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•WHEN the International Road Federation set out four years ago to produce a worldwide 
inventory of current research and development, it did so in a spirit of research, to find 
out first how it could be done, what methods should be used, and indeed whether it would 
be possible to achieve a sufficient coverage for the results to be valuable. 

A second objective was to determine what effort would be required, what kind of pro
fessional talent was needed, and how much it would cost. A third purpose was to gage 
the usefulness of the work, the extent to which the results would be used, and how to 
meet any demand that might arise. 

It is not yet possible to answer all these points, but after four years, and with the 
full cooperation of a great number of organizations, especially the Organization for 
Economic Cooperation and Development and the U. S. Bureau of Public Roads, a pat
tern has emerged. The results are encouraging and have indeed generated a far greater 
worldwide interest in what is in total a vast worldwide spread of highway research than 
could have been foreseen. 

Last year Sir William Glanville, IRF consultant and former Director of the British 
Road Research Laboratory, and I reported to this meeting on IRF's progress and ac
complishments. We were still thinking in pioneering terms. Ours was still a new and 
rather exciting adventure. We feel now that so much has been achieved that the need 
for and the value of the inventory are accepted facts. 

By the end of 1966, inventories had been initiated in 35 countries and reports had been 
published for 19 countries. These inventories include most of the countries of Western 
Europe, most of the Western Hemisphere, the Orient from Japan to Australia, some of 
the Middle East, and a start in Africa. In addition, and as a means of keeping these 
data current, five countries have been or are being re-inventoried. 

Two interim reports have been published which list in excess of 2, 300 reports of 
research projects. Figure 1 shows the number of projects inventoried in the 19 coun
tries included in these two IRF reports. 

From the inventories of the 35 countries, the Federation expects a total of some 
3, 000 projects covering current research and development in areas of roads and road 
transport. All of these projects will be, or have been recorded in IRF's formal reports 
to the U. S. Bureau of Public Roads, which has contributed financially to this work. 
Selected projects have been filed in the systems of the U. K. Road Research Laboratory 
and of the Organization for Economic Cooperation and Development, and, through the 
latter organization, with the Laboratoire des Pants et Chaussees (Bridge and Road Lab
oratory) in Paris where the abstracts are in French, and the Forschungsgesellschaft 
fiir das Strassenwesen (Road Research Association) in Cologne, where the abstracts are 
in German. The -cooperation of all of these bodies has been one of the important fea
tures contributing to the success attained. 

It is anticipated, that in addition to the storage and retrieval systems already in op
eration, other countries will wish to establish centers for this type of information in 
additional languages to assure worldwide utilization by highway engineers and scientists. 

Paper sponsored by Special Committee on International Cooperative Activities and presented at the 
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The inventory through the Highway Research Information Service (HRIS) has supplied 
printouts of selected projects and these have been generously circulated to interested 
countries and agencies. As the circulation has widened, the demand for copies of the 
various documents has steadily increased. Our second Interim Report, covering 1 7 
countries, has been widely distributed and is in such demand that it has now been pub
lished and is on sale by the U. S. Department of Commerce. This, in itself, shows the 
value put upon the i..nformation collected. Not only is the information itself proving of 
value to research engineers and others, but also it has already shown up areas of dupli
cation and has indicated where modification of research previously proposed is de
sirable. In at least one instance it has shown that research that had been planned was 
unnecessary. 

Our original objective was the general one of creating an international exchange of 
information on current highway research, so as to reduce unnecessary and wasteful 
duplication of effort, and to facilitate the dissemination of information about useful 
discoveries. "Storage and retrieval" is a phrase in common use these days, and it was 
understood from the beginning that all research projects tabulated by the International 
Road Federation and transmitted to the Bureau of Public Roads would be turned over to 
the HRIS of the Highway Research Board for computer pTocessing and storage. 

This has been done as our information has been gathered, and basic data for thou
sands of research projects from many countries are now filed on tapes, from which they 
can be retrieved and printed out in a matter of minutes. We have also been associated 
with the establishment of research information exchange centers in other countries, 
some under the auspices of the Organization for Economic Cooperation and Develop
ment, where our research data are being filed. 

It is significant that an inventory sheet has been developed, standardized and adopted 
by the IRF and the OECD in collaboration with the U. S. Bureau of Public Roads (Fig. 
2), while still another encouraging development has been the contribution of personnel 
by other countries to this work. In addition to U. S. Bureau of Public Roads personnel 
who are participating in actual field work abroad, Great Britain has made a large num
ber of professionals available for various phases of the project and France has provided 
for the services of four prominent researchers for the current work. 

One of the most interesting aspects of the IRF work has been the increased interest 
generated in research and development. Another important aspect is reflected in the 
discovery of some projects of special interest in all of the countries inventoried to 
date. 

Having reached the stage where the mechanics of storage, retrieval, and exchange 
are largely determined we can now examine and evaluate what we have acquired and see 
what we can do with it. This paper presents a preliminary analysis of the results, plus 
two other important elements: (a) an example of how the use of the inventories has 
helped in directing attention to the latest design features for a certain road facility; and 
(b) case histories of research and development in other countries in an attempt to de
termine how research is developed, how it is conducted, the basic results, and what 
implementation, if any, is made of these results. 

Even without the help of the computer it has been obvious that our reported research 
projects have touched on almost every conceivable field of inquiry relating to highways 
and highway transportation. We have not yet listed any research on highway excavation 
by nuclear blasting, nor have we any reports on lunar soil stabilization, but perhaps we 
have not looked in the right places. When a need for such research is felt (indeed, as 
we write, a probe has been reported as having tested the hardness of the moon's sur
face) we are sure it will be undertaken somewhere. Meanwhile there is plenty to in
terest us in the current programs. We are discovering what fields are being cultivated, 
and where. 

For filing purposes the HRIS classified research reports into 34 coded fields or 
areas, as follows: 

11-Transportation Administration; 12-Personnel Management; 13-Land Acquisition; 
14-Transportation Finance; 15-Transportation Economics; 21-Photogrammetry; 22-
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Highway Design; 23-Highway Drainage; 24-Roadside Development; 25-Pavement Design; 
26-Pavement Performance; 27-Bridge Design; 31-Bituminous Materials and Mixes; 32-
Cement and Concrete; 33-Construction; 34-General Materials; 35-Mineral Aggregates; 
40-Maintenance, General; 41-Construction and Maiiitenance Equipment;- 51-Highway 
Safety; 52-Road User Characteristics; 53-Traffic Control and Operations; 54-Traffic 
Flow; 55-Traffic Measurements; 61-Exploration- Classifications (Soils); 62-Foundations 
(Soils); 63-Mechanics (Earth Mass); 64-Soil Science; 70-Legal Studies; 81-Urban Trans
portation Administration; 82- Urban Community Values; 83-Urban Land Use; 84- Urban 
Transportation Systems; and 90-Highway Research, General. 

This classification offers a convenient basis for reviewing the research activities in 
different parts of the world, though it is clearly impractical in this report to compare 
19 countries in each of 34 subject areas. It must suffice to make a few general observa
tions and to point out some of the more conspicuous national characteristics. 

There appears to be no general pattern of distribution of the projects for all the 
countries, or even for selected groupings of what might seem to be similar countries, 
geographically or socially. Figure 3 shows the numbers of research projects assigned 
by the Highway Research Information Service to each of the subject areas. It should be 
noted that many projects have been counted here in two or more areas. 

The largest single subject area is that of Bridge Design (area 27), with more than 
8 percent of all the projects. But Bridge Design can include a variety of elements like 
metallurgy, foundations, pavements, and traffic capacity, and covers all types of 
structures from interchange overpasses to monumental suspension bridges. And there 
is only this one designated subject area to catch everything specifically related to bridge 
design, whereas other broad subjects-soils, materials, traffic, for example-offer a 
number of area subclassifications among which projects may be distributed. Several 
countries, however, notably Portugal and Japan, were engaged in the planning or con
struction of major bridges. The total for the group of seven subject areas generally 
related to highway design (areas 21 to 27) is 25 percent of all projects. 

Soils, Foundations and Earth Mechanics, in a group of four related subject areas 
(61 to 64), constitute another peak in the diagram, as might be expected. A comparison 
of the individual countries shows that soils studies rank generally higher where highway 
systems are in the earlier development stages. This group comprises 17 percent of 
the total. 

The field of Materials is broken down into five subject areas (31 to 35), together 
making up a fairly substantial share (21 percent of the total) well distributed among all 
of the countries. 

On the other hand, Maintenance ranks quite low, along with Construction and Main
tenance Equipment (areas 40 and 41). At first this seems surprising, but it can be 
explained in part, perhaps, by the circumstance that heavy equipment is usually de
veloped and supplied by large manufacturers as a commercial enterprise and research 
and development are for the most part regarded as individual stock-in-trade. 

Traffic and Safety, as a group of five subject areas (51 to 55), receive considerable 
attention. As might be expected, the emphasis in this field is found to be higher in the 
countries with well-developed highway systems. 

The remaining subject areas, many of them rno1·e specialized or sophisticated, are 
conspicuous by their low showing. Land Acquisition (13), is represented by a single 
project. Personnel Management (12), Transportation Finance (14), Roadside De
velopment (24), and Legal Studies (70) have a few scattered projects, and the four areas 
comprising urban problems (81 to 84) together include only 5 percent of the total. These 
last are, of course, fairly well limited to the more urbanized countries. 

For comparison, Figure 4 shows the distribution of United States research projects 
in the HRIS files, by primary subject areas, in July 1966. Here Cement and Concrete 
(area 32) is the number one research activity, with Bridge Design (27) and Highway 
Safety (51) equally represented for second place, and General Materials (34) falling 
fourth. In most of these major areas, at least, the worldwide emphasis appears to 
parallel roughly that of the United States. 
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It is when we look at the individual countries, and particularly when we compare 
them, that we find contrasts and similarities of special interest. As previously indica
ted, there are few consistent patterns to be observed. This is demonstrated in Figure 5 
where three major European countries are compared (Germany, the United Kingdom and 
France), along with the other three largest countries (Canada, Japan and Australia) in 
terms of number of projects. Where there is much research, the distribution of proj
ects tends to fill out, and the peaks of concentration level off somewhat. But there are 
still conspicuous differences in emphasis. Germany stresses pavement performance 
and pavement materials but gives substantial attention also to traffic and safety. 

In the United Kingdom, Bridge Design looms high, but perhaps less significantly than 
the good showing in Safety and Traffic. France is also conspicuous in Safety. In 
Australia, Pavement Performance and Soils stand high. Japan emphasizes Bridge 
Design-partly due to a proposed major suspension bridge-but also stresses Founda
tions and Soils in an area plagued by earthquakes and unstable volcanic soils. Canada 
is generally strong over the whole range from Highway Design, Materials, and Soils 
to Traffic and Safety. 

As a second group of countries, the smaller European countries are diagrammed in 
Figure 6 (Italy, Portugal, Spain, Norway, Sweden, Ireland and Denmark). For these 
countries the numbers are generally too small to give important significance to their 
distribution. The peak for Bridge Design in Portugal, for example, can be attributed 
to the investigations related to the construction of a major bridge, but it represents 
actually only five research projects. These projects have been completed and will not 
appear in the 1966 survey. 

Italy emphasizes Bridge Design, Safety and Traffic. In Spain, Materials are of first 
importance, but there is also interest in Pavement Performance and Traffic Measure
ments. Norway is interested in Transportation Administration and Transportation 
Economics, and shows more than the usual interest in urban problems. Sweden's 
major effort at the time of the inventory was in Highway Safety. Ireland, though its 
research was limited, shows a wide distribution, with considerable emphasis on ad
ministrative and legal matters, as well as Soils and Foundations. Denmark is also 
limited in its research, but with some concentration on materials and construction. 

Figure 7 shows certain Latin American countries, together with New Zealand 
and the Philippines. Argentina and Brazil emphasize Materials, Soils and Foundations. 
Mexico has no research in Bituminous Materials but is strong on Soils and Soil Me
chanics (Earth Mass). Iron- and oil-rich Venezuela finds more time for urban con
siderations. New Zealand shows interest in a number of fields, without conspicuous 
concentration. The Philippines, with few projects, is most concerned with Materials. 
In all of these countries, however, the number of projects is small, and it takes only a 
few projects in any field to make a disproportionate showing. 

During 1966, the Federation has been continuing its research inventory in the 16 
additional countries-Belgium, The Netherlands, Luxembourg, Switzerland, Austria, 
Finland, Poland, Greece, Turkey, Lebanon, Nigeria, South Africa, Bolivia, Colombia, 
Peru, and Chile - provided for in our extended program. The volume of research in 
these countries as a group appears to be well below what we discovered in our previous 
program. It will, however, round out a substantial worldwide survey. In addition, 
continuing inventories are under way in the United Kinffdom, France and Portugal. 

Already the Federation activities have expanded far beyond the original limited 
scope of the research inventories. Last year we were asked by the Bureau of Public 
Roads to provide information covering research we had reported from the United King
dom relative to "break-away" lamp posts designed to reduce the severity of motor 
vehicle accidents. The available evidence indicated that both the United States and the 
United Kingdom were fairly well advanced in this field, but that neither was fully aware 
of all that was being done. Our representative accordingly observed research at Texas 
A and M University and at tne highway departments of Minnesota and New Jersey, as 
well as that at the U. K. Road Research Laboratory. His report indicated that specifi
cations developed in the United States assured the Interstate Highway System of the 
safest design of this highway facility. Other special projects are now to be explored, 
and it is hoped that such work can be carried on to the point of coordinating multilateral 
projects. 

• 
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As part of the expanded program, too, case histories of particular research proj -
ects in other countries have been studied in an attempt to determine how research is 
developed, the results obtained, and how the results are implemented. 

During the past year we have conducted case studies in the United Kingdom and Ger
many on skid resistance and development of bituminous base construction. In Germany 
the work was carried out by Mr. James M. Rice, of the Bureau of Public Roads, on 
temporary assignment to the International Road Federation. Following are some of 
Mr. Rice's impressions on these two projects in Germany, and one from Mr. G. Grime 
of the Road Research Laboratory on skid resistance in the United Kingdom. 

Regarding skid resistance, the skidding problem appears more severe in West Ger
many than in the United States due primarily to the driving habits and the general lack 
of any speed restrictions. On the other hand, the research bearing on the problem has 
been carried forward rather directly and more coherently than in the United States. For 
example, the Stuttgart trailer method has been standardized for several years, where
as, although Professor Ralph Moyer laid the foundations of the study of skid resistance 
in the United States from 1930 on, the similar ASTM procedure, "Skid Resistance of 
Pavements Using a Two-Wheel Trailer," was proposed as a tentative method only in 
1965. It is pertinent to note that the Stuttgart trailer participated in the Tappahannock 
(Virginia) correlation studies in 1962; therefore, the test results by the two methods 
may be used interchangeably. 

In the area of implementing action with respect to skid resistance of pavement sur
faces, guidelines have been prepared which provide minimum values for coefficients of 
friction for several conditions, and recommendations for remedial action when nec
essary. These guidelines are being advanced by the Advisory Board for Road Research 
and may subsequently be adopted by the Ministry of Transport. In contrast, the United 
States is behind in this res pect. Only in the last year has the ASTM Committee on Road 
and Paving Materials decided to undertake the preparation of specifications for skid re
sistance of paving materials. 

Mr. Grime's case-history study of the skid-resistance research carried out in the 
United Kingdom also discloses a much more concentrated attack on the problems in
volved than occurred in the United States. 

Studies began in the late twenties and received particular attention because of the 
wet climate and the large number of accidents involving skidding on wet roads at that 
time. The studies involved the development of measuring equipment, the comparison 
of surfaces and the elimination of the more dangerous of these. This was done before 
World War II. 

The classification of stones from the point of view of polishing under traffic followed, 
together with the collection of statistics of accidents involving skidding, the statistical 
identification of skidding black-spots, the systematic treatment of black-spots and the 
recording of the effects of the treatment. 

All this led to recommendations for the skid-resistance coefficients in relation to 
classified road conditions. 

In addition, United Kingdom investigations contributed much to knowledge of the im
portance of tire design and composition. They also included the study of peak coeffi
cients which are reached just before skidding takes place and how to make use of these 
coefficients by preventing wheels from locking. Texture in relation to skidding at 
speeds up to 100 mph has been a feature of this work because of the serious nature of 
accidents occurring on motorways at high speeds. Much of this work was reported to 
the First International Conference on Skidding held at Charlottesville, Virginia, in 1958. 

It appears that the application of the results of research to practice is a more cen
tralized procedure in some ways in the United Kingdom than it is in the Unileu Slates 
because of the way the government is organized. 

Concerning bituminous base construction, the most remarkable aspect of the devel
opment of asphalt base was the rapidity with which it was accepted in Germany without 
any really conclusive scientific evidence of its merit and without the benefit of any 
"official" and proven specifications. Although test roads were constructed, the use of 
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asphalt base was well advanced before these tests were fully completed. The real sig
nificance of this event can perhaps best be appreciated by a comparison with United States 
experience. The first uses of hot-mix asphalt base in this country occurred about the 
turn of the century and its use has continued to some extent since that time. Yet it is 
only in the last six or seven years that asphalt base has been actively promoted and has 
become generally recognized as a suitable base for heavy-duty pavements. 

It is also notable that the original "technical directions" have generally proven to be 
quite adequate, and have remained in use without substantial change. This is an attesta
tion to the technical competence of those responsible for their formulation. 

Having had time to review and appraise our experience, we are more than ever con
vinced that the work has been very much worthwhile. We have established a cordial 
working cooperation in every country visited, we have seen substantial progress made 
toward the free and convenient exchange of research information among these countries, 
and our principal concern now is to see that some means are found for keeping the inter
national research inventory up to date. 

The continuing value of the IRF inventories cannot be overemphasized. The several 
countries in which we have conducted a resurvey after only one year have shown how 
rapidly the research programs can change, as some projects are completed and others 
initiated. And, of course, a resurvey usually corrects some omissions or errors. The 
International Road Federation is seeking to provide for a continuous reporting of current 
research projects from all the countries hitherto visited, and many others. The demand 
for information exists, and will surely increase with the availability of such information. 


