
..... 

HIGHWA . RESEARC-H 

Number 45 Subject Area: Highway Safety September 1966 

Introduction. 

COMMITTEE ACTIVITY 
Committee on Highway Safety 

Department of Traffic and Operations 
Highway Research Board 

REPORT ON RESEARCH NEEDS 

Research Problem Statements 

Contents 

. . . . . . . . . . . . . . . . . . . . 
Needed Current Research. . . . ., . . . . 

2 

2 

Major Categories of Research • • • • • • • • • • • • • • • • • • • • • 3-4 

Research Problem Statements 

Public Support and Understanding of Traffic Safety Efforts. 

Highway Design Standards . . . . . . . . . . . . . . . . . . . . 
Driver Education - Performance. Cl • • • • • • • • • • • • • • • 

Highway Capacity and Volume. 

Traffic Control Devices • 

Accident Analysis ••• 

Emergency Communication and Services •• 

Safety Programs. 

Vehicle Design 

Highway Materials •• 

Committee Membership •••• 

HIGHWAY RESEARCH BOARD 

. . . 

. . . 
. . . . . . 

. . . . . 

5 

5-9 

9-11 

12 

13-18 

18-22 

22-23 

23 

24-27 

27 

28-30 

NATIONAL RESEARCH COUNCIL NATIONAL ACADEMY OF SCIENCES - NATIONAL ACADEMY OF ENGINEERING 
2101 CONSTITUTION AVENUE, N.W. WASHINGTON, D.C. 20418 



? 

- 2 -

INTRODUCTION 

A state-of-the-art report is urgently needed to identify significant 
f i ndings from safety researches. The Bureau of Public Roads took a direct 
step forward to this end in the fall of 1965 when it requested the Highway 
Research Board to undertake through an Advisory Committee on Traffic Safe­
ty Research the development of a strategy for a broadly based survey of the 
state-of-the-art in highway traffic safety research and the preparation of 
recommendations for a. concomitant study of the major research needs. 

This group met a.nd generally agreed that there is a considerable 
body of traffic safety information that is neither widely known? available, 
or applied . This information is also fragmented and incomplete. One of 
the objectives set forth by this group to achieve this purpose was to apply 
a systems analysis to the highway traffic safety problem. The system should 
i nclude as subsystems those areas having a significant effect on traffic 
safety. The intent is to develop a conceptual framework for conducting a 
state-of- knowledge exploration as a means for relating hitherto fragmented 
knowledge and identifying gaps in present know~edge. 

An a:pproach to this and other objectives set forth will be, in part, 
consummated this fall when the Highway Research Board holds a National 
Conference on Highway Safety Research. The conference will stress the 
systems approach to safety. A series of typical traffic situations will 
be discussed from a variety of viewpoints to highlight the role of basic 
factors in accidents, and to relate cost effectiveness to the research 
attack proposed. 

NEEDED CURRENT RESEARCH 

Although the foregoing discussed effort will do much to satisfy the 
needed knowledge to identify research areas, the present known areas of 
urgency were expressed quite pointedly by the numerous "Problem Statements" 
submitted to the Committee on Higbway Safety during the past year. Areas 
covered by these statements are vital to the future safety research effort 
a.nd should be made known now to those ene;aged in the planning and conduct 
of research programs. 
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MAJ-OR CATEGORIES OF RESEARCH 

Although the whole of the Highway Safety Research need cannot be 
met by conduct of research describ ed in the problem statements, the 
following do identify ten major categories and statements of research 
in ea.ch group. 

Public Support and Understanding of Traffic Safety Efforts 

Public Information as an Accident Preventative 
How Effective is Public Support 

Highway Design St,anda.rds 

Residential Street Widths 
T~st Sections of ovtimum Design Criteria. 
Commercial Driveway Design 
Median Characteristics and Design - Rural 
Lane Drop at Interchanges 
Crossover Spacing on Noncontrolled Access Roads 
Median Characteristics and Design - Urban 

Driver Education - Performanc e 

Instruction of Drivers for Variable Environments 
Driver Information Needs 
Cues Used and Needed in Driver Decisions 
Pre and Post Driver Licensing Training Requirements 

Highway Capacity and Volume 

Surfac e Smoothness and Roughness Related to Traffic Flow 
and Accidents 

Warrants for Four-lane Divided Roads 

Traffic Control Devices 

Warrants for Special Intersection Treatment 
Warrants for Interchange Lighting 
Optimum Traffic Signal Face Location 
Identifying Hazards Within Roadway for Night Driving 
Use of Green Arrows in Split-Phase Signal Operations 
Driver Behavior Related to Traffic Control Devices 
Need to Vary Speed Indications - Weather, Construction, Other 
Value of Edge Lining 
Wrong-Way Driving 
Traffic Control and Routing for Construction and Maintenance 
Pedestrian and Special Vehicle Use of Interstate Highways 
Speed and Design Relationships - Rm·al 
Signal and Sign Placement Relationships 
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Accident Analysis 

A Model Traffic Accident Analysis System for Use by All Agencies 
Fixed Objects and Accident Involvement 
Improved Accident Exposure Rate Criteria 
Accident Prediction by Intersection Types 
Urban Accident Causation 
Accident Rates for Turning Movements by Intersection Configuration 
Accident Rates Adolescents (Non-licensed Drivers) Operating Farm 

Eq_uipment 
Disseminating Accident Data to Users 
Accident Data Available to Public 

Emergency Communications and Services 

Motorists Needs on Controlled Access and Other Highways 
Level of Police Supervision and Services 

Saf ety Progr ams 

Plan for a Comprehensive and Coordinated System Approach by 
Public Agencies and Private Enterprise 

Vehicle Design 

Advisory Indication for Fuel Supply 
Accident Involvement by Make, Size, Design, and Weight of 

Vehicles in Traffic Stream 
Air Pollution as a Contributor to Accidents 
Seat Belt Usage 
Driver-Vehicle Interaction When Tires Fail 
Communicate Intention to Slow and Turn 

Highway Materials 

Skid-Resistant Surfaces and Measurements 
Preventing Bridge Surfaces From Icing 

The specific problem statements and suggestions for the type of research 
needed in each of these ten areas follow. No attempt to identify urgency 
or magnitude of the problems presented has been·undertaken. Many state­
ments are directed to the need for answers to day-to-day problems rather 
than to the more sophisticated, long-range, analytical solutions for 
achieving a reduction in human and economic loss through motor vehicle 
traffic accidents. 
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RESEARCH PROBLEM STATEMENT 

Title: Public Information as an Accident Preventative 

The public is constantly presented with traffic 
safety information through the various media. 
To what extent does this information adsist in 
preventing accidents? 

PROBLEM AREA: Public support and understanding of traffic safety 
efforts. 

OBJECTIVES: Determine the extent to which knowledge of presently 
available accident prevention information assists 
in the development of accide~t-avoiding behavior. 

STATE OF KNOWLEDGE: There is little or no researL;;' available in this area. 

RESEARCH PROBLEM STATEMENT 

Title: How Effective is Public Support? 

PROBLEM: The public is frequently called upon to support 
traffic safety measures. 

PROBLEM AREA: Public support and understanding of traffic safety 
efforts. 

OBJECTIVES: Determine the public's awareness of the nature and 
the magnitude of the traffic accident problem as 
compared with their awareness concerning other problem 
areas, such as disease, crime, etc. 

STATE OF KNOWLEDGE: There is little or no research available in thi s 
area. 

PROBLEM: 

PROBLEM AREA: 

RESEARCH PROBLEM STATEMENT 

Title: Residential Street Widths 

Optimum widths for minor residential streets. 

Highway design standards. 
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PROBLEM AREA: 

OBJECTIVES: 
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To provide design standards for width as a function 
of development density related to off-street parking 
supply. 

A vast mileage· of residential streets a.re paved each 
year, based on local standards. Many are purely 
arbitrary and inade~uate. In one city, minor street 
midblock accidents represent 12% of all public pro­
perty accidents of the last four years. One study 
has shown a strong relationship between accidents and 
width. Extensive accident research data is needed. 

RESEARCH PROBLEM STATEMENT 

Title: Test Sections of Optimum Design Criteria 

There is a lack of test section(s) of road built in 
various parts of the country using ultimate (as pres­
ently conceived) standards of safe design. The present 
Interstate System design standards are a notable step 
safetywise above the Federal-aid primary road standards. 
With the imminent prospect of more people driving more 
cars more miles at higher average speeds, development 
of even safer design standards is necessary. 

Highway Design Standards. 

To gather accident data from section(s) of road de­
signed and built specifically to reduce the chances 
of having an accident and to ameliorate the hazards 
if one should occur, These data to be used to com­
pare similar experience on conventional Interstate 
System design. The information thus obtained can be 
used to determine direction for increased safety of 
future road construction. 

STATE OF KNOWLEDGE: Work has bE:en done to develop improved standards by 
the General Motors Proving Ground, the various state 
highway departments, and universities through the 
states. 
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RESEARCH PROBLEM STATEMENT 

Title: Commercial Driveway Design 

The best design for commercial driveways. 

Highway Design Standards. 

To provide design standards for width and radii, for 
spacing from intersections and between driveways, 
to develop optimum safety and efficiency. 

Driveway type accidents represent a significant per-
cent of all accidents. In one ci.ty, 10% of all acci­
dents in the la.st four periods have occur:::-ed as a 
result of driveway access along the major route system. 
Existing state and local driveway regulations a.re gen­
erally based on opinion, rather than accident and traffic 
studies. Many of these regulations a.re extremely re­
strictive with respect to width and particularly radii. 
It is known that substandard radii at street intersec­
tions increases the accident rate. Driveways are 
actually private intersections, and in cases of high 
volume genera.tors, carry higher ADT than many public 
street intersections. Research studies are needed to 
determine accident facts to dispell existing opinions, 
before policies and regulations can be changed. 

RESEARCH PROBLEM STATEME:l.'ifT 

Title: Median Characteristics and Design - Rural 

Develop better design of medians on conventional roads 
including minimum widths and types of intersections 
on divided facilities where the elevation of one road­
way is higher than the other. 

This type of facility frequently comes into existence 
where two-lane facilities are built into four-lane 
divided highways by constructing a parallel higher-de­
signed two-lane facility. Such an arrangement frequently 
results in the accident experience on the old lane being 
worse than the new facility. Often the vehicles on the 
higher road (generally old lane) get into the two lower 
lanes even though the medians are relatively wide. Inter­
sections on such divided roadways are difficult to maneuver 
because of the grade and restricted sight distance. Fre­
quently vehicles go the wrong way because they either do 
not see the other lane or feel that it is another facility. 
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Highway Design Standards. 

To provide a safe minimum distance between.divided 
roadways with different elevation and to bring the 
total intersection into better view in order to pre­
vent wrong-way driving. 

RESEARCH PROBLEM STATEMENT 

Title: Lane Drop at Interchanges 

Problems created by dropping lanes at interchanges 
should be thoroughly explored. 

Highway Design Standards. 

To minimize lane changes and merging of traffic to 
fewer lanes within the main travel ways of inter­
changes. It would appear the dropping of lanes would 
be more desirable between interchanges than within 
interchanges. 

RESEARCH PROBLEM STATEMENT 

Title: Crossover Spacing on Non-controlled Access Roads 

To provide proper spacing of crossovers (median open­
ings) on divided highways without controll access. 

Highway Design Standards. 

To provide a guide for minimum spacing of crossovers 
on divided highways in various widths of median in 
areas where roadside development is either residential 
or commercial and in rural areas -where roadside develop­
ment is scattered. 

RESEARCH PROBLEM STATEMENT 

Title: Median Characteristics and Design - Urban 

Better design of medians for surface highways in urban 
areas. 

Highway Design Standards. 
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To provide a means of permitting good access to 
abutting property and at the same time achieving 
high capacity for through movements and maximum 
safety. 

Accidents on surface highways in urban areas continue 
to be a major traffic operations problem. Accidents 
involving or possibly attributable to lef't turns to 
and from the highways at intersections and at non­
intersection points represent an important element 
in the overa,11 accident toll. 

RESEARCH PROBLEM STATEMENT 

Title: Instruction of Drivers for Varying Environments 

Preparing the individuals to drive effectively in to­
day's complex traffic has not been based on scientific 
data. There is a need to develop an eXJ)erimental dri­
ver-training program aimed at promoting and maintaining 
accident-free behavior. This effort must be based on 
the best contributions of current training technology 
and on principles and insights obtained from the recent 
accident-research literature. 

Driver Education - Performance 

To develop instructional packages (training and assess­
ment) for promoting accident-free driving behavior for 
various driving conditions and population characteristics. 

An immediately worthwhile study would be the teaching 
of cues critical to effective driving performance. 
The content would involve cues of importance (geometry 
of various driving situations; visual-perceptual prin­
ciples; the perception of hazard, etc.) based on re­
cent research. 

STATE OF KNOWLEDGE: Training variables have not received systematic con­
sideration in traffic-accident research. Training 
procedures for preparing drivers have been based on 
opinion and conducted without concern for validation. 
Apparent validity and utility have most often served 
as substitutes for verified data. Most of the avail­
able training information comes from statistics compiled 
from accident data. (For example, students trained 
in high school driver-education courses show better 
records than comparable students not so trained, etc.) 
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RESEARCH PROBLEM STATEMENT 

Title: Driver Information Needs 

There are tremendous inconsistencies in the manner 
in which relevant information is presented to a 
driver. Sources of "immediate information," i.e., 
stop signs, turn signs, etc., vary in configuration 
and manner of use from one state to another. Sources 
of "long-term information," i.e., allowability of 
driving at dusk with parking lights, etc., often are 
simply nonexistent. The effect of these inconsistencies 
is to perpetuat e a certain level of confusion in the 
highway system. A driver cannot develop consistent 
patterns of response to particular features of his 
driving environment. The resulting confusion certainly 
must contribute to the continuing accident rate. 

Driver Education - Performance 

The development of a safe and efficient national high­
way system should be viewed as just that, a system­
development problem. In any such development program, 
one must insure the proper flow of information through 
the system. Each system component--and this includes 
each individual operating in the system--must have the 
right information at the right time . .An impairment of 
information transmission through a system ultimately 
can lead to complete failure of the system. 

A taxonomy of information needs for highway drivers 
should be developed. This classification scheme should 
list: 

l. Required classes of "immediate information. 11 

2 . Required classes of "long-term information." 
3, Research results concerning the optimal manner 

of presenting information within each class. 
4. Driver-training requirements relative to the 

use of the above information. 

In addition to the above, a study should be made of 
the information available to drivers at the time of 
accidents. Such a study, focused upon the information­
transmission characteristics of the system rather than 
the physiological or psychological characteristics of 
the driver, could shed considerable light on the causes 
of accidents. 
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RESEARCH PROBLEM STATEMENT 

Title: Cues Used and Needed in Driver Sessions 

A significant number of accidents are attributable 
to the actions of drivers in situations where clear­
cut rules and procedures are lacking. The quality 
of driver judgments in these situations where infor­
mation-communication failures exist is the issue of 
concern. The research issue concerns the cues used 
by the driver in determining his course of action in 
an ambiguous situation. 

Driver Education - Performance. 

To determine the cues utilized by drivers in making 
control actions (decisions) in situations lacking in 
essential elements of information; to determine the 
base level of moment-to-moment information needed for 
making correct decisions. 

STATE OF KNOWLEDGE: Relatively little is known about what cues and infor­
mation the driver uses in making judgments about right-:­
of-way (involving two or more vehicles) in ambiguous 
situations. The research relevant to this area ha.s been 
the studies on crossing maneuvers at intersections, and 
the length-of-gap drivers will accept in traversing 
intersections. 

PROBLEM: 

AREA: 

OBJECTIVES : 

RESEARCH PROBLEM STATEMENT 

Title: Pre-and Post-Driver Licensing Training 
Requirements 

Accidents and dangerous driving behavior apparently 
stem from unfamiliarity and la.ck of experience on 
complex, high-speed roadways. Driver training and 
licensing examinations regarding general practices 
on high-speed roadways are inadequate. New drivers 
learn required skills on trial-and-error basis. 

Driver Education - Performance 
I 

To specify and disseminate general information and 
establish training requirements for use of modern 
highways (e.g., use of entrances and exits, safer 
merging and lane-changing practices, where to expect 
exits, signs, etc.). 
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RESEARCH PROBLEM STATEMENT 

Title: Surface Smoothness and Roughness Related 
to Traffic Flow and Accidents 

Develop a method of measuring the smoothness or rough­
ness of traffic flow in order that a relationship be­
tween the measurement and accidents could be established. 

Highway Ca.pa.city and Volume. 

Promote efficiency and safety of a facility through the 
possible development of new warrants for operational 
measures and superior design for highways. 

RESEARCH PROBLEM: STATEMENT 

Title: Warrants for Four-Lane Divided Roads 

Investigation of the relationship between capacity and 
accidents on high-volume, two-lane roads as a warrant 
for constructing four-lane roads. Is congestion the 
only result of overcrowding two-lane rural roads? If 
the premises upon which capacity is based a.re true, 
then more attempted passing maneuvers under adverse 
conditions should increase accident potential. 

Highway Capacity and Volume. 

To relate accident experience to traffic volumes on 
selected sections of two-lane roads. 

Nearly 90 percent of the rural FAP system alone is 
two-lane highway. On much of this mileage, traffic 
volumes already are above or approach capacity. By 
1975, travel on this system is expected to increase 
by 50 percent. Thus, travel on many more roads will 
approach critical traffic volumes. In 1963, over 
one-third of the rural accidents involved two or more 
motor vehicles colliding between intersections. 
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RESEARCH PROBLEM STATEMENT 

Title: Warrants fm:· ~3pec ial Intersection Treatment 

Does the relationship between accidents and traffic 
volumes at rural intersections warrant special in­
tersection treatment? At what volumes of through 
road traffic and crossroad. traffic does the accident 
experience warrant signalization, channelization, or 
separation? 

Traffic Control Devices. 

To provide highway administrators, designers, and 
traffic engineers with factual information to justify 
expenditures for special intersection treatment before 
highways are constructed or improved. 

Excluding pedestrian accidents, 27 percent of rural 
accidents of all severities and 17 percent of rural 
fatal accidents occur at intersections. Most of these 
accidents involved two or more vehicles and, therefore 
should be susceptible to intersection treatment. 

RESEARCH PROBLEM STATEMEN"T 

Title: Warrants for Interchange Lighting 

To develop warrants for lighting of interchanges on 
rural and urban conventional and full control-of­
access facilities. 

Traffic Control Devices. 

To assist in the reduction of accidents at one of the 
most prevalent locations on controlled-access facilities. 

A very large percentage of the total amount of accidents 
on the Interstate System occurs at interchanges. 

RESEARCH PROBLEM STATEMENT 

Title: Optimum Traffic Signal Face Location 

To determine the best location for traffic signal faces 
at signalized intersections. 

Traffic Control Devices. 
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URGENCY: 

PROBLEM: 
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To establish location ( vertical and lateral) for 
maximum signal face observance with reference to 
accident fre~uency. 

In one city, 30% of all public property accidents 
in the la.test four year period have occurred at 
signalized intersections. There is reason to believe 
that signal head placement is an important factor. 
Current placement practices are based as much opinion 
and considerable compromise. Accident research is 
needed under controlled "before and after" conditions, 
on a broad basis. 

RESEARCH PROBLEM S'.rATEMENT 

Title: Identifying Hazards Within Roadway for 
Night Drivers 

How to effectively delineate or illuminate obstructions 
located within a roadway in order that a. night driver 
might readily comprehend the obj eet. 

Traffic Control Devices. 

Provide uniform delineation or illumination for ob­
structions which will be weatherproof and virtually 
maintenance free, and will actually define the obstruc­
tion. The present standard for obstruction approach 
pavement markings would supplement this type of iden­
tification. 

The present method of delineating obstructions by re­
flective products such as pavement markings and de­
lineators, fail due to adverse weather conditions, 
valdalism and accident damage. Large amounts of money 
are spent in merely maintaining such protective devices. 

A significant amount of automobile and property da.i.'Tlage 
would be reduced if these obstructions could be made 
readily discernible 100 percent of the tilne. 



PROBLEM: 

PROBLEM AREA: 

OBJECTIVES: 

PROBLEM: 

PROBLEM AREA: 

OBJECTIVES: 

PROBLEM: 

PROBLEM AREA: 

OBJ~TIVES: 

- 15 -

RESEARCH PROBLEM STATEMENT 

Title: Use of Green Arrows in Spli t-Phase 
Signal Operations 

Time available for traffic movement at intersection 
where heavy left-turn movements are experienced is 
highly restricted. Best use must be made of green 
arrows for split-phase signal operation. 

Traffic Control Devices. 

Provide uniform operation with minimal vehicular delay 
and minimal vehicle vs. vehicle and vehicle vs. pedes­
trian conflicts. 

RESEARCH PROBLEM STATEMENT 

Title: Driver Behavior Related to Traffic Control Devices 

To relate traffic control devices to driver behavior 
and traffic accidents. 

Traffic Control Devices. 

To evaluate in advance the effectiveness of traffic 
control devices rather than to field test them as is 
now being done. Effective traffic control devices play 
a fundamental part in the efficient and safe flow of 
traffic. Such knowledge could make the devices much 
more efficient and eliminate so much trial and error 
practices. 

RESEARCH PROBLEM STATEMENT 

Title: Need to Vary Speed Indications - Weather, 
Construction, Other 

To study the need of reducing speed limits through 
signs on segments or entire routes on the Interstate 
System during hazardous weather or other driving conditions. 

Traffic Control Devices. 

To reduce accident involvement and severity on the Inter­
state System. It appears the Interstate System may not 
experience the low severity rates claimed for it without 
more restriction than is now being exercised. It is felt 
the lowering of speeds under .hazardous driving conditions 
would be in the interest of safety. 
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RESEARCH PROBL:E:M STATEMENT 

Title: Value of Edge Lining 

To study the need for mandatory installation of edge 
lining on the Interstate System and other high-volume 
divided and undivided facilities. 

Traffic Control Devices. 

To give the motorists assistance in driving especially 
during rainy, foggy, misty and nighttime operations. 
Most fatal accidents occur on rural roads during night­
time driving and while it is rainy, foggy, and misty 
weather. 

RESEARCH PROBL:E:M STATEMENT 

Title: ·Wrone; Way Driving 

Need to inform drivers that they are traveling the 
wrong way on a divided limited access highway. 
The areas. of relatively narrow medians i.e., 30' or 
less presents one type of problem. However, the most 
pressing problem is that of wrong way drivers on fa­
cilities with widely separated roadways. 

Traffic Control Devices. 

To provide some type of sign, marking, or other de­
vice that would effectively advise motorists that they 
are and/or have been traveling in the wrong direction. 

RESEARCH PROBLEM STATEMENT 

Title: Traffic Control and Routing for Construction 
and Ma.int enanc e 

Develop standards for the necessary and appropriate 
traffic control devices for use in maintenance and 
heavy repair projects on the Interstate System. 

Traffic Control Devices. 

To improve the safety of the motoring public and state 
personnel as maintenance operations on the Interstate 
System are so different and much more dangerous to the 
general public and state personnel than on conventional 
r.oads. 
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HESEARCH PROBLEM STATEMENT 

Title: Pedestrian and Special Use of Interstate 
Highway~ 

Study the problem of prohibiting certain persons, 
vehicles, equipment, and animals from using the 
Interstate System and other control-of-access 
facilities. 

Traffic Control Devices. 

To develop as much as possible a. uniform list of 
those types of persons, v ehicles, animals and equip­
ment that should not be permitted to use the Inter­
stat e System. 

At present, in many states there are no more restric­
tions on who or what can use the Interstate Syst em 
than on the conventional roads - even secondary or 
county routes. There is a need for national thinking 
as to whether or not pedestrians (hitchhikers or walkers) , 
persons riding bicycles, tricycles, scooters, horse-
dra:wn vehicles, s elf-propelled machinery or equipment 
(including farm equipment), animals led, ridden or driven 
on hoof and possibly other dangerous operations should 
be permitted on the Interstate System. 

RESEARCH PROBLEM STATEMENT 

Title :~ Speed and Design Relationships - Rural 

Need for establishing speed limits on rural highways 
(especially secondary routes) as related to the design 
of the road. 

Traffic Control Devices. 

To develop a criteria that would establish speed limits 
by design rather than just a blanket statewide speed 
limit. Due to the increase in accidents on the rural­
type highway there is a need for better traffic control 
devices in order to combat the accident problem. 
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RESF..ARCH PROBLEM STATEMENT 

'.l.'itle: Signal and Sign Placement Relationships 

Best design and location of traffic-control signals 
and highway signing. Many well- established display 
principles are ignored in design, construction, and 
location of signals, signs, etc. For example, traffic 
lights are installed against noisy, visual surrounds 
of commercial and other incidental high-brightness 
lights; highway exit lighting often provides a glare 
source which impedes high-speed decision and perform­
ance. Suitable glare shields and backboards could 
prevent this. 

Traffic Control Devices. 

To improve current signal design and installation 
practices through implementation of demonstrated 
human factors principles: 

1. Identification of inadequacies (low signal­
to-noise ratios, glare souces, etc.) 

2. Modification of same. 

Clearly presented and understood traffic-control in­
formation is vital to traffic safety. Research find­
ings must be implemented to accomplish this. 

RESEARCH PROBLEM STATEMENT, 

Title: A Model Traffic Accident Analysis System 
For Use by All Agencies 

Develop a model accident analysis system for engineer­
ing, enforcement and educational purposes that would 
be adapted to state, county and municipal levels. 

Accident Analysis. 

To acquaint all levels of our society with the 
peoblem and develop remedial measures as far as 
possible on a local and state level. 

The small prospect of abating the traffic accident 
prohlPm in the near future warrants the immediate 
and sincere efforts of the local, state and Federal 
Government. 
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RESEARCH PROBLEM STATEMENT 

Title: Fixed Objects and Accident Involvement 

To study the likelihood of accidents in terms of 
the proximity of fixed objects. 

Accident Analysis. 

To establish safer offsets and to help to d.esirn 
safer structures that must be kept closer to the 
travel ways . 

One of the greatest causes of death on rural hit;h­
ways is single-vehicle crashes striking fixed ob­
jects such as bridges, trees, utility poles, culverts, 
embankments, etc. 

RESEARCH PROBLEM STATEMI!."'NT 

Title: Improved Accident Exposure Rate Criteria 

Develop more meaningful accident frequency rates. 

Accident Analysis. 

A better yardstiek for measuring accident involvement 
and severity at intersections and between inter.section:: 
both on conventional and Interstate routes and at intr,r­
sections and interchanges and between intersections and 
interchanges is urgently needed. Present frequency 
rates do not measure accurately the total prnl)lem of 
involvement. The element of exposure is not included 
which probably plays a significant part in accident in­
volvement both on urban and rural streets. 

RESEARCH PROBLEM STATEMENT 

Title: Accident Prediction by Intersection Types 

To determine the accidents likely to occur for each 
of the numerous types of intersections and inter­
changes on urban and rural conventional roads and ful.l 
control-of-access facilities. 

Accident Analysis. 
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To develop safer and more efficient intersections 
and interchanges. There is little doubt that the 
design of interchanges plays a significant part in 
accident prevention or occurrence as an extremely 
high percent of the total accidents occur at inter­
sections and at interchanges. 

RESEARCH PROBLEM STATEMENT 

Title: Urban Accident Causation 

To identify the major basic c·auses of traffic accidents 
in urban areas. There has been little concentrated 
effort to identify basic accident causes in urban areas 
as compared with the effort expended in traffic accident 
study on rural highways. 

Accident Analysis. 

To establish major basic ca.uses of traffic accidents, 
to develop procedures for identi~ying and treating traf­
fic accident causitive factors, and.to develop sound 
public information programs. 

'I.\ 

STATE OF KNOWLEDGE: Traffic accidents in urban areas represent a · significant 
economic loss to the community. In one large city (Los , 
Angeles), the cost of traffic accidents is estimated to 
be over $33.00 per capita annually. The total number 

PROBLEM: 

of accidents and the accident rat es (on some bases) are 
increasing. Municipal traffic agencies have not had the 
funds or necessary facilities adequate to study traffic 
accident causes and to inform the public as to the true 
traffic safety benefit of traffic regulations, traffic 
control devices or corrective measures. As a result, 
traffic management authorities are under pressure to 
install controls and regulations which may not contribute 
to traffic safety and which may help to shield exposure 
of basic causative factors. 

RESEARCH PROBLEM STATEMENT 

Title: Accident Rates For Turning Movements by 
Intersection Configuration 

Turning movement accident rates for basic intersectional 
configurations need to be t.nown. It would be helpful if 
the development of a general accident theory applicable 
to the design and optimum operation of at-grade inter­
sections could be accomplished. 
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Accident Analysis. 

To determine the absolute and/or relative accident 
rates for various turning movements at four-way and 
"T" intersections. 

STATE OF KNOWLEDGE: Over one-half of all motor vehicle accidents in urban 
places occur at intersections. Studies have shown that 
"T" intersections consistently have lower accident rates 
than do four-way intersections. Other studies have in­
dicated that accident rates are more sensitive to cross­
street volume than to changes in major street volume. 
Even though traffic volumes can be estimated with reason­
able accuracy, it is not possible to estimate the number 
of accidents that are likely to occur at an intersection 
for various alternative designs, but it is highly desira­
ble to to able to do this. 

PROBLEM: 

PROBLEM AREA: 

OBJECTIVES: 

PROBLEM: 

PROBLEM AREA: 

RESEARCH PROBLEM STATEMENT 

Title: Accident Rates of Adolescents Non-Licensed 
Drivers Operating Farm Equipment 

Unlicensed children, aged under 15 years, operate farm 
vehicles on rural highways. The extent to which such 
operators are involved in collision accidents with motor 
vehicles is, at present, unknown. According to avail­
able information, no state regulates movement of farm 
vehicles by young, unlicensed operators. 

Accident Analysis. 

To determine accident rates of unlicensed farm vehicle 
operators under 15 years of age. To determine type of 
accidents, location of accidents and circumstances of 
accidents in an attempt to correctly evaluate the in­
fluence of the young. 

RESEARCH PROBLEM STATEMENT 

Title: Disseminating Accident Data to Users 

The need for communicating accident prevention informa­
tion to those in a position to make use of this information. 

Accident Analysis. 
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Determine the extent to which presently available 
accident preventjon information is known by selected 
groups of highway users. There is little or no re­
search available in this area. 

RESEARCH PROBLEM STATEMENT 

Title: Accident Data Available to the Public 

The need for a summary and preliminary evaluation of 
presently available traffic accident prevention in­
formation available to the public and supported by 
empirical evidence. 

Accident Analysis. 

To develop a summary of accident prevention informrr­
tion relevant to the driver, highway, pedestrian and 
vehicle. Identify the "support" for each item of in­
formation, i.e., evidence, common sense, tradition, 
etc. 

RESEARCH PROBLEM STATEMENT 

Title: Motorists Needs on Controlled Access and 
Other Hi ghways 

Stopped vehicles on controlled access highways carrying 
large volumes of high speed traffic are hazardous to 
both the occupants and other motorists. Assistance 
in removing such hazards must b e prompt. 

At present, reliance i's placed upon highway patrolmen, 
maintenance personnel or other motorists to call for 
help when they spot an accident, a car with a flat tire 
or other trouble. This leaves much to chance that the 
safety hazard will be eliminated promptly. 

A more positive, easily available means of summoning 
aid in emergencies on controlled access highways is 
needed not only to reduce patrolling costs and provide 
better service to traffic but most of all to insure 
greater safety for highway users. 
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Emergency Corrnnunications and qervices 

Evaluate on a cost-benefit basis v~rious means of 
providing effective, emergency communication sys­
tems on controlled access highways to increase the 
safety of motorists. Such systems can be based upon 
highway department micro-wave systems, coaxial cable 
installations, on corrnnercially available packaged 
facilities or on combinations thereof. 

RESEARCH PROBLEM STATEMENT 

Title: Level of Police Supervision and Services 

To develop a standard or criteria for adequate en­
forcement and essential services on the Interstate 
System. 

Emergency Corrnnunications and Services. 

To give adequate enforcement and services to those 
using the Interstate System. The Interstate routes 
generally are not as safe as the higher design toll 
facilities; one of the reasons is the closer surveil­
lance, and more adequate enforcement given the toll 
facilities. 

RESEARCH PROBLEM STATEMENT 

Title: Plan for a Comprehensive and Coordinated 
System Approach by Public Agencies and Private 
Enterprise 

There is need for a master plan with specific long range 
and short range goals to orient all governmental agencies 
and private enterprise toward a systematic approach to 
highway safety. 

Safety Programs. 

To provide a systematic approach to this problem which 
will first define the related problems and bring into 
focus those disciplines to cope with its many facets. 
The primary approach will be to coordinate these efforts 
toward specific goals. 
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RESEARCH PROBLEM S'I'AT:E:MENT 

Title: Advisory Indjcatjon for Fuel Supply 

To aid in reducing the number of disabled vehicle 
stops on the Interstate System due to running out 
of gas. 

Vehicle Design. 

Since a problem is caused by vehicles running out of 
gas on controlled-access facilities, the possibility 
of providing a small reserve fuel tank or a flashing 
light with buzzer on the dashboard of new vehicles 
that would be activated when and possibly until the 
gas level reached two gallons should be explored. 
Perhaps this would eliminate many unnecessary and 
dangerous stops on the Interstate System. 

RESEARCH PROBLEM STATEMENT 

Title : Accident I nvolvement by Make, Size, Design, 
and Weight of Vehicles in Traffic Stream 

To determine more precisely by brand names the role 
of design, size and weight that various vehicles play 
in traffic safety in regards to involvement and se­
verity both in urban and rural areas. 

Vehicle Design 

To improve traffic safety through improving design, 
possibly more equal weights of vehicles; or at least 
point out to the public the hazardousness of such 
vehicles that are evident. 

There appears to be some very strong evidence the 
design and lighter weights of the smaller passenger 
vehicles are contributing substantially to the 
increase in the annual traffic deaths. If the govern­
ment can warn the public against the hazards of 
smoking, why not against the hazardousness of vehicles 
if such exists and can be established? 
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RESEARCH PROBLEM STATEMENT 

Title: Air Pollution as a Contributor to Accidents 

The effect of air pollution on Driver Character­
istics and Safety. 

Vehicle Design 

To ascertain the effects (if there exists) of air 
pollution on Driver characteristics and highway 
safety. Seemingly unaccountable highway accidents 
may be the result of polluted air reacting on the 
human system. 

RESEARCH PROBLEM STATEMENT 

Title: Seat Belt Usage 

Legislation in meny states requires the installation 
of safety devices in private automobiles. However the 
utilization of these devices j_s relatively unknown. 

Vehicle Design 

To determine if there is a significant increase in 
the actual use of seat belts among owners of new 
automobiles in states which have laws requiring their 
installation in new vehicles as opposed to states which 
do not. 

STATE OF KNOWLEDGE: The 1960' s have seen a number of states passing state 
laws requiring seat belts in new automobiles sold with­
in the state. Opponents of such legislation argue that 
the use of these devices cannot be legislated and that 
the mandatory inclusion simply increa,ses the price of 
the vehicle. 

RESEARCH PROBLEM STATEMENT 

Title: Driver-Vehicle Interaction when Tires Fail 

PROBLEM: Nature of driver-car interaction when tires fail. 

PROBLEM AREA: Vehicle Design. 
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To determine why some drivers lose control when 
a tire fails and others do not and as a consequence 
what may be done to the vehicle to make such failure 
less a problem to drivers. What can be done for 
drivers to make them better able to cope with the 
situation? 

STATE OF KNOWLEDGE: The extent of the tire failur e problem is attested 
to by the accident r ecords for toll roads and free 
ways. The Operation 66 data shows many accidents 
attributed t o tire failure. There is little data 
on how drivers b ehave when tires fail or what makes 
some drivers successful in coping with tire failure 
and others not. There i s even no agreement about 
on which wheel tire failure is most serious. 

PROBLEM: 

PROBLEM AREA: 

OBJECTIVES: 

RESEARCH PROBLEM STATEMENT 

Title: Communicate Intention to Slow and Turn 

There is need for a device that communicates the slow­
moving farm vehicle operator's intention to turn to 
drivers of faster moving vehicles approaching from 
the rear. 

Vehicle Design 

Devise a signal system for slow-moving vehicles that 
is easy to use, inexpensive to install on both product­
ion and existing equipment, and can be seen from the 
rear by motor vehicle operator regardless of the type 
of equipment being towed. 

STATE OF KNOWLEDGE: Estimates of 1964 slow-moving vehicle collision acci­
dents with other motor vehicles include: 

a. 7000 - 8000 total accidents (including property dam­
age, fatal and non-fatal injury accidents) 

b . 100 fatalities 

c. $9,000,000 total cost (more than one-half of which 
is property damage) 

Slow-moving farm vehicles travel on rural roads and 
normally turn into intersections, driveways, field en­
trances. In discussing the slow-moving vehicle problem, 
Harkness and Stuckey point out that 39% of the slow­
moving vehicle-motor vehicle collisions oecur· aL iuLer­
sections and driveways. Of these accidents, more than 
80% occur when the slow-moving vehicle is turning left. 
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The .Farm Conference, National Safety Council, already 
recommends the use of a reflective bordered, florescent 
triangle to identify slow-moving vehicles for the motor 
vehicle operator. This (SMV emblem) was the result of 
research by Harkness and Stuckey. Other dimensions of 
the slow-moving vehicle - motor-vehicle problem are in­
dicated by Harkness and Stuckey. 

RESEARCH PROBLEM STATEMENT 

Title: Skid-Resistant Surfaces and Measurements 

To develop a better skid-resistant pavement surface 
and eq:..iipment for measuring slipperines ,:;. 

Highway Materials 

To prevent skidding of vehicles particularly where 
the surface is wet. It is felt that if equipment 
could be developed that would permit accurate measure­
ment of slipperiness at normal vehicle speed and a 
program were initiated that would afford constant re­
view of road surfaces, skidding would be a much greater 
problem than is now realized. 

RESEARCH PROBLEM STATEMENT 

Title: Preventing Bridge Surfaces from Icing 

To prevent the surface of bridges from icing before 
the adjacent pavement does. 

Highway Materials 

To reduce accidents often caused by icy bridge decks. 
It is felt that many motorists, especially on the 
Interstate System, do not realize that such conditions 
exists. In some climatic zones the temperature changes 
can cause freezing and thawing of ice on very short 
notice often involving the unfamiliar motorists. 
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