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he United States is now carrying m. a m@wi

- program which, measured in terms . of expendi mem approzima

‘i 1110:1 dollars anmually. As in nearly avex;sr thizg slse ﬁf
= the general public, we have gone in for quantity pmﬁuc
lerge yearly mileage of new roadvays has 'been demﬁa_ﬁ‘ ?M

‘might be found upon which to operate the guantity productiod

#motor vehicle. So large are the annual 'pragréma -'af- new caﬂsm
i in many States tha. even minor modifica tiong in spaci- :
? designs, have a vex-y large fimcial aspects.

In the. 'F‘aca o:f large annus.l increaees 1:3. the m#.
improved roads, _handi_caps 5::1_51: and Yave: _exi;s$eé;;
eati sfaczt'oxy _anﬁ_ _ecaﬁéaﬂ.ca;'_.us&:of '_tha- xm’servehi

insufficient ‘:'ﬂil-eaé‘e of highﬁéﬁr# imﬁrﬁife&'f‘-td'

a'bie stendards. TVery recently & well }ma'm mamfac
a millioz: new veh:.cles would be nlaceﬁ axs the highwa
| allowing for ;,he 'etirement 0!: a large mz:xé: af
the net mcz‘ement is @.mh 'bhat there is t&ae cer-

service will be *emxirea from mgh*ays alreaﬁy serim;sly-‘w

stmctumlly and congestad te tb.e pamt m ﬁi’ ceamagzag

able and si%:arcd nse of the mtor veh:.c}.e




remecies when itre lndividusl ‘nrﬂblar‘s ars correctly analyzed.

_cther develcysent, ancient er mofern, aff eoting in such & ma.iar degree

-the whole structure of cur social apd oconcnz}.c 1i.fe, has the &ngi

-been glven so comending an oppcartmitv for leauership and for ca:mao'
g intc elfect pelicies frrmilated by kis prcfession.
The cpperiuni t;r is real, vill the engineer sw:ceed or. :Eail'

If he ig meking progress, if he ig :-mf*cee&ing, if ne fimly pmves

berend 211 deuwbt the ability of the enn‘ineer to master ém,d tnus
lead in & per &nd major trpnslation in our national 1ife, it v

'thrngh ronearch. "{esearch thet is as big and hrcw& as 'synm&th&ti‘

and intellizent as the present exist:».ng conditions and op:pe_

for advencerent and pro:;ress, ;juei‘.i" . -

°"tiS.a.lBC’. c*:anfid&.cé in present practices ané. & la:::k: of

~ interest in cngaging in zad supporting broad highww :_r‘ =

- only a failvre in & pub 1ie mty ’-ut it is the *orst :gr::ssi‘i:le be

£ the enginearing or c‘feqsicn its&l‘? Bu“‘ past .’mst@ry ig not entir

- reassuring. There is z c-m:sticn **aich fﬁr years has 'teea trs:

oemlezinﬂ' ChE, s.n aay au:i it h&s not been antiraly happy cha



s seme question hes been active in the minds of a great many, if

It is tiis: Gonsidering;_ the study, preperstion and experienc

required t> it one adequately to prectice the prof'essionﬂof eﬁgi;’:éfe’

.;ing, the hard ~or’y doth mental and pghysical, usually inv;lved in _‘I:he

practice of tue several btrenches of engineering, the sincerity and

‘persistency of purpose required for sny seccessful aceomplishmanﬁ, and

the responsitilities of &ll Xirds 11’.1?305&&, - why has nct _the eng-nebt -

:;_-been aceordsd nore readily and nore consisteat«ly lu&deraaip an& t.‘n:e'

“ rewards, not peczzesarily material, 1*r:.ch generally accrue to recegniz_ 1

anthori Yy _
and the answer, which is reaaona‘le su:t‘f;ciﬂnt to me ‘but whic*h”-

:_ '.I o not insist thet anyone else nlmlj. ﬁccept is tm‘.s, the lack o_
spgineering resecrch.  As we review cnav*nea”ing su.r", this lu.ck e&ﬂ\r .
..'_often-_entire atgonee of anything apnreaching a,dnquatc res*zarah ﬁag
;.guntil vaery re snt yoars cheracter is»ic of bo..h mdividuals and ins._,
. tions.
For exz‘émvlh, agricul tural e@emment stanons ha#e been estab

: throvgh Federal znd State Legl sl&tinn znd h&ve ‘been suppe:te& :E‘or-
years to prcmote the mv-"rp:m.nt of the scn.nce: of P "ﬁculz‘!;ure
experiment stutions are este ‘Tishezi in cvary state 'txut- there are i
ra very fex Edﬁcati cnol Institut 'oi:is vhl ch have esta‘li ud. anginee

eXPeriment staticns end most of tnuse heve had serncms trcuble to‘f-

tu:.n z mea *er a::z.ctwcg- "‘ny I‘»SC&I"Ch 3.11 »ngxneeriné 1incs b.as Pt ‘i:

tecn more 'P’*ll.‘? de""*lalﬁ"d is rost Giff:tcult to understcna. _ Undou‘stﬁdi? ._ .
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~ our great matural resources have lulled ug mto the neli ef that

. was pot necessary to use them with the econumy wmch c:u@rl‘: te 01'
proper research, yvet this certeinly cannot be the only reason'w_ en
""'“-'Vwe consider the tremendous fertility of the lands wnlch has ‘seen

for the teking, end yet we find a videspread and persistent e ﬁens 161

- -of sgricultural research in the Stabes where there has been nq__eagi'

" eering research developed.

I am Fully convinced that cngineer.s have _'s:*éeh 30 busywi
the day's work hat they have not irxéisted upor: the de?eibﬁﬁéﬁ*ﬁ’ of
,"adequate engineering rescarch until the fact vas accomp}.ashed and

';'ﬂ- thot this is, to a grester dezree than any ctner reason,. responsa.ble-;

> _i‘or the Tailure of engineers ap to this time-td--éecure'-%hat dé‘gr%a :

 Fecogrition Justified. There is now the very hopefal 1ndicat10 . ‘c“hat
,7 %his recognition is coming slowly but surely anrl ‘imdou‘s’cedly .*ifi: not
;an:ab reacon behind this cherging att‘t‘;me of t-he pu’::lz.c tcma«x
éng«neer is due %0 the greater inte_rest, activ;ty_ and i.'_n§i$'

The ergineers in the establishment éné'gﬁnci‘iicit,_-éf ‘englneering ex

waﬂlﬂﬂinmmsmwmma&ﬁﬁﬁgfwsﬁé
mfriendly cntlclsm, but rather an expr-;ss:x af the de e
‘tnat the great peeds and great -o‘a'corﬂ'uni—ties i‘or‘- rese&r-
}:resented saa.ll receive full recegnitxon fr:}m the engina

s-true of the necessities and fruitful pozantialitiesé a

ngineenng rescarch is emlly true in tha't af G%her 3‘92‘

ﬁxample, the econorist, vho is cancerﬁeé mthkthet-aco&omw'

evelapment 04‘ this naﬁiom
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Congider the highway tranqurt"fiald. he 'c_i.v_il,j the

_:_i;he automotive and the transportation en_gi.'neéi‘.,: the economist
jt;&:i,e chemmi st, 211 have presented te¢ them 'broad opp@ortunities“for.dir
- _fesearch vhile, although more indlrectly and perhaps somewhat nm.*e
:nﬂ'removed in time there are other professions that may very comeivably
__‘.:_7-_find worthy phases for research endeavor.

_ There ars two major objectives of high%éy reeearch, ﬂ
i solation and definition of each probvlem, aml second the so&ntion :

".u:t‘ the problem. These objectives arae supplemental and seqaential.

allltoo frequently the first is neglected to the unﬁoing of tha mm

P-erhaps 1 may evep be justified in saying th&t en@neers have freqasn
:ln the past made grave exrors, and Judging the future by tha yast,;._
will comtimue to make grave errors in big enterprises or in the g
solution of bg preblems in one of the fonawﬁng ways: N
a. Inaufficient and macctxrate fun&amantal data-
bs Limitations im saepe of data secured.s Fa
te Iimi tations imposed by legislation or ﬁthar
de  The udsapplicatian or maladjuamnﬁ of dar _
Examples night be mitiplied of failm ar zaek

&na].ysis of the whole 9mh1em invalvecl.

!aiure speaific L;y
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frecuently trus, they cut and trim ustmates and designs halcw

“practice to weet these hmtations? More "han this, 1t ma.tters_ not

vhat the rcasons arc or what handicam e:xis " the angineer in cﬁarge .
| 111 be held in the court of public opinioa for axy fai}.ures.
There ere taese Ywo groups of highway rasuamh o‘bjecti’vea,
those having for their mrpose the correct analysis ef each problem:- i

and second, %those wving for their purpose the findiag of the remsdy

“or the soluvtion vhen the problam shall have heen corractly -i-aﬂlezt'(

and znalyzed. Just at this tinme, of the two. the firat is the more‘
important. Rezl progress is alwsys slow. Con.-.,ider he years a‘f
rescarch required to isclate tiae yellow fwe‘r germ a.nd in tbe meaqt,i% ;
! the lives thut were lost from this cause un}:no*m and uncheclced. {)nca -_ ;
‘the canse was known the remedy hos followed swi ftly to t»he aver],asﬁngi '
: credit of the medicel profession. So, too, the'c’ymr"“ﬂnity.-i.a offe
~in the highway field to do & big work now in reseamﬂ. “mch prof :
- has beon made but we have only started, Iior can the reeearch,:”"'

S 8t0p wher he shall have reac‘::{ed hoth of these obgectivaa fox he '

then insist apon tha practical applicai;ion af m salntioas he 1]

i the Tield of i ghwey tmnsport. T‘w mogt perfect solutl_i":' 1

“valusble when spplied. After all the real o’ﬂ,}q::tive of hig’imay
4

ie the moct ecanoucal in every sense of tha wor}e:, e.nd efficis,nt




no rational policies of providing the funds have been warked otlt-
We have only feirly started wpon the improvements im the designof
road surfaces. Ve need to develop better materisls, cement, agphall,

aggregates, partieularly sandse




