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SUMMARY 

This study of research has been made to enable the Highway Depart­
ment to have a clearer understanding of the nature and methods of 
highway research and especially to develop a definition of highway 
research that would apply specifically to the Arkansas State Highway 
Department. 

A definition of highway research was arrived at by studying the 
five primary functions of the Highway Department and by examining 
previously accepted definitions in an effort to determine the current 
status of research in the routine operations of the Department. 

The basic elements of research were examined along with the 
organizations used by other state highway departments to incorporate 
these into their routine functions. 

The more pertinent findings and conclusions were: 

1. Elements of research currently appear in the basic functions 
of the Highway Department but not to the degree that highway 
research can be presently considered either as a separate 
function of the Department or as an essential part of any of 
the basic functions. 

2. The importance of highway research has been recognized an.d 
encouraged in the past by the Department 1 s participation in the 
research activities of national highway organizations and by 
the establishment of a Joint Highway Research Program with the 
University of Arkansas. 

3. Four types of research were identified 9 with the classification 
being based on t:he underlying purpose for conducting the 
research, These types are -- basic or pure; applied or practi­
cal; development; and operations research. 

4-. The general highway research needs of each of the basic 
functions of the Highway Department were identified and 
correlated with the four elemental types of research. This 
correlation indicated that each of the four types of research 
will be used to satisfy highway research needs but that applied 
research will be of more immediate value than will basic 
research. 

5. A definition of r•esearch was deter•mined that would include the 
Highway Departmentts current definition~ encompass the four 
elemental types of research~ and provide for the accomplish­
ment of the broad research needs of the Department. This 
definition is: 
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''Research shall be limited to exploratory studies, 
investigations, examinations, and experimentations intended to 
secure and analyze, under scientific method , physical and/or 
abstract data; which can be used to delineate substantive 
facts and definitive information that can enlarge and refine 
understandinf of the governing principles and promote the 
science of h1ghwar engineering, economics,and use; primarily 
for practical app ication and use in providing the most sound, 
efficient, !llld economical investment of the public monies 
available for the statutory function of the State Highway 
Collllllission.'' 

6. The "scientific method" was found to be the underlying concept 
in all research endeavors, and five basic elements of this 
method of investigation were identified. 

7. There are four types of research organizations used by high­
way departments to control their research activities. The 
type and number of highway departments utilizing the type in 
1953 are: . 

Type 

Noncentralized 
Centrally Coordinated 
Formal 
Joint 

No. of Highway Departments 

30 
5 

10 
. 5 

51 

8. Each of the four types of organization was found to have 
certain inherent advantaaes and disadvantages; however, a 
just evaluation of the types could not be made without 
knowing how and why the individual states adopted their 
particular type. It was also shown that an organization 
could be developed separate from the specit'ia aims of the 
ol:'ganization. 

RECOMMENDATIONS 

Analysis and study of the da.ta led to the following recommenda­
tions concerning research in the Arkansas Highway Department. It is 
realized that this research endeavor may be exceeding its bounds by 
recommending administrative policy in regard to research, but it does 
so only to be practical and with the clear understanding that the 
proposal of administrative policy is usually not the responsibility of 
the researcher. It was recommended: 

1. That the Highway Department accept the definition of highway 
research as presented herein as a KUide to th~ continue.d 
development of a comprehensive and organized highway research 
program; 

2. That the Highway Department create a highway research advisory 
committeeto guide the continuin(i program and that the 
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committee be organized and function in accordance with the 
general research criteria presented in this report; 

3. That the Research Section of the Planning and Research Division 
be given the responsibility of administering, conducting, and 
reporting on research projects under the guidance and super­
vision of the proposed highway research advisory committee; 

4. And that the advisory committee and the Research Section be 
charged with the preparation of detailed criteria to govern 
the composition and duties of the committee and the methods of 
administering, conducting, and reporting on research projects 
under their control. 
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RESEARCH IN THE ARKANSAS STATE HIGHWAY DEPARTMENT 

I. INTRODUCTION 

Research, according to its more universal meaning -

• • :',;tudious inquiry or examination; specificaJl y and usuaJJ y, 
critical and exhaustive investigation or experimentation having for 
its aim the discovery of new facts and their correct interpI'et.atiou, 
the revision of accepted conclusions, theories, or laws, in the 
light of newly discovered facts, or the practical applications of 
such new or revised conclusions.'' Y 

- has always been present in the Arkansas State Highway Department but 
on a more or less. informal basis. However, only in very recent times 
has it become apparent that research is a vital element of the Highway 
Department and that cognizance of this importance, on the past uncon­
trolled and uncoordinated basis, is not sufficient to insure the dis­
covery of new highway facts and their correct interpretation and 
application. 

The difficulty of conducting proper research results largely from 
the recent rapid advances experienced in the field of highway technology, 
which has greatly increased the number of new facts to be interpreted; 
and from the broadening of the interests of highway transportation, 
which has created a need for studious · inquiry into previously neglected 
areas, such as highway economy, traffic operations, and transportation 
planning. These highway innovations have not only increased the volwne 
of needed research activity but, due to their complex nature and inter­
relationships, have exceeded the bounds of the experience and proper 
understanding of many highway administrators. Thus, even though these 
administrators realize that the innovations must be researched and that 
old highway conclusions, theories, and laws must be examined in the 
light of these innovations, they also realize that they will not be able 
to properly do so without a well-regulated program expressly tailored to 
conduct research. Accordingly, the Engineer of Planning and Research 
for the Arkansas State Highway Department has been directed to create, 
organize, and staff a research section within his Division that will 
control, coordinate, and conduct highway research pertinent to the 
interests of the Highway Department and, by extension, to the transpor­
tation desires and needs of the public. 

PURPOSE OF THIS STUDY 

Highway research in the Arkansas State Highway Department has now 
reached a position that has certain inherent advantages. It is in a 
position to look back upon not only its own past activities but also 
the previous endeavors of other highway departments and public agencies 
that have a history of conducting highway research. As it pauses to re­
examine its goals and reorganize its efforts, to take its proper place 
in the future of the Highway Department, there is a unique opportunity 
to draw on a wealth of experience that, if properly evaluated and 
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utilized, will enable research to be rapidly and successfully organized, 
to assume its rightful responsibilities. 

Research can only ''pull itself up by its own bootstraps" by stu­
dious examination of its past, by selecting from the pool of empirical 
knowledge those elements that will be conducive to the achievement of 
its future goals, and by forming new concepts and methods that experi-

1-ence reveals a need for. It then is the purpose of this study to con­
{ duct an examination of our, and other highway agencies', experience 
, with research and to determine the future aims, methods, and organiza­
\ tion for research within the Arkansas State Highway Department. 

SCOPE OF THIS STUDY 

To delineate the bounds of this "research of research, " the above 
general purpose has been transposed into a set of specific guides that 
determine· the scope of this study. These are: 

(1) To define the wor:d ''reqearch'' and spell out its many ramifica­
tions and connotations as they apply to the Arkansas State 
Highway Department; 

(2) To study and analyze the past and current highway research 
activities of the Arkansas State Highway Department; 

(3) To determine the general research needs, desires, and capa­
bilities of the Arkansas .State Highway Department and to 
interpret the conclusions drawn from items (1) and (2) above 
in the light of these needs, desires, and capabilities; 

(~) Tb formulate broad research methods and procedures that will 
serve as guides for the conduct of future research projects; 

(5) To study and analyze the past and current highway research 
activities of other state highway departments and of the 
Bureau of Public Roads; · and 

(6) To devise a research organization, based on an analysis of 
the past and present research efforts, but predicated on the 
efficient and effective accomplishment of future highway 
research needs, by controlling and coordinating the applica­
tion of the criteria governing research methods. 

AUTHORITY TO CONDUCT RESEARCH 

Before proceeding into the main body of this report, it is neces­
sary to briefly consider the statutory authority and administrative' 
policy authorizing the conduct of research in the Highway Department. 

Premissive authority and delegated responsibility at the Federal 
level is derived from Federal highway laws as set out in Title 23, U.S. 
Code, and promulgated by regulations prepared by the Bureau of Publ~c 
Roads, Department of Commerce. At the State level, these laws and 
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regulations are incorporated by reference in State Highway laws as set 
out in Title 76, Ark. Stats. (1947). These State laws are effectuated, 
in regard to State Highways, by the State Highway Cornnission and its 
administrative agent, the State Highway Department. 

The State Highway Department's authority to do highway research is 
thus essentially rooted in Title 23, U.S. Code; and because of this, 
Section 307 of the Federal law which pertains to research is presented 
here in i.ts entirety: 

Section 307. Title 23, U.S. Code 

307. RESEAlOI AND PLANNING 

''Ca) The Secretarr ia authorized in his discretion to 
engage in research on al phases of hishway construction, 
modernization, develoement, desirn, maintenance, safety, financ­
ing, and traffic conditions, inc uding the effect the~eon of 
State· laws and is authorized to teat, develop, or aadst in the 
testing and developing of any· material, invention, patented 
article, or process, The Secretary may publish the results of 
such research. The secretary may carry out the authority granted 
hereby, either independently, or in cooperation with any other 
branch of the Government, State agency, authority, aaaociation, 
institution, corporation Ci>rofit or nonprofit), or any other 
organization, or person. The funds required to carry out the 
proTisiona of this subsection shall be taken out of the administra­
tive and research funds authorized by section 104 of this title and 
such funds aa may be deposited in a special account with the 
Secretary of the Treasury for such eurposea by any cooperating 
organization or person. The froviuons ·of section 3709 of the 
Revised Statutes, as amended 41 U,$.C, 5), shall not be applicable 
to contracts or agreements made under the authority of this. sub· 
section, 

(b) The Secretary shall include in the highway research 
program herein authorized studies of economic highway geometrics, 
structures, and desirable.weight and size standards for vehicle• 
using the public hi15hways and of the feaaibility of uniformity in 
State regulations with respect to such standards and he ahall 
report from time to time to the Conmittees on Public Works of the 
Senate and of the House of Representatives on the progresa and 
findings with respect to such studies. 

(c) Not to exceed"' per centum of the sums ll{IPOrtioned 
for any year to any State under section 104 of this title shall be 
available for expenditure upon request of the State highway depart­
ment, with the approval of the secretary, with or without State 
fundsi for engineering'and economic surveys and investigationa,.for 
the p anning of future highway programs and the financins thereof, 
for atudies·of the economy, aafety, and convenience of highway 
usage and the desirable regulation and equitable taxation thereof, 
and for research necessary in connection with the planning, deaijp!, 
conatruction, and maintenance of highways end highway syatema, and 
the regulation and taxation of their use.'' 

At the present time, the only Bure.au ·of Public Roads, Department 
of Corrunerce, regulations interpreting this section of the Federal law 
have to do with accounting for planning and r.es.earch funds and to the 
methods of submitting research projects for approval. No regulation or 
policy has been established in regard to the areas of research which may 
b: ~ncl~ded in the Highway Planning Survey Program, except that spe­
cified in the above section of the Federal Statutes. 
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'£he Arkansas Statutes pertaining to State Highways by implication 
incorporate the ·provisions of Title 23 of the U.S. Code in their assign­
ment of authority and responsibility to the State Highway Conunission, as 
shown by the following excerpt from Ark. Stats. (194-7) 76-201. 5: 

"(c) To comply fully with .the erovisione of the present 
or future federal aia acta. The Commission may enter into all 
contracts or agreements with the United Stated Government 
relating to the survey, construction, improvement, and mainte­
nance of roads under the provisions of any preaent or future 
congressional enactment; may submit such scheme or prosram for 
construction or maintenance as may be required by the Bureau 
of Public Roads, Department of Clo1111erce or otherwise provided 
by federal acts, and may do all other things necessary and 
proper to carry out fully the co-operation coateq,lated and 
provided for by present or future acta of Cloa,rea, for the 
conatruction1 1mpr0Ye11ent an41 .. tntenaace of rollCla ia ruftl or 
urban areas. • · 

This same Statute further states that the State Highway Convnission. is 
vested with other powers and duties that may be applied to research, as 
follows: 

''(d) To eatabliah a prDP"UI of current and long•ran,e 
planning for the State Highway Syatem. 

(e) To eatahli1h highway policies and adminiatra~ive 
practices for the guidance and airection of the Director. 

(g) To inveatifate highway condition• and offici.al 
conduct of departments peraonnel. . 

(h) To gather end tabulate information and atatistica 
on road building, maintenance, and improvementa and to disaemi• 
nate the same through the atate through appropriate cbannela. 

ll) To adopt rules and regulations to implement ita 
power•• ' 

It is thus apparent that the State Highway Convnission has ample 
power and, in fact, has been assigned responsibility to conduct highway 
research either through cooperation with the Bureau of Public Roads, and 
financed fully or partially by Highway Planning Survey funds, or without 
the cooperation of the Bureau of Public Roads and financed solely by 
Highway Department funds. 

The State Highway Commission has, in the past, acted within its 
authority and discharged, to a limited extent, its responsibility 
toward highway research by acting favorably on research matters pre­
sented to it by the State Highway Department. For example, the com­
mission has approved participation by the Highway Department in the 
Joint Highway Research Projects, involving the College of Civil 
Engi.neering of the Universi.ty of Arkansas and the Bureau of Public 
Roads. It has encouraged the Department to participate in the Highway 
Research BoEtrd and the Highway Research Correlation Service; it has 
approved of the Highway Department ts financial participation in the new 
American Association of State Highway Officials' highway research 
program; and it has authorized the Department to create a t•esearch 
section. However. the Conmission has not assigned a definite reseat'eh 
1'8sponsibility to the Highway Department nor has it defined or delimited 
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the area of highway research in which its agent, the Highway Department, 
must operate. 

But it is evident that the Highway Department does have sufficient 
authority to engage in highway research, through the utilization of its 
own personnel or personnel outside the Department through the use of 
its own equipment or equipment owned by others, through the use of its 
funds or funds supplied by other agencies, and by working entirely 
within its own organization or in cooperation with other appropriate 
agencies. It must, of course, conduct its research within the bounds 
established by the previously cited legal Statutes and policies, but 
the Department has now reached the point where it must ascertain for 
its administrative superiors, and for itself as well, the research 
responsibilities it is able and willing to assume. 

II. WHAT IS RESEARCH 

The definition of the word nresearch TT presented in the Introduc­
tion is universally applicable, hence broad and super-inclusive in 
nature. What is needed here is a meaning of the word that can be 
applied exclusively -- not to highway research in general, but to high­
way research to be conducted by the Arkansas State Highway Department. 
It is important, not only to the Highway Department but also to the 
agencies and people with which it deals, that the meaning of "researchTT 
be set out in specific terms yet be broad enough to encompass all of the 
highway research responsibilities of the Department. 

Research normally starts with the formulation of hypotheses or 
definitions and delimitations of problems to be studied. It then 
proceeds into the collection of facts pertinent to the hypotheses, 
which when sorted and organized become the data upon which the research 
conclusions are to be based. The body of data is then analyzed in 
accordance with the limits of the study set forth in the definition of 
th~ problem, and conclusions are drawn relative to the proving or dis­
proving of the research hypotheses. Inherent in research are the 
elements of a defined problem, collected and sorted data, methodical 
and controlled analysis, verified conclusions, and, most important, a 
purpose of developing new lawss theories, methods, and ideas that can 
be generally applied to the solution of problems. These elements will 
be examined in detail in this study and then compared to the normal 
activities of the Highway Department to determine where research is now 
included in these normal activities. 

FUNCTIONS OF THE DEPARTMENT 

Basically, the Highway Department is responsible for three highway 
functions. rhese are (1) design; (2) construction; and (3) maintenance 
of State highways. Other functions have been added to facilitate 
accomplishment of the basic functionsj and these are (4) administration, 
(5) planning and (6) materials. At this time~ research is .!1Q.! a primary 
function of the Highway Department even though the Department has been 
active in research as will be pointed out later. (The following dis­
cussion of each of the primary functions is directly based on material 



contained in a paper on the organization, operation, and finance of the 
Arkansas State Highway Department prepared by the Department in November, 
1961, and entitled "Your State Highway Department . n l/) 

1. Design: The design function includes the collection and 
analysis of data and the drawing of conclusions which result 
in detailed roadway job designs, plans, and specifications for 
every foot of roadway and structure to be constructed. Six 
administrative divisions are currently performing this design 
work; i.e., "Bridge Design, 11 "Surveys," "Roadway Design," 
"Materials and Tests," "County Program, TT and "Right of Way". 

Routine highway design does include four of the elements 
of research but cannot be considered research since it lacks 
the fifth element -- that of 'conclusions leading to new ide11s 
or methods that can be universally applied to design efforts _ .. _ 
hence, even though "designn uses the methods commonly assign­
able to research, it is not research. 

2. Construction: TTThe _construttion Division exercises staff super­
vision through the District Engineers over all construction 
activities in the State. Through this overall supervision, a 
uniform in2~pretation of contracts and specifications is 
assured." - From this it can be seen that the function of 
construction, which is administered primarily by the "Con­
struction Division" and the District Engineers in cooperation 
with TTQffice Engineer, TT nMaterials and Tests, TT. and County 
Program, TT is mainly one of supervising and inspecting and, as 
such, cannot be considered to be research. 

3 . Maintenance: The function of highway maintenance consists of 
the overall supervision and performance of work necessary to 
repair and maintain the highways after they are constructed. 
Thi.s includes roadway maintenance and bridge maintenance. Also · · 
included are the efforts needed to operate the _highway system, 
such as signing a1;1d centerstriping, issuing special road use 
permits, and traffic engineering procedures. Here again, 
research is not a routine par.t of this function . . 

4-. Administration: Administration furi:ctions to coordinate, 
correlate, and supervise the divisions perform,ing the above 
basic functions of the Highway Department and provides 
auxiliary services that are 11housekeepingn in nature. · Inherent 
in "administration" are manipulation of p~rs,onnel and equipment 
and the extension of assistance that enable.s the 1Tlinen divi­
sions to properly function . It is, by nature, outside the 
realm of resear•ch. 

5. Planning: The Highway Department has only recently given 
formal recognition to the function of highway planning although 
it has long been a part. of the Highway Department's job. 
Primary responsibility ' is vested in the Planning and Research 
Division, whose functiqn is nto collect and classify, analyze 
and interpret, then publish and disseminate facrual informatiPL 
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relating to highways."1/ Other duties of this Division 
include: long-range advanced highway programming, highway 
adequacy ratings, inventory of critically inadequate highway 
sections, economic projections for financing, economic impact 
studies, economic considerations of proposed highway improve­
ments, and preliminary study of road earnings. 

This is one administrative division in the Highway 
Department whose routine functions either closely parallel or 
actually are research. In this Division, the separation 
between routine fact-gathering and analysis and research can 
only be made on the individual project level. If the end 
result of the project is to gather facts only and does not 
include drawing up conclusions that may be applied to the 
solution of a general field of problems, it is not research. 
If the end result is to present substantiated information on 
conceptions or methods that.£§:.!! be used to solve a series of 
problems in a certain field, it can be considered research. 

Materials: A discussion of the functions of the Highway 
Department and their relation to highway research cannot be 
completed without specifically mentioning the Division of 
Materials and Tests. This Division functions in the areas of 
both design and construction. Its main duty is to "see that 
.the very best materials available are used in our highway 
building program." 1/ In performance of this duty, it inves-
tigates the extent and quality of materials, collects infor­
mation on soil conditions, checks all structural and 
reinforcing steel used in highway and bridge construction, 
and makes on-the-job inspections to see that all materials 
meet specifications. In addition, it has been participating 
in a continuing program of highway research with the College 
of Engineering at the University of Arkansas. 

Materials and Tests is the only division of the Highway 
Department that has been engaged in formal research in the 
past; however, it should be pointed out that although the 
Division is directly suited to conduct research, due to the 
scope of its operations and the equipment it uses, and has 
been active in research in the past, its normal function does 
not now include research. Its efforts toward the function of 
research have been extra-curricular in nature. 

From the foregoing , it can be concluded that the Highway Department 
has not formally recognized highway research as a normal function, even 
though the Department has participated in some research and normally 
does some things that closely border on research. However, it should 
not be concluded that the Highway Department has not recognized the 
value of highway research and made efforts to incorporate it into its 
job. The following illustrations indicate this point: 
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1. Through the American Association of State Highway Officials, 
the .Department has been a participant in the .affairs of the · 
Highway Research Board of the National Academy of Sciences -
National Research Council since its inception in 1921. 

2. The Department is a member of the Highway Research Correlation 
Service, an administrative adjunct of the Highway Research 
Board. · 

3. The Department has conducted many roadway construction experi­
mental projects designed to reveal new construction methods 
through testing the perfonnance of roadway surfaces and bases. 
These have not been formally reported. 

~- A formal agreement has been reached with the University of 
Arkansas in regard to the establishment of a Joint Highway 
Research Program to provide for the oper,jion of a continuing 
program of cooperative highway research.-

5. The Department has agreed to financially participate in the 
Highway Research Program initiated by the American Association 
of State Highway Officials in 1961.~/ 

A definition of "what is research" can be gleaned from the preced­
ing discussion of the functions of the Highway Department and the 
examples of its past research endeavors, but it should be remembered 
that a definition so arrived at would represent past thinking rather 
than a consideration of research in the future. 

This surrmary of experience has been aptly reflected by the Joint 
Highway ~search Program Agreement,2.lwhich was enacted in December 1956, 
and is cited here as the current understanding of the term "research" 
as accepted by the Highway Department. 

''III Purpose: (A) The general purpose of the PRXiRAM is to secure 
and analyze data and to develop facts and information which 
will define the governing principles and will advance the 
science of highway en~ineering for practical application in 
using in the most efficient and economical man.oer the rublic 
moneys now available for highway improvement purposes. 1 

TYPES OF RESEARCH 

Continuing with the examination of the ambiguities of the word 
"research,'.' the following definitions are presented as a guide. to a 
determination of the full range of the word as an aid in determining 
the scope particularly adaptable to the requirements of the Arkansas 
State Highway Department: -
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(1) Baaic or Pure Research: The National Science Foundation 
define• baaic reaearch to be: ''Baaic reaearch is that type 
of reaearch which ia directed toward increase of knowledge 
in science. It is research where the pri•ary aim of the 
investigator is a fuller knowledge or underatanding of the 
subject under atudy, rather than a practical application 
thereof.'' .§I 

( 2) Applied or Practical Reae.arch: "Ap()lied research - -- ia a 
technical undertaking aimed at aolv1ng problems of practical 
aignificance in which the scoee and extent of the work are 
detel'lllined by the degree of likelihood that it will lead to 
practical rewards.'' §I 
'' As>()lied Reaearch ia a aearch for new knowledge direct! y 
apehcable to a specific problem and the application of all 
ex1ating knowledge to the practical solution of the 
problem.'' 1J 

(3) Devel~nt Research: Developaeat re .. arch •ay be considered 
as a aubdiviaion of Applied Research. • 'Development Research 
incJudea auch itema •• deaign, engineering and production of 
phototype modela.'' !/ · 

(4) Operation• Research: ''Operation• Reaearcb ia a scientific 
method of providin, executive departllenta with a quantitative 
baaia for deciaiona regardin1 the operation• under their 
control." • !/ . · 

The above four definitions of research effectively describe the.end 
results of or purposes for undertaking a research project. To properly 
label the particular area to which the research applies, it is only 
necessary to preface "research" with an adjective that describes the 
area; for example, "space research," "atomic research," '"medical 
research," and so on. To define the area of interest in this report, 
the adjective ''highway" is added, and the area of interest then becomes 
"highway research." The point is that the basic types of research, 
according to the end results, are not altered by delimiting the area of 
interest. Hence, "basic," "applied," "development," and "operational" . 
may still be considered as the four elemental types of highway research. 

To further delimit the term "highway research" to fit the scope of 
this report, it is necessary to add reference to the Arkansas State 
Highway Department, thus creating the term, HIGHWAY RESEARCH IN THE 
ARKANSAS STATE HIGHWAY DEPARTMENT. Here again, the basic concepts of 
"research" have not been altered by its modifiers. 

RESEARCH DEFINED 

In the light of the foregoing discussion on "What Is Research," it 
is now possible to arrive at a definition. It is thus proposed that 
HIGHWAY RESEARCH IN THE ARKANSAS STATE HIGHWAY DEPARTMENT be defined as 
follows: 

RESEARCH SHALL BE LIMITED TO EXPLORATORY STUDIES, INVESTIGATION~, EXAMINA-
TIONS, AND EXPERIMENTATIONS INTENDED TO SECURE AND ANALYZE, UNDER SCIENTIFIC 
.METHOD, PHYSICAL AND/OR ABSTRACT DATA IHIClt CAN BE USED TO DELINEATE SUB­
STANTIVE FACTS AND DEFINITIVE INFORMATION THAT CAN ENLAftGE AND REFINE UNDER­
STANDING or .· THE GOVERNlNG PRINCIPLES AND PROMOTE THE SCIENCE OF HIGtlWAY 
ENGINEERING, ECONOMICS, AND USE; PRIMARILY FOR PRACTICAL APPLICATION AND 
USE IN PROVIDING TtlE MOST SOUND, EFFICIENT, AND ECONOMICAL INVESTMENT OF 
THE PUBLIC MONIES AVAILABLE FOR THE STATUTORY FUNCTION OF THE STATE HIGHWAY 
COMMISSION. 
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III. RESEARCH "NEEDS" 

The purpose of this section of the report is to spell out in broad 
terms the current highway research necessities and desires of the State 
Highway Department, within the frame of reference established by the 
definition of research. To properly do this, it is necessary to recon­
sider the functions for which the Department is responsible and to 
indicate how accomplishment of these has been influenced by the recent 
influx of technological innovro~ons and by the broadening of the 
functional area of interest.~ 

DESIGN FUNCTION: 

Previous National and Departmental highway research, which has 
been heavily attentive to the needs of this function, has produced a 
great wealth of definite information on the structural aspects of 
design, but recent added interest in safety and expediency of travel has 
created a need for more knowledge of the geometrical aspect of design. 
If it is realized that the first purpose of the design function is to 
provide a highway facility that will safely, efficiently, and expedi­
tiously~ traffic and secondarily to devise a structure, based on 
physical laws, that will do so in a satisfactory manner, it is readily 
apparent that the geometric aspects take research priority over the 
structural aspects; particularly since the structural aspects have been 
much more thoroughly researched in the past. The general needs of this 
function,.then, are: 

A. Geometric Design: 

1. A greater understanding of the relationship between traffic 
needs and desires and the geometric aspects of highway 
design. 

2 . . The determination of general geometric design policies and 
practices based on the above understanding. 

3. The development of geometric design criteria related to the 
functional classification of roadways. 

B. Structural Design: 

1. More complete knowledge of the physical laws, and their 
inter-relationships, as they pertain to highway.design. 

2. The formulation of rational design policies based on 
physical laws instead of empirical knowledge. 

3. The development of structural designs based on roadway 
function and traffic characteristics. 

CONSTRUCTION FUNCTION: 

Currently, the main research interest is in the materials rather 
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than in the methods and equipment used in constructing highways. As 
pressure for new roads in previously undeveloped areas, and for substan­
tial improvement of existing roads, continues to be applied, and the 
availability of suitable road-building materials is reduced, greater 
interest will have to be given to improving the quality of borderline 
or submarginal material to make it acceptable for roadway construction. 
However, efforts must also be made to continually keep abreast of new 
technology in construction equipment and to devise better methods of 
supervising and testing the performance of highway construction con­
tractors. 

MAINTENANCE: 

Research has not been applied extensively to the maintenance 
function. However, there is evidence that the neglect cannot be 
tolerated much longer. As the total miles of highways increase, design 
standards are raised, and traffic use continues upward, maintenance 
activity is likewise multiplied and could logically reach the point 
where it would become the most important highway function. Thus, it is 
necessary that new maintenance methodology and technology be devised to 
accent efficienty in the performance of the function. This necessitates 
research into the maintenance organization; the use of equipment, · 
personnel, and material; and the level of maintenance as related to 
roadway function. 

ADMINISTRATION: 

At the National level, a great deal of interest has been devoted 
in recent years to improving highway administration, because it is 
realized that improvements in this function must often come before 
improvements can be expected in the other functions. The essential aim 
of T

1administrationn is to effectuate the policies established by the 
administrators, but as the area of highway interest continues to broaden 
it will also become increasingly necessary for the administration 
function to furnish information to the administrators to be used to set 
policy; particularly to determine, on a continuing basis, just what 
position the Highway Department should maintain in the increasingly 
complex total field of transportation and in the overall development of 
the State as well. Research needs then to point to an examination of 
current administrative practices, and a study of the necessity of 
establishing newer and more flexible policies, especially in the area 
of the overall responsibilities of the Highway Department. 

PLANNING: 

Planning is just beginning to assume its full role, and research 
will be a valuable tool in helping this function expand and perform 
properly. At the present time, there is considerable interest in all 
phases of highway planning at both the National and State level. The 
public is becoming increasingly aware of the importance of transporta­
tion in their lives and has caused highway policies to be broadened to 
include study and evaluation of public benefit as part of preliminary 
planning for highways. Then, too, the increasing need for highway 
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improvements, coupled with a required exact budgeting of funds, has 
emphasized the need for plapning. Research, if it is to help ''planning" 
grow and is to ,provide it with tools to implement its duties, will have 
to delve into defining the scope of highway planning, as well as investi­
gating the methods and procedures to be used in accomplishing "planning", . 
Particular interest should be given to determining the place that high­
way planning has in the planning process which deals with the whole 
realm of socio-economic progress. 

APPLICATION OF RESEARCH: 

The foregoing highway research "nee.ds 11 are not intended to serve 
as a list of research projects but as a base to determine how the four 
previously discussed types of research w9uld be applied in the Research 
Section of the Highway Department and how its organization would be 
affected. 

1 Basic Research: Basic highway research can be either physical or 
abstract, but its end result would be new ideas and conceptions rather 
than new methods or procedures. Since the functions of design, con­
struction, · and maintenance are principally "application" functions, the 
products of basic research would have to be examined by applied research 
methods before they could be of direct benefit. However, the function 
of administration, and planning to some extent, is more receptive to 
"raw" new ideas since they are largely policy-making and could utilize 
basic research methods in the quest for new knowledge concerning their 
functions. But since basic research is characterized by a lack of 
administrative control, a lack of foreordained end product, and a lack 
of definite time limits, it does not aptly fit into an organization such 
as the Highway Department. Thus, it is anticipated that basic highway 
research will not be a primary part of the Highway Department's research 
program but that the Department will participate in basic research 
usually through National highway organizations such as AASHO and the 
Bureau of Public Roads. 

The Highway Department should not, however, "close the door" to 
basic research but should be guided by the words of a Department of 
Defense Corrunittee report: 

'' , , • , , having a field of application in mind, it is 
meaningful and sensible for a research administrator, without 
in any way influencing the creative atmosphere within which the 
researcher himself operates, to judge that certain areas of 
basic research have, with high probability, relevance to his 
practical interests,•• 

2 Applied Research: Since applied research has been defined as a 
technical undertaking aimed at solving practical problems, and the 
Highway Department is essentially a technical organization which per­
forms practical functions and is, therefore, continually faced with a 
myriad of practical problems, it is evident that applied research will 
be of primary importance to the Department. 
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The research needs of the design, construction, and maintenance 
functions can be directly satisfied by applied research methods since 
these needs are almost exclusively practical in nature. The needs of 
the administration and planning function are also adaptable to applied 
research but in a more restricted way, as will be brought out later. 

The principles of applied research, which are basically a narrowly 
defined problem and a pre-determined form of end results, usually 
recommendations for action, can be utilized in two ways: (1) by 
examination of or experimentation on underlying concepts revealed by 
basic research; (2) by studying and testing problems ensuing from 
practical experience. Either of these are admirably suited to both the 
needs and capabilities of the Highway Department. Hence, it can be 
predicted that future research by the Arkansas State Highway Department 
will be largely conducted in accordance with the aims, purposes, and 
methods applicable to applied research. 

3 Development Research: Development research is a type of applied 
research where the end product is either an abstract or physical model 
to be used in solving a series of common P,,roblems. Abstract models 
would include mathematical equations or formulas that may be applied to 
the solving of a practical problem, and physical models would include 
prototypes or patterns upon which a series of physical objects or tools 
would be based. Either of these would be directly applicable to the 
elemental functions of the Highway Department. Construction and mainte­
nance would probably benefit more from physical models and adminis­
tration, planning and design from abstract models. 

4 Operations Research: This type of applied research usually 
presents recommendations to guide in the formulation of executive 
decisions or policies. Since the function of highway administration is 
primarily concerned with establishing and coordinating executive policy, 
it is evident that operations research will be especially suitable to 
the investigation of administrative problems. 

From the foregoing, it is apparent that the research needs of the 
Highway Department will be primarily practical in nature, but not 
exclusively; and will encompass all. of the basic functions now relegated 
to the Department. It is also obvious that applied research will be the 
main research method used to investigate and study the needs and to 
produce definitive information to help properly satisfy our highway 
responsibilities. 

IV. METHODS OF RESEARCH 

Inherent in all properly conducted research efforts, regardless of 
purpose or end product, is the rigid adherence to specific research 
procedures commonly known as 11 scientific method. " To understand this 
method, it will be necessary to briefly consider a definition of science. 

All knowledge may be assigned to one of three categories; i.e., 
science, speculation, or superstition. The rule of assignment is not 
the degree of truth attached to the knowledge but the extent that the 
truth can be proven. Thus, superstition may be termed knowledge based 
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on faith, and accepted without proof; speculation is knowledge resulting 
from reasoning or logic that has not been proven empirically; and 
science is knowledge that has been proven by sensual experience. The 
scientific · method has been developed as a means of controlling the 
process of sensual exper.ience to insure that an acceptable level of 
proof is obtained, so that the body of scientific knowledge can be 
truly expanded. To serve its purpose, then the scientific method must 
include these elements: (1) a sharp definition of the aspect of knowl-· 
edge to be studied or examined; (2) the collection of all information 
that has a bearing on the idea under study; (3) analysis of the data to 
illustrate the exact relationship existing between the data and the 
idea; and (4-) the formulation of substantiated conclusions and defini­
tive information based on, and only on, the analysis of the data 
collected. 

By definition, it has been determined that highway research in the 
Arkansas State Highway,Department is to be scientific in nature; hence, 
it is mandatory that · the principles of scientific method be followed in 
conducting research. These same methods can also be applied to the 
reporting of the research project, for the method of presenting the 
material pertinent to the project should follow the methods used to 
obtain the material in the first place. This becomes of particular 
importance when it is realized that the overall aim of any research 
endeavor is to channel information to an audience in a form that is 
readily acceptable to them and thus the report should present the infor­
mation in the same order and style as it was originally produced to aid 
in· its acceptance as proven facts. 

It is realized that more detailed study of research and research 
reporting methods must be made before exact cr.iteria can be formed to 
adequately control and regulate research activities done by, or for, 
the State Highway Department; however, it is not within the scope of 
this report to go that far. This need will be looked to at a later 
date. 

V. THE RESEARCH ORGANIZATION 

A proposed definition of the wor:0 nresearchn has been presented, 
the past and current highway research activities of the Highway Depart-

· ment have beep discussed, general research needs and capabilities have 
been studied, and broad research methods and procedures have been 
illustrated; so it only remains to analyze other highway agenciesr 
research organizations in an effort to devise and recommend an organi­
zation to control and coordinate research activities in the Arkansas 
State Highway Department. 

In 1953, the Highway Research Board ll/ investigated existing 
research organizations in the then 4-8 states, plus Alaska, Hawaii, 
and Puerto Rico; and found that all states had some type of research . 
organization pattern. The following table shows a breakdown, and 
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Figure No. 1 graphically illustrates the types of patterns. 

Non-centralized research 
Centrally coordianted 
Formal 
Joint 

30 states 
5 states 

10 states 
6 states 

51 

The same report defined the research patterns to be: 

Non-centralized Research: ''Non-centralized research is that 
research undertaken by various units of the highway department 
without special organizational framework. This is the tradi­
tional tyee in both state highway deeartments and universities. 
The individual operating function (division, bureau, or 
district) initiates the project of research or investigation, 
securing approval and authorization of funds aa necessary. 
Active direction of the project often resides with the initiator.'' 

Centrally Coordinated Research: ''In centrally coordinated 
research, the various units of the highway department conduct 
research whifh is progrftDIDed and assigned by the executive branch 
of the highway deeartment and coordinated by a research director, 
Central coordination provides a means of assessing the relative 
need of each proposed project and for including the most-needful 
projects to obtain a balanced, continuing program. It also allows 
scheduling of the individual projects to take advantage of the 
researchers and facilities,'' 

Formal Research: • • • • • • • research by these formal, self. 
contained, centrally operated . uni ts officially designated or 
recognized as research units (or divisions) in the state highway 
departmehts, This type of unit is sometimes reaeonaible for the 
whole program but may assign parts of it to outside agencies, It 
has its own director and conducts its own operations, performing 
research and investigations for other operating divisions as 
occasion may require. This type of unit is distinguished from 
the joint research projects by pattern of top mana~ement, aithough 
each operates formally, with its own staff and. facilities,•' 

Joint Research (With Engineering Schools): ''Joint research is 
that research conducted by organizations established and operated 
by joint effort and for the mutual benefit of the state highway 
department and the state university of college. Joint research 
does not preclude the operation of other highway research, either 
inside or outside of the state highway department, but the joint 
research program may constitute a major highway research endeavor 
within a given scale.'' 

Each of the above types of research organizations have certain 
advantages and disadvantages that must be considered in their evaluation. 
The Highway Research Board Special Report 11/ also included a discussion 
of these advantages and disadvantages~ as brought out by the people 
actually working in or with each of the types. This dicussion is pre­
sented below: 

NON-CENTRALIZED RESEARCH 

Advantages: (1) Flexibility; (2) rapid initiation and 
accomplishment; (3) adaptable to spontaneous problems; (~) 
reaches out to anyone with an idea; and (5) can use research 
projects to take up slack time. 
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Disadvantages: (1) No comprehensive Research Needs program; 
(2) may lack thorough planning, including search of records 
and library for previous similar studies; (3) may lack 
continuity -- of sporadic character; (4) possibility of 
incomplete recording and reporting of projects undertaken; 
and (5) probable lack of dissemination of findings. 

CENTRALLY COORDINATED RESEARCH . 

Advantages: 
(1) It retains advantages of departmental operations in 
sustaining an interest in research throughout the organization; 
(2) It takes advantage of opportunities for simple researches 
in any unit of highway department organization; 
(3) No elaborate research organization is required since the 
principal work of the research engineer is that of coordi­
nation, planning, and providing a clearing house and does not 
necessarily entail research op~rations; 
(4) The chief administrator and the heads of all operating 
divisions are close to all resear·ch activities and, therefore, 
are kept aware of requi·rements for changes in specifications 

. and standards; 
(5) The advantages of noncentralized type of _research are 
enhanced by coordination; . 
(6) A mechanism is provided for formulating a program of all 
needed research~ including physical or planning (abstract) 
research and for assigning projects to appropriate research 
units, either outside or inside of the State Highway Depart­
ments; 
(7) Research may be scheduled to use slack time of engineers 

- (or other personnel) engaged in operations; 
(8) A central clearing house is provided for records and 
reports of research done by and for the highway department 
and for dissemination : of research reports and publications of 
the highway department or other rese'arch agencies to the 
several operating divisions; 
(9) An organization ' is provided to encourage and stimulate 
research. · · 

Disadvantages: 
(1) Responsibility for the research program and supervisory 
authority over operations are not always ·equal; 
(2) Research conducted in spare time by the operating 
divisions may result in discontinuity of. effort. 

FORMAL RESEARCH 

Advantages: (1) Direct supervision of research personnel by 
the research engineer; (2) central coordination and statewide 
prograrruning of highway research; (3) functional.ly designed 
laboratories provided with specialized equipment, effective 
use of library, professionally trained scientists employed on 
full-time basis which promotes efficiency in planning, 
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executing, and reporting research; (4) places emphasis on the 
research program and thus sustains the interest of the adrnini­
strativ.er.,qranch of the highway department; and (5) provides 
for a ·cbntinuing and long-range study with proper records anc'l. 
reports. 

Disa!tvantages: (1) Usually (though not necessarily) a 
division (separation) of responsibility for physical and 
planning research; (2) poor communications between research 
division and operating divisions., no special liaison between 
researcher and operating engineer; and (3) a general lack of 
a formally constituted advisory council to assist in suggest­
ing projects and to assist in ge~~~ngLthe. findings put to use . 

... . , .. ,. '.. . -· ' .. , 

JOINT RESEARCH 

Advantages: (1) Provides the benefits of the complementary 
functions of research and teaching; (2) enlists interest of 
student assistants in highway employment; (3) provides train­
ing in the scientific method and advanced education; (4-) 
provides necessary full-time researchers for a continuing 
program; (5) provides environment conducive to highway 
research, with specialized equipment, facilities, and the 
scientific resources of the university; (6) affords the com­
bined technology of the scientist and the engineer, both in 
planning and in oper•ating the project; (7) divorces research 
from operations and avoids conflicting interests; (8) provides 
the advantages of traditional university research with the 
added advantage of the feeling on the par•t of the staff of 
being a part of the highway enterprise; (9) facilitates 
reporting and recording; and (10) provides a stimulus for 
basic research. 

Disadvantages: (1) The possibility that the research organi-­
zation may lose its identity as a real part of the highway 
department, with the resultant lack of utilization of research 
findings by the highway department; (2) fulltime researchers 
may lose touch with highway department operations; and (3) 
limitation on program scope -- university may not he able to 
undertake a complete program of research for the highway 
department. 

The preceding discussion illustrates how the various approaches to 
highway research by the several states may be arbitrarily classified 
into four types and presents advantages and disadvantages inherent in 
each of the types. It goes with.out saying that administrative policy 
and research implementation procedures can al te1' the advantages and 
disadvantages and materially affect the value to the type in a specific 
case. In evaluating these methods, it must alsu be remembered that the 
highway department's aims and purposes for conduct·ing resea1~ch have a 
direct bearing on the usefulness of the type of organization and that , 
normally, the highway administrators established the organization after 
determining the broad aims of research as a part of their highway depart­
ment. 
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Since this present !!research of research" has had an opportunity to 
examine the efforts of other older and well-established highway research 
organizations and is being conducted to serve as a guide in the creation 
of a research organization within the Arkansas State Highway Department, 
it is considered proper and advisable to reverse the above-mentioned 
process of development of a research organization and to propose a type 
of organization before determining the aims and purposes of the organi­
zation. In support of this idea, it is submitted that organizations are 
inherently more rigid in nature and more resistant to change than are 
administrative aims and policies. Thus, if sufficient knowledge is 
available to devise an organization that will adequately serve a wide 
range of purposes and not artificially preclude or restrict the forma­
tion of desirable policy changes, it is advisable to do so. 

From the aspects of highway research brought out in this report, it 
can be stated that the purposes of the research organization would be to: 

l .· Promote and encourage the acceptance of highway research as a 
necessary function of the Highway Department. 

2. Translate the State Highway Commission's policy on highway 
research into specific highway research projects. 

3. Control and coordinate the execution of the projects, including 
a reviewal of progress and final results. 

~- Recommend action to be taken on the findings of specific 
research projects. 

5. Disseminate to appropriate Highway Department personnel the 
results of all highway research that would be of interest to 
these personnel. 

6. Advise the State Highway Commission in :t;'egard to highway 
research administrative policy. 

The study of the types of organizations devised by other highway 
departments indicates that certain elements will be necessary in any 
organization developed to satisfy the above purposes. These elements 
are: 

1. An advisory group made up of people that will conduct research, 
apply the research results, and be in a position to determine 
research needs and capabilities. 

2. This gr•oup should have direct access to top level highway 
management as well as to the lower echelons of the admin­
istration. 

3. A permanent nucleus of research personnel should be established 
to giv~ continuity to the research program under the advisory 
group 1 s control . 
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'+. The primary function of the research organization should be 
restricted to highway research. 

5. The organization should be flexible, in that it should be able 
to meet the research needs determined by future highway admin­
istrative policy. 

VI. RECOMMENDATIONS 

Analysis and study of the foregoing data within the scope of this 
study has led to the following recommendations concerning research in 
the Arkansas Highway Department. It is realized that th.is research 
endeavor may be exceeding its bounds by recommending administrative 
policy in regard to research, but it does so only to be practical and 
with the clear understanding that the proposal of administrative policy 
is usually not the responsibility of the researcher. It is recommended: 

1. That the Highway Department accept the definition of highway 
research as presented herein as a guide to the continued 
development of a comprehensive and organized highway research 
program; 

2. That the Highway Department create a highway research advisory 
committee to guide the continuing program and that the com­
mittee organize and function in accordance with the general 
research criteria presented in this report; 

3. That the Research Section of the Planning and Research Division 
be given the responsibility of administering, conducting, and 
reporting on research projects under the guidance and super­
vision of the proposed highway research advisory committee; 

'+. And that the advisory committee and the Research Section be 
charged with the preparation of detailed criteria to govern the 
composition and duties of the committee and the methods of 
administering, conducting, and reporting on research projects 
under their control. 

/ 

20 



[ 

r 

r 
I 

REFERENCES 

(1) Webster's New International Dictionary, Second Edition, 
Unabridged. 

(2) "Your State Highway Department," Arkansas State Highway 
Department, 1961. 

(3) 11Joint Highway Research Program, ff Arkansas State Highway 
Department and the University of Arkansas, 1956. 

(4) Continuing Cooperative AASHO Highway Research Program, 1961. 

(5) '1Symposium on Basic Research, n American Association for the 
Advancement of Science, Washington DC, 1959, p. 20. 

(6) "Applied Research in the United States, ff National Academy of 
Sciences, National Research Council, Washington DC, 1952. 

(7) S. C. Ogburn, Jr., Op. Cit. 

(8) 11The First Annual Report of the National ·science Foundation, 11 

U.S. Government Printing Office, Washington DC, 1950-51. 

(9) "Methods of Operations Research, 11 Morse & Kimball, The Tech­
nology Press of the Massachusetts Institute of Technology and 
John Wiley and Sons, Inc., New York, p. 1. 

(10) 11Highway Research in the United States, ff Special Report 55, 
Highway Research Board, Washington DC, 1959, p. 18. 

(11) · nHighway Research Organizations, n Special Report 15, Highway 
Research Board, 1953, Washington DC, p. 26. 

21 





f 
r. , 

r 

APPENDIX A 

l 





l. 

Appendix A 

Actions Taken on the Findings of the Report 

The foregoing repo~t was submitted, in a preliminary form, to the 
Director of Highways to guide the establishment of formal policy by the 
Highway Department in regard to highway research. 

The Director of Highways, acting within the authority delegated to 
him by the State Highway Commission, subsequently executed an adminis­
trative order establishing the Highway Research Committee; stipulated 
that the first duty of the Committee would be to prepare a report out­
lining the proposed scope of the Committee's operation; and stated that 
research funds must be budgeted and approved in accordance with proce­
dure governing the expenditure of Highway Planning Survey funds. 

Shortly thereafter, the Director of Highways formally appointed 
members to the Committee and called an organizational meeting. A 
diverse membership was selected so that the Committee would include not 
only Highway Department personnel, who by their experience and adminis­
trative position represented the full scope of Highway Department 
operations, but also University of Arkansas and Bureau of Public Roads 
personnel who could materially assist the Committee in the performance 
of its functions. 

Alternate members were concurrently appointed to insure that effec­
tive representation of the membership would be more likely achieved. 
Ex-officio membership was also established, in principle, so that the 
Highway Research Committee could take advantage of assistance from 
personnel of agencies not originally represented on the Committee . 

The organizational meeting of the Highway Research Committee was 
held on May 24, 1962. At this meeting it was determined that: (1) the 
Committee should be limited to adY.isory, in contrast to executive, 
functions and should always work within whatever administrative chain of 
conunands it encounters; and that (2) the duties and authority of the 
Committee would have to be clearly spelled out in advance of active 
participation in Committee affairs by agencies outside of the Highway 
Department. 

In consideration of these points, the Chairman of the Committee 
directed that a Committee Constitution be prepared and submitted to the 
members for adoption. This document was to reflect the policy of the 
Highway Department as contained in the foregoing report, and the Admin­
istrative Order executed by the Director of Highways as well as the 
desires of original Committee members as presented at the organizational 
meeting. 

The Committee Constitution, Bylaws, Standing Rules for Conduct of 
Business, and Guidelines for Research Activities were adopted by the 
Committee membership in September 1962. 
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On October 19, 1962, the Highway Research Committee held its first 
regular meeting under the Committee Constitution and Bylaws adopted the 
month before. At this meeting the Committee accepted the sponsorship 
of 12 research proposals and directed the chairman to appoint project 
subcommittees to guide the conduct of research outlined by the accepted 
proposals. Subsequently the Di~ector of Highways exe.cuted Administra­
tive Circular No. 62-53 which encouraged cooperation between the Depart­
ment Staff and the project subcommittees. 

Appendix A is concluded by the four following exhibits which aptly 
summarize the initial actions taken by the Highway Department to estab­
lish an organization to promote highway research. 
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EXHIBIT II 

CONSTITUTION 

ARTICLE I 

NAME. The name of this committee shall be THE ARKANSAS HIGHWAY RESEARCH 
COMMITTEE, her~inafter referred to as the Committee; a cooperative organ­
ization representing the Highway Department, Bureau of Public Roads, and 
other State institutions or agencies all having common interest in pro­
motion of research in the field of highway transportation. 

ARTICLE II 

OBJECTIVES. The Committee has been created under the authority of High­
way Department Administrative Order Number 62-S of March 7, 1962, with 
the foll9wing objectives: 

A. To promote and encourage highway research as a necessary 
function of the Highway Department, as an essential element in 
the State's program of higher education, and as a vital measure 
in the improvement of public transportation. 

B. To translate State Highway Corrnnission policy into specific 
highway research projects. 

C. To.coordinate highway research activd.ties, develop comprehen­
sive research programs, screen research project proposals, and 
review the results of the research projects. 

D. To recommend action in regard to application of the findings of 
highway research activities. 

E. To disseminate the pertient information from highway research. 

F. To develop personnel and facilities adequate for a full and 
continuing program of highway research. 

G. To accomplish these i;tims within the framework of existing laws, 
rules, regulations, and policies of the cooperating agencies 
comprising the Committee. 

ARTICLE III 

MEMBERSHIP. The Committee shall be composed of representatives of the 
Highway Department, the University of Arkansas, Bureau of Public Roads, 
and other cooperating State agencies .. Membership from the Highway 
Department will include those employees designated by the Director; and 
from cooperating agencies shall be limited to the number specified in an 
invitation by the Director and named in writing by the head of the coop­
erating organization. An alternate shall be named 'for each member, to 
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serve in his stead at any meeting or on any Committee activity. Member­
ship shall not exceed the number specified by Administrative Order of 
the Director of Highways. 

The Committee shall be authorized to expand the organization within 
the scope of Article II and on a non-voting membership basis, by appoint­
ment of subcommittee (Associate) members from the cooperating agencies 
by the Chairman, with the consent of the affected agency and the approval 
of the Director of Highways. Associate membership shall be limited to 
specific research activities as specified by such appointment . · 

Ex-officio membership on a non-voting basis shall be limited to 
those individuals designated by the Director of Highways to serve on the 
Committee in an official capacity. 

ARTICLE IV 

OFFICERS & ELECTIONS. The Officers of the Committee shall be a Chair­
man and a Vice-Chairman, elected from the membership for two-year terms; 
and a Secretary, who shall be an ex-officio member. 

A. Elections shall be by secret ballot and shall require only a 
simple majority of those voting to elect. 

B. Elections shall be held at the first regular (February) meeting 
in even-numbered years, and the new officers shall take office 
immediately upon election. 

~ 

ARTICLE V 

MEETINGS & QUORUM. The Committee shall be limited to a necessary 
minimum of regular meetings, but the number of called special meetings 
shall be contingent upon the proper pursuit of Committee objectives. 

A. The Committee shall meet regularly on or about the last Wednes­
day in the months of February, June, and October of each year. 

B. The time and place of any meeting will be determined by the 
Chairman, who shall instruct the Secretary to notify members 
at least 30 days prior to the date selected. 

C. The Chairman may call special meetings for the purpose of 
acting upon specific Committee business which cannot be appro­
priately conducted at a regular meeting. 

D. A majority of the members or their alternates shall constitute 
a quorum for all meetings. 

28 



' r 
r 

L 

ARTICLE VI 

AMENDMENT. The Committee Constitution may be amended according to the 
following procedure: 

A. Written copies of proposed amendments shall be submitted to the 
Secretary, who shall submit one copy to each member at least 30 
days prior to the meeting at which the proposed amendment is 
presented for adoption. 

B. The adoption of the proposed amendment shall be determined by a 
three-fourths majority vote in the affirmative by the members 
and approval by the Director of Highways. 
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BYLAWS 

ARTICLE I 

MEMBERSHIP. As presently authorized, the Committee shall include not 
less than nine nor more than fourteen members representing the con­
struction, maintenance, design, administration, and planning functions 
of the Arkansas"Highway Department; the research activities of the .Uni­
versity of Arkansas; and the Bureau of Public. Roads. 

A. Members shall be appointed by the Director of Highways as set 
forth in Art. III, paragraph one, of the Constitution, and a 
memorandum of such appointment will be accepted by the secre­
tary as accreditation to the Committee. Members shall have full 
authority to participate in Committee business, serve as offi­
cers, serve on subcommittees, and vote on all questions which 
may come before the Committee. Membership may be terminated 
only by resignation or by the withdrawal of accreditation. 

B. Associates may be appointed to the Committee by resolution duly 
adopted at any regular meeting of the Corrunittee subject to the 
approval of the agency they represent. The resolution of 
membership shall specify the project or activity for which the 
appointment is made and completion of the specific project or 
activity shall terminate the Associate memberhsip . .A reso­
lution of membership may be initiated by any member under 
Special Order of Business. Associates shall never number more 
than fifty percent (50%) of the membership and shall be_ selec­
ted by reason of the special knowledge, training, experience, 
or skill they are enabled to bring, in an advisory capacity, 
to projects, problems, or activities in the purview of the 
Committee's interest and objectives. Associates may partici­
pate in the discussion of any business before the Committee and 
may serve on project subcommittees, but shall never initiate or 
introduce business nor vote upon any question. The Director of 
Highways may also designate any highway employee as an asso­
ciate by issuance of an Administrative Order to the Chairman of 
the Committee. 

C. Alternate members are designated in the same manner as members, 
each as an alternate to a specific member. In the disability 
of his member, the Alternate shall function as his deputy but 
only upon receiving written instructions from his principal 
(with a copy to the Committee 9ecretary) in advance of the 
meeting as to the necessity for and specific duration of such 
action. Alternates may attend meetings but shall not initiate, 
introduce, nor vote on business before the Committee except 
under a specific written a.uthority of his principal. As 
regards the tenure of office~ duties, and privileges of his 
position, all rules pertaining to members shall apply except as 
set out in this subsection of these By-Laws. 
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D. Ex-officio members named from the Highway Department by Admin-
· """"' istrative Order of. the Director to serve in an official capacity 

to the Committee,;hall serve at the pleasure of the Director 
and shall have all privileges of membership except voting. The 
Secretary shall be an ex-officio member. 

ARTICLE II 

DUTIES OF THE OFFICERS. 

A. It shall be the duty of the Committee Chairman to preside at 
all regular or special Committee meetings. 

. ~· 
B. The Chairman may appoint a Chairman pro tern to preside over the 

conduct of a specific item of business. 

C. It shall be the duty of the Vice-Chairman to preside in the 
absence of the Chairman unless a Chairman pro tern has been 
named. 

D. It shall be the duty of the ·$ecretary to perform administrative 
duties as the Chairman may direct before, dur~S, and after 
Corruni t.tee meetings. ,,. . .,.,_ 

.:.. 
E. The duties of Assoeiates shall be confined to those necessary 

for the proper pros~cution of the functions assigned to them. 

-, ARTICLE III 

MEETINGS - ORDER OF BUSINESS. Regular meetings shall be held as pro­
vided in Article V of the Constitution. The order of business shall be 
as follows: 

Minutes 
Announcements and reports by the Secretary 
Reports by Subcommittees 
Special order of business-
Regular order of business 

The order of business may be altered at any regular meeting by a two­
thirds vote upon a motion immediately after the reading and approval of 
the Minutes . 

Special meetings shall be held as provided in Article V of the 
Constitution. No business other than that stipulated in the advance 
notice shall be considered. 
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ARTICLE IV 

SUBCOtvlMITTEES. The Chairman shall have the authority to appoint sub­
committees within the following limits: 

A. The objective of the subcommittee shall conform to Art. II of 
the Constitution. 

B. Project subcommittees shall function to coordinate the com­
mitteeTs interest in research projects. A project secretary 
may be appointed to perform administrative duties for the sub­
committee if the subcommittee so desires. 

C. Administrative subcommittees shall function to carry out tasks 
of facilitation and administration assigned by the Chairman. 

D. The majority of a project subcommittee shall always be selected 
from the Committee members and the chairman of the subcommittee 
shall always be a Committee member. 

E. The subcommittee shall meet as often as the Chairman of the 
subcommittee may direct but at least one meeting shall be held 
between regular Committee meetings. 

F. Actions of the subcommittees shall be reported to the Committee 
at each regular meeting and are subject to approval of the 
Committee. 

G. The Committee officers shall be members, ex-officio, of all 
subcommittees. 

ARTICLE V 

EXECUTIVE BOARD. An Executive Board shall be composed of the Chairman 
of the Committee, as Chairman, the Committee Vice-Chairman, as vice­
chairman, the Committee Secretary, as secretary, and two members 
elected by the Committee. 

The Executive Board shall meet immediately prior to a regular 
committee meeting or when called by the Chairman or two or more members. 

The Executive Board shall have authority to act on matters which 
in the judgment of the Board must be acted upon before the next regular 
meeting of the Committee but may not act to delete items entered on the 
Agenda as Special Order of Business. 

The Executive Board shall make a full and accurate report of its 
discussion and action at the subsequent regular meeting . 
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ARTICLE VI 

PARLIAMENTARY AUTHORITY. All business meetings of the Committee and its 
subcommittees shall be governed by the rules contained in Roberts Rules 
of Order, Revised, in all cases in which these rules are applicable and 
consistent with the Constitution and By-Laws of the Committee. 

A. Standing Rules shall be adopted to guide the Committee in the 
conduct of meetings and Committee business. The standing rules 
may be suspended during a convened session by a majority vote 
of members present and voting. The standing rules may be 
amended by a two-thirds vote of members present and voting. 

B. Guidelines for Research Activities shall be adopted to guide 
Project"Directors and Subcommittees. 

ARTICLE VII 

AMENDMENT. The Committee By-Laws may be amended as provided in Article 
VI of the Constitution except that only a two-thirds majority of the 
members must vote affirmative. 

STANDING RULES FOR CONDUCT OF BUSINESS 

Note: Provisions have been made in the By-Laws for adoption of whatever 
Standing Rules the Committee may need, but none are proposed at 
this time. If there are rules which you believe should be pro­
posed, please submit them to the Secretary. 
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GUIDELINES FOR RESEARCH ACTIVITIES 

I. GENERAL 

The guidelines shall pertain to the conduct of all research activi­
ties sponsored by the Committee, or subcommittees thereof. The guide­
lines may be amended, rescinded, or suspended by a simple majority vote 
during a regularly convened meeting of the Committee. 

Project subcorrrnittees shall have authority to temporarily amend or 
suspend these guides if in the opinion of a majority of the subcommittee 
such action is vital to the p.roper supervision of the project, if the 
amendment or suspension is not in conflict with the Constitution and By­
laws, and if the amendment or suspension is reported to the Committee 
Chairman as soon as possible after enactment. The actions or the sub­
committee shall be reported to the Comrnittee at the next regular meeting 
and are subject to approval by the Committee·. 

II. FORMATION OF RESEARCH PROJECTS 

A. Preliminary research proposals shall be submitted to the Com­
mittee for review on Form No. P&R-503. The completed form may 
by submitted to th.e Chairman, the Secretary, or a member at any 
time, but the preliminary proposal shall be considered only 
during a regular meeting or a special meeting called for the 
purpose of considering proposals. 

B. The Committee shall either accept, reject, or defer for further 
study all preliminary proposals duly 'Submitted. 

C. On accepted items, a project subcommittee shall be established 
to guide the preparation of a formal project proposal that 
shall serve as the basis of agreement between the Committee 
and all agencies involved in the project and as a specific 
guide for the personnel to be.actually engaged in the research. 

The project proposed shall be a specific and comprehensive 
presentation of the proposed research project and shall 
include~ but not necessarily be limited to, the following 
items: 

1. Title - A clear~ concise statement of subject. 

2. Purpose - A statement of the problem or a definition of 
the area of highway science to be researched~ including 
background data relative to the importance of the study, 
aims; purposes, and the possible applications of the 
findings. 

3. Scope - A statement of the range of the project along with 
limits of the subject to be studied and assumptions or 
hypotheses to be proven. 
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4. Procedures and Methods (General) - A description of the 
methods to be used in collecting and analyzing office , 
field, and laboratory data relative to the project. 

Sources and availability of data and special equipment 
required. Special provisions that may be required to 
completely describe the proposed research project. 

5. Pfloject Organization and Administration - A statement con­
c~rning the personnel and/or agency to perform the research 
and the authority, either statutory or executive, upon 
which the statement is based. A statement concerning the 
person, office, or agency to have responsibility for exe­
cuting the project . Availability of qualified personnel. 

6. Time - An estimate of time to complete the project. If 
the project will proceed in phases, show an estimate for 
each phase. Also indicate the approximate desirable date 
for · beginning the project. 

7. Cost - An estimate of cost showing a breakdown of the 
elements of cost including: salaries, equipment costs, 
material costs and overhead. Each element should also be 
broken down by appropriate sub-elements. Statements con­
cerning sources of financial support and publication and 
dissemination of project findings, conclusions, and recom­
mendations. 

The completed proposal should include signatures indicating 
formal approval by appropriate personnel in the agency to con­
duct the research. 

D. The completed project proposal should be submitted through the 
proper channels of the agency proposing the research to the 
Secretary of the Highway Research Committee for processing. 

1. Projects sponsored by the Highway Department and the 
University of Arkansas will be considered as extensions of 
the Joint Highway Research Basic Agreement and shall be 
processed in accordance with p r ocedures contained therein. 

2. Projects sponsored only by the Highway Department will be 
processed through the office of the Chief Engineer . 

3. Upon approval by State agencies involved , projects in 
categories 1 and 2 involving participation by the Bureau 
of Public Roads will be processed through the Planning and 
Research Division of the Highway Department for submission 
to the Bureau of Public Roads. 

4. If the completed project proposal differs substantially 
from the preliminary proposal upon which it was based, it 
shall be processed through the Executive Board of the 
Committee fo r recommendations as to further action. 
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E. Upon receipt of notification from the Committee Secretary that 

a project proposal has been approved and work may begin, the 
project subcommittee shall request that the project director 
prepare a detailed Work Outline showing the schedule, proce­
dures, and methods for executing the project. 

F. At the Work Outline stage, minor alterations or amendments may 
be made in an approved project proposal by the project sub­
committee if in the opinion of a majority of the subcommittee 
such action is vital to the proper execution of the project 
and if the alteration or amendment is reported to the Committee 
Chairman as soon as possible after ·ena'ctment, The actions of 
the subcommittee shall be reported·to'the Committee at the next 
regular meeting and to the agencies ·that originally approved 
the project proposal~ and are subj_ect to their approval. 

III. CONDUCT OF RESEARCH PROJECTS 

A. It is the intent of the Committee that all research projects 
under their sponsorship shall be conducted ·in accordance with 
the basic principles of scientific method with the researching 
agency making every effort to produce substantiated conclusions 
that will truly expand the knowledge of highway science. 

B. The researching agency shall at all times be responsible to the 
Committee for the proper conduct of research projects insofar 
as the Committee sponsorship is concerned. 

IV. ADMINISTRATION or RESEARCH PR10JECTS 

A. After formation~ approval~ and activation of a research project 
the function of the Committee and project subcommittee shall be 
to advise and guide the conduct of the pr•oj ect through the 
project rlirector and in accordance with the approved Work Plan 
and duly executed amendments thereto. 

B. The Committee or project subcommittee may recommend the appoint­
ment of a project director and project staff~ but formal 
appointment of the project director and staff shall be by the 
agency or agencies dir'ectly involved in the execution of the 
project in accordance with their established administrative 
procedures . 

C. An account of research project activity shall be submitted 
monthly~ or at such intervals as may be provided in the project 
agreement ~ to the Committee directly or through the project 
subcommittee if one has been appointed. The project secretary 
'shall transmit an appropriate number of copies of the activity 
report to all agencies directly involved in the project. 

D. The Conunittee and/or project subcommittee shall have the right 
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to inspect at any time the office, field, and laboratory work 
connected with all research projects under the Committee 1 s 
sponsorship. 

V. DISSEMINATION OF THE RESULTS OF A RESEARCH PROJECT 

A. The Committee or project subcommittee if one has, been appointed 
shall review and act on formal research project:reports sub­
mitted by the project director. 

B. Reports that are accepted shall be transmitted by the Committee 
to interested agencies along with Committee recommendations 
relative to the use of the data and findings contained in the 
report. 

C. Formal release of data, conclusions, or recommendations issuing 
from a research project shall not be made without prior approval 
of the Committee, unless otherwise provided in a Basic Agree­
ment or Project Agreement for the conduct of this research. 
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EXHIBIT III 

ARKANSAS STATE HIGHWAY DEPARTMENT 

ADMINISTRATIVE ORDER 62 - 5 
TO: ALL DIVISION HEADS· DISTRICT ENGINEERS 
SUBJECT: HIGHWAY RESEARCH PROGRAM 

Little RockJ Arkansas 
March 7, 19o2 

The Critical need for an accelerated program of comprehensive research in the Department 
to provide information easential for the proper planning, design, construction, maintenance, 
and finan·cins of hishwaya and highway system• has been recognized by the establishment of 
and allot•ent of funds for a research Hction _in th_e DiYhion of Plaaning and Research, In 
addition to the preeent research acthitiea of our Department, the Commission in December 
1961 approved participation in a continuing highway research program sponsored by the Ameri­
can Association of State Highway Officials. Alao the Bureau of Public Roads on February 2, 
1962, placed increased emphasis on highway reeearch on a nationwide basis by issuance of a 
policy me•orandum (PPMS0-"1,1) stating that henceforth the 1~% Highway Planning Survey Funds 
shall be utilized entirely for planning and research purposes, 

Even though a Divisional unit has bean ~rganized to pro~ote research work, the full dis­
charge of our highway research responsibilities,· the establishment of a w~ll-balanced pro­
gra~ and the proper utilization of the results thereof, require• that the a-cope be broadened 
and a controlled and coordinated research program be developed on a Department-wide basis 
with participation by representatives from all phases of highway work, 

Therefore, in line with this premise, a Depart111e11tal Research Program is hereby authorized 
and established in accord with the following policies and guides: 

1. A Highway Reeearch Committee shall be established to direct the program in _ accordance 
with the attached "composition and Duties of the Arkansas State Highway Department Re­
search Committee." 

2, The first duty of this Committee shall be to prepare a report that will include a def­
inition of the proposed scope of the activities of the Highway Research _Committee, The 
report shall be submitted promptly to the Director for approval. 

3. The total expenditures for the purpos_es of highway research under the supervision of 
the Committee ahall not exceed the fund'!___~!_c!.s._~~d and approved for this purpose during 
any one fiscal year, Reaearch projects selected ahall be eligible for participation in 
1~% Highway Planning Survey Funds, 

Appointment of the Departmental member• of the Highway Research Committee will be announced 
in the near future and a date set the organizational meeting, 
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COMPOSITiON AND DUTIES OF THE HIGHWAY RESEARCH COMMITTEE 

1. The Committee will be composed of three types of members. 

a. Full members .who shall have voting privileges, 
b. Ex-officio members who ahall have authority to participate in the Committee• a business 

but shall not have voting privileges. 
c. AdminiatratiYe mellibers who shall perform duties at the discretion of the Committee 

without voting privileges. 

2. Full members shall include not less than seven nor more than twelve persona representing 
the five primary functions of the Highway Department, i. .e., construction, maintenance, 
design, administration, and planning, and the College of Engineering and the En·gineering, 
Busines•, and Economic Research activities of the Univeraity of Ar .kansaa, 

3. Ex- officio membership shall not exceed six persona who shall be representatives of the 
Bureau of Public Roads, or other official or quasi-official agenciea direct} y concerned 
with the execution of the five primary functions of the State Highway Department. 

4. Administrative membership shall be composed of a secretary plus additional personnel nec­
essary to perform administrative duties as determined by the Committee. 

5. All members of the Committee, regardless of type of 11eaberahip, shall be assigned or ac­
credited to membership by the Director of Highways in accordance with the above ·criteria, 

6, The Committee shall have the general duty, and commensurate authority, to fully supervise, 
control, and/or regulate all highway research performed directly by, through, or for the 
Arkansas State Highway Department and to coordinate th.is research with highw:ay reaearch 
conducted by other agencies which ia of interest to the Arkansas ~tate Highway Department. 

7. In order to properly discharge its general duty the Committee will perform the following 
specific functions: 

a, Meet as often as it shall deem necessary to consider the business brought or caused to 
be brought before the Committee by the membership. 

i. Meetings will be acheduled regularly not more than 
once per month nor less than once per three months. 

ii. Special meetings, may be called at the discretion of 
the Chairman of the Committee, 

b, The place of meeting will normally be the Central Office of the State Highway Depart­
ment; howeyer, the Committee Chairman may determine the place of meeting for any and 
all special or regularly scheduled meetings, 

c. The Committee shall meet at the first opportunity after the initial Committee members 
are assigned or accreoited for the purpose of ustabliahing rules and regulaJ.!.C?ns _nec­
essary for the proper operation of the Committee and for the consideration of present 
or future business. 

d. The Committee ahall prepare, or cause to be prepared, as soon as possible after being 
organized and as often thereafter as the Director of Highway& may direct, a report or 
reports presenting a definition of highway research applicable to the needs and desires 
of the Arkansas State Highway Department, criteria on the methods to be used to propose, 
conduct, and report research projects, and methods to be used to integrate research in­
to the functions of the Highway Department. 

e, The Committee shall review and disseminate to appropriate Highway Department Division 
Engineers, with or without endorsement, any and all information and data resulting from 
research, either controlled by the Committee or performed by others, that may be brought 
before it by the members, 

f. The Committee shall prepare, or cause to be prepared, and shall review and act on pro­
posals for all research projects to be conducted by, through, or for the State Highway 
Department, 

g. The Committee shall prepare, or cauae to be prepared, progre~$ reports for all research 
projects under its supervision or control, 

h, The Committee shall receiYe, review, and act on, as it deems appropriate, final reports 
and/or publications of research under its supervision or control. 

i, The Committee ahall haYe the responaibility to periodically review research project 
cost estimates submitted at the direction of the Committee and it shal 1 have the au­
thority to recommend action as it deems necessary, Th,i ,s responsibil i_~.t. and authority 
may be delegated to a full member, or members, of the -.Committee as the Committee may 
direct, 

j. In all cases, the Committee shall submit to the Director of Highways, or his deputy, a 
true account of all business conducted by the Committee during regularly or specially 
scheduled meetings, 
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r EXHIBIT IV 

ARKANSAS STATE HIGHWAY DEPARTMENT 
LITTLE ROCK, ARKANSAS 

November 2, 1962 

ADMINISTRATIVE CIRCULAR NO. 62-53 

TO: DIVISION HEADS AND DISTRICT ENGINEERS 

SUBJECT: Administration of Highway Research 

The Highway Research Committee authorized by Administrative Order 62- 5 of March 7, 1962, 
is now an active organization _and has reviewed and recommended for programming a number of 
excellent research projects. 

In time many of you and your staff members will be requested by the Committee Chai~man, 
Mr. Henry Schneider, to assist in the development, administration, guidance, and review of 
a specific research project by serving as a member of a Project Subcommittee, Cooperation 
throughout the Department is essential if a comprehensive, worthwhile program of research 
is to be carried on, and you are urged to support the Research Committee ' to the extent 
your ' regular duties permit. A Project Subcommittee will not normally meet more than once 
per month for three to four hours, and you will consider this time as a part of your reg-
ular administrative expense. · 

Practically all research projects will be financed with Federal-Aid Highway Planning Survey 
Funds, and each will be supervised by a Project Director selected by the Prciject Subcom­
mittee, Personnel from your · organizations engaged in the actual · research activities and 
the Project Director will charge their time and expenses to the Federal-Aid project number 
assigned to the research work. 
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Appendix B 

Resume of Research Facilities Available to the Highway Research 
Committee 

It should be acknowledged that the future success of the highway 
research program sponsored by the Highway Research Committee will be 
largely dependent upon the research facilities, or tools, available to 
it rather than upon the organization itself. The following resume of 
research facilities is presented, because of their importance, to show 
in a general way the implements which the Committee may call on to 
further their objectives. These implements have been grouped into four 
categories: (1) personnel to perform and supervise the research work; 
(2) equipment to carry out the necessary tests and measurements; . (3) 
time to devote to the research projects; and (4) money which may be 
allocated to finance the projects. 

I. PERSONNEL: The single most important facility available to the 
Committee.is qualified personnel to supervise and/or conduct highway 
research.' Two groups of personnel may be recognized according to the.fr 
type of qualification. First, would be that group who are well-grounded 
in theoretical knowledge bu~ have obtained most of their experience in 
the application rather than the development of basic highway science., .. 
This group would mainly conduct applied research projects. Second, 
would be that group whose main experience has been in the development 
and tea,ching of basic theory and who would be primarily suited to con­
duct .the more basic or comprehensive highway research. 

A. Highway Department Personnel: The Department currently 
has 188 employees with college degrees who primarily constitute the 
group qualified to conduct applied research. The distribution of the 
degrees is shown as fallows : 

Bachelor Degrees Graduate Degrees 
BA 15 MS 6 
BS 28 MSBA 2 
BSBA 8 MSCE 5 
BSCE 103 MSE 1 
BSIE l LLB 15 
BSE 4-

Total 29 
Total 159 

Only four of the Highway Department 1 s personnel are presently 
·working on highway"research projects, and it should be remembered that 

: the remainder have primary duties that do not include research. However, 
in interviews held this past summer with top-level Highway Department 

, staff members, it was brought out that many of the Department's qualified 
personnel would be available for research on a limited basis as long as 
the research project is essentially an extension of the person's normal 
duty and does not materially interfere with his appointed job. 

In swrunary, the availability of Highway Department personnel to 
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conduct research, will be limited, by nature of the personnel, to applied 
research and will be directly influenced by the scope and aims of the 
individual projects. 

B. University of Arkansas Personnel: The policy of the Univ­
ersity in regard to the availability of personnel to conduct highway 
research has been aptly presented by the Head of the Depar'bnent of Civil 
Engineering in a paper describing the Civil Engineering Research goals. 

"It is the goal of the Department of Civil Engineering to achieYe a balance 
of instruction and research, Research is a desirable adjunct to undergraduate 
instruction and is almost a necessity in enrichment of graduate study, Alao re­
search must ·be nurtured.in the various branches of study now recognized in the 
instructiona'f area o7' civil engineering at the: University and a balanced p.-o­
gram within these areas is a desirable plan," 

"Present plans to increase research personnel are restric.ted to the assign­
ment of teaching personnel on a part-time re.search program during the academic 
year and full time research participation during the summer montha, when teach· 
ing requirements diminish, Consequent with this proposed expanaion in the re­
search program, graduat.e course offerings must also he expand.ed, This meaiia 
the immediate addition of full-time faculty of sufficient stature to immediate• 
ly enter into such an advanced instruction-research program, The i-ecliate 
request is for an addition to the faculty in the highways area and one in aan• 
itary engineering, each of which would be scheduled on a half-time research, 
half-time teaching program. To entice the quality personnel needed to man thea'e 
openings would require a 9:.months salary in the $8,500 • U0,000 range. To 
assist high~aalaried faculty, graduate assistants are more neceaaary than eYer, 
Oi,ar recruitment program · in this area wi 11 be increased but we are practicaU y 
limited to our own graduates until our graduate program ia more widely recogni• 
zed and until we are abJe to offer a Ph.D. with major in civil engineering. 1 
Another alternative is to solicit as'sistance from the Highway Department, 
through a co~perative graduate study~research plan, There is quite a reserYoir 
of BS'_CE deg'ree holders in the Arkll'nsas Highway Department who are capable and 
who might desire to pursue graduate study on the Fayetteville campus but who 
are not in a financial position which would allow them to take an outright 
leave. Perhaps they could be assigned to one of the Highway ·flesearch Projects 
on the campus on a half· time basis with half of their normal pay coming from 
the .. Highway Department without a loss of other indirect benefits. They .'would 
car~y· a normal halftime study load toward a Master's degree and would benefit 
themsehes, the future status of the Arkansas Highway· Department, and the High· 
way Department Research Program on the Fayetteville campua.n · . 

From this it is evident that the University will be able to supply 
personnel of the second type, those who will be suited to conduct the 
more basic and conprehensive type of research. In addition, the 
instructor~researcher relationship provides flexibility in personnel 
resources since it enables the University to assign a person, at least 
one-half time, to a particular research project as the need for project 
directors arises. 

II. EQUIPMENT: In equipment as in personnel, it should be recog­
nized that applied and basic research require different types of 
research implements. Applied research can quite often make use of 
normal operational equipment, and desirably so, since the research 
methods are closely geared to methods used in routine application of the 
findings. However, basic research quite often requires special equip­
ment designed solely for laboratory research. and, frequently, for only 
one specific project. 

A. Highway Department Equipment: The Highway Department 
carries a complete inventory of equipment commonly associated with the 
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operation of a modern highway planning, designing, constructing, and 
maintaining organization. All of this equipment has been acquired to 
perfonn specific functions, none of which are research. The policy of 
the Department in the past has been to purchase only such equipment as 
may be needed to perform the routine tasks assigned to the organization. 
Much of this equipment may be temporarily assigned to a research project 
on the same basis as the assignment of personnel. 

If special equipment is required to conduct a research project it 
usually can be acquired with funds allocated to the project. Pursuance 
of this policy enables the Highway Department to establish a flexible 
research equipment program geared to the needs of specific projects 
without setting up a separate capital outlay budgetary item. However, 
this policy does not allow the Department to acquire general research 
equipment that may be used in the conduct of a wide variety of projects 
and at present there is no provision in the Highway Department's budget 
for the purchasing of such researoh equipment. 

B. University of Arkansas Equipment: The University has IJR.lch 
of what may be styled, standard academic research equipment, that may be 
used in the execution of highway research. It should be remembered, 
however, that this equipment mainly ha~ been acquired to further the 
education of the students and may not be applicable to specific highway 
research projects even if it is available. In any event, it must be 
anticipated that most equipment at the University could be described by 
the following statement on the condition of equipment in the Civil 
Engineering Department. 

wMuch of the Departmental equipment is obsolete and should be replaced by 
more modern equipment. Other equipment, especially that in use on the Highway 
Research Program, has been literally worn out by usage during the past 10 years, 
The budget currently allocated to the Department is barely sufficient to meet 
day-to-day needs and can hardly be considered for replacement of these itema of 
major equipment. In order to continue our research efforts we must either (1) 
al 1 ocate an overhead allowance on future research, ( 2) be allocated funds to 
replace and/or purchase major equipment items, (3) or work out a lease-rental 
procedure to gain use of this equipment for the duration of a particular pro­
ject.• 

Thus it appears that research equipment will be available to the 
Highway Research Committee on a limited basis at the present; however, 
there will be a shortage particularly of ·laboratory and general research 
implements. On applied research projects it will be possible to over­
come most of the equipment limitations but on the more basic projects 
to be conducted at the University the limitations could be serious. 

III. TIME: Time is another of the basic requirements of a 
research program. In every case, the personnel conducting research 
must be able to devote sufficient time to the project so that project 
continuity can be maintained and the results of the project obtained 
soon enough to be useful. 

Time requirements will vary a great deal depending upon the nature 
of the project. ln general, it can be considered that applied research 
projects can be pursued on a shorter and more flexible time schedule 
than can basic research. 

A. Highway Department Time: It seldom can be planned that a 
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Highway Department employee will be able to spend more than 25 percent 
of his time on a research project. However, as brought out in the 
discussion of personnel, it will be possible for most of the qualified 
researchers in the Department to devote time to the conduct of research 
if it does not materially interfere with his routine duties. 

This implies that Highway Department personnel I s r .esearch activ­
ities will have to be applied within a relatively short and flexible 
time schedule which would inherently limit them to applied research 
projects. 

B. University of Arkansas Time: The University has indicated 
that personnel will be available that can devote at least one-half time 
to research . . These instructors-researchers will usually be able to 
rigidly schedule their time on research to permit long range and t:ime 
consuming projects to be undertaken. In addition, . the University will 
be in a posit.ion to hire full time researchers and research ·assistants 
to work on specific projects. 

These time allocation'capabilit.i;es are mainly indicative of basic 
research and illustrate that the Univeirsit)''s prime contribution of 
highway reseci:r'ch should be in that area. . . 

IV. FUNDS: The last. of the primary research :facilities to be. 
considered is the funds that may· be allocated to financially support the 
work of the Highway Research Committee~ · Each of the four 'basic sources 
of money that '. can be identified at this time will be dis.cussed separately . 
below. · · · 

A. Highway Department Funds: None of .the more than $35 ,000, 
000 in State funds received annually by theHighway Department are 
specifically budgeted forhighway · re1=;earch projects except to match 
federal funds which will be discussed later. Nor can . it be anticipated 
in the near future that State funds will be set aside solely to finance 
research projects. 

However, as the . preceding parts of this report show, the Highway 
Department has recognized highway research to be a . legitimate part of 
its total operations and has specifically encouraged the development of 
research by financially supporting the general administration of the 
highway research program. . Thus:, · it · can be antic.ipated that a major part 
of the cost of administering the program will be borne by State funds 
which will, in the end, constitute a significant contrib.ution to highway . 
research. 

B. University of Arkansas funds: Again, none of the more 
'than $7 ,000 ,000 in .State furi.ds received annually by the University of 
Ark'ansas are specifically allocated for h,ighway research projects. The 

;University does, however, contribute mat1frially to 'highway research . by . 
. financ·ing their participation .i~· the" .nJoint . Highway Research Program". 
This contribution is prim~ri}yTn the form of administrative expenses · 
and the furnishing of. building space, together with utilities and 

.laboratory apparatus. 
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C. Bureau of Public Road Funds: Federal Highway Statutes 
provide that one-and-one-half percent (1%°/a) of the total federal high­
way funds apportioned to the individual states be allocated for the 
financing of the State Highway Departmentts Highway Planning Survey 
(HPS) activities. State highway funds are used to match the Federal 
HPS funds at the current approximate rate of 70 percent Federal and 30 
percent State funds. It is estimated that the Arkansas Highway Depart­
ment will have about $800,000 that may be budgeted for HPS work per 
year with approximately $150,000 of that set aside for financing 
specific highway research projects. 

It should be noted that the HPS funds currently constitute the 
only definite source of financial support for specific research 
projects. 

D. Other Funds: Other funds, such as grants from industry, 
foundations, or public and private agencies will be available for high­
way research from time to time. However, these funds usually must be 
expended in compliance with the objectives set forth by the granter 
which will not always correspond with objectives of the Highway Research 
Committee. Thus, these research grants, as substantial and important as 
they may be, cannot be considered a reliable source of funds from the 
standpoint of the Highway Research Committee. 

It may be concluded that the State Highway Department and Univer­
sity of Arkansas can be expected to support the work of the Highway 
Research Committee by bearing the expense of administration of the 
overall program and the individual projects and by providing space and 
utilities for research. But the funds to support actual work on the 
individual research projects sponsored by the Committee will mainly 
come from one source, the l~ percent HPS Fund. 
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