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The Problems to be Studiesd

Tros, H, MacDonald, Chrief of the Bureau of Public Roads,

Toere is a term that is freguently used at such mestings
a3 this, that I should like to see striclen cut of our voca;bu-
laries and erased from every mogram. I refer to the hackneyed
tery, "good roads®. It has been used so loas and 30 yuestiorably
in commection with & outgrown propaganda, thet it mo lorger stands
for our ideas of the goal toward which we are now working. ,7"ha.,t '
we re interested in now is not "good roads" or "better rouds” Tt

better transportation, which jrwolves not roads ordy but vehicles

. as well, ard fhe proper relation of the venicle to the road.

le are meeting here in confersnce under tbe auspices of ihe
‘,:Universit:-; of Temmessee in order that we may discuss some of the
vreblems tnat 1lle before us iu pregaring the way for batter trans-
periation; and that we may decids uwpon wothods and means by which
yor ..z mon whﬁs are rnow studying in the engimsering pcourses of the’

Uriversities may be brought ws in th

GO

imowledge of these provlems.

The University is cocperatisg in this momniéﬁt ‘:vi_thrtha .
Cozsittee on Bighway ard Bichway Transport Eﬁucation. ’.!.!ha Cm;ttee,
which was gathered togother oe the result of a confersnce held in
Washington over a wear ago, is made up .-of rezresentatives of Govﬁfnf'
ment Departmerts ard private izdustry. ©On it é.re réprase'ntad tha
Var Department, tbe Agricultuwral Departmens, through the Bﬁieaﬁ of
Pk ic Roads, the Bureau of Education, the Bubber Accessories |

dssociation and the National é‘xt:m.c"-he Charher of Commerce. &s
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you will see it cocabines in its memdbership the producers of vehicles,
the puilders and the users of roads, and the sducators upun whom -
must fall the task of training those who are to work for the develop-?
rent of the new idea of highway transport whick differs {ran the old
"sood reoads” propaganda as day fram night.

Te the "good roads®™ enthusiast the good road was the end
to be sought - & thirg to be possessed for itself alone - scmething
in which the ccrmunity could properly take pride as in & new mom.ﬁmnt
for the courthouse syuare. His demand was for the best road obtain-
adle, usually with total disregard for the character or volume of the
traffic to be accommodated. Largely at his behest we have begun upon :
tne development of our highways without system and without method.
Without rhyme or reagson we have tuilt a piece of good read bere,
another there, eachas they were demanied by this or that camunity
acting upon the urge of its "good roads" enthusiasts.

These rcads have beern built for the locality rather than for
the State or Hation. In general they ars not coz‘mcted with eémﬁ ;
cther, and, in smme instances, their location is so lackirg in
elements of economy as to warrant no commection with the highway
systems which are now being developed. |

With such & corgeption of the purpose of roads our ?resent _
ideas of highway transportation have no relation. Within our broaﬁ.sr
view there lies a national system of comnected roads, each _fﬂéd a 11_1135," :
in the national chain, dbearing its due prnpoftion of interstate tr-affi—jc',.. .
yet each a iocal road as well, serving with well placed lateral roads o

te distridbute and collect the traffic of the rural sections. Each road



in tur prejected sysiem must be designed for the particular traffic it
will ®® called upon to carry. There zust b2 ro superfluous expa:.iitu;'a a
for roads beyord the economic reyuivements of the vehicles that will
use them, vet the roads built rust be fully adeguate I we would aveid
waste and deteriorntion.

1% has boen given to me to outline - not to solve - the
sretlems we confront in building sucha system and providing for hignway
troocportation in this higher sense. To outline them is not & diffisuls
zatter; to zolve them is a task for many men ard long unselfish "abor.
Gnly row, I feel, are we approaching the study of these probvlems inthe
Propor LAe T,

The lires along which wo are attacking them are as follows?
{1) Hishwoy Economics; (2) Highway Engineerirzg;  (3) Automotive
Frg o oearirg;  (4) Highway Transport.,

1 place firstthe line of highway economics becaunse it is along
Yoo line that we propose bo find out why and for what purpose wa
should build the rosds; in a general way, where they should be; and
how we may best pay for thed. It is o this first 'liné of att_apk _t;ﬁ_a.t'
Prof. Dougherty ic working. Ve have made arrapgements with him to '_ :
study the use of the rosds in Termessee] to show thause you a.re'm_.
maging o your bighwsye, the probable effect of improfed rads on the |
dissribution of traffic, ard the value of gush improved roads as & maﬁs
of Settering transportation corditions in the Btate. I am hﬁﬁeful that _
he will be able to continues his stwileswitil he has covered 'a_;_ll -:,her.
sountiszs of the State, for I Xow of no way inwhich he can ren&er.’hettg’f'

or wore important service to the State. Be has had splendid cooperatiom
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from every one, and in a little while, if his work is contirmed,
e should be abls to say to the State "this isthe service cur nighways
are givingw 0w, and these are the davelopments of service ihat im-

proved highways can bring to us®.

1

Along the second lins - we are studyinz the design of roads

o

from the technical stardpoint, and endeavoring to develop better methods

i3

of corngtruction, and especially of maintenance. In order to improve

car designs we ars goimm into a stuly of sub-soils and fowdations and
wearing surfaces, the o ffect of clirate, drainage andloading; amd we

ars firdin; socze thivgs that will, I beliswve, surprise most people. Ii
istne popular belief, I am sure, that our highway surfaces are absolutely
irert and stationory, and that they remain in ope place and ors pcsit_iron
until they are worn out. That is not correct, we find, For exa—m?le,
take < corcrele reoad; it is constantly moving; back and forth 19%215-

s¢ as seasons charge ard expunsion gives way to contraction and

e

w
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ice versa; ard up and down sech day. During the day ihe sdges of tae
siabs curl dowa as the upper sarface sipards urder the i.:nfluenca of
mourtirg temperature; at night they curl up vhen the sur‘*'ax:a uools and
contracis. Ve have measuwred displacements of the sla‘n'a.s great as _hal'f
an ich from the subgrade. OShould o keavily lozded truck c:me aibrgg_ _ -
at such times 1t would f{ind the road in the air with a‘bsclutaly no |
subgrade suppor®, and it is easy to imagire what wmﬂd happen.

in vur studies to determine how tanick weshall ma}ce.cur roagd
surfaces and their fourdations we are investigating the efiect of the
imract of motor trucks. DTue to irregularities in thg SBrface of th‘e:
rozds, itis not urusual for a heavily loaded truck to fall ~9‘1tﬂ imﬁ

uper the road surface from a height of a gquarter or even a half an inch'.;
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At such times the blow delivered o the road is equivaleri‘b to many
times the weight of the truck amd load. Ve have measured blows
ejuivalent to 20 tons and more, yet pecple womder why our roads break |
AOWIle
Ve must discover such facts as these before we invest our
monsy, bscause it is impossibvle to build zroads that will hold up
properly unless we fird oui exacily what conditions we tmast build them
for - just as a tailor must messure you before he can cut the cloth.
Along the line of automotive ercineerirs are those provlems.
of size and distribution of the load, economic truck capacity, design
of the various parts of the truck for econormy in operation, ete.
As related to the reads thers is the stuly of the valme and effect of
various kirds of tires in relieving und cushiorirz the blows of impact,
ard the possibility of better distributicon of the weicht of the lead
to the road. I am trying %o convibde my automobile friends that we
have found trucks so designed that we get the equivalent of 110 ger
cent of the carried lezd uider the two rear wheslis alone. Su.c}a a con~ )
centration of load is, of course, extremely difficult tosope w:r.tn,
erd one phase of cur study aiuws to relieve this condition by a more
uwniform distritution to fouwr or six wheels. :
Alorg the fourth line - that of highway t-ransport- lie ‘!:he
brosd problems involved in the development of an economic system m;'
roads ard the use and regulation of such a sysitem to su pplamrx‘b the othe
ransportation systems ‘and relicve the dargerous situation 13’50 mmh
we have been rermitted to AFift by failure of our transpors to -’53913' _Ii&{‘_».a

with cur preduction.



I do ot know of any State in the Union that will be belped
more by tue dovelopmont of o system of primary and freder reouds
t.ho.* the 8tite of Tormosses. I vou will tie this whole State
.:togethwr, from the Eagt to the Vest, and frow the North to the South,
with primary roads, jolned to foeder roads there will cuwe about a

dovelopment of your Stato that cannet be brought about in any other
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