphia
PPAUL B, GAINES, irector af Aviation, Citp of Noustou Aviaifon Deparrment
WILLIAM ), HARRIS, £ 8 Snead Professor of Transportation & Distingwished Profivsor of Civil Enginecring, Texas ASM University Sysiem
LESTER A. HOEL, Hamilton Professor aad Chaitman, Deparnment of Civil Engineering, University of Virginig {Past Chairman, 1986)

DENMAN K. McNEAR, Chairman, Prevident and Chivf Executive Officer. Sowtheen Paclfic Trantportation Company
LENO MENGHIN), Superiniendent and Chief Enginece, Wyomtng Highway Depariment

US. Dy

WILLIAM W, MILLAR, Exceutive Director, Port Autharity Attegheny County
WAYNE MURL, Chief Engineer. Missour! ilighwdy & Transportation Department
ROBERT E. PAASWELL, Exceutive Dircetar, Chicage Translt Authority

RAY D, PETIITVEL, Cummbsioner, Virginia Depariment of Transportatipn
MILTON MKARSKY, Distingulshed Professar of Civil Engineering, Citp Coliege of New York
JAMES P, PITZ, Directar. Michigan Department of Transporration
JOR G, RIDEOUTTE, Exeentive Direetor, Sowsh Caroling Departinent of Highwavr and Publle Transportation
TED TEDESCQ, Fiev President, Resource Planning, American Airlines, Ine.. Dallas/Fors Worth Airport
CARMEN E. TURNER, General Manoger, Washington Metropolitan Ara Traxsit Authority

FRANKLIN E. WHITE, Commiuioner, New York State Department of Transportation

af Transportation (ex officio)

JULIAN WOLPERT, Henry G Bryant Profensor of Geography, Public Affairs anid Urban Planning. Woodrow Wilkon Sehoot of Public and Insernagionyl Affalrs, Princeton

Ualversity

CARL & YOUNG, County Executive, Broonte County, RBinghamion, New York
PAUL 21A, Profesior and Department Head, Department of Civil Engineering, North Carellna Srase University

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM
Transpartation Rescarch Bodrd Executive Commitiee Subcommitiee for NCHRP
HERBERT H. RICHARDSON, Texar AGM University System

LOUIS 1. GAMBACCINN, Sourheastern Pennsyliania Transportation Authority
TRANCIS Il FRANCOIS, Amerjean Assuciation of Stare Highway and

Fransportation Qficials

Chairtnen of Profect Panels and Commitees

Figld of Traffie

HL A HHAENEL

A, . HARF

P 18, DRCAROQTER
G. R, ALLEN

L. R. GOODE

K. F. KOBETSKY
D. C. LONG

G, L. RAY

I, R, HOFENER

3. B, BORDEN

HILL McCALL

1, L. PLINE

D. S, BERRY

1, R, DOUGHTY

R, C. MILLSPAUGH
M. D, TRANUM

€, A. SCOTT

W. T. GRUEN

Technical St

Field of Adminitiration
HARVEY HAACK

B N, KRESS

C. M, WALTON

Field of Design

G. 5. INENAGA

1 L PANAK

B C. WARRINER
LOUIS GARRIDO

S. W, WoOoD$

4. R, CUDNEY

R. C, CASS5ANO
GORDON JIERCROFT
C. L. LOVEALL

D. B, BEAL

J. B.BRYDEN

1. D.LER

T. H. KARASQPOULOS
i J. DIETHELM

RODERT ), REILLY, Dirccor

LOUIS M. MACGREGOR, Proyram Officer

D. W, DEARASAUGEH, JR., Senior Program Officer
IAN M. FRISDLAND, Seaior Program Offieer

1 L BROWN
H. A lIENRY

C. L THHUNMAN, JR.

R. ), LEBEAU

I, I KORETZKY
L. C. NOVAK, IR,
R. L. STOUGHTON
¥, M. GOINS

R. A. PEGE

1L, D. BUTLER

W. G. ALEXANDER
G, A. HOOD, IR,
ELDON DAVISSON
1. L. SMITH, JR.

D, V. lIALVORSON
K. F. HURST
WALTER HART

RODERT E. FARRIS, U5 Department of Transporiation
MILTON PIKARSKY, City College of New York

THOMAS . DEEN, Transportation Research Roerd

Fleld of Soifs and Geology
I. €, PORTER
GEQRGE MACIIAN

Field of Muterials and
Consiruction

W. H, GOETZ

G. W, MAUPIN

C. W. PURKISS

T, §Il. KARASOPOULQOS

GEORGE MARKICH

GAYLLE LANE

M. M. LWIN

0. L. ROBSOGN

G. L. HHOFFMAN

DAVID RUSSO

W, G. ALEXANDER

0. E. DONNELLY

T. R. CANTOR

PAUL Z1A

D. R. SCHWARTZ
G, W, STEELE

J. H. WOODSTROM
1. R. DOUGEHTY
GLORGE MARKICH
1. W. REINCKE
KAREL JACORS

Fietd of Teansportation
Plynning

A. B MISARSK)

1. €, CAMPIELL

MAS HATAND

M. 11, THOMAS

MARY KENTULA

Field of Muintenanre
1. . DUNN, JR.

CRAWFORD V. JENCKS, Senjor Program Officer

FRRANK N, LISLE, Senior Program Officer

DAN A. ROSEN, Senior Frogram Officer
HELEN MACK, Editor

C. W, DEEMAN
a. R, RUSSELL
1. W, SHIAY

Field of Special Projects
F. i SPINK, IR,
VERDI ADAM

N. Il. ROGERS

R. . HOWELL

R. 1. MERRILL

C. L. MILLER

W, ). MAcCREERY
0. F. TEMIMLETON
R. K. TINNEY
JAMES LEFTER

TR AT G AT T s g a2

T SR

tatnE

EEEAN S

.
!
[




NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

SUMMARY OF PROGRESS
THRougH 1988

TRANSFORTATION RESEARCH BOARD
NATIONAL RESEARCH COUNCIL 1088




NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM

Systematic, well-designed research provides the most effective
appronch to the solution of many problems facing highway
administrators and engineers. Ofien, highway problems are of
lacal interest and can best be studied by highway departments
individually or in cooperation with their stale universities and
others, More predominantly, however, the need for more effi-
cient, economical, and sufer highway trausportation and the
importance of meshing with other modes and other societnl
concerns leads to national problems af incressing complexity.
A coordinated progrum of high-quulity cooperative research
provides n highly effective approach to such problems.

In recognition of these needs, the highway adminisirators of the
American Association of Stae Highway and Transporiation
Officials initiated in 1962 an objective national highwuy research
progtam employing modern scientiflc technigues, AASHTO's
program is supported on a continuing basis by funds from par-
ticipating member stutes of the Association and receives the full
cooperation and support of the Federal Highway Administry.
tion, United States Department of Transporintion,

The Transportation Research Board of the National Research
Council was requested by the Associntion to administer
AASHTO's research program because of the Board's recognized
objectivity and understanding of modern research practices, The
Board is uniguely suited for this purpose as: it maintains an
extensive committes structure from which uuthorities on any
highway transportation subject may be drawn; it possesses av-

enues of communications and cooperation with federal, state,
nnd locul governmental agencies, universities, and industry; its
relationship to 315 parent orgunization, the Nulional Academy
of Sciences, a private, nonprofit nstitution, is an insurance of
objectivity; and it maintaing o fuli-time researcl correlation stafl’
of specialists in highway transportation matiers 1o bring the
findings of rescarch dircctly to those who are in u pasition to
use them,

Research progeams are developed annually by AASHTO on the
basis of research needs identified by chiel administrators of the
highway and transportation departments, by committees of
AASHTQO, and by the Federal Highway Administrator. The
programs are then referred for udministration through the
Transportation Research Doard, snd research projects address-
ing the specific needs are defined by the Bonrd on the basis of
the AASHTO problem statements, The projects are advertised
widely for proposals, and qualified agencies are selected oa the
busis of reseurch plans offering the greatest prababilities of suc-
cess, The resenrch is carried ont under contract, and adminis.
tration and surveillance are responsibilities of o Board-appointed
stuff.

The needs for highway research are many, and the National
Cooperative Highwaoy Research Progeam is an efficient mech-
anism for providing timely solutions ta problems of mutunl
concern to many responsible groups. The Program, however, is
intended to complement tuther than to substitue for or duplicate
other highway reseurch programs,
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INTRODUCTION

The National Cooperative Highway Research Program
(NCHRP) was established in 1962 to provide a continuing
program of highway research, It ts sponsored by member
departments of the American Association of State High-
way and Transportation Officials (AASHTO) in coop-
eration with the Federnl Highway Administration
(FHWA), U.S. Department of Transportation, and is car-
ried out under a three-way agreement among these agen-
cies and the Nationnl Acandemy of Sciences. AASHTO
annually proposes specific research prablems for inclusion
in the NCHRP fiscai yeur aclivities. At least (wo-thirds
of the member departments must approve the resenrch
problers and agree to their financinl support before they
can be brought into the Program. Following balloting by
the member departments, the approved problems nre
referred to the Academy, where they are reviewed (o
determine their acceptability to the Academy for admin-
istration by the Transportation Research Board, Each
State annually contracts with the Academy to commit o
portion of its Federal-aid highway planning research
(HPR) funds. These funds presently make available a
cooperative poo! of about $8.0 million for NCHRE each
year,

Ench research project in the program is assigned to a
pune! made up of persaons knowledgeable in the particular
problem area, The penel analyzes the problem, outlines
the particular project and its objectives, and then prepares
a research project statement by which proposals are so-
licited [rom qualified research agencies, The panels review
the proposals, recommend coniract awards, and provide
counsel to the NCHRP stafl responsible for surveillance
of work under the research contracts, Finally, they review
finnl reports for acceptability and for accomplishment of
the approved research plan, There are presently some 711
members on these panels coming from 45 States, the
District of Columbin, Puerto Rico, Canada, and New
Zealapd.

A professional staff is assigned to NCHRP by the
Board, Projects engineers with training and experience in
the many research aress encompassed by the Program
are responsible for ndministrative and technical surveil-
lance of the contracts. If necessary, frequent meetings

involving the staff, panel, and agency personnel are held
to review project progress and provide guidance for on-
going work,

The research findings are published in either of two
regular NCHRP report series or as a Research Results
Digest, Ench state highway administrator receives a copy
immediately on publication, and as many as 6,000 copies
are issued through the Transportation Research Board's
Publication's Diftee.

Twice each year, detailed progress reports are submit-
ted by the NCHRP to the sponsors to provide them with
current information on the specifics of techinical progress
of the projects, as well os the specifics of sdministrative
matters relating to Program operation. These reports are
supplemented by publication of an annual summary of
progress that is made available at the end of each year
1o both the sponsors and the public at large,

HOW NCHRP PROGRAMS ARE FORMULATED

NCHRP programs are initiated on an annual basis, and
there are many steps between initintion and the time that
the final reports are published, Euch fiscal year's program
must start with the identification of critical problems by:
state highway and transportation departments, AASHTO
Committees, and the Federal Highway Administration,

The many problems (usually for more than 150)
received from these sources each year are first sereened
to determine:

« Il the proposed problem represents an immediate
research need and is of interest to many stales,

« If it can be handled efectively under a cooperntive
program,

o If similar efforts are already under way, or if satis-
factory answers are already available, In these respects,
a search is made of the relevant literature stored in the
Board's automated Highway Resenrch Information Ser-
vice.

« The probability of success,

The technical merits of the problems that survive this
initial screening (usually about 50 percent) nre then eval-
uated in depth by the AASHTO Standing Committee on
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Research. Final priorities are determined each year at o
meeting to formulate research programs for the NCHRP,

After the program is approved, by AASHTO, it is
referred to TRB for execution,

PROGRAMS RECEIVED TO DATE

Through most of NCHRP's history, each yeuar's pro-
gram generally has consisted of from 7 to 10 new prob-
lems, each with funding usually ranging between $150,000
und $300,000 and a like number of continuations of proj-
ects funded in carlier years. Measured against the large
number of research necds, us cvidenced by the list that
has ranged ps high as 188 problems submitted for eval-
uation in a single year, the funds made availuble to the
NCHRP each year have been far too limited, For about
15 years, annual funding for the NCHRP remnined nearly
constant at just befow $5 million, while, during this pe-
ried, the purchasing power of the research dollar was
severely recluced by inflation. This decline was reversed
with ¢nactment of the Surface Transportation Assistance
Act of 1982 which resulted in zn approximately 50 percent
funding incrense for NCHRP. The federal-nid highway
legislation enacted in 1987 hnd the effect of reducing
NCHRP funding by [8 percent to a level of about $6.8
million, In February 1988, AASHTO approved & new
formula for NCHRP contributions (5.5% of Federal-Aid
Highway Planning and Research apportionments) to re-
store NCHRP funding to approximately $8.3 million
starting in fiscal year 1989,

In 1988 AASHTO referred the twenty-seventh program
(FY '89) of research problems. From ull programs

through FY '89, 541 research contrncts have resulied,
totaling seme 3R6.5 million, The subject matter of the
projects ranges across the full spectrum of concern within
the highway industry and evidences the spansor’s im-
mediate interest in acquiring answers at an early date to
the many acute problems facing administrators and en-
gineers, The twenty-cighth program (FY '90) was for-
mulnted in September 1988 by the Standing Committec
on Research, Proposals will be soficited in March 1989,
AASHTO's initial steps townrd development of the
twenty-ninth research program (FY '9[) were taken in
October 1989,

FINANCING THE PROGRAM

Each year, each State contracts with the National
Acndemy of Sciences to support the Program. The agree.
ment commils the State to 5% percent of its 1} percent
federa)-aid highway planning and research (HPR) funds,
From these contributions a cooperative pool of about $8.3
million is presently made available ench year for
NCHRPMs administrative and contract research opera-
tions. Funds are scheduled to become available such that
research can begin neur the end of each year; for example,
projects in the FY '8% propram were scheduled to begin
in December 1988,

HOW THE NCHRP IS ORGANIZED TO ADMINISTER
RESEARCH PHOGRAMS

All problems are assigned 1o specific problem areas
within ¢ach of the eight broad research fields shown in

NCHRP RESEARCH FIELDS AND AREAS
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TABLE 1
DISTRIBUTION OF PROJECTS WITH
RESPECT TO GENERALIZED SUBJECT AREAS

NO, OF PERCENT  GENERALIZED

PROIECTS  OF FUNDS  SURSECT AREAS

52 9.0 Socio-economis and environmental
issues

60 12,5 Urban issues

13 34 Multimoda] issues

82 13.9 Safety and nccident prevention

20 3.5 Legal studies

26 13.8 Specind projects (including in-houwse)

31 4.7 Improved materials quality and
petformunce

3 8.0 Highway maintenance

69 12,3 Specificntions, fests, nnd construction
control

100 18,9 Structural design and performance

Figure 1 and are given related NCHRP praject numbers.
In terms of generalized subject areas, the distribution of
all projects through FY 1989 is shown in Table 1.

Each project is assigned to o panel consisting of out
standing individuals very knowledgeable in the project
aren who are looked to for technical gridance and counsel
throughout the research and reporting phases, A brond
search is made for these individuals, and the Board usually
receives about four to five times us many nominees 1s can
be used in the available panel positions. The panels are
in existence for the life of their projects. Members do not
act as copsultunts or advisors to project investigators; they
may not submit proposals for research, All members serve
without compensation, and their total yearly contribution
to the Program adds up to thousands of man-days, The
panel members are drawn from all walks of professional
life, and, as shown in Table 2, heavy dependence is placed
on the states for providing members, The perspective of
state people in defining the research needed to solve op-
erational problems is most important if projects that are
both practicnl and fensible within the limits of available
funds are to be structured.

The duties and responsibilities of praject panels include;

« Defining the scope of problems nssigned by
AASHTO and drafting project statements regquesting pro-
posals for studies,

s Evaluating propesels and making recommendations
regarding sclection of research agencies.

s Manitoring research progress.

» Providing guidance regarding technical aspects of the
research,

+ Reviewing and evaluating project reports as to the
accomplishment of objectives and suitability for publi-
cation,

» Muking recommendations as 1o whether or not stud.
ies should be continued,

HOW THE PROJECTS ARE PLACED UNDER
CONTRACT

It is imporiant to note that the NCHRP is not in the
business of swarding grants for basic research, Ruther,
the Program ealls for contract research with specific ob-
Jjectives that, i achieved, will resulr in solutions that are
practical and readily usable. As the NCHRP gets each
yenr's program under way, the project pancls meet 10
write researcl project statements based on the research
problems referred by AASHTO.

These statements are then sent nutomatically to a mail-
ing list of some 3,000 rescarch apencies ranging from
individuals 1o large corporations. Anyone may be added
to this list by request addressed to the Director, Coop-
erative Rescarch Programs at TRB. Because NCHRP
operates on a fixed-schedule, proposals must be submitted
according 1o fixed deadlines,

Contracts have been let to agencies headquartered in
more than 25 States, the District of Columbin, and one
foreign country. The types of ngencies selected to conduct
NCHRI research are listed in Table 3, The opportunity
to propose is open (o anyone possessing extensive, dem-
onstrated copability and experience in the problem aren,
Beenuse the projects call for practical remedies to pressing
operational problems, it is expected that only the highest
level of ngency enpability will be applied in meeting the
commitments of the propesal—capability cannot be de-
veloped at project expense. Consonant with the goal of
providing practical, readily usable solutions to pressing
prablems, time and experience have led to the develop-
ment of fairly stringent specifications for proposals and
agency atiributes that are acceptable to the mission-ori-
ented nature of the NCHRP. Proposals must comply with
the format in the current brochure, Information and In-
structions for Preparing Proposals,

TABLE 2

DISTRIBUTION OF PROJECT PANEL AND
COMMITTEE MEMBERSHIP WITH
RESPECT TO AFFILIATION

NO. OF POSITIONS

AFFILIATION MEMBERS  INVOLVED

State highway and transportation 330 k¥l
departments

Federal Highway 37 +8
Administration®

Special transpartation and other a6 67
povernmental sgencics

Educational instilutions 110 13

Research institutes 7 7

Industry, consultunts, and rade 153 187
assacintions

Professional societies mud service 8 B
arganiztions — —

All 7 822

* Does not include laison representutives
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TABLE 3

AGENCY DISTRIBUTION OF FY *63 THROUGH
FY '89 PROJECTS

-CONTRACTS
TYPE OF AGENCY N, %
Educational institutions 181 34
Research instifutes B84 16
Industry, consultants, und trade 242 46
associntions
Professional socielivs and service 13 2
arganizations
State highway and transportation 5 |
depariments
Special transportation and other 4 |
povernmental agencies . —
All 329 100

The staff and panel members cvaluate ull proposals in
a uniform manner, with primary consideration given to:

& The understanding of the problem and the merit of
the research plan and approach.

» The experiment design and the promise of lulfilling
the objectives of the project statement.

o The qualifications of the principnl investigator and
other members of the research team,

« The adequacy of the facilities.

The proposed budget is nof one of the primary factors
because the funds available for reseach are announced in
the project statement. The budget does not enter the
evaluation process leading to ngency selection, except
when specific items are reviewed to better determine man-
power allocations and distribution of resources. When the
proposed cost eaceeds the funds stated to be available,
the proposal is rejected on receipt,

A panel meeting is held to select an agency for each
project, and a review is made of all known aspects of
performance of the proposers on other research projects
under NCHRP or elsewhere, The successful proposals
are retained by the panel members for use in monitoring
the research. Proposals are cousidered to be privileged,
and the information in them is not relenscd outside the
TRB unless explicit approval is obtained from the agency,
Policy also holds that panel deliberations and meeting
notes are privileged.

Following the selection meetings, a list of recommende
research agencies is transmitted to AASHTO and the
Federal Highway Administration for their review and
approval, Contracts between the Academy and the re-
search agencies are executed, and research is begun.
Again, it should be emphasized that the NCHRP is a
program of contract research—it does not operate on o
grant basis. Further, proposals can be received only in
response to advertised project statements, as the funds
available ench year to the Program are earmarked in their

entirety for research problems specified by the sponsar—
AASHTO,

From the standpeint of AASHTO' interests, needs,
and capital investments, it is important to understand
that n contract is not signed with the selected ageney until

. the stafl and project panel are satisfied that the proposed

scope of work provides the best probability for success
in meeting AASHTO's needs. In the period between
agency selection and confract execution, o concerted effort
is made 10 resolve questions and clarily matters of tech-
nical substance emanating from the selection process. This
action usually results in an addendum to the resenrch
plan in the agency’s approved proposal; therefore, both
the proposal and the addendum are incorporated in the
contract as the binding scope of work. Furthermore, soon
ulter contract execution, the agency is required to submit
a Working DPlan that is intended to be an amplified version
ol the rescarch plan. It is against this document that
progress of the project is monitored by the steff and proj-
ect punel.

The policy of the NCHRP is to provide n debriefing
to unsuccessful proposers to indicate the technical areas
in which their proposals were judged wenk and deficient
and how the weaknesses or deficiencies were factors in
their not having been selected,

The projects included in the 27 fiscal year programs
conducted {o date are listed in Table 4.

The Academy's research contract is either;

¢ Cost-Reimbursement
» Cost-Reimbursement Plus Fixed Fee
¢ Fixed Price

The Academy decides, in agreement with the agency,
which type of contract will be nsed in each case.

KEEPING TRACK OF RESEARCH IN PROGRESS

Once resenrch starts, ndminisirative and technical sur-
veillance of its progress is performed by NCHRP staff,
presently standing ut 16—8 professional, 8 support. In-
depth surveillance by projects engineers with wide-rang-
ing cxpertise contributes much to the probability of
project success and can be one of the most significant of
the several elements influencing how well objectives are
met. It is recognized, however, that o delicate balance
must be muintained in the practical exercise of surveil-
lance, It must be penetrating enough to be effective, yet
it must not be 50 complex or burdensome as to distract
the researchers from their primary efforts or add unrea-
sonably to the agency’s cost of doing business,

In addition to reviewing monthly progress schedules
and quarterly progress reports, the projects engineers
maintain frequent telephone contacts and regularly visit
the research agencies throughout the contract periods.
They talk with each principal investigator about the proj-
ect's status to learn if the research is being pursued in
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line with the approved research plan, and they provide
guidance in all technical and administrative matters, They
provide linison in whatever manner is required to keep
their project panels abreast of progress and to acquire
panel guidance and counsel in technical mutters, partic-
ularly as regards the relationships between research ob-
Jjectives and the needs of the practicing engineer. Because
the agency's proposal is incorporated in its entirety in the
contract, the agency's approved budget is among the items
subject to the terms of the agreement. The principal in-
vestigator has flexibility in munaging the budget up to
the point of not materinlly departing from the approved
research plan or exceeding the contract's maximum al-
lowable cost. Muajor changes to account for promising
new leads or unproductive lines of study must be approved
in advance by the staff and project panel and are autho-
rized through a contrnct amendment, Agency invoices
are checked monthly by staf for deviations from the
approved budget. Based on all surveillance activities, stafl’
prepares its own progress reports, which are sent to the
sponsors to provide a current awareness of ongoing work.
Finally, the staff and panels evaluate the completed re-
search to determine the degree of technical complinnce
with the contract so thut recommendations for contract
close-gut can be made.

A point heavily stressed with the reseurch agencies at
the time of the first surveillance visit is that they must
orient their thinking toward presentation of their research
results in a form that is directly usable by practicing
engineers, Further, to ennble an easy determination of
the usefulness of the results to practice, each finul report
includes n “Summary of Findings" and a chapter on
“Interpretation, Appraisal, and Application of Results,”
The detailed research techniques and analyses of interest
primarily to researchers are offered in appendixes, Such
specifiation of the style and organization of reports
guides the researcher in presenting results so that maxi-
mum use by the sponsors may be obtained.

NCHRP publications consist of:

s Project reports in the regular NCHRP Report series.
. » Reports in the NCHRP Synthesis of Highway Prac-
tice series,

« Apnunl summary of progress through December 31,

+ NCHRP Resenrch Results Digests,

» NCHRP Legal Research Digests,

« Semiannual progress reports.

The semiannual progress reports are issued anly to the
various program participants. The other publications ure
distributedd more widely through the NCHRP and
through the Board's selective distribution process; the
print order for reports in the formul NCHRY series ranges
from 3,500 to 7,000 copies. In addition 10 AASHTO and
the Chief Administrative Oflicers, copies aulomatically
Bo to:

+ Individual TRB members who have selected publi-
cations in the particular subject area of the report,

« About 100 libraries,

« Transportation Rescarch Doard representniives in
the state highway and transportation departments,

« BEducational institutions.
» Linison representatives.
» Approprinte panels and committees,

News releases announcing the publication of NCHRP
reports are sent to appropriale trade publications and
other news media. For each report, the NCHRP stall
writes o foreword that identifies the fields of specialty of
those individuals having most interest in the results, It
also suggests how the results fit into present knowledge
and practice. Furthermore, the Board's Technical Activ-
ities Staif follows the progress of the work and is therelore
able to discuss the potential application of resenrch resulis
during their periodic visits to State highway and trans-
portation departments, All published reports are offered
for sule through the Board’s Publications Office and are
also entered in the National Technical Information Ser-
vice (NTIS). All unpublished reports are placed on mi-
erofiche for ready availability to interested parties.

SYSTEMATIC PLANNING FOR GETTING RESEARCH
RESULTS FROM NCHRP PROJECTS INTO PRACTICE

Promoting Useful Reaults

Previous refcrence hias been made to the fct that many
activilies take place between initiatien of research pro-
grams and execution of research contracts. Muny addi-
tional ones take place before formal publication of the
finnl reports is realized. At milestones in the process net-
waork reflecting all activities, NCHRP concentrates on the
opportunities to incrense the probability that useful results
will find their way into practice more quickly. Beyond
the sponsor’s initinl contribution of setting the goals for
u program of applied research dedicated to solving press-
ing operational prablems, the NCHRP tries to [urther
incrense the probability by:

« Establishing the ngency snd persennel qualifications
that are mandatory if the gouls are to be achieved, Em-
phasis is placed on the impartance ol a record of suceessful
past performance in endeavors similar to those to be un-
dertaken. Further, it is also stipulated that proposuls nre
not acceptable if they do not contain specific statements
as to how the anticipated results can be used to improve
practice.

» Making use of panel members, who not only are
experts in the particular problem area but who also have
u complete understanding of the needs of the practitioners,
to define the research problem and its objectives in the
form of o precise project statement on which fully re-



sponsive reseirch proposals can be based. Experts drawn
from the highway and transportation departments play a
major role in this task.

+ Exercising extreme care in \he process of selecting
research agencles to ensure not only that the proposed
research plan is the best possible in nddressing the specifics
of the objectives but that it also culminates in the best
protmise for providing the practitioner with n praduct that
is both usable and readily implementable.

« Establishing—an the basis of stafl and project panel
review of and suggested modifications to the research
plan—a clear meeting of the minds as 1o what specifically
is expected [rom the project and the researchers in order
to meet the needs of the practitioner,

« Acquiring an amplified research plan that is intended
to detail comprehensively the approved research plan and
to include a specific schedule of events for the major tusks.,
This document is used by the stall in the day-to-duy
surveillance of the project's progress and by the project
panel as required,

¢ Carrying out project surveillance sufficient to keeping
the research in line with the approved research plan,
constantly keeping the researchers aware of the needs of
the practitioner, and insuring that all project develop-
ments through final reporting center around these needs.

o Requiring research reports in a format that is de-
signed specifically to first meet the needs of the busy
administrator snd the pructitioner, Different treatment is
given to the material that would be of interest to other
researchers,

NCHRP Reporting of Rosearch Rosuits

In an applied research program such as the NCHRP,
the sponsor rightfully expects not only results that are
accurate but also findings that can be readily put into
practice. This means that the final research reports must
be presented in language understandable te both admin-
istrators and engineers and in such format as to permit
cosy nssimilgtion. Resenrch reports are sometimes so
clouded by obscure language and format that the reader
must spend precious time and effort in translating them
into concise and readily usable working documents. Re-

search agencies for the NCHRP are required to report
their resulls in a form that succinctly summarizes (he
findings for the busy administrator and likewise informs
the practitioner of the application of the findings. The
detniled resenrch techniques and analyses in which a re-
searcher would be interested are presented in nppendixes
and do not have to be labored through to extract the
findings. The Program specifies style and orgenization of
nll reports to guide the researcher in his writing so that
maximum use by the sponsors may be obtained,

IMPLEMENTING RESEARCH RESULTS

Qver the years there have been opportunities for the
Program stalT and various AASHTO committees to work
together to structure the research findings into the best
possible form for immediate use by the practitioner. Such
joint efforts are highly desirable and represent the ultimate
in the steps that the Program can tnke to weight the odds
in favar of implementation of the findings.

AASHTO has provided the NCHRI® with frequemt
appartunities for stall and project resenrchers to go before
the various committees of the Association to present their
findings and recommendations direetly to the user com-

munity.

EXAMPLES OF UTILIZATION OF NCHRP RESEARCH
RESULTS

Beyond the uses of NCHRP research results cited in
Table 5, there undoubledly are many other uses that are
unknown to the Program. NCHRP reports have been
abstracted by numerous foreign countries, including Rus-
siz, with subsequent utilization being reported here, In
the interest of all potential users, the Program will be
grateful for any information on actual application of re-
sults and nssociated cost savings. This will be reported in
the liope that widespread interest will develap in the States
and that, consequently, research results will find their
wany more quickly into policies, practices, procedures,
specifications, and standards of the highway and trans-
pertation departments.

AWARD-WINNING RESEARCH UNDER NCHRP

Several projects have been honored to date as outstand-
ing contributions 1o the field of highway safety and have
received Metropolitan Life Awards for Research in Ac-
cident Prevention from the Nationa) Safety Council. They
are:

+ NCHRP Project 1-7, "Development of Interim Skid-
Resistunce Requirernents for Highway Pavement Sur.
faces.” In 1968, this project, reported as NCHRP Report
37, “Tentutive Skid-Resistance Requirements for Main
Rural Highways,” received the Award of Merit ($500),

« NCHRP Project 3-8, “Fuctars Influencing Safety at
Highway-Rail Grade Crossings.” In 1969, this praoject,
reported as NCHRP Reporr 50, “Factors Influencing
Safety nt Highway-Rail Grade Crossings,” received top
honors—ithe Award of Honor (81,000).

¢ NCHRP Project 2-3, “Analysis of Motor Vehicle
Accident Dam as Related to Highway Classes and Design
Elements.” Alsa in 1969, this project, reparted as NCIHRP
Repore 47, " Accident Rates as Related 10 Design Ele-
ments of Rura) Highways,” placed second und received
the Award of Merit ($500).



Other projects prominent in various other classes of
awards are:

o NCHRP Project 20-7, Task 2, "The Relation of Side
Slope Design 1o Highway Safety.” In 1977, Eugene D.
Marquis and Graeme D, Weaver shared the 1977 Arthur
M. Wellington Prize of the American Society of Civil
Engineers for their paper, *Roadside Slope Design for
Safery,” which was based on the research reported in
NCHRP Report 158, “Selection of Safe Roadside Cross
Sections,”

« NCHRP Project 20-3, *Optimizing Freeway Corri-
dor Operation Through Traffie Surveillance, Communi.
cation, and Control,”™ In 1969, a paper based on this
project received Honorable Mention under the Past Pres-
ident's Award, Institute of Traffic Engineers.

e NCHRP Project 9-1, “Asphalt Durabitity and {1s
Relation ta Pavement Performance.” In 1969, 8 paper
based on this project, reported in NCHRP Report 67,
*Relation of Asphalt Rheological Praperties to Pavement
Durability,' received the W. J. Emmons Annual Award
of the Assaciation of Asphalt Paving Technologists as
the best paper at the annual meeting.

s« NCHRP Project 5-8, "Warrants for Highway Light.
ing.” In 1973, a paper based on this projeet, reporied in
NCHRP Report 132, "Warranis for Highway Lighting,”
received the Highway Research Board Award as the most
outstanding paper presented at the Bourd's Annual Meet-
ing.

SUMMARY

The National Cooperative Highway Rescarch Program
is a unique contract research cffort designed to respond
quickly and efliciently to the needs of’ State highway and
transportation departments through the solution of the
pressing transportation problems, Although the Trans.
portation Rescarch Board administers the Program, the
research content is solely the prerogative of the American
Associntion of Stote Highway and Transporintion Offi-
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e NCHRP Project 12-7, “Effects of Weldments on Fa-
tigue Strength of Steel Beams” In 1977, the Principnl
Investigator, Profvssor John W. Fisher, received the
T. R. Higgins Award from the American Instituts of Steel
Construction as author of NCIHRP Repori 147, “Fatigue
Strength of Steel Beams with Welded Stiffeners.”

« NCHRP Project 12-12, “Welded Steel Bridge Mem-
bers Under Yartuble-Cycle Fatigue Loadings." In 1979,
the Principal Investigators, Karl H. Klippstein and
Charles G, Sehilling, were co-recipients of the Arthur M,
Wellington Prize lrom the American Society of Civil En-
gincers for their paper, “Fatigue of Steel Beams by Sim-
ulated Bridge Traffic,” published in the Journal of the
Srructural Division, August 1977, The paper was based
on Project 12-12,

« NCHRP Projeet 20.9, “Sorioeconomic  Conse-
quences of Right-of-Way Acquisition Induced Resident
Dislocation." The Principal Investigator, Mr. Jon E.
Burkhardt, received the 1980 Pyke Johnson Award from
the Transportation Research Board as author of the paper
“Residential Distocation: Costs and Consequences.”

e NCHRP Project 1-17, “Guidelines for Recyeling
Pavement Materials.,” In 1981, o paper hased on this
project, reported in NCHRP Report 224, "Guidelines [or
Recycling Pavement Materinls,” received the W. J.
Emmons award for the best technieal paper at the
unnual meeting of the Associnion of Asphalt Paving
Technologists,

cials and its member departments, The Program is one
of applied (rather than basic) research, and every possible
effart is made to help administrators and engineers put
the findings to early use. Program policy ensures maxi-
mum exposure of the research while in progress in the
hope that research resalts will, in fact, more quickly find
their way inta practice in the form of policies, procedures,
specifications, and standards of State highway and trans-
portation deparuments,
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TABLE 4
SUMMARY OF STATUS THROUGH DECEMBER 31, 1988 FOR FY '63 THROUGH FY 8% PROJECTS
CONTRACT
PROJECT AMOUNT OR
RESEARCH CONTRACT
NO. TITLE AGENCY COST (5)
AREA ONE: PESIGN—PAVEMENTS
1-1(1) Development of Pracedures for Comparing the AASHO Road Test Findings with HRB 42,800°
Performance of (1) Existing [*avements and (2) Newly Constructed Experimental
Pavements
1-1¢2) Guidelines for Extending the Findings of the AASHO Rond Test—Implementation HRA 11,356¢
Phase
1-2 Comparison of Different Methods for Evaluating Pavement Conditions Purdue U 29,957
1-3(1) Factors influencing Pavement Performance—Regional Purdue U 45,982¢
1-3(2) Factors Influencing Pavement Performance— Local Northwestern U 19,850*
[-3(3) Factors Influencing Pavement Performance U of Californin 19,800*
1-4(1}) Extension of Road Test Performance Concepls Georgia Tech 10,000*
1-4(DA Extension of Road Test Performance Concepts Duke U 19,924+
t-4(2) Extension of Road Test Performance Concepls Purdue U 12,243*
1-5 Delecting Variations in Loud-Carrying Capacily of Flexible Pavements Cornell Aero Lab 49,011
1-5(2) Detecting Seascnal Changes in Load-Carrying Capabilities of Flexible Pavements Texas A & M 49,428
1-6 Standurd Measurements for Satellite Progrum-~Measurement Team Texas A & M 61,353
1-7 Development of laterim Skid-Resistance Requirements for Highway Pavement Penn State U 24,815¢
Surfoces
1-8 Factors Involved in the Design of Asphult Pavement Surfuces Muterials R & D 13,255+
1.9 Evaluntion of Studded Tires Cornell Aero Lab 24,598
1-10 Translating AASHO Rond Test Findings— Basic Properties of Pavement Components  Malerials R & D 99,803*
103,291*
I-10A Systems Approach to Pavement Design— Implementation Phase Texns A & M 100,000°
1-10B Development of Pavement Structural Subsystems Woodward-Clyde 447,941
111 Evnluation of AASHO Interim Guides lor Design of Pavement Structures Materials R & D 63,7200
20,205*
1.12 Determination of Pavement Friction Coeflicients Required for Driving Tusks Franklin Inst 309,244*
112A Wet-Wenther Skidding Accident Reduction al Intersections Qhio DOT 199,955¢
1-12(2) Lacked-Wheel Pavement Skid Tester Correlation und Calibration Techniques Penin Stute U 319,000*
1-12(3) Requirements for Wear-Resistant and Skid-Resistant Highwuy Pavement Surfuces Materials R & D 261,955%
1-13 Effects of Studded Tires on Highway Safety Calspan Corp 208,898+
1.13(2) Effects of Studded Tires on Highway Safety—Nog-Winter Driving Conditions U of Michigan 39,4500
1-14 Influence of Combined Highwny Grade and Horizontul Alignment on Skidding U of Michigan 69,768*
1-15 Design of Cantinuously Reinforced Concrete Pavements lor Highways U of Texns 151,870¢
1-16 Evaluation of Winter-Driving Traction Aids Penn State U 304,400%
1-17 Guidelines for Recyeling Pavement Materinls Texas A&M 199,470*
.18 Calibration and Correlation of Response-Type Road Roughness Measuring Systems U of Michigan 250,000*
1-19 Development of a System for Nationwide Evnluation of PCC Pavements U of [Ninois 225,000¢
1.20 Influence of Asphalt Temperature Susceptibility on Pavement Construction nnd Texns A & M 200,000°
Performance
121 Repnir of Jolnt-Related Distress in Portlund Cement Concrete Pavements U of Vlinois 300,000*
1-22 Shoulder Geomeltrics and Use Guidelines Hugh Downs/RK&K 100,000¢
1.23 Pavement Roughness and Rideability KETRON, Ine 249,%990°
1-23(2) Pavement Roughness und Ridenbility— Ficld Evaluation JMI Research 199,983+
124 Revision of AASHTO iInterim Guide for Design of Pavement Structures MeCullough /Finn —
1-25 Effects of Heavy Vehicle Characterisiics on Pavement Response und Performance TRB 100,000
1-25(1) Eﬂ;ects of Heavy Yehicle Charncteristics on Pavement Response and Performance— U of Michigan 400,000
Phase 11
1-26 Calibrated Mechanistic Structural Analysis Procedures for Pavements U of Nlinais 250,000
1-27 Video Image Processing for Evaluating Pavement Surface Distress — 350,000
AREA TWO: ADMINISTRATION—~ECONOMICS
2-1 Criterin for Highway Benefit Analysis U of Washington 101,943¢
2-2 Guidelines for the Determination of Community Consequences U of Washington 48,873
2-3 Anu]lysis of Motor Vehicle Accident Data as Related to Highway Classes and Desipn Cornell Aero Lab 155,972
Elements
2.4 The Value of Highway Travel Time, Comfort, Convenience, and Uniform Driving Texns A & M 77,1000

Speed



PROJECT

STARTING COMI'LETION
DATE DATE PROJECT STATUS ** tfar detuils, see [ntest Sumzmazy of Progfessh NO.
3/1/63 2/29/64 Completed-—Published as NCHRD Reports 2, 2A 111
3/1/64 8/31/65 Contract termipmted —No report 1-1(3)
2/15/63 2/28/65 Completed—TInit, ph. prbl. s NCHRP Rep, 7 fimal rep. not publ; for avail, see project writeup 12
in latest Sum. of Prog. 12
2/15/63 9/30/67 Completed — Published as NCHRP Report 132 1-3(1)
9/1/63 9/30/64 Completed — Published ns NCHRP Report 22 132
471764 10731765 Completed — Published as NCHRP Reporl 35 1-3(3)
10/1/63 9/30/64 Completed — Published 1s NCHRP Report 10 1-4(1}
2/1/68 9/30/66 Completed — Published ns NCHRP Report 97 14(1)A
2/1/64 1/31/66 Completed — Published s NCHRIP Report 30 1-4(2)
1715/64 7/15/65 Completed—Published s NCHRP Report 21 15
9/1/66 6/30/68 Completed —Published as NCHRI* Repori 76 1-5(2)
3731/64 1731/67 Completed — Published as NCHRP Report 59 16
6/15/65 12/15/66 Completed—Published as NCHRP Report 37 17
1/1/65 2/28/66 Completed—Published as NCHREP Report 39 I-8
10/1/66 6/30/67 Completed— Published us NCHRP Report 61 19
9/12/66 3/11/68 Completed— Report included in NCHRP Reports 139, 140 110
12/1/68 12731770 Completed— Published ns NCHRP Reports 139, 140 1-10
i/ 12A3yn Completed — Published ns NCHR# Report 160 1-10A
2/1/74 1/31/86 Completed— Publishied ns NCHR]® Report 291 1-108
10/23/67 6/30/70 Completed-—Published ns NCHREP Report 128 11l
8/1/70 4/30/71 Completed—ublished by AASHTO 111
8/25/69 6/8/73 Completed—Published as NCHRP Report 154 1-12
171775 178 Completed —Rep. not publy for avail, see praject writeup in latest Sum. of Prog, 1-12A
9/16/70 5/15/73 Completed—Published as NCHRP Report 151 1-13(2)
1121/ 9/30/75 Completed—Rep. not publ,; for avail,, see project writeup in Jatest Sum, of Prog, 1-12(3)
4/19/71 8/20/74 Completed—Published as NCHRI® Report 183 1-13
2715772 5731773 Completed-—Published as NCHRP Report 176 1-13(2)
10/15/72 1714774 Completed—Published as NCHRP Repart 184 1-14
8/1/72 B/31/75 Completed—Rep. not publ.; for avail, see project writeup in Jatest Sum. of Prog. 1-15
6/3/74 10/31/81 Completed—Rep, not publ,; for avail,, see projeet writeup in hiest Sum, of Prog, l16
11/1/76 9730/79 Completed —Published 45 NCHRP Report 224 1-17
1071777 9730780 Completed—"ublished ns NCHRP Report 228 1-18
1723778 3/15/83 Completed —Published in NCHRP Report 277 1-19
/7719 1/16/84 Completed—Published as NCTIRI* Reports 268 wnd 269 1.20
5/15/80 6/28/85 Completed—Published as NCHRP Report 341 121
9/8/81 4/1/83 Completed—Published as NCHRP Report 253 1-22
174782 11730/84 Completed —Published as NCRP Report 275 -23
1/6/86 12/31/87 Completed— Published as NCHRP Report 308 1-23(2)
— o Conducted under Project 20-7, Task 24 1-24
6/12/86 11730787 Report not publ., lor avail,, see project writeup 1-25
9/1/88 8/31/91 Research in progress 1-25(1)
2/6/87 6/30/89 Research in progress 126
30 months In developmenial stage 1-27
6/1/63  11/30/67 Completed—Rep. not publ.; for svail,, see project writeup in latest Sum. of Prog, 2-1
7/1/63 831764 Completed— Published as NCHREP Report 18 22
6/1/63 B/31/66 Completed —Published as NCHRP Reporg 47 23
6/1/63 8/31/66 Compicted — Published us NCHRP Repart 33 -4
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TABLE 4 (Continued)

CONTRACT
ROIECT AMOUNT ont
RESEARCH CONTRACT
NO, TITLE AGENCY COST ($)
AREA TWO (Continued)
2-5 Running Cost of Matar Yehicles ns Affected by Highway Design and Traflic Catholic U 49,998+
51,265*
2-5A Running Cost of Motor Vehicles ns Affected by Highway Design and Teaflic Paul J. Clatfey 35,000
30,665+
2-6 Warranted Levels of Improvement for Local Rural Roads Stanford U 40,000*
2.7 Rond User Costs in Urba Areas Cuarthalic U 09,376
-3 Estimation and Evaluation of Diverted and Genermed (Induced) Traffie Northwestern U 40,000+
2.9 Effeet of Highway Landscupe Development on Nearby Property Franklin Inst 149,103+
2-10 Future Needs for Oversize-Overweipht Permit Operation on Stute Highways Jorgensen & Assoc 99,655
2-11 Summary and Evuluation of Economic Censequences of Highway Improvements HRB 110,000*
2.12 Highway User Economic Analysis Stanford Res Inst 90,074
9,005+
213 Multilane Design Aliernatives for Improving Suburban Highways Midwest Res Inst 100,000
2-14 Public/Private Partnerships for Financing Highway Improvements Kimley-Horn & Assoc 125,000
2-15 Identifying, Measuring, and Evaluating the Benefits of Safety Roudside Rest Areas KLD Assoc 236,560
2.16 Relationships Between Vehicte Configurations and Highway Design TRB 900,000
217 Transportation and Eeopomic Development — 250,000
AREA THREE: TRAFFIC—OPERATIONS AND CONTROL
3.1 Development of Criterin for Evaluating Traflic Operations Cornell Aero Lab 78,965*
79,913*
3.2 Surveillunce Methods and Ways and Means of Communicating with Drivers Cornell Aero Lub 246,756
3.3 Sensing and Communication Between Vehicles Ohio Ste U 163,190*
3-4 Means of Locating Disabled or Stopped Vehicles and Methods of Communication Airborne Tnstr 78,517
with a Central Location 49,474
3-5 Improved Criteria for Designing and Timing Traflic Signal Systems Planning Research 123,030
48,155¢
: 93,717
3.6 Effect of Regulatory Devices on Intersectional Capacity and Operation De Leuw, Cother 153,175+
3.7 Establishment of Standards for Highway Noise Levels Bolt, Beranek 144,920
69,930
49,017+
307,486
3-8 Fuctors Influencing Safery at Highway-Rail Grade Crossings Voorkees & Assoc 17,171
74,250+
3.9 Analysis and Projection of Research on Traflic Surveillance, Communication, and Jorgensen & Assoc 23,760°
Control
310 Application of Vehicle Operating Charncteristics to Geometric Design and Traflie Cornell Aero Lab 41,520
Operations
31 Optimizing Street Gperations Through Truflic Regubuions and Control Peat, Marwick el al 258,331+
3.12 Development of Information Requirements and Transmission Techniques for Higlway — Adrborne Inste 198,655
Users 100,500
99,821+
313 Guidelines for Medial and Marginal Access Comtrol of Mujor Roadways Texas A & M 149,293+
3-14 Optimizing Flow on Existing Street Networks Edwards & Keleey 990,000
3.15 Weaving Area Operations Study Paly Tnst of NY 300,000
3.16 Freewny Lane Drops System Dev Corp 99,789*
76,815%
317 Improving Traflic Operations und Safety e Exit Gore Arens Penn State U 79,983
3-18(1) Improved Control Logic for Use with Computer-Controlled Traflic Stunford Res Inst 323,928‘
57,662*
3-18(2) Traffic Control in Oversaturated Street Nerworks Poly Inst of NY 200,000
3-18(3) Cost-Effectivencss Methodology for Evaluation of Signalized Street Network JHK & Assoc 123,267
Surveillance and Control Systems
3-18(4) Methodology for Performunce Evaluntion of Signalized Network Contral Strategies Campulran 148,705*
3-19 Grade Effects on Traffic Flow Stability and Cupacity Midwest Res Inst 220,443
3.20 Trallic Signal Warrnnts K LD Assacintes 120,000*

81,935+



PRrOICCT

STARTING  COMPLETION
DATE DATE PROJECT STATUS ** (far details, see lntest Sunimary of Progress) NO,
6/1/63 8/31/64 Completed — Published 1s NCHRP Report 13 25
6/1/65 12/31 /66 Completed—Report included in NCHRP Report 111 2.5
7/1/67 12/31/68 Completed— Report incloded in NCHRP Report 111 2-5A
8/11/69 8/10/70 Completed— Report included in NCHRP Report 111 25A
6/1/63 9/30/66 Completed—Published us NCHRP Report 63 2-6
2/1/64 5731766 Completed— Report included in NCHRP Report 111 2.7
5/1/64 8/31/66 Completed=-=Rep. not publ,; for avail,, see project writeup in latest Sum. of Prog. 2.8
11/8/65 1/31/68 Completed— Published as NCHRP Report 75 29
11/1/66 4/30/68 Completed —Published as NCHR{® Report 80 2-10
1/1/67 T/31/70 Completed—Published as NCHRP Report 122 2-1i
4/1/74 10/31/75 Completed—Report not published 2-12
0/11/76 5/31/77 Completed-—Report published by AASHTO 12
1/18/83 3731785 Completed—Published us NCHRP Repont 282 2-13
1/1/86 3/31/88 Completed—Published ns NCHRIP* Report 307 214
1/13/86 9/30/89 Research in progress 2.15
3/2/87 6/30/90 Research in progress 2-16
24 months In developmental stnge 2-17
2/15/63 2/29/64 Completed—Report included in Phase 11 report 3+t
7/2/64 2/28/66 Completed—Rep. nor publ,; for avail., see project writeup in tatest Sum. of Prog. 3-1
2/15/63 4/30/66 Completed—DPublished ns NCHRY® Reports 9, 28, 29 3-2
2/15/63 11730765 Completed—-Published 1s NCHRP Report 51 3-3
371763 331765 Completed—Published as NCHRP Report 6 -4
1/1/65 12/15/66 Completed—Published as NCHRP Report 40 34
3/1/63 12/31/65 Completed—Published as NCHRP Reports 3, 32 3-5
171/66 1731767 Completed—Published as NCHRP Report 73 3-5
8/1/68 12/31/89 Completed—'ublished as NCHRP Report 124 3-5
4/1/63 8/15/66 Completed—Published us NCHRI* Reports 11, 41 3-6
2/1/64 4/30767 Completed—Published as NCHRP Report 78 3-7
10/14/68 1715770 Completed—Published as NCHRP Report 117 3-7
4/1/71 6/30/72 Completed —Published as NCHRP Report 144 3-7
9/1/72 11/30/74 Completed—Published as NCHRP Reporis 173, 174 3-7
12/1/63 12/31/64 Completed—Report included in NCHRP Report 50 3-8
4/1/65 1/6/67 Completed-—Total project published as NCHRI* Report 50 3.8
10/} 5/66 1/14/68 Completed—Published as NCHRP Report 84 39
1/1/66 3/10/67 Completed— Published us NCHRP Report 68 3-10
9/1/66 9/30/68 Completed —Published as NCHRP Repaort 110 31
1071766  12/31/67 Completed — Report included in NCHRP Report 123 312
4/1/68 1271769 Completed = Report included in NCHRP Report 123 3-12
3/29/71 12711772 Completed—Rep. not publ,; for avail., see project writeup in latest Sum. of Prog. .12
9/1/67  11730/69 Completed— Published ns NCHRP Report 93 13
10/1/67 1/10/70 Completed—Published as NCHRP Report 113 314
1071769 12/31/73 Completed — Published as NCHRP Report 159 3-15
1171769 4/30/71 Completed —Rep. not publ.; for avail, sce project writeup in latest Sum, of Prog, 3-16
S/L/T2 10731773 Completed —Published as NCHRP Report 175 3-16
121770 11A30/72 Completed — Published as NCHRI® Repory 145 17
715/ 5/15/74 Completed—Report included in Phase 11 report 3-18(1)
4/15/75 6/30/77 Completed— Rep. not publ.; for avail,, see project writeup in Intest Sum. of Prog. 3-18(1)
o1 6/30/75 Completed—Published as NCHRP Report 194 3-18(2
5/1/75 4/15/77 Complered-=Rep. not publ,; lor avail., see project writeup in lutest Sum. of Prog. 3.18(3)
/21777 11/20/80 Completed— Rep. not publ; for avail., see project writeup in katest Sum. of Prog. 3-18(4)
9/1/71 8/31/74 Completed—Published as NCHRP Report 185 3-19
/1772 4/15/74 Completed—Report included in Phase II report 3.20
11/1/74 12/31/76 Completed —Rep. not publy for avail., see project writeup in latest Sum, of Prog. 3-20
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TABLE 4 (Continued)

CONTRACT
FROIECT AMOUNT OR
RESEARCH CONTRACT
NO. TITLE AGENCY COST ($)
AREA THREE (Comvinned)
J20A Penk-FHour Traflic Signal Warrants JHK & Assac 150,000*
3-21 Maolorist Response to Highway Guide Signing BieTechnology 272,071
3.21(2) Effectiveness of Changenble-Message Displays in Advance of High-Speed Freewny BioTechnology 170,993*
Lane Closures
322 Guidelines for Design and Operation of Ramp Cantrol Systems Stunford Res Inst 199,030
3-22A Ghidelines for Design and Operation of Ramp Control Systems Texas A & M 249,538*
323 Guidelines for Uniformity in Traflic Control Signal Design Configurntions KLD Associates 308,779+
324 Determine the Luminous Requirements for Retroreflective Highway Signing U of Michigun 100,000*
3.25 Cost and Snfety Effectiveness of Highway Design Elements Jorgensen & Assoc 260,576*
26 Investigation of Selected Noise Barrier Aconstical Parameters Penn State U 224,404
3.27 Guidelines for Selecting TrafMie Signal Contral at Individual Intersections Voorhees & Assoc 150,000
3-28 Development of an Improved Highway Capacity Manual JHK & Assac 161,000*
3.28A Two-Lane, Two-Way Rural Highway Capacity Texns A& M 157,492+
3.28R New Highway Capacity Manual Poly Inst of NY 283,440*
3.28C Eftects of Quality of Traflic Signal Progression on Delay Tems A & M 165,000
3-28(2) Urban Signalized Intersection Capacity JHK & Assoc 331,000*
329 Traffic Signa! Displny Complexity Systems Tech Inc 196,284+
3-30 Intersection Channelization Jack Leisch Assoc 130,000*
33 Guidelines for Evaluating Alternatives for Replacing a Grade-Separated Rail/Highway  Ernst & Whinney 200,000
Crossing
3-32 Temporary Pavement Markings for Wark Zones Texass A & M 164,990*
3.33 Capacity and Level-af-Service Procedures for Multilane Rural and Suburban JHK & Assoc 475,132
Highways
3-34 The Feasibility of a Natlonal Heavy-Vehicle Monitoring System Arthur D, Little 499,751
3.35 Speed-Change Lanes JHK & Assoc 250,000
3-36 Development of o Low-Cost Bridge Weigh-In-Motion System Bridge Weighing Sys 400,000
3.37 Cupacity of Ramp-Freeway Junctions — 500,000
3.38(1) Assessment of Alternntive Technologies for Relieving Urban Trafic Congestion Castle Rock Consult 199,752
3.38(1)A A Study to Assess Advanced Vehicle and Highwny Technologies TRE 42,500
3.38(2) Travel Characteristics of Large-Scale Suburban Activily Centers JHK & Assoc 300,000
3-38(3) Truflic Adoptive Control (Phase 1)— Critical Intersection Control Strategies Farrndyne Systems 149,951
3.38(4) Trufic Signal Contral for Snturated Conditians KLD Assoc 270,000
3-38(5) Effective Utilizntion of Strect Width Midwest Res Inst 160,000
3-38(6) Cast Sharing for Transportation Improvements Near Major Suburban Employment Indiana U Fdn 125,000
Centers
338N Access Manugement Policies and Guidelines for Activity Centers —_ 125,000
3-39 Evaluation and Calibration Procedures for Weigh-In-Motion Systems Texas A&M 265,000
3-40 Single Point Urban Interchange Design and Operations Analysis — 250,000
AREA FOUR: MATERIALS AND CONSTRUCTION—GENERAL MATERIALS
4-1 Development of Approprisie Methods for Evaluating the Effectiveness of Stabilizing U of IHinois 114,991+
Agents
4.2 A Study of Degrading Aggregates in Bases and Subbases with Production of Excessive  Purdue U 63,990¢
Amounts of and /or Harmful Types of Fines
43(1) Development of Methods 1o Ydentily Aggregate Particles Which Undergo Destructive VP 20,0004
Yolume Changes When Frozen in Concrete 23,337
4-3(2) Development of Methods to Identify Aggregme Particles Which Undergo Destructive  Penp Stpte U 56,457
Volume Changes When Frozen in Conerete 49,756*
4.4 Synthetic Aggregates for Highway Uses Battelle Mem Inst 14,790
4.5 A Study of the Mechanistn Whereby the Strength of Bases and Subbases Is Affected by  Michigan Tech U 64,105*
Frost and Moisture
4-6 Protective Coatings Tor Highwny Structural Steel Steel Str Paint 25,0000
41 Fatigue Strength of High-Yield Reinforcing Bars PCA 100,000+
50,000*
4-8 Research Nevds Relnting to Performance of Aggregates in Highway Construction Vi 55,254+
4-8(2) Density Standards for Field Compaction of Granular Bases and Subbases Clemson U 5,248
4-8(3) Predicting Moisture-Induced Damage to Asplnltic Conerete U of ldaho 190,177*
70,860
4-8(8) Predicting Moisture-Induced Damage 1o Asphaltic Conerete—10-year Field Evaluation U of ldaho 24,402*
Evaluation of Preformed Elastomeric Pavement Joint Senling Systems and Practices Uwh DOT 93,494+

4.9
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STARTING  COMPLETION PROJECT
DATE DATLE PROJECT STATUS ** (for detaibs, sec liest Surntary of Pragres) NO.
6/23/80 /31782 Campleteid — Published as NCHRF Report 249 3-20A
4/17714 1731/76 Completed—Rep. nat publ.; for avail, see project writeup in fulest Sum, of Prog. 3-21
12/1/79 8/31/81 Completed — Publisked us NCHRP Report 235 3-21(2)
4715/ 12731175 Completed— Rep, not publ,; for avail, see project writenp in latest Sum. of Prog, 3.22
/77 3/31/81 Completed—Peblished as NCHRI* Report 232 3-22A
4/8/74 7/28/17 Completed— Rep. not publ.; for avail, see project writeup in latest Sum, of Prog, 3-23
9/1/74 4/730/17 Completed—Rep. not publ,; for avail, see prajeet writewp in Intest Sum. of Prog. 34
1715/15 4/16/78 Completed — Published as NCHRI® Report 197 3.25
12/1/76 2/28/80 Completed— Rep. not publ,; for avail, see project writeup in litest Sum. of Prog. 3-26
11/15/76 /31/19 Completed — Published as NCHREP Report 233 327
12/15/77 8/15/19 Completed—Rep. not publ,; for avail, see project writenp in latest Sum. of Prog. 3-28
5/1/80 2/28/83 Campleted— Rep, nat publ; for avail, see project writeup in latest Sum. of Prog, 3.28A
7/1/82 3/31/85 Completed—Published as Highway Capacity Manual (TRB Special Report 209) 3-280
8/1/86 7/31/88 Report in review stuge 3-28C
1071779 8/31/82 Completed —Rep, not publ,; for avail,, see project writenp in lotess Sum, of Prog. 3-28(2)
7/1/83 3731786 Completed—Rep. not publ.; for nvail, see project writeup in lutest Sum, of Prog. 3-29
771783 5/15/85 Completed —Published os NCHRP Report 279 3-30
9/4/84 2/28/87 Completed —Published as NCHRE Report 288 3-31
5/1/88 2/28/87 Completed— Rep. not publ., far avail,, sce project writeup in Iatest Sum, of Prog. 3-32
6/1/85 5/31/89 Research in progress 333
11/1/85 9/30/88 Completed—Published as NCHRP Report 303 3-34
6/1/86 3/30/49 Reper in review stoge 3-35
2/16/87 8/16/80 Research in progress 3-36
36 menths In developmental stage 3.37
7/1/87 6/30/89 Resenrch in progress 3-38(1)
18 months In developmentud stage 3.38(1A
6/ 1787 2/728/89 Researeh in progress 3-38(2)
9/1/87 6/30/89 Rusearch in progress 3-38(3)
10/1/87 3/31/89 Research in progress 3-38(4)
4/1/88 471740 Research in progress 3.38(5)
5/15/88 B/31/89 Rescarch in progress 3-318(6)
I8 months In developmicntal stuge 3-38(D
3/1/88 2/28/89 Research in progress 3-39
2 months In developmental stage 3-40
6/1/63  10/31/66 Completed —Rep, not publ; for avail, see project writeup in buest Sum, of Prog. 4-1
2/15/63 11/30/66 Completed— Published as NCHRI® Report 98 4.2
3/1/63 9730764 Completed — Poblished ws NCHRP Repory )2 4.3(1)
7/1/65 3/31/67 Completed—Published as NCHRY Report 65 $-3(1)
3/25/63 1/31/65 Completed —Published us HRB Specinl Report 80 and NCHRP Report 15 4-3(2)
7/1/65 8/3/67 Completect— Published ns NCHRI Report 66 4-3(2)
3/1/63 4/15/64 Completed — Published as NCHRP Report 8 44
2/15/63 B/31/65 Completed —-Rep. not publ,; for avail,, see project writeup in lotest Sum. of Prog. +5
1765 11/30/66 Completed — Published as NCHRI' Reports 74, 79A, T4B 4.6
10/1/67 2/28/70 Compleied— Report included in NCHRP Report 164 47
2/1/71 8/31/73 Completed— Report included in NCHRP Report 164 +7
171768 4/30/69 Completed— Published 0s NCHRE Repart 100 +8
41711 6/30/13 Completed-— Fablished us NCHRP Repont 172 4-8(2)
9/1/71 RPE1 Vel Completed — Publisled as NCHRP Report 192 4-8(3)
8/1/75 1/31/82 Caompleted—Published as NCHRP Repary 246 4-8(3)
a/1/785 1/31/87 Completed—Rep. not publ,; for avail,, see project writeup in lutest Sum. of Prog. 4-B(4}
1071768 6730771 Compleled— Report ineluded in Phase I report 49

R
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TABLE 4 (Continued)

CONTRACT
PROSECT AMOUNT OR
RESEARCIE CONTRACT
NO. TITLE AGENCY COST (5)
AREA FOUR (Cenrtinued)
+8(1) Preformed Elastomeric Pavement Joint Scaling Systems—TField Evaluation Phase Utah DOT 144,837
410 Promising Replacements far Conventionp) Aggregntes for ighway Use U of llinois 50,000
4-10A Waste Materials us Potentinl Replacements for Highway Aggrepates Valley Forge Lab 53,663
4.11 Buried Plastic Pipe for Deninage of Transportution Fucilities Simpsen Gumpersz 200,000
4-12 Upgrading of Poar ar Marginal Aggregntes for PCC and Bituminous Pavements Penn State U 149,941+
4-13 Tempornry Pavement Marking Systems Sw Research Inst 49,500+
4-13A Temporary Pavement Marking Paint Systems Georgin Tech 69,971+
4-14 Couting Systerns for Painting Obd and New Structural Stecl Georgia Tech 199,302+
4.15 Corrosion Protection of Prestressing Systems in Conerete Bridges Wiss, Junney, Elstner 250,000
4.16 Cost and Service Life of Pavement Markings Penn State U 340,327
4-17 Environmental Manitoring and Evaluation of Caleium Magnesinm Acetute (CMA) U of Washington 199,943
AREA FIVE: TRAFFIC-~ILLUMINATION AND VISIBILITY
3.2(1) Eifects of Hlumination on Operating Characteristies of Freewuys—Traflic Flow, Driver  Yale University 124,319
Behavior, and Accidents 21,530
5:2(2) Eflects of Illumination en Operiing Characteristics of Freewnys—Driver Response,  Ohio State U 81,187
Visibility, and Visual Discomfort
5-2(3) Effects of Illumination on Qperating Characteristics of Freewuys— Driver Discamfort Inst for Resenrch 37,460*
5.3 Visual Information Needed by the Driver at Night Ohio State U 100,940
5.4 Economic Study of Roadway Lighting Franklin Inst 19,412+
5-5 Nighttime Use of Highway Pavement Delineation Muteriuls Sw Research Inst 50,000
100,000+
5-5A Development of Optitaum Specifications for Glass Bends in Pavement Markings Penn State U 99,350
5.5 l’al\;emcrlu Marking Systemns for Improved WeeNight Visibility Where Snowplowing s Texns A & M 200,000+
revalent
5.8 Highway Fog Cornell Avro Lab 99,955~
5.6A Highway Fog Sperry Rand 93,540
5.7 Roadway Delineation Systems Penn State U 469,526
5-8 Warrants for Highway Lighting Texas A & M 198,875¢
59 Partial Lighting of Interchunges KETRON, Inc 159,999+
5-10 A Mobile Systemn for Measuring Retroreflectance of Traflic Signs EKTRON Appl. Image. 199,094
5.11 Implememation Strategies for Sign Retroreflectivity Standards — 200,000
AREA SIX; MAINTENANCE—SNOW AND ICE CONTROL
6-1 Development of Economical and Effective Chemical Deicing Agents 10 Minimize Injury  IIT Research Inst 40,000~
to Highway Structures and Vehicles .
6-2 Noncliemical Methods for Preventing or Removing Snow and Ice Accumulations on  Jorgensen & Assoc 25,000+
Highway Structures
63 Development and Evaluntion of Protective Coatings to Prevent Deteriormtion of Concrete  Battelle Mem Inst 58,557+
Structures by Deicing Agents
-4 Evaluntion and Development of Methods for Reducing Corrosion of Reinforcing Steel  Battelle Mem Inst 39,330
6.5 Study of Physical Fuctors Influencing Resistance of Concrete to Deicing Agents U of [linois 72,500
6-6 To Evolunte Existing Methods and /or Develop Improved Methods for the Measurement Qo State U 69,393
of Certain Properties of Concrele
67 Estimation of Disintegration in Concrete Structures Geotechnics 8,547+
6-7A Estimation of Disintegration in Conerete Structures HT Research Inst 44,614*
&8 Evaluation of Methods of Replacement of Deteriorated Conerete in Structures Tullamy Assoc 25,000
69 Potentini Accelerating Effects of Chemical Deicing Damage by Traffic and Other En- U of lHinois 200,000+
vironmental-lnduced Stresses in Concrete Bridge Decks
6-10 Develop Improved Snow Removal and lee Contral Technigues at Interchanges Tallamy Assoc 95,000*
611 Economic Evaluation of the Effects of Ice and Frost on Bridge Decks Midwest Res Inst 50,000
50,000
AREA SEVEN: TRAFFIC-——TRAFFIC PLANNING
7-1 The Influence of Lund Use on Urban Travel Patterns Louis E. Keefer 62,674

66,894




STARTING  COMPLETION FROIECT
DATE DATE PROJECT STATUS *® (for details, see latest Suminary of Progress) NO,
10/1/72 12/31/79 Completed—Rep, not publ,; for avail., see project writenp in Tatest Sum, of Prog. 4.9(1)
10/15/69 3317 Campleted —Published as NCHRI* Report 135 4-10
9/1/72  11/30/73 Completed— Published as NCHRD Report 166 4-10A
9s16/74 1/26/79 Completed — Published as NCHRI' Report 225 411
12/1/76 5/31/79 Completed —Published as NCHRP Report 207 412
11/1/76 2/28/78 Completed— Rep, not publ; for avail,, see project writeup in latest Sum, of I'rog. 4.13
4/1/78 5/30/79 Completed—Rep. not publ; for aveil,, see project writeup in latest Sum. of Prog. 4-13A
11718 12/31/81 Completed—Rep. not publ; for avail, see project writenp in latest Sum. of Prog, 414
/1782 11/30/85 Report in publication process 4-15
10/1/84 9/30/88 Report in review siage 4.16
1/1/85  10/31/87 Completed — Published as NCHRP Report 305 4-17
2/15/63 5/31/66 Completed— Report included in NCHRI Report 60 5.2(1)
2/1/67 367 Completed—Report included in NCHRP Report 60 52(1)
2/15/63 B/31/65 Completed— Report included in NCHRP Report 60 5:2(2)
2/20/63 2/28/66 Completed — Report included in NCHRP Report 60 5-2(3)
9/1/64 3/31/67 Completed — Published as NCHRP Report 99 5.3
7/20/64 8/31/65 Completed — Published as NCHRP Report 20 54
3/1/65 12/31/66 Completed — Published as NCHRF Report 45 5-5
1/15/6% 9/15/69 Completed— Published as NCHRP Report 85 5.5
s/ 6/30/73 Completed—Rep, not publ,; for avail,, see project writeup in larest Sum. of Prog. 5-5A
9/1/71 12/31/74 Campleted—Rep. not publ.; for avail,, sce project writeup in Jatest Sum. of Prog, 550
10/2/67 4/30/69 Completed —Published ns NCHRP Report 935 5-6
9/1/70 5/31/73 Completed— Published as NCHRP Repon 171 5-6A
10/1/68 6/30/71 Completed—Published as NCHRP Report 130 57
3/16/70 215773 Completed—TPublished ns NCHRP Repory 152 5.8
12/1/80 1/31/83 Completed—Published us NCHRP Report 256 50
9/7/87 377789 Resenrch in progress 5.10
27 months In developmentul stage 5.11
2/15/63 0/30/64 Completed —Published as NCHRP Report 19 6-1
2/15/63 2/29/64 Completed —Published as NCHRP Report 4 6-2
3/1/63 2/28/65 Completed— Published us NCHRP Reporl 16 6-3
3/1/63 4/30/65 Completed —Published as NCHRI* Report 23 64
3/1/63 B/31/65 Completed —Published as NCHRP Report 27 6-5
3/1/63 2/28/66 Completed —Rep. not publ,; for nvail,, see project writeup in latest Sum. of Trog. 6-6
3/1/63 8/31/64 Contract terminated —na report; research resumed under Project 6-7A 6-7
2/1/65 7431766 Campleted —Rep. not publ.; for avail,, see project writeup in latest Sum, of P'rog. 6-7A
2/15/63 2/129/64 Completed — Published ns NCHRP Report 1 6-8
1/1/65 6/15/68 Completed —Published as NCHRP Report 10 [R]
9/1/67 n/30/70 Completed—Published rs NCIHRP Report 127 6-10
9/1/70 11/30/71 Completed—Report included in Phase [T report 611
912772 9/11774 Completed —Published as NCHRP Report 182 6-11
2/1/64 1731766 Completed —Published us NCHRI* Report 24 7-1
4/1/66 9/30/67 Completed—Published us NCHRP Report 62 7-1
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TABLE 4 (Continucd)

CONTRACT
PROJECT AMOUNT OR
RESEARZH CONTRACT
o, TITLE AQENCY COST (5)
AREA SEVEN (Continucd)
72 Traflic Atiraction of Rural Quideor Recreational Areas HT Research Inst 24,652*
24,844*
7-3 Weighing Vehictes in Motion Franklin Inst 73391
74 Factors and Trends in Trip Lengths Voarhues & Assoc 89,2150*
61,730
7-5 Predicted Traflic Usage of n Major Highway Facility Versus Actuni Usnge Yale University 99,675
16 Multiple Use of Lands Within Highway Rights-of-Way Barton-Aschman 24,220*
7-7 Motorists' Needs and Services on Intersinte Highways Airborpe Instr 99,267+
7.8 User Cost and Reluted Consequences of Alternative Levels of Highway Service Stanford Res Inst 99,070*
7-9 Development of Models for Predicting Weekend Recreational Traffic Midwest Res Inst 74,083*
7-10 Peak-Period Traffic Congestion Remak /Rosenbloom 49,6244
7-10(2) The Instititionn) Aspeets of Implementing Congestion-Reducing Techniques Remuk / Rosenbloom 74,703+
71 Low-Cast TSM Projecis—Simplified Procedures for Evaluation and Setting Priorities Multiplications Inc 199,988+
T11A Low-Cast TSM Projects—Simplified Procedures for Evaluation, Phase 1 Texus A &M 150,000
7-12 Microcomputer Evaluation of Highway User Benefits — 200,000
AREA EIGHT: TRANSPORTATION PLANNING—FORECASTING
[: N Socinl ond Economie Factors Affecting Travel Vogr, Ivers 04,558*
82 Factors Influencing Modal Trip Assignment HT Research Inst 298,033*
8.3 Individual Preferences for Various Means of Transportation U of Penn 63,282+
8.4 Criterin for Evaluating Allernntive Trmsportation Plans Northwesieen U 89,900*
8-4A Criterin for Evaluating Alternative Transportation Plans LI of Hlinnis 5,000
8.5 Transportation Aspeets of Land-Use Controls Vietor Gruen 25,967
99,571*
8-6 Individunl Preferences for Alternative Dwelling Types and Environments U of N Carolinn 99,597*
8.7 Evnluation of Data Requirements ond Collection Technigues for Transpertation Manning  Creighton-Hamburg 190,000
8.7A Datn Requirements and Transportation Planning Procedures in Small Urhan Arens U of Tennessee 98,005*
8-8(1) The Impaet of Highways upon Environmental Values (Study Design) MIT 19,654*
8.8(2) The Impact of Highways upon Environmental Vatues (Study Design) Duniel, Munn et al 28,950
B-8(3) The Impact of Flighways upon Environmental Values MIT 470,000%
8-9 Comparative Feonomic Analysis of Alternntive Multimodal Passenger Tramsportntion  Creighton-Hamburg 100,000+
Systems
8-10 Planning and Design Guidelines for Efficient Bus Utilization of Highway Pneilities Wilbur Smith 149,907*
-1t Socinl, Economic, Environmentul Consequences of Not Constructing a Transportation  DACP, Inc 364,63
Facility
8-12 Travel Estimation Procedures for Quick Response to Urbnn Policy Issues Metro Wash COG 39,895+
8-12A Teuvel Estimation Procedures for Quick Response to Urban Policy Tssues COMSIS Corp 219,331+
8-13 Disaggregate Travel Demand Models Chas River Assoc 100,000
8-13(2 Disaggregate Travel Demand Models Chas River Assoc 200,000*
8-14 New Approaches to Understanding Travel Behavior Hoston College 144,135%
8-14A New Approsches to Understanding Travel Behavior: Phase 11 Chas River Assoc 221,250
B.15 State and Regional Transpartation Impact Identification and Measurement Bigelow-Crain R0,000*
B-15A Eeononiic Impacts of State Transportation Palicies nnd Programs Reg Sc Res Inst 117,852+
B-16 Guidelines for Public Transportation Levels of Service and Evaluation U of Tennessee 489,952
R.17 Freight Dute Requirements for Statewide Transportation Systems Planning R, Creighton Assoc 231,147
B-18 Techniques for Evalupting Options in Statewide Transportation Planning/ Progeamming  Plng Envr In/AMV 300,393+
8-19 The Relutionship of Changes in Urban Highway Supply 10 Vehicle-Miles of Travel Cambridge Syst Inc 199,954+
820 Improved Methods for Vehicle Courting and Determining Vehicle-Miles of Travel Hamburg & Assoc 200,000+
821 Guidelines for Use of Vanpools and Carpoals a4 o Transportation System Munagement  Geo Washington U 265,486*
Technique
8.22 Transpartation Financing Within the Context of Energy Constraints System Des Concepts 100,000*
B-23 Fuel Supply Limitations and Passenger Travel Chas River Assoc 110,000*
8.24 Foreeasling the Basic Inputs to Transpartation Planning Hamburg & Assoc 81,000*
B-24A Forecnsting the Basic Inputs to Transportation Planning at the Zonal Level COMSIS Corp 200,000
8.25 Intercity Bus Transportation Planning Pent, Marwick et al, 200,000
§-26 Development of Highway Traflic Datu for Project Planning und Dusign in Urbunized  JHK & Assoc 100,000*
Arens
8-27 Cost-Effectiveness of Transportation Services for Handicapped Persons U of Tennessee 199,543%
8-28 Strategic Planning and Management for Transportation Agencies Ernst & Whinney 180,000
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STARTING  COMPLETION PROJECT
DATE DATR PROJECT STATUS ** tfor aeiu, see latest Swomnuty of Pragress) NO.
/1764 3/15/65 Completed —Report included in NCHRF Report 44 7-2
3/1/65 3/31/66 Completed —Total prajeet published us NCHRP Report 44 7.2
2/1/64 8/31/67 Completed —Published ns NCHRI® Report 71 7-3
2/1/64 10/31/66 Completed —Published ns NCHRP Repart 48 T4
10/23/67 1/10/69 Completed —Published us NCHRP Report 89 7.4
/1764 11/30/66 Completed —Publishied as NCHRP Report 58 7.5
2/1/66 2/28/67 Completed —DPublished us NCHRP* Report 53 7-6
171766 12/31/67 Completed —Published us NCHRI Report 64 77
9/1/70 4715772 Completed— Published as NCHRP Report 133 7-8
W1/ 5/15/74 Completed—Rep. not publ,; far avail,, see project writenp in latest Sum. of Prog. 749
4/1/74 3/3/15 Completed —Published us NCHRP Report 169 7-10
4/1/75 11/30/78 Campleted—Published as NCHRP Report 205 7-10(2)
4/6/81 11/30/83 Completed —Published us NCHRP Report 263 7-11
3/4/85 8/3/86 Completed —~Published us NCHRP Report 383 7-ilA
24 months In developmental stnge 712
21784 9/23/66 Completed—Published as NCHRP Report 70 8.1
2/1/64 8/31/66 Completed —Published as NCHRP Report 57 8.2
2/1/64 3/31/65 Campleted—Rep. not publ,; for avail,, see project writeup in latest Sum. of Prog. R.3
2/1/65 8/1/67 Completed — Report included in NCHRI® Report 96 8-4
10/14/68 1/10/69 Completed— Published ns NCHRP Report 96 8-4A
4/1/65 5/31/66 Completed —Published us NCHRI Report 3§ 8.5
8/7/61 1/15/70 Completed — Published ns NCHRP Report 121 8-5
2/14/66 3/13/68 Compleled —Published ns NCHRP Report 81 8.6
9/13/68 8/28/70 Completed — Published as NCHRP Report 120 81
6/1/13 6/14/75 Completed — Published ns NCHRP Report 167 8-7A
9/16/68 3/14/69 Completed —Study design, not published B-8(1)
9/9/68 377769 Completed —Study design, not published 8-8(2)
9/15/69 1/31/74 Completed—Published as NCHRI* Report 156 8.8(3)
9/1/71 1731/13 Completed-— Published us NCHRP Report 146 8.9
9/1/M T/31/73 Completed-—Published ns NCHRIP® Reports 143 and 155 B-10
9/16/74  11/30/79 Coampleted-—Phase 1 rep. not publy for avail, see project writeup in latest Sum, of Prog, Phase It 8-11
report published as NCHRE Reports 216 und 217 8-11
9/3/74 12/31/75 Completed—Results published in 8-12A repert 8.12
1/ 10/31/78 Completed—Published us NCHRP Reports 186 and 187 B-12A
9/15/74 1731776 Completed —Phase T rep, not publ; for avail, see project writeup in latest Sum, of Prog. 8-13
5/1216  12/31/780 Completed—Published ns NCHRP Report 253 8-13(2)
1/1/75 4/30/77 Completed~-Rep. not publ,; for avail,, see project writeup in latest Sum, of Prog, 8-14
1/1/78 6/30/82 Completed—Published ss NCHRP Report 250 8-14A
9/1/74 3/31/76 Compleled—Rep. not publ,; for avail,, see project writeup in lutest Sum, of Prog. 8-15
10/1/77 3/31/80 Completedt—Rep. not publy; for avail., see project writeup in latest Sum, of Prog. 8-15A
17176 12/31/80 Completed---Publ, as NCHRD Rep. 208, 209, 210, 211, 212 8-16
1715775 2715777 Completed—Published s NCHRI' Reports 177 and 178 817
9/1/15 6/30/78 Compleled— Published gs NCHRP Reports 179 and 199 8-18
12/8/76  11/30/78 Completed—Rep. not publ,; far avail,, see project writenp in latest Sum. of Prog. 8-19
1/2/78 7/31/80 Completed —Rep., not publ,; for avail,, see project writenp in Intest Sum. of Prog. 8-20
kYA VL] 6/30/81 Completed —Guidelines published ns NCHRP Report 241; resenrch rep, not publ,; for avail,, sew 8-21
project writeup in lotest Sum. of Prog.
3726779 2/27/81 Completed-—Published as NCHRI' Report 231 8.22
4/2/79 9/1/80 Completed— Published 1s NCHRP Report 229 8-23
1/21 /80 4/30/82 Completed-— Published as NCHRP Report 266 8.24
4/1/87 6/1/89 Resenrch in progress 8-24A
4/1/80 1/31/82 Completed—Rep. not publ.; for avail,, see project writeup in latest Sum, of Prog. 8.25
5/15/81 12/31/82 Completed— Published as NCHRP Report 2585 8-26
9/1/81 4/30/83 Completed—Published ns NCHRP Reporis 261 and 262 2.27
6/1/87 9/30/88 Report in review stage 8-28
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TABLE 4 (Continned)

CONTRACT
pROMICT AMOUNT OR
RESEARCI CONTRACT
NO, TITLE AGENCY COST ($)
AREA NINE: MATERIALS AND CONSTRUCTION—BITUMINOUS MATERIALS
2] Asphalt Dunbility and Its Relation to Pavement Pecformance Americun Oil 50,000*
50,000
9.2 Asphalt Durability aingd Its Relution to Pavement Performunce—Adhesion Mongana College 101,903+
9.3 Evaluation of Pavement Joint and Crack Sealing Mivteriuls and Practices Rensseber 24,996*
0.4 Minrimizing Premature Cracking of Asphaltic Concrete Puvements Materisls R & D 99,560¢
9-44 Bayesian Analysis Methodology for Verilying Recammendations 1o Minimize Asphalt  Woodwurd-Clyde 204,194*
Puvement Distress
9.5 Design of Emutlsified Asphall Faving Mixiures Asphalt Inst 150,172
4.6A Development of Asphalt Aggrepare Mixture Annlysis System: Phase [ ARE Ine 25,000
9.68 Development of Asphalt Aggregate Mixture Annlysis System: Plase T Beent Rauhug Eng 25,000
9.6C Development of Asphalt Agpregate Mixture Analysis System: Phase [ U of Maryland 24,879¢
9-6(1) Development of Asphalt Aggregate Mixture Analysis System: Phase 11 Brent Ruouhut Eng 425,000
AREA TEN: MATERIALS AND CONSTRUCTION—SPECIFICATIONS, PROCEDURES, AND PRACTICES
10-1 Development of Guidelines for Practical and Reulistic Construction Specifications Miller-Warden 25,000
10-2 Evaluation of Canstruction Control Procedures Miller-Wirden 59,750*
10-2A Evaluation of Construction Contrel Procedures Mmerinls R & B 70,945+
10-3 Eflects of Different Methods of Stockpiling and Handling Aggregates Miller-Warden 25,000°*
30,000
10-4 Rapid Test Methads for Field Control of Construction Clemson U 30,000¢
69,320*
10-5 Density and Meisture Content Measurements by Nuclenr Methads Res Trinngle Inst 28,801
59,835
10-5A Optimization of Nuclear Density and "Maisture Content Measurement Methads N Curolinn State U 51,214
10-6 Measurement of Pavement Thicknesses by Rapid and Nondestructive Methods IIT Research Tnst 108,821
10-7 Potential Uses of Sonic and Ultrasonic Devices in Highway Consiruction Ohia Stage U 24,310
10-8 Evaluating Procedures for Determining Concrete Pavement Thickness und Reinforcement  Pa Dept of Transp 151,982+
Position
109 Criterin for Need of Seal Conts for Bituminons Pavements U of Minnesotn 50,000%
10-10 Acceptunce Criteria for Electrostag Weldments in Bridges US Steel 300,000
1611 Development of a Performance Specification for Dridge Deck Joint-Sealing Systems Howurd, Needles et nl 29,994*
10-12 Acceptance of Aggregates Used in Bituminous Paving Mixtures Texas A & M 174,411*
10-13 Ultrasonic Mensurement of Weld Flaw Size The Welding Inst 126,000*
250,000
10-14 Locating Yoids Benenth Pavement Using Pulsed Electromugnetic Wive Techniques Georgin Tech 99,850
10-15 Structura! Strength Eveluation of Existing Reinforeed Conerete Bridges Engrg Comp Corp 125,000°
104,000
10-16 Assessment of Defleiencies and Preservation of Bridge Substructures Nelow the Waterline  Byrd, Tallomy et al 150,000
1017 Use of Antistripping Additives in Asphaliic Conerele Mixtures David G. Tunnicliff 500,000
10-18 Specifying and Oblaining Entrained Air in Concrete Const Tech Lub/PCA 73,585
10-19 Adding Dust Collector Fines to Asphalt Paving Mixlures Penn State U 40,926+
10-20 Elnstomeric Dearings Design, Construction, and Materials U of Washington 4,715
150,000
150,000
10-20A High-Lead, Multi-Rotationn] Bridge Bearings: Design, Materials, and Consteuction — 250,000
10-21 Performance of Brilge Deck Concrete Subjected to Traffic-Induced Vibeatiens During  TRB 25,000
Placement
10-22 The Performance of Weathering Steel in Bridges Sheladin Assoc 74,851
120,699
10-23 Removal of Lead-Based Bridge Puints Midwest Res Inst 81,118
10-24 Rapid Replucement of PCC Pavement Segments ARE Inc 240,000
10-25 Mensurement of Cement and Waer Content of Fresh Concrete USACE Wiwys Exp Sta 149,995
t0-25A Instantanesus Determination of Water-Cement Rutio in Fresh Cancrete Wiss, Janney, Elsiner 300,000
10-26 Data Bases for Performunce-Related Specifications for Highway Construction ARE Inc 60,000
10-26A Performance-Related Specifientions for Hot Mix Asphaltic Concrete Penn State U 230,000
10.27 Determination of Asphaltic Concrete Pavement Structural Properties by Nendestructive  Tesus A & M 450,000
Testing
10-28 A Method to Determine Deteriorated Areas in Portland Cement Concrete Pavements  Gulf Applied Res 199,784
1028 Ancharage Zone Reinforcement for Post-Tensioned Concrete Girders U of Texus 490,000



10/1/86 9/30/91 Research in progress 10-29

STARTING  COMPLETION PROJECT
_ ! PATLE DATE PFROIECT STATUS ** (for details, se¢ Innest Summary of Progress) NN
2/1/64 T/31/65 Completed — Report inclided in NCHRTP Report a7 0.1
11/1/65 4730767 Completed—Totul project published ns NCHRI* Report 67 9-1
171765 10731767 Completed — Rep, not publ,; for avail. see project writeup in latest Sum. of Prog. 9.2
6/1/6% 6/30/66 Completed—Published a5 NCHRI® Report 38 9-3
217171 6/30/73 Completed—Published us NCIHRP Repart 195 9-4
97157175 11/1/78 Completed — Published as NCHRP Report 213 9-4A
4/1/780 6/30/84 Completed — Published as NCIIRIPP Report 259 9.5
6/2/86 10/2/86 Completed-—Report not published 9-6A
6/2/86 10/2/86 Coempleted—Report not published 9.6
6/2/86 10/2/86 Completed—Report not published 9-6C
1/5/87 1174788 Report in review sioge 9-6{1)
11/15/63 11714764 Completed—Published as NCHRI* Report 17 10-1
1174763 2/1/66 Completed—Published us NCHRP Report M 10.2
/15766 11/14/67 Completed—Published as NCHRP Report 69 10-2A4
10/22/63 4/30/64 Canipleted —Published as NCHRP Report § 10:3
10/15/64  10/16/65 Completed— Published s NCURD Reporl 46 10-3
271764 2/28/65 Completed— Report included in NCHRD Report 103 104
5/1/65 2/28/67 Completed —Published as NCHRP Report 103 104
1715/64 1731765 Completed —Published as NCHRP Report 14 10-5
4/1/65 10/7/66 Completed— Published as NCHRE Report 43 10-5
2/1/68 1731770 Completed— Published 08 NCHRP Report 125 10-5A
271764 10/31/66 Completed—Published us NCHRP Report 52 10-6
2/1/64 3/31/65 Completed— Published as NCIIRP Report 25 10-7
372770 /31773 Completed— Published os NCHRI' Report 168 10-8
1/1/69 2/28/74 Completed—Rep. not publ,; for wvail., see praject writeup in latest Sum. of Prog, 10-9
571774 9730778 Completed— Published as NCHRP Report 201 10-10
12/1/76 4/30/78 Campleted—Published us NCHRI* Report 204 10-11
/77 6/30/8] Conpleted—Rep. not publ; for avail., see project writeup in linest Sum, of Prag, 10-12
71/79%  10/31/8) Completed —Published ns NCHRP Report 242 10-13
10/1/82 8/31/85 Report in revision stage 10-13
4/2/79 5/1/81 Completed—Published as NCHRI* Report 237 10-14
4/1/80 9/30/82 Completed—Rep. not publ; for avail,, see project writeup in latest Sum. of Prog. 10-15
4/1/84 4/30/86 Completed =—Published us NCHRP Repore 292 10-15
2/16/81 12/1/82 Completed — Published ns NCHRP Report 251 1016
3/1/81 7/1/89 Research in progress; [uboratory phase published as NCHRP Repore 274 10-17
5/4/81 6/1/83 Completed —Published ns NCHRP Report 238 10-18
3/1/81 11/30/82 Completed —Published #s NCHRP Report 252 10-19
| 3/1/81 6/30/82 Completed—Published as NCHRP Report 248 10-20
6/1/83  11/30/86 Completed —Published as NCHRP 298 10-20
6/1/86 5/31/89 Research in progress 10-20
! 30 months In developmental stage 10-20A
i 2/1/80 9/30/81 Completed—Published as NCHRP Synthesis 86 10-2]
S 4/1/82 2/29/84 Completed—Published as NCHR]* Report 272 10-22
: [ 7/23/84 8/31/87 Repart in review stage 10.22
7/1/82 6/30/83 Completed—Published a5 NCHRP Report 265 10-23
i 1/15/82 3/14/88 Cqmplclcd-—llep. not publ; sunmary of findings publ in RRID 169; for avail,, see project writeup  10-24
o in lntest Sum, of Prog.
| 10/13/83 9/5/86 Completed—Published as NCHRP Report 284 10-25
S 6/1/85  12/31/88 Report in review stoge 10-25A
| 6/15/83 9/14/84 Completed—Rep, not publ., for avail., see project writeup in latest Sum. of P'rog. 10-26
i 1/6/86 6/6/88 Report in review stage 10-26A
| 9/47/84  B/I/BY Research in progress; Phase 1 report avail, on a loan basis from the NCHRP 10-27
L
i 11/1/85 12/31/87 Completed—Published us NCIIRP Repart 304 10-28
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TADLE 4 (Cantinued)

CONTRACT
MROIECT AMOUNT OR
RESEARCI CONTRACT
NO. TITLE AGENCY COST ($)
AREA TEN (Continted)
10-30(1) Nondestructive Methads for Field Inspection of Embedded or Encased High Strength U of Manchester 25,000
Stecl Rods and Cables
10-30(2) Nondestructive Methods for Fleld Inspection of Embedded or Encased High Strength  Sw Research Tnst 15,000*
Sieel Rods and Cables
10-30(3)  Nandestructive Methods for Field [nspection of Embedded or Encased Migh Strength U of Manchester 400,000
Steel Rods and Cubles
10-3} Acceplance Criterin for Stecl Bridge Welds Matls Res Lab Inc 348,350
10-32 Durability of In-Place Concrete Containing High-Runge Waoter-Reducing Admixtures  Const Tech Lab/PCA 59,811
10-32A Durability Testing of High-Strength Concrete Containing High-Range Water-Reducing  Utah State U 249,238
Admixtures
10-33 Potentinl Benefits of Geosyntheties in Flexible Pavement Systems Georgin Tech Res 100,000
10-34 Transient Protection, Groending and Shielding of Electronic Traffic Control Equipment  Georgia Tech Res 179,992
10-35 Fatigue Dehavior of Welded and Mechanicul Splices in Reinforcing Steel Wiss, Junney, Elstner 300,000
10-36 Evaluntion-of Weldments Incorporating Bucking Materials Fleut Technology 259,503
AREA ELEVEN: ADMINISTRATION—LAW
11-1 Rules of Compensability and Valuation in Highway Land Acquisition U of Wisconsin 84,840
IRE 148] Eliminating Enhancement or Diminution Effects on Right-of-Way Valuation Rent Estate Res 5,000
11-1(2) Recognition of Benefits to Remainder Property in Highway Vuluation Montano & Assoc 5,000
11-1(3) Taxatian Aspects of Right-of-Way Acquisition U of Tulsu 2,250
11-1(4) Compensation in the Nature of Additives to Market Value U of Cklahoma 2,500
11-1{5} Rutes of Discovery and Disclosure in Highway Condemnntion Proceedings Long, Mikkelborg 2,500
11-1(6) Valuation and Condemnation Problems of Selected Special Purpose Properties Edword E. Level 7,500*
11-1(7) Vulustion and Compensability of Noise, Pollution, und Other Environmental Factors U of Oklnhoma 2,500
11-1(8) Remuinder Damuges Caused by Drninage, Runofl, Blasting, and Slides Harrison Lewis 7,500
11-1(%) Yaluation and Condemnation Problems Involving Trade Fixtures Edward L. Snitzer 5,000+
11-1(10)  Compensability and Voluation Aspects of Residential Displacement in Highway Programs  Ross, Hurdies et ul 5,000*
11-1{11)  Vnluation Elements of Joint Development Projects, Including Air Rights Real Estate Res 5,000
11-2 Theory and Practice in Inverse Condemnation Reg & Urban Plan 15,000*
113 Valuation und Legal Implications of Scenic, Conservation, and Roadside Ensements Supte, Jr, & Assoc 25,000
11-3(1) Public Control of Roadside Advertising Signs for Highway Beautification Sutte, Jr, & Assoc 20,000
11-3(2) Public Control af Junkyards for Highway Beautification Resl Estute Res 13,300*
1-4 Elimination of Wide Divergence in Right-ofWay Valuation Am Inst Rl Est App 24,959+
H-5 Valuation ol Air Space Daniel, Mann et al 49,800
11-6 Yaluation and Comgpensability of Noise Pollution Juck Faucett Assac 94,744
AREA TWELVE: DESIGN—BRIDGES
t2-1 Deformation of Steel Beams Relnted to Permitted Highway Bridge Overloads U of Missouri 50,000*
12.2 Distribution of Whee| Loads on Highway Bridges lowa State U 79,512
12-3 Developinent of Waterproof Roadway Joints for Dridges Sw Rescarch Inst 149,895+
12-4 ‘Thermul Charncteristics of Highway Bridges Sw Research Inst 102,400
12.5 Protection of Steel in Presiressed Concrete Bridges U of Denver 173,255+
12-6 Prediction of Permanent Camber of Bridges U of Missouri 82,253+
127 Effects of Weldments on Fatigue Strength of Steel Beams Lehigh University 199,023+
200,000
12-8 Bridge Rail Service Requirements us a Basis for Design Criteria Texns A & M 28,703+
69,753
12-9 Elastomeric Benring Research Battelle Mem Inst 84,800
12.10 Analysis and Design of Bridge Bents PCA 297,900*
12-11 Waterproof Membranes for Protection of Concrete Bridge Decks Materinls R & D 202.025‘
96,979*
12.12 Welded Steel Bridge Members Under Varinble-Cyele Futigue Loadings US Steel 310,000+
12-13 Cuthodic Protection for Reinforced Conerete Bridge Decks USS Eng & Consult 174,601
1213A Field Evaluntion of Galvanic Cathodic Protection for Reinforced Conerete Bridge Decks  PCA 74,405
[2.14 Suberitical Crack Growth in Steel Bridge Members US Steel 99,923+
12-15 Detection and Repair of Fatigue Cracking in Highway Bridges Lehigh U 100,000+
12-15(2)  Retrofitting Procedures for Fatigue-Damaged Full-Scale Welded DBridge Benms Lehigh U 150,000
12.15(3)  Futigue Behavior of Full-Scale Welded Bridge Attachments Lehigh U 125,000°
12-15(4) Steel Bridge Members Under Variuble-Amplitude, Long-Life Fatigee Loading Lehigh U £50,000*
12-15(5)  Fatigue Behavior of Varinble-Loaded Bridge Detnils Nesr the Fatigue Limit Lehigh U 159,999
1%16 Influence of Bridge Deck Repairs on Corrosion of Reinforeing Steel Battelle Columbus 214,912




STARTING  COMPLETION morncr
DATE NATE PROIECT STATUS *¥ tar details, see latest Summary of Frogres) NO.
1/6/86 9/29/86 Completed—Rep. not publ, for avail, see project writeup in latest Sum. of Prog. 10-30¢1)
1/20/86 10/3/86 Completed—Rep. not publ., for avail., sce project writcup in Jatest Sum. of Prog, 10-30(2)
7/1/87 9/30/89 Research in progress 10-30(3)
1/1/86  12/31/89 Research in progress 10-31
1/6/86 7/5/87 Completed — Published us NCHRP Report 296 10-32
10/1/87 3731790 Resenrch in progress 10-32A
1/6/86  12/|5/88 Report in review singe 10-33
3’1786 1/31/89 Report in revision stage 10-34
11/1/87 4/30/90 Research in progress 10-35
5/2/88 5/1/91 Resenrch in progress 10-36
1/1/65 4/10/67 Completed— Published as NCHRI Report 104 111
9/2/68 2/28/69 Campleted — Published as NCHREP Report 114 1H-1{i)
10/]/68 /31769 Completed-—Published us NCHRP Report B8 1-1(2)
2/16/68 4/30/69 No final report— Projeet terminated 1141(3)
12/1/68 5731769 Completed —Rep. not publ,; for avail,, see project writenp in latest Sum. of Prog. 11.1(4)
9/15/68 4/14/69 Completed— Published ns NCHRP Report 87 H-1(5)
9/2/68  11/28/69 Completed = Published as NCHRI* Report 92 11-1(6)
10/1/68 3/31/69 Completed—Rep. not publ,; for avail., see project writesp in latest Sum, of 'rog. 11-1(7)
10/15/68 1715770 Completed—Published us NCHRP Report 134 11-1(8)
3715769 12/1/69 Completed — Published as NCHRI' Report 94 11-1(9)
3/15/69 8/15/69 Completed — Published as NCHRP Repori 107 11.1{10)
2/24/69 8/25/69 Completed— Rep. not publ,; for avail,, see project writeup in latest Sum. of Prog. 1.1
2/1/65 6/30/66 Completed—Published a5 NCHRP Repore 72 11.2
11/1/66  12/15/67 Completed—Published as NCHRP Report 56 i3
1071768 12/31/69 Completed— Published as NCHRP Report 119 11-3(1)
B/2/68 2A28/70 Completed —Published as NCHRP Report 112 11.3(2}
171769 2/28/11 Completed— Published ns NCHRP Report 126 11-4
1671770 sAn Completed —Published as NCHRI* Report 142 1.5
471774 /31715 Completed—Rep. not publ; for nvail,, see project writeup in lutest Sum. of Prog, 11-6
2/1/65 6/30/67 Completed— Report included in Project 12-6 report 1244
6/1/66 12/31/68 Completed— Published s NCHRP Repart 83 12.2
12/15/65 /14769 Completed— Report available only to sponsors 12-3
12715765 3731768 Completed— Rep, nop publ,; for avail,, see project writeup in Jatest Sum, of Prog. 12-4
9/15/66 11715768 Completed— Published as NCHRP Report 90 12-5
271767 4430772 Completed— Rep, not publ.; for avail,, see praject writeap in ntest Sum. of Prog. 12.6
10/1/66 1731770 Completed-—Published 015 NCHRP Report 102 12-7
710 1A Completed—Published 1s NCHRP Report 147 12-7
3/1/68 2/28/6% Completed—Published 85 NCHRP Report 86 12.
1/2/70 6/30/71 Completed— Published as NCHRI* Report 149 12-8
9/1/67 171410 Completed —Published ns NCHRIP Report 109 129
/1770 12/31/73 Completed— Published as NCHRP Report 163 12-10
8/1/70 3731773 Completed — Published 0s NCHRP Report 165 12-1¢
7715713 9/30/78 Completed ~—Rep, not publ,; for avail., see praject writeup in latest Sum, of Prog. 12-11
107110 10731775 Completed — Published as NCHRP Report 188 12-12
10/1/72 7731/ Completed— Published a5 NCHRP Report 180 12-13
8/1/15 5/15/81 Completed— Published ns NCHRP Report 234 12-13A
10/1/72 6/10/74 Completed — Pablished a3 NCHRE Repori 181 12-14
10/1/72 4/30/75 Completed— Published as NCHRI Report 206 12-15
6/1/76  11/30/78 Completed— Published us NCHRP Report 206 12:15(2)
2/1/78 7/31/80 Completed —Published ns NCHRP Report 227 12.15(3)
4/1/80 9/30/83 Completed — Published as NCHRI® Report 267 12.15(4)
9/1/83 12/31/89 Resenrch in progress 12.15(5)
9/1/74 11230/77 Compleied-=Rep, not publ; for avail., see project writeup in latest Sum, of Prog, 12-16
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TABLE 4 (Continucd)

CONTRACT

PROJECT AMOUNT OR
WESHARCI] CONTRACY
NOL FITILE AGENCY COST (5}
AREA TWELVE (Cantinyed)
12-17 Evaluntion of Repair Techniques for Dumunged Steel Dridge Members Battelle Columbus 49,974*
12.17A Guidelines for Evaluation and Repair of Dumaged Steel Bridge Members Shanufelt/ Horn 99,950
12-18 Development of an Integrated Bridge Design System Multiplications Inc¢ 124,955~
12-18A Assessment of an Integruted Dridge Design System Engrg Comp Corp 15,000
12-19 Cathodic Prolection of Conerete Dridge Structures Carrosion Eng & Res 250,000
12-19A Cancrete Sealers for Protection of Bridge Stroctures Wiss, Janney, Elstner 99,190*
12.198 Cuthodic Protection of Conerete Bridge Structures Wiss, Janney, Elstner 138,900*
12-20 Bridges on Secondary Highways and Local Roads: Rehabilitaion and Replicement U of Virginin 119,923*
49,9554
12-21 Evaluntion of Damage and Methods of Repair for Prestressed Conerete Bridge Members G, O, Shanafelt 58,520
Shanafelt / Horn 129,934
12.22 Thermu) Effeets in Conerete Bridge Superstruciires Engrg Comp Ceorp 100,000*
12.23 Recommiended Revisions (o the AASHTO Manual for Maintenance Inspection of Bridges A, G, Lichienstein 200,000
12.24 Design of Multi-Beam Precast Bridge Superstiruciuses U of Washington 149,879+
12-25 Futigue and Fracture Evaduation for Rating Riveted Steel Bridges Lehigh U 199,957+
12-26 Distribution of Whee! Loads on Highway Bridges Imbsen & Assoc 300,000°
200,000
12-27 Woelded Repair of Cracks in Steel Bridge Members The Welding Inst 374,575
12-28(1)  Load Capacity Evaluation of Existing Bridges Case Western Res U 302,000
12-28(2) Bridge Manngement Systems ARE Ine 225,000*
250,000
12-28(3) Fatigue Evalugtion Procedures for Sieel Bridges Case Western Res U 200,000*
12-28(4}  Methods of Strengthening Existing Highway Bridges lowa Stme U 164,985
12-28(5)  Standard Methadology for Condueting Conditian Surveys of Conerete Bridge New Mexico State U 98,338
Components
12-28(6) Distortion-Induced Fatigue Crucking in Steel Dridlges Lehigh U 250,000
12-28(7)  Guidelines for Evaluating Corresion Effects in Existing Stevl Bridges Modjeski nnd Masters 198,644
12-28(8)  Linproving Dridge Loud Capacity Estimates by Correlution with Test Dot U of Tennessee 199,994
12-28(9)  Methods of Flaw Derection in Conerete Bridge Components — —
12-28(10)  Guidelines for Determining Redundancy in Steel Bridges Leligh U 299,995
12-28(11)  Drevelopment of Site-Specific Load Madels for Bridge Ruting Imbsen & Assoc 200,000
[2-28(12)  Inelnstic Rating Procedures for Steel Beam and Girder Bridges U of Minnesotu 199,898
12-28(13)  Nondestructive Lond Testing for Bridge Evaluation and Rating Raths, Raths et al 150,000
12.29 Design of Simple-Span Precast Prestressed Bridpe Girders Mude Continuous Constr Tech Lab/PCA 241,993
12-30 Fatigue of Cables in Cahle-Stayed Bridges Acer Freeman Fox Ltd 124,975
12.31 Notch Toughness Variability in Bridge Steel Plates U of Texns 355,000
12-32 Evaluation of Bridge Deck Prolective Strategies LI of Washington 92,515+
12-33 Development of u Camprehensive Bridge Specifiention snd Commentary Modjeski und Mnsters 295,000
12-33A Development of 0 Comprehensive Bridge Specification and Commentary—Timber Sensei Bngineers 20,000
Structures und Code Calibration
12-331B Development of 0 Comprehensive Bridge Specification and Commentary —Conerete Imbsen & Assoc 20,000
Struciures
12-34 Update of AASHTO Standard Specificatians for Highway Bridges: Division [1— Imbsen & Assoc 260,000
Construction
13-33 Recommended Specifications for the Design of Foundatiens, Retaining Walls, and Appolonia 100,000
Substructures
AREA THIRTEEN: MAINTENANCE—EQUIPMENT
13-1 Equipment Rental Rates Ernst & Ernst 22,800
AREA FOURTEEN: MAINTENANCE-—MAINTENANCE OF WAY AND
STRUCTURES
141 Upgrading of Unit Maintenanee Cost Index and Development of Interstate Maintenance  Tallsmy Assoc 205,128
Reqguirements
14-2 Techniques for Reducing Roudway Qceupancy During Routine Muintenance Activities  Byrd, Tallamy el al 200,000*
143 Improved Pavemnent-8heulder Joint Design Georgin Tech 100,828*
F4-4 Reconditioning Heavy-Duty Freeways in Urbun Areas Texas A & M 99,665
14-5 Maintenmnce Levels-ol-Service Guidelines Woodward-Clyde 104,200
14-5(2) Maintenance Levels-of-Service Guidelines Wontward-Clyde 107,950*
I4-6 Evalunting Deferred Maintenanee Stratepies ARE Inc 325,000
14-7 Interactive Microcomputer Network for Innovative Maintenance Operutions Woodwird-Clyde 75,000
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STARTING COMPLETION PROJECT
IIATE DATE PROJECT STATUS ** {tor delily, ser Intest Numnry o) I'rogress) N,
11/15/76 4730778 Completed—Rep, not publ,; for nvail., see praject writeup in latest Sum. of Prog, 12.17
10/1/81 5/31/84 Campleted — Published as NCHRI® Report 271 12-17A
9/6/77 12731782 Completed—Rep. not publ; for avail,, see project writewp in latest Sum. of Prog, 12.18
2/1/84 1/3/86 Completed—Report not published 12-18A
1/1/18 12/31/80 Complered —Rep. not publ; for avail., see project writeup in lntest Sum, of Prog. 12.19
8/1/79 12/1/81 Completed— Published ns NCHRP Report 244 12.19A
11/1/82 4/30/85 Completed—1'ublished as NCHRP Report 278 12.190
3/1/78 2/39/80 Completed ~DPublished as NCHR# Report 222 12.20
6/1/80 11/30/81 Completed —Poblished as NCHRP Repory 243 12-20
/15779 9/14/80 Completed —1ublished ns NCHRI Report 226 12-21
5/15/82 71/8/85 Completed — Published as NCHRIP Report 280 12.2]
10/1/81 1/31/84 Completed — Published as NCHRP Report 276 12.22
1/3/49 1/2/91 Research to begin Junuwary 3, 1989 12.23
8/1/83 5/31/86 Completed—Published ns NCHRP Report 287 12.24
9/1/84 9/30/87 Completed —Puhlished 1s NCHRP Report 302 12-25
4/15/85 12715787 Completed—Rep. not publ; for avail,, see proj. writeup in lntest Sum, of Prog. 12-26
8/22/88 5/31/90 Research in progress 12.26
10/15/84 2/28/89 Report in revision stage 12-27
9/1/85 8/31/8% Phuse | rept. published as NCHRI® Report 301; Phase 11 research in propress 12-28(1)
6/24/85 6/23/87 Completed—Published as NCHRP Repart 300 12-28(2)
1172787 1171789 Research in progress 12-28(2)
771785 9/30/87 Completed—Published as NCHRP Report 299 12-28(3)
/1/85 I3/87 Completed— Published us NCHRP Report 293 12-28(4)
B/1/85 B/31/87 Completed—Published ns NCHRP Report 312 12.28(5)
10/1/85 5/30/89 Resenrch in progress 12-28(6)
5/5/86 7/31/89 Research in progress 12:28(T)
2/1/86 2/19/88 Completed—2ublished as NCHRI® Report 306 12.28(8)
Combined with Project 10-30(3) 12-28(9)
3/1/86 1/31/89 Report in review stuge 12-28(10)
2/9/87 2/8/89 Research in progress 12:28(11)
9/1/87 11/30/89 Research in progress 12-28(12)
10/4/87 4/3/89 Research in progress 12.28(13)
8/26/85 5/31/88 Report in revision stage 1229
1/13/86 2/12/8% Report in review stige 12-30
9/1/87 2/28/90 Rescarch in progress 12.31
4/1/86 5/15/8% Completed—Published as NCHRP Report 207 12-32
7/1/88 12/31/91 Research in progress 12-33
9/16/88 1273179 Resenrch in progress 12-33A
9/16/88 12/31/91 Research in progress 12-338
10/19/87 10/18/8% Research in progress 12.34
12-34
1/4/88 1/3/89 Research In propress 12.35
2/1/65 1/31/66 Completed— Published as NCHRP Report 26 13-1
3/1/65 3/31/67 Completed — Published as NCHRI* Report 42 141
10/1/70 731/ Completed— Published as NCHRI® Report 161 14:2
9/11/72 3/15/76 Completed — Published as NCHRYP Repont 202 14-3
4/15/714 3/24/76 Completed — Published as NCHRP Report 196 14-4
171/78 4/30/80 Completed —~Published as NCHRP Report 223 14-5
9/15/81 8/31/84 Completed ~-Published ns NCHRP Report 273 14-5(2)
6/1/82 12/31/85 Completed — Published as NCHRP Repon 285 14-6
9/1/87 2/1/89 Report in review stage 1449
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TABLE 4 (Continticd)

CONTRACT
PROIECT AMOUNT OR
RESEARCI CONTRACT
ND. TITLE ATTNSY CGST (9
AREA FOURTEEN (Contintied)
14-8 Chip Sen] Coats for High-Traflic-Volume Asphalt Concrete Pavements Intermtn Res Fdn 240,000
{49 Workshop on Resenrch Needs in the Manugement of Highwuy Maintennnee TRB 42,000
14.10 Improvements in Daty Acquisitien Technology for Maintenance Management Systems — 100,000
14-11 Effective Motivation of Highway Muintenance Personnel — 200,000
AREA FIFTEEN: DESIGN—GENERAL DESIGN
-1 Guardrail Design Cornell Acro Lab 19,723+
15-1{2) Guardrail Performance and Design Sw Research Inst 280,000*
100,000*
15-2 Design to Control Erosion in Roadside Drainoge Channels U of Minnesota 97,300*
15-3 Ratinml Structural Analysis and Design of Pipe Culverts Northwestern U 40,937*
15-4 Estimnting Runofl' Rates from Small Rural Watersheds Travelers Res Cen 259,002
15-5 Dynamic Characteristics of Heavy Highway Vehicles Gen Mot Corp 135,000+
15-6 Development of Criterin for Safer Luminaire Supports Texns A & M 147,254
15.7 Flow Madificalions by Storage Loss Through Flood Plain Encroachment Dames & Moore 99,730¢
15-8 Parameters Affecting Stopping Sight Distunce and Vehicle Acceleration /Deceleration U of Michigan 274,482+
Charncleristics
15.9 Encusement of Pipelines Through Highway Roadbeds Byrd, Tallamy et al 30,000
15-10 Development of a Design/Graphics Interface System Deilfuss & Assoc 500,000
15.11 Computer-Alded Anulysis of Highway Encronchments on Mobile BDoundury Streams Simans & Assoc 249,360
15-12 Roadway Widlth Stundards for Low Traffic Volume Rouds —_— 250,000
AREA SIXTEEN: DESIGN—ROADSIDE DEVELOPMENT
16-1 Effects of Deicing Compounds on Vegetation and Witer Supplies vl 217,300
16-2 Evaluntion of Reseurch on Roudside Development Western Stites 100,000
16-3 Eroston Control During Figlhway Construction Utih Staee U 179,224¢
0,776
AREA SEVENTEEN: TRAFFIC—SAFETY
17-1 Development of Improved Methods for Reduction of Traffic Aceidents Cornell Avre Lab 247,847+
17-2 Methods for Evalunting Highway Safety Improvements ORI 29,973+
17-2A Methods for Evalunting Highwny Safety Improvements Jorgensen & Assoc 0R,403*
17-3 Application of Traflic Conflicts Analysis at Tntersections Midwest Res Inst 190,000+
17-4 Evaluation of Traflic Cantrols for Street and Highway Wark Zones BioTechnology 200,000
17-4(2) Evaluation of Traffic Cones and Tubes for Street and Highway Work Zanes RBioTechnology 125,000
17-5 Effectiveness of Clear Recovery Zones Midwest Res Inst 200,000*
17-6 Service Vehicle Lighting and Traffic Contral Systems for Short-Term and Moving Work  BioTechnology 85,069
Zones—Phase 1
17-6A Service Vehicle Lighting and Traflic Control Systems far ShartTern and Moving Work  Transp Res Corp 252,277
Zones—Ihase 11
17-7 Guidelines for Converting sTOP TO YIELD Control at Intersections Bellomo-McGee Ine 200,000
17-8 Traffic Barrier and Control Treatments for Restrieted Work Zones Texns A&M 450,000
AREA EIGHTEEN: MATERIALS AND CONSTRUCTION—CONCRETE
MATERIALS
18-1 Revibration of Returded Concrete for Comtinuous Bridge Decks U of Hlinois 103,895
18-2 Use of Polymers in Highway Concrete Lehigh U 300,000*
18-2(2) Polymer Concrete in Highway Bridge Decks Lehigh U 30,000¢
18-2(3) Long-Term Rehabilitation of Sall-Contaminated DOridge Decks Lehigh U 199,900
AREA NINETEEN: ADMINISTRATION—~FINANCE
19-1 Budgeting for Stmte Highway Departments Ernst & Ernst 45,000
19.2(1) Develop Peeformonce Budgeting System to Sceve Highway Muintenance Management  Booz.Allen & Hnm, 6,000*
19-2(2) Develop Performance Budgeting System to Serve Highway Muintenonce Manngement  Ernst & Emnst 6,000
19.2(3) Develop Performance Budgeting System to Serve Highwuay Maintenunce Manugement  Jorgensen & Assoe 6,000
19-2(4) Develop Performance Budgeting System 1o Serve Highway Maintenonee Munagement  Jorpensen & Assoc 220,000
19-3 Economic Effects of Changes in Legal Vehicle Weights and Dimensions on Highways — Withur Smith 96,728+
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STARTING  COMILETION PROTECT
DATE DATE PRIVECT STA'TUS ** (for detnils, vee lutest Summury of Progeess) NO.
7/6/87 10/5/90 Resenrch in progress 14-8
6/12/88 6/15/88 See praject writeap in Iniest Sum. of Prog. 4.9
12 months In developmentnl stoge 14-10
27 months In developmentu] stage 14-11
12/15/65 6/14/66 Campleted— Published as NCHRP Reporr 36 15.1
/67 8/31/70 Campleted —Published us NCHRI® Reports 54, 115 15-1(2)
5/1770 12731/ Completed —Published as NCHRP Reports 118, 129 15:1(2)
T/1/66 6/30/74 Completed—Ph. [ rep, publ, as NCHRI* Rep. 108 15-2
Ph. T8 rep, not publ; for avail,, see projeet writenp in luest Sum. of Prog, 15-2
1071767 12/31/68 Completed--Published a8 NCHRP Report 116 15-3
9/1/67 3/16/70 Completed —Published as NCHRP Report 136 15-4
B/15/67 1/10/6% Campleted —Published as NCHRP Report 105 15-5
9s1/67 8/31/68 Campleted —Published us NCHRP Report 77 15-6
571780 1/31/82 Completed —Rep, nat publ,; for wvail, see projeet writeup in latest Sum, of irog, 137
571782 5/31/84 Completed — Published as NCHRY Repont 270 15.8
10/1/86 6/30/88 Campleted—Published us NCHRI* Report 309 159
8/1/85  11/30/88% Report in review stnge 15-10
7/1/87 3731190 Research in progress 15-11
30 months In developmental stage 15.12
3/1/66 4730/72 Completed —~Published as NCHRP Reports 9] and 170 té-1
101767 3/31/69 Completed —Published as NCHRI* Report 137 162
1A 6/30/16 Completed—Rep. included in Phase 11 report 16-3
3/1/78 11/30/79 Completed —Published us NCHRP Reporis 229, 221 16-3
2/1/66 5731768 Completed— Published as NCHRP Report 79 171
1/10/72 6/20/72 Centract terminated —no report; research resumed under Project 17.2A 17-2
2/1/73 /31774 Completed=-Published ns NCHRP Reporr 162 1724
12/15/77  10/31/79 Completed— Published us NCHRP Report 219 17-3
1/2/78 6/30/79 Completed—Rep, included in NCHRP Report 236 174
4/23/80 9/30/81 Completed—Published as NCHRP Report 236 17-42)
4/1/80 4/30/82 Conpleted —Published as NCHRI® Report 247 17.5
11/1/82 7/24/84 Completed—Research continued as Project 17-6A 17-6
10/15/84 5/16/88 Report in review stuge 17-6A
12/16/85 12/16/88 Resenreh in progress 17.7
6/1/88 5/31/91 Reseurch in progress 17-8
9/1/67 12/1/69 Completed -—Published as NCHRI* Report 106 18-1
10/1/72 9/30/75 Completed —ublished as NCHRP Report 190 18.2
171778 315/79 Campleted—Rep. not publ,; for avail, see project writeup in lntest Sum. of Prog, 18-2(2)
5/1/80 $/29/83 Completed—Published as NCHRP Report 257 18-2¢3)
975767 9/4/68 Completed —Report not publ.; summarized in NCHRP Resenrch Results Digest 20 19.1
9/2/68  10/31/68 Campleted—working plun, not published 19-2(1)
9/1/68 10731768 Completed—working plan, nat published 921
9/2/68 10/31/68 Completed — Resenrch conlinued as Project 19:2(4) 19.2(3)
2/1/69  V1I/30/N Completed —Published us NCHRP Report 131 19-2(4)
9/15/70 6/14/72 Completed ——Published as NCHRP Report 141 19.3
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TABLE 4 (Continued)

CONTRACT
PROJECT AMOUNT OR
RESEARCH CONTRAGCT
NO. TITLE AGENCY COST (%)
AREA TWENTY; SPECIAL PROJECTS
20.1 Highway Researcll Information Service HREB 455,000*
20-2 Research Needs in Highway Transportation Tallumy /Smith 98,760*
20-3 Optimizing Freewny Corridor Operation Thraugh Traflic Sueveillance, Communication,  Texns A & M 394,016*
and Control 200,540°
20-3A Onptimizing Freeway Corridor Operation Through Traflic Surveillsnee, Communication, U of Michigan 505,631*
and Control 20,000
20-3B Optimizing Freeway Corricor Operation Through Traflie Surveillance, Communication,  Patrick 1. Athol il l16"
and Control—Summary Reporting
20:3C Summary of the Lodge Freeway Research Asriel Taragin 10,183
20-3D Summary of All Freeway Surveillanee, Communication and Control Experience Vaorhees & Assoc 40,000*
20-4 Public Preference for Future Individual Transportation Chilton Research 195,260%
Nutionn! Analysts 839l
20-5 Synthesis of Information Related 1o Highway Problems TRB 550,000
20-6 Legnl Problems Arising out of Highway Programs TRB 100,000°
20-7 Research for AASHTO Standing Committee on Highways
Task 1: Development of n Cost-Effectiveness Approach to the Proprumming of Roadside  Texas A & M 32,837
Safety Improvements
‘Task 2; The Relatian of Side Slope Diesign to Highway Safey Texus A & M 104,088*
Task 3 Development of an Effective Earth-Benn Vehicle Deflector Texus A & M 33,973
Task 4: Lateral Accelerations and Lateral Tire-Pavement Forces in a Vehicle Traversing  Texas A & M 112,702¢
Curves Relative 10 Available Pavement Skid-Resistance Measures
Task 5: Effect of Curh Geometry and Location Texas A & M 49,996%
Tnsk 6: Developmenit of Impact Attenuators Utilizing Waste Materinls Texas A & M 74,852*
Task 7: Sofety ut Narrow Bridge Sites Texis A &M 100,000*
Task 8: Encrgy and Transportation Systems CalDOT 104,440°
Task 9: Review of Highway Management Studies Co-Sponsored by AASHTO and  Mgmt & Trans Assoc 49,820
HUFSAM
Task 10: Review of Yehicle Weight /Horsepower Ratio as Reluted to Passing-Lane Design - Penn State U 15493*
Criterin
Task #: Longitudinal Oceupaney of Freewsys by Utilities Byrd, Tallamy et al 50,0004
Task 12: Guidelines for Citizen Participution in Transportation Planning K. 8. Hudson 15,500*
Task 13: Guidelines for Safety Criterin for Low-Volume Ronds J. C, Glennon 33,226*
Task 14: A Policy on Geometric Design of Highways and Streets John F. Helman Co 98,563
Task 15: Development of o Simplified Pavemerl Management System ARE Inc 103,600*
Task 16: Regulatian of Movement o Hazardous Cargoes D. M. Baldwin T.341"
Task 17: Evaluation of AASHO Rond Test Saiellite and Environment Studies Texus A & M 94,402
Tosk 18: Stndard Specifications for Highway Hridpes Howard, Needles ¢t al 110,000
Task 19; Engincering Aspects of Highway Traflic Safety in an Age of Limited Resources  TRD 25,000
Task 20: Vehicle Acceleration and Deceleration Characteristics U of Michigan 25,000
Task 21: Need for Pavement Murkings on Low-Volume Rods J. C, Glennon 25,000*
Task 22 Encasement of Pipelines Through Highway und Railroud Roadbeds Byrd, Tullamy et ol 20,000*
Task 23; Contracting Practices and Payment Procedures Bergstralb-Shaw et al 80,340
Task 24: AASHTO Pavement Design Guide MecCullough/Finn 558,200
Task 25: STRS Support Tusk TRB 52,640*
Task 26; Research and Development Needs in Construction nnd Engineering Management  Bergstrath-Shaw et al 25,000
Task 27; Relationships Between Vehicle Configurations and Highway Design TR 50,593
Task 28: AASHTO Guide for Design of Povenent Structures-Training Program ARE Inc 135,000
Task 29; Pavement Ronghness and Rideubility—Field Evaluation JMJ Research —
Task 30: Monual op Subsurfuce Investigations Adrian Pelzner 24,125°
Tusk 31; Development of Comprehensive Bridge Specifications and Commentary Modjeski and Masters 82,492¢
Task 32: Design and Construction Specifications for Segmental Concrele Bridges Post-Tensioning Tnst 74,585*
Task 33: Study of FIIWA Resenrch Progrum L. G. Byrd 50,000
Task 34: AWS/AASHTO Bridge Welding Code Warren G. Alesander 25,000
Task 35: Review of Traflic Signal Intensity Standards -—_ 75,000
Task 36; Critical Assessment of Tire Pressure Research — 15,000
Task 37: Development of an Asphalt Paving Handbook TRA 45,000¢
— 75,000

Task 38: AASIITO Guidelines for Pavenient Management Systems
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STARTING  COMPLETION PROJECT
DATE DATE PPROJECT STATUS ** (for details, see lotest Summary of Pragres) NO,
3/16/64 10/31/67 Completed —Informal publicntion enly; service is operntional 10-1
4/1/66  12/31/67 Completed —Published as NCHRI* Repart 55 102
12/15/66 1/31/69 Completed —Resulis summarized in Project 20.3C report 20-3
171767  12/31/68 20-3
11/20/68 5/31/71 Completed—Results summarized in Project 20-3C repon 034
1/1/69  12/31/69 20-3A
/1/72 9/27/74 P'roject terminated uncompleted; no reports prepared 20-3B
1L/15/75 7/15/76 Completed—Rep, not pub),; for uvail,, see project writeup in lntest Sum. of Prog. 20-3C
N5 12/31/78 Completed—Spec, publ.; for avail, see project writewp in lutest Sum. of Prog, 20.3D
5/2/67 1/21/69 Completed—Published as NCHRP Reports 49, 82 20-4
5/2/67 1/2/68 Completed-—DPublished us NCHRP Reporis 49, 82 204
13/15/67 ¢ Research in progress: Topic reparts published as NCHRP Syntheses | vhrough 144 20-5
1171768 ¢ Resenrch in progress: Refer to Tables 7 & 8 for publications 10-6
07
12/2/68 373172 Completed —Published 1s NCHRP Report 148 (Task 1)20-7
12/2/68 1/31/74 Completed—Published as NCHR[* Report 1358 (Task 2)20-7
12/2/68 3/3/71 Completed—Rep, nat publ,; sum. in NCHRF Res, Results Digest 77 {Tusk 3)20-7
12/2/68 7/15/71 Completed—Rep. not publ,; sum. in NCHRP Res, Results Digest 55 (Tusk 43207
11/1/71 10/31/72 Completed —Published as NCHRIP* Report 150 (Tusk 5)20.7
1A/ 1/2/14 Completed —Published as NCHRP Report 157 {Task 6) 20.7
/213 6/3/75 Completed—Published as NCHRP Report 203 (Task 7)20-7
12/1/75 10/1/79 Completed—Rep. not publ,; for avail,, see project writeup in latest Sum, of Prog. (Tnsk 8)20-7
12/1/75 8/31/76 Completed—Report not publ; uvailable only to sponsors (Tusk 920-7
173777 12/15/78 Completed —Report not publ; available enly to sponsors (Task 10)y20-7
171777 10/3t/18 Completed—Report not publ.; available only to sponsors (Task 11)20.7
671777 6/30/78 Compleled—Report publ. by AASHTO (Task 12)20-7
klavals 9/30/78 Completed—Published as NCHRDP Report 214 (Task 13)20.7
473718 4/30/84 Completed—Report published by AASHTO (Tusk 14)20-7
B/29/78  12/31/81 Completed—Phase T rep, publ. as NCHRP Report 215; Phase 11 rep. not publ,, buy (Task 15)20-7
availuble for loan
9/4/79 5/31/80 Completed —Repart not publ.; distriliuted to sponsors (Tnsk 16)20.7
/1779 12/31/83 Completed—Report not publ; for avail.,, see project writenp in futest Sum, of Prog. (Task 17)20-7
1271780 12/31/82 Completed-=Report published by AASHTO (Tnsk 18) 20.7
5/19/81 2/15/82 Completed—Report not publ; for nvuil., see project writeup in Intest Sum. of Prog. (Task 19)20-7
— — Completed—Results published in NCHRP Report 270 (Tusk 20) 207
7/1/82 12/31/83 Completed— Repart not publ,; (or avail., see project writeup in fatest Sum, of Prog. {Task 21)20.7
3/1/82 11730782 Completed —Report not publ; for avail., see project writeup in Iatest Sum. of Prog, (Tnsk 22)20-7
1/26/82 4/17/84 Completed —Report not publ; for avail., see project writeup in latest Sum, of Prog. (Tusk 23)20-7
5/15/83 8/31/85 Completed —Report published by AASHTO (Task 24) 20-7
3/1/84 5/7/84 Completed —Report available only to sponsors (Task 25) 20.7
5/20/85 2/19/86 Completed—Repert not publ; for avail., see project writeup in latest Sum, of Prog. (Tusk 26) 20-7
1/3/86 7/3/86 Completed—~Report distributed to sponsors (Tusk 27) 20-7
1/3786 9/3/86 Completed—Rep. not publ,, for avail., see project writeup in latest Sum. of Prog. (Task 28)20-7
—_ — Conducted under Projeet 1-23(2) (Task 29} 20.7
12/12/86 9/30/87 Completed —Report being published by AASHTO (Task 30) 20-7
10/15/86  10/14/87 Completed—Report distributed to program sponsors (Task 31)20-7
11/1/86 3/31/88 Completed—Report distributed to program sponsors (Task 32) 20.7
9/29/86 7/31/87 Completed— Report distributed 13 program sponsors (Task 33)20.7
9/6/88 9/5/90 Research in propress (Task 34) 20-7
12 monlths In developmentn] stuge (Task 33) 20-7
8 months In developmental stage (Task 36) 20-7
4/15/88  10/15/89 Research in progress (Tusk 37) 20.7

9 months

In developmental stage

(Task 38) 20-7
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TABLE 4 (Cantinued)

CONTRACT
PROJECT AMOUNT OR
RESEARCII CONTRACT
NO, TITLE AGENCY COST ()
AREA TWENTY (Continned)
Task 39: Revision of the AASHTO Pavememt Overlay Design Procedures L. G. Byrd 75,000
Task 40:; Analyticsl Support for the Highwny Research Coordinnting Council L. G. Byrd 10,000°
20-8 Inteructive Graphic Systems for Highway Design Control Data 49,672*
209 Socioeconomic Consequences of Right-of-Way Acquisition Induced Resident Dislocation  RMC Res Carp 202,579*
20.10 The Benefits of Separating Pedestrians and Vehicles Stanford Res Inst 100,000¢
20-10(2) The Benefits of Separating Pedestrians and Vehicles SRI Internationa) 100,000*
20-11 Toward Environmental Benefit/Cost Analysis—Measurement Methodolopy Poly Inst al NY 100,000*
20-11A Toward Environmental Benefit/Cost Annlysis——Measurement Methodology Cornell U 27,212
20-110 Toward Environmental Denefit /Cost Annlysis: Energy-Flow Amlysis (Munual) Cornelt U 140,450
20-11C Toward Environmenta! Benefil/Cost Methodology: Energy-Flow Analysis (Study  The Cannon Group 14,786
Desipn)
20-12 Effects of Air Pollution Regulations on Highway Construction and Mainlenance Howard, Needles et al 80,446*
20-13 Beneficinl Environmentnl Effizets Associated with Freewny Construction Penn State U 49,965*
20-14 Monitoring Carbon Monoxide Concentrations in Urbun Arens Technal Serv Corp 99,973*
20144 Statistical Analysis of Ozone Data (or Transportation / Air Quality Planning SRI International 193,907¢
20-15 Ecological Effects of Highway Fills on Wetlands U of Mass 152,085
20-16 State Laws and Regulntions on Truck Size, Weight, and Speed R. 1. Hansen Assoc 281,975+
20-17 Statewide Freight Demand Forecasting Procedures Cambridge Syst Inc 73,151+
20-17A Application of Statewide Freight Demand Forecasting Techniques R, Creighton Assoc 193,500¢
20-18 Evoluntion of Highway Air Pollution Dispersion Madels SRI International 207,509+
20-19 Pedestrian Convenience and Salety on Suburban and Rura! Higlwoys JHEK & Assoe 160,000*
20-19(2) Pedestrian Safety and Convenience on Suburban and Rural Highwoays—Implementation  JHK & Assoc 125,000
Phase
20-20 SHRP Pre-Implementation Research AASHTO 500,000
20.20(2)  SHRP Overview and Integration Planning U of Marylund 90,000
20-20(1) SHRP Detailed Planning for Resenrch on Asphall Properties ARE Ine 115,000
20-20(5) SHRY Detailed Planning for Resenrch on Maintenance EfTectiveness Texas Res & Devel 90,000*
20-20(8) SHRP Detniked Planning for Research on Tiridge Component P'rotection David G, Manning ED,000*
20:200T) SHRP Detniled Planning for Research on Cement and Conerele Const Tech Lab/PCA 75,000
20-20(8) SHRP Detailed Planning for Research on Snow and lce Removal USA CRREL 73,781
20-21 Development of sn Automated Field Survey Data Collection System ARE Inc/Cooper 200,000
Tech
20.22 Foctors to be Considered by Highway Agencies in the Identifieation and Remediation  HMM Assoc 148,015
of Hazordous Whaste Sites
20-23 Kinematic Dilferential GP'S Satellite Surveying GPS Services/NGS 298,793
20-24 Resenrch Program Design—Administration of Highway and Transportation Agencies  Apogee Research Inc, 125,000
20-24(1) Using Market Research to Improve the Management of Transportation Systems Anpogee Research Inc, 200,000
20.25 Training Needs for Highway Construction Personnel - 75,000
20-26 Bond and Insurance Covernges for Highway Construction Conleactors — 100,000
AREA TWENTY-ONE: SOILS AND GEOLOGY—TESTING AND
INSTRUMENTATION
211 Instrumentation for Measurement of Moisture Res Triangle Inst 35,027
21.2 Instrumentation for Moisture Measurement— Bases, Subgrades, und Earth Materinls  Sw Research Inst 64,976%
(Sensor Development)
21-2(2) Instrumentation for Moisture Measurement—DBases, Subgraces, and Earth Materinls  SUNY Buffalo 29,053
(Sensor Development)
21-2(3) Instrumentation for Moisture Mensurement — Bases, Subgrades, und Earth Materinls  Sw Research Inst [54,452¢
(Sensor Evaluntion)
AREA TWENTY-TWO: DESIGN—VEHICLE BARRIER SYSTEMS
22.] Concepts for Improved Traflic Barrier Systems Walter W, White 25,000
2.1A Testing and Evaluation of Bridge Rail Coneeps Texas A & M 40,000
222 Traffic Darrier Performance and Design Sw Resenrch Inst 125,000*

80,000
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STARTING  COMPLETION ROJECT
DATE DATH PROIECT STATUS ** (for denils, see lutenl Sunumary of Progress) NO,

12 months In developmental stage (Task 39)20-7
9/1/88 8/31/89 Rescarch in propress (Task 403 20-7
/1770 /377 Completed— Rep. not publ,; for avail,, see project writeup in latest Sum. of Prog. 20-8
8/1/772  12/17/76 Completed—Rep, not publ,; for avail., see project writeup in latest Sum. of Prog, 20.9

8/26/74 4/30/76 Completed—Published as NCHRP Report 189 20-10
9/ 1,78 7/31/81 Completed—ublished as NCHRP Report 240 20-10(2)
9/1/72 5731/ Completed—Rep, noi publ,; for avail,, see project writeup in latest Sum, of 'rog. 20-11
9/1/75 11730776 Completed — Rep. no1 publ,; for avail,, see project writeup in Jutest Sum. of I'rop. 20-11A
1724777 5/4/79 Completed — Rep, not publ.; for avail, see project writeup in latest Sum, of Prog 20-11B

sum, in NCHRD Res. Results Digest 114 20-118
11 3/31/78 Completed—Rep. not publ.; for nvail., see project writeup in Intest Swn. of Prog. 2041C
/1774 1/31/75 Completed — Published as NCHRP Report 191 20-12
9/3/74 8/2/75 Completed— Published as NCHRP Report 193 20-13

10/1/76 3/31/78 Completed— Published as NCHRP Report 200 -4

9/15/79  12/18/81 Completed— Published ns NCHREP Report 238 20-14A
12/1/76  12/31/79 Completed— Published as NCHRI* Reparts 218A and 2183 2015

10/11/76 9/1/78 Compleled— Published as NCHRP Report 198 20-16
41/79 7/31/80 Completed— Rep, not publ,; lor avail,, see prof, writeup in latest Sum. of Prog, 20-17
6/71/8) 1/31/84 Comipleted - Published as NCHRP Report 260 20-17A
3/15/79 2/38/82 Completed— Published as NCHRP Report 245 20-18
571785 12/31/86 Completed— Published s NCHRP Reports 294A and 24D 20-19
9/1/87 3/ /89 Report in review stuge 20-19¢(2)
10/1/84 9/30/86 Completed—See proj, writeup for report availability 20-20
3/15/85 5/31/86 Completed —Rep. not publ,; for avail,, see latest Sum, of Prog. 20.20(2)
3/ 15/85 1/31/86 Completed— Rep, nat publy for avail., see latest Sum, af Prog. 20-20(3)
3/15/85 1/31/86 Completed-— Rep, not publ,; for nvail,, see latest Sum, of P'rog. 20-20(5)
3/15/85 1/31/86 Completed— Rep. not publ,; for avail,, see lntest Sum, of I'rog. 20-20(6)
3/15/85 1/31/86 Completed-— Rep, not publ; for uvail,, see lnest Sum. of Prog. 20-20(7)
4/12/85 2/26/86 Completed— Rep. not publ.; for avail, see lntest Sum, of Prog. 20-20(8)
2/3/86 5/5/87 Completed— Published us NCHRP Report 295 20:21
11/1/86 T/1/88 Completed—Published as NCHRP Report 310 20-22
9/15/88 9/14/90 Rescarch in progress 20-23
5/11/87 9/30/88 Repaort in revicw stage 20-24
10/1/R8 9/30/89 Research in progress 20-:24(1)

12 menths In developmental stoge 20.25

16 months In developmental stage 20.26
8/25/69 2/24/71 Completed — Published us NCHRP Report 138 21.]
/1772 1731714 Completed — Repart not publ; included in Project 21-2(3) report 21.2
4/1/72 9/30/73 Completed— Report not publ; included in Project 21-2(3) report 21-2(2)
9/3/74  12/31/79 Completed— Report not publ; agency rep, avail, for loan 21-2(3)
1071710 12731/ Completed— Rep. nat publy for avail., see project writeup in lutest Swin, of Prog. 22.1

3174 5/30/15 Compleled—Rep. not pubi.: for avail, see project writeup in latest Sum. of Prog, sum. in 23-1A
NCHRP Res, Results Dig. 81 220A
/1772 -9/30/73 Completed — Phase 1 and Phase 3 (Task 1) reports not published; for avail,, see project writeup in- 22-2
10/1/73 3/31/75 Intest Sum, of Prog.; sum. in NCHRP Res, Results Digests 84 and 10 Task 2 rep. publ. as 2.2
1’!,2

NCHRP Rep. 153
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TABLE 4 {Continued)
CONTRACT
PROIECT AMDUNT OR
e RESEARCII CONTRACT
NO, TITLE AGENCY COST (5)
AREA TWENTY-TWO (Continued)
22-2(2) Multiple Service Level Highwuy Bridge Railings—Derformance and Design Criterin Sw Research Inst 195,000%
22.2(3) Multiple Service Level Highway Bridge Railings—Selection Procedures Sw Research Tnst 200,000%
22-2(4) Procedures for Testing Highway Appurtenances Sw Research Inst 30,000*
123 Field Evalumion of Vehicle Burrier Systems Calspan Corp 25,000%
22-3A Field Evuluation of Vehicle Barrier Systems Arthur L. Elliott 10,000
22-4 Performance of Longitudinal Traffic Barriers Southwest Res Inst 503,954~
22-5 Develop Performance Standards and Hardware for Low Service Level Guardrail Systems  Southwest Res Inst 200,000
22-6 Roadside Safety Design for Small Vehicles Texns A & M 350,000
22-7 Update of " Recommended Procedures for the Safury Performance Evaluation of Highwny — 200,000
Appurtennnces”
22-8 Evuluation of Perfarmance Level Selection Criteria for Bridge Railings — 200,000
AREA TWENTY-THREE: SOILS AND GEOLOGY—-PROPERTIES
No Prajects
AREA TWENTY-FOUR: SOILS AND GEOLOGY—~MECHANICS AND
FOUNDATIONS
24-1 Manual on Subsurface Investigations Haley & Aldrich 75,000*
24.2 Reinforcement of Earth Slopes and Embankments Dames & Moore 150,000
24-3 Laboratory Evnluation of Piles Installed with Vibratory Drivers U of Houston 200,000
24-4 Loud Fuctor Design Criterin for Highwuay Strueture Foundations YPI 375,000
243 Downdrag on Bilumen-Conted Piles Texns A&M 200,000
AREA TWENTY-FIVE: TRANSPORTATION PLANNING —IMPACT ANALYSIS
This nren became effective January 1, 1979, and includes only those projects beginning
with the FY 1981 program, Refer 1o Arens 7, 8, and 20 for previous projects in the
realm of Impact Analysis.
25-1 Effects of Highway Runoff on Wetlands Rexnord, Inc 162,189+
25-2 Predicting Stop-and-Go Traffic Noise Levels Yanderbilt U 64,990
25-3 Guidelines for the Development of Wetland Replacement Areas — 299,711

* Fina) cantract cost.

Highway and Transpartation Dfficials, 444 North Capital Strect NW, Washingio, D.C. 20003,

* NCHIRY funds phligsted under the 314,340 Tour-way ageeement amorg tie Nationad Academy of Seiences, Michigan Depaniment of §tate Highways, Wayne County, and the City

of Detroil,

** Audresses: Pyblications Office, Tramsporation Rescarch Board, 2101 Canstiurion Avenue NW, Washington, D.C. 20418; American Association of Siate
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STARTING  COMPLETION PROJECT

DATE DATE PROJECT STATUS ** (for clctails, sce lsiest Summary of Progress) NO.

8/1/76 4/30/79 Campleted—Agency reps, on Ph, I and Ph, 11 avail, for loan 22-2()

1/1/79 5/31/81 Completed—ublished as NCHRP® Report 239 22-2(1)

5/1/19 2/28/81 Completed—Published us NCHRP Report 230 32-2(3)
1/1/74 2/15/75 Complated==Rep, not publ,; for avail,, see project writeup in Intest Sum. of Prog.; sum, in 2.3
INCHRP Res, Results Dig. 76 113

7/ 1A Completed—Rep. not publ.; for avail., see project writeup in Jatest Sam, of Prog.; sum, in 22-3A

NCHRP Res. Resplts Dig, 76 22.3A
1/1/83 1/15/87 Completed—Published as NCHRPI Report 289 2244
5/1/85 1/31/89 Report in review stuge 22.5
6/1/85 6/30/88 Report in revision stuge 22-6
30 months In developmental stage 22-7
2! months In developmental stage 228
472719 12/31/80 Completed-~Report 1o be published by AASHTO 24-1
8/22/83 5/21/87 Completed ~Published as NCHRP® Report 290 24.2
1/6/86 B/31/88 Report in revision singe 24-3
9/1/87 5/31/90 Research in progress 24-4
6/15/88 6/14/91 Resenrch in progress 4.5
2/16/81 3/16/84 Completed—Published as NCHRT Report 264 5.1
1/18/88 L/17/789 Report in review stage 25.2
27 months Contrict pending 25.3

¥ NCHIUP funds obligated under the $70,000 five-way agreement wmang the Nutionsl Aculerny of Sci Michigun Dep 1 of Siate Highways, Wayne County, the Clty of

Detrail, and the University of Michigan.

“ Cantinuing activity. Amount shown is for latcst flscal year in which funding was provided,

* NCHRP fands obligated under the $150,000 five:way ageeement nmong the Nationa) Asphalt Pavernent Associolion (NAPAY, AASIITO, FIIWA, US. Army Corps of Engineers,
and Federul Aviation Administrution [FAA),

“ NCHRF funds abligated under the $30,000 three-way agreement among AASITO, FHWA, and U.S. Army Corps af Engincers.



TADLE 5
EXAMPLES OF UTILIZATION OF NCHRI RESULTS*

NCHRD NCHRI

I"ROIECT  PUDLICATION USER HOW UsSED
14 Reparty 2, 2A Minols Div, of llwys..‘ In studies ol existing puvemnents and the reinbilitated AASHTO Roead Test project nt Ottnwa,
Bur. of Res. and LIl Purticutar use made of recommendations for experimental designs, measurement pro-
Devel, geanss, and duln processing anulysis,
Conn, DOT To design experimental pavement prajecis,
1.2 Report 7 N. Y, DOT To develop o flexible pavement performance equation; in use June 1968,
Tallamy, Byrd,— In study of highway maintenapce quality fevels for Ohio Depl. of Hwys
1:3(2) Repant 22 Conn, DOT In evaluwing flesible experimental pavements.
1:3(3) Repont 35 Comy, DOT In evalunting flexible experimental pavements,
14 Report 10 Conn. DOT In anufyses of dauta Mrom experimental pavements,
1-4(2) Report 30 Conn. DOT In evalunting flexible experimental puvements,
1.5 Report 21 Cont, DOT In evalunting (lexible experimental pnvements,
1-5(2) Report 76 N. Dak. SHD Majer equipment purchase based on successful use of similar equipment in conduct of project.
Cantt, DOT In evalunting Mexible experimental pavements.
1-7 Repoit 37 N:;;'I. Hwy. Safety Tu preparntion of o Mighway Safety Program Manyal Tor issuance (o the States.
ur,

92nd Cong., 1 Sess.
Capn. DOT

1-8 Agency final Cansult. for USN
repart and USAF
1-9 Repont 61 Calif. Div, of Hwys,
Conn, DOT
1-10 Agency final Consult, for USN and
report LISAF
-1 Agency report U5, Forest Serv,
AASHTO
1-12 — 9nd Congress,
Ist Sess.
Report 154 Conn, DOT
11202y — '92m¢l Cong., ! Sess,
Report 151 Cenes, DOT
M. Y. DOT
ASTM
1:12(3) —_— 92nd Cong., ! Sess.
114 Agency final V. DOT
report
117 Report 224 Washington DOT
Japan Road Contractors
Assosintion
1-18 Repott 228 World Bank
1-19 Agency interim FHWA
report
Hrinais DOT
1-21 Ageney draft FHWA

guide, “Specs,
for Joint Repair” Penn. DOT

2-5 Reports 13, 111 QOne Stte {unkn.)
2:5A Repar 111 AASHTO
W. W, Rankin, I.T.E.
2-6 Report 63 L. L. Grani, W. G,
Ireson

Flouse of Representatives subcommitiee hearings on Dighway safety and skidding.

As justificution 1o establish skid tese progrum in Conneetleut,

Develapment of new approach o pavement desip for heavy aireraft fondings; nsed for redesipn
of Sult Lake City rnnwny to sccommeclate B747 aireralt and in design of runway, 1oxiwnys,
and aprons ut Air Foree Plant No. 42 near Palmdule, Calift, wlhere design load is 500 tons
(gross) from B2707 (S5T) configuration,

In evaluation of praposed State legislation regarding usc of studded tires.

In providing decumentation for studded tire legislution,

See Project 1-8,

In preparation of an Engineering Technical Report evaluating several commonly aecepred
pavement design methods, os ta their upplicability for design of pavement systems for Forest
Service roads.

PFarnty published a5 fnterfm Guide for Design of Pavement Steveqieres, 1972

House of Representalives subcommittee hearings on highway safery amd skidding,

As background informotian an skid-testing progeany,

See Project 1412,

As background information on skid-testing progrum.

Leanis Hieavily on the siggestions presented when purchesing or altering skid 1railers nnd
wlen modifying operational procedures,

As basis for upduting ASTM Method E274,

See Project 1-12.

Snfety Committee reviewed ngency recommendalions for improvements al high nceident site,
with esulling request for FHWA approval os an Injerstate Sofety Project.

In the design of pavement rebabilitation programs,

Translated in Japanese,

Pasis for designing pn internationalt culibrtion exercise for rond meters.
As dtput to FHWA-AASHTO Long-Term Pavement Manitoring frogram documents,

As reference for identilying conerete pavement distress,
As Input ta internal publicarion titled, “Construction Hzndbook on PCC Pavement Rehae

bilitation.”
As & gulde for developing policies and repair techniques.

Ta replace outdated material in AASHTO book, Urban Freeway Design.

In druft of propased AASHTO publtication, A Poliey on Arerial Highways in Urban Areas.
In preparing textbook on traffic engineering,

In teatbook, Principles of Engincering Economy.

* Project titles, as well us project-status, are given in Table 4, Publication tilles arc given in Tables 6 and 7,
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Continned)

NCHRP NCHRP

PROIECT  PUBLICATION UsKR HOW USED

2-11 Report 122 World Bank For teaching purpases by the Econnmice Developnent Institnte of the Internntional Bank for
Reconstruction und Developrieat,

.12 Ageney rep. and Federnl Supply Serv., Vehicle operuting cost data applied in review of Govi, enployee sutomobile costs,

Rep. 111 Gen. Serv. Admn.
Agency report 1. Leisch & Assoc. Asan aid in conducting n planning-design course for the South Caralinn S111 i coordination

with the Governor's Safety Program,

AASHTO Published by AASHTO as A Manual on User Benefit Analysiv of Highway and Bus Fransit
Impravemenis.

Colorada S1IID As u partinl basis for development of the Stare's "Benefit/Cost Analysis Manual”

32 Reparts 9, 29 Illinois Div, of Hwys,, In a FAI 80 Matarist Comniunication project. Alsa, more emphasis being placed on infuence
Bur. of Traffic ol pedestrinns on signal timing, because signals in small eitics are nlmost always in the
CRD where there are many pedestrinns,
14 Reparts 6, 40 Calif. Div. of Hwys. Saurce of background information for bighway and Taw enforcement officlals facing problem
decisions on location of disubled or siopped vehicles.
3-8 Repons 3, 32, D.C. Dept. af Hwys, Inerementa} travel cost technique upplied to # comprehensive determination of existing ef-
3. 124 and Trallic fecliveness of operation in DJC, teaflic signod system, Annual incremental travel eosts in
D.C. system were estininted and used i benefit/cost annlysis of traffic signal sysiem
improvement alternatives.

Mian. DO Steps tuken toward implementution of the delay difference offset technique in un existing
signa) network,

Culif, Div. of Hwys, Source of information 1o supplement and improve the effectivencss with which the Division
can curry out its program ol reducing debuy 1o the maotorist. Also of value in designing
innovative signals; in fact, the Division engaged the prineipal invesligalor on u consulting
basis o Belp simulute different levels of traffic for u project under design in Riverside
County.

Agency finul Goodell, Grivas and Obtadned contruct 10 use model deseribed in report on 8 perwork i Detroit,
report Assoe,
7 Reports 78, 117 Hwy. Depts, FHWA Demand for the tupe his been lurge, and loan copies have been circulated widely,

and “Illustrative
Recording of
Traflic Noise"

Report 117

offices, universities,
copsulting flems,
County Bd. of Edue.

Georgia SHD
Minnesola Legislature

Virginia DOH

Arizony cons.
firmy

Nutl, Assn. of Fome-
builders

Missouri SH Comm.

FHWA

Lauisinna DOH
AASHTO

Howard, Needles, et al,

Express Hwy, Res,
Fdn. (Jupan}

Although the principul use of the tape has heen educational in nuere, one County Board of
Education was so inpressect with the noise differentinl between apen and closed window
situations Lthat considerntion was given to Installation of wir conditioning and storm windows
for schoo] buildings ndjacent 1o freeways.

Noise design guide used in design ol urban freeway system.,

For demonstration purposes in learings by House "Trunsportution” Committee, and Sennte
“Highways' nnd “Nitaral Resources and Environment” Cammittees. Botle Senate com-
mitiees toak fuvnruble action on # Truck Noise Conirol bill pasterned afier the California
Tow,

To evaluate noise for several proposed highwnys und to make subsequent explanations to the
public on the impoet of the nolse an tke community, One instance involved [-195, o six-
Inne depressed highway in o residential aren of Richmond, Using the computer program
from Reporr 78, peak-hour traflic wis used to project the naise levels; comparisans were
made with actual readings taken in the yrea. Another cuse invalved projecting noise levels
an 166 in the vielnity of Washington, D.C,, 1o determine if they would be within an
necepruble limit, Revisions were mide in the eross sections where estimutes exceed the
neceptuble limit. The Depurtmient estimetes that ulmost $18,000 was suved by doing he
evaluution work in-house, rather than comracting it. Annual savings of $50,000 to $75,000
have been lorecast in the instance of standard evaluations of major projects.

In design and Jocation of 4 4,5-mi segment of I-30 (Papago Freeway) traversing a kigh-density
ured of downtawn Fhoenix, Recommendnlions made ure expecled to substantinlly reduce
naise levels i ureas udjacent 10 the Freewny.

In development of u Builders' Avcoustical Manwal thut includes guidelines for prediction of
site noise due ta traflic,

Highway traflic noise simulation program used to estublish naise profections an new project
designs.

In developing highway noise level standurds PEM 90-2, “Interim Noise Stundueds aod Pro-
cedures for Implementing Section 10%T) 23 U.S.C."

As primary texts in 4 “noise sehoeol” for parish (county) engineers.

As souree documents for new (1974) publication, *Guide on Evaluntion and Attenaition of
Traffic Noise."

Model for predicting highway truffic noise validated under contract to o stute highway
depariment.

Abridgmeny (8 pp.} published in April 1972 issue of Expressways and Automebiles (in Jap-
anese)
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Comtinuvd)

NCH It NCHRP
PROJECT  PUNLICATION USER HOW USED
Colemdo DOH Projected noise study based on a US. DOT program developed dirzetly from this report,
considered to represent the best study procedure from available empirical and theorelical
tesearch on higlway noise,
Minnesotn DOH Predictions for use in design of 1-:35W noise barrier in §. Minneapolis.
Agency finul rep, Envir. Protection Tn evitlunting alternatives for truck nolse emission regulutions.
draft Agency
Agency final rep. Nut, Bur, Stand, Published a form of the Naise Prediction Nomogram adapted 1o an **L-cquivalent' mensure,
Md.-Natl, Cap. Park Found 10 be useful and quite accurate as a tool in preparation of land-use plons,
and Plan. Comm,
Rep. 78, 117, 144 Copn. DOT As a basis for noise analyses.
3.8 Repart 50 Orange Co. (Calif)) Extensive use ns best uvailable source of information for preparation of warrants for installmtion
Truf. Eng. Council of protective devices at rail-gesde crossings,
Illinois Div. of Hwys., In u continuing program toward grade crossing safely, with particular use seen for portion
Bur, of Design dealing with crassings where flashing light signals—with or without gates—are not wars
ranted,
Conn, DOT Seuree reference for Raitroad-1lighway Safety Grade Crossing rogram,
3.9 Repart B4 Calif. Div. of Hwys, Recommendations used on Freowuy Surveillunce and Contral Profect {Las Angeles), invalving
expenditure of about $8 million in three years.
312 Report 123 Transp. Syst. Center Informasion on fised highway signing principles particularly helpful in providing control
signnls to pilots at Kennedy International Airport (New York)
Agency report Street Name Signing As buckground information in review of sireer nome signing applications 1o meet motorisis'
Comm., ITE needs.
3-12(2) Agency fnal AAA Faund, for As the prmary reference for preparation of the pamphled, “Improving Rond Guide Signs ...
report Traflic Safety What Can You Do About 17
313 Report 93 City of Waco, Tex, Pluns 1o incorporate in subklivision und zoning regulations many of the contrals recommended
. as o means of protecting facitity capacity ! safety,
314 Filen, “*Relief for New York DOT To encourage municipalities In Siate 10 apply traflic engineering solutions to their congestion
Tired Streets” problems.
3135 Ageney report Cansuliant Using nomographs and incorporating the research findings into some current projects,
}-16 Agency report FHWA As suppart material in resalving an operations problem,
3-18(1) Agency interim Cily of Lincaln, Nebr, In design of digis) camputer-controlled traflic contral system ta supervise 250-300 signalized
report intersections,
Agency report New Zealand Ministry To reduce hardware costs by applying greater software capabilities 10 computer-cantratled
of Warks traffic signal operutions.
New Yark DOT As buckground and design evalualion for o centradized computer traflic surveillance and
control system in the Northern Long Island Corrider.
3-18(2) Agency report Dale Cty,, Fla, As basis for operational chunges al selected locations.
3-18(3) Apgency interim FHWA A summary feport presenting resulls of » survey of yraflic signal system design and operation
report prietices was used in development of @ FHWA 1raining program for truffic engineering
persoanel.
Agency report Texas SDH and Puh. Repart selected ns u textbook for o course for city and state trafic engineers in traffic signal
Transp. system design.
3-19 Apengy report Unh DOT I highway analysis.
320 Agency report FHWA Ta develop interest in warrant improveinent within Signals Subcommitsee of Nationnd Ad-
visory Commitlee ont Uniform Traflic Devices.
321 Agency report N.J. Tpk. Auth. n conjunction with research project siklying visual cffeets of varinble-messuge signs.
3-22A Report 232 Texas SDHIT Teat materind for the “Freewny Manngement Operations Workshop.™ Purticipants included
SDHPT district personnel, state und cily traflic engineers, und siste and city police,
3.23 Agency report AMYV Australia In developing & manual for design of signalized intersections for Road Safety and Traflic
Authority, Victorin, Australia,
FHWA To wnend Sections 403-8, 4010, 4B-11, and 48-12 of the Manual on Uniform Traffic Control
Deviees,
3.25 Ageney flnal Consuljant To determine the safety impucts of lower design standards reluted to construction and main.
Fepors Lenninee activities in the context of energy conservation,
3-26 Apgency interim City of Edmonion, In designing noise-bareicr walls,

report
Agency final
report

Albertn, Can,
County of Sscramenin
Plng. & Camnsun,

Drev. Dept.

As o supplement to the FHWA Highway Neise Prediction Model used to eanduct environ.
mentu! analyses of proposed highway projects.
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Continued)

NCHRP NCURP

PROJECT PUNLICATION USER HOW USED

3.7 Reporl 233 Fuel Efficient In their Bulletin, reaclers were referred to various Report figures that would ald in determining

Truflic Signal timing purameters for traltic-uctunted contrallers,
Mpmt. P'rogram
3-24 Unpublished by Polytechnie Highway capacity workshop materiuls.
NCHRP. TRB Inst. of N.Y.
Circular 212

3-288 TRH Special Rp1 209 Sties, FHWA, Universi-  As primary resonrce document for highway copacity analysis und us basic deeument for

ties truining programs und computer software,

3-31 Report 288 FHWA/NHI Materinl incorpoarated into National Highway Instituie truining conrse,

4-3 Reporis 12, 15, ASTM Basis for development af C&71, “Tentitive Method of Test for Critical Dilation of Concrete

65, 66 Specimens Subject to Freezing,” and C682, “Resistance of Aggregntes to Freezing.'

45 Reports 74, T4A, Conn, DOT As backup in developing paint systems for highway bridges,

4

47 Report 164 AASHTO Recommendations for consitkerntion of fatigne of reinforcement in concrete highway bridges
incorporated in 1975 us provisions in AASHTO *Standned Specifications for Highway
Bridges.”

4-8(1) Agency finul Arizona DOT To revise Depuriment’s asphalt paving mix design criteria

report
Report 246 AASHTO Test procedure adopted by AASIHTO Subcommitiee on Materinls and published in AASHTO
Standard Specifications for Transponiarion Marerials and Methods of Sqmpling aue Testing,
Part 1], 1986, s T283-85, *Resistance of Compnesed Bituminous Mixtures to Moisiure.
Induced Damage.”
4-11 Agency interim Feit. Avintion Admin. Tentative guidelines for sefection and installatian of plastic pipe were used 1o reduce time
repari and funds required for & rescareh projeet on plastic pipe for airpert drainnge.
State Hwy. and Transp, O basis of advisory panel member comments that information in report wenld be useful to
Materinls Engrs. practicing engincers, report was distributed to members of AASHTO Operating Sub-
Committee on Materials,
U5, Forest Serv. Distributed 10 cach regional office on basis of headquarters office determinntion that it wilt
prove of use to engineers involved in clesign of road and sanitary sewer prajects,
Albuguerque, N.M. In deciding on use of certuin materials for city sewers,
1llinois DOT In prepuring specifleations and purchnse of plostie pipe.
Report 225 Soil Conservation As o guide in developing a technical relosse on plastic piping materinls for use by field
Service, USDA personnet in planning and design af plastic pipe systems.
AASHTO In developing materials' specificutions.

5.4 Repari 20 AASHTO Sidg. Comm, Input (with Report 77, Proj. 15.6) 1o the March 1969 publication, Mnformarional Guide to

on Engrg. and Opers, Roadway Lighting.

5-5A, B Apency report DeLeuw Catlier Findings incorpornted in research study.

5-7 Repon 130 Ohio DOH Reference source of current snd complete informution on individual delineation technigues.

Org. far Econ. Coop, In preparing report an Visual Effectivencss and Durability of Road Markings, Reflectors,
and Devel, Res, and Delineators,
Group C-8
FHWA In u report of two FHWA Delineation Conferences, summurized in four parts for group
presentations, NCHRP Project 5.7 is deseribed us the most comprehensive delineation
research in recent years and its report us giving the best available description of the guidance
fanction of delinemion.
59 Report 256 AASHTO Referenced in “An Informational Guide for Roadway Lighting.”
6-1 Repaort 19 Californin Div, of Source materin) and hiblingraphy simplified literaure search nnd snved much valunble tinte,
Hwys, Results incorparated in planning and design of new projects.
Caonn. DOT In developing dricing chemicul palicy.
62 Report 4 Calif, Div, of Hwys, See Project 6-1.
Conn, DOT In developing snow and ice policics,
6.3 Report 16 Culif. Div. of Hwys. See Project 6.1,
Nuotl, Flaxseed Advertising (Civil Eng.. Feb, 1966) highlighting rescarch eesults in stating ¥, . . considering
Processors Assa, bath the economy and performance, the best results by far were obtained by vegetable oil,
and particularly linseed oil solutions,”
Cann. DOT In developing freatments to prevent deterioration of PCC bridge decks.

6-4 Report 13 Towy SH Coan, Canstructed bridge with galvanized reinforeing bars in one-holf of deck. This follows ree.
ommendations 1o the effect that more field evaluation is required of zine, nickel, nnd
asphalt-cpoxy coutings.

6-5 Report 27 Calif. Div, of Hwys, See Project 61,
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EXAMPLES QF UTILIZATION OF NCHRI* RESULTS (Continued)

NCIHRP  NCHRP

PROJECT PUBLICATION USER HOW USED

6-8 Report | Calif. Div, of Hwys, Sco Project 61,

U, Park Serv, “Techniques used by consuliing eogineering firm fue dech wepudi of Memorial Dridge, Wash-
ington, D.C,, depended heavily on reported results,

6-10 Ageney reporls Calif, Div. of Hwys, In preparation of pluns for twa seetions of US 50 from Riverton (o the Nevada State line,
Design considerntion given 10 thase factors considered vital 10 increased sufery and reduced
muitenmnee a1 inerchunges wnder e ndverse conditions of snow and ice,

Report 127 Cann. DOT As source refercnee for snaw and ice poliey.
Repart 127 and New York DOT Region 5 duplicated o loan set of 35-mm slides illusirming Appendix 1 for showing ot Region
3S«mm slides meetings. They lnve praven helpful for both design and maintenance aetivities,

T4 Report 89 Dlinois DOT, Pur, Findings have been found uscful, undd practice has been modified 1o conform with them.

Planning

77 Report 64 Ohlo DOEL Tmplemented several recommendutions pertainiag to rest areas with maps und otler infar-
mation af inlerest to motorists, signing conformity, service patrals, patrol aircrafl, und
medicopler service.

18 Report 133 Conp, DOT As i basis for noise anulyses,

Dept, of Eng,, Univ, As o reference teat for an extension caurse entitled *Data Collestion and Evaluation Tecl-
of Wisconsin nicues for Transportation Systems Manageneat.”

7-10 Agency interim QOregon County Treansit In prepurstion of an energy contivgency plan,

report Dist.
Agency report US. Environmentnl Ta briel members of Sennte Public Works Committee an the state of the art of transporiation
Protection Agency controls.
Report 169 N.Y. State As examples of bow to develop possible air quality packsges for seminars (o state and
boT metropalitan planning organization transporiation planners,
Hownii DOT As 4 basic guide for the State’s TSM plan,
7-10(2) Agency final NY. State Snme us Project 7-10
repart noT

711 Report 263 FHWA Muoterin] for transportation planning methods course,

8.3 Agency report Adzonn HD Source mnterial for decisions bised an cansumer sensitivity to the various factors considered
in trip making,

&4 Repart 96 Dept. of Eng, Univ, As o text in shoert eourse on Urban Transpertation Planning,

of Wisconsin
8-5 Report 121 Dept. of Eng., Univ, As n text in Traffic Engineering Seminar,
of Wiscansin
&.5A Report 121 G, E. Pidcock Co, To farecnst volume of teufic generated by praposed suhdivisions and developmients.
B-8(3) Agency interim fows SH Coram. in development af an action plan in coanformance with FHWA PPM 90-4.
teport
Deluware DOH & T In development ol an action plan in confermance with FEIWA PIM 90-4,
Agency repert N.Y. DOT, Transp, In preparation of o synthesis report giving background 1o regions] personnel respansible for
Manning Div. citizen participation. Also useful in development of N.Y, State Action Man,
WA Assisted in development of PI'M 90.4.
Michigan DOT Assisted in preparution of the siate’s Action Plan,
Repart 156 Nar'l, Inst. for Road In developing similar procedures in South Afrien,
es., 8, Africn
Conn, DOT In preparing environmentnl impact sautements,

8.10 Repors 155 Harvard Professor In preparing n texthook,

811 Ageney report Tllinois DOT I'ortions incorporated inlo o manunl on sssessment of ecological impacts from highways for

distribution [o disirict engineers und others doing wark for the depariment.

B-12 Agency report FlIWA By regional transportation plantiers to provide technicnl support to the stales.

Princetan Univ. In graduate courses.
B-12A Agency final NYS DOT User’s Guide distributed to ald reglonal planming affices to provide o quick-response capability

repart and
User's Gulde

Reporis 186 and
187

Consultant to Nut'l Inst.

for Transpert and
Road Res., S. Africa

Harvard Univ,

Univ. of Wisconsin
Extension

for estimating travel demand,

Ta develop guidelines for undertaking wrban trunspariation studies,

As course muterial.

As course material in conjunetion with e NCHRI training materin),

AR iy T

B L A T e KA, g i i
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EXAMPLES OF UTILIZATION OF NCHRI RESULTS (Continued)

NCHRP NCIE
PMROIECT PUNLICATION USER HOW LUSED
FHAWA, Urban 'ractical applications by state and local agencies were documented in a teport entitled
Pinnuing Div, “Application of Quick Resprnse Travel Estimation Procedures.” Site impact, corridar, nnd
system analyses were included,
Report 187, . FHWA, Nutonal Hwy. As the bisic training ald for short conrses, More than 1,000 state amd tocal officials lave
Training Materinls, Inst,, State/ Local participated in 35 courses sponsored hy FHWA's Urban Planning Div, in cooperation with
and microcomputer Agencies, & Numerous MEIL, Six additional courses are plouned for next year,
applications Universities
8-16 Agency final Am. Public Testimony on propased DOT segulations to implement Sec, S04 of the Older Americans
Tepart Appendix, Tramsit Assoc, Relabilitation Act,
“Transpariation
Services for Ihe U.S. Congress Evaluation of DOT regulations to implenient See. 504 of the Older Americans Rehabititation
Transportation Act,
Disadvantaged”
816 Report 208 Division of Mass Far determining alternatives for sepvice implementation.
Trunsp., Cultrans
Report 209 Division of Mass In developmene of bransportation seeviees for the transgortution. disndvaniaped,
Transp, Caltrans
Report 210 Division of Muss As o resoltee document for over-nl] planning activities,
Trunsp, Coliruns
Report 211 Division of Mass Ta restructure and rearient murketing efforts.
Transp, Calteans
8-20 Preliminary Mat'] Tnst. for To design truffic eounting program for four provinces of South Africa
Droft Rpt, Trunsport &
Rond Res, S. Africn
8-23 Apency repart North Ceniral o quarterly repaet an DOE conteact, the projecied sulomotive operating costs af gasaline
Texas Council and non-gasoline engines.
of Gavis.
8.25 Agency repent Moutana Dept. of To redesign approach af an analysis of intercity buses,
Commerce

B-26 Report 233 FHWA As u primary referepee for craining course aterial {Nmional Highway Institute).

827 Report 262 New York MTA To develop handicapped ridership for rail system,

8.3 Report 38 Ford Mator Co, Suved cauntless hours of search und survey hy state-ol-he-urt section on highways joint and
crack sealing materials and methods, Uselul in further anderstanding various design, con-
struction, and mintenance problems, in analyzing specific fitures, nod in adapting future
developments in highwiys ta their industrinl and other roadwany problems.

10-1 Report 17 Narth Dakota Dasic test for a course in statistical quadity control taught 1o both undergraduates and n

State Univ. siznble number of engineers, the majority of the larter being highway department emplayees.
1llinois Div, H, Dur, 1nn conjunetion with FHWA sigmu bank, and datn developed by our field 1esting, to develop
Mauterials specinl provisions covering statistical ncceptance of bituminous conercre pavement,
Cont, DOT, A reference by Speeificalions Rivision,
10-2 Report 34 inois Div, H, Bur, In conjunction with supplementary materinls, us u busis for recommending und Zor tmiting
Muterinks stockpiling methoeds to be included in the policy being developed for aggreszte inspection
and accepirnce.

10-2A Repart 69 Caonn. POT In developing statistical specifications.

10-5 Reparts t4, 13 Conn. DAT In establishing nuclear density and maisture tests in soils,

10-6 Report 52 Ilinpis Div. H, Bur. Cansidering a trial of recommendation for use of nuclear peller technique for measuring

R&D pavement thickness. :
10-8 Agency final Penn, DOT The Olio State ultrasonic guuge, several eddy cureent prasimity gicges, and udditional
report puchinmeters used with the new statistically based neceptance specifications to redoce over-
ull construction costs.
10.9 Res, Results U. Minn, and In seminars conducted throughoul Minnesen to train city and county persapnel in use of
Digest 48 Minnesota DOH the pavement surface condition rating system.

1010 Report 20] FHWA As 1 busis to prohibit use of clectroslag welding in main structural fension members on
federal-aid projects and to institute # program of rigorous inspection in existing struetures
welded by the electraslag pracess.

10-17 Repart 274 ASTM Adopied test methed ss ASTM Sundurd D 4867, Tesi Method for Effect of Moisture on
Asphult Conerete Paving Miktures

10-18 Report 258 Concrete Canstriction A condensed version of this report nppeared in the August 1984 issue. The moguzine is

Magazine distributed nationally 1o engineers und contructors by o numiber of State ready-mixed-
concrete Associntions.

10-20 Report 248 AASHTO Unconfined elustomeric beuring specifications ndopted in 1oto in the 1985 Interim AASHTO

v

Standurd Specifications for Highway Bridges.”
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Continticel)

NCURP NCHR®

I'ROIECT PUNLICATION USER 1Iow UsEp

10-2] Synihesis B6 Delaware River Joint Information of direct relevance in decision regaeding replacement of hndg'e deck on it major

Toll Nridge Comm, bridge.

11-1(8) Report 92 N. Mex. SH Comm, [ seitling negatiations for purchuse uf un wirport,

113 Report 56 Indisna SH Comm. Rated ns “excellem by Land Acquisiion Division, which requested extra copies for use in
developtient of new work in urea of responsibility,

Hlinois Div, H, Bur, Most of the prineiples set forih have been in pructice. Land Economie Study unit conducted
Ri.-of-Way u studdy according 10 the report recommendaion for ane method of uonlysis of the volue
of scenie easements,

122 Report 83 Culifornia Div, of Own research praject on “Analysis, Design and Delivior of Highway Bridges™ used both

Fiwys. busic knowledge and exomple of 4 welb-devised rationat spprosch 1o further simplify the
preposed formulas and criteria recommended us revisions 1o the AASHTO Specificntions,
and to consolidate and authenticate the proposed eriteria by funther mode] und peototype
verificution af analytically obtnined values,

12-5 Report 90 Californin Div, af Confirmed the Division's present practices, gave reassurnnce thut its leng-term invesiment in

Hwys. prestressed concrete structures is sound. and unswered the question as o practicubility of
profective contings.

12-7 Repont 102 Nuyal Ship Res, and Limited portions used in n technical yeport entitfed “"Some Observations on the Futigue

Devel. L, Behaviar af Specimens und Structures,”

IWineis DOT, Bur, Findings have been found wseful, and practice hins been mndified to conform witl them.

Design

Cann, DOT To chunge bridge design parameters in order 1o reduce futigne crucking,
Report 147 AASHTO Fatigue specification recan tations acdopted in total in * 1974 Interim AASHTO Standard
Specificutions for Highwuy Hridges.”
Comi, DOT. To accomplish bridge design modificutions intended 1o reduce fatigue crucking.
Am, Rwy. Eng. Assn. Ta develop modifications 1 futigue pravisions in AREA Specificatjons (1975).
12-8 Repont 86 Canadian Steds, Assn. Committes on Lesign of Highway Hridges used results in updating stansdards for bridge railing
loads,
Conn. DOT To pravide backup information far current bridge-ril design.
12-11 Report 163 Minncsata DOT In selecting waterproof membrune systems for field evulustion,
12-15(2) Report 227 Wise, DOT To retrofit fatiguc-susceptible structura) details jn welded steel highway bridges,
lowa DOT
1. DOT
Kans. DOT
I, DOT
Conn, DOT
12-19A Repart 244 Kunsus DOT As reference for guidsnce i selecting conerele sealers.
Commereinl produet As o standard for establishing their own speeificaions oo specific produets,
manufuciurers
Industrywide Results of stidy have eaused muny states and indusiry 10 be more concerned with technical
support on claims mude far the perfornuance of concrete sealers, Test procedures in report
have beeame an unofficial standard,

12:22 Report 276 AASHTO Subcommittee on Hridges nnd Siructures ndopied recommendations for thermal gradient
desipn ns o Guide Specification to the 1988 Interim AASHTO “Siandard Specifications for
Higlway Dridges,”

12-24 Report 287 AASHTO Subcomminee on Hridges und Structures udopted recommended chunges 1o the Jood distris
bution requiremems for multibeam bridge superstructures in the Srandard Specifications
Sor Highway Bridges in 1983,

12.28(1) Report 301 AASHTO The second phase from Praject 12-28(1) developed a camprebiensive bridge Joad capacity
speciflcation bused on the results of Projects 10:15¢1) and 12-28(1). The Subcommities on
Tiricdges and Structures adopted the load capacity evaluation guidelines us 2 Guide Speci-
fleation In 1988,

12-28(3} Report 399 AASHTO The futigue design guidelines were adapied by the Subeommitice an Bridges and Structures
as u (Guide Specificution in 1988, The futigue evnluation guidelines were udded as an
aliernative (by reference) in the Maneual! for Maintenance fnspection of Rridges.

12-32 Repart 297 AASHTO The corrasion proteciion requirements for reinforeing steel in the Srandurd Speeifications for
Highway Bridges were revised by the Subcommiltee on Bridges and Structures in 1985 ns
a resull of the recommendations included in the report,

13-1 Repon 26 Delnware SHD In a study of highway maintenance management, Advanced Munugement Planning, Ine.,
recommended usc as o guide in establishing equipment rental rates,

14-1 Repart 42 Minnesots DOEL Of considerable assistunce lo the investigators in the Maintenance Pragram Dudget Pilot

Study, which includes u deteymination of the sets of rond characteristics to which quality
und quantity standards codes showld be ussigned,
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Contintied)

. NCHRI*
: IROJECT

NCHRI
PUNILICATION

USER

HOW USED

151
15-1(2)

154

15.6

157

16-1

Report 223

Report 38
Repors 54

Repart 115

Repart 118

Report 108

Report 108 nndd
ngency draft

Report 108 and
agency report
Report 136

Report 77

Agency final
report and
User's Manuzl

Repont 41

Waushinglon State SII
Comm.

Ohijo Dept. of Hwys.

Conn, DOT
Penn, DOT

Commercial firm

Federnl and Swte
Agencies

American Tron and Steel

Inst,

Itlinais Div, of Hwys.

Nevadn DOH
Hllinois DOT, Bur,
Design

Cana, DOT
New York DOT

Connecticut DOT

Wisconsin DOT

Kunsas SH Comm,
Minnesown DOLE

Colorado DOH

Soil Canserv. Serv,,
U5, Dept. of Agr,

Hydr, Br., Bridge
Div., FHWA

Consultant, Madrid,
Spain

Indiana SH Comm,

AASIITO 5tdg.
Comm, on Hwys,

Californin Div. of
Hwys.

Conn. DOT
Wyeming Hwy. Dept.

Culifornia Div. of
Hwys,

U.S. Government

In development of o urit mointenance expenditure index for the State,

In a sindy to develap u forecast of maintenance needs for the 1970-80 decude nnd compare
it with the trends in highway maintenance needs for the U.S, ns o whale and for the

Northeast region in particalar,

In establishing Muintenance Munogement Systen,

To determine tradeofs hetween various mnininenace activitles for resource allocation, Al
lawing gross to grow 6 in, higher before cunting saves $600,000 a yeor that may he used
to reduce edge-drop-off,

In formulating a desiga for o new fiberglass punrdrnil system.

I plunning, design, construction, maintenanee, replacement of guardrails and median barriers.

Recommendations en standurdization of guardrail hardware by the Highway Task Force of
the Institute’s Sheet Commitiee to include use of the Au1 washer itlustrated on page 29 of
Repori 54,

Included in highway design policies and standards by Bur, of Design, New Bur, of Maintennnce
stunddards for guardrail and median barriers adapted from veport. Bur, of Traflie comments
highlight Design Marual ot Higlway Srandards areas 1hat could be improved by the findings;
the warranting of trinl installations of various types of medinn barriers, for reasons of bath
safety pnd economy; and the vafue of certain informution as g tool to determine whether
1o temove ar upgrade existing installations.

In evalunting ncceptability of the Department's design eriteria and standards,

Findirgs have been fousl useful, and peactice lis been maodified 1o conform with them.

As o basis af guardrail sysiems currently used in Connecticut,

As o vital supplement to o recently prepared design manual covering policics, procedures,
and stundurds. Design guide refers 1o report for further information.

On trint basis, used the design technique developed for channels fined with riprap. Major
relocation of o stream and tributaries having a design Nood discharge of 3,900 efs from
drainage area of 7.3 sg mi was invalved. Saving from use of riprap instead of paving was
estimated to be more than 590,000, Evalustion of he effectiveness of the treatment is
continuing, especially ohservation of behavior during and after uny significant storms.,

Channel design procedure npplied to ditches alorg the Loke Wissats—Cadoit Road in
Chippewa Couply, [weviously subject to erosion, lrut none has occurred sinee use of riprap
uecording 1o the procedure.

As basis for publicution, "Design of Stable Roadside Channels.”

To design riprap for o streum relocation ay Moose Lake, Riprap erosion profection functioned
#s planned during rinstorms praviding discharges approximating the design value of 275
efs.

Method [o size ripeap protection ineluded jin Ch, 8 of Design Manupl,

Recammendations used in preparation of SCS Teeh, Release No. 59, "Hydraulic Design of
Riprap Gradient Control Struciires.”

As source documents for "Stable Chonnel Designs®; design procedures for riprup linings
developed principally from Report 108,

Riprap design procedure applied to channels nlong moworways in Spoin.

Used National Small Streams Data Inventory compiled during project o5 un additional check
on flood fow estimates.

Inpust (with Report 30, Proj. 5-4) ta March 1969 publication, Jw/brmational Guide 1w Roadway
Lighting,

Instrumental in setting the standards for Califarnin and niding in developing the most sat-
isfuctory bresknway base, The Californin reseurch, without that done under NCHRP,
reportedly would have cos) well ever $100,000 to develop ar afficny preliminary designs off
this type.

As o basis for breaknway luminatres for highway lighting,

As reference for guidance in determining flow modifications caused by starnge losses on
encroached fRood plains,

Appendis D (“Effects of Salis on Plany Biota™) is the most complele dissertation on soil
sulinity und snlt-tolerant planis in the Division's reference files,

As a primary reference in formulating the Nutionul Environmenta] Policy Act af 1969 and’

Executive Order 11514 on *Pratection and Enkancement of Enviconmental Quality."
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Continned)

NCHRJ NCH IR
PROJECT PUNLICATION USER FIOW USED
Conn, 20T In prepuration of cavirsamental impact statements,
16-3 Ageney report lawa DOT i o trainipg progeam on crosion contral for stale persenanel,
Report 331 Hitmun Assee. Information and illustrations wied in o field moanval for the Office of Surfoce Mining, U.S.
T Dept, of Interior,
Reports 220 Utah DOT To develap o manual,
and 221 Park City, Utah Developers are required by city ordinance to comply with provisions set forth in the reports,
17.1 Repart 79 Robley Winfrey In develnpment of college teatbaok, Feanomie Analysis for Highways,
Calspun As starting point for o Tri-Level Accident Researel Program for NIITSA and the Motor
Vekicle M{rs. Assn,
Min, of Transp., Bruzil Translated imo Portuguese,
17-2A * Agency report S. Dak. DOT,, Div, To assist ju evaluating safety improvements acconiplished under an ongoing safety program,
of Hwys,
Reporl 162 Northwestern Univ, As o reference and teaching nid in u groduate course in highway sufety programming.
Office of Highway Ry stall serving as instructops for o series af regional seminars on evaluntion of safety
Safety, FHWA impravements.
173 Repart 219 FHWA Office of As souree documenn for FITW A’ Poshive Guidance series on planning and collection of field
‘Traflic Operation dota,
The Isracl Nat'l The finul 1eport and a tradning flm prepared 1o this research were used ina pilot project 19
Courxil for Prevention study conlicting teaflic movements al intersections,
of Accidents
17-4 Report 236 FHWA, Nur'l Comm, on  As n basis for changes in o Unifurm Manual of Trallic Contral Devices, Part V1, Trullic
Unifarm Traflic Conrrel Cantrol far Sireet and Highway Construerion und Muintenance Opepatians
Devices
18-2(3) Report 257 Penn. BOT To develop a fiekd trinl for the deep polymer impregnation of a bridge deck with the “deep
grooving technique.”
19-2(H Report 131 O of R&D, FHWA As o primary relerence in training courses on munnging highway maintenance,
19.3 Report 141 Naot'l, Inss, for Road As source document in investigating certain aspects of vehicle sizes and weights on South
Res,, 5, Africa African highways,
20-1 (HRIS) Many diverse agengies The Highway Research Information Service is known to be used widely by a number of
organizations in addition o state highway departments. Recognition lns been given to the
periedic issues of ighwap Resvarch fn Progress as being very useful and of grent value 10
many otlier government agencies.
20-2 Repert 55 Nineis Div, H, Rur, A commitlee within the Ilinois Highway Research Cauncil, having the assignment of de-
R&D velaping a system of establishing research priorities for the Divisian's program, uses the
method outlined for strucineing rescorch progrums,
21-3 — Culifornin Div, of Although not yet published, results fram the second year of research are being used uy
Hwys, buckgroursd for inswlling surveillunce and control systems and in planning aliernative
methods of improving aperations on the Los Angeles Aren [reewny system.
W05 Symiliesis | Conn. DOT As o hosis far current signing patterns from Maintensnce.

Synthesis 2
Synthesis 4

Synehicsis 5
Synthesis 6
Synthesis 7

Synthesis 10
Synthesis 11

Synthesis 12
Synthesis 14

Synthesis 16

Lab. de Eng., Angoln

Califernia Div, of
Hwys,

u.s. por
N. Mex, SHD

Cir. for MW Studies
and Bxper. (Spain)

Louisiuna DO
Conn, DOT

23nd Cang,, | Sess.
Conn. DOT

Conn. DOT
AASHTO

Conn, DOT
Texns 1iwy. Dept.

Conn. DOT
Conn. DOT

Translated into Portuguese,

As u basic document in the continuing development of Division practices and procedures to
cope with the bridge deck deterioration problem, Also used ns u guite for those lines of
research that will yield the highest return.

In preparation of Justrectional Memorawdum 40-2.70

In revising the Departinent's Bridge Constrsction Mannal,

Trunslated into Spanish us an “Infozmagion Bullein® of the Transpore and Soil Mechatics
Luborateey,

As procedural guide 10 emergency measures [0 ¢ontain and/or control scour b bridge sites.

In project seheduling,

See Project 1412,

Provided justification Tor motozist nid cull-box system,

Py Maimenance in training personnel for cepaipment responsibilities.

As nteat in Highway Management Course (conducted by the Highway Muanagement Institule
at the Univ. of Mississippi),

As o basis for Maimenance Telecammunication System.

ecommiended 10 District offices as 4 reference 10 ipswer skid-resistance questions from both
Pepartmental aned nen-Departimentat personnel.

To provide guidelines for skid-resistance program,

Relerence spuree for design of CRC pavernents,
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Continted)

NCHRP NCHRI
IROIECT  PUBLICATION UsER HOW USED
Synihesis 18 Texas FHE nnd Tex, As backgrourt informsation in plan preparation nud review; construction supervision and
Div,, FHWA inspection; mnintennnce activity,
Synthesis 24 Coann. DOT As input inla spow and jce polisy,
Synthesis 32 Conn, DOT As backup for siudded-1ire legistirion.
Synthusls 37 Upper Pluins States Used in stabilization huncbook for loend governments.
Innavation Gronp
Syntheses 56 Texns SDH and Far review by district offices prior 10 Pavement Rebabilitation Conference.
and 60 Tublic Transp,
Syniliesis 81 Texus SDH and Text muterial for Corridor Management Team Conference, Participants included eity and
Public Transp. state personnet from 12 Jargest urban arcas within Texas., Also used as text for Urban
Traffic Operations and Manngement Seminar,
FHWA As satirce material in short courses on Qrganization und Manugement of Ridesharing.
Syntheses Bl Univ. of Calif.— As reference material for course work.
undd 93 Berkeley
a6 Res. Dig. 11 Md. Rds. Comm, In u case before Seplember 1969 term, State Court of Appenls,
Synthieses 96 FHWA As a supplement to the training sessions on drainnge and overlay designs in 4 “Pavement
il 99 Design Training Cotrse,”
Res, Dig. 11 Colorndo DOH Used on several acensions invalving condemnation coses und other fegut matters, Digests
and alhers nated us being extremely helpful in view of their discussions of current problems and
consequent saving of legal staff time,
Res, Results See, of Transp. Included ir fora in [970 Annual Report 1o the Cangress in respect 1o progress made in
Dipest 3 udministration of the highway relocation assislance program ns enacted under the Federal-
Aid Highway Act of 1968,
Res. Resulis Virginin Ay, As an aid 10 maintaining o current swareness of begul research of nn original nature, as n
Digests Genl, Office basis for further reseurch by personnel of the Office, nnd ns a point of departure for reviews
af seitled lw,
Res, Dig, 25 U. Wis,, Dept. Eng. As u test in shart course an Urban Transportation Planning,
20-7 —_ %2nd Congress, Tusk 4, "Luternul Accelerations and Luteral Tire-Pavement Forces in a Vehicle Traversing
15t Sess, Curves Relating to Available Pavenent Skid-Resistant Measures,” See Project 112,
Report 157 Conn, DOT In develaping the serap vire attenantion system,
Res. Dig. 98 FHWA To analyze Oklahoma DOT structure upgrading program,
Agency Bnal New York DOT As primary souree of information on energy used in construction s maintenance of trans.
report (Task 8) portutien facilities for citimation of enerpy savings by Trunspartntion Systern Munagement
(TSM) actions. TSM actions are estimuted to save 37.1 million gal of gusoline in the Siate
of N.Y, diring the 1978 calendur year,
FHWA As the primary source dociment for preparing the Workshop Nates for Energy Requirements
for Transportation Systems,
Agency finnl AASIITO Published by AASHTO as Guidelines on Citizen Participation in Transpariation Planning.
report (Tusk 12)
Apcncy final North Centesl Counceil As an aid I the validution of a survey regarding kazardons materials shipments,
repart (Tnsk 16) of Governments
AASHTO Guide Stntes, Countics, In addition to copies distributed free 10 AASHTO members, mare than 29,000 copies of the
for Design of Cities, Consultanis document hiave been purchased from AASHTO by the various users.
Pavement West Virginia Primary basis for development of pavement design munual for West Virpinia Depariment of
Structures University Highways.
{Task 24}
AASHTO Software States, Counties, This personal computer progrum far new pavement design is based on the AASHTO Guide
Program Cities, Consultants Sor Design of Pavement Structures and greatly simplifies implementation of the Guide.
DNPS B6/1'C;,, Under u licensing agreement, copies of the program live been sold by AASHTO to pateninl
(Task 28) users,
Agency final report  AASHTO Adopted by the Subcommitiee on Bridges und Structures as n Guide Specification in 1988,
{Task 33
20-12 Agency report FHWA In preparation of handbook on **Air Pallution Contral for Canstruction and Maintennnce."
20-13 Repori 193 Meiro, Expy. Translated into Japanese and distribizied within the Corporation,
Pablic Corp.
Takyo, Jupan
20-15 Repori 218 Flarida Dept. Ta write rules seluted 10 wetland protection.
aof Enviran, Regs.
20-16 Report 198 AASHTO Findings used in 1estimony before U5, Senate,
222 Res. Results Dig, Stnre highway agencies Breakaway cable terminal (HCT) installed ns » guardreail end treatment in ot least 40 states

84, 100, 124

since 1973,
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EXAMPLES OF UTILIZATION OF NCHRP RESULTS (Continued)

NCHRE NCHRY

PROJECT  PUBLICATION USER HOW MSED
Federul Avintion To install breakaway cable terminals s parof 8 demonstration project on the Dulles Airport
- . Administration Access Highway.
’ ' Repart 153 AASHTO Referenced in Section 1,1.9A4(2), Londings and Geametries, of the 1975 “Interim Hridge
Specifications.”

: Res. Results Dig, Austesling state Breaknway cable terminal (HCT) installed as a guurdrail and treatment in ot least two

: 84, 102 hwy, ngencies Australiun states,

! 224 Report 282 FHWA/AASHTO Crash test resulls used in updating the AASHTO Harrier Guide and by individual states in

! sclecting barticr designs.

I 251 Agency dralt U8, Army Corps of As 1 resource document.

final repart Engineers Wilerways

Experiment Station
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TABLE 6
PUBLISHED REPORTS OF THE NATIONAL CQOPERATIVE HIGHWAY RESEARCH PROGRAM
nENORT
NO. TITLE, PROJECT, PAGES, PRICE ND. TITLE, PROJECT, PAGES, 'RICE
— A Critical Review of Literature Treating Methods of 22 Factors Inluencing Flexible Pavement Performance
Tdentifying Aggregates Subject 1o Destructive Yolume (Praj, 1-3(2)). 69 p., 52,60
Chunge When Frozen in Concrete and s Proposed #23  Methods for Reducing Corrosion of Reinforcing Steel
Program of Research—Intermedinte Report (Proj. 4- (Proj. 6-4), 22p, 140
32N, Bl p., $1.80 & 24 Urban Travel Patterns for Airports, Shopping Centers,
&1 Evaluation of Methods of Replacement of Deteriornted and Industrial Plants (Proj. 7-1), 116 p., $5.20
Conerete in Strucieres {Proj, 6-8), 56 p, $2.80 e 25 DPotentinl Uses of Sonic end Ultrasonic Devices in High-
82 An Introduction to Guidelines for Satellite Studies of way Construction (I'roj. 10-7), 48 p., $2,00
Pavement Perfarmance (Proj. 1-1),  19p,  SLBO ® 26 Development of Unifaorm Procedures for Establishing
8 2A Guidelines for Smellite Studies of Pavement Perform- Construction Equipment Remal Rates (Proj. 13-1),
ance, 85 p.-+9 figs., 26 tables, 4 app,,  $3.00 3p, S8L60
83 [mproved Criteriz far Traffic Signals at Individual In- » 27  Physical Factors Influencing Resistance of Conerete 1o
tersections—Inlerim Report (Proj. 3-5), 36 p., Deicing Agents (Proj. 6-5), 41 p., £2.00
51,60 # 28 Surveillunce Methods and Ways and Means Commu-
#4  Non-Chemical Methods of Snow and Tee Control on nicating with Drivers (Proj. 3-2), 66 p., $2.60
Highway Structures (Proj. 6-2), T4 p.,  §3.20 « 29 Digital-Computer-Controlled Traffic Signal System for
&5 Effects of Diflerent Methods of Stockpiling Aggre- a Smull City (Proj. 3-2), i2p, $4.00
gates—Interim Report (Proj, 10-3), 48 p,  $2.00 30 Extension of AASHO Road Test Performance Con-
&6 Means of Locating and Communicating with Disabled cepts {Proj. 1-4(2)), 33p. 31,60
Vehicles—Intrim  Report (Proj. 3-4), 56 p, s 31 A Review of Transpertation Aspects of Lund-Use Con-
$3.20 trol (Proj. 85), 4lp, £2.00
e 7 Comparison of Different Methads of Measuring Pave. 832  Improved Criterin for Traffic Signals at Individual In-
ment  Condition—Interim . Report  (Proj.  1-2), tersections (Proj, 3-3), 134 p., $5.00
29p,, §1.80, # 33  Values of Time Sovings of Cammercinl Vehicles ('roj.
o8 Synthetle Agpregntes for Highway Construction (Proj. 2-4),  T4p.,  $3.60
4-4), B3p, 5100 & 34 Evaluation of Construction Contral Procedures—In-
@ 9 Truflic Surveillance and Means of Communicating with terim Report (Proj, 10-2), 17p, £5.00
Drivers—Interim Report (Proj, 3-2), 28p, 31,60 # 35 Prediction of Flexible Pavement Deflections from Lab-
#10 Theoretical Analysis of Siructural Behavior of Rond aratory Repented-Load Tests (Proj. 1-3(3)), "ip.,
Test Flexible Pavements (Proj. 1-4),  31p, 5280 $5.00
#11 Effect of Contrel Devices on Traflic Operations— & 36 Highwny Guardrails—A Review ol Current Practice
Interim Report (Proj, 3-6), 107 p., $5.80 (Proj. 15-1), 33p. $1.60
012 Jdentification of Aggregates Causing Poor Concrete 37 ‘Temative Skid-Resistunce Requirements for Main
Performance When Frozen—Interim Repert (Proj. 4- Rural Highways (Proj. 1.7), 80p., $1.60
3 47 p, $3.00 38 Evalustion of Pavement Joint and Crack Senling Ma-
13 Running Cost of Motor Vehicles as AfTected by High. terinls and Practices (Prof. 9-3),  40p,  $2.00
way Design—Interim Report (Proj. 2-5),  43p, ® 39 Factoers Invalved in the Design of Asphaltic Pavement
$2.80 Surfaces (Proj, 1-8), 12 p, §5,00
14 Density and Moisture Content Measurements by 40 Means of Locating Disabled ar Stopped Vehicles (Proj.
Nuclear Methods—Interim  Report  (Proj,  10-5), 3-4(8)), 40p, 5200
2p, $3.00 e 41 Effect of Control Devices on Traflic Operations (Prej.
# 15 Identification of Conerete Aggregates Exhibiting Frost 3.6), 8lp, 3360
Susceptibility—Interim  Report  (Proj.  4:3(2)}, 42 Interstate Highwny Maintenonce Requirements and
66 ., 54,00 Unit Maintenance Expenditure Index (Proj. 14-1),
8 16 Protective Contings to Prevent Deterioration of Con- 144p, 5560
crete by Deicing Chemicals (Proj. 6-3), 2l p., ® 43 Density and Moisture Content Mensurements by Nu-
£1.60 clear Methods (Proj. 10-5), I8, §2.00
# 17  Development of Guidelines for Peactical and Realistic o 44 Traffic Auraction of Rural Outdoor Recreational
Construction Specifications (Proj, 10-1), 10% p., Areas (Proj. 7-2), 28 p, $1.40
$6.00 845 Development of Improved Paverment Muarking Mates
& 18 Community Consequences of Highway Improvement rinli—Laboratory Phase (Proj. 5-5), 24p, S1.40
(Prof. 2-2),  3p., $2,80 ® 46  Efects of Different Methods of Stockpiling and Han-
& 19 Economical and Effective Deicing Agents for Use on dling Aggregates (Proj, 10-3), 102 p., $4.60
Highway Structures (Proj. 6-1), 19 p., $1.20 e 47  Accident Rates as Related to Design Elements of Rural
20 Economic Study of Rondwany Lighting (Proj. 5-4), Highways (Praj. 2-3), 173 p, $6.40
77 p., $3.20 848 Fuctors and Trends in Trip Lenpgths (Proj. 7-4),
¢ 2t Detecting Varintions in Lond-Carrying Capacity of 0p, 85320
Flexible Pavements (Proj. 1-5),  30p. $1.40 * 49 National Survey of Transporiation Attitudes and Be-

in microfiche form fram the Transpartation Rescarch Board. See funl page of

* Highway Research lboard Specianl Report 80,
this document far ordering informalicn,

NOTE: Out-af-rrind publications marked with a bulles (#) are svailable only
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TABLE 6 (Continued)

REPORT
NO. TITLE, PROJECT, PAGES, PRICL NO, TITLE, PROJECT, PAGES, PRICE
huvior—Phuse 1 Summury Report (Proj.  20-4), & 741 Protective Coutings for Highway Structurn] Steel—
71 p., $3.20 Current Highwiy Practices (Proj. 4-6), 02 p.,
& 50 Factors Influencing Safety at Highway-Rail Grade £4,00
Crossings (Proj. 3-8), 113p, 85,20 ® 75 Effeet of Highway Landscape Development an Nearby
# 51  Sensing and Communication Between Vehicles (Proj. Property (Proj. 2-9), 82p., $3.60
3.3}, i05p,  $5.00 # 76 Detecting Seusanal Changes in Load-Carrying Cupa-
o 52 Measurement of Pavenient Thickness by Rapid and bilities of Flexible Pavements ('roj. 1-5(2), 37 p.
Nondestructive Methods (Proj, 10-6), 82p, $3,30 $2.00
# 53 Multiple Use of Lands Within Highway Rights-of-Way @ 77 Development of Design Criterin for Safer Luminaire
(Praj. 7-6), 68 p., $3.20 Supports {Proj. 15.6), 82 p,, $3.80
o 54  Location, Selection, and Muintenance of Highway * 76  Highway Noisce—Measurement, Simulation, and
Guardrails and Medinn  Buarriers (Proj.  15-1(2)), Mixed Rewctions (rof, 3-7), 78 p., $3.20
63 p., §2.60 79 Development of Improved Methods for Reduction of
& 55 Research Needs in Highway Transportution (Proj, Traflic Accidents (Proj, 17-1), 163p., 5640
20.2), 66p, 32,80 o 80 Oversize-Overweight Permit Operation on Siate High-
& 56 Scenic Easemenls—Legal, Administrative, and Val- ways (Proj. 2-10), 120p., $5.20
untion  Problems and Procedures (PProj, 11-3), « 81 Maoving Behavior and Residentin] Choice—A National
1Mp, 5640 Survey (P'roj. 8-6), 120p,  $5.60
# 57 Factors Influencing Modnl Trip Assignment (Proj. ® 82 Nutional Survey of Transportation Attitudes and He-
B-2), 8p, 5320 lavior—Phose 11 Analysis Report  (Proj.  20-4),
& 58 Comparative Annlysis of Traffic Assignment Tech- #9 p., $4.00
nigues  with Actual Highway Use (Proj. 7.5), 8 83 Distribution of Wheel Loads on Highway Bridges
85 p., £3.60 (Proj. 12-2), s6p., $2,80
® 59  Suandard Messurernents for Sutellite Rond Test Pros & 83 Analysis and Projection of Research on Traffic Susr-
gram (Proj. 1-6), T8 p., $3.20 veillance, Commuuication, and Control (Proj. 3-9),
# 60 Effects of Hlumination on Operating Characteristics of 48 p., £2.40
Freewnys (Proj, 5-2), 148 p., §6.00 & 85 Development of Formed-in-Plice Wet  Reflective
& 61  Evnlualion of Studded Tire—DPerformance Datn nnd Muarkers {Proj. 5-5), 28 p., 51,80
Pavement Wenr Measurement (Proj, 1-9), 66 p., « 85  Tentative Service Reguirements for Bridge Rail Sys-
$3.00 1ems (Proj. 12-8), 62 p., $3,20
8 62 Urban Travel Patterns for Haspitals, Universities, Of- 87  Rules of Discovery and Disclostre in Highway Con.
fice Buildings and Capitols {Proj. 7-1), 144 p., demnation Proceedings (Proj. 11-1(5)), 2B p, $2.00
§5,60 B8 Recognition of Benefits to Remainder Property in
# 63  Ecenomics of Design Standurds for Low-Yolume Rural Highwny Valuation Cases (Proj, 11-1(2)), 24,
Ronds (PProj. 2-6), 9lp, 5400 £2.00
& 64 Molorists' Needs and Services on Interstute Highways » 89 Factors, Trends, und Guidelines Related 10 Trip
(Proj. 7-7),  88p.,  S3.40 Length (Proj. 7-4),  $9p.,  $3.20
65  One-Cycle Slow-Freeze Test for Evalualing Aggregate 90 Protection of Steel in Prestressed Concrete Bridges
Performance in Frozen Concrete (Proj. 4-3(1)), (Proj. 12-5), Bé p., $4.00
Ap., $£1.40 §1  Effects of Deicing Salts on Water Quality and Biowg—
66  Identification of Frost-Suseeptible Particles in Conerere Literature Review and Recommended Research (Proj.
Aggrepates (Proj, 4-3(2)),  62p.,  $2.80 16-1), T0p, $3.320
¢ 67  Relation of Asphalt Rheologicnl Properties 1o Pave- 92 Valuation and Condemnation of Specinl Purpose Prop-
ment Durability (Proj. 91), 45p,  $2.20 erties (Praj. 11-1(6)),  47p,  $2.60
o 68 Application of Yehicle Operating Characteristics 1o ® 93 Guidelines for Medial and Marginal Access Control
Geometric Design and Traflic Operations (Proj, 3- on Major Roudways (Proj, 3-13), 147 ., $6.20
10), 3p, 52.00 *94  Valuntion and Condemnation Problems Involving
& 6% Evgluation of Copstcuction Control Procedures—Ag- Trade Fixtures (Proj. 11-1{3)), X2 p. $1.80
gregate Gradation Varintions and Effecis (Proj. 10- ® 95 Highwuy Fog (Proj. 5-6), 48 p., $3.40
2A), 58p, $2.80 ® 06 Strategies for the Evaluation of Alternative Transpor-
o 70 Sociul and Economic Fuctors Affecting Intercity Travel tation Plins (Proj. 8-4), 1p, $5.40
(Pro]. 8-1),  68p,, £3.00 97  Analysis of Structural Behavior of AASHO Roud Test
# 71 Amnulytical Study of Weighing Methods for Highway Rigid Pavements (Proj. 1-4(1)A),  35p,  $2.60
Vehicles in Motion (Proj. 7-3), 63 p., §2,80 * 98  Tests for Evaluming Degrodation of Base Course
72 Theory and Practice in Inverse Condemnation for Five Appregates (Proj. 4-2), 98 p., 35,00
Representative States (Proj. 11-2), 44p, 5220 ¢ 99 Visun] Requirements in Night Driving (Proj. 5-3),
o 73 Improved Criteria for Traffic Signal Systems on Urban B p. $2.60
Arterinls (Proj. 3-5), S5 p., $2.80 ® 100  Reseirch Needs Relating to Performance of Aggregates
74 Protective Contings for Highway Structural Stee] (Proj. in  Highway Construction  (Proj.  4-8), o8 p.,
4-6),  64p, .80 $3.40
& MA Drolective Coatings for Highway Structural Steel— ® 101 Effect of Stress on Freeze-Thuw Durability of Conerete

Literature Survey (Proj. 4-6), 275, $8.00

Bridge Decks (Praj, 6.9}, 70 p., 53,60
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NO,

REPORT
TITLE, PROIECT, PAGES, PRICE

N

TITLE, MPROIECT, PAALES, PRICE

102
s 102
104

* 105
* 106

147
s 108
* 109
& 110
o1

o112

113
s 114
115
® 116

117
s 118
«119
* 120
s 121

122

123

124

125

® 126
127
* 128

s 129

Effect of Weldments on the Fatigue Sirength of Sicel
Beams (Praj, 12-1), Il4p, $540

Rupid Test Methods for Field Control of Highway
Construction {Proj, 10-4),  8%p, $5.00

Rules of Compensability and Valuation Evidence
for Highway Land Acquisition (P'roj.  11.1),

77 p. $4,40
Dynamic Pavement Loads of Heavy Highway Vehieles
(Proj. 15-5), %4p, 3500

Revibration of Retarded Conerete for Comtinuous
Dridge Decks (Proj. 18-1), 67 po, $3.40

New Approaches to Compensation for Residential
Takings (Proj. 11-1(100), 211, §2.40
Tentative Design Procedure for Riprap-Lined Chan-
nels (Proj. 15-2), 5p.  $.00

Elnstomeric Bearing Research (Proj. 12-9), 53 p,
$3.00

Optimizing Street Operntions Through Trafic Regu-
lations and Control (Praj, 3-11}, 100 p., 5440
Running Costs of Mator Vehicles s Affected by Road
Design ond  Traffic  (Praj, 2-5A  and  2-7)
97 pa $5.20

Junkyard Valuation—Sulvape Industry  Appraisal
Principles Applicuble to Highway Beautificnion (Proj,
13320, 4ip, $2.60

Optimizing Flow on Existing Street Networks (Froj.
3M4),  4l4p,  SI56E0

Effects of 'roposed Highway Improvemems on Prop-
erty Values (Proj. 11-1(1)), 42 p., $2.60
Guardeni! Performance and Design (Proj, 15-1(2)),
70 p $3.60

Structural Analysis and Design of Pipe Culverts (Proj.
15-3),  155p.,  $640

Highway Noise—A Design Guide for Highway En-
gineers (Proj, 3-7), MWp.  84.60

Locution, Selection, nnd Maintenance of Highwny
Tealfic Barriers {Proj. 15-1(2)), 96 p., $5.20
Control of Highway Advertising Signs—Some Lepal
Problems (Proj, 11-3(1)},  M2p., $3.60

Data Requirements {or Metropokitan Trunsportation
Planning (Proj. 8-7), 90, 54.80

Protection of Highway Utility (Proj. 8-5), Hsp,
£5.60

Summary and Evaluation of Eeonomic Consequences
of Highway Improvements (Proj. 2-11),  324p,
$13.60

Development of Informution Requirements and Trans-
mission Technigques for Highway Users (Proj. 3-12),
23,  $9.60

Improved Criteria for Traflic Signal Systems in Urban
Networks (Proj. 3-5), 86 p, 54,80
Optimization of Density and Moisture Content Mea-
surements by Nuclear Methods (Proj,  £0-5A),

86p,  $4.40
Divergencies in Right-of~Way Valuation (Prej. 11-4),
$7p, 53,00

Snow Removal and Ice Contral Techniques at Inter-
changes (Proj, 6-10), 20p, $5.20

Evaluntion of AASHO luterim Giuides for Design of
Pavement Structures (Proj, 1-11), 111 p, $5.60
Guatdrail Crash Test Evaluation—New Concepts and
End Designs (I'roj. 15-1(2)), 89p,  $4.80

130
131
132
s 133

* 134

135
& 136
s 137
s 138

139
140

* 141

e 142
143
a 144
145
146

147
148

149
» 150
151

182
1583

154

155
156

Raoadway Delineation Systems (Proj. §-7), 349 p.,
$14,00

Performance Budgeting System for Highway Mainte-
nance Management (Proj. 19:2(4)), 2lip., 5840
Relationships Between Physiographic Units and High-
way Design Factors (Proj. 1-3(1)),  161p,  §7.20
Procedures for Estimating Highway User Costs, Air
Pollution, and Noise Effects (Proj. 7-8), 127 po,
$5.60

Damunges Due to Drainage, Runoff, Blasting, and Slides
(Proj. 11-1(8)), 4 p,

Promising Replacements for Conventionnl Aggregales
for Highway Use {Proj. 4-10),  S3p,  $3.60
Estimating Peak Runaoff Rutes from Ungaged Small
Rural Wutersheds (Proj. 15-4),  85p, $4.60
Rooadside  Development—Evuluation  of  Research
(Proj. 16-2), 78 pu, 54,20

Instrumentation for Mensurement of Moisure—Lits
erature Review and Recommended Resenrch (Proj.
21.),  60p,  $4.00

Flexible Povement Design and Munagement—Systems
Formulation (Proj. 1-10), 64 p,, 4

Flexible Pavement Design und Manngement—Mate-
rinls Characterization {(Praj, 1-10),  N&p,  §5.60
Chunges in Legal Vehicle Weights and Dimensions—
Same Economic Efects on Highways (Proj. 19.3),
184p,  $8.40

Valnation of Air Space (Proj. 11.5), 48,
$4.00

Bus Use of Highways—State of the Art (Proj. 8
10), 406p. 51600

Highwuy Noise—A Field Evaluation of Traflic Neoise
Reduction Mensures (Proj, 3-7), 80 p., 54.40
Improving Traflic Operations and Safety a1 Exit Gore
Aress (Proj, 3-17), 120 p., $6,00

Alternative Multimodal Passenger Transportation Sys-
tems—Comparative Economic Analysis (Proj. 8-9),
68p.  $4.00

Futigue Strength of Steel Beams with Welded Stiffeners
and Attachments (Proj. 12-7), 85p., $4.80
Roundside Spfery Improvement Progrums on Free.
ways—A Cost.Effectiveness Priority Approach (Proj,
20.7), 64 p., £4.00

Bridge Rail Design—TFactors, Trends, and Guidelines
(Proj. 12.8), 4%, 54,00

Efect of Curb Geometrsy und Location on Vehiele Be.
huwvior (Praj. 20-7), B8 p,, 54.80
Locked-Wheel Pavement Skid Tester Correlation and
Culibration  Techniques (Proj. [-12(2)}, {00 p,
56,00

Wurrants  (or  Highway Lighting  (Proj.  5-8),
117p, $6.40

Recommended Procedures for Vehicle Crash Testing
of Highway Appurtennnces (Proj, 22.2), 19p,
83,20

Determining Pavement Skid Resistance Requirements
al Intersections and  Braking Sites (Proj. 1-12),
64p, $440

Bus Use of Highways—Planning and Design Guide-
lines {P'roj, 8-10), 161 p.,

Transportmtion Decision-Making—A Guide to Social
and Environmentsl Considerations (I'roj.  8-8(3)),
i35p, §7.20
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157  Crash Cushions of Waste Materinls (Proj, 20-7), Alignment  on  Skidding  (Proj.  1-14), 33p,
73p., $4.80 $3.20
158  Selection of Safe Rondside Cross Sections (Proj, 20+ 185  Grade Effects on Traflic Flow Stability and Capacity
T, 5Tp, 5440 (Proj. 3-19),  110p,  $6.40
159  Wenving Arens—Design and Analysis (Proj. 3-15), 186 Travel Estimation Procedures for Quick Response {0
I, $6.40 Urban Palicy Tssues (Proj. B-12A), ., 35.60
160  Flexible Pavement Design and Management—Systems 187 Quick-Response Urban Travel Estimution Techniques
Approach Implementation (Proj. 1-10A), 53 po and Transferable Pasumeters—User's Guide {Praj, 8-
54.00 12A), 229 p,, $10.20
161  Techniques for Reducing Roadway Occupaney During 188 Fatigue of Welded Stee] Bridge Members Under Var-
Rouine  Maintenanee  Activities  (Proj. 142}, inble-Amplitude Loadings {Proj. 12-12), 113 p,
$5p,  S440 $6.40
162  Methods for Evaluating Highway Sefety Improvements » 189  Quantifying the Benefits of Separating Pedestrians and
(Proj. 17-2A), 150 p., Vehicles (Proj. 20410, 127 po. $7.00
163 Design of Bent Caps for Concrete Box-Girder Bridges 9190 Use of Palymers in Highway Concrete (Proj. 18-2),
(Proj, 12-10), 124p,  S680 77p, 3560
164  Fatigue Strength of High-Yield Reinforcing Bars (Proj. 191 Effect of Air Pollution Regulations on Highway Con-
47, 90 p., £5.60 struction  and  Muintenance  (Proj.  20-12),
165 Waterproof Membranes for Protection of Concrete 8lp, 5700
Bridge Deccks—Laboratory Thase (Proj. 12-11), 8192 Predicting Moisture-Induced Damage to Asphaltic
70 p., $4.80 Concrete (Proj. +:8(3), 46 p, $5.20
166 Waste Materials as Potentinl Replocements for High- 193 Beneficial Effects Associnted with Freeway Construce
way Aggregates (Proj. 4-10A), 24 p., $5.60 tion— Environmental, Socinl, and Economic (Proj. 20-
167  Transportation Planning for Small Urban Arens (Proj. 13), tiop., §7.80
B-TA), Tipa $4.80 194 Traffic Control in Oversaturated Street Networks (Proj.
168  Rapld Measurement of Concrete Pavement Thickness 3-18(2)) 152p,  $9.60
nrid Reinforcement Location—Field -Evaluation of 195  Minimizing Premature Cracking in Asphaltic Concrete
Nondestructive  Systems  (Proj.  10-8), 63 p., Pavement (Proj. 94), 5l p., $6.00
$4.80 196 Reconditioning Heavy-Duty Freeways in Urban Arens
169  Peak-Period Traffic Congestion—QOptions for Current (Praj. 14:4), 60 p.,
Programs (Prof. 7-10),  65p, £4.80 197 Cost und Safery Effectiveness of Highway Design Ele-
170 Eflects of Deicing Salis on Plant Biota and Soils— ments ('roj, 3-25), 237 p., $10.60
Experimental Phase (I'ro). 16-1). B8 p., %5.60 198 Sunte Laws and Regulations on Truck Size and Weight
171 Highway Fog—Visibility Measures und Guidance Sys- (Proj, 20-16), ip, 57.20
tems (Proj, 5-6A), 40 p, $4.00 199 Evaluuting Options in Statewide Transportation Plan.
172 Density Standards for Field Compaction of Granular ning/ Programming—Techniques and  Applieations
Bases and Subbases (Proj. 4-8(2)), 73p., 84,80 {Proj. 8-18), 190 p,, $9.,00
173 Highway Noise—Generation and Control (P'roj, 200 Moniloring Carbon Monoxide Concentrations in Ur-
3N, 174 p., 58,00 ban Arcu (Praj. 20-14), 41 p, $5.20
174  Highway Noise—A Design Guide for Prediction and 201 Acceptance Criterin for Electroslng Weldments in
Control (P’roj. 3-7), 193 p,, $9.60 Bridges {Proj. 10-10), 44 p., 55,20
178 Freewny Lane Drops (Proj. 3-16), 2 p. 4,80 02 Improved Pavement-Shoulder Joint Design  (Proj.
176 Studded Tires ind Highway Safety—Feasibility of De- F4-3), 103p. $7.20
termining Indirect Effects (Proj. 1-13(2)), 42p, 203 Safety at Narrow Bridge Sites (Proj. 20-7, Task 7},
£4,00 63p,  S6.00
177 Freight Daty Requirements for Statewide Transpors 204 Bridge Deck Joint-Sealing Systems—Evaluntion and
tation Systems Planning—Resenrch Report (Proj. 8-17), Performance Specification  (Prej,  10-113, 46 p.,
19p,  $8.80 $5.60
178 Freight Data Requirements for Statewide Transpor- 205 Implementing Packages of Congestion-Reducing Tech-
tation Systems Planning—User’s Manual (Iroj. 8-17), nigues—Strategies for Denling with Institutional Prob-
155 p., $1.40 lems of Cooperstive Programs (Iroj. 7-10(2)),
179 Evalusting Optians in Suntewide Trunsportntion Plan. 128 p.,  S7.60
ning/ Programming—Issues, Techniques, and Their 206 Detection and Repair of Fatigue Damage in Welded
Relationships {Proj. 8-18), 3l p, $5.60 Highway Dridges (Proj. 12-18 & 12-15(2)), 85 p.,
180 Cathodic Protection for Reinforced Concrete Dridge $6.80
Decks—-Laborntory Phose (Proj. 12-13), 135 p, 207 Upgrading of Low-Quality Aggregates for PCC and
£7.00 Bituminous  Pavements  (Praj.  4-12), 91 p.,
181 Suberitical Crack Growth and Fracture of Bridge Steels §7.20
(Praj. 12-14), 82p., 5560 208 Market Opportunity Analysis for Short-Range Public
1#2  Economic Evaluation of Iee nnd Frost on Bridge Decks Transpartation Planning=-Procedures for Evalunting
(Proj. 6-11), 73 p £4.80 Alternative Service Concepts (Proj. 8-16), B0 p.,
183  Studded Tires and Highway Safery--An Accident §6.80
205 Market Opportunity Anolysis for Short-Range Public

184

Analysis (Proj. 1-13), 707, $4.80
Influence of Combined Highway Grade and Horizantal

Transpartation Planning—Transportation Services for
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REPORT
NN, TITLE, PROIECT, PAGES, PiRICH NO. FITLE PROJECT, PAGES, PRICE
the Transportmion Disadvantaged (Proj,  8-16), 232 Guidelines for Selection of Ramp Control Systems
52p,  $6.00 (Praj. 3-22A),  108p.,  $8.40
210 Morket Opportunity Analysis for Short-Range Public 233 Selecting Traffic Signal Control at Individual Intersee-
Transportation Planning—Ecanomic, Energy, and En- tions (Proj. 3.27), 133 p., £4,20
vironmental Impacts {Proj. 8-16),  45p., 56,00 234 Galvunic Cuthodic Protection for Reinforeed Cancrete
211 Market Opportunity Analysis for Short-Range Public Bridge Decks—Field Evnluation (Proj. 12-13A),
Transporintion Planning—Goals and Policy Devel- 64 ., $6.80
opment, Institutional Construings, and Alternative Or- 235 Efectiveness of Changeable Message Displays in Ad-
ganizationnl Arrangements (Proj. B-i6), 161 p,, vance of High-Speed Freeway Lone Closures ('raj. 3-
£9.20 _ . ) 2(2), 49p, $7.00
212 Market Oppartupity Anulysis for Shorl-Range Public 236  Evalustion of Traflic Controls for Highway Work
Transportation Planning—Methad and Demoanstra- Zanes (Proj. 1744, 17-4(2)), 189,  S12.00
ton (Proj, 8.16), 132, 51000 237 Locuiing Voids Denenih Pavement Using Pulsed Elec.
— ge&;\my Traffic Management (Proj, 20-3D), 68 p,, tromagnetic Wave Techniques (Proj. 10-14),  40p.,
Ny . %6.80
213 Buyesian Methodology for Verifying Recommenda- 238 Dstimatiog Exceednnces und Design Values from Datn
tions to Minimize Asphalt Pavement Distress (Proj. 9- Colleeted by Urban Ozone Monitoring Netwerks (Praj,
4A)  s2p.,  $600 M-144),  1Blp, S9.60
214 Design und Truflic Cntrol Guidelines for Low-Volume 239 Multiple-Service-Level Highway Dridge Railing Selec-
Ruenf Roads (P'rof. 20-7, Tusk 13),  4fp,  §5.60 tion Procedures (Proj. 22-2(3)), 16l p, 510,40
215 Pavement Manogement System Development (Proj. 20- 240 A Manual to Determine Benefits of Separating Pedes-
7 Tack 19), d2p, o $3.20 - wians  and  Vebicles (Proj. 201002, S6p
216  The No-Action Allernutive—Research Repon (Prai, §7.20
B-11), 2pn, £6.80 el . . .
217 The No-Action Alternative—lmpacl Assessment Bl %L‘ﬁ;{g‘:‘: :‘l’,';gl’"g‘_bz“;i‘“l’o"ll;;‘;‘f CMT%Z?)NTSM
Guidelines (Proj. 8-11),  174p, — 39.60 i 242 Ultrasonic Mensurement of Weld Flaw Size (Proj. 10-
2iBA Ecologiont Effecis of Highway Fills on Wellunds— 13) 76 53.00
Research Report (Froj. 20-15), 34 p., §5.20 WORTTRIA - . . -
2188 Ecological Effects of Highway Fills on Wetlands— M3 é{:[l;:rtln?;:o::\&m: [:;I:}ucf_'g;‘: ‘;{of‘;’sdg:f, rg!‘ S,‘.‘f_
User's Manuad (Proj, 20-15), ~ 9.,  §7.20 20) ¥ h 6'5 ¥ 650 IR
m f.‘f’l’?‘“i“".“ of Tralic Conflict Anulyses at Intersec. 244 Conerete Sculers for Protection of Bridge Structures
aom'(l raj, 17-3), . 109[?.. $7.60 . (Proi. 12-19A) 138 p. $10.60
220 Er f;SlgnRCng:{o(ll‘[JongﬁgSl)llghwg;é COI\SII’I;(;II{(:{;!—RC- 245  Methodology for Evalusting Highway Air Pollution
121 Bomcon et s i o Dispersion Madeis (Froj. 20-18),  $5p. S840
¢ Erosion Control During Highway Construction— 246 Tredicting Moisture-Induced Dumnge 1o Asphaltic
Manus] an, Prigclples and Practices (Proj. 16-3) Concrete—Field Evahustion (Proj 4-4(3) 50 p.,
P ' $7.10
222 Bridges on Secondary Highways and Loca!l Roads— ki " . TR
Rehubilitation and~ Replncement  (Proj. 12-20} 247 é:ér;ctwcngs;q%f Clenr Recavery Zones (Proj 17-5)
132p, 5920 AL . .
223 Maintenance Levels-of-Service Guidelines (Proj. 14-5), 248 3;;;1!2[?;2; Iigi-r,'g)l’“ D";'.,s;‘ cu"sslsnfl;mn’ wnd M
18p.,  $B.BO bl il ‘ Loy
224 Guidelines for Recycling Pavement Materinls (Proj, 249 ;;’“: Hou;-', gz)dmc Signal Warrant (Proj. 3-20A),
-1, 1371p. $9.20 . N . - .
225 Plastic Pipe for S'ubsurf'ur:c Drainage of Transportation 250 Fl":"l:i-%{,gz:;':h“ ﬁ;'::dcrsn‘gllgfgg Travel Behavior
2 Facilities (Proj, 4-113, 153 p, $9.60 ) 251 Assesstnent of Deficiencies and Preservation of Bridge
26 Damege Evalumion and Repair Methods for Pres Substructures Delow the Waterline (Proj, 10-16),
stressed Conercte Bridge Members (Proj. 12-21), 80 p $8.40 '
66 p., $7.20 * ’ N . - .
227 Fatigne Behavior of Full-Scale Welded Bridge Attach- 252 ;’;ﬁ;ﬁ‘ﬁ%“*}ﬁf&&“‘“’9‘"};';:”‘ to Asplalt Pusing Mix
ments (Praj. 12215037, 47 p., 5640 e e ot 1 Ty
228 Calibration of Response-Type Rond Roughness Mea- 283 a:pm[‘}lcgfl;‘;r(lg;])r let;%g;;gau, Tsrz;it.‘:nl)cmand Modlels
suring Systems (Proj. 1-18), 81 p. $7.60 . ro . ,
229 Methads for Analyzing Fuel Supply Limitation on Pas- 54 g’,')““"’“n‘-"';“m'-“;‘;sﬁg“d Use Guidefines (Proj. f-
senger Travel (Praj, 8-23), 12, $9.20 oty " ‘ . .
230 Recommended Procedures far the Safety Performance 255 :fl'gh‘?“y ng‘ic g‘“‘.’ l:'or (I',":bfm'z;dzékm“ I;;ol-"m
Evaluntion of Highway Appurtensnces (Proj. 22- m‘;"g&"s mn esign  {[roj.  8-26), o
24n,  42p, Ss00 - A . .
231 Stle Transporiation Finance Within the Context of 256 g‘;:r[:ml l.slé;ggng of Interchanges  (Praj,  5-9),
E steainds (Proj, 8-22), 8& p., 57.60 " ' - .
nergy Constssints (Proj ) P 257 Long-Termn Rehabilitation  of  Salt-Contaminared
Bridge Decks (Proj. 18-2(3)), 3lp, 6,40
258  Control of Air Content in Concrete (Proj. 10-18),

* Specia) publicarion.

Bip,  SBAO
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§12.40

20-22), 107

(In prepare-

REPORT
NO. TITLE, PROIECT, PAGES, PRICE WO FITLE, PRONECT, PAGES, FRICE
259  Design of Emulsified Asphalt Paving Mixtures (Praj. 286 Evylumion of Fatiaeo Tests and Design Criteria &
9.5), 97 p., $8.80 Welded Detnils (P'raj, 12-15(5)), 66 p., $8.40)
260 Application of Statewide Freight Demand Forecusting 247  Loud Distribution and Cannection Design for Precast
Techniques (Proj. 20-17A), 2l0p,  BI2.80 Stemmed Multibeam Bridge  Superstructures (Proj.
261 Cost-Effectiveness of Transportation Services for 12-24), 137 p., $11.40
Hundicapped Persons—Research Repart (I'raj. 8-27), 288  Evalusting Grade-Separated Rail-Highway Crossing
130, $9.60 Alternatives (Proj. 3-31), 87 p., 5£10.80
262 Planning Transporiation Services for Handicapped 289 Performance of Longiwdinal Traflic Barriers (Proj. 22-
Persons—User’s  Quide {Proj. 827, T p., 4, 169 p., $13.20
58.00 200 Reinforcement of Earth Slopes and Embankments
263 Simplified Procedures for Evalunting Low-Cost TSM (Proj, 24-2), 323 p., $40.00
Projects—User’s Manual (Proj. 711, 209 ., 291  Development of Pavement Structural  Subsystems
$12.80 (Proj, 1-10B), 59p, S8.80
264 Guidelines for the Management of Highway Runoff on 292 Sirength Evaluation of Existing Reinforced Conerete
Wetlands (Proj. 25-1}, 166 p., $10.80 Rridges (Proj, 10-15), 133 p,, £14.00
265 Removal of Lend-Bnsed Bridge Paints (Praj. 10-23), 293 Muthads of Strengthening Existing Highway Bridges
721, $8.00 (Proj. 12-28(4)), 114 p, $12,00
266  Forecasting Inpwis 1o Transportation Planning (Proj. 204A  Planning and Implementing Pedestrion Facilitics in
8-24), 1 p, $9.60 Suburban and Developing Rurn) Areas— Researcl Re-
267  Siee] Bridge Members Under Varinble Amplitude Long port (Proj, 20-19), 92 p., 510.40
Life Faligue Looding (Proj. 12-15(4)), 26, 241 Planning and Tmplementing Pedestrian Fucilities in
56,40 Suburban and Developing Rural Areas—State-of-the-
268 Influence of Asphalt Temperature Susceptibility on Art Repart  {Proj. 20-19), 165 p.,
Pavement Construction und Performance (Proj. 1-20), 205  Automated Field Survey Data Collection System (Proj.
62 ., £7.60 20-213, 107 p., $13.20
269  Paving with Asphalt Cements Produced in the 1980's 296 Durability of In-Place Concrete Contnining High-
(Proj. 1-20), 28p., $6.40 Range Waler-Reducing  Admistures  (Proj,  10-
210 Porameters Affecting Stopping Sight Distance (Proj. 32), 63p, S$l0.40
15-8), 16%p.,  $1020 297 Eviiuation of Biridge Deck Protective Strategies (Proj.
271 Guidelines for Evaluation and Repair of Damaged Steel 12-32), 80 p., $12,00
Bridge Members (Proj. 12-17A), 64 p., §7.60 208 Performance of Elastomeric Henrings (Proj.  10-
292 Performance of Wenthering Steel in Dridges (Proj. 20), 100p, $12.00
10-22}, 164 p,, $12.00 299  Fatigue Evaluation Procedures for Steel Bridges (Proj,
273 Manual for the Selection of Optimal Maintenunee Lev- 12-28(3)), 94 p., 511,20
els of Service (Proj. 14-5(2)), Bip, $9.20 300 Bridge Management Systems (Proj. 12-28(2)), 4
274 Use of Antistripping Additives in Asphalric Conerete p. 51040
Mixtures—Laboratory Phase (Proj. 10-17), 50p., 31 Load Capacity Evalustion of Existing Bridges (Proj.
$7.60 12-28(1)), 104 p., §11.60
2785 Pavement Roughness and Rideability {Proj, 1- 302  Fatigue and Fracture Evaluation for Rating Riveted
%, 69p, S8R0 Bridges (Proj. 12-25), 86p, 31120
276 Thermal Effects in Concrete Bridge Superstructures 303 Feusibility of o National Heavy Vehicle Monitoring
(Proj. 12-22}, 29 ., $9.60 System (Proj. 3-34), (In preparation)
277 Portland Cement Concrete Pavement Evaluation Sys- 304  Determining Deteriornted Areas in Portland Cement
lem (COPES) (Proj. 1-19), 175p,  $12.80 Concrete Pavements Using Radar and Video Imaging
278  Cothodic Protection of Concrete Bridge Substructures (Proj. 10-28), 107 p,  §14.00
(Proj. 12-19B), 60 p., S840 M5 Environmental Monitoring ond Evalustion of Calcium
2719 Intersection Channelization Design Gulde (Proj. 3- Magnesium  Acemte (CMA) (Proj. 4-17), 160
303, 153 p,y 525,00 P $13.60
280  Guidelines for Evaluation and Repair of Damaged Pre. 306  Correlation of Bridge Load Capocity Estimates with
stressed  Concrete  Bridge  Members  (Prof.  12- Test Data (Proj, 12-28(8)), 75p,  §11.20
1), 84 ., 53,20 07 Public and Private Partnerships fer Finuncing High-
281  Joint Repnir Methods for Portland Cement Concrete way Improvements (Proj, 2-14), 83 p,  $11.20
Pavements—Desipn and Construction Guidelines 308 Pavement Roughness and Rideability—Field Evalua-
(Proj, 1-21), 83p., §9.20 tion (Proj, 1-23(2)), 48 p., §9.00
282  Multilane Design Altermatives for Impraving Suburbun 309 Protection of Pipelines Through Highway Roadbeds
Highways (Proj, 2-13), 7l p, 38,50 (Prej. 15-9), 21 p., 58,00
283 Training Aid for Applying NCHRP Report 263—Sim- 310 Deanling with Hazardous Waste Sites—A Compendium
plified Procedures for Evaluating Low-Cost TSM Proj- for Highwny Agencies (Proj,
ects (Proj, 7-11A), Jp, $7.20 P $12.00
284  Evaluution of Procedures Used to Mensure Cement 311 Design of Simple Spun Precost Prestressed Dridge Gire
and Water Content in Fresh Conerete (I'roj, 10-25), ders Made Cantinuous (Prej. 13-29),
T6p, $9.20 tion)
285 Evalunting Alernative Maintenance Strutegies (Proj. 312 Condition Surveys of Concrete Bridge Companents—

14-6), 86 ., $10.40

User’s Manuonl (Proj. 12-28(5)), 84 p.,  S10.00
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N,

SYNTUHESIR OF HIGHWAY PRACTICE
TITLE, 'AGES, PRICE

NO.

TITLE, PAGES, PRICE

*2
L]
oq
LR

L X

X}
L]

10

11

12

13
14

16
17

18
19

20
21
.22

23
24
25
26
«27
28

‘I'raflie Control for Freeway Muintenance (Proj, 20.5,
Topic 1),  47p.,  $2.20

Bridge Appronch Design and Construction Iractices
(Proj, 20-5, Topic 2), 30p. $2.00

Traflic-Safe and Hydraulically Efficient Drainage Prac-
tice (Proj. 20-5, Topic 4), Mp, 5220
Concrete Bridge Deck Durability (Froj, 20-5, Topic 3),
28p, 52,20

Scour ot Bridge Waterways (Proj. 20-5, Topic 5),
7n, 5240

Principles of Project Scheduling and Menitoring (Praj.
20-5, Topic 6), 43p,  $2.40

Motorist Aid Systems (Proj. 20-5, Topic 3-01),
2p, 5240

Construction of Embankments (Proj. 20-5, Topic 9),
3Bp, $2.40

Pavement Rehubilitation—Materials and Techniques
(Proj. 20-5, Topic 8),  41p.

Recruiting, Training, and Retuining Muintenance and
Equipment Personnel (Proj. 20-5, Topic 10), Ip,
528D

Development of Management Capability (Proj. 20-5,
Topic 12), 50p,  $3.20

Telecommunications Systems for Highwny Adminis-
teation and  Operations (Proj. 20-5, Tepic 3.03),
9p, $2.80

Radio Spectrum Frequency Management (Proj. 20-5,
Topic 3-03), 2 p, §2.80

Skid Resistance (Praj. 20-5, Topic 7), 66 p.,
$4,00

Statewide Transportation Planning—Needs und Re-
quirements (Proj. 20-5, Topic 3-02), 41 p.,
$3.60 :
Continuously Reinforced Concrete Pavement (Proj,
20-5, Tapic 3-08), 23p., $2.80

Pavement Traffic Marking— Materials and Application
Afllecting Servicenbility (Proj, 20-5, Topic 3-05),
4., .60

Erasion Control on Highway Construction (Praj. 20-
5, Topic 4:01), S52p, $4.00

Design, Construction, and Muintenance of PCC Pave-
ment Joints (Proj. 20-5, Topic 3-04), 40p.,
$3.60

Rest  Arens  (Prof. 20.5, Topic 4-04), ¥Ep.,
$3.60

Highwny Locarion Reference Methads (Iroj. 20-5,
Tapic 4-06), op, $320

Maintenunce Management of Traflic Signal Equipment
and Systems (Proj. 20-5, Topic 4-03), 41 p.,
Getting Research Findings imo Practice (Proj. 20-5,
Tapic 1), 24p, $3.20

Minimizing Delcing Chemical Use (Proj. 20-5, Topic
4-02), 58p., §4.00

Reconditioning High-Yolume Freeways in Urban
Arens (Proj. 20-5, Topic 5-01), S6p., $4.00
Roodway Design in Seasonal Frost Areas (Proj, 20-5,
Topic 3-07), 0dp, 5600

PCC Pavements for Low-Valume Roeads and City
Streets (Praj. 20-5, Topic 5-06), 3l p, $3.60
Partial-Lane Pavement Widening (Proj. 20-5, Topic
5-05), 30p, $320

n
3
.32
kX

)

35
36

37
k.

.39

4

41
42

43

45

46

47
44
49
50
51

52

53
® 54
55

Treatment of Soft Foundations for Highway Embank-
ments (Proj, 20-5, Tople 4-09), 25 p,, $3.20
Hituminons Emulsions for Highway Pavements (Proj.
20.5, Topic 6-10)  76p.,  S4.80

Highway Tunnel Operations (Proj. 20-5, Topie 5-08),
2p,  §3.20

Effects of Studded Tires (Proj. 20-5, Topic 3-13),
464p, 5400

Acquisition and Use of Geotechnicnl Information
{Proj. 20-5, Tapic 5-03), 40p, 5400

Policies for Accommodation of Ulilities on Highway
Rights-of-Wny (Proj. 20-5, Tupic 6-03), 22p,
£3.20

Design and Contral of Freeway Off-Ramp Terminals
(Proj. 20-5, Topic 5-02), 6l p, §4,40
Instrumentation and Equipment for Testing Highway
Materinls, Products, and Performanee (Proj. 20-5,
Topie 6-01), 70p, 5480

Lime-Fly Ash-Swbilized Boses o Subbases {(Proj.
20-5, Topic 6-06),  G6p.,  S480

Statisticnlly Oriented End-Resull Specifications (Proj.
20-5, Tapic 6-02), 40p,, 54,00

Transpartution Requirements for the Handicapped, El-
derly, and Economically Disadvantaged (Proj. 20-5,
Topic 6.07), S4p, 5440

Stuffing and Munngement for Socinl, Economie, and
Environmental Impact Assessments (Proj. 20-5, Topic
702, 43p,  $400

Bridge Bearings (Proj. 20-5, Topic 6-09), 62 p.,
54,80

Design of Pile Foundations (Proj. 20-5, Topic 5:04),
68 p,

Enrergy Effects, Efficiencies, und Prospects for Vurious
Modes of Transpottation (P’roj, 20-5, Topic 7-05),
5Tp, 3480

Consolidation of Concrete for Pavemenis, Bridge
Decks, amd  Overlays (Proj.  20-5, Topic 7-01),
6lp, 5480

Rapid-Setting Materials for patching of Concrete (Praj,
20-5, Topic 6-05),  13p, 5240

Recording and Reporting Methods for Highway Main.
tenonce  Expenditutes  (Proj.  20.5, Topie 7-04),
isp, £1.60

Effect of Wenther on Highway Construction (Proj.
20.5, Topic 5-07),  29p, $3.10

Priority Programming and P'roject Selection (Praj.
30.5, Topic 7.07), 3 p., $3.20

Open-Gruded Friction Courses for Highways (Praj.
20-5, Topic §-09),  50p., 4,00

Durability of Druumsc Pipe (Proj. 20-5, Tapic 5-09),
37 p. 3.6

Construction Comruct Stafling {Iroj.  20-5, Tnpu.
802}, 62 p., $6.00

Munngement and Selection Systems for Highway Main-
tenance equipment {Proj. 20-5, Topic 8.08), 17 p.
$4.40

Precast Concrete Elements fur Transportation Facili-
ties (Proj, 20-5, Topic 8-05), 48 p., $5.60
Recycling Materials for Highwnays (Proj. 205, Topic
800, 53p, $5.60

Storage and Retrieval Systems for Highway and Trans-
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NO,

TITLE. PAGES, PRICE

NO, TITLE, PAGES, PRICE
poertation Data (Proj. 20-5, Topic B-06), 30p, 84 Evaluation Criterin and PPriority Setting for State High-
. way Programs (Pof, 20-5, Topic 12-01), azp.
56  Joint-Related Distress in PCC Pavement—Cuuse, Pre- $6.40
vention and Rehnbilitation (Proj. 20-5, Topic 7-06), 85 FEnergy Invalved in Construction Materinls and Pro-
6, £5.20 cedures (Praj. 20-5, Tapie 12-09), 34p, $6.40
s 57 Durability of Cancrete Bridge Decks (Praj, 20-5, Topic 86 Tffects of TraMe-Induced Vibeations on Bridge-Deck
9.01), 61p,  $6.00 Repairs (Proj. 20-5, Tapic 10-21),  40p, 5680
58  Consequences of Deferred Maintenance (Praj, 205, 87 Highway Noise Barriers {Proj. 20.5, Topic 12-07),
Topic 10-01), 24p, $4.40 B2p,  $120
59 Relutionship of Asphalt Cement Properties to Pave- 88 Underwater Inspection nnd Repuirs of Bridge Sub-
ment Dumbility (Praj, 20-5, Topic 8-11), 43, sieuctures  (Proj.  20-5, Topic  10-08), 77 e
$5.60 $7.60
60  Failure and Repair of Continuously Reinforced Con- #9  Geotechnical Instrumentation for Monitoring Ficld
crete Pavemuent (Proj, 20-5, Topic 9-08), 42p., Performance (Proj.  20-5, Topic 11-06),  4&p,
35.60 $6,80
61 Chongeable Messnge Signs (Proj. 20-5, Topic 9-03), 90 New-Product Evalvation Procedures (Proj. 20-5, Topic
37p. 5.60 12-12),  3pp, 5680
62 State Respurces for Financing Transportation Pro- 91  Highway Accident Anulysis Systems (Proj. 205, Topic
grams {Praj. 20-5, Topic 9-09),  34p, $520 1203}, &pp, 3760
63 Design and Use of Highway Shoulders (Proj. 20-5, 92  Minimizing Reflection Crucking of Pavement Overlays
Tapic 803),  26p,  S4ED . (Proj. 20-5, Topic 11-04),  38pp,  $6.80
64 Bituminous Patching Mixtures (Praj, 20-5, Topic 8-12), 93  Coordination of Transportation System Manngement
26p,  $480 . X and Land Use Management (Proj. 20-5, Topic 12-08),
65 Quality Assurance (Proj. 20-5, Tepic 9-05),  41p., 38 pp. $6.80
$5.60 e (Proi, 20- ic B .
66 Glure Screen Guidelines (Proj. 205, Topic 9-11), % Pholologging (Proj. 205, Topic §10),  3Bp
[7p, $4.40 i : i Plan i i, 20. ;
- Hriﬂge Drsinage Systems (Proj. 205, Topie 10-06), 95 f?f&?;"dc T;x:r;:-l’ortnggnqé lanning {Proj. 205, Tapic
44p,  $5.60 i N o
68 Mo‘:or Vehicle Size and Weight Regulations, Enforce- 96 Pavement Subsurfuce Drainage Systems (Proj. 205,
ment, and Parmit Operations (Proj. 20-5, Topic 10.04) Topic 1307, 38p, .
45 p.: $6.00 : ' ' 97 Transit Ownerslup/Opcrm,mn_ Options for Small Ur-
69  Bus Rowe and Schedule Plonning Guidelines (Proj, ban and Rural Areas (Proj. 20-5, Tapic 13-06),
30.5, Topic 7-09),  99p.  $8.00 Wp, 3640 o .
e Opic Bh 2P . . 3 Resealing Jaints and Cricks in Rigid and Flexibl
70 Design of Sedimentation Basins (Proj. 20-5, Topic # SUseing SOMS anc CLTucks in RIEH AN wible
9.10), 5t ., £6.80 Pavements  {Proj.  20-5, Topie 12.04), 62 p,
71 Dircetion Finding from Arterials to Destinations (Proj. §za0 _
20.5, Topic 9-07), 50 ., 99 Resurfacing with Portland Cement Cancrete (Proj,
72 Transporiation Needs Studies und Financial Con- 20-5, Topic 13-04),  90p,  $8.40 _
straints (Proj. 20-5, Topic 11-01), 54 p., 56,80 100 Manoping Swte Highway Finance (Proj. 20-5, Topic
73 Alernative Work Schedules: Impacts on Transporta- 1300, 23p, 3640 N . .
tion (I’raj, 20-5, Tapic $-06), 54 ., $6,80 101 Historic Bridges: Criterin for Decision Making (Proj,
74 State Transit-Manngement Assistance to Local Com- 20-5, Topie 13:11),  84p,  $8.00
muaities (Prof. 20-5, Topic 1011, 5p, $6.00 102 Material Certification and Muterial-Certification Effec-
75 Transit Doards—Composition, Roles, and Pracedures tiveness (Praj. 20-5, Topic 14.05), 24 p, £6.00
{Proj. 20-5, Topic 11-09), X, $6.20 103 Risk Assessment Process lor Fluzardous Malerinls
76 Collection nnd Use of Pavement Condition Daa (Praj. Transportation (Proj, 20-5, Topic 13-10), i6p.,
20.5, Tapic 10-05),  74p,  58.00 36.40
77  Evaluation of Pavement Maintenance Stategics (Proj. 104  Criterin for Use of Asphalt Friction Surfaces (Proj.
20-5, Topic 11-08),  56p., $7.40 20.5, Topic 14.08), 41 p., $6.80
78 Value Englncering in Preconstruction and Construc- 105  Construction Contract Claims: Chuses and Methods of
tion (Proj. 20-5, Topic 11-02, 03), 3p., $6.40 Settlement  (Proj.  20-5, Topic 13-01), 38p,
79 Contract Tisee Determination (Proj. 20-5, Topic 11- $7.20
10}, 45p, 8720 106 Practical Guidelines for Minimizing Tort Linbility
80 Formalating and Justifying Highway Muintennnce (Proj. 20-5, Topic 14-01),  40p,  $4.80
Budgets (Proj. 20-5, Topic 10-03), p, 5720 107 Shallow Fouadations for Highway Structures (Proj,
f1  Expericnces in Trapsportation System Monagement 20.5, Topic 12-06), 38 p, 36.80
(Proj. 20-5, Tapic 11-14), 88 p., $8.40 108 DBOridge Weight Limit Posting Practice (Proj. 20-5,
82 Criteria for Evaluation of Truck Weight Enforcement Topic 13-08), 30 p., $6,40
Programs  (Proj.  20-5, Topiec 12.02), 4 p, 10%  Highway Users of Epoxy with Concrete (Proj, 20-5,
£7.20 Topic 14-12), 68 p,  $880
83  Bus Transit Accessibility for the Handicapped in Urban 110 Maintenance Management Systems (Proj, 20-5, Topic

Areas (Proj. 20-5, Tapic [1-13), 73 pu $7.60

1408, 49p, 5800
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SYNTHESIS OF IHGHWAY PRACTICK
TITLE PAGES, MRICE

TITLE PAGES, PRICKE

m
112

1

HE

115

18
n?
118
119
120
121
122
123

124

125
126

Listnbution of Wheel Luids on Highway  Biicges
(Proj. 20.5, Topic 14-22), 2l p., $7.20

Cast Effectiveness of Hot-Rip Gulvanizing for Exposed
Stee! (Praj, 20-5, Tapic 15-19), 28p.,  §7.20
Administration of Resenrch, Development, and Im-
plementation Activities in Highway Agencies (Proj. 20-
5, Tepic 14-113, 49 p, §8.00

Management of Traflic Signal Maintemanee (Proj. 20-
5, Topic 14-02), 133 p,, £10.80

Reducing Construction Conflicts Between Highways
and Utilities (Proj. 20-5, Topic 14.03), 2 p
58,80

Asphalt Qverlay Design Pracedures (Proj. 20-5, Topic
14-04), 66 ., 58.40

Toll Highway Financing (Proj. 20.5, Topic 13-
01), 29p, 5.0

Detecting Defeets and Deterioration in Highway Struc-
tures (Proj. 20-5, Topic 15-03), 75 pa $8.80
Prefubricated Bridge Elements and Systems (Proj. 20-
5, Topic 1510,  75p,  38.80

Professionu]l Resource Management and Forecasting
(Proj. 20-5, Topic 15.08), 14 p., $6.80

Energy Conservation in Transportation {Praj. 20-5,
Topic 14-09),  25p, §1.20

Life-Cycle Cost Analysis of Pavements (Proj. 205,
Topic 15-07), 136p.,  $10.80

Bridge Designs to Reduce and Facilitme Maintenunce
Repuirs (Proj. 20-5, Topie 12-11), 65 p., $8.40
Use of Weigh-In-Motion Systems for Data Collection
and  Enforeement  (Proj,  20-5, Topic 16-02),
I4p, 5760

Maintenance Activities Accomplished by Contract
(Proj. 20-5, Topic 14-07), 42 p,

Equipment for Ohtaining Pavement Condition and
Traflic Londing Duta (Proj, 20-5, Tapic 15-04),
17 pa $11.20

132

133
134
135
136
137

138

139
140
141
142
143

sz of Ply Ash in Conerete (Praj, 20-9; Tonie 16-07Y,
66 p, S840

Methods of [dentifying Hazardous Highway Elements
(Praj. 205, Topic 15.06), 80p,  S1000
Freezing and Thawing Resistunce of High-Strength
Conerete (P'roj. 20-5, Topic 16-05),  31p,  §$7.60
Traflic Datn Collection and Analysis: Methods and
Pracedures  (Proj.  20-%,  Topic 1511}, 58
P $8.40

Effects of Permit und Dlegnl Overlonds on Pavements
(Praj. 20-5, Tapic 1505}, 99 $10.40
System-Wide Safery Improvements: An Approach 1o
Safery Consistency (Proj. 20-5, Tepic 17.01), 20
me 3640

Integrated Highway Information Systems (Proj. 205,
Tapic 17-02), 31 p. 57.60

D-Cracking of Conerete Pavements (Praj, 20.5, Topic
17-08),  33p.,  $7.60

Pavement Management Practices (Proj. 20-5, Topic 17-
10, 139 p. $12.40

Protective Contings for Bridge Steel (Proj, 20-5, Topic
15-09), 107 p,, $11.00

Nepgotinting and Contructing for [frofessionn] Engi-
neering Services (Proj, 20-5, Topic 18:0%), 75
s $10.00

Pavement Markings Materials and Applicaion for Ex-
tended Service Life (Proj. 20-5, Topic 18-06), 45
n §8.00

Pedestrinns and Treaflic-Control Measures (Proj, 20-5,
Taopie 17:11), 5 p., ,

Durahility of Prestressed Concrate Highway Stroctures
(Proj. 20-5, Topie 15-01), 65 ., k

Dridge Deck Joints (Proj. 20-5, Tapic 16-10), {In prep-
uration)

Methagds af Cost-Effectiveness Analysis for Highway
Prajects {Proj, 20-5, Tapic 13-02), (in preparntion)
Unifotmity Effarts in Qversize/Overweight Permits
{I’raj. 20-5, Topic 19-02), {In preparation)
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TARLE 7
NCHRP RESEARCH RESULTS DIGESTS"
DIGEST I'ROJ.
NO. NO., TITLE PAGES, 'RICE
3 -6 Refocation Assistance Under Chapter Five of the 1968 Federnl-Aid ighway Act I5p.  $1.00
[ 20-6 Studing to Sue for Purposes of Securing Judicial Review of Exercise of Administrative Diseretion in Route
Leeation of Federul-Aid Highways ap $1.00
11 20-6 Valuation Changes Resulting from Influence of Public Improvements 25 p. 51,00
14 12.3 Watcrpreol Expansien Jnints for Dridges p $1.00
19 20-6 Advanee Acquisitien Under the Federnl-Aid Highwny Act af 1968 2l p. £1.00
20 18-1 Budgeling for State lighwoy Departments 4 p. $1.00
p+1 -6 Vatuution in Eminem Domain 45 Alfected hy Zoning 19 p, $1.00
5 20-6 Federal Enviranmental Legistarion and Regulations us Affecting Highways 33 p, $1.00
3 20-6 Proposed Legislution o Authorize Joint Development of Flighway Rights-of-Way 12p,  $1.00
32 206 Chunges jn Existing State Law Required by the Uniform Reloeation Assistance and Real Property Ace
quisition Policies Act of (97D 13p £1.00
a9 20-6 Legut Effect of Representations as to Subsurfuce Conditions 17 p. $1.00
40 -6 Appeal Bodies for Highway Reloeation Assistance 16p. 5100
3] 20-6 Trial Streategy und Techniques to Exclude Noncompensuble Dasmirges und Impraper Valuation Methels
in Eminent Domain Cases M $1.00
42 0.6 Supp]cmc;tul Condemnpation: A Diseussion of the Principles of exeess und Substitute Condemnation
20n [.CO
45 20-6 Bxclusion of Incrense ar Diecrease in Yalue Ciused by Public Improvement for Which Lands Are
Condemned MNn 5100
47 206 Trial Strotegy and Technigues Using the Compurable Snles Approach to Valualion 3p. $100
L] 10-9 Surface Condition Rating System for Bituminous Pavenents 24 p. sL.50
54 20-6 Ttinl Straregy und Techniques Using the Income Appronch 10 Yaluation 3l p $1.00
58 0.7 Side-Friction Factors in the Design of Highway Curves (Task 4) ep $1.00
67 152 Field Evuluation of Tentative Design Procedure for Riprup-Lined Channels 4 p, $1.00
58 20-6 The Meaning of Highway Purpose 15 p. $1.00
16 22:1, 3A Field Evaluntion of Yehicle Barrier System Ip $1.00
ki 0.7 Eurth-Herm Vehicle Deflecior (Task 3) ip $1.00
74 320 Traflic Sipnal Warranis—a Hibliography 42 51.00
kLl 20-6 Personal Linbility of State Highway Department Officers and Employees 32 p. $3.0
Ho 20-6 Liu&i}lity of State Iighway Departments for Desipn, Construction, and Muintenance Defecls 49 p.
5,
i1 2-1A Crash Testing and Evaluation of Attenunting Bridge Railing System 10p. $1.00
B2 115 Design of Continuously Reinforced Conerete Pavements for Highways 2p $1LO%
83 20-6 Liability of State and Local Governments for Snow und [ee Cantrol 16 p. 300
B4 2.2 Bresknwny Cable Tenninals for Guardrails and Median Barriers 14 p
LL] 12-16 Pridge Deck Repuirs o $1.00
89 1-12(3} Guidelines for Skid-Resistant Highway Pavement Surfaces 12 £1.00
91 321 Mbolerist Response to Guide Signing 9 p. .
95 06 Legul Tmplications of Regulations Aimed ot Reducing Wet-Weather Skidding Accidents os Highways
3p 5100
297 323 Guidelines for Uniformity in Traflic Control Signal Design Configarations & p. $1.00
99 20-6 Linbility of the State for Highway Vraffic Noise Mo, 3.00
100 30-5 Safe Conduct af Traflic Throngh Highway Construction and Maintenance Zones Sp.  §1.00
102 22.2 Muodified Breakawny Cable Terminals for Guordrails and Median Bareriers 13 sLN
103 20-6 Payment of Artorney Fees in Eminent Domain and Environmental Liigstion 4 p. 5300
1058 326 Selected) Acoustical Parnmeters of Highway Noise Barriers ip. 1.0
108 20-5 Use of Waste Materials in Mighway Construction und Maintenance 2 p, §1.00
108 20-6 ‘Trial Steategy and Techniques in Highway Contract Litigation I $3.00
109 20-6 Contral of Conflicts of Interest in Highway Censtruction Conteuct Administration S6p. 5300
110 206 Liability of State and Locsl Governments [nr Negligence Arising out of the Installntion and Muintennnce
of Warning Signs, Tralic Lights, and Pavemnent Markings 14 p $3.00
i 06 Teial Aids in Highway Condemnation Coses I $1.00
112 06 Legal Implications of Comrnl of Access to Uncentrolled-Access Highways 2 £3.00
113 206 Right 1o Compensation in Eminent Domain for Abrogation of Restrictive Covenunts 12p 8300
114 0.11B Encrgy Analysis Methodology for Assessing Environmental Impacts Tm 1,00
115 Yar. NCHRP Research on the Durability of Reinforeed Conerete Bridge Components 6p, 51.00
116 0.6 Payments to Puhlic Utilities for Relocmtion of Faclities in Highway Righis-of-Way dp 5300
19 206 Recovery of Condennation Blight Under Inverse Law 11 p $3.00
2 2121 Development angd Field Evaluation of Pravotype Sail Maisrure Sensors, ip, $1.60
122 324 Noise Barrier Acaustical Parameters —Experimental Results 8 p. $1.00
123° 4.9 Evuluation al Preformed Elustomeric Pavement Joint Sealing Systems  7p. 51,00
126 3.18(4) Perforimunce Evaluation of Signolized Network Control Straregies  4p, 5100
127 819 The Yehicle-Miles of Truvel=—Urban Highway Supply Relntionship 7 p, $1.00
129 20-6 Legal Implicwtions of Highway Department’s Failure 1o Comply with Design, Safety, or Maimenance
Guidelines 17p 5300
133 I-16 Evuluntion aof Winser-Driving Truction Aids T 5L.00
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TABLE T (Comtinued)

33

RIGEST ROJ.

NO. NO TITLE, FAGES, I'RICL

134 20.6 Troacedurnd Aspects of Inverse Condemunation —Title ai Interes) Acquired by Transportation and Other
Puhlic Agencies 13p KX

138 20:6 Liahitity of the State for Injury-Proclucing Defeces in Tlighway Surfice I4p. 5300

136 20-6 State Highway Programs Yersus the Spending Powers of Congress 18 p. £3.00

137 206 The Effects of Federnl nnd State Publie Information Acts an Highway and Transpertation Departiment
Activities 23p. $100

138 20:6 Legal Aspeets of Historie Preservation in Highway Progrums 2p $3.00

141 206 Liability of Sente Highway Departments for Defeets in Design, Construction, and Maintenanes of Dridges
0p SO0

145 i1 2] First Amendment Aspects of Control of Owdoor Advenising Ap 500

46 206 Minarity and Disudvaninged Business Enterprise Requirements in Public Contracling Jlp 8500

(LY 24 Minernl Rights in Rights-o-Way: Acquisition, Yaluaions, and Disposition 15p, %500

149 20.6 Exaction of Right-of-Way by Exercise of Police Power 13y £5.00

150 20-6 Plonning und Precondemnminn Activities ns Constituting u Taking under Inverse Luw Hp  $3.00

151 206 Linbitity of State for Injury or Damage Oceursing in Malor Vehicle Accident Caused hy Trees, Shrubbery,
or Other Vegetative Obstruction Locuted in Right-of-Way or Growing on Adfacent Private Properly 20
™ $5.00

152 20:6 Enforceability of the Requirement of Naotiee in Highway Construetion Contracts 17 p. $5.00

153 20:6 Linbility of the Stnte for Injuries Cuused by Obstruction or Defects in Highway Shoulder or Derm 19
n .|

184 206 Trin) Sirntegy and Techniques in Enforcing Luws Reluting to Truck Weights and Sizes Isp. 8500

187 20-6 Supplement to Licensing aexl Qualification of Bidders in Selected Studies in Highway Low 19

. .00

158 206 Legal Procedural Bssues Related to Reloetion Assistance 25 p. 8500

160 20-6 Acquisition of Uncconomiz Bemnants Under 33 US.C, 109(F) 13 p. 5500

161 214 Pablic and Private Partoerships for Financing Highway Improvements 34 p. 35,00

163 206 Supplement 1o Competitive Bidding and Award of Construction Contracts in Selected Studies in Highway
Law i2p $6.00

164 206 Rights of Abutting Property Owner Upon Conversion of Uncontrolled-Access Road imo Limited-Acress
1lighway 14 p, )

155 204 Legal Techniques for Reserving Right-of-Way for Future Projects Including Corrider Protection 44
™ §6.00

157 Yur, NCIHRF Research on Bridge Engineering & p.  $3.00

1] 20.5 Continuing Project to Synthesize Informution an Highway Projects T 5300

* Sce Table & for project titles. Al itemns listed are finsl publicarioss except where neted. Nusibers missing from ihe serjes ave heen superseded by u toler publication.
See flnal page of 1his documem far ardering information,

* Subscquent publication anticipated.

TADLE 8
NCHRP LEGAL RESEARCH DIGESTS*
DIOEST PROJ,
NGO, NO, TITLE PAGES, PRICE
1 206 Continwing Project on Legal Problems Arising Ow of Highway Programs & p. $1.00
2 20-6 Supplement to Liability of S1ate Highway Departments for Design, Construction, and Main-
tenance Defects”  20p,  $6,00
3 206 Supplement to Linbility of State and Locul Governments for Negligence Arising Out of the
Tnstallation and Maintenunce of Warning Signs, Traflic Lights, and Pavement Markings” 10 p.
$3.00 .
4 20-6 Supplement to Personal Liahility of State Highway Depirtment Officers and Employees” 9 p,

Mate: Supplements reference papers published in Sefected Studios i Highway Law, Yolumes 1, 2, 3, 4,
* Al ftems listed are final publications escept where noted. Numbers missing from the series have been superseded hy a later publicarion.
® Sutwequent publicution anticipated in Adiencum 1o SSHL,




PROGRESS BY PROJECT

AREA 1:  PAVEMENTS

Project 1-1(1)  FY'63

Development of Procedures for Comparing
the AASHO Road Test Findings with Per-
formance of (1) Exlsting Pavements and
{2} Newly Constructed Experimental
Pavements

Researeh Agency:  Highway Research Board
Principal fnvest:  Dr. Poul E. Irick
Effective Date: March 1, 1963
Completion Date:  February 29, 1964
Funds: $42,800

Guidelines were established for the study of existing
and new experimental pavements in the satellite research
program. Definitions were provided for pavement units
and behavior, trafie factors, and environmental lactors,
Recommendations were made for experimental designs
and requirements for collecting ndequate data,

The final report has been published in two volumes as:
NCHRP Report 2, “An Introduction to Guidelines for
Satellite Studies of Pavernent Perlformance®; NCHRYI Re-
port 2A, “Guidelines lor Satellite Studies of Pavement
Performance.”

Report 2 contains o brief presentation of the essentials
of the resenrch, whereas Report 2A contains the details,

Project 1-1(2) Ty '64

Guldelines for Extending the Findings of the
AASHO Road Test—Implementation
Phase

Rescarch Agency:  Highway Research Board
Principal Invest:  Dr. Paul E. Irick
Effective Date: March 1, 1964
Completion Pate:  August 31, 1965

Funds: $11,356

In follow-up to the development of NCHRP Report
2A, the intent of this continualion was to establish means
for advising and asslsting the various satellite programs
in the use of the guidelines, techniques, and standards for
data acquisition, procedures for data processing, and
methods for updating the original guidelines in light of
the findings of other research in Area One,

Inusmuch as the Burcau of Public Roads undertook
implementation of the guidelines, rather than doing this
through the Highwny Research Board, the project was
closed out.

55

Project 1-2  FY '63

Comparison of Different Methods for Evalfu-
ating Pavement Conditiocns

Purdue University
Prof, E. J. Yoder
Prof, B, E, Quinn
Effective Date: February 15, 1963
Completion Date:  February 28, 1965
Funds: $29,957

This project was authorized to evaluate the effectiveness
of various objective measurement technigues for obtaining
data on road surface properties for use in the prediction
of puvement serviceability ratings. Initially, o comparison
was made between existing types of “‘rond-ronghness'
measuring equipment, Such devices as the BPR rough-
ometer, the AASHO slope profilometer, and the CHLOE
profilometer were involved in the comparison study,

Research has been completed, and the project report
published as: NCHRP Report 7, “Comparison of Differ-
ent Methods of Mensuring Pavement Condition.”

Beczuse the initial resench resulted in sufficient data to
permit calculation of elevation power spectrn, the work
was extended to consider specifically the problems asso-
ciated with using these spectra as criteria of pavement
condition. The repart on the power spectrn work was not
published in the regular NCHRP series, but a copy of
the ageney's final report is availoble on microfiche (see
final page of this section for ordering information).

A paper on this werk was also published in ffighway
Researeh Record No, 189,

Research Agency:
Principal Invest.:

Project 1-3(1)  FY '63 and FY 64

Factors Influencing Pavement Performance —
Regional

Research Agency:
Principal Invest.;

Purdue University
Prol. K, B. Woods
Prof. E. J. Yoder
Prof. R. D. Miles
Dr. C. W. Lovell, Ir,

Effective Dater February 15, 1963
Completion Date:  September 30, 1967
Funds: $45,982

The objectives of this project were 1o identify factors
that influence pavement performance, to determine the
relative effect of each factor, and to correlate pavement
design and performance with factors common lo o number
of regions of the United States.

A regional clussification system, using 97 physlographic
units and covering the 48 contiguous states, was adapted
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from the system originally developed by K. B. Waods
and C. W, Lovell, Jr., and published in the Highway
Engineering Fandbook, McGraw-Fill, New York (1960).
The highway factors analyzed by physiographic unit were:
(1) avaiiability of aggregutes, (2) seil origin and texture,
(3) high-volume-change soils, (4) potentially poor
subgrade support condilions, and (5) frost-susceptible
soils.

The Rescarch has been completed, and the project re-
port has been published as; NCHRP Report 132, “Re-
lationships Between Physiographic Units and Highway
Design Factors."

Project 1-3(2}) FY '3

Factors Influencing Pavement Performance =
Local

Research Agency:
Principal Invest.:

Northwestern University
Dr, R, L. Kondner

Effective Date: September 1, 1963
Completion Date:  Seplember 30, 1964
Funds: $19,850

In contrast with other research coneerned with orga-
nizing regions into like groupings of sufficient size 1o
permit the applications of the principles of meteorology,
pedology, and geology to the identification of significant
factors influencing pavement performance, this study was
directed to the establishment of significant trends between
flexible pavement response and various factors such as
axle load, number of Joad applications, and thickness of
pavement components. Performance datn from the
AASHO Rond Test and other similar experimenis were
examined, and observed behavioral trends were expressed
mathematically for consideration of the possibility of in-
corporating performance, expressed {n terms of the pres-
ent serviceability index (PSI), in flexible pavement design
procedures.

This research has been completed, and the results have
been published as: NCHRP Report 22, “Factors Influ-
encing Flexible Pavement Performance.”

Project 1-3(3) FY '&4
Factors Influencing Pavement Performance

Researel Agency: University of California

Principal Invest.: Dr. H. B, Seed
Prof, C, L. Monismith
Effective Date: April 1, 1964

Completion Date:  Octeber 31, 1965
Funds: $19,800

This research was initiated to develop procedures for
predicting pavement deflections on the basis of the resulls
from controlled repuated-lond tests on materials com-
prising the pavement sections and within the framework
of existing layered system theory.

Rescarch hns been completed, and the results have been

published as: NCHRP Report 35, “Prediction of Flexible
Pavement Deflections from Laboratary Repeated-Load
Tests.”

Frojecl 1=4(1}) FY a3
Extension of Road Test Performance Con-
cepts

Research Agoney:
Principal Invest.,

Georgia Institute of Technology
Dr. A. 8, Vesic
Leonard Domaschuk

Effective Date: October 1, 1963
Completion Dave:  September 30, 1964
Funds: $10,000

This research involved a critical review of existing hy-
potheses and the development of new hypotheses of flex-
ible pavement performance as related to fundamental
principles of enginecring mechanics and materinl science,
New liypotheses of flexible pavement performance as re-
Inted to design were sought and tested with available data
from the AASHO Road Test and elsewhere,

Research has been completed, nnd the results have been
published as: NCHRP Report 10, “Theoretical Analysis
of Structural Behavior of Road Test Flexible Pavements,"”

Project 1-4(1)A  FY '64

Extension of Road Test Performance Con-
cepts

Research Agency:
Principal Invest.:

Duke University
Dr. A. 8, Vesic

Effective Dare; February 1, 1963
Campletion Dater  September 30, 1966
Funds: 519,924

This research was concerned with existing theories of
structural behavior of rigid pavements. Available data en
deflections, stresses, and abserved structurs] failures of
rigid pavements during the AASHO Road Test were col-
lected and critically reviewed. Rationel correlations were
developed for existing theories of mechanicn] behavior of
rigid pavements,

The praject report has been published as: NCHRP
Report 97, “*Analysis of Structural Behavior of AASHO
Rond Test Rigid Pavements.”

Project 1-4(2) FY '64

Extension of Road Test Performance Con-
cepts

Research Agency:
Principal Invess.:

Purdue University
Dr. M. E. Harr

Effective Date: February 1, 1964
Completion Date; Jenuary 31, 1966
Funds: $12,243

This research study was authorized to examine existing
hypotheses and to develop new hypotheses of pavement
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performance ns related to fundamental principles of en-
gineering mechanics and materials science and, alter-
nately, to test these hypotheses with data from any other
avnilable source.

This research has been completed, and the project re-
port has been published as; NCHRP Report 30, “Exten-
sion of AASHO Road Test Performance Concepts,”

Project 1-5 FY '64

Detecting Varlatlons in Load-Carrying Capac-
ity of Flexible Pavements

Cornell Acronnutical Laboratory
Dr. N. M. Isuda

Research Agency:
Principal Invest.:
Effective Daste; January 15, 1564
Completion Date:  July 15, 1965
Funds: 549,011

A need exists for an accurate method which will in-
dicate the relative lond-carrying capacily of pavements
when compared with capucities during fall or other sea-
sons so that restrictions in load limits can be more ob-
jectively applied. It is desirable that such a method be
rapid and simple in operation and nondestructive to the
pavement.

This research appronched the objectives in terms of
investigating the displacement response of flexible pave-
ments to impulsive loadings as a measure of the sensonal
changes in the elastic properties. The findings have been
published as: NCHRP Repart 21, “Detecting Variations
in Lond-Carrying Capacity of Flexible Pavements,”

Project 1-5(2)  Fy '67

Detecting Seascnal Changes in Load-Carrying
Capabilities of Flexible Pavements

Texus A & M University
Research Foundation

F. H, Scrivner

W. M. Moore

Research Agency:

Principal Invest,;

Effective Date; September 1, 1966
Completion Dare:  June 30, 1968
Funds: $49,428

Frost, temperature, moisture, and other envirenmental
factors inftuence the seasonal changes in strength of flex-
ible pavements, particularly during the spring thaw pe-
riods in the northern areas of the country. A simple, rapid,
and nondestructive procedure is needed for determining
the relative lond-carrying capabilitics of pavements during
all seasons of the year, The objectives of this study were
to evaluate methods of meeting this need and to develop
techniques and guidelines for field use of the most prom-
ising procedure. As a result of the evaluation, the Lane-
Wells Dynaflect equipment was selected for field evalu-
ation and recommended for field operation.

Research hus been completed, and the project report
has been published asi NCHRP Report 76, “Detecting
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Seasonal Changes in Load-Carrying Capabililies of Flex-
ible Pavements.”

Project 1-6 FY '64
Standard Measurements for Satellite Pro-
gram~-Measurement Team

Texas A & M Universily
Research Foundntion
F. H. Scrivner

Research Agency:

Principal fnvest.!
Effective Date: March 31, 1964
Completion Dater  January 31, 1967
Funds: $61,353

This research related to establishing mensurement
tenms equipped, staffed, and trained to make common
denominator measurements on the projects in any pro-
posed satellite research program and to insure conlinuity
of these measurements during the life of such n program,

The measurement program considered minimal for a
nationwide coordinated satellite program was outlined in
the guidelines prepared under NCHRP Project 1-1, but
the guidelines did not specify actual items of test equip-
ment nor describe team personpel requirements or pro-
cedures in detail. In addition, it did not attempt to define
the testing program for the measurement teams in terms
of frequency of visits to individual projects or schedules
ol measurements within projects.

Rescarch has been completed, and the project report
has been published as: NCHRP Report 59, “Standard
Measurements for Satellite Road Test Program,™

Project 1-7  FY 'G5

Development of Interim Skid-Resistance Re-
quirements for Highway Pavement Sur-
faces

Researeh Agency:
FPrincipal Invest.:

The Pennsylvania State University
Prof. W, E. Meyer

Effective Date: June 15, 1965
Completion Date: December 15, 1966
Funds: $24,815

The specilic objectives of this research were to (1) de-
velop a state-olknowledge report on skid mensurement
techniques and coefficients for highway pavements, (2)
recommend interim design values and minimum ser-
vice values for skid resistance of wel pavements in terms
of sofety and economy lor different methods of measure-
ments, and (3) outline a long-range program to provide
verification or refinement of the recommended values.

Research has been completed, and the project report
has been published as: NCHRP Report 37, "“Tentative
Skid-Resistance Requirements for Main Rural High-
ways.”
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Project -8  FY '65

Factors Invoived in the Design of Asphait
Pavement Surfaces

Research Agency: Materials Research & Developmeny

Principal Investy  F. N. Finn
Effecrive Date: January 1, 1965
Completion Date: February 28, 1966
Funds: 523,255

This research was authorized to identify the factors
fundamental to comprehensive design of asphait surfuce
courses; to nppraise the state of knowledge concerning
both the recopnition of and accounting for these factors
in design; and to recommend areas in which new test
methods and research are needed if currently used test
methods are inadequate to provide the necessary infors
mation concerning the fundamental f{actors.

Research has been completed, and the project report
has been published as: NCHRY Report 39, "Factots In-
volved in the Duesign of Asphaltic Pavement Surfaces.”

Project 1-8  FY 67
Evaluation of Studded Tires

Cornell Aeronautical Labaratory
F. R. Haseiton

Research Agency:
Principal fnvest.:

Effective Date: October 1, 1966
Completion Date: June 30, 1967
Funds: £24,998

This was essentially a state-of-the-art study in which
currently uvpifable data on the performance of studded
tires were evalunted and correlated. Correlations of pub-
lished and wnpublished information on both the effec-
tiveness of studded tires and the wenr resulting from their
use were provided, Some recommendations were made
for measuring pavement wear caused by studded tires and
for o controlled systematic means for investigating the
pavement wear on a nationwide basis.

Research has been completed, and the project repart
tas been published as: NCHRP Report 61, “Evaluation
of Studded Tires—Performance Data and Pavement
Wear Measurement.”

Project 1-10 FY '67 and FY '69

Transiating AASHO Road Test Findings—
Basic Properties of Pavement Compo-
nents

Research Agency:  Muterinls Research and Develop-
ment

B. A, Vallerga

F. N, Finn

Dr. W, R, Hudson

Dr. Keshavan Nuir

Priveipal Invest.:

Effective Dates: Sept, 12, 1966 Dec. 1, 1968
Completion Dates: Mar, 11, 1968 Dec. 31, 1970
Funds: $99,803 $103,29

This research concentrated on improving the under-
standing of the significant busic properties of pavement
systems and components and their refationships to design
and performance, with due regard 1o foeafity and envi-
ronment. The specific objectives of the vesenrch were (1)
development of descriptions of significant basic properties
of materinls used in road structures, (2) development of
procedures for measuring these properties in a munner
applicable to pavement design and evaluption, and (3)
development of procedures for pavement design, utilizing
the measured vafues of the basic properties, which would
be applicable to all locations, environments, and traffic
loadings.

Research s been completed, and project reports cov-
ering the subdivisions have been published as: NCHRP
Report 139, “Flexible Pavement Design and Manuge-
ment—Systems Formulation” and NCHRT Report 144,
“Flexible Pavement Design and Management— Materials
Characterization.”

Project 1-10A FY '72

Systems Approach to Pavemnent Desigr—Iim-
plementation Phase

Texas A & M University
Research Foundation

R. L. Lytton

W, F. McFarland
Effective Dare: March 1, 1972
Completion Date: December 31, 1973
Funds: $100,000

The primary objective of this project was the further
development of the SAMPS program to field application
stage and its pilot testing in one or mare state highway
departments,

The research hias been completed and the objective
sccomplished, The systems model (now designated os
SAMP6) has been modified ta include full rosdbed cross
sections, variable unit costs with quantity and time, sto-
chastic variability of some values, environmental rough-
ness, and a8 modified structural subsystem, Trial
implementation of the SAMP6 program was undertaken
in the States of Florida, Kansas, and Louisiana, An eval-
uafion of the pifot studies indicates that SAMPS is an
aperationdal computer program that can be o useful toal
in the pavement design and management process.

The project report hias been published as; NCHRF
Report 160, “Flexible Pavement Design and Manoge-
ment—Systems Approach Implementation,”

Rescarch Agency

Principal Invest.:
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Project 1-8  FY '65

Factors Involved in the Deslgn of Asphalt
Pavement Surfaces

Research Agency: Materials Research & Development

Pripzipal Invest:  F. M. Fimn
Effective Date: January 1, 1965
Completion Date:  February 28, 1966
Funds: $23,255

This research was authorized to identify the lactors
fundamental to comprehensive design of asphalt surface
courses; to appraise the state of knowledge concerning
both the recognition of and accounting lor these factors
in design; and to recommend areas in which new test
methods and resenrch are needed il currently used test
methods are inadequate to provide the necessary infor-
mation concerning the fundamental factors.

Reseatch has been completed, and the project report
has been published as; NCHRT Report 39, **Fectors In-
volved in the Design of Asphaltic Pavement Surfaces.”

Project 1.9  FY 67
Evaluation of Studded Tires

Cornell Aeronaulical Laboratory
F. R. Haselton

Research Agency:
Principal Invest..

Effective Date: October 1, 1966
Completion Date:  June 30, 1967
Funds: $24,998

This was essentially a state-of-the-art study in which
currently available data on the performance of studded
tires were evaluated and correlated, Correlations of pub-
lished and unpublished information on both the effec-
tiveness of studded tires and the wenr resulting from their
use were provided. Some recommendations were made
for mensuring pavement wear caused by studded tires and
for a controlled systematic meuns for investigating the
pavement weitr on o nationwide basis,

Research has been completed, and the project report
hus been published as; NCHRP Repont 61, “Evaluation
of Studded Tires—Performance Data and Pavement
Wear Measurcment,"

Project 1+10  FY '67 and FY "69

Translating AASHO Road Test Findings—
Basle Properties of Pavement Compo-

nents

Research Agency: Materials Research and Develop-

mett
B, A. Vallergn
F. N. Finn
Dr. W. R. Hudsan
Dr. Keshavan Nair

Principal Invest.:

Effective Dates: Sepr. 12, 1966 Dec. 1, 1968
Completion Dages:  Mar, 11, 1968 Dec, 31, 1970
Funds: $99,803 $103,291

This research concentrated on improving the under-
standing of the significant basic properties of pavement
systems and components and their relationships to design
and performance, with due regard to locality snd cnvi-
ronment, The specific objectives of the research were (1)
development of descriptions of significant basic properties
of materials used in rond structures, (2) development of
procedures for measuring these properties in o manner
applicable to pavement design and evaluation, und (3)
development of procedures for pavement design, wtilizing
the measured values of the basic properties, which would
be applicable (o all locations, environments, and traific
loadings.

Research has been completed, and project reports cov-
ering the subdivisions have been published as: NCHRP
Report 139, “Flexible Pavement Design and Mannge-
ment— Systems Formulation” and NCHRP Report 140,
“Flexible Pavement Design and Management —Materinls
Characterization,”

Project 1-10A FY 72

Systems Approach to Pavement Design—Im-
plementation Phase

Texas A & M University
Research Foundation

R. L. Lytton

W, F, McFarland
Effective Date: March 1, 1972
Completion Dale; December 31, 1973
Funds: $100,000

The primary objective of this project was the further
development of the SAMDPS program to field application
stage and its pilot testing in one or more state highway
departments.

The research has been completed and the abjective
accomplished, The systems model {(now designated as
SAMP6S) has been modified 1o include full roadbed cross
sections, varinble unit costs with quuntity and time, sto-
chastic variability of some values, environmental rough-
ness, and a modified structural subsyster. Trinl
implementation of the SAMPG6 program was undertaken
in the States of Florida, Kansus, and Louisisna. An eval-
uation of the pilat studies indicates that SAMP6 is an
operational computer program that can be a useful tool
in the pavement design and management process,

The project report has been published as: NCHRP
Report 160, “Flexible Pavement Design and Manage-
ment—Systems Approach Implementation.”

Research Agency:

Principal Invest.:



Project 1-10B FY '73

Development of Pavement Structural Subsys-
tems

Research Agency:  Materials Redevelopment
Prineipal fnvest;  F. N, Finn

Dr. C. L. Saraf

Dr, W, §. Simith
Effective Date: February 1, 1974
Conmpletion Dater  July 31, 1986
Funds: $447,941

The primary ebjective of this project was to develop,
modularize, and demonstrate implementability of flexible-
type pavement structural subsystems ulilizing imple-
mentable mechanistic techniques to analyze specific dis-
tress modes in  pavement structures for various
environmental, traffic, and construction conditions and
having the capability of being used to evaluate both new
pavement structures and overlays. The analysis tech-
niques were based on available information lrom previous
and current research, They are applicable to all Nlexible-
type pavements, including those with trented base and
subbase courses and full-depth biluminous structures.
Specific distress modes that were considered are:

(a) Cracking from repetitive traflic londing.

(b) Permunent deformation from repetitive traffic lond-
ing.

(c¢) Thermal cracking.

The initinl phase of the research has been completed
with the development of two computer programs, one
referred to as PDMAP (Probabilistic Distress Models for
Asphalt Pavements) for fatigue eracking und permanent
deformation, and the second referred to as COLD {Com-
putation of Low-Temperature Damage) for low-temper-
ature cracking. The 