R

October 20, 1920.
uprmofmld, Mass. '

HIGHYAY ENGINERRILG RESEARCH
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As a background for ihese obscrvations, it may be germanc to say
that my ovm carliest oxperiences in highvay m}rk wore in commection with:
research and investigational studics undertaken by dircction of the Ger=
eral Assembly by the Land Granmt College of the State of Iowa, and for -
wvhich a small appropriation was provided for "good roads expermen'batmm :

The conduct of this work laid the foundations for a basic road law os= .
tablishing a State highway dopartmont and providing many of the general
principles which are common to modorn highvay legislation. Even affer
a Stato highway department was cetablished under a different Board thar = )
that of tho educational institution under which the work was first .

5 started, contact in all }lines of research and mves-blga:hlon was closely_’l
[« maintained between the State Highway Commission and tho College. It .is -

5 my personal belief that this contact has preven a stimulus and a source.
of, strurgth to both the oducaticnal imstitution and the highway depart-'
ment, and it is on the basis of a firm bolief in auch relatmrshlps that -
thesc thoughts are prasented. -

The enmtrance of tho Federel Govermmewnt irnto the f:.eld of hJ._gh’:fay
improvement through the Federal Aid Road Act has added = third agency,
and has established a new point of cortact between the Federal anmd
State Governmonts, which can and should prove most usoful in. fur'!:har-i-. .
ing this great public undertaking == the imprevement of ‘the publlc
highuayse

Without dwelling too long on the statistics 1nvolved, :d; a,s par-
haps not out of place to rofresh your minds with semc of the figures: .

with reforence to the growth of the moitor vehicle, Inm 1906 the’ tuta.l
regisirations were approximately 48,000 cars, Thirtecn years’ ‘lator
there vae a registration of 7,565, 446 metor cars, including commsrel
vehicles, and 221,000 motor-cycles. It vas not until 191%, homver,
that the total registration rcached 1,700,000, so that the rapx i
creasc in the use of motor vehicles has been in the last- five Ye&rs.
Tho mest significant factor, however, has been the growth in commorcial.
vehicles, particularly motor trucks. It has beén estimated: that at the
end of this year there will be not less than 1,000,000 commercial. ve=
hicles in opcration on the puollc highvays, and this develapment;'f
practically all taken place in less than five years. :

A very similar story is told by the cxpenditures for TRt
bridge construction. 1In 1906 only about $10,000,000 were exyez&de
1914 this had growm 16 5250,000,000. TIn 1919 the approxma:he expandrtm
was $400,000,000, In 1916 the Federal Governmoent appropgrigted 375,000, 0¢:
as Federal aid extending over the succeeding S-ycar period. . In 1919
an additional appropriation of $200,000,000 was made. The axpend;_,
these funds was so delaycd by the war purloa thet at the beginning o
this year it was estimatod that more than 9606 000 QOO were. avazlabm
irom all sources Tor highwvay. mprovemenﬁ. g :

There is a common expression that the use ni‘ the hlghurays ‘*laa fa=T0
creased trcmendeusly, and this is evidenced by ‘t‘qe concreto facts o* ’raaﬁ“}
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vohicles in use and the expenditurc of public furds for highvay im—'
provemente. Analyzing this genoral fact we find, among othcrs, the
following specific conditioms: : x,

le A very large incroase in the total number of vehlole-m:l.}.&s o
per year in each State. For a distirctly egricultural State it is. . .
estimated that 5007 increase is comservetive, while in the more
densely populated districts the increase will be at lsast 1, 000%,
and in specific cases much higher.

2. An increase in the unit weight of vekicles carried. - Ao
investigation covering a large number of farm-omed trucks inthe = 7 7 .
Bastern and Corn-helt States has shown that the farmers as a class are: -
adhering to trucks rith a carrying capacity not much greater than the -
loads customarily hauled by horse-drawn vehicles, but that the commer= - -
ciel truck user is demanding upwards of 15 tons gross weight of vehicle -
and load, with a net load capacity of about 7% tons,. but because of theff
tendency to over-loading the gross loads in some instances far exceed
this figure. We have authentic records of loads as heavy as 18 tons.

Another highly important weight factor is the concentrated axle
and vheel loads. Up o the present time too little attention has’ beenjﬁmi_
given the adaptation of the design of the load carrying. vehzcle tn therii :
track over vhich it must run. ST

3. The speed has greatly increased. A_good driving team'mlgh$ﬁ'i__
travel 8 miles per hour, and a farmer's draft team draving a reasomable - .
load 'perha.:ps' 3 to 4 miles per hours Passenger venicles are now ex= .
pected to run 25 fto 35 miles per hour, the latter figure being a legal | "
limit in some States, while the commércial vehicles are: demandzng & e T
speed of 15 to 25 miles per hours LTl

4. Radius of %ravel has lengthenaa, aemandlnv 1onger contlnr P
uous routes. Pl

5, The numbsr of hours per day in vhich tnaru isg’ conszﬁerabls
traffic on the road has increased.

He Contlnulby of hlghway service is deﬁanded thrcughout the

¥earle :,. E
ALl of. thege factors have brought about not an,evalutlﬂn-iﬂ ;
highvay improvement practices, but because of the short time - involv
vhat may be termed a revelutions At the present time the. sitaat;ort
is aggravated by other factors such as the wmuch hlgher cost ‘of ‘high
materials and labor, the intreased interest ra$es fer money, and e
advancing cost of operating motor VﬂhlPlBSo'

Since the present highvay building nrogram was set in mgtlJ
there have been most serious handicaps from lack of rail ﬁransp
for materials. It is not to be doubied that had sufficient. rail’
portation been available, other econoemic l1imitations would hava'
peared succesa1vely. and among these the lack of- sufz;clent,englgaj‘s
~ to properly superv;se the carrying on ¢f such a large grogram.. From
a national peint of view, thersfore, tio majer problems have devel-
oped, the first of which is educational a1d the secend investigationals

The flrst of these ~ the educational problem - while perhaps
not properly a part . of this subject, should be in such a gathering -
at least touched upon %o a sufficient exten+ to bring to. ‘the attentiol
of englneering sducators the situation as it exists. Tn May of fhis
year, at a ccnference called by the Ccmm1551onar of Educatzsn to d 
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cuss highway engimsering and highvay transport education, the fact
vias brought out, resulting from a survey of the organizations em-
ployed by the State and Federal Governments on highuay work, that

all of the civil enginecering graduates of the institutions could be
absorbed in thig one field of engineering, vwhile, ac a matter of
fact, it was probable that only a very small percermtage of these-
graduates would find their way into this fielid. The fact vas also
developed that a very large number of competent mechanics and drivers.
should be trained each year, probably <hrough extension agencies and
in short courses conducted by the educational institutions. As &
result of this conference a permanent commitiee was formed, of wvhich the
Commissioner of ¥ducation is Chairman, and on which the Bureau of Pub~
1it Roads, the War Department, the Society for the Promotion of Em-
gineering Bducations; and the motor vehicle and aceessories industries
all have representation. It is the function of this committee to
agsist in bring' “about a very much more intensive educational pro~
gram, and to esiablish cooperative contacte with educational insti=. -
tutions for the purpose of bringing the groat importance of these
quegtions inte promirence.

The need for educational development along hlghway llnes lles :
not alone in the training of highwey engineers and automotive englneers,'
or in the development of extension and short courses, but it extends o
the education of the public generally ix the proper use eof highvays, in
the broad economic principles involved, and in the proper observance
of necessary safely rules and regulaticns. It is proposed to make
this movement a national cooperative one among 21l interested agen-.
cies, and it is hoped that because of the large public interests in-
volved this program will recseive ths ympathatzc ceeperabﬂon of the
land grant collegesa

Turning to the other major problem, = that of research and =
investigation along highway engineering and highvay transport lines, =
it has been recogrized thai a great natiocrnal program is meeded if -
the public interests are to be served by properly built and m&zntalned;;,
highvays, and if the construction of these highvays is 1o be pub upon

an economically sound financial basis, se that the funds expended .. =
- will prove investments returning the highest possible’ percentage of,,
dividends in the service rerndered. For the next quarter of & cem~
tury improvement of public highways will be the greatest singls publlc
activity, and will requirs such encrmous sums of money that these ax=
penditures should and must rest upon the soundest pr;nclpleb of~ angx~_f
n2ering and economicse S

There are meny agenciss interested in these problers. a?@,ﬁﬁﬁ
‘ef forts should be correlaied irto one cemprehensive progrem. | It is.
highly importart that while this program should be pre—concezved aé;
whole, and each undertaking formed as a component part, ihe actual ’
working out of the problems ge ferward in such a mapner that individe
ual initiative will be encouraged and local conditiens will be mete

‘Tt must be recognized that while the improvement of highways in the
aggregate is of national concern end has been so reuoqnlzed by ihe . . o
‘Federal Government in making available large swe fer ercouragivg roak
~building, the important problems of research and investigation are ol
“or less locals The underlying principles of sound constructiion ‘or main
_tenance, or of economics, whijs renﬁlnlrg ihe same, ave sub;ecu to an
. infinite nwmber of variations dependent upon loczl. conditions of *apa*
_sgrayhy. geﬁlnglcal fs:nwﬁ*aus, population densities, devetspmvha of -
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industries zrd such modifying circuustances, as to render the proper
solution of these problems necessary through a decentralized organis
zation. To bring such a movemewnt into being on a national basis,
it seems properly to be a function of the National Research Councils’
Broadly speaking, the program can be divided into the folloving main
undertakings: _

l. The provlems relating to the constructiion and maintenante o
of highways. S

"Ze Those relating to their cperation.

3. Their economic value.

Under one of these headings it would seem that any problﬂn
with reference to cur highwvays could be properly fitted, L.

Perhaps there is one mester problem which should first be selved_'~
as a foundation for all others. We would be on a very considerably
sounder basis now with reference {0 highway legislation, appropriations
and organizations, were this investigation complete. This problem is
that of highway traffic. It is of such importance alore to demand & -
study, comprehensive and accurate, in every State, and one which first
of all might well engage the attertion of those agencies Whlch are
interested in the fundamentals of knowledze necessary for the carrying
cut ol large public undertakings. It may be said in passznb that this
problem has become acute in oiher countries as well, and is nov engaglno
the atiention of both tie Englisia and French national departments of
highrays to the extsnt inat defailed and accurate studies are being
undertaken of highway traffic in beth of these countries.

The Natienal Research Council is 2 correlating asdy, and under
this plan the Tederal Bureaus concerred or those which, in exercising
their proper funciionms, could lexnd 2id fo the solution of these pro-
blems, the State highvay depariments of the individual States, and
the educatioral institutions, could institule cooperative research
activities. As an example, there has jus®t been put inte effect a
cooperative agreemert between the Univecrsity of Haryland, the State:
Highvray Department and the Bureau of Public Reads, by which certain
problems of highway research will be taken up at once. It is pro-. .
bable that the first of these cooperative problems will be.a compres .
hensive study of highway traific, and the work will be done under ths :
immediate direction of the Dear of Engineering of the Urnivers 1ty-,f SR

The program propesed under the National Ressarch Council is al—i
ready under way, and committees have beer appointed on the. Structu?ﬂl
Design of Highways, the Study of Properties of Road Yaterials and™ :
Their Combinations, and the Beonomic Theory of Highway Improvements
These committees are junctioning, and valuable resulis have already
been obtained, For the purpese of broadening this program to the
extent of enlisting all the inleresied agencies, the Natzonal Rigem =
search Council proposes io hold a conférence in Uovember. It valitbe
the purpose of this comfersnce to outline a broad program of researeh .
and lnvestlgatlons aloxg highoey lines, in vhich every agency possible_
will be enlisted for the purpose of cbiainipg some fundaméntal data
whith ¢an be directly applicd in the large investmewnts vhich we are-_
making and will continue to make Zor highoay improvemert. In such-@
program some of the individual land graut colleges have already ex-.
pressed the greatest inierest, and ot least one such 1nst;tuu‘cﬁ has
~ made avallablﬂ both rescarch funds and personnele ' o




The land srant colleges have been gréat beneficiaries  from tlu
Federal Aid prirciple so long ago adepied by the Federal Governmert.
The great increase in the mumber of technical schools vhich were es-
tablished irmmediately following the passage of the Morrill Land Crant
Act ir 1862 has had a counterpart in the great increase in the funds
which have been made availablse for highway improvement and the constr:
tion prograns undertaken since the passage of the Federal Aid Read Act
in 1916, The facilities of these colleges which have been developed
through the years since 1862, and the trained personnel, are nov
needed in the program of highway research and investigation vhich is
necessary to insure the proper expenditure of the funds for hightrzy .
improvement. It is my earrest hope that cooperative activities may be
established in many of these institutions along these gemeral lines -
to the end that & great naitional highway research investigaiional pro-
gram may bo instituted and carried forward without dalay. '



