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Preface 
In 1952 the Highway Research Board published an analysis of 
the research organizations in state highway departments. 
Since then state highway research programs and departmental 
organizations for research have undergone substantial change. 
An ad hoc committee on Highway Research Policy and Ad
ministration was created by the Highway Research Board in 
1965 to review the changes that had occurred in the preced
ing 15 years. The committee developed a questionnaire that 
was sent to the states and the findings were published in 1966. 
However, i t was believed that there was a need for greater 
in-depth analysis of research programs and organizations. 
So, the staff of the Board visited 13 states to develop case 
studies. These states were selected to reflect representa
tive types of organizations as well as concentration of re
search activities. States with large and small programs 
were included. Of the 50 states, approximately 10 account 
for more than half of the total expenditure for state highway 
research; at the opposite end, some 20 states conduct com
paratively little research. 

This special report begins with an article on considera
tions and guidelines for research management in developing 
a research program. The next section summarizes some 
general patterns illustrated in the case studies. The final 
section presents detailed case studies for the 13 states and 2 
research institutes visited by the staff. 
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Considerations and Guidelines for 
Research Management 
KENNETH E. COOK, Highway Research Board 

One of the first problems in discussing research management is the defini
tion of "research." Much argument has gone into attempts to define and clas
sify the term. For those who are involved in research, i t belongs to the emo
tionally charged work category. Along with such words as "freedom," "equal
i ty," and "justice," the definition of the term is dependent on its environment 
and the psychological needs of those attempting to define i t . 

To administrators, research may be defined as obtaining answers to press
ing problems for which they do not have solutions. They may make little dis
tinction as to whether the information desired has already been set forth else
where and only needs to be retrieved or the problem is one for which there is 
no existing knowledge. The academician, on the other hand, educationally 
oriented, and with limited funds and equipment, may define research as the 
quest for new knowledge. 

Many names are given to these different types of research. Perhaps the 
most liberal definition is that research is the discovery of some fact or truth 
heretofore unknown to the researcher. With such a defimtion, the classifica
tions of research can then be dependent on the goals to be achieved through the 
research program. 

Why Do We Need Research? 
To anyone considering the institution of a research program or an evalua

tion of ongoing programs, the first question to answer is, "Why de we need 
research?" Too often we are prone to start off with the composition of the 
research program without f irst clearly vinderstanding why we need research 
in the first place. What objectives can be obtained through research? Do we 
want to maximize our gain or minimize our loss ? Perhaps we want to achieve 
an objective that we cannot now accomplish. 

If the ultimate purpose of research is to obtain new knowledge, there must 
be a pre-existing need or desire for such knowledge. To satisfy this need 
means to bring about change. What is the existing or potential crisis that ne
cessitates the new knowledge that wi l l bring about such change ? Is the purpose 
to satisfy physical, social, economic or psychological needs of the individual 
or society ? Is the need to satisfy the researcher himself or management ? 

What Are the Different Attitudes Toward Research ? 
It is necessary to understand the motivations and attitudes of the public, 

management, and researchers toward any research program. While the ef
fects may be similar, the motives of management and of the researcher may 

This article is a revision of a paper that originally appeared in Highway Research News, 
No. 30, Winter 1968. 
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be substantially different, and both may be considerably different from soci
ety's objectives. For example, in a highway safety program, the researcher's 
motive, although it is directed toward public service, serves the individual to 
advance in his own career. Management's objective may be directed at pla
cating public criticism and preventing further restrictive legislation and ad
ministrative requirements. The public attitude may be one of general concern 
and a desire to have a solution to the problem as long as it does not inhibit 
freedom or cost too much. 

In an industrial situation, management may feel a need for research, know
ing that without it the f i rm wil l lose its competitive position in the market. To 
management, research means profit or loss in the future. To the researcher, 
a project may be an outlet for the individual's creative energies, and his ef
forts are not so much concerned with making profits for the company but rather 
with satisfying his own sense of accomplishment. Thus, before one can eval
uate a research program or even clearly establish the goals, it is necessary 
to understand the people and environment in which the research program will 
operate. Behind the clearly articulated goals of a research program there are 
a multitude of inarticulated emotional needs that are its ultimate purpose. A 
research program that frustrates the needs of the public, the administrator, 
or the researcher wil l be self-defeating. 

What Are the Goals of Research? 
In a systems approach to research management, the first step is to identify 

the goals of the program. Once these goals are established they must be sub
divided into specific programs and activities. A staff and orgamzation struc
ture must be created along with funding and planmng processes. Coordinating 
and communication networks must be developed as well as operating and feed
back systems. 

As part of setting goals, available resources must be allocated. Manage
ment must decide how much of the research program wil l be for the develop
ment of theoretical research compared with development of new technological 
advancements and problem solving. The developmental stage in research is 
expensive and often requires tremendous time, money, and manpower to trans
late an idea into a working process. How much of the research program ef
forts should be directed toward this area? Similarly, how much of the research 
efforts should be directed toward improving existing processes and products? 
In developing the goals of research, consideration must be taken of the balance 
between research and available resources. In investing funds for research, 
the sponsor should evaluate his own expectations as to his desired return on 
investment and the time period in which he should see such a return. 

The concentration of efforts must also be considered. Should the organiza
tion concentrate its efforts on a few specialized areas in which there is high 
probability of success or for which i t has already a technical competence, or 
should i t devote its efforts to new areas of research? 

There are often ancillary goals to research. At universities, research is 
generally viewed as a support activity to the instructional program. For the 
contracting or sponsoring agency, what are the attitudes toward such secon
dary goals ? The goals of research, as noted previously, not only are different 
within an agency, but may also be substantially different between the agency 
sponsoring the research and those performing i t . Are these goals compatible, 
and i f not, what alternatives are available ? How much competition should 
there be among research agencies, and how much duplication of effort both 
within the organization and among like organizations? The research program. 



i f successful, wil l precipitate change, What resistance to change can be an
ticipated and how can it be overcome ? 

How Do You Develop a Research Program ? 
Once the questions regarding goals have been resolved, the next step is to 

interpret them into specific research programs. Some of the questions that 
must be resolved in this area are: What effect wi l l management's endorse
ment or lack of interest have on the research program? Management's in
terest is particularly necessary for theoretical or basic research. Manage
ment must be willing to accept high cost with little immediate payoff. Theo
retical research is out of the mainstream of the organization's activities and 
frequently the researchers feel isolated from the rest of the operations. In 
order to keep the program funded and staffed, management must take as direct 
an interest in research activities as in other long-range planning activities. 
Highly qualified researchers wil l only stay in an organization that does not 
merely tolerate them but that endorses their research. On the other hand, 
problem-solving research can be more closely tied to the operating program, 
since i t is principally concerned with problems on product use or modifications. 

In developing a research program it is necessary to determine the balance 
between different activities under the overall research program. What pro
grams should receive what amount of emphasis over what period of time ? In 
existing research programs, once a program has been initiated i t tends to con
tinue under its own momentum, frequently beyond its useful life, to the detri
ment of other needed research programs. The balance of a research program 
is not a one-time activity but a continuing process that should be reviewed 
periodically as part of a long-range research program. 

In translating research goals into specific programs the time factor must 
be considered. It is easy to fall into the trap of believmg that a problem can 
be overcome i f only enough funds and staff are devoted to i t . Knowledge is 
evasive and reqmres time to mature. Management must recognize this matur
ing process in research and should not expect immediate results. Research 
I S more like agriculture than industry. In industry, greater efforts can be 
quickly translated into greater output. In agriculture, i t takes time for plants 
to mature and this process cannot be substantially accelerated. Unless manage
ment recognizes this about research, there wil l be continual frustration with 
the comparatively slow rate of development of knowledge. Management may 
recognize the need for research, and operating personnel may supply research
ers with problems to solve, but the principal source of ideas is the research
ers. As one industrial research administrator has said, "The success of the 
research program depends upon two things: first, management must feel a 
need for research, and second, it must procure good research staff, for with
out the creative researcher i t can spend millions and st i l l have nothing." 

In planning a research program, consideration must be taken of lead time. 
The more theoretical or basic the program, the greater the time required to 
bring the research findings to an application stage. Where research programs 
affect a substantial segment of the population or environment, lead time may 
be 30 years or more. 

How Do You Select and Control Research Projects? 
Criteria must be established for the selection of projects and the assessment 

of the probability of success and expected gains under the constraints of staff, 
facilities, and funds. The degree of formalization of the research proposal 
process depends to a large extent on the size of the research program and 



whether projects wil l be done by in-house staff or let to contractors. Con
tracts for research require substantially greater details as to the obligations, 
responsibilities, and liabilities of the contracting parties. 

Probably 50 to 75 percent of the research proposals wil l emanate from the 
research staff. Those responsible for administration of the research pro
gram must determine who wil l select the projects to be imdertaken. Manage
ment usually designates research administrators or research committees to 
select the projects. To be creative the researcher must be intensely inter
ested m the projects he is working on. At the same time, management wil l 
desire a certain type of research program that may or may not be compatible 
with the researcher's interest. Where there is nointerest by the researchers, 
it may be better to recruit additional staff than to force researchers to work 
on a project in which they have no interest, or the project should be done by 
contract research. 

Priorities, schedules, and backlogs of research projects should be con
sidered. One of the limitations in the magnitude of the research program is 
the availability of staff. The researchers and administrators can generally 
keep project proposals well ahead of staff time available to perform the re
search. One advantage of setting up a backlog of research projects is that it 
helps shorten the lead time required from the point of proposing the project 
to the actual initiation of research. With a project approved, the researchers 
may quickly get into the process of developing a detailed working plan for fund
ing. Advance scheduling becomes extremely important in the developmental 
stage of the project because of the massive amounts of manpower and materials 
that must be obtained and scheduled. 

How Large Should a Research Project Be? 
The optimum size for research projects and the time estimate for project 

completion must be considered. There has been a recent tendency toward 
large-scale short-term projects in government research contracts. It is 
hoped that the large-scale projects wil l be better able to view a larger portion 
of the problem than a series of small projects could, and wil l more quickly 
lead to a resolution of the problem. The task force approach is often used. 
This approach may be feasible where the primary emphasis is on the develop
mental stage rather than the basic research stage. It may also be useful where 
the research depends on gathering masses of data and analyzing them. How
ever, i f the research requires a great deal of creative thought by the research
ers, the size of the project is better tailored around the individual researcher 
and his required staff support. Large-scale research projects can be broken 
down into subactivities and tasks and delegated to individual researchers. The 
results of the individual research efforts must then be combined and synthe
sized into a final project summary. In this manner the large- and small-scale 
research projects differ very little since each must be broken down to the 
researcher-oriented project size. 

The real problem with large-scale short-duration research projects is the 
utilization of research staff upon the completion of the project. Where projects 
are small and researcher-oriented, the discontinuance of any one project does 
not affect a large portion of the research program. On the other hand, if the 
project requires a substantial portion of the research staff, the discontinuation 
of the project may have some severe effects on the staff and the funding of a 
continuing research program. 

Therefore, management must determine whether i t intends to support re
search on a project-by-project basis or on a basic foundation program. Under 
a foundation program, the research level would be relatively constant and the 



research staff could be developed on a career basis. If the research program 
is on an individual project basis or is allowed to fluctuate with the availability 
of funds, it may cause a basic insecurity in the research staff and make i t dif
ficult to develop a career-oriented group. For this reason, i t may be better 
to hold the research program at the more constant level even at the loss of 
short-term opportunities. Perhaps the developmental stage may be allowed 
to fluctuate more since i t is more dependent on massive manpower efforts and 
less on individual creativity. 

In developing a new research program, management must be willing to sus
tain the research program for a period of growth during which there is little 
payoff or return on investment. Just as many businesses fail during their 
early stages because of a lack of working capital, so research programs are 
susceptible to failure for lack of continued funding or confidence by manage
ment during their early stages of development when there is little payoff. 

Where Should the Responsibility for Research Be Located? 
The location of responsibility for the research program wil l have a substan

tial effect upon the content of the program. In establishing responsibility for 
research, consideration should be taken of (1) the universality of the research 
problems; (2) agencies interested in the research topics; (3) the location of 
necessary resources; and (4) the organization that can accomplish the pro
gram at the least total cost. The more important a program is and the more 
effect i t has on management policies and decisions, the higher in the manage
ment hierarchy it should be located. This is why research that wil l have long-
term effects on the future markets and profits of a company should be located 
close to top management. Application problems may be located closer to the 
operating agencies. This distinction is not exact and research agencies doing 
application-type research often have basic research mixed in. Similarly, 
organizations doing theoretical research are often asked to resolve operating 
problems. They key is to locate the research program close to the manage
ment decision-making source. If the appropriate level of management does 
not have an interest in the research program, i t wil l not give i t substantial 
support or backing. 

The location of the necessary resources also wil l have an effect on the lo
cation of research responsibility. Many research programs have developed 
gradually, often as a result of testing functions that require highly trained 
staff and testing equipment. As research programs grow from their embryonic 
stage, competence is built up to perform specific types of research. When re
search is formally recogmzed by management there is a natural tendency to 
locate i t where there is already existing competency. 

There is a question as to whether operating units should perform research 
activities in addition to their normal functions, especially where research 
tends to be of the problem-solving type. While this may have the advantage of 
locating the research activities close to those needing the results, i t has a 
number of liabilities. Generally, the type of personality interested in research 
is different from the type interested in daily operations and management ac
tivities. When the organization is asked to perform dissimilar types of activ
ities, either the research or the operational phases may suffer, depending on 
the immediate needs or management orientation. Usually i t is the research 
phase that wi l l suffer, especially i f there is a shortage of staff or funds, since 
the operating program must be continued. By locating research as a separate 
program from the operational activities, the reduction of the research pro
gram because of a limitation of resources is at least clearly defined for 
management. 
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The saying "out of sight, out of mind" applies to research. Where a con
tinuous communication between research and those making policy decisions 
does not exist, there is a general tendency to discount the value or importance 
of research. 

What Conditions Are Conducive to Research? 
It is necessary to develop an environment conducive to research in order 

to develop a competent research staff whose members work to the best of their 
creative abilities. This may be achieved by sufficient funding and willingness 
of management to back the program without pressure for immediate payoff. 
At the same time, however, management must see that money wil l not be 
wasted and wil l assist in achieving the goals of the organization. While the 
research program may be oriented to resolving problems and achieving goals 
of the organization, management must recognize that the key to success is the 
researcher and that the research program must be designed to encourage the 
uniquely creative capacities of the individual researcher. To do this, manage
ment must understand motives of researchers and must understand its own 
motives. It is necessary to integrate both to achieve the best interests of the 
organization. Management must recognize that all interhuman relationships 
are based on a bargain between the two parties. Both management and re
searchers are naturally prone to project their own motives and desires upon 
the total environment and sometimes fal l to understand when the rest of the 
organization does not react the same way as they do. One of the principal 
causes of strife between management and researchers is a lack of understand
ing resulting from faulty communication. 

How Do You Coordinate a Research Program? 
Coordination is based primarily on communications. The different degrees 

of centralization or decentralization of the organization, the location of re
search responsibilities, the organization of the research program under func
tion or product lines, the coordination of the research program between two 
or more agencies, the use of in-house and contract research are all dependent 
on an effective two-way communication system. Students of management are 
aware of the importance of communication networks and the psychological in 
terrelationships between management and the workers. In modern society, 
cooperation rather than command is the key to achieving the objectives of an 
organization. The resolution of such questions as the centralized control of 
research, both m-house and contract research, the combination of research 
and testing facilities, and the use of research coordinating committess must 
be viewed, not in terms of formal organizational structure, but in terms of 
communication systems and whether they wil l promote or impede the goals of 
al l agents involved. Where once classical organization theory stressed formal 
one-way chains of command with elaborate definitions of scopes and functions, 
management behaviorists today recc^ize that the real structure of the organi
zation is a combination of the communications system with the decision-making 
structure. 

Among researchers and research admimstrators there are sometimes 
strong feelings as to the location and coordination of the overall research pro
gram. Some would like to see the program highly decentralized, allowing the 
research decisions to be made by all the individual agencies participating in 
the program. Other research administrators would have a strongly centralized 
research program in which all in-house and contract research is channeled 
through one authority. There is often great jealousy and competition between 



in-house and contract research. The location of responsibility of the research 
program within the formal organization structure may be indicative of the value 
put on it by management. 

What Are the Values and Limitations of Research Advisory Groups ? 
Committees are often relied on for advice in the coordination of research. 

Frequently, a wide diversity of interests and various levels of management 
are reflected in such advisory groups. In developing a research program, the 
uses and limitations of advisory groups should be considered. Advisory groups, 
like all committees, have certain functions that they can perform effectively 
and others they should not perform. They are of value for such activities as 
stimulating interest, eliciting general comments on a subject, providing 
multiple-channel communications, and disseminating information in general. 
Their primary activity is communication, not decision-making. If committees 
are asked to decided on a course of action, the decision is often the least ob
jectionable to al l members rather than the best solution. Committees are not 
expeditious means for arriving at decisions and they are generally not highly 
creative organizations. In research programs, when committees are used as 
the primary decision-making bodies, they may become merely a nominative 
group that approves the recommendation of the research administrators or of 
a strong individual or coalition group of the total committee. In developing a 
research organization, care should be taken to decide what results are de
sired from an advisory committee. 

Research management utilizes executive committees, program and project 
advisory committees, long-range planning committees, research review com
mittees, and liaison committees. An executive committee usually includes 
members from middle and top management and generally considers problems 
of program size and direction. Because of its broad interests i t is usually not 
the appropriate group for the establishment of specific projects or project 
priorities. If the executive committee is used for the approval of specific 
projects i t may tend to become too involved in research details and to lose 
sight of its overall function of determining the goals and the direction of the 
program. The designation of projects and priority schedules as well as the 
development of project content is better allocated to program or project com
mittees. Where a research program is large, both a general program review 
committee and a specific project committee may be desirable. Where the num
ber of projects is limited, both activities may be performed by one committee. 

Sometimes, because of the size, complexity, or geographic location, i t is 
desirable to set up a liaison committee composed of research administrators 
and principal researchers as well as technical experts within the subject field 
to keep a current review of the progress of the research projects and to assist 
in any problems that might arise during the project. Many organizations uti
lize research review committees to review the progress of research activities 
periodically. I f the committee membership is broad enough, i t is a good 
medium for communicating research findings to people who might be in a posi
tion to put them into practice. It is also an extremely good sounding board 
against which the researchers are required to crystallize and articulate their 
research progress and to defend their research techniques and data. Such a 
research review committee, i f i t respresents all areas within an organization 
interested in the research, offers a good two-way communication system be
tween the researcher and the user. 

One of the problems in utilizing committees is the difficulty m locating re
sponsibility for decisions. For this reason many research organizations, in 
addition to using a committee structure, rely on a separate administrative 



decision-making structure in which individuals are made responsible for deci
sions. The balance between the influence of committees versus individual ad
ministrators on the research program is principally determined on the per
sonality strengths of the individuals involved and the exigency of the situation. 
Where time is essential and there are strong, decisive administrators, re
search advisory groups wil l play a secondary role. Where time is not ex
tremely important or where management does not feel a vital concern about 
research, research committees wi l l exert a greater amount of influence. Where 
strong administrators are also members of the research committees, they wil l 
influence the committees to arrive at their point of view. 

What Are the Values of In-House Compared to Contract Research? 
One of the research management problems that has been difficult to resolve 

is the balance between in-house and contract research. The allocation of funds 
between contract and in-house research is usually determined by management 
on the basis of matching the availability of research staff and funds against the 
desired program. If the necessary staff and facilities can be generated with
in the organization, all research may be performed within the organization. 
On the other hand, all research may be contracted out to independent research 
agencies. Most frequently, research programs depend on a combination of 
both in-house and contract research. If management depends solely on con
tract research, i t does not have as close control over the research project as 
it could if i t were done in-house. However, by utilizing contract research, 
management need only buy the amount of research it currently desires and 
thus can have a highly fluctuating program. One of the problems of using con
tract research is that management may have difficulties in findmg anyone ca
pable or interested in performing the desired projects. 

Research, like many other management functions, frequently follows a con
centration pattern in that the programs tend to be heavily concentrated into a 
limited number of areas over a given time period. In organizations that can
not employ a complete research staff, the usual procedure is to develop an 
internal research orgamzation capable of handling the areas of high concentra
tion and to utilize contract research for special areas for which they do not 
have competent staff or adequate facilities. Contract research is sometimes 
used when a new broad-based program is undertaken and there is not sufficient 
time to develop an adequate in-house research staff. If the program continues 
for a substantial length of time, the general tendency is to develop proficiency 
within the organization and to transfer the activities from contract to in-house 
research. 

Because in-house research should be relatively stable, contract research 
may be reduced when it becomes necessary or desirable to decrease the re
search effort. Where such a program reduction is necessary, management 
must review the programs and assure itself that it is not defeating its objec
tives and continuing a research program in-house that no longer reflects the 
organization's needs, while discontinuing a contract research program of vital 
interest merely because it is more sensitive to budgetary requirements. 

What Is the Relationship Between Research and Development ? 
Just as in-house and contract research overlap each other, so do research 

and development activities. If we define research to mean the evolution of new 
knowledge, development is the translation of the knowledge into practice or use. 
Research in this case is directed more at the thought processes: the creation 



9 

of new concepts and theories, new processes and inventions. Development is 
the formulation of procedures and technology for putting the new discoveries 
into use. It is difficult to clearly distinguish research from development and 
to separate research scientists into either exclusively research or develop
ment activities. 

Management, while i t may desire to set up a distinction between the re
search processes and the development processes, should not prevent the re
search scientist from also participating in the development stages or to pre
vent those involved in development from also undertaking more theoretical or 
basic research projects. In some industrial research programs this fact has 
been recognized by permitting and encouraging a certain amount of basic re
search in the programs of operational divisions. The research staff that is 
devoted to theoretical research and is more or less segregated from the nor
mal activities of the organization is asked from time to time to assist or ad
vise in developmental or operational problems encountered in the field. This 
interchange between theoretical activities stimulates the researcher, and pro
ductivity generally is higher than in situations where this interchange is not 
permitted. 

Research activities generally tend to be individually oriented. Development 
activities may require a massive amount of funds and staff. Often research 
programs do not put enough emphasis on the developmental stage. Even i f 
the product of the research program is the development of new knowledge not 
requiring expansive development of hardware, development costs may be high 
because it takes substantial resources to provide the educational programs 
necessary to change the attitudes and behavior of a large orgamzation. The 
staggering costs of development cause many research programs to concentrate 
at two extremes- (a) the development of new knowledge without its application, 
and (b) the resolution of operating problems. This lack of allocation of suf
ficient resources for development has caused a gap between technical know
ledge and practice, especially in government research where the outcome of 
research is not reflected in future profits as it is in industry. 

As society continues to grow and become more complex, the developmental 
costs and the lead time necessary for translating knowledge into practice wil l 
increase. The problem of translating research into practice wil l become even 
more difficult, especially in government activities, which generally have a 
wide impact on the environment. The tremendous cost of the current space or 
defense programs is extremely small when compared to the developmental 
costs necessary to institute any basic changes in national public programs 
such as transportation, education, health, or welfare. 

Of What Value Are Cooperative Research Programs ? 
A number of governmental agencies have utilized the technique of coopera

tive research programs to pool their limited resources. A cooperative re
search program permits a program that no single agency could afford through 
its own resources. Its limitations are that i t usually must rely on contract 
research and there is no single agency responsible for its supervision or con
trol . Since there may be a number of contributors of funds to the program, 
its management wil l suffer the same constraints that the use of committee 
management does. In considering the use of cooperative research programs, 
management should decide who should control the program and by what ad
ministrative techniques, how long the program should be continued and how 
it wil l be funded i f one of the cooperating agencies discontinues its participa
tion or wants a special facet of the program expanded. 
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The p r o b l e m of ownership i s i n t r i n s i c i n a l l r e s e a r c h p r o g r a m s . Who i s to 
reap the r e w a r d s of new d i scove r i e s or ideas—those who made the d i scove ry , 
those who p r o m o t e d the d i scove ry through the developmenta l stages in to use, 
those who f inanced the p r o g r a m , or the genera l publ ic ? M o r e and m o r e where 
publ ic funds are used to f inance a r e s e a r c h p r o g r a m , d i s cove ry r i g h t s become 
publ ic p r o p e r t y . The p o s s i b i l i t y of f i n a n c i a l r e m u n e r a t i o n i s not used as an 
incen t ive . I n i n d u s t r y , genera l ly as a p a r t of the employment con t rac t , r e 
search f ind ings belong to the company r a the r than to the r e sea r che r . T h i s i s 
a lso t r u e i n academic and governmenta l r e s e a r c h . 

How A r e Research P r o j e c t s I n i t i a t ed? 

Management must r e l y on the r e sea rche r as a p r i m a r y source f o r p r o j e c t 
ideas . Even i n r e s e a r c h p r o g r a m s that a r e heavi ly o r i en ted t o w a r d p r o b l e m -
so lv ing , the r e sea rche r r a the r than the opera t ing engineers and a d m i n i s t r a t o r s 
genera l ly i s the p r i n c i p a l source f o r r e sea rch top i c s . Research top ics sug
gested by opera t ing o r s t a f f agencies tend to be of th ree types: (1) p r o b l e m s 
f o r wh ich there i s a l ready t echn ica l knowledge, (2) p r o b l e m s too b road to be 
handled w i t h i n the r e s e a r c h p r o g r a m , and (3) p r o b l e m s that a r e of a t r o u b l e 
shooting r a the r than a r e sea rch na tu re . Because of t h e i r l ack of f a m i l i a r i t y 
w i t h r e s ea r ch , opera t ing personne l a re o f t en i n a r t i c u l a t e about t h e i r r e s e a r c h 
needs. The r e sea rche r , i f he i s kept i n contact w i t h d a i l y opera t ions , may 
be i n a be t te r pos i t i on to a r t i cu l a t e the p r o b l e m s i n t e r m s of r e s e a r c h p r o 
posa ls . I n addi t ion , p r o b l e m - s o l v i n g r e s e a r c h i s genera l ly t w o - s i d e d . A n 
swers a re needed to spec i f i c p r o b l e m s , but i f the p r o b l e m i s to be kept f r o m 
r e c u r r i n g , not only mus t t h i s spec i f i c p r o b l e m be r e so l ve d , but the basic u n 
d e r l y i n g f a c t o r s mus t a lso be imders tood . P r o b l e m - s o l v i n g p r o j e c t s may u l t i 
m a t e l y lead to the development of t h e o r e t i c a l r e s e a r c h p roposa l s . Research 
p r o g r a m s tend to be se l f -pe rpe tua t ing , and the r e s o l u t i o n of one p r o j e c t o f t en 
p rec ip i t a t e s s i m i l a r p r o j e c t s to delve in to other facets of the p r o b l e m . 

How Should Research Proposa l s and P r o j e c t s Be Evaluated? 

The contents of r e s e a r c h proposa ls and the a d m i n i s t r a t i v e p rocedures f o r 
t h e i r evaluat ion v a r y among r e s e a r c h organizat ions and the pe r sona l i t i e s i n 
vo lved . Where there i s good two-way communica t ion between the r e sea r che r s 
and r e s e a r c h a d m i n i s t r a t o r s and a f e e l i n g of mu tua l t r u s t and competency, r e 
search proposa ls may be of a v e r y i n f o r m a l na tu re . Where these condi t ions 
are absent, proposa ls a re m o r e deta i led and the r e v i e w and evaluat ion process 
m o r e f o r m a l i z e d . Since the r e s e a r c h process i s u l t i m a t e l y dependent on the 
capab i l i ty and e f f o r t s of the r e sea rche r , no amount of f o r m a l r e v i e w processes 
and w o r k i n g p l an design w i l l assure s a t i s f a c t o r y r e s u l t s m the absence of a 
competent , c r ea t i ve , and dedicated r e s e a r c h s t a f f . 

Genera l ly , r e s e a r c h proposa ls contain a d e s c r i p t i o n of the r e sea r ch , the 
scope of the p r o g r a m , the methodology and expe r imen t design, the techniques 
used to va l ida te the f i nd ings , the necessary personnel and equipment , a l i s t of 
the r e sea r che r s who w i l l be assigned to the p r o j e c t a long w i t h a b iog raph ica l 
sketch and the p r o p o r t i o n of t i m e that they w i l l a l l o t to the p r o j e c t , and a p r o 
posed t i m e schedule f o r comple t ing d i f f e r e n t a c t i v i t i e s under the p r o j e c t . The 
p r i n c i p a l d i f f e r ence between the r e s e a r c h p roposa l and the w o r k i n g p lan i s i n 
the degree of d e t a i l . The cost of developing a de ta i led w o r k i n g p lan both i n 
t e r m s of money and s t a f f t i m e can be v e r y h igh ; t h e r e f o r e , unless there i s 
some ce r t a in ty of under tak ing the r e s e a r c h p r o j e c t , p r o j e c t proposals a re not 
w o r t h developing in to deta i led w o r k i n g p lans . T h i s i s espec ia l ly t r u e where 
there i s compe t i t i ve b idd ing f o r r e s e a r c h con t rac t s . The costs of developing 
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a w o r k i n g p l an may be f inanced e i ther by approva l by the sponsor ing agency 
to p roceed based on a p roposa l , o r such a p lan may be inc luded as an o v e r 
head cost i n the r e s e a r c h con t rac t . 

Sometimes f o r m a l c r i t e r i a a re set up f o r evaluat ing r e s e a r c h proposa l s , 
espec ia l ly con t rac t r e s e a r c h . I n r e a l i t y , the r e v i e w e r makes a dec i s ion on 
how w e l l the r e s e a r c h p roposa l c o n f o r m s w i t h h is unders tanding of the r e 
search goals and p r o g r a m s and whether the p r o j e c t design i s s i m i l a r to one 
that he h i m s e l f would u t i l i z e i f requested to p e r f o r m the r e s e a r c h . The other 
p r i n c i p a l c r i t e r i o n i s h i s evaluat ion of the capab i l i ty of the r e s e a r c h s t a f f to 
p e r f o r m the proposed p r o j e c t success fu l ly . H i s knowledge of the r e s e a r c h 
capab i l i ty may come f r o m his own experience w i t h s t a f f personne l , w i t h o thers 
who have knowledge of t h e i r capab i l i t i e s , o r f r o m w r i t t e n de sc r i p t i on of t h e i r 
experience and background. 

One of the p r o b l e m s , espec ia l ly i n con t rac t r e sea rch , has been that o f t en 
the r e sea rch i s not done by the designated p r i n c i p a l i nves t iga to r s , but by less 
exper ienced s ta f f under the genera l supe rv i s ion of a p r i n c i p a l r e sea rche r . 
The r e s u l t i s that al though the p r o g r a m f o l l o w s the genera l pa t t e rn set f o r t h 
by the p r i n c i p a l i nves t iga to r , the subordinate r e sea rche r s , who do not have 
the same wea l th of background and exper ience , mus t f i r s t develop t h e i r own 
knowledge i n the f i e l d be fo re they can proceed w i t h the advanced r e sea rch that 
the p r o j e c t demands. Since the development of the basic background or know
ledge takes both t i m e and money, e i ther the p r o j e c t w i l l not achieve the de
s i r e d r e s u l t s , o r i t w i l l r e q u i r e grea ter a l loca t ions of t i m e and funds . The 
use of the techmque of having r e s e a r c h p e r f o r m e d by neophytes under the 
guidance of a p r i n c i p a l r e sea rche r i s a good teaching device and may p rov ide 
a source f o r f u tu r e r e s e a r c h e r s . However , i f i t i s not c l e a r l y de fmed i n r e 
search proposa ls , management may not unders tand that the r e s e a r c h p r o j e c t 
i s s e r v i n g the dual f u n c t i o n of education and the advancement of knowledge, 
and the sponsors may f e e l that the r e s e a r c h i s not p r o v i d i n g a f a i r r e t u r n on 
the inves tment . 

Inasmuch as the success or f a i l u r e of any r e s e a r c h p r o j e c t l i e s w i t h the ca 
p a b i l i t y of the p r i n c i p a l r e sea rche r management should demand assurance, i n 
approv ing a r e s e a r c h p roposa l , that there w i l l be some p r o v i s i o n f o r keeping 
the r e s e a r c h p r o j e c t going i f the o rgamza t ion loses the p r i n c i p a l r e sea rche r . 
I f the r e s e a r c h i s such that i t cannot be i m m e d i a t e l y continued by other r e 
search personnel , the p r o j e c t should be designed i n phases that may be c o m 
ple ted w i t h i n g iven t i m e u n i t s , so that a loss of the r e sea rche r w i l l not r e s u l t 
i n the loss of the t o t a l p r o j e c t . T h i s r e q u i r e s m o r e than m e r e l y keeping p r o g 
r e s s r e p o r t s of the p r o j e c t . I t r e q u i r e s a c lea r d e f i n i t i o n before the r e s e a r c h 
p r o j e c t i s i n i t i a t e d of the s tep-by-s tep procedures that w i l l be taken to c o m 
plete the p r o j e c t . A s each step i s accompl i shed , the r e su l t s should be r e c o r d 
ed i n such a way that i f the p r o j e c t loses the r e sea rcher the loss to the t o t a l 
p r o j e c t w i l l be m i n i m i z e d , other r e sea r che r s t a k i n g over the p r o j e c t w i l l know 
not only what has a l ready been accompl ished but what the next scheduled phases 
of the p r o j e c t a r e . 

Thus , though r e s e a r c h proposals may be kept shor t because of the cost i n 
vo lved i n t h e i r p r epa ra t ion , management should be assured that there i s a de
t a i l ed w o r k i n g p lan f o r each p r o j e c t before the p r o j e c t i s ac tua l ly under taken. 
I n add i t ion to a s su r ing that the expe r imen t or t heo ry has been thought th rough , 
the use of a de ta i led w o r k i n g p lan w i l l help p r o p o r t i o n the r e s e a r c h e f f o r t s . 
Wi thout i t the re i s a tendency to concentrate too much e f f o r t on the beginning 
phases of a p r o j e c t and not enough at the end because of a l ack of funds or t i m e . 
A l s o , se t t ing p r o j e c t s up in to phases a l lows t hem to be m o d i f i e d over a given 
p e r i o d of t i m e to r e f l e c t new i n f o r m a t i o n and needs. 
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Research, l i k e other human endeavors, i s sens i t ive to fads . A s the i n 
d i v i d u a l ' s , o rgan iza t ion ' s , o r soc ie ty ' s i n t e res t s s h i f t , there w i l l be a s h i f t 
i n the r e s e a r c h p r o g r a m . Al though there may be many areas needing r e s e a r c h 
i t i s only n a t u r a l to expect that those attuned w i t h the t i m e s w i l l r ece ive the 
greates t i n t e r e s t and emphas is . I n developing an o v e r a l l r e s e a r c h p r o g r a m , 
management must keep i n m i n d that fads a re genera l ly s h o r t - l i v e d . I t must 
i nco rpora t e in to the r e s e a r c h p r o g r a m not only fads but a lso the less popular 
r e s e a r c h needs. Management must a lso be w i l l i n g to back r e s e a r c h that i s 
not c u r r e n t l y popular but that w i l l be needed i n the f u t u r e . 

The l a r g e r the p r o j e c t and the longer the p e r i o d i t i s t o continue, the g rea te r 
i s the e f f o r t r e q u i r e d i n p r e p a r a t i o n of the p roposa l , and the grea ter the e f 
f o r t necessary to in tegra te the o v e r a l l p r o j e c t p r i o r to i t s incep t ion . L a r g e -
scale, s h o r t - t i m e p r o j e c t s somet imes do not a l l ow adequate t i m e t o develop 
the r e s e a r c h sys tems, s t a f f , o r ma tu ra t i on of knowledge to assure a f a i r r e 
t u r n f o r the funds inves ted . T h e r e f o r e , the lead t i m e necessary f o r w e l l 
thought out l a rge - sca l e r e s e a r c h p r o j e c t s may be cons iderab le . T h i s means 
tha t not only mus t management de te rmine the t i m e that i t would l i k e to have 
the r e sea rch r e s u l t s , i t mus t a lso p lan f o r the necessary lead t i m e to develop 
proposa ls and w o r k i n g plans; undertake the ac tual exper iment ; develop the 
necessary ha rdware , s t a f f , and p rocedures ; and succes s fu l ly m a r k e t the idea . 
Sometimes r e s e a r c h i s c r i t i c i z e d by people who do not r e a l i z e the amount of 
t i m e i t takes to b r i n g a r e s e a r c h p roposa l in to f r u i t i o n . F r o m a publ ic r e l a 
t ions standpoint , i t m i g h t be advisable to in tegra te s h o r t - t e r m p r o j e c t s d i r ec t ed 
t o w a r d c u r r e n t fads and in t e res t s in to the o v e r a l l r e s e a r c h p r o g r a m . 

How I s the Research P r o g r a m Financed ? 

Sometimes i n the development of a r e s e a r c h p r o g r a m l i t t l e cons idera t ion i s 
g iven to the e f f ec t that the sources of funds w i l l have on the p r o g r a m . A n ad 
m i n i s t r a t o r who con t ro l s the sources of funds f o r the r e s e a r c h p r o g r a m w i l l 
d i r e c t l y or i n d i r e c t l y c o n t r o l the o v e r a l l p r o g r a m . I n f ac t , th i s i s manage
ment ' s key technique i n c o n t r o l l i n g the r e s e a r c h p r o g r a m . Through the a l l o c a 
t i o n of r esources , the p r o g r a m may be a l t e r e d or d i v e r t e d th rough a d m i m s -
t r a t i v e p rocedure s . A n y a d m i n i s t r a t o r who has au tho r i t y t o endorse o r p r o 
h i b i t the f l o w of funds in to r e s e a r c h has c o n t r o l over the p r o g r a m . Sometimes 
l e g i s l a t o r s have found that funds they have appropr ia ted f o r spec i f i c purposes 
and p r o g r a m s have been r e d i r e c t e d and d i v e r t e d by a d m i n i s t r a t i v e i n t e r p r e t a 
t i o n . The budgetary au tho r i ty to expend funds i s essen t ia l ly a negative power 
i n that i t may prevent the use of funds f o r p r o g r a m s and p r o j e c t s , but i t does 
not have the a l t e rna t ive of au tho r i z ing funds f o r new p r o g r a m s . 

The fund s t r u c t u r e i t s e l f may a f f e c t the r e s e a r c h p r o g r a m . Where funds 
a re e a r m a r k e d f o r spec i f i c purposes , they become r e l a t i v e l y insens i t ive to 
changing needs and emphases. B y e a r m a r k i n g funds f o r r e sea rch , an advan
tage i s gained i n tha t r e s e a r c h i s not i n compe t i t i on w i t h other p r o g r a m s tha t 
may be of m o r e immed ia t e i n t e r e s t to opera t ing managers . The e a r m a r k i n g 
of funds makes the r e s e a r c h p r o g r a m m o r e independent of the r e s t of the ac
t i v i t i e s of the o rgamza t ion . However , w i t h th i s independence come l i a b i l i t i e s . 
One l i a b i l i t y i s that , i n not being i n a compe t i t ive pos i t i on w i t h other a c t i v i t i e s , 
the r e s e a r c h p r o g r a m may not be i n p r o p e r balance w i t h the o v e r a l l func t ions 
of the o rgan iza t ion . I t may be r e c e i v i n g too l i t t l e as w e l l as too much suppor t . 
On the other hand, e a r m a r k i n g funds p rov ides a basic foundat ion p r o g r a m on 
w h i c h to b u i l d a cont inuing r e s e a r c h p r o g r a m that i s not sens i t ive to r a i d i n g 
by other a c t i v i t i e s . 

Because i t i s d i f f i c u l t t o measure the value of r e sea rch , espec ia l ly l o n g -
t e r m r e sea rch , i t i s d i f f i c u l t to es tabl i sh the c r i t e r i a f o r a l l oca t i ng funds to 
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r e sea rch u i t e r m s of measures of p e r f o r m a n c e . I n most instances, s ince the 
development of a r e s e a r c h p r o g r a m i s a gradual process over t i m e , the a l l o c a 
t i o n of r e s e a r c h funds i s based on p rev ious ra tes of expendi tures plus a l l o w 
ances f o r new p r o g r a m s . I n other instances, the a l loca t ion of r e s e a r c h funds 
i s based on percentage f i g u r e s or other a r b i t r a r y bases not d i r e c t l y r e l a t ed 
to the r e s e a r c h needs. What i s needed i n a r e s e a r c h p r o g r a m i s a source of 
guaranteed funds to support a m i n i m u m p r o g r a m as w e l l as add i t iona l funds 
f o r emphasis i n c u r r e n t areas of i n t e r e s t . The use of a foundat ion p r o g r a m 
plus addi tonal funds p rov ides management w i t h the oppor tuni ty to c u r t a i l a d 
d i t i o n a l funds i f the r e s e a r c h p r o g r a m i s not sens i t ive to i t s needs, w h i l e at 
the same t i m e i t p ro tec t s the r e sea r che r s f r o m having to c o m p l y absolute ly 
w i t h the wishes of management f o r f e a r of having the t o t a l p r o g r a m e l i m i n a t e d . 

What A r e the Necessary Account ing and Cost C o n t r o l Systems ? 

I n developing the budgetary account ing and cost c o n t r o l sys t em f o r use i n 
connection w i t h the r e s e a r c h p r o g r a m , management must consider how t i g h t l y 
p r o j e c t cost con t ro l s should be exe rc i sed and on what c r i t e r i a they should be 
es tabl ished. I f costs a re not a key f ac to r or i f there i s an excess of u n a l l o 
cated r e s e a r c h funds , p r o j e c t cost con t ro l s tend to be l ax , espec ia l ly f o r i n 
d i v i d u a l p r o j e c t s and a re m o r e genera l ly m t e r m s of p r o g r a m s or t o t a l ex 
pendi tures f o r r e s e a r c h . A s funds become inc rea s ing ly scarce , t igh te r bud 
getary con t ro l s w i l l be u t i l i z e d . I f pe r fo rmance un i t s cannot be es tabl ished 
to measure a p r o j e c t , then the adherence to t igh t p r o j e c t cost con t ro l s i s m e r e l y 
the adherence t o the a r b i t r a r y dec i s ion of how funds ought t o be a l loca ted . 

I f p r o j e c t cost con t ro l s do not r e a d i l y lend themselves to ac tual d i r e c t i o n 
and c o n t r o l of the r e s e a r c h p r o g r a m , they a re h e l p f u l i n measu r ing the p r o g 
r e s s of a p r o j e c t and o f ten indicate a point of no r e t u r n where a p r o j e c t may 
be d iscont inued. Researchers have a tendency t o keep p r o j e c t s on the books 
so they may be reac t iva ted should the need a r i s e at some la te r date wi thout 
having to go th rough the f o r m a l procedures of p r o j e c t p roposa l and app rova l . 
P r o j e c t cost con t ro l s tatements may indicate t h i s s i tua t ion and p rec ip i t a t e a 
management r e v i e w of the p r o j e c t . 

I n spi te of i t s l i m i t a t i o n s as a c o n t r o l device , the budgetary process i s an 
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keep abreast of a l l the developments i n h i s f i e l d . Recent advances i n e lec
t r o n i c data p rocess ing , s torage , and r e t r i e v a l sys tems a re a t t empt ing to han
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a reas . However , the p r o b l e m of s o r t i n g th rough the mass of l i t e r a t u r e to ex
t r a c t the i m p o r t a n t i n f o r m a t i o n has not been r e s o l v e d . T h i s i s s t i l l l e f t up to 
the i n d i v i d u a l r e sea rche r , and even i f he i s p rov ided w i t h sources of i n f o r m a 
t i o n r e l a t i n g to h i s f i e l d of r e sea rch , t h i s process may be so t i m e - c o n s u m i n g 
tha t i t may be cheaper to reproduce the r e s e a r c h i n i t s e n t i r e t y r a t h e r than 
search out and v e r i f y r e s e a r c h done e l sewhere . 

The re i s , i n addi t ion , the p r o b l e m of a s su r ing the v a l i d i t y of r e s e a r c h done 
e lsewhere . Researchers may be re luc tan t to accept r e s e a r c h not done under 
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a need f o r s o r t i n g out i m p o r t a n t f ind ings and v e r i f y i n g the r e s u l t s . 

I n recent yea r s there has been increased use of conferences and symposia 
as techniques f o r communica t ing r e s e a r c h f ind ings to the s c i e n t i f i c c o m m u n i t y . 
Face - to - f ace contacts among r e sea rche r s a l l ow them to q u i c k l y d i s t i l l the es
sence of other r e s e a r c h p r o g r a m s and v e r i f y them th rough t w o - w a y quest ion 
and answer sys t ems . I t a l lows the r e sea rche r to judge the ca l i be r of the other 
r e sea r che r s and the v a l i d i t y of t h e i r r e s u l t s . 

I f communica t i on of r e s e a r c h f ind ings i s d i f f i c u l t among s i m i l a r l y o r i en ted 
r e s e a r c h e r s , i t i s even m o r e d i f f i c u l t between r e sea rche r s , management, and 
the c o m m u n i t y . Research f ind ings may never be u t i l i z e d because they a re not 
put i n t o t e r m i n o l o g y tha t can be unders tood by those who can use t h e m . M a n 
agement should be concerned that r e s e a r c h i s t r ans l a t ed i n t o a f o r m that can 
be u t i l i z e d by po ten t ia l u s e r s . W i t h i n an o rgan iza t ion , t h i s may be done by 
commi t t ee meet ings o r conferences i n w h i c h r e sea r che r s discuss t h e i r w o r k 
and f ind ings w i t h a d m i n i s t r a t o r s and po ten t i a l u s e r s . 

What A r e the Sources and C r i t e r i a f o r the Select ion of Research S ta f f? 

The r e c r u i t m e n t of r e sea rche r s and the c r i t e r i a f o r t h e i r se lec t ion have 
been cont inual p r o b l e m s f o r management. Many types of se lec t ion techniques 
have been proposed but a t the present t i m e there i s no procedure that w i l l give 
a h igh p r e d i c t a b i l i t y o f success . Psycho log ica l and p e r f o r m a n c e tes ts p rov ide 
an ind i ca t i on of a candidate 's p e r f o r m a n c e i n g iven l i m i t e d s i tua t ions . Educa
t i o n and t r a i n i n g , wh i l e they may prov ide ind ica t ions as to the candidate 's p e r 
f o r m a n c e i n an academic a tmosphere , may not p rov ide a r e l i a b l e c r i t e r i o n f o r 
d e t e r m i n i n g r e s e a r c h capab i l i t i e s . The candidate 's w o r k i n g experience shows 
h i s past f i e l d of endeavor but m a y not show the a rea i n wh ich he has the g rea t 
est po ten t ia l c r e a t i v i t y . Compet i t ive examinat ions and w r i t t e n tes ts may not 
be good measures of the c h a r a c t e r i s t i c s necessary to be success fu l i n the r e 
sea rch s i t ua t ion . Thus , w h i l e a l l of these f a c t o r s enter in to the se lec t ion of a 
candidate, none of them a re s u f f i c i e n t to p r e d i c t h i s po ten t ia l accompl i shments . 

Thus , the c r i t e r i a f o r se lec t ion should be dependent on the need to e l im ina t e 
candidates be fo re they have had an oppor tuni ty to demonst ra te t h e i r a b i l i t i e s i n 
the ac tua l r e s e a r c h env i ronmen t . I f r e s e a r c h candidates a re i n oversupply or 
i f the costs a r e too h igh to p e r m i t the candidate to demonstra te h i s capab i l i t i e s , 
then s u f f i c i e n t l y se lect ive devices mus t be designed to p rov ide only the number 
of candidates that the organ iza t ion can accommodate . I f costs of f a c i l i t i e s do 
not have t o be cons idered , the i d e a l s i t ua t ion f o r the se lec t ion o f r e s e a r c h e r s 
wou ld be to p rov ide an oppor tuni ty f o r a l l candidates to demonst ra te t h e i r c a 
p a b i l i t i e s . T h e i r own lack of i n t e r e s t o r demonst ra ted i n a b i l i t y wou ld then be 
the p r i n c i p a l c r i t e r i o n f o r e l i m i n a t i n g them f r o m the r e s e a r c h p r o g r a m . 
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Somet imes , however , the c r i t e r i a f o r the se lec t ion of r e s e a r c h s t a f f a re 
not based on a need to m i n i m i z e cost o r over load ing of r e s e a r c h fecilities but 
r a t h e r on ego images and vested in t e res t s of those se t t ing up the c r i t e r i a . 
Research i s no d i f f e r e n t f r o m other p ro fess ions i n that the p ro fess iona l s l i k e 
to es tabl i sh the c r i t e r i a f o r r e c r u i t m e n t and measures of success accord ing 
to t h e i r own knowledge, exper ience , education, and q u a l i f i c a t i o n s . B y d e f i n 
i n g t h e i r own qua l i t i es as those p r e r e q u i s i t e f o r success, r e sea rche r s o r ad 
m i n i s t r a t o r s au toma t i ca l l y def ine themselves as be ing success fu l . However , 
h i s t o r y demonst ra tes that o f ten one generat ion 's f a i l u r e s a re the next genera
t i o n ' s successes. The a r t s and sciences a re r ep le te w i t h examples of how the 
t r u l y c rea t ive pe r son was r e j ec t ed by h i s own soc ie ty . 

Perhaps i n r e s e a r c h more than i n any other f i e l d , the i n d i v i d u a l mus t be 
sens i t ive to changes i n the env i ronment o r f i e l d of knowledge f a r i n advance of 
the genera l c o m m u n i t y . Where a r e sea rcher i s deal ing w i t h l ead t i m e s of a 
generat ion i t mus t be expected that the consensus of the present communi ty 
w i l l not be sens i t ive or f a v o r a b l y disposed t o w a r d the r e s e a r c h e r ' s ideas or 
capab i l i t i e s . Where the r e s e a r c h f u n c t i o n i s , however , d i r e c t e d t o w a r d s o l v 
i n g ex i s t i ng p r o b l e m s or i s of a h igh ly appl ied na ture , c u r r e n t c r i t e r i a f o r 
se lec t ion may be m o r e v a l i d i n t e r m s of t h e i r p r e d i c t a b i l i t y of success. Of t en 
the r e s e a r c h p r o g r a m i s l i m i t e d by the c r i t e r i a f o r the se lec t ion of s t a f f . I f 
the c r i t e r i a f o r s t a f f r e c r u i t m e n t a re such that they accept those r e sea r che r s 
competent only i n appl ied or p r o b l e m - s o l v i n g areas , then a t heo re t i c a l r e 
sea rch p r o g r a m w i l l not be poss ib le r ega rd le s s of management 's des i re f o r 
one, because the ex i s t i ng r e s e a r c h s t a f f w i l l not be ava i lab le , and the r e c r u i t 
ment of add i t iona l s t a f f w i l l not p rov ide the necessary c h a r a c t e r i s t i c s . 

Management should give c a r e f u l cons idera t ion to such questions as the f o l 
l owing : 

• How much weight should be g iven to education versus experience i n r e 
c r u i t i n g employees ? 

• Should the s t a f f i n g of r e s e a r c h depar tments be handled under the same 
c l a s s i f i c a t i o n sys t em as the r e c r u i t m e n t f o r r e g u l a r opera t ing employees ? 

• Should the c r i t e r i a f o r the se lec t ion of a U r e sea rche r s be the same, and 
i f not, what should be the c r i t e r i a ? I n what r a t i o should the d i f f e r e n t types of 
r e sea r che r s be employed? 

Management should look at each c r i t e r i o n c a r e f u l l y to de t e rmine f i r s t , why 
i t i s needed, and second, what i t s e f f e c t w i l l be on the development of a q u a l 
i f i e d r e sea rch s t a f f and on the l o n g - t e r m r e s e a r c h p r o g r a m of the o rgan iza t ion . 

Usua l ly , i t i s eas ier to obtain r e s e a r c h funds than q u a l i f i e d r e s e a r c h e r s . 
I f young p r o f e s s i o n a l people a re not i m m e d i a t e l y a t t r ac t ed in to the r e s e a r c h 
a rea the p r o b a b i l i t y of a t t r a c t i n g them at a l a t e r po in t i n t h e i r ca ree r i s s m a l l . 
Because of the lead t i m e necessary f o r the development of a competent p r o f e s 
s iona l r e s e a r c h s t a f f as w e l l as lead t i m e necessary f o r the comple t ion and 
Implemen ta t ion of r e s ea r ch , management should con t inua l ly evaluate and f o r e 
cast needs f o r r e s e a r c h pe r sonne l . Because of the s c a r c i t y of p r o f e s s i o n a l 
r e s e a r c h s t a f f , the p r o f e s s i o n a l r e sea rcher should be p r o v i d e d w i t h s u f f i c i e n t 
t echn ica l and c l e r i c a l s t a f f so that h i s t i m e i s not a l loca ted t o a c t i v i t i e s tha t 
can be done by subprofess iona l and t echn ica l pe r sonne l . 

How Do You P r o v i d e f o r Ca ree r P r o g r e s s i o n i n Research ? 

A l o n g w i t h developing a r e c r u i t m e n t sys tem, management should also 
c l e a r l y def ine a ca ree r p r o g r e s s i o n sys t em f o r r e s e a r c h e r s . I n some o r g a n i 
zat ions, r e s e a r c h i s looked on as a dead-end s t ree t , and i f the r e sea r che r i s 
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to p rog re s s i n h i s p ro fe s s ion , he mus t leave r e s e a r c h and go in to other opera
t i o n a l func t ions of the o rgan iza t ion . I n many organiza t ions , s a l a r i e s and ca
r e e r p r o g r e s s i o n a re based on a d m i n i s t r a t i v e r e s p o n s i b i l i t i e s . The l a r g e r the 
number of people o r magnitude of p r o g r a m that the i n d i v i d u a l i s responsib le 
f o r , the h igher i n the o rgan iza t iona l s t r u c t u r e and the l a r g e r the s a l a r y r e 
ce ived . I n recent yea r s , t h i s concept has been undergoing a change, and t o 
day there i s grea ter r ecogn i t i on of the d i s t i n c t i o n between a d m i n i s t r a t i v e ca
pac i t i es and t echn ica l competence. A h igh ly c rea t ive i n d i v i d u a l who l i k e s to 
w o r k i n semisec lus ion may be a v e r y valuable asset as a r e sea rche r but a 
f a i l u r e as a r e s e a r c h a d m i n i s t r a t o r . Unless p r o v i s i o n s a re made whereby a 
man can make a l i f e t i m e w o r k of r e sea rch , there comes a point i n h i s ca ree r 
that i f he i s to advance he mus t leave r e s e a r c h a c t i v i t i e s and assume a d m i n i s 
t r a t i v e r e s p o n s i b i l i t i e s . 

Management ' s a b i l i t y to dea l e f f e c t i v e l y w i t h the human as w e l l as the phys 
i c a l env i ronment i s becoming a h igh ly spec ia l ized a r t r e q u i r i n g p r o f e s s i o n a l 
t r a i n i n g as w e l l as i n t e r e s t and i n c l i n a t i o n . The d i f f e r e n c e betweena r e s e a r c h 
e r and a r e s e a r c h a d m i n i s t r a t o r i s not so much the i n a b i l i t y of the r e sea rche r 
to l e a r n management techniques, but r a t h e r a d i f f e r e n c e m i n t e r e s t . A s long 
as management puts higher r e w a r d s on a d m i n i s t r a t i v e func t ions than on the 
p e r f o r m a n c e of r e sea rch , the ambi t ious r e sea r che r s w i l l s t r i v e to become 
a d m i m s t r a t o r s . I f adequate sa t i s fac t ions , r ecogn i t ion , and r e m u n e r a t i o n are 
p r o v i d e d w i t h i n the r e s e a r c h f r a m e w o r k , then a competent r e sea rche r w i l l not 
s h i f t out of r e s e a r c h in to other a c t i v i t i e s . 

Because of t h i s i s o l a t i o n of the r e s e a r c h func t ion f r o m the c e n t r a l a c t i v i t i e s 
of the o rgan iza t ion , management should conscious ly make an e f f o r t to make the 
r e sea r che r f e e l that he i s a p a r t of the o v e r a l l o rgan iza t ion and s t imula t e h i m 
to pa r t i c ipa t e not only i n the a c t i v i t i e s of the organ iza t ion , but a l so i n p r o f e s 
s iona l a c t i v i t i e s outside the r e sea rch o rgan iza t ion . I n t h i s way the r e sea rche r 
w i l l i d e n t i f y not only w i t h h is i n t e r n a l group but a lso w i t h the t o t a l p r o f e s s i o n a l 
env i ronment . 

Many organiza t ions use some f o r m of p e r f o r m a n c e r a t i n g sys t em to e v a l 
uate t h e i r employees . These r a t i n g sys tems are used i n cons idera t ions f o r 
s a l a r y increases or p r o m o t i o n based on the be l i e f that a supe rv i so r can e f f e c 
t i v e l y evaluate the i n d i v i d u a l ' s p e r f o r m a n c e and usefulness to the o rgan iza t ion . 
I f the o rgan iza t ion i s s u f f i c i e n t l y s m a l l and two-way communica t ion between 
a l l m e m b e r s of the s t a f f i s poss ib le , the need f o r a p e r f o r m a n c e r a t i n g sys tem 
does not e x i s t . However , as an organ iza t ion grows the communica t ion ne twork 
increases at a geomet r i c r a t e and i t i s imposs ib l e f o r management to know 
each s t a f f member i n d i v i d u a l l y and be able to evaluate h i s p r o d u c t i v i t y or use
fu lness to the o rgan iza t ion . T h e r e f o r e , r a t i n g sys tems have been developed 
to p rov ide management w i t h some f o r m of evaluat ion of p e r f o r m a n c e on wh ich 
to base s a l a r y i nc r emen t s and ca ree r advancement. 

The use of ef fec t iveness or p e r f o r m a n c e r a t i n g sys tems f o r employees i s 
c lo se ly t i e d to management 's phi losophy t o w a r d s a l a r i e s . I n a shortage econ
omy of past decades, s a l a r i e s were heav i ly r e l i e d on as the p r i m a r y m o t i v a t i n g 
f a c t o r f o r w o r k . I n an a f f l uen t socie ty the m o t i v a t i o n a l value of money r a p i d l y 
decreases . A s an i n d i v i d u a l ' s expectations f o r c u r r e n t consumption a re s a t i s 
f i e d and as h is l o n g - t e r m expectations and p r o v i s i o n s f o r s e c u r i t y a re taken 
care of , the value of money decreases w h i l e other mot ives increase i n i m p o r 
tance. 

I f a r e s e a r c h e r ' s in t e res t s a re to continue to expand throughout h is ca ree r , 
management mus t see that he i s p r o v i d e d w i t h ample oppor tuni t ies f o r s t i m u 
l a t i o n by new ideas and oppor tun i t i e s . T r a i n i n g p r o g r a m s , p a r t i c i p a t i o n i n 
p r o f e s s i o n a l o rganiza t ions , and conferences a re some of the techniques f o r 
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keeping abreast of c u r r e n t ideas and developments . T y p i c a l l y , the opera t ing 
s t a f f i s l e ss in t e res t ed i n r e f l e c t i v e thought processes than a r e r e s e a r c h e r s . 
Unal located t i m e should be p r o v i d e d f o r r e sea r che r s to delve in to new ideas 
and to ca tch up i n t h e i r own f i e l d of spec ia l i za t ion . 

Some of the decis ions that management mus t make i n es tab l i sh ing or e v a l 
ua t ing a r e s e a r c h p r o g r a m have been discussed. F i r s t , management mus t 
f e e l a need f o r r e s e a r c h . Second, i t mus t c l e a r l y def ine the r e s e a r c h goals 
and p r o g r a m s and t r ans l a t e t hem in to t ime-schedu led p lans . A r e sea rch o r 
ganizat ion mus t be es tabl ished, funds p rov ided , and a s t a f f r e c r u i t e d . P r o 
cedures m u s t be developed t o achieve the m a x i m u m benef i t s o f r e s e a r c h by 
t r a n s l a t i n g r e s e a r c h f ind ings i n t o p r a c t i c e . Management mus t unders tand the 
r e sea r che r and h is mo t ive s and p rov ide a s i tua t ion i n w h i c h both management 
goals and the i n d i v i d u a l ' s goals can be m u t u a l l y achieved. 



state Highway Research Organizations 
Highway depar tments have made use of con t rac t r e sea rch w i t h u m v e r s i t i e s 

and consultants and have c rea ted in-house r e sea rch un i t s to p e r f o r m needed 
r e s e a r c h . Mos t highway r e s e a r c h p r o g r a m s use a combina t ion of in-house 
and con t rac t r e s e a r c h a c t i v i t i e s . The emphasis on con t rac t on in-house r e 
sea rch v a r i e s among the states accord ing to the highway depar tment ' s a t t i tude 
t o w a r d r e sea rch , the a v a i l a b i l i t y of depar tmenta l s t a f f to p e r f o r m resea rch , 
and the i n t e r e s t of the u n i v e r s i t i e s i n p e r f o r m i n g h ighway-or i en ted r e s e a r c h . 

Some states, such as Texas , Ohio, and N o r t h Ca r o l i n a , depend v e r y heav i ly 
on con t rac t r e s e a r c h w i t h the state u n i v e r s i t i e s f o r t h e i r r e s e a r c h needs. The 
respec t ive state u n i v e r s i t i e s have been anxious to obtain highway r e sea rch con
t r a c t s and there has been s u f f i c i e n t in t e res t on the p a r t of the f a c u l t y to obtam 
adequate s t a f f c apab i l i t y . Other states, such as New Y o r k and C a l i f o r m a , a l 
though they con t rac t f o r some r e sea rch , r e l y p r i n c i p a l l y on in-house r e sea rch 
organiza t ions to accompl i sh t h e i r r e s e a r c h needs. S t i l l other states, such as 
I l l i n o i s , V i r g i n i a , Lou i s i ana , and Mich igan , employ v a r y i n g combinat ions of 
in-house and con t rac t r e s e a r c h i n t h e i r p r o g r a m s . I f a state has a l a rge , w e l l -
s t a f f ed m a t e r i a l s t e s t i ng sect ion, i t f r equen t l y develops a r e s e a r c h sect ion i n 
the m a t e r i a l s l abo ra to ry , w h i c h develops in to an independent \ m i t as r e s e a r c h 
becomes m o r e i m p o r t a n t ( V i r g i n i a and M i s s o u r i a r e examples of t h i s ) . Some
t i m e s the r e s e a r c h a c t i v i t i e s a re concentra ted in to a s ing le r e s e a r c h un i t ; 
somet imes they a re d i s t r i b u t e d among the opera t ing agencies. Where r e sea rch 
p r o g r a m s have been p r o b l e m or ien ted , the genera l pa t t e rn has been the de
ve lopment of in-house r e s e a r c h un i t s , w i t h emphasis on "payo f f . " 

Recent ly , t he re has been a t r e n d away f r o m cont rac t r e s e a r c h w i t h u n i v e r 
s i t i e s . Much r e s e a r c h done at u n i v e r s i t i e s has been i n conjunc t ion w i t h g r a d 
uate student thes is r e q u i r e m e n t s . Some highway depar tments have found that 
academic and graduate student r e s e a r c h was not s u f f i c i e n t l y responsive to 
highway depar tment opera t ional needs, and so as p lanning r e s e a r c h funds have 
been i n grea ter demand f o r other highway a c t i v i t i e s , funds f o r con t rac t r e sea rch 
w i t h u n i v e r s i t i e s have been c u r t a i l e d . A t the na t iona l l e v e l , the s ize of the 
p r o j e c t s has inc reased and the length of t i m e avai lable has become shor t e r , 
w i t h the r e s u l t that many u n i v e r s i t i e s a re not equipped to handle t h e m . W i t h 
the enactment of the 1962 F e d e r a l Highway A c t , r e s e a r c h and p lanning were 
g iven addi t iona l emphas is . I n addi t ion to p lanning su rvey a c t i v i t y a l ready i n 
p r o g r e s s , the A c t r e q u i r e d development of u rban t r anspo r t a t i on studies f o r 
a l l c i t i e s w i t h over 50,000 popula t ion . The new planning a c t i v i t i e s , a long w i t h 
the development of the In te rs ta te System, have demonst ra ted the need f o r r e 
sea rch m the f i e l d of t r anspo r t a t i on sys t em planning and f o r the e f f ec t ive u t i l i 
za t ion of p lanning . W i t h i n the las t ten yea r s a number of states have developed 
spec ia l r e sea rch uni t s i n response to p lanning r e q u i r e m e n t s . Where states 
have v e r y l a rge m e t r o p o l i t a n a reas , r e s e a r c h funds may also be p rov ided by 
the highway depar tments to u r b a n planning a u t h o r i t i e s . 

A t y p i c a l state highway r e s e a r c h p r o g r a m today has p robably been developed 
acco rd ing to the f o l l o w i n g ra t iona le : Since the r e s e a r c h p r o g r a m i s p r i m a r i l y 
supported w i t h F e d e r a l - a i d funds , the r e sea rch budget may be admin i s t e r ed 
by the u n i t w i t h i n the highway depar tment respons ib le f o r F e d e r a l - a i d p lanning 
and r e s e a r c h funds . T h i s i s usua l ly the p lanning depar tment . The in-house 
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r e s e a r c h organ iza t ion w i l l be d i r e c t e d to p r o b l e m - o r i e n t e d phys i ca l r e s e a r c h 
and may be c lose ly a l l i e d to the m a t e r i a l s t e s t ing func t ions . A specia l un i t 
may be devoted to p lanning and u r b a n r e s e a r c h p r o b l e m s . Where there a re 
r e s e a r c h - o r i e n t e d state u n i v e r s i t i e s , r e s e a r c h cont rac ts a re usua l ly appor 
t ioned t o t h e m . 

Where the r e s e a r c h p r o b l e m i s of an app l ica t ion na ture , the agency w i t h i n 
the highway depar tment a f f ec t ed by the p r o b l e m w i l l show an in t e r e s t in the 
p r o j e c t and i n apply ing the r e sea rch f i n d i n g s . Where the r e s e a r c h i s not spe
c i f i c a l l y d i r e c t e d at p r o b l e m - s o l v i n g , highway management has genera l ly shown 
less i n t e r e s t i n pu t t ing r e s e a r c h f ind ings in to p r a c t i c e , al though there i s a 
s t r o n g t r e n d i n the A m e r i c a n Assoc i a t i on of State Highway O f f i c i a l s and the 
Bureau of Pub l i c Roads t o w a r d i m p r o v i n g th i s s i tua t ion . 

The development of r e sea rch p r o g r a m s has been p r i m a r i l y i n i t i a t e d by 
f i e l d pe r sonne l who have spec i f i c p r o b l e m s . P robab ly m o r e than ha l f the 
funded r e s e a r c h p r o j e c t s r e s u l t f r o m proposa ls by the r e s e a r c h e r s . The f i n a l 
se lec t ion of p r o j e c t s has been based p r i m a r i l y on the i n t e r e s t of the highway 
depar tment s t a f f , w i t h management e x e r c i s i n g veto power r a t h e r than d i r e c t 
c o n t r o l . 

The r e s e a r c h p r o j e c t s have been usua l ly d i r ec t ed around e f f o r t s of a s ingle 
i n d i v i d u a l w i t h a support s t a f f and have usua l ly been i n the range of $20 thou
sand to $30 thousand. L i k e r e s e a r c h a c t i v i t i e s i n mos t organiza t ions , once a 
p r o j e c t i s i m t i a t e d there i s a tendency to continue i t f o r s e v e r a l y e a r s . The 
r e s e a r c h p r o g r a m genera l ly develops around the spec ia l ty of the in-house or 
u n i v e r s i t y r e s e a r c h s t a f f . T h e r e f o r e the empl ias is of r e s e a r c h p r o g r a m s d i f 
f e r s not so much because of d i f f e r i n g p r o b l e m s but because of d i f f e r i n g s t a f f 
capab i l i t i e s and i n t e r e s t s . 

The development of r e s e a r c h p r o g r a m s and se lec t ion of p r o j e c t s v a r i e s 
among s tates . Some states have h igh ly f o r m a l i z e d procedures f o r se lec t ion 
and r e v i e w of r e sea rch p r o j e c t s ; o thers a re v e r y i n f o r m a l . 

I n states that have had a r e sea rch p r o g r a m , e i ther in-house o r under con
t r a c t f o r a number of yea r s , the re i s a genera l r ecogn i t i on of the need f o r a 
sustained l e v e l of r e s e a r c h expendi ture and an awareness that support of r e 
sea rch on a p r o j e c t - b y - p r o j e c t basis i nh ib i t s development of a c a r e e r - o r i e n t e d 
r e s e a r c h s t a f f . Indiana, I l l i n o i s , Texas , and N o r t h Ca ro l i na have establ ished 
foundat ion p r o g r a m s w i t h the state i m i v e r s i t i e s so that the u n i v e r s i t y may de
ve lop a cont inu ing and p red ic tab le r e s e a r c h a c t i v i t y . I n o ther states tha t have 
not developed a foundat ion p r o g r a m , r e s e a r c h i s genera l ly on an i n d i v i d u a l con
t r a c t basis and there i s l i t t l e sustained e f f o r t between the u n i v e r s i t y and h i g h 
way depar tment . P r o j e c t s tend to go to spec i f i c f a c u l t y m e m b e r s f o r spec i f i c 
top ics . 

The in-house r e sea rch p r o g r a m has been based p r i m a r i l y on a v a i l a b i l i t y of 
s t a f f . Staff r e c r u i t m e n t and r e t en t ion i n highway r e s e a r c h organizat ions has 
been one of the c r i t i c a l p r o b l e m s . I n addi t ion to designated r e s e a r c h o rgan iza 
t ions w i t h i n the highway depar tment , opera t ing un i t s may develop r e s e a r c h 
p r o j e c t s w i t h i n t h e i r a c t i v i t y . F o r example , C a l i f o r n i a has ma in ta ined a sub
s tan t ia l r e s e a r c h p r o g r a m w i t h i n the r i g h t - o f - w a y and other opera t ing d i v i 
s ions f o r a number of y e a r s . 

States w i t h cont inuing r e sea rch a c t i v i t i e s da t ing back f o r s eve ra l decades 
f o r m e r l y r e l i e d on p r i m a r i l y state funds to suppor t the r e sea rch p r o g r a m . 
Whi le po r t ions of the r e s e a r c h p r o g r a m s i n s eve ra l states a re s t i l l e n t i r e l y 
funded by the state, the m a j o r i t y of r e s e a r c h now i s supported w i t h F e d e r a l -
a id funds . A p p r o x i m a t e l y o n e - t h i r d of F e d e r a l - a i d a l lo tments avai lable f o r 
p lanning and r e s e a r c h are used f o r r e sea r ch . Thus , the nat ionwide expenditure 
of F e d e r a l Highway P lann ing and Research Funds (iVz percent funds) f o r r e 
search amounts to over $20 m i l l i o n annual ly . I n the a l loca t ion of funds between 
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p lanning and r e sea rch , r e s e a r c h genera l ly takes the las t d o l l a r s ava i lab le 
r a the r than the f i r s t . W i t h g rowth of funds a l loca ted f o r u rban t r anspo r t a t i on 
planning there has been a decrease m funds avai lable f o r r e sea r ch . Since 1962 
up u n t i l the las t two or three yea r s , mos t states had a surp lus of p lanning and 
r e s e a r c h funds and were w i l l i n g to en te r t a in r e sea rch proposa ls f r o m i m i v e r -
s i t y and outside c o n t r a c t o r s . A s funds have become inc reas ing ly scarce , there 
has been a genera l t r end t o w a r d l i m i t i n g con t rac t r e s e a r c h and emphas iz ing 
in-house r e s e a r c h on opera t ing p r o b l e m s . When funds were r e l a t i v e l y ample , 
the re was l i t t l e concern f o r p r o j e c t cost c o n t r o l o r f o r d iscont inuat ion of vin-
p roduc t ive p r o j e c t s . A s funds become sca rce r a t igh ten ing of budgetary con
t r o l s can be expected. 

A number of techniques and organ iza t ion s t ruc tu re s have been developed f o r 
the coord ina t ion and c o n t r o l of r e s e a r c h . I n states that do not have a l a rge i n -
house r e s e a r c h p r o g r a m , such as N o r t h Ca ro l ina , Iowa, and Ohio, s m a l l r e 
search coord ina t ing uni t s have been es tabl ished (often under the planning d i v i 
sion) to ma in t a in budgetary c o n t r o l s , to p rov ide l i a i s o n w i t h con t r ac to r s , and 
to c o m p l y w i t h a d m i n i s t r a t i v e procedures r e q u i r e d f o r use of F e d e r a l - a i d 
funds . I n I l l i n o i s and V i r g i n i a , where the states have l a rge in-house as w e l l 
as con t rac t r e s e a r c h p r o g r a m s , f o r m a l procedures are used f o r the coo rd ina 
t i o n and r e v i e w of the r e sea rch p r o g r a m . A l m o s t a l l states w i t h l a rge in-house 
or cont rac t r e s e a r c h uni t s have designated r e s e a r c h c o o r d i n a t o r s . States that 
do not have l a rge r e s e a r c h p r o g r a m s usua l ly have someone (of ten i n the p l a n 
n ing department) who i s charged w i t h the add i t iona l r e s p o n s i b i l i t y of m a i n t a i n 
i n g budgetary and a d m i n i s t r a t i v e c o n t r o l over r e s e a r c h . 

A d v i s o r y groups are o f ten used to r e v i e w proposa l s , coordinate r e sea rch , 
and communica te r e s e a r c h f i n d i n g s . I l l i n o i s and V i r g i n i a have developed 
f o r m a l p r o g r a m s f o r r e p o r t m g r e sea rch and f o r eva lua t ing r e s e a r c h p roposa l s . 
T o p - l e v e l a d m m i s t r a t i v e boards have been designated to r e v i e w basic and 
opera t iona l p r o b l e m s of r e s e a r c h u n i t s . A d v i s o r y boards and commi t t ees 
have been es tabl ished to r e v i e w ongoing r e sea rch and to consider new re sea rch 
p roposa l s . These commi t t ees are also used as a means of communica t ing r e 
search f ind ings to opera t ing pe r sonne l . The se lec t ion of member sh ip on these 
adv i so ry commi t t ees i s of ten quite b road , inc lud ing s e v e r a l l eve ls of manage
ment . 

I n addi t ion to general r e v i e w boards and commi t tees dea l ing w i t h t o t a l r e 
search p r o g r a m s or spec ia l ized areas of in t e re s t , some states, such as I l l i 
nois and Ohio , create p r o j e c t c o m m i t t e e s . M e m b e r s a re selected to assure 
that po ten t ia l u se r s of the r e sea rch a re kept abreast of the a c t i v i t i e s of the 
p r o j e c t and pa r t i c ipa t e i n the r e s e a r c h p lanning . New Y o r k , Kentucky, and 
C a l i f o r n i a , w h i c h have s izable in-house r e sea rch p r o g r a m s , do not r e l y heav i ly 
on f o r m a l adv i so ry groups f o r d i s semina t ion of r e s e a r c h f ind ings or f o r gu id 
ance of r e s e a r c h a c t i v i t i e s . Such states r e l y heavi ly on persona l contacts of 
the r e s e a r c h s t a f f w i t h opera t ing personnel to communica te r e s e a r c h f ind ings 
d i r e c t l y and get them in to p r a c t i c e . Where r e sea rch a c t i v i t i e s a re conducted 
w i t h i n opera t ing agencies, there i s a close communica t ion of r e s e a r c h a c t i v i 
t i e s w i t h opera t ing personne l . 

The re has long been a r ecogn i t i on that s i m i l a r r e s e a r c h p r o b l e m s may oc 
cu r i n s eve ra l states r e g i o n a l l y or even na t iona l ly . One of the basic mis s ions 
of the t echn ica l a c t i v i t i e s s t a f f of the Highway Research Board has been to p r o 
vide l i a i s o n and an exchange of i n f o r m a t i o n among states w i t h p a r a l l e l concerns . 
I n s eve ra l instances states have combined and j o i n t l y f inanced l a rge - sca le r e 
search p r o j e c t s . I n add i t ion , th rough AASHO, the states suppor t the Nat iona l 
Cooperat ive Highway Research P r o g r a m a d m i n i s t e r e d by the Highway Research 
B o a r d . Th i s p r o g r a m seeks to i d e n t i f y and study m a j o r r e s e a r c h p r o b l e m s 
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common to a m a j o r i t y of the states that a re sui table f o r i n c l u s i o n i n a coopera
t i v e p r o g r a m . Many states f e e l tha t the NCHRP and the r e s e a r c h p e r f o r m e d 
by other states prec lude the need f o r extensive i n t e r n a l r e s e a r c h p r o g r a m s . 

A number of states have t r i e d d i f f e r e n t techniques f o r developing r e s e a r c h 
p r o g r a m s . Some have canvassed opera t ing personne l f o r suggestions f o r r e 
search top i c s . T h i s has not been s a t i s f a c t o r y i n some states f o r the f o l l o w i n g 
reasons: 

1. Much of the i n f o r m a t i o n reques ted by opera t ing personne l has a l r eady 
been resea rched and needs only to be i d e n t i f i e d and made avai lable to them; 

2. The questions r a i s e d are not researchable ; 
3. The r e s e a r c h r e q u i r e d to r e so lve the issue i s beyond the capab i l i ty of 

the s t a f f , o r s u f f i c i e n t funds a re not avai lable to conduct i t . The best a s su r 
ance of a sound r e s e a r c h p r o g r a m i s a close communica t ion between opera t ing 
personnel and r e sea rche r s , and some states have f o r m a l mechanisms to i n 
sure t h i s . 

The content of r e s e a r c h proposals v a r i e s among s tates . I n some states 
r e s e a r c h proposa ls a re v e r y concise, and i n others they a re v e r y e labora te . 
I n some states p r o j e c t approva l i s l e f t to the r e s e a r c h a d m i m s t r a t o r s ; i n 
o thers r e s e a r c h p r o j e c t s m u s t be approved by the highway c o m m i s s i o n . I n 
genera l , r e sea rch proposa ls submi t ted in-house a re less comprehensive than 
those f o r con t rac t r e s e a r c h . 

Some states endorse the concept of p r o v i d i n g highway r e s e a r c h funds f o r 
u n d e r w r i t i n g graduate student education; f o r example , the j o i n t cooperat ive 
p r o g r a m at Purdue U n i v e r s i t y i s used t o t a l l y f o r suppor t of graduate student 
r e s e a r c h . I n other states there i s a g r o w i n g re luctance to support student 
r e s e a r c h w i t h highway funds . 

One of the p r o b l e m s that a lmos t eve ry state encounters i s the r e p o r t i n g of 
r e s e a r c h and the t r a n s l a t i o n of r e s e a r c h i n t o p r a c t i c e . The highway c o m 
m u n i t y i s concerned by the f ac t that states a re not t ak ing advantage of r e s e a r c h 
f i n d i n g s . P r i n t e d r e p o r t s a re gene ra l ly the p r i m a r y mode f o r the c o m m u n i c a 
t i o n of r e s e a r c h . A number of states use commi t t ee meet ings and conferences 
to communica te r e s e a r c h f i n d i n g s . L i t t l e i s be ing done at the present t i m e by 
the states to use other media f o r t r an s l a t i ng r e s e a r c h in to p r a c t i c e . 

The r e c r u i t m e n t and re t en t ion of r e s e a r c h s t a f f s has been one of the l i m i t 
i n g f a c t o r s i n the development of in-house r e s e a r c h p r o g r a m s . The states 
that have t h e i r r e sea rch un i t s located near u n i v e r s i t i e s and use p a r t - t i m e 
student help r e l y heavi ly on r e c r u i t m e n t of u n i v e r s i t y graduates f o r r e s e a r c h 
s t a f f s , W i t h such a s t a f f , however , the re i s of ten considerable t u r n o v e r . 
Some states have found i t p r o f i t a b l e to r e c r u i t r e sea rche r s f r o m f i e l d p e r s o n 
n e l . However , m some states r e sea rch i s v iewed as a dead-end f o r ca ree r 
p rog re s s ion , and many of those who do enter the f i e l d f i n d r e s e a r c h too s low 
a pace. Some states have set up spec ia l c l a s s i f i c a t i o n sys tems f o r r e s e a r c h 
e r s , m an a t tempt to make them compet i t ive w i t h academic pos i t ions . Other 
states have in t eg ra ted r e s e a r c h w i t h the ca ree r ladder of other highway p o s i 
t ions and r e c r u i t personnel by compet i t ive t e s t ing and c e r t i f i c a t i o n . 

These a r e some of the f a c t o r s i nvo lved i n the development and opera t ion of 
highway r e s e a r c h p r o g r a m s . A s state highway p r o g r a m s broaden t h e i r h o r i 
zons t o w a r d i n t e r m o d a l a c t i v i t i e s , r e s e a r c h ac t iv i t e s undoubtedly w i l l broaden 
a l so . The past few years have seen substant ia l g rowth i n p lanning r e sea rch , 
as w e l l as phys ica l and engineer ing r e s e a r c h . There are indica t ions that h i g h 
way r e s e a r c h needs a re i n a state of t r a n s i t i o n and that , i n addi t ion to t r a d i 
t i o n a l highway r e s e a r c h p r o g r a m s , greater emphasis w i l l be given to soc ia l , 
economic, and eco log ica l r e s e a r c h r e l a t e d t o p lann ing t o t a l t r an spo r t a t i on s y s -
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t e m s . A s these new p r o g r a m s develop, there w i l l undoubtedly be a reeva lua-
t i o n of c u r r e n t highway r e s e a r c h p r o g r a m s and orgamzat ions to accompl i sh 
the new goals and ob jec t ives . 



Case Studies of State Highway Research 
Programs and Research Institutes 

C A L I F O R N I A 
C a l i f o r n i a i s c u r r e n t l y a l l oca t i ng $8 . 5 m i l l i o n f o r p lanning and r e s e a r c h 

a c t i v i t i e s , of which app rox ima te ly $3 m i l l i o n i s f o r the D i v i s i o n of Highway ' s 
f o r m a l r e s e a r c h p r o g r a m . About $5 m i l l i o n of th i s t o t a l i s F e d e r a l - a i d I /2 
percen t f unds . Of the r e m a i n i n g $ 3 . 5 m i U i o n , $ 1 m i l l i o n i s necessary s ta te -
ma tch ing funds , and $ 2 . 5 m i l l i o n i s p u r e l y state funds . 

C a l i f o r n i a has the l a r g e s t in-house r e s e a r c h p r o g r a m of a l l the s ta tes . The 
phi losophy of the D i v i s i o n of Highways i s to do as much of the r e s e a r c h w i t h i n 
the d i v i s i o n as poss ib le . Only those p r o b l e m s f o r w h i c h i t does not have the 
necessary personnel , ta lent , o r equipment to solve a re p e r f o r m e d by c o n 
t r a c t o r s . The r e s e a r c h p r o g r a m rece ives endorsement by highway manage
ment because i t i s s t r o n g l y o r i en t ed t o highway p r o b l e m s . A l m o s t a l l of the 
r e s e a r c h p r o g r a m i s i n response to opera t ing p r o b l e m s of the d i v i s i o n . 

The highway r e s e a r c h p r o g r a m i s under the r e v i e w of the Research c o m 
m i t t e e . A d m i n i s t r a t i v e l y , the p r o g r a m i s the r e s p o n s i b i l i t y of the ass is tant 
state highway engineer f o r p lanning, who has delegated a d m i n i s t r a t i v e au tho r i t y 
to the U r b a n P lann ing depar tment . The r e s e a r c h c o m m i t t e e , w h i c h i s c o m 
posed of the f i v e ass is tant state highway engineers and the r i g h t - o f - w a y agent, 
has approved a cont inuing f i v e - y e a r r e s e a r c h p r o g r a m . The r e s e a r c h p r o g r a m 
i s based on p r o j e c t s recommended by each of the depar tment heads and by the 
d i s t r i c t engineers . Each year the f i v e - y e a r p r o g r a m i s r e v i e w e d and updated 
and new p r o j e c t s a re added. L i k e many other states, because of the add i t iona l 
use of the F e d e r a l - a i d funds f o r u rban t r anspo r t a t i on s tudies , the re a re not 
s u f f i c i e n t funds to f inance a l l p roposed p r o j e c t s . The r e s e a r c h c o m m i t t e e has 
recommended that the r e s e a r c h budget be increased 10 percen t per year beg in 
n ing i n the nex t f i s c a l y e a r . 

Since i t i s o r ien ted t o w a r d p r o b l e m - s o l v i n g , the r e s e a r c h p r o g r a m has a 
h igh r a t e of payof f . Whereas some other states use t h e i r HPR funds f o r sup
p o r t i n g student r e s e a r c h a t u n i v e r s i t i e s and f o r i m d e r w r i t i n g bas ic r e s e a r c h 
p r o j e c t s , the C a l i f o r m a D i v i s i o n of Highways , both f o r in-house and con t rac t 
r e sea rch , i s p r i m a r i l y i n t e r e s t ed i n r e s o l v i n g c u r r e n t cons t ruc t ion and opera
t ions p r o b l e m s . A n annual r e p o r t of savings as a r e s u l t of r e s e a r c h i s p r e 
p a r e d and submi t t ed to the state highway engineer . The re a re c u r r e n t l y about 
200 ac t ive r e s e a r c h p r o j e c t s under the r e s e a r c h p r o g r a m . The l a rges t depa r t 
ment p e r f o r m i n g r e s e a r c h i s the M a t e r i a l s and Research depar tment , w i t h a 
c u r r e n t r e s e a r c h budget of over $ 1 m i l l i o n a y e a r . The B r i d g e , T r a f f i c , and 
R i g h t - o f - W a y depar tments a lso p e r f o r m la rge po r t ions of the d i v i s i o n ' s c o n 
t i n u i n g r e s e a r c h p r o g r a m . T h e r e a r e a l so s e v e r a l r e s e a r c h p r o j e c t s be ing 
conducted by the highway d i s t r i c t s . 

I n add i t ion to highway and F e d e r a l - a i d funds expended f o r r e s e a r c h w i t h i n 
the D i v i s i o n of Highways , the l eg i s l a tu re has been a p p r o p r i a t i n g $250 thousand 
annual ly f o r safe ty r e s e a r c h . Each p r o j e c t i s approved by the T r a n s p o r t a t i o n 
Research C o u n c i l . The C o u n c i l i s d i r e c t e d by the Business and T r a n s p o r t a t i o n 
Agency and includes the D i v i s i o n of Highways , Depar tment of Highway P a t r o l , 
Depar tmen t of M o t o r V e h i c l e s , and the U n i v e r s i t y of C a l i f o r n i a Ins t i tu te of 
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T r a n s p o r t a t i o n and T r a f f i c Eng inee r ing . Agencies and u n i v e r s i t i e s in t e res t ed 
i n p e r f o r m i n g safe ty r e s e a r c h make proposals to th i s commi t t ee f o r funds . 

C a l i f o r n i a in tegra tes d a i l y operat ions and r e s e a r c h under the same a d m i n 
i s t r a t i v e s t r u c t u r e . Staff m e m b e r s w i t h the i n c l i n a t i o n and ta lent f o r r e s e a r c h 
may be designated to p e r f o r m a spec i f i c r e s e a r c h p r o j e c t w i t h i n an opera t ing 
u n i t . One o f the drawbacks i n t h i s a r rangement , however , i s that when there 
i s a shortage of personnel or when the rou t ine w o r k l o a d becomes excessive, 
the r e s e a r c h s u f f e r s acco rd ing ly . 

A p p r o x i m a t e l y 25 percen t of the C a l i f o r n i a highway r e s e a r c h p r o g r a m i s 
under con t rac t a r rangement . Mos t con t rac t r e sea rch i s p e r f o r m e d by the U m -
v e r s i t y of C a l i f o r n i a e i ther at Be rke ley or L o s Ange les . Mos t of the r e s e a r c h 
done under con t rac t i s m the a rea of t r a f f i c and sa fe ty . P r o j e c t s w i t h the u n i 
v e r s i t y a re on an i n d i v i d u a l p r o j e c t bas is , and there i s no cont inu ing l e v e l of 
suppor t . Al though there i s a l o n g - t e r m mas te r agreement and s tandardized 
con t rac t w i t h the U n i v e r s i t y o f C a l i f o r n i a , a supplemental r e s e a r c h technica l 
agreement i s d r a w n up f o r each p r o j e c t . The opera t ing or s t a f f un i t w i t h i n the 
d i v i s i o n that i s mos t in te res ted o r c lose ly associated w i t h the r e s e a r c h p r o j e c t 
under con t r ac t i s designated to m o m t o r and r e v i e w the p r o j e c t 

The re has not been extensive p ressu re f r o m the state and p r i v a t e u n i v e r s i t i e s 
f o r con t rac t r e s e a r c h because the type of r e s e a r c h des i r ed by the D i v i s i o n of 
Highways i s p r o b l e m - s o l v i n g r a t h e r than basic r e s e a r c h . Such r e s e a r c h does 
not lend i t s e l f r e a d i l y to use as i n s t r u c t i o n a l o r thes is r e s e a r c h . The l e g i s l a 
t u r e has a lso c rea ted and funded the U n i v e r s i t y of C a l i f o r n i a Ins t i tu te of T r a n s 
p o r t a t i o n and T r a f f i c Eng inee r ing w i t h branches at B e r k e l e y and L o s Ange les . 

A l l r e s e a r c h p r o j e c t s a re coordina ted th rough the assis tant state highway 
engineer f o r p lanning . Each year a l l the headquarters depar tments and the 
d i s t r i c t s a r e requested to submi t t h e i r l o n g - t e r m r e s e a r c h needs. These a r e 
cons idered by the s t a f f i n p r e p a r i n g a proposed f i v e - y e a r r e s e a r c h p r o g r a m . 
B y i n f o r m a l contacts between the Urban P lanning depar tment and the va r i ous 
headquar ters depar tments , many of the i n i t i a l p roposa ls a r e f i l t e r e d out as 
p r o b l e m s having been r e so lved , w i t h i n f o r m a t i o n ava i lab le to the reques ter ; 
as p r o b l e m s a l r eady being researched; o r as p rob l ems that cannot be r e a d i l y 
so lved w i t h m the l i m i t a t i o n s o f the s ta te 's r e s e a r c h p r o g r a m . L e s s than 10 
percent of the p r o b l e m s r e f e r r e d to the commi t t ee f r o m the d i s t r i c t s r e s u l t i n 
r e s e a r c h p r o j e c t s . About 50 percent of the r e sea rch proposals come down 
f r o m management (usual ly s t a f f and opera t ing d iv i s ions ) and about 50 percent 
come up f r o m r e s e a r c h pe r sonne l . A l l p roposa ls mus t be evaluated and ad -
m i m s t r a t i v e l y approved before any r e s e a r c h p r o j e c t s are i n i t i a t e d . Though 
opera t ing personne l a re not a lways a good source f o r r e s e a r c h p r o b l e m s , 
C a l i f o r n i a has found that the request f o r p r o b l e m s has p rov ided m u l t i p l e bene
f i t s . I t has produced a b e n e f i c i a l publ ic r e l a t ions e f f e c t and has opened up 
another communica t ions channel f o r d i scuss ing opera t iona l p r o b l e m s . Opera 
ting and engineer ing personnel a re m o r e amenable to accept ing r e s e a r c h f i n d 
ings when they a re asked to cooperate i n m a k i n g t h e i r p r o b l e m - s o l v i n g r e 
sea rch needs known. 

Because funds a re d i r e c t l y a l loca ted to m u n i c i p a l i t i e s , a number of state 
highway depar tments are not respons ib le f o r the cons t ruc t ion and maintenance 
of u r b a n h ighways . Other s tates , though respons ib le f o r the cons t ruc t ion of 
F e d e r a l - a i d u r b a n highways , a re not respons ib le f o r t h e i r maintenance once 
comple ted . I n C a l i f o r n i a , the state main ta ins i t s f r eeways i n u r b a n areas , but i n 
many cases delegates maintenance of the convent ional s tate h ighways t o the c i t i e s . 
The state pays the c i t i e s f o r such maintenance under i n d i v i d u a l maintenance 
agreements . C a l i f o r n i a has been e x t r e m e l y in te res ted i n u rban highway and 
t r a f f i c p r o b l e m s . Both the T r a f f i c and R i g h t - o f - W a y depar tments have con
t i n u i n g r e s e a r c h p r o g r a m s on the e f f ec t s of f r eeways on the u r b a n env i ronmen t . 
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Each staff or operating department having a continuing research program 
includes in its budget a request for sufficient funds to continue the costs of its 
research unit. The division research program is based on the availability of 
funds and the relative priorities of individual projects. Each department is 
allowed a limited amount of funds for research, based on its capacity to per
form it and the relative priorities of the proposed projects. In this way an on
going research program may be developed in the operating units. 

Project cost controls are used to assist in the monitoring of each project. 
By keeping track of the rates of expenditure, those responsible for administer
ing the research program can determine the amount of activity on each project. 
The performance of each project is continually evaluated by a review of re
ports, the monthly rate of project expenditures, and informal discussions with 
research personnel. The state has a flexible procedure for terminating re
search projects; for example, when the research administrators believe that 
a project is no longer productive or is not receiving the proper attention, they 
informally suggest to the responsible department that i t request approval to 
discontinue the project. 

The departments have the freedom and the responsibility to allocate their 
research personnel and equipment (thus determining the project size) within 
certain overall administrative constraints. Except where considerable equip
ment or materials are required, the typical project costs are about $20,000 
per year. 

At the present time, i t is the responsibility of each of the assistant state 
highway engineers and the chief right-of-way agent to disseminate and imple
ment the findings of the research projects under his supervision. There has 
been no centralized system for the reporting of research findings, but there is 
such a system for reporting the results of implementations of the findings. A 
move is currently under way to develop a more formalized system of reporting 
that wi l l insure a wider distribution of research reports and further disseminate 
the findings. 

The recruitment and retention of research staff is a key to the California 
highway research program. California relies heavily on the use of operating 
engineering personnel and technicians as a source of research personnel. In 
contrast to university research, which tends to be research oriented, the Cali
fornia program is problem oriented in that efforts are directed toward finding 
answers rather than developing new knowledge. Under this type of program, 
researchers with practical rather than theoretical orientations are needed. 
Rather than locating the research unit on a university campus and depending 
heavily on faculty and graduate students to perform research, California has 
found i t more feasible to locate the research umts within operating divisions 
and to use operating personnel with a penchant for research to perform the 
projects. 

The Materials and Research department employs about half of the research
ers m the state program. Staff is obtained primarily by transfers from the 
operating divisions. Few researchers at the higher levels are recruited from 
universities. The research staff classification systems are integrated with 
the overall highway classification system. No special educational requirement 
I S necessary for the research staff, and premium salaries are not paid. How
ever, there has been some recognition of the technical qualifications of re
searchers in that less emphasis is placed on the number of persons supervised 
for qualification to the associate and senior research engineering levels. To 
qualify for senior level positions engineers must have a professional engineer
ing license. Many of the associate-level engineers are already licensed. 
Qualified individuals with needed specialized talents in research areas ex-



26 

perience little difficulty in obtaining advancement. The Materials and Re
search department has had little personnel turnover at the senior research 
levels, but there is considerable turnover at the junior and assistant engineer 
level. 

California's position classification system is based on a stratified level of 
engineering proficiency rather than on specific position descriptions. Most 
engineering positions in the Division of Highways are classified into five levels: 
junior, assistant, associate, senior, and supervising engineer. The tests and 
the experience and educational requirements for these levels are generally the 
same regardless of where the position is located. The position requirements 
cover all phases of engineering rather than a specialized area. However, there 
are a few specialized positions in research. Above the assistant engineer level, 
promotion is by written and oral examination. Junior engineers are on a rota
tion program that helps provide them with a background of broad experience. 
In order for a young engineer to progress he needs to gain as broad a back
ground of experience as possible, since the tests cover all phases of engineer
ing. Therefore, at the lower level there has been high mobility among young 
engineers within the Division of Highways. Those who have met the qualifi
cations and have passed the tests for the next level of promotion may apply for 
any open positions throughout the Division of Highways either within the dis
tricts or within the central office staff functions. 

The emphasis within the division continues to be on operating activities. 
When there are limitations of funds or personnel, the research program suf
fers. For example, a highly qualified operating engineer may often be diverted 
from a research project to line operating responsibilities in periods of heavy 
workloads. 

Most of the research is done by the Materials and Research, Bridge, Right-
of-Way, and the Traffic departments. It has been difficult for the smaller de
partments to find researchers who can be utilized on a full-time basis. 
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INSTITUTE OF TRANSPORTATION AND TRAFFIC ENGINEERING 
UNIVERSITY OF CALIFORNIA 

The Institute of Transportation and Traffic Engineering at the University of 
California was established as a result of state legislation in 1947. This legisla
tion provided for initial funding and indicated that the purpose of the Institute 
was to carry on instruction and research concerning all modes of transporta
tion, including traffic safety. The Institute maintains staff and facilities at the 
Berkeley and Los Angeles campuses of the University's Richmond field station. 
It conducts varied programs of research, supports graduate education in trans
portation engineering, and develops a continuing and statewide program of ex
tension courses. 

The activities of the Institute are administered by a director and two asso
ciate directors, one at Berkeley and one at Los Angeles. These officers, to
gether with the deans of Engineering at the two campuses, form an executive 
committee that establishes general guidelines for long-range development. An 
advisory committee, appointed by the president of the university, periodically 
reviews institute activities; this committee includes members representing 
city, state, and Federal agencies, service organizations, industrial concerns, 
and various university departments. 
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The Institute's programs are currently at the level of about $2 million a 
year, about half of the research being conducted at Berkeley and half at Los 
Angeles. Areas of attention are broadly classified as follows: 

• Transportation theory, systems analysis, and operations research; 
• Transportation economics and admmistration, and systems planning; 
• Highway planning, design, and traffic engineering; 
• Air transport plamung, design, and operations; 
• Materials and structures; 
• Vehicles, equipment, illumination, and sound; and 
• Human factors. 
Human factors research and research concerning full-scale vehicle col l i 

sion experiments and driving simulation are concentrated at Los Angeles, 
while most of the work concerning air transport and materials and structures 
is concentrated at Berkeley. At both locations, more than half the current 
activity is in programs directly concerned with highway and traffic safety. 

At Berkeley, the regular staff consists of about 25 professionals and 35 
supporting personnel. Nearly all of the professional staff members also hold 
academic appointments in the department of Transportation Engineering and 
devote part of their time to teaching. At Los Angeles, the permanent staff 
consists of about 20 professionals and 35 supporting personnel. Some of the 
professional staff also hold teaching appointments, and graduate students work 
as research assistants. 

There is a considerable amount of unsponsored faculty research, and sub
stantial contributions from graduate students, many of whom undertake indi
vidual or group research projects as part of their educational programs. Con
tract research is conducted for a variety of organizations, the larger present 
contracts being with the Federal Highway Safety Bureau, the Federal Aviation 
Agency, the California Highway Patrol, the California Division of Highways, 
and the California Department of Water Resources. 

Institute support of graduate study at Berkeley led to the establishment of a 
Division of Transportation Engineering in the College of Engineering and to a 
large, diversified graduate program currently enrolling some 150 students. 
Half of these are in the general transportation engmeering field and half in the 
geotechnical engineering field, which includes soils mechanics and pavement 
design. 

The Institute supports advanced study at Los Angeles through guidance of 
students engaged in research, through the provision of extensive research 
facilities, and by providing employment on Institute research projects. In ad
dition, under a grant from the U. S. Public Health Service, the Institute offers 
24 predoctoral research traineeships in accident causation. 

Among its statewide activities, the Institute conducts an extension education 
program m cooperation with the University of California Extension, enrolling 
some 3,000 students per year. The emphasis is on special short courses and 
seminars. A senior staff member devotes ful l time to the extension program. 



ILLINOIS 
Within the Illinois Division of Highways, the Bureau of Research and De

velopment is responsible for the administration of the research program. 
Duties of the bureau include the development of background information neces
sary in the selection of the research program, the arrangements for financing 
the program, performance of assigned research, coordination of studies as
signed to others, and the practical application of findings of the research. Be
tween 40 and 50 projects are active at any one time. 

The Bureau of Research and Development is the principal internal research 
agency for the Division of Highways, and i t also administers and coordinates 
research sponsored at such educational institutions as the University of I l l i 
nois and Northwestern University. The Bureau of Planning conducts several 
planning research studies and is responsible for the division's activities related 
to the Chicago Area Transportation Study (CATS). Some of the operating divi
sions occasionally conduct investigational and demonstration-type projects. 
For example, the Bureau of Design has developed a safety demonstration proj
ect and the Bureau of Right of Way has studied problems of appraisals and 
right-of-way acquisitions. 

Research and development activities are separated from the routine mate
rial testing functions and are among the responsibilities of the deputy chief 
highway engineer for planning. Highway research in Illinois was once primarily 
physical research but has now broadened substantially to include planning, traf
fic, economic, and similar types of research. 

The Bureau of Research and Development operates within a framework that 
includes a structural research section, a research coordination unit, a products 
evaluation unit, an instrumentation development unit, and an expressway sur
veillance research unit. The structural research section is subdivided into a 
pavement research unit, a bridge research unit, and a foundation research unit. 
The pavement research unit is concerned primarily with field studies of pave
ment performance. A current important assignment of this group is a study of 
the rehabilitated AASHO Road Test facility. The bridge research unit is con
cerned mainly with field studies of bridge performance. Much of its work in
volves the extension into the field of theoretical research conducted in the struc
tural laboratories of the University of IlUnois. The foundation research unit is 
concerned with pavement and bridge soil support studies. The research co
ordination unit is responsible for all of the contract research projects that are 
sponsored by the Division of Highways at the University of Illinois and else
where. The products evaluation unit evaluates the new products and processes 
that are continually coming on the market for use in the highway field. The in
strumentation development unit is a support group that provides most of the 
specialized instruments and devices used on the research and development 
projects. The expressway surveillance unit is a special group operating in the 
Chicago area with the objectives of finding ways to reduce congestion on urban 
expressways and of finding a means of fast communication that wi l l help stranded 
or injured motorists. 

Two advisory councils assist in the research and development program. The 
Illinois Highway Research Council is a 13-member group serving in an advisory 
capacity to the chief highway engineer in matters of research. Council members 
represent the Illinois Division of Highways, the U.S. Bureau of Public Roads, 
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the county superintendents of highways, the city engineers, and engineering 
educational Institutions of Illinois. It reviews work on active research projects, 
reviews reports of work completed, makes recommendations concerning proj
ects suggested for addition to the research program, and suggests practical 
applications for the results of research. Two regularly scheduled meetings 
are held each year, with special sessions as necessary. At one meeting, re
search activities of the Bureau of Research and Development are reviewed and 
new proposals are considered. The other meeting is devoted mainly to the co
operative research program. At both meetings, researchers report on their 
progress and on the research program for the next fiscal year. Between five 
and ten research proposals are reviewed by the Research Council each year. 
The research coordination unit acts as a secretariat to the Research council. 

The Illinois Highway Development Council is an eight-member group com
posed of principal members of the Division of Highways serving in an advisory 
capacity to the chief highway engineer in developmental matters. This group 
reviews and makes recommendations relative to practical applications in the 
highway field of new products, new materials, and new processes. During 
fiscal year 1966, seventy-two proposals for new products, materials, and pro
cesses were received by the Bureau of Research and Development. Thirty 
were found to be of sufficient importance to warrant review by the Development 
Council, eight of which were recommended for adoption and four for use in 
tr ial installations. The product evaluation unit serves as a secretariat to the 
Development Council. 

A project advisory committee is assigned to each research project of the 
Division of Highways. Committee membership is based on interest and spe
cialized knowledge. Two members of each advisory committee are from the 
division (one from the bureau most directly affected by the project and one 
from a district); two are from the organization performing the research, if i t 
is a cooperative project; and one is from the Bureau of Public Roads, i f i t is 
a Federal participating project. The engineer of research and development is 
also a member. The project supervisor acts as the chairman and the project 
investigator as the secretary, with neither having a vote. The committees 
meet at least once a year to advise the research staff and to evaluate progress. 
Committee members are expected to play a major role in getting research 
findings adopted into practice. Research reports from the cooperative pro
gram usually are published by the agencies doing the research work. 

The Bureau of Research and Development has a staff of approximately 80, 
and an annual budget of about $1, 500,000. There are 58 full-time and 22 part-
time employees. The cooperative research program at the University of I l l i 
nois currently has a budget of approximately $350 thousand a year. The 
sponsorship of highway research by the Division of Highways at the University 
began in 1936 but was not placed on a continuing basis until 1951, at which time 
a basic contract for a continuing program of research was initiated. There are 
25 projects on the cooperative program at the present time. About five new 
projects are proposed each year. New projects are initiated by the addition of 
individual supplemental agreements to the basic contract. 

Even prior to the 1962 Federal Aid Act requiring urban transportation plan
ning, the problems of transportation in the Chicago area had developed to the 
extent that a cooperative arrangement was created between Chicago, Cook 
County, and the state, to study the problems of urban transportation and to 
develop a master road and street plan for the Chicago metropolitan area. A 
policy committee representing Chicago, Cook and DuPage Counties, the Bureau 
of Public Roads, and the state of Illinois, was created to supervise and review 
the conduct of the study. The Chicago Area Transportation Study has the re-
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sponsibility for servicing the needs of supporting agencies, conducting trans
portation research, and maintaining and updating factual inventories. The 
UUnois Division of Highways provides the personnel for the CATS staff. The 
majority of the program is financed from HPR Federal matching funds. The 
city of Chicago and the counties provide 12 percent of the total cost. The study 
is directed by the policy committee, which meets every three months and re
views the activity of the study staff. For the current fiscal year almost $750 
thousand in state and Federal-aid funds is allocated to this study. Although 
much of the activity of the transportation study is of a recurring, nonresearch 
nature, the organization does conduct a significant amount of research. 

When planning research activities are considered together with other re
search activities, the total annual research program of the Illinois Division of 
Highways is over $2 million. 
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INDIANA 
Indiana pioneered in highway research. As early as 1920, research for the 

Highway Department was being done at the Purdue School of Engineering. The 
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legislature enacted a one-line law in 1936 allowing the Highway Commission 
to allocate funds to Purdue for research, road schools, and extension work. 
With the enactment of this law the Joint Highway Research Project between 
Purdue and the Indiana Highway Department was created. Currently, approxi
mately $500 thousand dollars is budgeted annually for the Joint Highway Re
search Program. Of this, $320 thousand is financed under the Federal-aid 
HPR program. These funds are allocated for specific projects for which work
ing plans have been prepared and approved by the Indiana State Highway Com
mission and the Bureau of Public Roads. An additional $200 thousand of state 
funds I S directly apportioned to the joint project by the Highway Department m 
the form of a grant. These funds are used by Purdue for highway research, 
road schools, or extension, at its discretion with approval of the Joint High
way Research Project Advisory Board. While the Federal-aid funded research 
program is tied directly to projects, the $200 thousand of state funds is not 
directly tied to specific projects and is used to guarantee a continuing research 
program. 

Unlike highway research at many other universities, only a small portion 
of the funds apportioned for the Joint Highway Research Project is used in sup
port of faculty research. Almost all of the funds are used to support graduate 
student research. About 50 graduate students are receiving stipends through 
the Joint Highway Research Project. About half are working toward masters 
degrees and half toward doctoral degrees. Fifteen are graduate students m 
transportation materials. The remainder are enrolled under transportation 
and urban engineering. 

Under the assistantship program, graduate students receive payment plus 
tuition and fees for 20 hours of work a week on a research project that pro
vides them with material for their theses and that is financed through the Joint 
Highway Research Project. The students are allowed to carry a 12-hour course 
load and work half-time on their theses. There are also a few full-time stu
dent employees who work one-half time on their theses research and one-half 
time on other research or teaching responsibilities. However, these students 
may take only six hours of course work per semester. 

The graduate students are allowed to select their own theses projects. 
Therefore, the research of the Joint Highway Research Project is dependent 
on the interest of the students enrolled in the program. However, most of the 
graduate students do not have fixed ideas about a thesis topic, and the faculty 
guides them to projects that are of interest to the Indiana Hi^way Department 
and the Department of Civil Engineering. Research topics are suggested by 
the Highway Department and by the faculty. 

There is no formal contract between the Highway Department and the uni
versity as there is in other states. The Joint Highway Research Project is 
handled by unwritten mutual agreement between the two parties based on the 
enabling statutes. Suggested research topics are commimicated by memoran
dum or personal contact between Highway Department officials and the univer
sity faculty. 

Since the university uses the Joint Highway Research Project primarily for 
support of its graduate training program, the theses projects conducted under 
the program are directed at basic as well as applied research. It is the uni
versity's philosophy that research should be oriented to the educational pro
gram rather than stand as a separate entity. 

However, there are a number of proposed projects by the Highway Depart
ment that are not of thesis research quality. These are assigned as studies 
to students who are not in the process of writing their theses, or who have not 
yet decided upon a research topic. Generally such projects are of limited 
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scope and for a limited time. Since some Highway Department requests for 
research must wait for interest of a graduate student, i t may take a number 
of years to accomplish a desired project. This was one of the reasons for the 
creation of the Highway Department's new Research and Training Center, 
which is staffed with highway personnel who can give immediate attention to 
solving emergency problems. 

The half-million dollar budget for the Joint Highway Research Project does 
not include any overhead charges by the university. Whereas the university 
charges an overhead rate of over 50 percent of salaries on other research con
tracts, overhead charges under the joint project are absorbed by the univer
sity. Faculty members supervise graduate students performing research under 
the project as part of their normal academic duties. Research responsibilities 
under the project are offset for faculty members by a reduction in teaching and 
other assignments. It is the policy of the university not to have its faculty de
vote ful l time to research. Because some industrial and governmental con
tracts, such as those of the NCHRP, require full-time efforts of one or sev
eral researchers and provide a Umited period for the production of a report, 
the university is not interested in this type of research. It also believes that 
it would be inappropriate for its faculty or students to perform research related 
to the evaluation of the Indiana Highway Department operations. 

Because research is tailored to thesis requirements of graduate students, 
the size of projects is often limited. The length of individual phases of a 
project is governed by the length of stay of the graduate student involved m 
the research. However, there is an attempt to develop large projects that use 
a number of graduate students working on different phases. 

The Highway Department has a bureau of materials and tests, located in 
Indianapolis. It is staffed with Highway Department employees and is con
cerned with materials testing and some applied research. However, the Inter
state program has required the expansion of testing activities and research 
activities have been diminished. Over the years i t has become evident that 
the use of operating agencies to perform applied research has not provided an 
adequate solution. Since the Joint Highway Research Project is primarily 
oriented to basic research there is a need within the department for a faculty 
that can do additional applied research. There is a need to translate the the
oretical research developed under the Joint Highway Research Project into 
specifications and procedures that can be used by the Highway Department. 
There is also a need for a centralized training center for the development of 
subprofessional and professional highway employees. Through the efforts of 
the Joint Project faculty and Highway Department personnel, a new Research 
and Training Center located at the Purdue Industrial Park has been created to 
accomplish these objectives. The new center has a number of training pro
grams primarily for subprofessional highway employees. 

The research center is intended to centralize all research activities of the 
Department in one place. However, several of the researchers within the 
Highway Department operating divisions have not been willing to make the 
change to the new location, so research (at least for the time being) wil l be 
done both by the research center and the operating units. One of the problems 
of obtaining research personnel is that salary levels are controlled by the state 
personnel classification system rather than by the academic and engineering 
research marketplace, which is the primary source of researchers. One of 
the inducements being used to attract researchers to the center is the oppor
tunity to obtain advanced degrees at Purdue while working for the research 
center. Students interested in this arrangement are often older students with 
families that could not subsist on the income provided by an assistantship 
program. 
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The primary responsibility for research administration lies with the Office 
of Technical Services m the Highway Department. It also acts as liaison be
tween the faculty of the Joint Highway Research Project, the Highway Depart
ment, and the Bureau of Public Roads. Two committees are responsible for 
monitoring and reviewing research. A Joint Highway Research Project ad
visory board monitors the research program at Purdue. This committee is 
composed of the six members from the Highway Department and six members 
from Purdue University. It meets eight times a year to review research prog
ress and proposals. Graduate students report on their research before the 
committee. The board also reviews and recommends the following year's re
search program budget. 

A research committee was established by the Highway Department in 1964 
to review the overall research activities of the department and to make rec
ommendations to the executive director regarding research and the allocation 
of funds and manpower for projects. The committee meets quarterly to re
view research in progress in the operating agencies, at the new research 
center, and at Purdue. It also reviews contract research let to agencies and 
universities other than Purdue. 

As in other states, the responsibility for physical research is located sep
arately from planning research. Physical research is the responsibility of 
the Office of Technical Services, while planning research is under the Office 
of Highway Development. There is no formal planning research organization, 
and research is done by individual staff members. 

Keeping highway administrators and engineers informed of current re
search findings is a universal problem in highway research. One way that 
Purdue attempts to bridge this gap is by devoting a session at their annual 
road school to recent research findings. (The road school is financed from 
the state funds allocated under the Joint Highway Research Project.) 
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I O W A 
The Iowa Highway Department is a strongly centralized organization with 

an active highway commission. There are five highway commissioners and 
an administrative secretary, who is also chief administrator of the department. 

The research activities in the state are located under the Division of Plan
ning. The Research department is an administrative organization responsible 
for the supervision of research conducted within the department and under con
tract. There is no separate research organization or facility within the de
partment itself. In-house research is conducted by the operating departments 
or by the Materials department, which has a separate special problems sec
tion, with a staff of seven to perform the in-house research. Although the sec
tion is part of the Materials department, i f a research project is done under 
the auspices of the Iowa Highway Research Board, the administration of funds 
and publication of reports is the responsibility of the Research department. 

The Research department was created in 1949 by order of the chief highway 
engineer. It is supported with Federal-aid HPR funds, state primary road 
funds, and i y 2 percent of Federal and state funds allocated for farm-to-market 
roads. A highway research board was created to prepare and supervise the 
research program. There are 13 members of the board who are appointed by 
the state highway commissioner and serve staggered three-year terms. At 
present, there are six county engineers, two city engineers, three representa
tives from the Highway Department and two members from the state univer
sities. The research engineer serves as secretary to the board. The number 
of county engineers is due to the allocation of secondary road funds for re
search and, because of this representation, counties show considerable inter
est in the research program. The Highway Commission receives recommen
dations for appointments to the Iowa Board from agencies such as the County 
Engineers' Association, the League of Iowa Mumcipalities, and from the 
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universities. The board meets monthly to review research proposals and 
progress reports, and to approve completed projects. 

Most suggestions for projects originate from the Materials department and 
from county engineers. The universities prepare their own proposals and sub
mit them through the Research department to the board. Suggested research 
subjects are sent to the department for review and approval by the Iowa High
way Research Board. The general procedure is for the topic to be proposed 
along with an estimated cost. The research board examines each individual 
research proposal. If the board recommends the proposal, then a very brief 
statement of the proposed research is given to the commission with a request 
to obligate the required funds. Recommendations are not forwarded from the 
board to the commission unless funds are available m the current budget. When 
a project has been approved for research, its priority depends upon the avail
ability of staff or contractor. 

The functions of the Research department are to obtain funds for projects, 
develop detailed working plans for in-house projects, admimster funds for re
search projects, and act as secretary to the board. 

The research program expenditures for fiscal 1967 are estimated to be $206 
thousand. Approximately 50 percent of the total research expenditure is for 
contracts with Iowa State University and the University of Iowa. Research 
done within the state highway department amounts to $100 thousand. 

The average project requires about three years to complete, with an aver
age cost of $10 thousand to $15 thousand a year. Of the 21, only one is f i 
nanced with Federal-aid 1^2 percent funds. If a contract research project re
quires more than one year to complete, a yearly progress report is made. 
There are no formal methods for reporting on the status of projects at the 
monthly meeting of the Iowa board. 

In addition to the research administered by the Research department, plan
ning research is also conducted by other sections of the Division of Planning. 
In the past, almost all of the department's program has been in physical re
search. However, Planning is presently being asked to conduct research on 
such topics as economic impact of highways. Consultants are sometimes em
ployed for specific studies not appropriate for university research and beyond 
the scope of the Highway Department. A uniform cost accounting system and 
a programmed teaching system were recently completed by such consultants. 

Research staffing is a problem in Iowa. Although the salary structure is 
good by highway department standards, i t is not comparable to academic stan
dards. Recruiting people from operating divisions has not proved successful, 
because research does not seem to provide the same sense of accomplishment 
as construction or other highway operations. Because of the general feeling 
within the highway department that research may be a dead-end with little 
opportunity for advancement, the department tends to rely increasingly on 
contract research for its needs. 

Contracts with Iowa State University's Department of Civil Engineering are 
on an individual basis and are often used as a source of funds for graduate as-
sistantships. In previous years each university department made its own con
tracts with the highway department. Currently, all research funds have been 
centrally controlled and administered by the university's Research Institute. 
There has been a shifting of interest in students at the universities away from 
materials research and toward traffic research. Therefore, it has become 
increasingly difficult to obtain laboratory assistance. Most of the graduate 
students recruited under the assistance program are citizens of other countries 
studjring at the university. 
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There is no extensive pressure for payoff of projects at the present time. 
As with other states, one of the problems has been that there is no formal 
way of translating research done at the umversities into actual practice. 
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KENTUCKY 
Kentucky allocates more than $400,000 per year for highway research. In 

1941 the Highway Department set up a separate highway research laboratory 
on the campus of the University of Kentucky, staffed with Highway Department 
employees. Until 1949, research was a branch of the Division of Design. 
Since then, research has been established as a separate research division. 
The Division of Research is headed by a director and an assistant director. 
The physical research laboratory is divided into sections, among them con
crete pavement and structure, bituminous paving materials, soils and founda
tions, surveys and exploration, engineering mechanics, and pavement surface 
characteristics sections. In addition to these sections, which are located at 
the laboratory, the Division of Research is responsible for traffic and safety 
research, economics, right of way, and other nonphysical research. 

The Research division has directed its primary efforts toward solving spe
cific problems of the Highway Department. The primary emphasis of re-
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search has been physical research, although research contracts have been let 
for economic, financial, and admimstrative studies. The research program 
has had a high rate of acceptance by highway engineers and administrators be
cause of its orientation to solving highway problems. 

Although the research laboratory is located at the University of Kentucky 
and the Department of Civil Engineering and the Research Division maintain 
cordial relations, there has not been the extensive use of faculty for highway 
research as there has been in other states, such as Indiana. The Research 
division endorses the concepts of staff teaching assignments, the development 
of short courses, and informal student assistantships as a legitimate part of 
the highway research program as long as i t does not interfere with the primary 
research function of the division. The chief research engineers and research 
administrators teach one course per year at the umversity. The division feels 
that a greater teaching load would detract from its research efforts. 

While the research laboratory does not have a formal graduate assistantship 
program, i t hires part-time undergraduate and graduate students and, wherever 
possible, tries to have the graduate student work on a research project that 
also can be used for a thesis topic in the School of Engineering. 

Projects are suggested by highway engineers, administrators and research
ers. The majority of the projects, however, are suggested by Highway De
partment engineers as a result of problems they encounter. Project proposals 
are reviewed and endorsed by the principal research administrator. The de
partment has established a research committee to review the research program 
and to serve as a means of putting research findings into practice. This com
mittee suggests priorities for research projects and, because of its composi
tion, is an excellent source for getting highway management to endorse and 
utilize research findings. Another means for translating research findings 
into practice is through follow-up reports. 

Al l research within the Highway Department, other than research involved 
in the planning functions, is coordinated through the state highway engineer. 
Under the current program there are few projects that are not being done by 
the Research division laboratory. 

Financing the research program has not been a problem in Kentucky. Until 
1962, the Highway Department financed it with 100 percent state funds. Be
cause of the dedication of HPR funds for planmng and research purposes under 
the Federal Highway Act of 1962, the research program is now being financed 
with Federal-aid matching funds. The current budgetary controls comply with 
those required by the Bureau of Public Roads. However, there is no pressure 
for tight program cost controls. Most projects are of a continuing nature and 
may last three or four years. Annual progress reports are reviewed with 
Bureau of Public Roads officials. The funding of the Research division, while 
on a project-by-project basis to satisfy HPR requirements, is sufficient to 
guarantee a continuing research program, and should there be any problems 
with Federal-aid funding the Highway Department would supply necessary 100 
percent state funds to continue the research program at the desired level. 

As part of its function the Research division does a limited amount of new 
product evaluation for the Highway Department. There is no new product eval
uation committee; product evaluation is limited to problem areas where spe
cific needs exist. 

A continuing problem in the Kentucky research program is obtaining the 
staff to perform all the desired projects. Like other research units closely 
affiliated with universities, the primary source of permanent staff has been 
through graduates from the university who have either worked for the research 
laboratory or for the Highway Department before graduation. Al l of the present 
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research staff came to the department through the university. There are 20 
full-time researchers and 25 students, both graduates and undergraduates, 
working at the research laboratory. A number of the research staff are work
ing on advanced degrees at the university and at the same time working fu l l -
time for the Highway Department. Most of the part-time engineering student 
helpers are in the field of materials. 

In addition to the research facilities providing part-time work for students 
at the University of Kentucky, the Highway Department established a scholar
ship program with the university in 1948. Scholarships are currently available 
for 30 freshmen, 20 sophomores, 15 juniors, and 10 seniors. Any resident of 
Kentucky who has graduated from a Kentucky high school and who is enrolled 
in the School of Engineering at the university is eligible. Under this scholar
ship program the student works during the summer as an engineer's helper for 
the Highway Department and during the year receives a fixed stipend depending 
on academic status. The student is required to pay all tuition and fees to the 
university. In return for the scholarship, the student is obligated to remain 
in the employment of the Highway Department one year for every year he was 
enrolled in the program. The scholarship program is directed through the 
university and is not part of the research program. 

Research findings are printed in formal reports to the department; those 
having general interest and application may be offered for publication. 
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LOUISIANA 
In 1965, highway research in Louisiana underwent a major reorganization. 

Until that time research activities were combmed with the testing functions. 
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I n Ju ly 1965, r e s e a r c h was set up as a separate sec t ion . The r e s e a r c h l abo
r a t o r y i s located on the campus of Lou i s i ana State U n i v e r s i t y . The s t a f f n u m 
ber s 79 people, of whom 14 a re engineers , 6 a re geologis ts , 39 are t e c h n i 
c ians , 8 a re c l e r i c a l s t a f f , and 14 a re p a r t - t i m e students. 

The Highway Depar tmen t ' s r e s e a r c h p r o g r a m i s f m a n c e d f r o m 50 percen t 
of the F e d e r a l - a i d 1/4 percent HPR funds . Over $ 1 m i l l i o n i s p r o g r a m m e d 
f o r highway r e sea rch , of which $600 thousand i s u t i l i z e d f o r in-house r e sea rch 
and over $450 thousand i s a l loca ted f o r con t rac t r e s e a r c h . A Research A d 
v i s o r y Counc i l , composed of cons t ruc t ion , maintenance, m a t e r i a l , p lanning, 
and other engineer ing in t e r e s t s of the Highway Depar tment ; represen ta t ives of 
the Bureau of Pub l ic Roads; and represen ta t ives f r o m the state u n i v e r s i t i e s , 
meets about twice a year to r e v i e w the p r o g r a m . 

I n add i t ion to the Research A d v i s o r y Counc i l , p r o j e c t a d v i s o r y commi t t ee s 
have been es tabl ished to ass i s t i n the deta i led planning and r e v i e w of r e s e a r c h 
p roposa l s . The re a re f o u r m e m b e r s on each one of the p r o j e c t adv i so ry c o m 
mi t t ee s , th ree f r o m w i t h i n the Highway Depar tment , and one f r o m the Bureau 
of Publ ic Roads. The func t ion of these commi t t ees i s to ass i s t m the develop
ment of the p r o j e c t and the d i s semina t ion of r e s e a r c h f i n d i n g s . F o r p r o j e c t s 
assigned to outside agencies, a t e chmca l coo rd ina to r , who i s a depar tment 
engineer , i s appointed to act as l i a i s o n between the p r i n c i p a l inves t iga tor and 
the Highway Depar tment on m a t t e r s r e l a t i n g to the study. The technica l c o 
o rd ina to r I S f r e q u e n t l y assigned f r o m the s t a f f of the Research s ta t ion . 

When the Research and Development sec t ion was separated f r o m the t e s t ing 
func t ions , i t was made d i r e c t l y responsib le to the ass is tant ch ie f engineer . 
The p r o g r a m has been m o s t l y appl ied phys i ca l r e sea rch both i n the Research 
sect ion and r e s e a r c h con t r ac t s . 

Proposa ls by the u n i v e r s i t i e s f o r r e sea rch a re developed f r o m three sources: 
f r o m the r e s e a r c h s t a f f , f r o m a l i s t of r e s e a r c h needs p repa red by the Highway 
Depar tment , and f r o m proposa ls f r o m the u m v e r s i t i e s . About 40 percent of 
the proposals submi t t ed by the u n i v e r s i t i e s a re accepted. The l i s t of needed 
r e s e a r c h i s p repa red by a spec ia l p r o j e c t s commi t t ee eve ry two yea r s . 

The s t a f f of the Research sect ion makes recommendat ions r e g a r d i n g r e 
search proposa ls to be submi t ted to the A d v i s o r y Research C o u n c i l . I n about 
80 percent of the cases the c o u n c i l accepts the recommendat ions of the s t a f f . 
About ha l f of the proposa ls f o r con t rac t r e sea rch o r ig ina te at the u n i v e r s i t y , 
and ha l f are the r e s u l t of suggestions made by the Research sect ion r e g a r d i n g 
needed r e s e a r c h . I n 1961, a canvass of the Highway Depar tment was made f o r 
poss ible r e sea rch p r o j e c t s . There was a genera l ly poor response and the Re
sea rch sec t ion has found tha t pe r sona l contacts w i t h depar tment engineers a r e 
much m o r e produc t ive i n s t i m u l a t i n g r e s e a r c h top i c s . 

The Research sec t ion has gained good acceptance by top management d u r i n g 
the past two years because i t has d i r ec t ed i t s e f f o r t s at r e s o l v i n g Highway D e 
pa r tmen t p r o b l e m s . The m a i n emphasis has been on p r o j e c t s that w i l l have a 
h igh payof f and r e s u l t i n i m m e d i a t e i m p l e m e n t a t i o n . About 75 percen t of the 
r e s e a r c h p r o g r a m i s f inanced w i t h F e d e r a l - a i d funds . O n e - f o u r t h of the r e 
sea rch e f f o r t I S f o r nonresearch p r o b l e m - s o l v i n g p r o j e c t s and f o r the eva lua
t i o n of new produc ts o f f e r e d to the Highway Depar tmen t . 

I n addi t ion to i t s r e s e a r c h and development a c t i v i t i e s the sec t ion has been 
a s s i s t i ng i n the development of a maintenance eva lua t ion and t r a i n i n g p r o g r a m 
s i m i l a r to that done i n V i r g i n i a , C u r r e n t l y f o u r of the s t a f f w o r k i n g on the 
mamtenance t r a i n i n g p r o g r a m are being f inanced f r o m the r e sea rch budget. 

Cont rac t r e s e a r c h w i t h the state u n i v e r s i t i e s i s funded on a p r o j e c t - b y -
p r o j e c t bas i s . The Highway Depar tment has developed a procedures manual 
f o r h i ^ w a y r e s e a r c h p r o j e c t s tha t sets f o r t h s p e c i f i c r equ i r emen t s f o r p r o 
posals to be under taken f o r the Lou i s i ana Highway Depar tment i n coopera t ion 
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w i t h the Bureau of Publ ic Roads. I n addi t ion the depar tment has a s tandard 
r e s e a r c h con t rac t that i s executed f o r each p r o j e c t to be done under con t rac t . 
The depar tment a t tempts to obtain a w o r k p lan at the same t i m e as a p roposa l . 
Each un i t head that i s assigned the con t rac t r e s e a r c h p r o j e c t s i n h i s a rea meets 
w i t h the r e sea rcher and the Bureau of Pub l ic Roads eve ry 60 days to r e v i e w 
the p r o j e c t . F i n a l d r a f t s of r e s e a r c h r e p o r t s p repa red under con t rac t a re r e 
v i ewed by a commi t t ee of the Research sect ion to de t e rmine whether the r e 
qu i rements of the con t rac t s have been f u l f i l l e d . A f t e r the d r a f t of the f i n a l 
r e p o r t has been rev iewed , i t i s r e tu rned to the con t r ac to r , who then has 60 
days to f i l e a f i n a l r e p o r t w i t h the depar tment . 

The u n i v e r s i t i e s have d i f f e r e n t po l i c i e s t oward the r e m u n e r a t i o n of f acu l ty 
f o r con t rac t r e s e a r c h w o r k . A t Lou i s i ana State U n i v e r s i t y the f acu l t y teaching 
load i s reduced i n p r o p o r t i o n to the r e s e a r c h load . A t Lou i s i ana Polytechnic 
Ins t i tu te the f a c u l t y member c a r r i e s r e s e a r c h as an over load and i s pa id on an 
o v e r t i m e h o u r l y bas i s . 

A l l r e s e a r c h that i s funded w i t h HPR funds i s admin i s t e r ed by the Research 
sec t ion . W i t h the r eo rgan i za t i on of the Research sec t ion i n 1965 the re was a 
subs tant ia l expansion both i n the in-house and cont rac t r e s e a r c h p r o g r a m s . 
Because there have been s u f f i c i e n t funds to f inance a l l des i r ed r e s e a r c h p ro ] -
ects there i s c u r r e n t l y no f o r m a l p rocedure f o r se t t ing up p r o j e c t p r i o r i t i e s . 
P r o j e c t s have been selected p r i m a r i l y on the basis of Highway Depar tment 
i n t e r e s t and a p p l i c a b i l i t y of po ten t ia l r e s e a r c h f i n d i n g s . The budget f o r r e 
search I S based on the p rev ious yea r ' s ra te of expendi tures . The state h i g h 
way budget I S set up accord ing to objects of expendi ture , w i t h the con t rac tua l 
budget inc luded as a separate i t e m . Lou i s i ana uses genera l funds as w e l l as 
h ighway-user funds to fmance the t o t a l highway p r o g r a m . Between $50 and 
$100 m i U i o n per year of genera l fund moneys, i n add i t ion to dedicated funds , 
a re a l loca ted f o r h ighways . 

W i t h the o rgan iza t ion of the Research sec t ion new re sea rch s t a f f was needed. 
Many sources a re be ing tapped f o r r e s e a r c h personnel , among them u n i v e r 
s i t i e s , d i s t r i c t l a b o r a t o r i e s , and engineer ing s ta f f , and students in t e res t ed i n 
w o r k i n g wh i l e s tudying f o r an advanced degree . 

The Lou i s i ana State Highway Depar tment i s covered by a c i v i l s e rv i ce sys 
t e m and a l l pos i t ions up to that of ch ief engineer a re inc luded under the sys 
t e m . However , the r e c r u i t m e n t and p r o m o t i o n of personnel i s f l e x i b l e enough 
so that noncompet i t ive pos i t ions can be au thor ized i n o r d e r to p e r m i t the p r o 
g ress ion of s t a f f w i t h i n a u n i t . The p r i m a r y c r i t e r i o n f o r p r o m o t i o n i s longev
i t y of s e rv i ce where there i s equal capab i l i ty of i n d i v i d u a l s . 

I n o rde r to get an adequate pay s t r u c t u r e f o r the p r i n c i p a l r e sea rche r s , the 
pos i t ions have been c l a s s i f i e d at ass is tant sect ion head l e v e l s . The c i v i l s e r 
v ice c l a s s i f i c a t i o n sys tem i s not yet w i l l i n g to recogmze t echn ica l knowledge 
o r r e s e a r c h a b i l i t y as a c r i t e r i o n f o r s a l a r y s t r u c t u r e , and, t h e r e f o r e , i t i s 
necessary that senior r e sea rch s t a f f be assigned a d m i n i s t r a t i v e r e s p o n s i b i l i t y 
f o r separate r e s e a r c h sect ions . 

The Research sect ion does not have any f o r m a l graduate ass is tantship or 
f e l l o w s h i p p r o g r a m . There a re two graduate students w o r k i n g f o r the sect ion 
who a re u s m g the i r r e s e a r c h f o r t h e i r theses r e q u i r e m e n t s . Recent ly the 
sect ion was able to h i r e two of the f i v e sen iors who were employed as p a r t -
t i m e student help d u r i n g t h e i r undergraduate s tudies . 

The Research sect ion f i nds i t advantageous to be located on the Lou i s i ana 
State campus. The engineer ing f acu l ty i s thus avai lable f o r consul ta t ion and 
f o r a s s i s t i ng on r e sea rch p r o j e c t s . The u n i v e r s i t y loca t ion a lso p rov ides a 
source of inexpensive p a r t - t i m e student help . The Highway Depar tment and 
the u n i v e r s i t y a re p lanning a new highway r e sea rch f a c i l i t y that TVIU be located 
on u n i v e r s i t y grounds . 
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Recent ly one of the s t a f f member s was assigned the task of i m p l e m e n t i n g 
r e s e a r c h f ind ings f r o m both na t iona l and s t a t e - in i t i a t ed r e s e a r c h p r o j e c t s . 
H i s duties cons is t of r e v i e w i n g r e s e a r c h r e p o r t s and then contact ing the i n 
t e r e s t ed engineer ing or a d m i n i s t r a t i v e sect ion to de t e rmine whether o r not 
the f ind ings have appl ica t ion to Lou i s i ana condi t ions . I f i t i s found that there 
i s app l ica t ion , then means of imp lemen ta t i on a re discussed and i n s t i t u t e d . 

MICHIGAN 
The state, the u n i v e r s i t i e s , and the automot ive i n d u s t r y i n Mich igan a re 

a l l g r ea t l y invo lved i n highway r e s e a r c h . A t the U n i v e r s i t y of Mich igan , there 
I S the H i ^ w a y Safety Research Center , the T r a nspo r t a t i on Research Ins t i tu t e , 
and the A m e r i c a n Academy of T r a n s p o r t a t i o n . A t Mich igan State U n i v e r s i t y 
there i s a T r a f f i c Safety Center . The m a j o r automobi le manufac tu re r s operate 
expansive r e s e a r c h and p r o v i n g grounds m M i c h i g a n . I t i s not s u r p r i s i n g that 
the state has had a highway r e sea rch p r o g r a m f o r 38 y e a r s . 

Since 1965, Mich igan ' s f o u r - m a n highway c o m m i s s i o n has been appointed 
by the governor r a the r than e lec ted . The c o m m i s s i o n has one d i r e c t o r and a 
deputy d i r e c t o r w i t h three bureau chiefs—one i n charge of engineer ing , another 
m charge of p lanning, and the t h i r d respons ib le f o r i n t e r n a l s e r v i c e s . The 
p r i m a r y r e s e a r c h f a c i l i t y w i t h i n the depar tment i s located under the Bureau of 
Eng inee r ing i n the Tes t i ng and Research d i v i s i o n . F i e l d s tudies , i nc lud ing 
m a t e r i a l s t e s t ing , so i l s ana lys i s , and r e sea rch a c t i v i t i e s a re combined under 
the T e s t i n g and Research d i v i s i o n . Research f a c i l i t i e s a re housed i n a sepa
ra te b u i l d i n g i n Lans ing ; the m a t e r i a l s t e s t ing l a b o r a t o r y i s located i n f a c i l 
i t i e s p rov ided by the U n i v e r s i t y of M i c h i g a n . 

HPR r e sea rch p r o j e c t s a r e de t e rmined by the Highway P lanning and Re 
search p o l i c y c o m m i t t e e , w h i c h i s composed of the deputy highway d i r e c t o r , 
c h a i r m a n ; d i r e c t o r of engineer ing , v i c e - c h a i r m a n ; ch ie f p lanning engineer; 
t e s t i ng and r e s e a r c h engineer; d i r e c t o r of f inance; and highway p lanning and 
r e s e a r c h manager , s e c r e t a r y . The p o l i c y commi t t ee de te rmines the m a g m -
tude of the HPR p r o g r a m and the a l loca t ion of funds . I t sends a l e t t e r to a l l 
opera t ing d iv i s ions ask ing f o r HPR and NCHRP r e s e a r c h top ics . The c o m 
m i t t e e meets mon th ly to r e v i e w planning a c t i v i t i e s and q u a r t e r l y to r e v i e w 
HPR r e s e a r c h p r o g r e s s . 

The Research l a b o r a t o r y conducts depar tmenta l r e s e a r c h studies at the 
reques t of other agencies, such as Design, Cons t ruc t ion , and Maintenance 
d i v i s i o n s . P lann ing and T r a f f i c d iv i s i ons p e r f o r m in-house r e s e a r c h to a 
l i m i t e d extent to meet t h e i r own needs. I n p rev ious years the R i g h t - o f - W a y 
d i v i s i o n main ta ined a subs tant ia l r i g h t - o f - w a y severance damage study p r o 
g r a m . The depar tment l e t s con t rac t s to the u n i v e r s i t i e s f o r r e s e a r c h i t i s 
unable to accompl i sh i t s e l f . The r e s e a r c h p r o g r a m i s m a i n l y d i r e c t e d to ap
p l i e d r e s e a r c h . 

A commi t t ee f o r inves t iga t ion of new m a t e r i a l s r ev i ews m a t e r i a l s o r equip
ment submi t ted to the depar tment to de t e rmine i f t e s t ing by the Highway D e 
p a r t m e n t i s j u s t i f i e d . The Research l a b o r a t o r y does a subs tant ia l amount of 
t e s t i ng of new m a t e r i a l s r e f e r r e d to i t by th i s c o m m i t t e e . 
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The Research l a b o r a t o r y of t e s t ing and r e s e a r c h has a s t a f f of a p p r o x i 
ma te ly 70 f u l l - and p a r t - t i m e employees . The l a b o r a t o r y was i n i t i a l l y es tab
l i s h e d i n 1939 on the campus of M i c h i g a n State U n i v e r s i t y by w r i t t e n ag ree 
ment between the u n i v e r s i t y and the State Highway C o m m i s s i o n . I n 1962, i n 
o rde r to get s u f f i c i e n t qua r t e r s f o r i t s expanding p r o g r a m , the r e sea rch labo
r a t o r y was moved to separate f a c i l i t i e s i n L a n s i n g . 

The Research l a b o r a t o r y has f i v e sect ions: m a t e r i a l s r e sea rch , spec t ros 
copy and pho tomet ry , phys i ca l r e sea rch , so i l s and aggregates, and a d m i m s -
t r a t i v e . Since i t s c r e a t i o n i n 1959, the new m a t e r i a l s commi t t ee has r e f e r r e d 
180 products or processes to the l a b o r a t o r y f o r evaluat ion; app rox ima te ly 60 a re 
p r e sen t l y be ing evaluated. M a t e r i a l s t e s t i ng has inc reased 300 percen t w i t h i n 
the las t s eve ra l years and the l a b o r a t o r y p r o g r a m i s m o v i n g i n the d i r e c t i o n 
of increased nonrepe t i t ive type t e s t i ng . I n addi t ion to the tes ts conducted m 
the r e s e a r c h l a b o r a t o r y a number of tes ts have been done i n coopera t ion w i t h 
the A u t o m o b i l e M a n u f a c t u r e r s A s s o c i a t i o n u s i n g the m a n u f a c t u r e r s t e s t s i t e s . 

Since the r e s e a r c h l a b o r a t o r y has been p h y s i c a l l y separated f r o m the Mich igan 
State campus, there has been less contact w i t h the u n i v e r s i t y . However , there 
a re c u r r e n t l y 12 student ass is tants employed . These students genera l ly a re 
s tudying ma themat i c s and sc ience. They a r e used as technic ians , and the re i s 
l i t t l e oppor tuni ty f o r them to use t h e i r r e s e a r c h a c t i v i t i e s as a thesis p r o j e c t . 

P r i n t e d r e p o r t s p repa red f o r na t ional agencies, such as H R B , A C I , and I T E , 
a r e d i s t r i b u t e d outside the depar tment , but r e p o r t s , wh ich genera l ly cover spe
c i f i c ass ignments and a r e not of genera l i n t e r e s t , a r e not . 

Research f ind ings are imp lemen ted th rough ac t ion by the commi t t ee to i n 
vest igate new m a t e r i a l s and by d i r e c t recommendat ions f o r new or m o d i f i e d 
spec i f i ca t ions m concurrence w i t h other d i v i s i o n s . 

The t r a f f i c and p lanning func t ions a r e separate i n the M i c h i g a n Highway D e 
pa r tmen t . P lanning i s under the Bureau of Eng inee r ing w h i l e t r a f f i c i s under 
the Bureau of Opera t ions . W i t h i n the T r a f f i c d i v i s i o n there i s a separate t r a f 
f i c r e s e a r c h sec t ion w i t h nine r e s e a r c h engineers . U n t i l i t was brought under 
the NCHRP p r o g r a m , the John Lodge F reeway T r a f f i c Surve i l lance Study was 
th i s sect ion 's r e s p o n s i b i l i t y . The present r e s e a r c h budget f o r the T r a f f i c 
d i v i s i o n I S over $400 thousand, wh ich i s p r i m a r i l y f o r a study of r u r a l f r e e 
way communica t ions sys tems f o r s t randed m o t o r i s t s and f o r t r a f f i c s u r v e i l 
lance s tudies on the f r e e w a y . 

Les s than $100 thousand of highway funds a re under con t rac t w i t h the state 's 
u n i v e r s i t i e s . The t o t a l HPR P a r t 11 r e s e a r c h funds amount to app rox ima te ly 
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$700 thousand. The Research l a b o r a t o r y i s i nvo lved i n m a t e r i a l s , design, and 
cons t ruc t ion studies and i n d i r e c t l y i n some t r a f f i c s tudies . The Research l a b 
o r a t o r y studies consis t of app rox ima te ly $150 thousand f o r HPR and $350 thou
sand f o r state a l loca ted to Research . 

The u n i v e r s i t i e s a re expanding t h e i r r e s e a r c h i n safety and other nonphys-
i c a l r e s e a r c h a reas . These are p r i m a r i l y f inanced by i n d u s t r i a l g ran t s . The 
new $10 m i l l i o n Highway Safety Research Ins t i tu te i s f inanced by the A u t o m o 
b i l e M a n u f a c t u r e r s A s s o c i a t i o n and i s located at the U n i v e r s i t y o f M i c h i g a n . 

M i c h i g a n fee l s that r e sea rch i s of enough impor tance to w a r r a n t r e v i e w and 
supe rv i s ion by the highway d i r e c t o r and other top a d m i n i s t r a t o r s . The de
pa r tmen t fee l s that the r e sea rch l a b o r a t o r y lends i t s e l f to phys i ca l r e sea rch 
and m a t e r i a l s t e s t ing a c t i v i t i e s , and that other d iv i s ions w i t h i n the depar tment 
should p e r f o r m r e s e a r c h i n the p lanning and a d m i n i s t r a t i v e a c t i v i t i e s . 

R e c r u i t i n g and s t a f f i n g f o r r e s e a r c h i s a p r o b l e m m Mich igan as i t i s i n 
other s tates. Recent ly the r e s e a r c h l a b o r a t o r y los t 12 s ta f f m e m b e r s i n l o w e r 
j ob c lasses because of low s a l a r y s t r u c t u r e and lack of oppor tuni ty f o r advance
ment . 

MISSOURI 
I n M i s s o u r i the Highway Depar tment consis ts of a c e n t r a l o f f i c e and ten 

d i s t r i c t o f f i c e s . The d i s t r i c t o f f i c e s p lay an i m p o r t a n t r o l e i n t h i s o rgan iza 
t i o n , and each d i s t r i c t has i t s own s t a f f f o r cons t ruc t ion , m a t e r i a l s , surveys 
and plans, maintenance and t r a f f i c , and r i g h t - o f - w a y . 

The r e s e a r c h p r o g r a m of the Highway Depar tment i s p r i m a r i l y m i s s i o n -
o r i en t ed . W i t h few exceptions, r e s e a r c h p r o j e c t s a re designed to y i e l d r e 
sul ts that can be i m m e d i a t e l y appl ied to the so lu t ion of the state 's p r o b l e m s . 
Whi l e the r e s u l t s of th i s r e s e a r c h a re f r e q u e n t l y appl icable i n other states, 
p r o j e c t s of nat ionwide i n t e r e s t and scope o r h igh ly t h e o r e t i c a l r e s e a r c h p r o b 
l e m s a re supported m a i n l y th rough sizable f i n a n c i a l con t r ibu t ions to the N a 
t i o n a l Cooperat ive Highway Research P r o g r a m of AASHO. 

Mos t depar tment r e s e a r c h p r o j e c t s a r e f inanced w i t h iVa percent HPR funds . 
P r o j e c t s f inanced i n t h i s manner a re c o l l e c t i v e l y r e f e r r e d to as the M i s s o u r i 
Cooperat ive Highway Research P r o g r a m . T h i s p r o g r a m i s developed on an 
annual basis and, to date, s u f f i c i e n t HPR funds have been avai lable to f inance 
a l l p r o j e c t s deemed w o r t h y o f i n c l u s i o n m th i s p r o g r a m . 

A l l r e s e a r c h c a r r i e d on w i t h i n the depar tment or con t rac ted by the depar t 
ment I S done w i t h the approva l of the Research A d v i s o r y C o m m i t t e e . Th i s 
commi t t ee i s composed of f i v e m e m b e r s and meets as of ten as necessary to 
r e v i e w c u r r e n t r e s e a r c h and pass on proposed p r o j e c t s . I t a lso passes on the 
cont inuat ion of c u r r e n t r e s e a r c h and approves a l l p rog re s s and f i n a l r e p o r t s . 

Proposa ls submi t t ed to the commi t t ee a re r e f e r r e d by the head of one of the 
func t i ona l d iv i s i ons o f the depar tment to a m e m b e r o f the c o m m i t t e e f o r p r e 
sentat ion. Proposa l s o r i g i n a t i n g outside the depar tment must be sponsored 
by the d i v i s i o n engineer respons ib le f o r the a rea of i n t e r e s t and a re then r e 
f e r r e d to a member of the commi t t ee f o r p resen ta t ion . 
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I n r ecen t years , a l l of the in-house r e s e a r c h w i t h i n the depar tment has 
been conducted by two d iv i s i ons : Highway P lanning , and M a t e r i a l s and Re 
search . A l l other r e s e a r c h sponsored by the depar tment has been done by 
con t rac t w i t h outside agencies. The r e s e a r c h r e s p o n s i b i l i t i e s of the Highway 
P lanning d i v i s i o n a re assigned to i t s r e s e a r c h and development sec t ion . The 
sec t ion i s responsib le f o r the a d m i n i s t r a t i o n of the M i s s o u r i Cooperat ive H i g h 
way Research P r o g r a m and f o r the conduct of t r a f f i c and p lann ing-o r i en ted r e 
search . The r e s e a r c h r e s p o n s i b i l i t i e s of the M a t e r i a l s and Research d i v i s i o n 
a re assigned to i t s r e s e a r c h sect ion, wh ich i s responsib le f o r the conduct of 
the p h y s i c a l r e s e a r c h conducted by the depar tment . 

A subs tant ia l p o r t i o n of the depar tment ' s r e s e a r c h has been done by con
t r a c t . No spec i f i c p o r t i o n of each annual budget i s set aside f o r th i s r e s e a r c h . 
Research i s done under con t rac t when the depar tment does not have q u a l i f i e d 
personnel o r p r o p e r f a c i l i t i e s , when the w o r k l o a d w i l l not p e r m i t in-house r e 
search , o r when the con t r ac to r possesses some spec i a l competence o r r e 
search f a c i l i t i e s . Much of the recen t con t rac t r e s e a r c h has been p e r f o r m e d 
by the U n i v e r s i t y of M i s s o u r i at Co lumbia . 
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NEW YORK 
New Y o r k has a subs tant ia l in-house r e s e a r c h p r o g r a m . Only $247,000 of 

a r e s e a r c h budget of $ 1 . 7 m i l l i o n f o r 1967-68 i s a l loca ted f o r con t r ac t r e 
sea rch . The r e m a i n d e r i s f o r engineer ing r e sea rch done w i t h i n the New Y o r k 
State Depar tment of T r a n s p o r t a t i o n . 

The Bureau of Phys i ca l Research was es tabl ished m 1958 w i t h an au thor ized 
s t a f f of 34 people. I n 1966 the au thor i zed s t a f f was inc reased ( f o r the second 
t i m e ) f r o m 54 to 160 p o s i t i o n s . The bureau i s p a r t of the Techn ica l Services 
subd iv i s ion , w h i c h i s under the d i r e c t r e s p o n s i b i l i t y of the Des ign and Con
s t r u c t i o n d i v i s i o n . The Techn ica l Services o f f i c e i s responsib le f o r th ree 
bureaus: s o i l mechamcs , m a t e r i a l s , and p h y s i c a l r e s e a r c h . W h i l e the B u 
r eau of P h y s i c a l Research has p r i m a r y r e s p o n s i b i l i t y f o r r e s ea r ch , the B u 
reaus of M a t e r i a l s and Soi l Mechanics do spec ia l r e s e a r c h p r o b l e m s . The 
Bureau of Soi l Mechanics has a spec ia l un i t devoted to r e s e a r c h and develop
ment and the Bureau of M a t e r i a l s has a new m a t e r i a l s s t a t i s t i c s sec t ion . 

The c u r r e n t expenditure r a t e f o r the Bureau of P h y s i c a l Research i s ap
p r o x i m a t e l y $ 1 m i l l i o n a y e a r . The 1967-68 f i s c a l y e a r ' s budget i s $1,700,000 
i f a l l pos i t ions a re f i l l e d . The p r o g r a m i s f inanced p r i m a r i l y w i t h F e d e r a l - a i d 
HPR funds , and a l l r e s e a r c h w i t h i n the sec t ion i s engineer ing r e s e a r c h . Re 
sea rch i s p r i m a r i l y a imed at so lv ing f i e l d p r o b l e m s , and 90 percent of the 
r e s e a r c h i s appl ied r e s e a r c h . 

Whereas a number of states depend on coord ina t ing commi t t ees f o r r e v i e w 
and app rova l o f r e s e a r c h p r o g r a m s , New Y o r k depends on the a d m i n i s t r a t i v e 
s t a f f i n phys i ca l r e s e a r c h to p lan and coordinate the p r o g r a m . The deputy chief 
engineer f o r t e chmca l se rv ices and the d i r e c t o r of the phys i ca l r e s e a r c h b u 
r eau , w i t h the suggestions of the s t a f f and opera t ing engineers , decide on the 
r e s e a r c h p r o g r a m . A s ind ica ted by the r a p i d g r o w t h of the r e s e a r c h bureau, 
there has been s i g n i f i c a n t l y m o r e r e sea rch requested than there has been s t a f f 
to p e r f o r m the r e sea r ch . E igh ty percent of the r e s e a r c h p r o j e c t s are suggested 
b y the opera t ing d i v i s i o n s ; only about 20 percen t i s the r e s u l t of s t a f f i n t e r e s t s . 
The o v e r a l l content of the p h y s i c a l r e s e a r c h p r o g r a m i s based on the needs of 
the Depar tment of T r a n s p o r t a t i o n and the a v a i l a b i l i t y of s t a f f to p e r f o r m the 
r e s e a r c h . The r e s e a r c h p r o g r a m i s t a i l o r e d to f i t the depar tment ' s needs 
r a t h e r than the i n t e r e s t s o f the r e s e a r c h e r s . The re i s p r o p o r t i o n a t e l y less 
con t rac t r e s e a r c h w i t h col leges and u n i v e r s i t i e s i n New Y o r k m compar i son 
to other s ta tes . U n i v e r s i t i e s in t e res t ed i n engineer ing r e s e a r c h submi t p r o 
posals to the depar tment . About ha l f of the cont rac t r e s e a r c h p r o g r a m i s f o r 
cont inuing r e s e a r c h p r o j e c t s at the u n i v e r s i t i e s . 

One of the mos t i m p o r t a n t f a c t o r s i n f l u e n c i n g New Y o r k State's engineer ing 
r e s e a r c h p r o g r a m i s the s ta te 's fund s t r u c t u r e and budget c o n t r o l s y s t e m . 
Mos t states have cons t i tu t iona l p r o v i s i o n s o r a n t i d i v e r s i o n a r y statutes under 
w h i c h aU funds co l l ec ted f r o m h ighway-user taxes a re a l loca ted f o r highway 
purposes . I n New Y o r k State, however , a l l revenues co l l ec ted f r o m h ighway-
u s e r sources a re deposi t ied i n the genera l f und of the s ta te . A p p r o p r i a t i o n s 
a r e made by the l e g i s l a t u r e to the Depar tmen t of T r a n s p o r t a t i o n out of the 
s ta te ' s genera l revenues f u n d . I n states where h ighway-user revenues a re 
dedicated f o r highway purposes , the l e g i s l a t u r e and executive budget o f f i c e 
genera l ly do not exerc i se subs tant ia l c o n t r o l over the highway p r o g r a m . H o w -
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ever , i n New Y o r k where the t r a n s p o r t a t i o n p r o g r a m i s i n compe t i t i on w i t h 
other state func t ions , both the l eg i s l a tu re and the executive budget o f f i c e s 
exerc i se c lose budgetary c o n t r o l . 

The a p p r o p r i a t i o n of funds to the depar tment i s based p r i m a r i l y on h i s t o r i c a l 
expendi ture pa t te rns plus new cons t ruc t ion p r o g r a m s . Whi l e the depar tment 
i s a t t empt ing to develop a greater apprec ia t ion f o r p r o g r a m budgeting, c u r r e n t 
a l loca t ions a re based on l ine i t e m appropr i a t ions by objects of expendi ture . 
I n con t ras t to other states i n w h i c h the magnitude of r e s e a r c h i s based on a 
percentage of HPR funds avai lable to the state, the l e v e l of r e s e a r c h i n New 
Y o r k I S de t e rmined by the number of au thor ized personnel pos i t ions and the 
l i n e i t e m amounts approved f o r opera t ing expenses and cap i t a l out lay . 

There i s no r e s e a r c h adv i so ry c o m m i t t e e . However , there i s a de ta i led 
y e a r l y r e v i e w of a l l HPR p r o j e c t s w i t h the Bureau of Pub l ic Roads i n a f o r m a l 
p resen ta t ion made to the Bureau of Pub l ic Roads by the s t a f f of the Bureau of 
P h y s i c a l Research . The l i a i s o n between the P h y s i c a l Research bureau and the 
other opera t ing d iv i s ions of the T r a n s p o r t a t i o n Depar tment i s the r e s p o n s i b i l i t y 
of the r e s e a r c h a d m i n i s t r a t o r s . Th ree new pos i t ions have been requested f o r 
the next f i s c a l year to augment communica t ion between r e s e a r c h and opera t ing 
pe r sonne l . Since the deputy chief engineer f o r t echn ica l s e rv i ce s i s a lso r e 
sponsible f o r changes i n the depar tment ' s spec i f i ca t ions , r e s e a r c h f ind ings 
may be put m t o p r ac t i c e th rough th i s channel . One of the c h a r a c t e r i s t i c s of 
the State Depar tment of T r a n s p o r t a t i o n i s the delegat ion of r e s p o n s i b i l i t y and 
a u t h o r i t y to the deputy chief engineers . These engineers a re contacted and 
so ld on the f ind ings of r e s e a r c h p r o j e c t s . 

The State Depar tment of T r a n s p o r t a t i o n i s operated under a c i v i l s e r v i c e 
s y s t e m . The sys t em i s v e r y much l i k e the F e d e r a l c i v i l s e rv ice sys t em and 
r e q u i r e s an appl icant to pass an examina t ion be fo re he i s c e r t i f i e d as be ing 
q u a l i f i e d f o r a p o s i t i o n . P o s i t i o n l i s t s a r e p r epa red , and se lec t ion f o r a p o s i 
t i o n mus t be f r o m one of the top th ree persons on the l i s t . W r i t t e n tes ts a re 
used to de te rmine q u a l i f i c a t i o n s . A l l pos i t ions w i t h i n the depar tment th rough 
the d i v i s i o n l e v e l a re subject to compe t i t i ve examina t ion and a l l persons qua l 
i f i e d may compete f o r the p o s i t i o n . One advantage of such a sys t em f o r r e 
sea rch personne l i s that r e s e a r c h need not be a dead-end to advancement w i t h 
the depar tment , s ince they may t r a n s f e r to other pos i t ions i n the depar tment . 

Pay scales a re c l a s s i f i e d acco rd ing to the state c i v i l s e rv i ce sys tem and 
there i s no p r e m i u m pay f o r r e s e a r c h capab i l i t y o r exper ience . Because of i t s 
r a p i d expansion, the Bureau of P h y s i c a l Research has been engaged i n an e x 
tensive r e c r u i t i n g p r o g r a m . The p r i m a r y source of r e s e a r c h personnel i s 
recent graduates f r o m col leges and u n i v e r s i t i e s . Six of the s t a f f have t h e i r 
mas t e r s degrees , f i v e o thers a re w o r k i n g t oward mas t e r s degrees , ten have a 
bache lors degree, and 36 of the t echn ica l l e v e l s t a f f have two years of col lege 
p r e p a r a t i o n . F i f t y new s t a f f m e m b e r s have been r e c r u i t e d s ince June 1966. 
One-ha l f of the engineer ing s t a f f a r e t ak ing graduate courses . The depar tment 
has a p r o g r a m under w h i c h employees may be re leased f r o m w o r k obl iga t ions 
f o r up to th ree hours per week and may be subs id ized f o r between 75 and 100 
percent of t h e i r educat ional expenses f o r advanced degree w o r k . 

D u r i n g the summer the P h y s i c a l Research bureau h i r e s f a c u l t y and students 
to do r e sea rch both w i t h the T r a n s p o r t a t i o n Depar tment and at u n i v e r s i t i e s . 
I n th i s way the depar tment can obtain spec ia l i s t s at moderate cost . Mos t of 
the s t a f f i n the Research bureau a re not spec ia l ized and w o r k on r e s e a r c h 
p r o j e c t s as needed. 

New Y o r k does not ma in t a in a new product evaluat ion sect ion and the m a t e 
r i a l s d i v i s i o n does new product t e s t i ng . I f i t can be inc luded as p a r t of a r e -
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sea rch p r o j e c t , new products a re evaluated w i t h i n the P h y s i c a l Research 
bureau . 

The Bureau of P h y s i c a l Research uses mos t of the F e d e r a l - a i d HPR P a r t 
I I funds made ava i lab le to the depar tment . The Bureau of P lanning under the 
O f f i c e of T r a n s p o r t a t i o n P l a iming and P r o g r a m m i n g main ta ins a r e s e a r c h and 
appl ied sys tems u n i t f inanced w i t h P a r t I and some P a r t I I H P R funds . I n 1965 
a r e s e a r c h un i t was establ ished i n the Bureau of P lanning to develop u r b a n 
and statewide t r anspo r t a t i on p lanning techniques. The re i s a lso a spec ia l 
s tudies u n i t w h i c h has been s tudying emergency communica t ion se rv ices f o r 
s t randed m o t o r i s t s and w r o n g - w a y d r i v e r s . Other in-house r e sea rch i s c o n 
ducted by the Bureau of So i l Mechanics , w h i c h i s coord ina ted by the Bureau of 
P h y s i c a l Research and the Bureau of Landscaping . The D i v i s i o n of T r a f f i c 
Eng inee r ing and Safety does t r a f f i c s tud ies . 
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NORTH CAROLINA 
The N o r t h Ca ro l i na highway r e s e a r c h p r o g r a m i s cha rac t e r i zed by s t rong 

a d m i n i s t r a t i v e and budgetary c o n t r o l s . The Depar tmen t of P lanning and R e 
search I S respons ib le f o r the a d m i n i s t r a t i o n of N o r t h Ca ro l i na ' s r e sea rch 
p r o g r a m . The p lanning and r e s e a r c h engineer i s d i r e c t l y responsib le f o r the 
supe rv i s ion of the p r o g r a m . Mos t of the r e s e a r c h conducted by the N o r t h 
Ca ro l i na Highway Depar tment i s by cont rac t w i t h N o r t h Ca ro l i na State U n i 
v e r s i t y . P re sen t ly there i s s l i g h t l y over $80 thousand a l l o t t ed to in-house 
r e sea rch , wh ich i s used p r i m a r i l y f o r sa l a r i e s f o r maintenance r e sea rch , i n 
te rs ta te accident data co l l ec t ion , r e s e a r c h on the evaluat ion of new products 
and m a t e r i a l s , and a d m i n i s t r a t i v e cos t s . Under an annual agreement , N o r t h 
C a r o l i n a State U n i v e r s i t y r ece ives f r o m 8 to 12 p r o j e c t s u s ing app rox ima te ly 
$150 thousand of HPR funds . 

T o supervise the r e s e a r c h p r o g r a m , a State Highway C o m m i s s i o n s t ee r ing 
commi t t ee has been c rea ted . T h i s commi t t ee contains s i x m e m b e r s f r o m the 
Highway C o m m i s s i o n , s i x m e m b e r s f r o m the state u n i v e r s i t y , and two r e p r e 
sentat ives f r o m the Bureau of Pub l ic Roads. 

Al though there i s not cont inuing coopera t ive r e s e a r c h agreement between 
the state and the u n i v e r s i t y , r e s e a r c h i s supported by the state at a p p r o x i 
m a t e l y $150 thousand a yea r . I n the past, r e s e a r c h p r o j e c t s were r e c o m 
mended or suggested by u m v e r s i t y f acu l t y m e m b e r s and by agencies of the 
Highway Depar tmen t . The present procedure i s f o r the p lanning and r e s e a r c h 
engineer to canvass the depar tments and opera t ing d iv i s i ons of the N o r t h 
Ca ro l i na Highway Depar tment , Bureau of Pub l i c Roads and the u n i v e r s i t y f o r 
r e s e a r c h t o p i c s . The topics a re then r e f e r r e d to subcommit tees opera t ing 
under the s t ee r ing c o m m i t t e e . 

A l i s t of de s i r ed topics i s then sent to the u n i v e r s i t y to de te rmine i f the re 
I S i n t e r e s t by the f acu l t y i n any of the t o p i c s . Where there i s an in t e res t the 
u n i v e r s i t y p repares deta i led r e s e a r c h proposa ls f o r submiss ion to the s t ee r ing 
c o m m i t t e e . A f t e r approva l , the proposa ls a re i n c o r p o r a t e d i n the r e s e a r c h 
p r o g r a m and submi t ted to the Bureau of Pub l ic Roads f o r r e v i e w and approva l . 
I f more proposa ls are submi t ted to the Bureau than there a re funds to f inance, 
the Bureau i s asked f o r tentat ive approva l pending inc lu s ion i n a f u t u r e p r o 
g r a m . 

A s tandard cont rac t has been p repa red by the Highway Depar tment and ap
p roved by the Bureau of Pub l ic Roads whereby a l l p r o j e c t s a r e approved under 
one agreement f o r the f o l l o w i n g f i s c a l yea r . The cont rac t p rov ides f o r the 
du ra t i on of the p r o j e c t , and the budgeted amount f o r each p r o j e c t . The amount 
budgeted f o r each p r o j e c t i s based on a de ta i led prospec tus . 

The N o r t h Ca ro l i na highway r e s e a r c h p r o g r a m i s supported w i t h F e d e r a l -
a i d HPR funds and state ma tch ing funds . The state uses both the X ^ k and the 
e x t r a one-hal f of 1 percent F e d e r a l - a i d funds made avai lable f o r p lanning and 
r e s e a r c h . C u r r e n t l y , app rox ima te ly 20 percent of the p lanning and r e s e a r c h 
funds a re a l loca ted f o r r e s e a r c h . 

N o r t h Ca ro l i na operates under t i gh t f i s c a l c o n t r o l s . Whereas many other 
highway depar tments a re p e r m i t t e d by t h e i r l eg i s l a tu re s to spend a l l funds 
de r ived f r o m h ighway-user taxes and other earned funds , the N o r t h C a r o l i n a 
highway budget i s appropr i a t ed by l i n e i t e m and expenditures are c o n t r o l l e d 
by the s tate 's Depar tment of A d m i n i s t r a t i o n . The Depar tment of A d m i n i s t r a -
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t i o n , th rough the budget o f f i c e , main ta ins c o n t r o l over expendi tures , and ex
cess funds not appropr i a t ed go in to imal loca ted s u r p l u s . 

Not only does the Depar tment of A d m i n i s t r a t i o n p rov ide budgetary c o n t r o l s , 
but the l eg i s l a tu re (which meets eve ry two years) a lso main ta ins v e r y close 
c o n t r o l th rough an a d v i s o r y budget c o m m i t t e e . B e f o r e any budget i t e m i s ap
p roved by the l eg i s l a t u r e , i t mus t be r ev i ewed and approved by the commi t t ee , 
made up of l eg i s l a tu re m e m b e r s . Once the budget i s approved, i t goes to the 
Depar tment of A d m i n i s t r a t i o n to be used f o r c o n t r o l purposes . Since changes 
m the r e s e a r c h p r o g r a m are subject to r e v i e w of both the Execut ive Budget 
O f f i c e and the l eg i s l a t u r e , w i t h a l l highway funds a l loca ted by l eg i s l a tu re ap
p r o p r i a t i o n , the r e s e a r c h p r o g r a m has r ema ined r e l a t i v e l y f i x e d and a r a p i d 
increase i s not an t ic ipa ted i n the f u t u r e . 

Once a p r o j e c t i s approved by the s t ee r ing commi t t ee and has been inc luded 
i n the r e s e a r c h con t rac t w i t h the u n i v e r s i t y , a l i a i s o n commi t t ee i s c rea ted 
f o r each p r o j e c t . The l i a i s o n commi t t ee consis ts of the r e s e a r c h s t a f f f o r the 
p r o j e c t , the r e sea rch coord ina to r f o r the u n i v e r s i t y , the r e s e a r c h engineer 
f r o m the Bureau of Pub l ic Roads, the r e s e a r c h engineer f r o m the Highway 
Depar tment , and an addi t iona l member , who i s in te res ted i n the p r o j e c t , ap
pointed f r o m the Highway Depar tment . Frequent ly , i f the p r o j e c t was sug
gested f r o m w i t h i n the depar tment , the pe r son maJdng the suggestion i s des
ignated. A n add i t iona l engineer f o r the Bureau of Pub l i c Roads i s s p e c i f i c a l l y 
assigned to m o n i t o r each p r o j e c t . The l i a i s o n commi t t ee meets q u a r t e r l y to 
r e v i e w the p rog re s s on the p r o j e c t . I f the p r o j e c t was the r e s u l t of the sug
gest ion of a Highway Depar tment o f f i c i a l , he i s usua l ly made the c h a i r m a n of 
the l i a i s o n c o m m i t t e e . I t i s h is r e s p o n s i b i l i t y to r ev i ew the p r o j e c t and i n f o r m 
the p lanning and r e s e a r c h engineer of any p rob l ems encountered i n the execution 
of the r e s e a r c h . I t i s the r e s p o n s i b i l i t y of the c h a i r m a n and the r e s e a r c h eng i 
neer to see that p r o j e c t f ind ings a re made avai lable to the mte res t ed depar t 
ments of the Highway C o m m i s s i o n so they can be put in to p r a c t i c e . The Ma te 
r i a l s Tes t i ng l a b o r a t o r y does not pa r t i c ipa t e i n r e s e a r c h because i t i s t o t a l l y 
i nvo lved i n t e s t ing a c t i v i t i e s of the present t i m e . 
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Compared to other states w i t h la rge r e s e a r c h p r o g r a m s . N o r t h C a r o l i na ' s 
r e s e a r c h p r o g r a m i s l i m i t e d . The p r o g r a m i s geared heav i ly t o payof f and 
immed ia t e r e s u l t s , r a the r than t o w a r d basic r e s e a r c h or sus ta in ing the u m -
v e r s i t y ' s education p r o g r a m . However , the u n i v e r s i t y i s a l lowed to use g r a d 
uate ass is tants on r e s e a r c h p r o j e c t s . 

OHIO 
The Ohio Depar tment of Highways a l locates app rox ima te ly $274 m i l l i o n 

pe r year of HPR funds f o r highway r e s e a r c h . About $ 1 m i l l i o n of th i s i s f o r 
con t rac t r e s e a r c h w i t h Ohio State U n i v e r s i t y , and another $74 m i l l i o n f o r c o n 
t r a c t r e s e a r c h w i t h other col leges and agencies. Between $72 and $V4 m i l l i o n 
i s used f o r r e s e a r c h p e r f o r m e d w i t h i n opera t ing uni t s of the Highway D e p a r t 
men t . 

Research has r ece ived add i t iona l emphasis since the L i t t l e Hoover C o m 
m i s s i o n study i n 1963. Since that t i m e both in-house and con t rac t r e s e a r c h 
have subs tan t ia l ly inc reased . Both the c u r r e n t and the p rev ious governors 
have endorsed the need f o r highway r e s e a r c h . Ohio ' s highway r e s e a r c h p r o 
g r a m i s d i r e c t e d t o w a r d both state needs and t o w a r d nat ional t r anspo r t a t i on 
p r o b l e m s . The p r o g r a m i s balanced between p h y s i c a l and planning r e s e a r c h . 

The depar tment p e r f o r m s as much r e s e a r c h as poss ible w i t h i n the opera t ing 
u n i t s . Where th i s i s of such magnitude as to j u s t i f y spec ia l r e sea rch un i t s , 
they a re es tabl i shed. W i t h i n the depar tment there are r e s e a r c h umts i n the 
d iv i s ions of t r a f f i c and r i g h t - o f - w a y . Research i s a lso being done i n the ma te 
r i a l s t e s t ing l a b o r a t o r y , and i n the maintenance, cons t ruc t ion , and a e r i a l 
engineer ing sect ions of the Bureau of L o c a t i o n and Des ign and P lann ing Survey. 
The highway p r o g r a m i s a d m i n i s t e r e d by the engineer f o r r e s e a r c h and develop
ment . To ass i s t h i m i n t h i s f unc t i on he has an ass is tant engineer, who i s 
c u r r e n t l y located at The Ohio State U m v e r s i t y and i s ac t ing as l i a i s o n between 
the u n i v e r s i t y and the Highway Depar tmen t . 

A r e s e a r c h and development a d v i s o r y board was set up i n 1963 t o r e v i e w 
and advise the depar tment on m a t t e r s r e l a t i n g to the r e s e a r c h p r o g r a m . The 
a d v i s o r y boa rd has 16 m e m b e r s f r o m the depar tment ' s s t a f f . The Bureau of 
Pub l i c Roads i s represen ted i n an e x - o f f i c i o capac i ty . The board , wh ich meets 
as r e q u i r e d , has devoted mos t of i t s t i m e to genera l p o l i c y recommendat ions 
and r e s e a r c h a c t i v i t i e s be ing conducted at the u n i v e r s i t i e s and w i t h i n the de
p a r t m e n t . 

Coord ina t ion of r e s e a r c h cont rac t s i s done by the engineer f o r r e s e a r c h and 
development . F o r each con t rac t a depar tment l i a i s o n represen ta t ive i s d e s i g 
nated f r o m the d i v i s i o n o r bureau mos t in t e res t ed i n the r e s e a r c h t o p i c . I t i s 
the f u n c t i o n of the l i a i s o n represen ta t ive to r e v i e w and make suggestions r e 
l a t i n g to w o r k i n g plans , p r o g r e s s r e p o r t s , and f i n a l r e p o r t s of the c o n t r a c t o r . 

Ohio i s a h igh ly u rban ized i n d u s t r i a l s ta te . I t i s fo r tuna te i n having c o l 
leges of engineer ing i n 7 of i t s 12 highway d i s t r i c t s . Ohio State, the U n i v e r s i t y 
of C inc inna t i , the U n i v e r s i t y of Dayton, the U n i v e r s i t y of Toledo , Ohio U n i v e r -
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s i t y . U n i v e r s i t y of A k r o n , Case Ins t i tu t e , and Ba t t e l l e M e m o r i a l Ins t i tu te c u r 
r e n t l y have r e s e a r c h cont rac ts w i t h the Highway Depar tment . 

Ohio State U n i v e r s i t y has a m a j o r p o r t i o n of the r e s e a r c h cont rac ts 
w i t h the Highway Depar tment . Up u n t i l the late 1950's the Highway Depa r t 
ment main ta ined a t es t ing and r e s e a r c h l a b o r a t o r y on the Ohio State campus. 
W i t h the r e l o c a t i o n of the t es t ing f a c i l i t i e s and the increase of m a t e r i a l s t e s t 
i n g r equ i r emen t s f o r the In te rs ta te highway cons t ruc t ion p r o g r a m , r e s e a r c h 
i n the m a t e r i a l s l a b o r a t o r y was c u r t a i l e d . Beginning i n 1960, w i t h the back
i n g of the governor , cont rac ts were l e t w i t h the u n i v e r s i t y f o r a number of 
t heo re t i c a l r e sea rch p r o j e c t s as w e l l as those d i r ec t ed t o w a r d so lv ing spe
c i f i c highway p r o b l e m s . D u r i n g the p e r i o d of t i m e that the r e s e a r c h p r o g r a m 
was being expanded, the u n i v e r s i t y f inanced the necessary s ta f f t i m e and ex
penses to get the r e s e a r c h p r o g r a m op t iona l . 

The r e s e a r c h p r o g r a m at the u n i v e r s i t y i s dependent on the a v a i l a b i l i t y of 
f a c u l t y who want to do r e s e a r c h . The f acu l t y r ece ives no e x t r a compensat ion 
f o r r e sea rch ; however , the teaching load i s reduced p r o p o r t i o n a l l y . The 
tendency i s f o r the f acu l t y to suggest r e s e a r c h studies of p a r t i c u l a r i n t e r e s t 
to t h e m . These mus t be o r i en ted to the spec i f i c needs and poss ible a p p l i c a 
t i o n w i t h i n the depar tment i n o rde r to be inc luded i n the highway r e s e a r c h 
p r o g r a m . 

There i s no sustained l e v e l of highway r e s e a r c h at Ohio State U n i v e r s i t y by 
the Highway Depar tmen t . However , funds have been s u f f i c i e n t to c a r r y on a 
comprehensive p r o g r a m . A few of the u n i v e r s i t y ' s r e s e a r c h cont rac ts a re 
l o n g - t e r m p r o j e c t s but most of t hem are f o r two or three y e a r s . The u m v e r -
s i t y uses the con t rac t r e s e a r c h p r o g r a m to subsidize i t s graduate ass is tant -
ship p r o g r a m by p r o v i d i n g r e s e a r c h f r o m w h i c h students m a y develop mas t e r s 
o r d o c t o r a l theses. 

I n 1965 Ohio State U n i v e r s i t y became in te res t ed i n developing a s m a l l tes t 
t r a c t of about 400 ac res f o r the t es t ing of highway m a t e r i a l s , equipment, and 
t r a f f i c sys t ems . I n i t i a l contacts were made w i t h the Highway Depar tment and 
the gove rno r ' s o f f i c e to de te rmine po ten t i a l i n t e r e s t . The p roposa l was met 
w i t h great i n t e r e s t by the governor , and a commi t t ee was c rea ted to r e v i e w 
the p o s s i b i l i t i e s of developing a m a j o r t r an spo r t a t i on r e s e a r c h center near the 
Ohio State campus. The governor and the Depar tment of Development be l ieved 
that such a r e s e a r c h center wou ld be b e n e f i c i a l not only to the u n i v e r s i t y but 
a lso i t would a id i n the i n d u s t r i a l development i n Ohio . T h e r e f o r e , the p r o 
posed r e s e a r c h center was expanded to a 5 ,000-acre s i t e , cos t ing $25 m i l l i o n , 
to be cons t ruc ted i n a 10- to 15-year p e r i o d . T w o m i l l i o n d o l l a r s has been 
approp r i a t ed f o r the acqu i s i t i on of the s i t e . M o r e than a hundred i n d u s t r i a l 
concerns have contacted the u r ave r s i t y i nd i ca t ing t h e i r i n t e r e s t i n the proposed 
t r anspo r t a t i on cen te r . The u m v e r s i t y has not yet h i r e d a f u l l - t i m e a d m i n i s 
t r a t i v e s t a f f to develop the cen te r . 

C u r r e n t l y a l l w o r k i s being done as over load by the d i r e c t o r of the highway 
r e s e a r c h p r o g r a m and the f a c u l t y . The re has been no fund ing of the p r o j e c t 
other than the a p p r o p r i a t i o n to acqu i re the s i t e . 

I t i s the phi losophy of the u n i v e r s i t y that r e sea rch should p r i m a r i l y ass is t 
the f a c u l t y and students i n f u r t h e r i n g the i n s t r u c t i o n a l p r o g r a m and not be an 
ob jec t ive i n i t s e l f . T h e r e f o r e , the goals of the new t r anspo r t a t i on r e s e a r c h 
center a re not ye t c l e a r l y de f ined . On the one hand, i n d u s t r i a l i n t e res t s a re 
anxious to have a f a c i l i t y where they cou ld do t e s t ing and developmental w o r k 
not d i r e c t l y r e l a t ed to the i n s t r u c t i o n a l p r o g r a m ; the u n i v e r s i t y , on the other 
hand, does not want to develop an independent r e s e a r c h ins t i tu te unconnected 
w i t h the i n s t r u c t i o n a l p r o g r a m . The p o s s i b i l i t y of o r i e n t i n g the center t o w a r d 
m a t e r i a l s and equipment t e s t ing i s being cons idered . 
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Since 1963, r e s e a r c h a c t i v i t i e s w i t h i n the Highway Depar tment i t s e l f have 
s i m i l a r l y expanded. A r e s e a r c h sect ion has been es tabl ished w i t h i n the B u 
reau of T r a f f i c . I n add i t ion to p lanning s tudies , the sec t ion has eight studies 
r e l a t i n g to t r a f f i c and t r a f f i c c o n t r o l devices . A l s o , the s t a f f has been des ig 
nated as l i a i s o n represen ta t ives f o r the Highway Depar tment f o r eight r e s e a r c h 
cont rac t s w i t h the state u n i v e r s i t i e s . 

Research r e p o r t i n g processes inc lude those r e q u i r e d by the Bureau of Pub
l i c Roads f o r HPR p r o j e c t s . In s t ruc t ions have r e c e n t l y been issued r e g a r d i n g 
l i a i s o n and r e v i e w as w e l l as r e p o r t i n g r e s e a r c h r e s u l t s that have been w i d e l y 
d i s t r i b u t e d by the Bureau of Pub l ic Roads as suggested procedures f o r o thers 
to f o l l o w . Highway Depar tment l i a i s o n represen ta t ives f o r con t rac t r e s e a r c h 
a re designated f r o m areas c lose ly r e l a t e d to the r e sea r ch . They have p r o v e d 
to be an e f f ec t i ve way of t r a n s l a t i n g r e s e a r c h f ind ings in to opera t ing p r o c e 
dures and spec i f i ca t ions . The engineer f o r r e sea rch and development i s a lso 
on the spec i f i ca t ions commi t t ee and b r i n g s proposed changes based on r e s e a r c h 
f ind ings be fo re the commi t t ee f o r ac t ion and imp lemen ta t i on . 

TEXAS 
P r i o r to 1953 v e r y l i t t l e f o r m a l r e s e a r c h was conducted by the Texas H i g h 

way Depar tmen t . I n 1953 a Research and Development commi t t ee was ap
poin ted . T h i s commi t t ee was charged w i t h the r e s p o n s i b i l i t y of look ing in to 
the r e s e a r c h needs of the Highway Depar tment and developing a p r o g r a m to 
s a t i s f y these needs. The a d m i n i s t r a t i o n of the r e s e a r c h p r o g r a m was vested 
i n a Research sec t ion w i t h i n the Highway Des ign d i v i s i o n . The Research sec
t i o n was headed by a r e s e a r c h engineer and a s t a f f capable of a d m i n i s t e r i n g 
the r e s e a r c h p r o g r a m . 



56 

State Highway Engineer 

Reseorch and Development Committee 

Research Erigineer 

Areo 
Coordinator 

o 1 Area Advisory Committee 

T e x a s By e a r l i e r l eg i s l a t i on , Texas A & M 
U n i v e r s i t y had been au thor ized as the 
o f f i c i a l r e s e a r c h agency f o r the Texas 
Highway Depar tment . T h i s p rov ided 
the necessary basis f o r the cooperat ive 
r e s e a r c h p r o g r a m , wh ich was i n i t i a t ed 
i n 1956. I n o rde r to f a c i l i t a t e th i s 
w o r k , Texas T r a n s p o r t a t i o n Ins t i tu te 
(TTI ) was es tabl ished as a r e sea rch 
a r m of the Texas A & M U n i v e r s i t y sys 
t e m and t h i s agency, i n coopera t ion 
w i t h the va r i ous d iv i s ions and d i s t r i c t s 
of the Highway Depar tment , began to 
develop r e sea rch proposa ls which were 
submi t t ed th rough the r e s e a r c h eng i 
neer to the Research and Development 
commi t t ee f o r cons ide ra t ion . I n 1956 
r e s e a r c h p r o j e c t s t o t a l i ng $150 thou
sand were approved by the Research 
and Development c o m m i t t e e , w i t h the 
r e s e a r c h being conducted by the T T I . 

The p r o g r a m has now expanded to 
app rox ima te ly $2 m i l l i o n per year , of 
w h i c h app rox ima te ly $400 thousand i s 
used w i t h i n the depar tment . T T I con
ducts over $ 1 m i l l i o n i n r e s e a r c h per 
year and the U n i v e r s i t y of Texas over 
$500 thousand. 

T o more c lose ly coordinate the p r o g 
r e s s of the v a r i o u s r e s e a r c h p r o j e c t s 
w i t h the needs of the Highway Depa r t 
ment , a commi t t ee cons i s t ing of H i g h 

way Depar tment personnel was appointed to w o r k w i t h and advise the p r o j e c t 
supe rv i so r i n each of the p r o j e c t s . T h i s sys tem w o r k e d w e l l u n t i l the number 
of p r o j e c t s became so great that a commi t t ee f o r each p r o j e c t became an u n 
w i e l d y s i tua t ion . 

I n 1966 the Research and Development commi t t ee establ ished seven r e 
search a reas . A n a rea a d v i s o r y commi t t ee was appointed f o r each a rea and 
each r e s e a r c h p r o j e c t was assigned to one of these a reas . These area c o m 
mi t t ees consis t p r i m a r i l y of f i e l d personnel of the Texas Highway Depar tment , 
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with an area coordinator who acts as secretary to the committee and is in 
most cases a member of the staff of the Research section. In addition, a 
liaison officer is appointed for each individual project. Each area committee 
elects a chairman from its membership. This chairman in most cases is the 
district engineer. These committees serve a number of purposes. They re
view research needs and make recommendations to the Research and Develop
ment committee and also work with the various research projects in coordinat
ing the work with the needs of the department and in disseminating research 
findings. 

Each year the various research agencies prepare project proposals with the 
advice of the area committee and in cooperation with interested divisions of 
the headquarters office. These proposals are then reviewed by the Research 
area committee, the research engineer, and the Research and Development 
committee and are submitted to the administration of the Highway Department 
for final approval. In most cases an individual from a central office division 
wil l act as a liaison officer for a project. 

A limited amount of research is conducted within the Highway Department. 
Projects undertaken by the Materials and Tests division are sometimes f i 
nanced with state funds rather than becoming a part of the HPR program. This 
division, plus other divisions, however, does conduct HPR projects when i t is 
determined that a particular need can better be fulfilled in this manner. 

Since the amount of money available for HPR uses is established by Federal 
allocation, the funds available for research are dependent on the amount re
quired for urban planning studies. If the combined needs of planning and re
search exceed this allocation, i t is necessary to determine what specific ac
tivities (either in planning or research) should be curtailed or whether or not 
additional state funds should be provided. 

A research digest containing abstracts of current Highway Department re
search activities and important national research findings is published each 
month by the Research section. "Texas Highways" also provides an excellent 
medium for relaying research findings to highway personnel and others. The 
highway short course, which is widely attended by highway engineers through
out the state, also provides an excellent means for making research results 
known to those who can make use of the information. Personal contact be
tween field people and personnel involved in the research program is another 
excellent way of conveying information. 

Until 1965, TTI conducted the bulk of the highway research in Texas. At 
that time the legislature provided for an expansion of the research program 
to include other agencies. Although the University of Texas is the only other 
institution to have become involved in the program to any great extent, the 
program is not limited to these two organizations. One project is being car
ried on by the U.S. Geological Survey. 

In recent years a great deal of interest in research by district engineers 
and other field personnel has been evident. This interest has in many cases 
been furthered by participation in the work of research area coordinating com
mittees, and i t iia.s resulted in a high degree of acceptance of research infor
mation by field personnel, since in many cases they have also participated m 
the development of this information. This is highly desirable since the de
centralized nature of the Texas Highway Department leaves many important 
decisions to the district engineer. 



TEXAS TRANSPORTATION INSTITUTE 
In 1949 the Texas legislature approved the creation of the Texas Transporta

tion Institute (TTI) at Texas A&M University. However, i t was not until 1956 
that TTI began functioning with an initial budget of $150 thousand. Today, i t 
has $3 million in research contracts, of which over $1 million is with the 
Texas Highway Department. Because of the overlap of contracts, the actual 
annual rate of expenditure is about $2 million per year. 

The cooperative program between TTI and the Texas Highway Department 
was put on a f i rm basis in 1960 with the development of a five-year program. 
Funding is on a project-by-project basis, but there is an effort by the Highway 
Department to eliminate large fluctuations in the level of support in the various 
research areas from year to year. The remainder of the TTI program is 
sponsored by industry, Federal agencies, and associations. 

TTI I S a part of the Texas A&M University system. It is administered 
through the Texas Engineering Experiment Station at Texas A&M University 
under the Dean of Engineering. Its stated objectives are to perform research, 
to provide a source for funding of graduate student research, to disseminate 
research information, and to serve as an official research agency of the Texas 
Highway Department. 

TTI is divided into several research departments, a library research de
partment, and a publications department. There is also a safety proving 
grounds at the Texas A&M research annex and a highway safety research 
center operated as a part of the Institute. There are currently over 45 fu l l -
time equivalent professional level positions. The total professional staff num
bers over 70, of which approximately half are joint appointments with univer
sity departments and half are full-time research staff. 

The major problem in joint appointments for both teaching and research is 
to keep the energetic, dedicated teacher-researcher from overloading himself 
in both areas. The administrators responsible for the instructional and re
search programs must see that the individual makes a realistic division of his 
time between the two programs that wil l permit him to make his maximum 
contribution. TTI employs research faculty on a 12-month basis and prefers 
that the individual researcher participate in the research program on a con
tinuing basis. 

The contract research contributes to the academic program by providing 
funds for supporting graduate student research and the research interests of 
the faculty. There are currently over 40 graduate students employed as re
search assistants. The research assistants work 20 hours per week on con
tract research projects. Research in which a graduate student is involved 
may be used for a thesis and an appropriate amount of academic credit is 
given for his research activities. The graduate research assistantship pro
gram has provided a source of research staff for the Institute. 

The salary structure is based on a merit system and is closely tied to the 
university salary structure. Full-time research staff have equivalent rank 
as other members of the faculty of professional staff throughout the university. 

During the last two decades, both in industry and government, there has 
been a narrowing of salary spread. The lower salary levels are moved up 
more quickly than the upper salaries. This has resulted in a decreasing 
emphasis on salary as a primary motivating factor for advancement. However, 
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at Texas A&M, the university philosophy is to maintain as broad a spread in 
the salary structure as possible and to encourage professional advancement 
and promotion upward or out. Both experience and academic training are con
sidered in recruiting and advancement in rank at TTI. 

Within the research program, there is no distinction made between funda
mental and applied research. A philosophy of the Institute is that transporta
tion research must be put to work if we are going to catch up with present de
mands for transportation. To be most successful, the ful l cycle of research 
must be completed. This cycle includes formulation of theory, verification 
through experimentation, and validation through practical application, with 
feedback from such use into the theory for additional modification. 

The heaviest area of research is currently in highway transportation. Re
search studies are developed by the Institute and the Highway Department co
operatively. TTI maintains cost controls on these studies and is required to 
stay within the total authorized budget for each one. There is a provision 
whereby allocation may be shifted among studies with justification and with the 
approval of the Highway Department. Each study proposal includes a budgeted 
amount to cover the expenditures incurred by the department. 

There is a close correlation between the researcher's interest and the study 
to which he is assigned. The philosophy of the Institute is "You can't make a 
man comfortable in the wrong pair of shoes." The task force approach is used 
in staffing wherever possible in order that various disciplines can make a 
contribution to appropriate studies. The task force or team approach has been 
used successfully on endeavors that are suited to such handling. 

Bridging the gap between research findings and their implementation is 
being approached in a number of ways. For the past 41 years, Texas A&M 
University has sponsored the annual Texas Highway Short Course, which now 
attracts an attendance of over 1200 from the Highway Department, cities, and 
other segments of the highway industry. There are presentations of recent 
highway research results. Al l research is published both in a final technical 
report and m a summary form. The summary reports are given wide distribu
tion throughout the state and nation. Right-of-way conferences, community 
services programs, and regional seminars are held on a continuing basis 
throughout the state. Research is also reported in the monthly magazine, 
"Texas Highways," and in the Institute's own widely disseminated magazine, 
"The Texas Transportation Researcher." 

In keeping with the assigned function to enlist the broad resources of the 
departments and agencies of the Texas A&M University system, the Institute 
has used the interdisciplinary team-approach in staffing research projects. 
This approach has been found to be necessary to solve the complex problems 
of today, which require inputs from a variety of specialties or disciplines. A 
problem in highway materials, for example, may require inputs from the dis
ciplines of civil engineering, chemistry, physics, geology, agriculture soil 
sciences, and others. A problem m the traffic engineering field may involve 
the traffic engineer, mathematician, statistician, and computer specialist. 
Over 30 different disciplines or areas of specialization are represented on the 
present staff, and a variety of other disciplines are available throughout the 
university. 



VIRGINIA 
The Virginia Department of Highways utilizes three types of research: in-

house research conducted by the operating divisions; contract research by 
universities and consultants; and research conducted by the Virginia Highway 
Research Council, the agency assigned the research responsibility. 

The Virginia Highway Research Council is sponsored jointly by the Highway 
Department and the Umversity of Virginia, and is located at the University of 
Virginia School of Engineering and Applied Science. Orgamzed in 1948, i t has 
a current staff of almost 100 fu l l - and part-time employees, expending about 
two-thirds of the state's available highway research funds. The divisions of 
Traffic and Planning, Location and Design, and Right-of-Way do in-house re
search. State universities have been let contracts for highway research. The 
total research budget is approximately $1 million a year. 

The council has a dual purpose- to conduct research for the Virginia High
way Department and to provide education and training for both university stu
dents and department personnel. The umversity provides the council with lab
oratories and office space, partly without charge and partly on a rental basis. 
The Highway Department bears the cost of salaries and operating expenses. 
Council personnel are employees of the Highway Department; however, a few 
Council staff members teach courses for the umversity upon request. 

Policies of the Research Council are formulated by an administration board 
composed of the deputy commissioner and chief engineer of the Highway De
partment (chairman), director of programming and planning, state highway 
research engineer, dean of the School of Engineering and Applied Science of the 
University of Virginia, and the head of the school's Department of Civil Engi
neering. The state highway research engineer is the council's executive of
ficer. The board meets quarterly to consider admimstrative matters and 
general policy. Usually i t does not concern itself with the detailed research 
program, although it does approve the proposed budget. In recent years its 
primary deliberations have been devoted to salary structure, office and labo
ratory space, and relationships between the Highway Department and the Uni
versity. 

The Research Council is divided into 10 sections and 5 service units. The 
sections contain full-time research employees, faculty consultants, graduate 
assistants, student helpers, and techmcians. Because of the physical separa
tion from the Highway Department's central office, the Research Council main
tains its own administrative unit and report and reproduction section. 

Until 1965 the council had a highway research advisory committee, which 
held three or four meetings a year to review the council's research program 
and to approve research proposals and working plans. In addition, some of 
the sections had subcommittees advising them on department needs in certain 
specific research areas. This arrangement m recent years failed to generate 
sufficient interest in the research program, and a better device was needed to 
help bridge the gap between research and the application of findings. As a 
result, the council was reorganized in 1965. The advisory committee was 
abolished and an individual advisory committee of eight to ten persons was 
created for each section. Each committee meets twice a year to review the 
sections' research programs, to suggest research topics, and to assist in 
implementing the findings. Most of the committees meet during the annual 
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spring materials and research conference sponsored by the council, the High
way Department's Division of Materials, and the university. In the fall and 
winter months, each committee meets separately. The committee members 
serve one-year terms, which may be renewed. Committee membership is 
composed of highway administrators from the operating divisions, members 
of the state's educational institutions, and representatives from the Bureau of 
Public Roads. The committees advise the sections on research, but do not 
have any direct control over the research program. 

The primary sources of research projects are the research staff and the 
Highway Department, with each advancing about the same number of proposals. 
Generally proposals are checked with the appropriate operating divisions of 
the department to ascertain their interest prior to being approved by the di
rector of programming and submitted for financing. 

Until recently HPR funds were in excess of needs, and there was little prob
lem in financing projects with these funds. With the urban transportation stud
ies being financed with iVa percent Federal-aid funds, there is presently a 
shortage of planning and research funds. Therefore, i t has been necessary to 
limit contract research and the Research Council's program is being main
tained at the current level of expenditure. Proposals for contract research 
are submitted to the admimstration board for review and approval. This pro
cedure applies only to contracts administered by the Highway Research Council. 
The Division of Traffic and Planning and other operating divisions let their own 
contracts for research. 

To coordinate activities between the School of Engineering and the council, 
a Civil Engineering Department-Council Committee was formed in 1963. The 
committee is comprised of two members each from the council and the Civil 
Engineering Department, and the chairmanship is rotated. One of the activ
ities of the committee was to gain approval of the concept of joint appointments 
between the Umversity of Virginia and the Research Council. Under the con
cept of joint appointments, researchers can be employed by the university for 
teaching purposes, and the Highway Department for research, with salaries 
being prorated. 

In 1966 the council created a Research Planning committee composed of the 
state highway research engineer, two council staff engineers, two additional 
members of the Virginia Highway Department, five members from the educa
tional institutions throughout the state, and a representative from the Bureau 
of Public Roads. The committee's function is to suggest needed research pro
grams. 

While research is the primary function of the council, one of its stated ob
jectives is the educating and training of men in highway engineering and other 
areas encompassed by highway transportation. In pursuing this objective, the 
council sponsors a graduate assistantship program. A graduate student study
ing for his masters or doctoral degree at the University of Virginia may apply 
to the Research Council for a graduate assistantship. Graduate assistants are 
paid on an hourly basis at a rate dependent on their position in the program. 
The graduate assistantship program is not a stipend but rather an opportunity 
to get research experience through affiliation with the council. The graduate 
assistant is rotated through several sections during the early part of his tenure 
to gain orientation. When he is ready to begin his thesis or dissertation, he 
submits a proposal, f irst to the university, and then to the council. He is 
allowed to pursue his research under the guidance of the council and the uni
versity, with the cost of facilities and resources being included as part of the 
council's general research program. Ten graduate research assistantships 
are authorized. 
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The Research Council also periodically sponsors short courses and schools 
for the training of highway personnel and other interested persons. In the 
past few years the council has conducted several short courses m statistical 
quality control methodology on a national basis, some tailored specifically for 
highway administrators. It has also sponsored a number of conferences, two 
of the more noteworthy being the First International Skid Prevention Confer
ence and the National Conference on Statistical Quality Control Methodology in 
Highway and Airfield Construction. 

The council does some new materials evaluations, but because it is separate 
from the Materials Division of the Highway Department i t is not encumbered 
by routine testing problems or a great amount of new product evaluation. The 
location at the university has provided the council with the services of special
ists from the university faculty and a good source of temporary student help. 
It has also provided a source of permanent research staff personnel through 
the graduate assistantship program. 

One of the problems involved in having a separate research imit at a univer
sity is that competition for staff is primarily in the academic market, yet staff 
salaries are hinged to Highway Department levels. Since the academic re
quirements for researchers are considerably higher than for normal highway 
department classifications there has been almost no opportunity for research 
engineers in the council to progress to other positions with the Highway De
partment. 



T H E N A T I O N A L A C A D E M Y O F S C I E N C E S is a private, honorary organization 
of more than 7 0 0 scientists and engineers elected on the basis of outstand
ing contributions to knowledge. Established by a Congressional Act of 

Incorporation signed by Abraham Lincoln on March 3, 1 8 6 3 , and supported by 
private and public funds, the Academy works to further science and its use 
for the general welfare by bringing together the most qualified individuals to 
deal with scientific and technological problems of broad significance. 

Under the terms of its Congressional charter, the Academy is also called upon 
to act as an official—yet independent—adviser to the Federal Government in any 
matter of science and technology. This provision accounts for the close ties that 
have always existed between the Academy and the Government, although the 
Academy is not a governmental agency and its activities are not limited to those 
on behalf of the Government. 

The N A T I O N A L A C A D E M Y O F E N G I N E E R I N G was established on December 5, 
1 9 6 4 . On that date the Council of the National Academy of Sciences, under the 
authority of its Act of Incorporation, adopted Articles of Organization bringing 
the National Academy of Engineering into being, independent and autonomous 
in its organization and the election of its members, and closely coordinated with 
the National Academy of Sciences in its advisory activities. The two Academies 
join in the furtherance of science and engineering and share the responsibility 
of advising the Federal Government, upon request, on any subject of science 
or technology. 

The N A T I O N A L R E S E A R C H C O U N C I L was organized as an agency of the National 
Academy of Sciences in 1 9 1 6 , at the request of President Wilson, to enable the 
broad community of U.S . scientists and engineers to associate their efforts with 
the limited membership of the Academy in service to science and the nation. Its 
members, who receive their appointments from the President of the National 
Academy of Sciences, are drawn from academic, industrial and government 
organizations throughout the country. The National Research Council serves 
both Academies in the discharge of their responsibilities. 

Supported by private and public contributions, grants, and contracts, and 
voluntary contributions of time and effort by several thousand of the nation's 
leading scientists and engineers, the Academies and their Research Council thus 
work to serve the national interest, to foster the sound development of science 
and engineering, and to promote their effective application for the benefit of 
society. 

The D I V I S I O N O F E N G I N E E R I N G is one of the eight major Divisions into which 
the National Research Council is organized for the conduct of its work. Its 
membership includes representatives of the nation's leading technical societies as 
well as a number of members-at-large. Its Chairman is appointed by the Council 
of the Academy of Sciences upon nomination by the Council of the Academy of 
Engineering. 

The H I G H W A Y R E S E A R C H BOARD, an agency of the Division of Engineering, 
was established November 11 , 1 9 2 0 , as a cooperative organization of the highway 
technologists of America operating under the auspices of the National Research 
Council and with the support of the several highway departments, the Bureau of 
Public Roads, and many other organizations interested in the development of 
highway transportation. The purposes of the Board are to encourage research 
and to provide a national clearinghouse and correlation service for research 
activities and information on highway administration and technology. 
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