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MINUTES 

ADVISORY BOARD ON HIGHWAY RESEARCH 

National Research Council 

Monday, January l6, I922 - 10 I5 A.M. 
Past Presidents Room, American Society of C i v i l Engineers 

Engineering Societies Building 
29 West 39th Street, New York 

FIRST ANNUAL MEETING 

The f i r s t annual meeting of the Advisory Board on 
Highway Research was ca l l e d t o order at 10 15 A.M. i n the 
Past Presidents Room, American Society of C i v i l Engineers, 
16th f l o o r . Engineering Societies Building, New York. 

Present: 

Members of Board 

David Beecroft, Society of Automotive Engineers 
A. J. Brosseau, National Automobile Chamber of Commerce 
Henry M Crane, Alternate, Society of Automotive Engli 

neers 
A l f r e d D F l i n n , Vice-Chalrman, Engineering Foundation 
A. T Goldbeck, Alternate, Bureau of Public Roads 
W. K. Hatt, Director, Advisory Board on Highway Research 
W. M. Kinney, American Concrete I n s t i t u t e 
Nelson P. Lewis, American Society f o r Mimiclpal Improve­

ments 
Thomas H MacDonald, Bureau of Public Roads 
Anson Marston, Chairman, Advisory Board on Highway 

ReseBLTch 
H, deB Parsons, itaerican Society of Mechanical Engi­

neers 
George H. Pride, Alternate, National Highway T r a f f i c 

Association 
S. Whlnery, American I n s t i t u t e of Consulting Engineers 
Col. E. Eveleth Wlnslow, Corps of Engineers, U, S. A, 



Chairmen of Committees (Not Members) 

T. R. Agg, Committee on Economic Theory of Highway Im­
provement 

H. S. Mattlmore, Committee on Character and Use of Road 
Materials ^ 

C. A. Adams, Sub-committee on Tractive Resistance of 
Roads 

Guests 
j r 

W. P. B l a i r , National Paving Brick Manufacturers As­
sociation 

Julian Chase, Class Journal Company 
W. P. C h r i s t i e , Associated General Contractors of America 
L. R. Davis, Unxted States Tire Company 
C. N. Forrest, The Barber Asphalt Paving Company 
George E. Hamlin, Connecticut Highway Department 
Major Mark L I r e l a n d , Tractive Resistance Research, 

Massachusetts I n s t i t u t e of Technology 
Pyke Johnson, National Automobile Chamber of Commerce 
E. J. Mehren, Engineering News-Record 
A, B. Rundall, representing Mr Charles W. L e a v l t t , 

C i v i l and Landscape Engineer, New York, N, Y. 
John C Long, National Automobile Chamber of Commerce 
Norman G Shidle, Automotive Industries 
C. J. Tilden, Yale University 

Regrets were received from Arthur H. Blanchard, 
Robert A. Ctmmiings, W. 0. Hotchklss, A, N.« Johnson, J. S, 
Langthom, Manley Osgood, W. D Uhler, George S. Webster, 
of the Board, also from J, R, Bibbins, Charles J. Bennett, 
£ N. Chandler, H. C. Dickinson, Wm. P. Eno, Dugald C. 
Jackson, Chaxles W. L e a v l t t , E. H. Lockwood, George E. 
Martin, Calvin W. Rice, E. Guy Sutton, A. L. V i l e s , 
Charles M. Upham, C. L. Wetrwick and George F Zook. 

Also absent Prevost Hubbard, American Society 
f o r Testing Materials, E. B. Mathews, Alternate, Associa­
t i o n American State Geologists, P. A. M o l i t o r , American 
I n s t i t u t e of Consulting Engineers, E. J. Moore, American 
Concrete I n s t i t u t e , and Daniel E. Moran, Altei-nate, Amer­
ican Society of Mechanical Engineers. 

a 
u 



MINUTES 

Minutes of the meeting of November 11, 1̂ 20 were 
approved as presented. 
INTERIM ACTIONS OF EXECUTIVE COMMITTEE 
MHMa^BB— • • ••• Mil I I • » 

VOTED: That the report of the Executive Committee 
and i n t e r i m actions therein recorded be approved. 

APPOINTMENT OF COMMITTEES 
VOTED: That the Chairman be authorized t o appoint 
necessary committees. 

I n accordance w i t h authority granted, the Chairman 
appointed C. J. Tilden, Chairman, Col. E. Eveleth Winslow, 
A. T. Goldbeck, A. J. Brosseau Eind George H. Pride a commit­
tee on nominations. 

A f t e r some discussion, i t was decided t h a t the 
Chairman should not appoint a committee on resolutions. 

REPORT DIRECTOR 

The Director presented a verbal abstract of his 
report (previously mailed t o a l l members and guests). He 
withdrew f o r the present hi s recommendatton f o r a Commit­
tee on Relation of Design of Vehicle t o Design of Road. 

VOTED: That the report of the Director be ap­
proved as amended and adopted. 

Discussion of the Director's report followed, of 
which a b r i e f abstract I s given. 

" Methods of Accounting. I n response t o Inquiry, 
the Vice-chairman stated t h a t moneys received from various 
so\irces f o r the support of the Advisory Board are put i n t o 
the custody of National Academy of Sciences,, a federal cor­
poration, which acts as treasurer. The National Research 
Council i s l e g a l l y a committee of the Academy, consequent­
l y , a l l f i n a n c i a l and l e g a l r e s p o n s i b i l i t i e s f o r the Coun­
c i l are borne by the Academy. Contracts therefore are 
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made i n the name of the Academy. A l l funds committed t o 
the Academy are duly accounted f o r . Payments are made 
only on r e q u i s i t i o n s and vouchers properly signed. The 
Acco\ints are, audited by c e r t i f i e d public accountants semi­
annually. 

Federal Funds Available f o r Highway Research. I n 
response t o inq u i r y of Mr. V/hinery, Mr. MacDorjiald stated 
that the 2 ^ of Federal Aid Ftind appropriated f o r engineer­
ing, as now provided i n the law, i s only . s u f f i c i e n t f o r ad­
mi n i s t r a t i v e expenses. Formerly vas st i p u l a t e d , of 
which i t was estimated t h a t at le a s t ^ t o 3/h<^ would be 
available f o r research. Owing t o overlapping of funds 
from year t o year, there i s on hand at present la f\ind of 
about $150,000 available f o r research. I n d i r e c t l y much 
other research work i s done i n connection v i t h road con­
s t r u c t i o n . 

Mr. Whinery renewed the recommendation made by 
American I n s t i t u t e of Consulting Engineers at the confer­
ence of 1920, t h a t Congress should appropriate not less 
than three hundred thousand d o l l a r s t o be expended under 
the d i r e c t i o n of the Advisory Board. Major Ireland stated 
th a t the War Department was now contributing services of 
o f f i c e r s and others and use of equipment f o r the Board's 
work. I t was pointed out t h a t public money f o r research 
must, i n the main, be expended by the Federal and State 
bureaus. This Board's functions must be t o advise and co­
ordinate . 

AMISSION NEW MEMBER ORGANIZATIONS 
The Vice-Chalrman presented a l i s t of eight organ­

izations (^uggested by the Executive Committee t o be i n ­
v i t e d t o Join the Advisory Board on Highway Research, t h i s 
l i s t t o be submitted t o l e t t e r b a l l o t before i n v i t a t i o n s 
are sent out. Information about these organizations was 
given by the Director and others. . ^ 

VOTED: That the fo l l o w i n g s i x nam?s proposed f o r 
membership be submitted f o r l e t t e r b a l l o t and t h a t 
the two others be refe r r e d t o Director and Exec­
u t i v e Committee t o report l a t e r : Associated Gen­
e r a l Contractors of America, Western Society of 



Engineers, Eno Fo\mdatlon, Chamber of Commerce, 
U.S.A., Bureau of Standards, Department of Com­
merce, Rubber Association of America. 

REPORTS OT; COMMITOEE CHAIRMEN 

Character and Use of Road Materials. Mr. M a t t i -
more. Chairman, presented a report, attached as Appendix C. 
There has been no r e a l functioning of committee because i t s 
members had been too f u l l y occupied w i t h t h e i r o f f i c i e J . 
duties. Mr. Mattimore proposed th a t one or more men be as­
signed t o t h i s committee f o r g e t t i n g i n t o personal contact 
v i t h research work being ca r r i e d on throughout the country. 

VOTED: That Mr. Mattimore's report be accepted 
and f i l e d . 

Mr. Mattimore stated t h a t the research committee of 
American Associe^tion of State Highway O f f i c i a l s , of which 
he i s also chairman, was endeavoring t o stemdardize methods 
of t e s t s . Methods of t e s t s cannot be vmiform throughout 
the United States, but the country has been divided i n t o 
nine sections w i t h an endeavor t o have uniform methods i n 
each section. Standard methods of te s t s w i l l lead t o econ­
omy. This committee i s Just s t a r t i n g t o function; i t s 
chairman i s endeavoring t o get coordination between i t and 
the committee of the Advisory Board. 

For answering l e t t e r s of in q u i r y about research, 
Mr. Mattimore proposed th a t the Advisory Board's o f f i c e 
should act as a clearing house t o which such l e t t e r s 
might be referredt 

Mr. MacDonald suggested th a t employment of one or 
two men t o work under Mr. Mattimore's d i r e c t i o n wovild be 
compaxatlvely a simple matter under a co-operative ar-
reuigement by which the State of Pennsylvania would con­
t r i b u t e one-half and the Bureau of Public Roads the other 
h a l f of the cost. The State would get more be n e f i t than 
would o f f s e t the cost of one-half salary of one man or of 
two men. 

There should be c o r r e l a t i o n of the Advisory Board's 
committee w i t h the Association of State Highway O f f i c i a l s 
i n i d e n t i c a l work; personnel necessary t o do work under 



Mr. Mattlmore's d i r e c t i o n should be secured. 

Mr. Pride suggested th a t the States should match 
d o l l a r f o r d o l l a r the research money provided by Bureau of 
Public Roads. The arrangement between them should Include 
the franking p r i v i l e g e f o r reports and other mail connected 
w i t h the n a t i o n a l research program. Administration should 
be delegated t o the Advisory Board end. Bureau of Public 
Roads. 

Director Hatt expressed the opinion t h a t the prob­
lem was t o finance a c t i v i t i e s of research committees. The 
overhead organization might be financed without much 
trouble. The chief d l f f i c v i l t y i s the l e g a l i n a b i l i t y of 
States t o enter i n t o cooperative agreements. 

Economic Theory of Highway Improvement. Professor 
T, R. Agg, Chairman of the committee, presented h i s report 
(Appendix A) w i t h verbal comments. The Chairman had spent 
much time i n attempting t o develop the personnel of the 
committee, t o i n t e r e s t men already i n research work and 
those who have shown a b i l i t y along research l i n e s ; but i t 
has proven d i f f i c \ i l t t o secure cooperation because the 
committee could not o f f e r anything i n the way of f i n a n c i a l 
support. This d i f f i c u l t y w i l l be overcome through the ar­
rangement whereby cooperative projects may be carried out • 
under the appropriations t o the Bureau of R i b l i c Roads. 
Investigations at Ames, Iowa, progressed on a large scale 
dviring the past year. I t i s hoped that by Spring a com­
plete report w i l l be forthcoming t h a t w i l l establish one 
t h e o r e t i c a l basis f o r the determination of economical 
grades. Another element of information desired before de­
termination of grades can be put on a d e f i n i t e basis i s 
t r a c t i v e resistance. The Chairman has maintained contact 
w i t h the Mississippi Highway Association. Cooperation can 
be secured from other States, i f the ftmds be expended i n 
the State o f f e r i n g them; f o r example Michigan w i l l place 
fiinds i n the hands of the committee, provided arrangements 
can be made t o carry on investigations i n Michigan. 

Through courtesy of Bvireau of Public' Roads, the 
Chairman has found i t possible t o v i s i t al}. of the r e ­
search work under hid committee. The r e a l problem 1B 
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f i n d i n g men w i t h research a b i l i t y who have available r e ­
sources f o r a c t u a l l y doing research work. 

VOTED: That Professor Agg's report be accepted and 
f i l e d . 

Adjourned f o r l\incheon at 12:30; reconvened at 2 
p.m*. w i t h the Vice-Chalrman presiding. 

* * * ̂  * * * 

Major Ireland presented the report of the sub­
committee on Tractive Resistance. He stated t h a t there 
are at present f i v e f u l l - t i m e men at work; there w i l l be 
by early February three Army o f f i c e r s , three Public Roads 
men, and two students. There are four d i f f e r e n t types of 
vehicles on hand, and three other types aveiilable; w i t h ih 
d i f f e r e n t types of pneumatic t i r e s , and 9 d i f f e r e n t kinds 
of treeuis representing 9 d i f f e r e n t manufacturers. Steel 
t i r e s and rubber cushion t i r e s w i l l be added' t o make the 
i n v e s t i g a t i o n cdmplete. The s t e e l t i r e i s p a r t i c u l a r l y 
desirable, t o compare the e f f e c t on the highway of the 
heavy anlmeil-drawn t r u c k , w i t h the motor truck. See Ap­
pendix. 

Professor C. A. Adams, chairman of the sub-commit­
tee, stated t h a t t h i s work was organized at Massachusetts 
I n s t i t u t e of Technology, w i t h Major I r e l a n d as chief func­
t i o n a r y , some s i x months ago. Backing Major Ireland was 
the Quartermaster Corps of the Army, contributing trucks, 
supplies and o f f i c e r assistants, and paying f o r c e r t a i n 
c i v i l i a n assistants. The I n s t i t u t e having i n i t s e l e c t r i ­
c a l engineering department a research d i v i s i o n w i t h c e r t a i n 
funds at i t s disposal, gave about $l600.00 i n cash, besides 
space and laboratory f a c i l i t i e s . Bureau of Public Roads 
was also supplying research assistance. Portland Cement 
Assod'ation has contributed $1000.00 and has promised 
another $1000. The Connecticut Highway Commission, through 
Mr. Bennett, paid the expenses of a number of chauffeurs 
and other men on t e s t s at New Haven. Tests f o r analysis of 
I n t e r n a l losses i n the automobile trucks were made at Yale' 
University under Professor Lockwood superinteiiding t e s t s . 
Massachusetts Department of Public Works, Harvard Univer­
s i t y and a number of other organizations euad corporations 
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ore also a s s i s t i n g . Dr. Dickinson, Director of Research 
f o r the Society of Automotive Engineers, i s an active mem­
ber of t h i s committee. Mr. J. D. Ence, inventor, made a 
large number of t r a c t i v e resistance measiarements w i t h elec­
t r i c transmission f o r automobiles. Data axe very consis­
te n t and w i l l be available f o r t h i s committee. One i n t e r ­
esting point was brought out by Mr. Ence when he showed 
some of his curves: up t o 15 or 20 miles an hour the 
t r a c t i v e resistance curve r i s e s ; then f o r a t h i r d of the 
range of the curve (which goes up t o 50 miles an hour) the 
t r a c t i v e resistance remains almost constant and f i n a l l y 
shoots xip again. 

Mr. A. T. Goldbeck stated t h a t the committee on 
Str u c t u r a l Design of Roads had not yet been formed. Work, 
however, has not been neglected; $U000 or $5000 has been 
spent on t h i s problem. Three major investigations are 
under way: 1. Pittsb\irgh, C a l i f o r n i a ; 2. Bates, I l l i n o i s ; 
3. Bureau of Public Roads. A l l researches w i l l f i n a H y 
lead, t o establishment of ce r t a i n fundamenteuLs i n connec­
t i o n w i t h design. Purpose i s not t o " d i r e c t " researches, 
but rather t o get the men together, and by discussion 
steer the researches v o l u n t a r i l y so t h a t desirable r e s u l t s 
w i l l be reached i n shortest possible time. 

Professor Adams reminded those present t h a t the 
function of t h i s Advisory Board i s t o coordinate a l l the 
research a c t i v i t i e s o f a l l organizations i n the country 
that are interested. Coordination does not mean direc­
t i o n . At present there i s a great deal of overlapping 
and duplication of research c a r r i e d on Independently by 
various u n i v e r s i t i e s and organizations. I n many cases work 
i s being done without competent guidance, lihe Board can be 
of great assistance t o State depeirtments and other agencies, 
by g e t t i n g them together, by laying out a program, by f i n d ­
ing out what i s being done, what gaps are, and by spreeuilng 
inform^ition. As stated on i t s l e t t e r paper, the purposes 
of the Advisory Board are, " t o prepeire a comprehensive na­
t i o n a l program f o r highway research; t o assist e x i s t i n g or­
ganizations t o coordinate t h e i r a c t i v i t i e s therein; and t o 
c o l l e c t and d i s t r i b u t e information of completed and current 
research." 

Mr. Goldbeck, continuing, stated t h a t the Bureau 
of Public Roads has data t h a t w i l l a i d Judgment I n design-
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Ing concrete road slabs, but data s x i f f i c i e n t f o r r a t i o n a l 
designing of slabs w i l l not be gotten i n a year. 

Mr. Crane mentioned i,nvestigatlons of sub-grades 
by C. M. Upham and H, G. Shirley; i t i s very important a l l 
over the country and shovild be brought i n t o connection w i t h 
the work of the advisory Board. 

Statements by Representatives of Organizations 

Men representing various organizations were then 
asked i n d i v i d u a l l y f o r statements. 

Mr. Beecroft suggested th a t the r e l a t i v e Importance 
of highway investigations should be determined and e f f o r t , 
concentrated upon them successively i n the order thus i n ­
dicated. He hoped t h a t the discussion at t h i s meeting 
would a i d i n establishing which were the most Important 
studies f o r f i r s t a t t e n t i o n . 

Mr. Brosseau: Director Hatt asked me t o come pre­
pared t o discuss those f i e l d s of highway research t h a t are 
of special I n t e r e s t t o the society which I represent. Be- , 
fol-e discussing any p a r t i c u l a r t o p i c , I want t o suggest 
tha t i t might be w e l l t o broaden the membership of the 
Board. I am prompted t o suggest t h i s because there i s a 
very general opinion on the part of the. public t h a t the 
a c t i v i t i e s of the Advisory Board are confined t o engineer­
ing and construction problems. 

My conception of the highway problem i s best ex­
pressed by the foreword i n the C a l i f o r n i a report of Mr. 
Thomas H. MacDonald, Chief of Bureau of Public Roads: 

"The California' study i s the most coirfprehenslve 
^tudy of re s u l t s obtained through the develop­
ment of a State highway system th a t has yet been 
undertaken. The work of t h i s study has followed 
two p r i n c i p a l l i n e s ; one,that includes those ques­
t i o n s t h a t are engineering i n character, and the 
other those t h a t are economic i n character. These 
two groups of questions are so i n t e r - r e l a t e d and 
so Inter-dependent t h a t they cannot be separated. 
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A l l road improvement i s a means t o an end - im­
proved transportation f a c i l i t i e s . The pproper de­
velopment of such f a c i l i t i e s ought t o be based on 
both the eiiglneering and economic cdnslderatlons 
Involved. But the p r a c t i c a l application of these 
considerations I s always modified by the a t t i t u d e 
of the public." 

The report i t s e l f i s a h i s t o r y of the p r a c t i c a l ex­
perience of the State over a period of twelve years and i s 
perhaps the best answer i s t o the a t t i t u d e of the public 
toward highway transport. 

We hear a good deal nowadays about the burden being 
put upon the poor taxpayer t o develop highway transport. 
I t seems t o me t h a t the best answer as t o what the taxpayer 
thinks of highway transport i s t o r e l a t e the experience i n 
C a l i f o r n i a , the f i r s t bond issue of $18,000,000 i n I909 
passed by a bare ma j o r i t y . The second issue of $15,000,000 
i n 1916 c a r r i e d every county i n the State by approximately 
foiar t o one. The t h i r d bond issue of $40,000,000 i n I919 
c a r r i e d the State by a vote of approximately seven t o one. 
I recently gave these figures t o a r a i l r o a d president, w i t h 
whom I was discussing transportation, and I was very much 
Impressed by h i s comment: "They seem t o l i k e i t . " 

P, 
We eilso hear a good deal nowadays about the im­

portance of developing agricultxire and "back t o the farm." 
Perhaps the development of highway transport i n C a l i f o r n i a 
may not be responsible f o r i t , but the f a c t remains that 
while the population i n C a l i f o r n i a increased kh<f, from 191O 
t o 1920, the population along the Improved highways i n ­
creased over 63^, and agrlcvilttural products Increased over 
300%. 

I 

Another i n t e r e s t i n g t h i n g i n the C a l i f o r n i a report 
i s th&t the operating Income from the use of the improved 
highways has moi>e than paid f o r the roads. We are also 
t o l d t h a t the present value of the roads i s more than 
t h e i r o r i g i n a l cost, t h a t the roads have not been povmded 
to pieces but are i n very f a i r condition and can be r e ­
paired f o r a comparatively small amount of money. These 
fa c t s are not generally known, but they should be. 
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I believe i t i s a very important part of the work 
of t h i s Board t o see t o i t t h a t i t l i v e s up t o i t s pxir-
poses as p r i n t e d on i t s letterhead: 

"To prepare a comprehensive national program f o r 
highway research; t o assist e x i s t i n g organizations 
t o co-ordinate t h e i r a c t i v i t i e s t h erein; and t o 
c o l l e c t and d i s t r i b u t e information of completed 
and current research." 

A subject i n which the automotive Industry i s par-
t l c \ i l a r l y interested. I s continued research and investiga­
t i o n t o determine the cause of road f a i l u r e . I have t a l k e d 
w i t h many men who have t o do w i t h highway transport and I 
f i n d t h a t the best informed of them have come t o the con­
clusion t h a t many of the theories regarding road f a i l u r e 
do not square w i t h the f a c t s , and almost without exception 
these men recommend t h a t i t would be w e l l t o wait u n t i l 
the investigations now i n progress are f i n i s h e d before a t ­
tempting t o pass dra s t i c laws r e s t r i c t i n g mojbor vehicles -
p a r t i c u l a r l y trucks. . 

I n the meantime, i t seems wise t o adopt a uniform 
basis of l e g i s l a t i o n and I suggest f o r the consideration 
of the highway o f f i c i a l members of t h i s Board, the pro­
posed Uniform Vehicle Law, recommended by the American 
Association of State Highway O f f i c i a l s , National Automo­
b i l e Chamber of Commerce, American Automobile Association 
and the Highway'^Industries Association. 

^̂ y understanding i s t h a t a l l of these associations 
have agreed as t o the p r i n c i p l e s and nearly a l l of the de­
t a i l s of the proposed law. I understand i t i s now general­
l y admitted by the best informed highway o f f i c i a l s t h a t 
gross load i s not the only f a c t o r , or the most important 
f a c t o r , of road f a i l u r e . The law covers t h i s point very 
w e l l , ' Inasmuch as i t provides f o r a maximm of 800 pounds 
pressxire per inch width of t i r e , 11,200 pounds per wheel, 
22,^00 pounds per axle and 28,000 pounds gross losid. 

I n a d d ition t o these r e s t r i c t i o n s as t o weight I 
believe i t would be quite proper t o Incorporate i n the laws 
a u t h o r i t y f o r the state highway o f f i c i a l s t o r e s t r i c t the 
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use of the roads at c e r t a i n seasons of -̂ he year. I t might 
also be w e l l t o give them aut h o r i t y t o regvilate or r e s t r i c t 
the use of the l i g h t e r and less permanent roads w i t h re­
gard t o the heavier t r u c k u n i t s . 

Mr.' Crane c a l l e d a t t e n t i o n t o the f a c t t h a t t h i s 
Advisory Board has a wonderf\il advantage i n i t s research 
work. The research committee of the Society of Automotive 
Engineers and most of those connected w i t h the N.R.C. are 
dealing w i t h 90^ private research. I n t h i s case the re­
search i s almost e n t i r e l y p u b l i c , i n other words, carried 
out by na t i o n a l , state, cotmty and c i t y governments. A l l 
information connected w i t h i t i s public. I n our business 
we cannot go t o the laboratory of a competitor and watch 
an engine t e s t , unless i n v i t e d . For t h a t reason the public 
information obtained from research work i s much more valu­
able. Importance of how t o b u i l d a road t o carry c e r t a i n 
t r a f f i c was emphasized. Attention was ca l l e d t o the f a c t 
t h a t the highway system of the country at present i s de­
f i c i e n t i n proper terminal f a c i l i t i e s , the Manhattan end 
of Qaeensboro Bridge, New'York C i t y , and the s i t u a t i o n s 
i n Jersey City and Newark being Instanced as examples.' 
I n many places i t i s impossible f o r a truck t o pass a 
stre e t car unless i t has the good fortune t o h i t a block 
where no vehicles are parked at curbs. Another bad s i t ­
uation arises i n New York and other c i t i e s from tearing 
up 6f streets; due t o r e s t r i c t i o n s of labor unions t h a t 
work i s l a r g e l y done between the day hours of 8 and 5 
when t r a f f i c i s densest. The Important feature i n eco­
nomic transport i s t h a t of the making of the highway '̂ 
i t s e l f . 

Mr. MacDonald. Mr. Crane has revolutionized my ^ 
tho\ights on the r e a l function of the Advisory Board. He 
paid his compliment t o the highway engineer and the way 
he builds h i s road, pointing out deficiencies of highway 
engirleers. Each w i l l get help from Board meetings i n 
having deficiencies pointed out. We f i n d i n making care­
f u l analyses of motor trucks f o r the piirpose of a r r i v i n g 
at proper loads f o r bridges t h a t manufacturers have b a l ­
anced trucks rated at the same load-carrying capacity so 
th a t the load on the rear axles, which is,the determining 
feature o f concentration of load on road, ranges as high 
as 90 percent of the t o t a l weight. The reeil f u nction of 
Advisory Board i s t o o u t l i n e a nati o n a l program of hlgh-
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way research, act as a clearing-house, and then f i n d some­
one who w i l l tackle each problem when formulated. The Bu­
reau of Public Roads i s Interested i n the designing of the 
vehicle and i n i t s use as w e l l as i n the designing of roads, 
I t w i l l a i d w i t h funds and personnel. 

Mention of the discontinuance of "Public Roads" 
brought f o r t h expressions of appreciation of the value of 
t h i s p u b l i c a t i o n . 

VOTED: That the Advisory Board on Highway Research 
,̂  express i t s desire t o have the magazine of the Bu­

reau of Public Roads continued under the auspices 
of t h a t Bureau. 

The Chairman was authorized t o appoint a committee 
of three t o carry out the purpose of t h i s motion. Each mem­
ber society was urged t o take action on i t s own acco\int. 

Mr. Kinney. For ten years, the American Concrete 
I n s t i t u t e has f e l t the need f o r specifications t o cover 
concrete "roads. During t h a t time there have been few 
changes. I t seems appropriate t h a t a committee should d i ­
r e c t the w r i t i n g of these specifications i n the proper way. 
A proper research program involves a study of past exper­
ience and of what i s going on. The Director, i n his t r a v ­
e l s , passes on from one research group tp another the ideas 
t h a t are current, and i f the Director and the committees 
are provided w i t h s u f f i c i e n t assistance, t h i s exchange of 
current ideas w i l l be very h e l p f u l . The|Portland Cement 
Association has foiind i t desirable t o keep i n touch w i t h 
cxurrent experiments. 

Mr. Lewis said t h a t he feared some people are 
frightened at the word "research." Many people believe 
t h a t research i s something the r e s u l t s of which can only 
be e5cpressed i n formx^las or by calculus. There are a num­
ber of l i n e s of reseeirch t h a t can properly be taken up: 
Economic width of roads i s Important; Separation of motor 
trucks and pleasure vehicles would eliminate great danger 
of accidents. More serious accidents on r u r a l highways ' 
than i n c i t i e s . Greater width of road and lihe p o s s i b i l ­
i t y of f u r n i s h i n g the motor t r u c k i t s own separate space 
on the road, oj; a d i f f e r e n t road, would separate the kinds 
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of t r a f f i c . There are other means f o r overcoming t h i s 
d i f f i c u l t y , "but a l l need ca r e f u l examination. 

» ' ' 
Mr. Whinery. A c t i v i t i e s of American I n s t i t u t e of 

Consulting Engineers have been l a r g e l y confined t o the ef­
f o r t i t has been making t o assist i n the financing of high­
way research. A year ago ve introduced a resolu t i o n asking 
Government a i d especially f o r t h i s purpose. I n the year 
t h a t has expired, we have contin\ied t o urge that p o l i c y on 
public bodies. Our organization i s a u n i t on t h a t p o i n t . 
The most Important t h i n g connected w i t h t h i s whole busir 
ness i s a thoroughly eoviid. p o l i c y f o r the provision of 
means t o enable the Director t o go on without being vmcer-
t a i n as t o whether the means f o r a c e r t a i n l i n e of work 
can be secvired or not. 

Colonel Winslow. Ify opinion i s t h a t >as a genercJ. 
r u l e more i s learned i f the boards conducting research work 
w i l l put down t h e i r f a i l u r e s Instead of t h e i r successes 
only, and give the reasons f o r t h e i r f a i l u r e s . 

Professor Tilden. Professor Hatt i n h i s report has 
ref e r r e d t o the Committee on Highway and Highway Transport 
Education, of which I was Director f o r the f i r s t year of i t s 
existence. I t s ' a c t i v i t i e s are along educational l i n e s . Re­
su l t s are alxjays published. The Committee arranged f o r ex­
h i b i t s which would help technical i n s t i t u t i o n s i n present­
ing c e r t a i n important phases of highway transport. The 
f i r s t of these, the rubber e x h i b i t , showing rubber as used 

' i n t i r e s , i s j u s t ready. I t was prepared by the Firestone . 
Ti r e Company. The idea i s t h a t the Committee w i l l send 
these e x h i b i t s , of each of which there are ten sets, t o d i f ­
f e r e n t i n s t i t u t i o n s which can make use of them i n an educa­
t i o n a l way. The Bureau of Public Roads^ i s making f o r the 
Committee a s i m i l a r e x h i b i t of highway, construction inc l u d ­
ing not only methods of b u i l d i n g highways, but also highway 
structures of various kinds. The Committee i s also arrang­
ing f o r a motor and machinery e x h i b i t , which has not pro­
gressed beyond the I n i t i a l suggestion. The Committee CLLSO 
c a r r i e d out several contests t o stimulate i n t e r e s t among 
grammar and high school children, - one f o r the Firestone 
University .scholarship, an educational prii'e of consider­
able value, carrying w i t h i t free t u i t i o n and a l l expenses 
f o r fo\ir years i n any u n i v e r s i t y or college chosen by the 



winner. Another contest, which has been completed, under 
the auspices of the National Automobile Chamber of Com­
merce was on the subject of Safety on the Highways. I t 
has been suggested that a similar prize could be offered 
to students i n colleges. The Committee started out on a 
small program of reseatrch, i n the way of 'bibliographies. 
As soon as this Board came into action, with Director 
Hatt, that phase was l e f t to him. There i6 much work' for 
the Committee to do. I t must now be carried on by i n d i - ' 
vlduals on whom other a c t i v i t i e s have po prior claim. 
What makes things drag i s the fact that each member of the 
Committee has a prior claim on his time. 

- inc 
Mr. Mehren. From my standpoint the way to get 

the greatest xiltimate benefit i s to prepare your work i n 
advance. Then t e l l others what you are doing so that they 
may benefit. Mr. Older, i n I l l i n o i s , for fexample, f i r s t 
t o l d that he was going to b u i l d a certain' experimental, 
road. Then he gave details of the road, and shortly af­
ter t o l d Just how the work was being done. As a result 
everybody i s informed of Just what he i s doing, and sure 
awaiting results of his tests. Give out news as i t de­
velops and you w i l l get the best resxilts. 

REPORT GF NOMINATING COMMITTEE 

Your Nominating Committee recommends the following candidates for officers: 

Chairman - Anson Maxston, of Ames, Iowa. 
Vice-chairman - Alfred D. Flinn, of New York. 

6 
AdditiongLl Members of Executive Committee; 

Comfort A. Adams, of Cambridge, Massachusetts. 
Henry M. Crane, of New York. 
Thomas H. MacDonald, of Washington. 

Signed for the Committee, * 
CHARLES J. pLDEN, Chairman. 

Msmbers of Committee: E. Eveleth Wlnslow 
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A. J. Brosseau 
A. T. Goldbeck 
G. H. i>rlde 
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Mr. Flinn. By-laws state that officers shall serve 
for one year from January following election, but also pro­
vide that the annual meeting should be held i n November. 

VOTED: That the officers to be eOJtected at this 
meeting be the officers for the Board for the 
calendar year 1922. 

A regulation of the National Research Council sets 
a time l i m i t to the membership i n the Divisions of the 
Council. By-laws of Advisory Board state that the three 
additional members of the Executive Committee shall also 
be members of the Division of Engineering. This situation 
has arisen. The Chief of the Bureau of Public Roads i s at 
the present time a member of the Division, but according to 
the l i m i t a t i o n , he w i l l not be a member throughout the cur­
rent year. Because of the large support and great interest 
of the Bureau i n the a c t i v i t i e s of our Advisory Board, i t 
i s manifestly essential, that Mr. MacDonald should be con­
tinued, as suggested by the Nominating Committee, as a 
member of our Executive Committee. I t ha^ been proposed 
that By-law 6a be s l i g h t l y amended as follows: 

6(a) Executive Committee, consisting of the Chair­
man, the Vice-chairman, and three additional mem­
bers chosen by the Board, at least two of whom 
shall be members of the Division of^ Engineering. 

Amendments may be made by a majority of the Board, 
on 30 days' notice, by l e t t e r b allot. 

VOTED: That the director cast one ballot for the 
names i n the nominating committee repprt as the 
officers of the coming year. 

The Director cast the bail 1 ot and the Chair declared 
the officers named therein elected. 

DISCUSSION OT; HIGHWAY PROBLEMS. 

Mr. Crane: I t is of great importance that the 
S. A, E. be urged to i n v i t e one or more English engineers 
to cooperate, for example, Harry S. Riccardo, undoubtedly, 
i n automotive lines, the best research engineer i n England.. 
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I I f the Director can get to different parts of the United 
States and t e l l what i s being done, describing to each 
group reseaxches different from i t s ovn, i t i s bound to 
make a l l think a great deal more. 

Mr. Beocroft. Would l i k e to see a complete pro­
gram of the research a c t i v i t i e s of the Advisory Board ar-
rajiged i n the order of precedence. I 

Director Hatt. As I have traveled i n the past few 
months, problemB of economics loom up larger a l l the time. 
I t i s very importajit to get a picture of this thing we are 
dealing with. The t r a f f i c service investigation being con­
ducted i n Connecticut i s of increasing importance. Besides 
problems of economics, there are also costs. One of the de­
ciding elements i s cost of maintenance. Questions of sound 
theory of finance are looming up, especially correlation of 
different elements of transport and who shall pay. Suggest­
ed that by doubling road license fees we can meet road, b i l l 
•of United States. Road fees for automobiles|are small pro­
portion of thei r operating expense, - for trucks l i t t l e 
over 1 percent. Doubling the road fees would increase the 
t o t a l operating expense only 2 percent. We have kept too. • 
close to the purely engineering features of testing mate­
r i a l s and mechanical design. We should study highway 
transportation. Interest seems to be leading up to the 
study of economics of treuisportation, to t r a f f i c studies, 
and studies l i k e those conducted by Professor Agg. 

Mr. W. P. Blair. There are 88,000 miles of road 
i n Ohio. For the great part of that highway system, wher­
ever improvement goes, money i s being expended for more 
than i s represented i n our Federal highway appropriation, 
fax more than comes from the' State Treasury, or far more 
than comes i n from the automobile tax. Thirty m i l l i o n 
dollars Eire being expended i n repairs and maintenance of 
roadsC The important thing i s to correct the mistakes i n 
the building of roads that result i n great expend!t\jre for 
maintenance. In my opinion, 75 percent of the Injury to , 
our highways i s due to natural causes, euad 25 percent to 
t r a f f i c . We may eliminate these destructive agencies. 
U n t i l we do that, our maintenance charges are going to be 
beyond our a b i l i t y to keep our roads i n repair. A l l roads 
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that have been repaired i n the last I5 or 20 years are 
calling for a burden of maintenance, Reseprch i n that d i ­
rection i s really paramount. 

I 
NEXT MECTING. 

- I t was the consensus of opinion that^ the Advisory 
Board should meet oftener than once a yeas. I t was sug­
gested that a meeting be held i n June, i f practicable i n 
conjimction with a meeting of some national organization 
interested i n highway transport, at or near a place where 
important experimental work i s i n progress. Referred to 
Executive Committee with power. 

Chairman Marston returned to the meeting and took 
the chair at k p.m. 

SUGGESTED RESEARCHES AND RESEARCH COMMITTEES. 
Professor Agg presented a written report. (See -

Appendix D) Purpose of Committee on Highway Traffic Anal­
ysis i s to insure adequate study relative to the cheurac-
t e r i s t i c s of heavier t r a f f i c . Committee on Highway F i ­
nance i s suggested because of the prevailing feeling that 
the present methods of financing highway improvements are 
not what are to be desired. As the expenditures increase 
i n volume new methods i n distributing the cost must be de­
vised. Conmiittee on Maintenance was siiggested by the Di­
rector and included i n this report at his instance. So 
far as Professor Agg was advised, members of his committee 
ore entirely agreeable that such a committee should be 
established. I t w i l l occasion modification of the f i e l d 
of Committee No. 1, and as chairman of the l a t t e r he was 
w i l l i n g that suitable adjustment be made. Conunittee on 
Sub-grade i s suggested because of the a c t i v i t i e s of cer­
ta i n "brganizations-, and the great importance of that sub­
je c t . Heretofore i t has been l i s t e d mder Committee on 
Structural Design of Roads; before these committees are 
constituted proper division of work should be made. 

VOTED: That the report on Researches and Research 
Committees by Professor Agg be accepted. 
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VOTED: That the Committee on Sub-grade be made a 
sub-committee of the Committee on Structxiral Design 
of Roads and that the matter be referred to the J ) l -
rector and Executive Committee. 
The Vice-chairman reported that there i s enough 

money i n sight to cover the largest items of expense, the 
Director's salary and travel; but i n order that the Di­
rector's efforts may be most effective (and consequently 
the services of the Board to the associations which i t • -
represents, and to our States and nation) there should be 
provided $11,000 or $12,000 more so that the Director may 
have the necessary assistance and office f a c i l i t i e s . Mem­
bers of the Board were asked to aid i n securing contribu­
tions from suitable sources. I t would be safe and above' 
cr i t i c i s m to accept contributions from associations of 
manufacturers, but to receive money from Indivldvial cor­
porations might be objectionable. 

A Committee on Ways and Means, fcf three members, 
w i l l be appointed by the Chairman soon to give attention 
to such matters. 

The Director stated that only through the effective 
Interest of Mr. MacDonald i n highway research, and the as­
sistance given by the Bureau of Public Roads, has i t been 
possible for the Director to discharge his responsibili­
t i e s . As soon as possible a research census shoiild be 
started to f i n d out what i s going on before attempts axe 
made to coordinate research. I t i s to create the reseeurch 
census and research information service that funds are 
needed now. I t requires employment of technical men who 
can s i t at t h e i r desks and attend to this business vmder 
the direction of the Board. There should also be ein 
emergency fund for researches. An example of the need for 
thi s was given by Professor Agg, who stated that Professor 
Conrad was unable.to complete Important research work diie 
to lack of $500. The N. R. C. has no fund for this 
purpose. 

Chairman Marston urged that committees be so or­
ganized that chairmen w i l l put In f u l l time and receive 
pay.for I t . Cooperative arrangement with ^ureau of Pub­
l i c Roads by which some Federal fund can be used for such 
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purpose may be feasible. Committee chairmen must be em­
ployed on committee work at least part time. 

Arrangements can be made with N. R. C. for informa­
t i o n a l and advisory services, but State highway departments 
should have a right to spend a small portion of thei r funds 
for service of t h i s kind. I 

Mr. Whinery again virged that Congress should amend 
the Federal Aid act so as to make available for highway re­
search a sufficient sum, not less than $250,000 to be ex­
pended under the direction of the National Research Council. 

VOTED: That the Advisory Board on Highway Research 
recommend that i n the future Federal Aid Legisla­
t i o n the percentage set aside for research and ad­
ministration, which i s now 2^ percent, be restored 
to 3 percent, as i n former legislation, with the 
understanding that the increase shall be available, 
for highway research. 

VOTED: That the tentative budget submitted for 
1922 be approved, on condition that the funds be• 
secured. 

. PUBLICATION OT A VOLUME OF REPORTS. 

The Chairman's suggestion that a volme shovild be 
printed for general distribution containing reports on 
progress of Advisory Board was favorably received. 

VOTED: That the Advisory Board on Highway Research 
recommend to the National Research Coioncil the pub­
li c a t i o n of the proposed volume of progress re­
ports on highway research, and that the Executive , 

, Committee be authorized to negotiate with the Re­
search Information Service of the Coimcil, 

ADJOURNMENT. 

The meeting adjourned at 4:U5 p.m. subject to the c a l l of the Executive Committee. 
ALFRED D. FLINN, Vice-Chairman, ' 
and Secretary of the meeting. 
20 



APPENDIX A 
Advisory Boaxd on Highway Research 

Nationeil Research Council 

Report of Chairmanj Committee No. 1, on Highway Research Program. " 

Committee Membership; T. R. Agg, A. N. Johnson, Mark L. 
Ireland, H, J. Kuelling, L. E. Conrad, R. B. H. Begg, H. J. 
H\ighes, D. C. Fenner, H. S. Fairbanks, R. B. Gage, Charles 
Manly, H. J. Mclntire. 

Research Field; The research f i e l d of Committee No. 1 as 
defined by the Advisory Board on Highway Research i s as 
follows: To in s t i t u t e the investigations necessary to de­
termine a l l of the elements of cost of highway transport. 
For convenience of discussion these may be grouped as f o l ­
lows: 

1. Elements of cost that are directly chargeable 
to type, design or condition of road. 

2. Elements of cost that are directly chargeable 
to type, speed, or condition of use of vehicle. 

3. Elements of cost that maĵ  be grouped as over-
heeid due to vehlcl«» H R P . i 

Elements of cost that may be .grouped as over­
head due to road construction and maintenance. 

5. Elements of cost arising out of use of highway 
by vehicle. 

Highway Investigations Now Under Way; I t w i l l be of inter­
est to record the highway investigations of note now under 
way i n the United States. These have not a l l been spon­
sored by the Research Council but are directly or indirect­
l y the result of the persistent e f f o r t on the part of the 
Advisory Board On Highway.Research to focus attention upon 
the v i t a l need of a knowledge of the basic p:(Hnciple of 
highway engineering. 
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"chX. Economical Highway Grades, kt the Iowa Engi­
neering Experiment Station, - 90 percent com­
pleted. 

2.. Tractive resistance of certain types of ve­
hicles and certain types of surfaces, at Iowa-
Engineering Experiment Station> - under way. 

3. Tractive resistance certain types of vehicles 
on concrete road surfaces, including a study 
of methods of observation and of internal pow­
er losses i n vehicles and t i r e s , at Massachu- • 
setts Inst i t u t e of Technology i n cooperation 
with the Bureau of Public Roads, and at Yale 
University. 

k. Tractive resistance and econqmiceLL grades at 
University of Michigan. 

5. Effect of relative a i r speed, at Kansas Agri­cultural College. 

6. The establishing of the relation between t r a f ­
f i c and maintenance costs; recently inaugurated 
by the Btireau of Public Roads. 

New researches for which arrangements are complete or are pending, ^ 

• 1. Relation between the roughness and the r i g i d i t y 
of a road surface and r o l l i n g resistance, at 
Iowa Engineering Experiment Station i n coopera­
tion with the Bureau of Public Roaxis. 

2. Elements of cost of highway transport, by So-
^ clety of Automotive Engineers (pending). 

3. Operating costs of motor transport, project 
pending for studies i n connection with motor 
transport a c t i v i t i e s i n and near Los Angeles. 

Relations of Committee No. 1 to other Research Agencies; 

A. Mississippi Valley League of Highway Depart-
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ments. The chairman of Committee No. 1 i s 
also Chairman of Research Committee of above 
association. 

B. Chairman maintains contact with a l l other 
known research agencies such as the Society ' ' 
of Automotive Engineers, University Experi­
ment Station and Committee of Association of 
^•tate Highway Of f i c i a l s . 

Financial; No acciirate statement of funds expended la 
available but no project has suffered for lack of funds, 
so fax the chaiiman i s advised. Estimated expenditiares 
for past year by a l l agencies associated with Committee No. 
1 were $23,500.00' i n I921. 

The projects contemplated for next year w i l l i n - • 
volve an expenditure of about $100,000.00, about three-
fourths of which i s available from fvinds now allocated to 
the work. 

Research Personnel; I t has been apparent from the outset 
that the volvane of research work accomplished would depend 
upon available personnel rather than upon financial l i m i t a ­
tions. The development of research personnel i s the out­
standing need at the present time and i t is appEirent that 
the selection, training and u t i l i z a t i o n ,of research person­
nel shoiild be given the utmost attention during the coming 
year. The membership of Committee No, 1 should be i n ­
creased as rapidly as desirable men can be interested i n 
the work. Just now I t 1B particularly desirable to sec\ire 
one or two economists who would be interested i n the i n ­
vestigation of highway transport costs, and who would de­
velop that f i e l d . 

^ Respectfully submitted, 
T. R. AGG, CHAIRMAN. 
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APPENDIX B 
Advisory Boeurd on Highway Research 

National Research Coundil 
Report Regarding the Status of Work on Structural 
Design of Roads. 

The Committee on the Structural Design of Roads 
has not be6n formed up to the present time. Not more'than 
a month ago the writer-gave his informal and verbal con­
sent to the Director of the Highway Research Board to 
serve as chairman of this sub-committee. Therefore, no 
report from this committee can be presented. 

The preliminary work which such a committee w i l l 
f i n a l l y consider has, however, not been neglected, but as 
the Director has pointed out, the work on structural design 
of roads i s being pushed vigorously through a number of 
different sources. I t i s f e l t that so far no great harm 
has been done through the lack of formation of thi s sub­
committee. Results axe now being obtained, however, and 
the time i s now ripe for beginning to coordinate them and 
the formation of thi s particular sub-committee should be 
consummated. 

My conception of the work of the various commit­
tees is that they shal 1 not perform reseeirches, nor even 
direct them, but through discussion the various lines of 
a c t i v i t i e s w i l l be molded voluntarily i n a way such as t o 
lead most directly to the desired end without too much 
duplication of e f f o r t . 

I am of the opinion that a l l sub-committees should 
be formed throiagh invi t a t i o n by some officer, preferably 
the Director of Highway Research of the "National Research 
Council, after consultation with the Chairmen of the sub-
colfimittees. 9 

After the sub-committee on the Structural Design 
of Roads i s formed i n t h i s way no doubt discussion by the 
members w i l l bring f o r t h a mutucLLly agreeable plan by 
which the greatest amount of good w i l l be accomplished.; 
As a nucleus of t h i s sub-committee I woiild suggest the 
following: 
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Mr. C l i f f o r d Older, I l l i n o i s State Highway Depart­
ment. 

A representative from the Califomia State Highway 
Commission. 

A representative from the Pennsylvania State High^ 
way Commission, Mr. H. E. H i l t s . 

Mr. C. A. Hogentogler, Bureau of Public Roads. 
Dr. L. I . Hewes, Bureau of Public Roads. 
A representative from the Pittsburgh Tests i n Cal­

i f o r n i a . 
Mr. Charles M. Upham, North Carolina State Highway 

Department. 
Dr. C, M. Strahan, University of Georgia. 
The proper representatives of the,above organiza­

tions and representatives from other organizations not men­
tioned above could be chosen i n consultation with the Di­
rector. No attempt w i l l be made at this time to suggest a 
plan of procedure. This should be l e f t s t r i c t l y for the 
sub-committee to formulate i n order that there might be 
heartiest and most lasting cooperation. 

Respectfully submitted, 
A. T. GOLDBECK, CHAIRMAN. 

f 
I 

I 

25 

I 



APPENDIX C 
Advisory Board on Highway Research 

National Research Council^ 
Report of Committee on Character and Use of Road 
Materials. 

This committee was organized by the appointment of 
the Chairman January 15th, 1920, and ^he membership was 
completed A p r i l 28th, 1920. The attached prelimlnaiy pro­
gram was submitted to the membership of the committee 
August 5th, 1920. I t w i l l be noted i n the conclusion of 
t h i s program that i t was not considered practical to have 
detailed research work done by the members of the Commit­
tee, but i t was hoped that the members would t r y to keep 
in contact with reseeurch work being car:j)ied on and report 
progress. 

The Chairman of the committee received l i t t l e or 
no cooperation from most of the members, which i n my ex­
perience i s not unusual. This can be accounted for mainly 
that the members have such responsible and exacting duties 
i n t h e i r regular employment that l i t t l e or no time could be 
given to this work. 

The Chainnan has given some thought to a change i n 
personnel on the committee i n order to obtain more active 
cooperation. This procedvire should not by any means be 
considered a criticism orf any of the present membership, 
in fact i t is more a criticism of the present appreciation 
of research work, especially i n the highway line through­
out the United States. This research -vjork previously has 
never offered any Incentive so that men could specialize 
on i t , and the men with proper training and experience for 
this class of work were t i e d up with other responsibili­
t i e s . At the present time I am not i n a position to recom­
mend any new memlaers of this committee; because by personal 
Interview and correspondence with men whom I considered for 
appointment I found that their time was lo f u l l y occupied • 
with the i r regular employment that they would have very ' 
l i t t l e opportunity to give consldera1?lon to committee work. 
My opinion i s that we should start with a small membership 
and keep adding to i t rather than to t r y to form a large 
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committee, thereby running the chance of having a nmber 
of inactive members. I 

Although very l i t t l e has been accomplished through 
the membership functioning as a committee, there i s a con­
siderable amount of work being carried on throughout var­
ious organizations interested i n highway work along the 
line proposed by the Chairman i n the preliminary program 
submitted August 5*11, I920. Some contact i s maintained 
with t h i s research work through correspondence, and oc­
casional advice i s given to the indivldiial investigator 
where t h i s i s sought. 

During the past year the chairman attended con­
ferences with Dean Marston, Chairman, and Prof. W. K. Hatt, 
Director of the Advisory Board on Highway Research. During 
these conferences one of the main problems which was pre­
sented was that of the committee having personal contact 
with the research investigations being carried on through­
out the United States. I t i s not possible for me to under­
take t h i s , from the standpoint that the duties of my present 
position are very exacting, and do not allow of my spending 
any considerable time away from the office, especially out 
of the State. I believe that some kind of personal contact 
is essential, and i t was proposed at these conferences that 
the Advisory Board employ an asslstantfto the Chairman who 
could give his f u l l time to this work. His heeidqtiarters 
could be at the office of the Chairman i n Harrlsbxirg, Pa. 
This man could v i s i t the site of research investigations 
and make his reports to the Chairman. Advice could be giv­
en this assistEint and I believe i f the right caliber of 
man i s secured that i t w i l l work out satisfactory. 

The Chairman keeps In contact with the various 
National Technical Societies which are investigating mate-
rleils of a l l kinds; through memberships on the committees, 
thorough cooperation is secured. I might mention i n th i s 
reg6a:d that Committee on Tests and Investigations of the 
American Association of State Highway Officials i s organ­
ized for the purpose of recommending standards to t h i s as­
sociation. This Committee Is now functioning through sev­
eral sectional and sub-committees, and i t i s hoped that 
much can be accompllBhed within the next year. 
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Your Chairman of the Committee on Character and Use 
of Road Materials of the Research Council, is also Chaimian 
of the Committee on Tests and Investigations of State High­
way Of f i c i a l s . This naturally w i l l lead to excellent co­
operation between these two organizations, and I personally 
believe that the American Association of State Highway Of­
f i c i a l s w i l l develop into an authoritative source for any­
thing relating to highway construction 

H S MATTIMORE, CHAIRMAN. 
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APPENDIX D 
Advisory Board on Highway Research 

Suggested Researches and Research Committees 

I . Committee on Economic Theory. 
Problems: To determine a l l ^ o f the elements of cost of 

highway improvement. 
The following w i l l suggest the type of research i n ­
volved. 

A. Effect of grades, alignment, rise and f a l l , 
weather and speed and methods of operation on 
cost of transport. 

B. Determination of a l l of the elements entering 
into the resistance to translation of vehicles 
(Tractive Resistance) and magnitude of each 
element. 

C. Determination of the elements of cost of ve­
hicle transportation cl^issed as capital costs, 
and operating costs exclusive of those i n ­
cluded i n A & B. 

D. To determine the relation between t r a f f i c and 
capital and maintenance costs of road.6. 

I I . Committee on Structural Design of Rcfeids. 
Problems: To establish a l l of the data required for 

the rational design of a road surface. 
The following w i l l siaggest the type of research i n ­
volved. 

A. Determination of a l l facts relative to the 
behavior of the s o i l upon which roads axe 
constructed, when under load from the road 
structure. 

B. To determine the relation between t r a f f i c 
loads and stress i n road surfaces, and to 
establish the lawg that control. 
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C. To determine the effects of the elements on 
road structures. 

D. To determine the structural strength of a l l 
types of road surfaces. 

E. Relation of the vehicle to the road. 
I I I . Committee on Road Materials. 

Problem: To determine the most effective combinations 
of materials to give desired strength and 
to Investigate possible new combinations of 
materials. 

The following w i l l suggest the type*of research i n ­
volved. 

A. To establish the most I f f e c t i v e combinations 
of materials now i n use, with particular ref­
erence to the exigencies of f i e l d control. 

B. To promote research looking \,o the estab­
lishment of new combinations of materials, 
or of the new materials suitable for road 
surfacing. 

r v . Committee on Highway Traffic Analysis. 
Problem: To establish an adequate method of studying 

highway t r a f f i c and to show how t r a f f i c 
records should be interpreted. 

The following w i l l suggest the type of research i n ­
volved. 

A. A study of relation of community develop­
ment to the origin and destination of t r a f ­
f i c , and to devise means for estimating po­
t e n t i a l t r a f f i c . 

B. Proper methods for studying and recording 
volume of t r a f f i c , and for interpreting 
t r a f f i c records. 

C. To devise units of measure to, apply to t r a f ­
f i c and to define those units. 
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D. To study the r e l a t i o n of highway betterment 
t o t r a f f i c Increases. 

V. Conimlttee on Highway Bridges. 
Problem: To establish a l l of the data reqxilred f o r 

the design of highway bridges. 

The fo l l o w i n g w i l l indicate the type of research r e ­
quired. 

A. Determination of loads i'or-which bridges 
shoxild be designed. 

B. Study impact on highway bridges. 

C. Determination of the proper req\iirements 
f o r standards of ieslgn as regards allow­
able stresses, widths and requirements of 
'f o\mdatlons. 

VI . Committee on Highway Finance. 
Problem: To determine the equitable basis f o r f i ­

nancing highway improvements. 

The f o l l o w i n g w i l l indicate the type of research i n ­
volved. 

A. D e f i n i t i o n of an equitable basis f o r high­
way financing. 

B. Study of possible methods of financing im­
provements i n the various p o l i t i c a l u n i t s . 

C. Administrative methods required t o insure 
.equitable financing. 

V I I . Committee on Maintenance. , 
Problem: To determine the r e l a t i o n between t r a f f i c 

and maintenance costs of roads t o i n v e s t i -
~ gate methods of maintenance and organiza­

t i o n of maintenance .forces. 

The f o l l o w i n g w i l l sviggest the type of research i n ­
volved. 

A. Establishment of accounting methods t h a t 
w i l l give accurate data on cost of main­
tenance. 

I 
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B Methods of co r r e l a t i n g maintenance costs 
and volume of t r a f f i c 

C Relation of maintenance costs to methods of 
maintenance 

V I I I Committee on Sub-grade 
Problem To determine the supporting power of s o i l s 

under a l l conditions, t o investigate meth­
ods of increasing the s t a b i l i t y of sub-
grades and t o consider any simi l a r problems 
having t o do w i t h the characteristics of 
sub-grades 

These two committees were added t o t h i s report at the sug­
gestion of the Director of Highway Research and have not 
"been considered by the e n t i r e committee on Research, due 
to the lack of time f o r the necessary correspondence I f 
these are constituted, the f i e l d of committees No 1 and 
No 2 should be modified so tha t no overlapping exists 

I t i s "believed t h a t the r e s u l t s of thd^ work of the six 
committees suggested herein w i l l show* the need f o r inves­
t i g a t i o n a l committees on Vehicle Design and Construction 
Methods, but the establishment of such committees i s not j j 
recommended at t h i s time 

Respectfully submitted, 
COMMITTEE ON RESEARCHES AND RE?)EARCH COMMITTEES 

T R. AGG 
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