w

million miles of roads. The State and Federal lsvws
™

Cesmes Club
Washington, D's Ca
Jure 3, 4, 1920,

Address befors Organizine Conference of Engineerse

I trust none of vou will b zlarmed by the nuaber of papers that
T have in my hard. The only object in preserting any statictics is
to give the ongineors who are reprecented here an adequate idea of
the extent to which the improvemsnt of public highvays has Lecome
ore of our great public activities. Hven so short a time ago as 1916,
the total estimated expenditures for highway Laprovemert in the United
States was about $272,000,000. In 1917 that figure was $279,000,000.
In 1916, the Federal aid road Act was passed, appropriating originally
$75,000,000 t¢ be expended over a five year pericd, in the retio of
50 cents of Federal money to 50 cents of locael money. It vas assumed-
that would be the rate at which the Federal aid program coul@ normally
develop, $5,000,000 the first year, $10,000,000 the second year, and _
so ors Then the war intervened almest before the States had an oppor-f
tunity to pass the laws required to provide the funds and to form the
organizations necessary to administer the Federal Aid Act. At the clm&:f'
of the original Federal aid act, July 1916, there were 16 States which
had net a highway department of eny adequate characier, and a number of
others who did not have any State hpproprlatlonu for carrying on the
work. Their duties were adviscry or supervisory. During 1916, 19817,
and 1918, 211 of the ftates formed highwaey organizations and passed
revenue laws to provide the funds t¢ meet the ¥ederal appropriztions;
but very little work was done. During the year 1918, for instaxce,
only a half a million dolTar“ b pai d out of the Federal aid furds,
showing that the ballding of had come practically to a ‘clooee.
The figure, 3272,000C,000, Jhlc 3 available for the year 1916, may bﬁ
contrasted with the funds anll’b e for this vear, which we es+1mata
at about £783,000,000, or more than +three times as muchs
The significance, howevsr, of the highway engineer in tnls pr
graw is illustrated better bv the fact that in 1916, we estimate that
there was about $74,000,000 spent under the control of the State. hlg%-'
way departmert, and about $108 000,000 spent under local comtrol, and
not under the 3tate highway aepurtmean The percerntage under highway -
deparimert: control was about 27 per cert of the total expenditures. 3
This year, the amount available for expenditures under the State’ hlgh&3fu
wvay department and federal coniroi, we esiimate is $633,000,000, and
under loca? control is $150,000,000, about 81 per cert of the tobal
experditures is to be spert under engineering cowirol of the Fedsral
and State Engineers, It is an extremely significant fact to me that . .
ve have acdvanced in the three year perioed since 1915, from the poszzinn 71
where only about 27 per cent of the Highway moneys were spert under .
the supervision of engimeers to 2 poimt where about 81 per cert of the -
total funds available will be spert under ﬂpglreeﬁﬂrg supervicich. R
I wish to emphasize the faet that I am % g obout money a¥311~“:
able, and not {he estimated expenditure for %his y ear for it is prob-
lematic how soon tbﬂ money now avallable will be expe : ' '
There are in the Urited States somevhere naa:
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expenditure of the State and Tederal monmey to eppro
thousarnd milec of the principel highweys. The nileag
under the State highway depariment vas 69,000 miles,
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total amount had advzaced 1o 93,000 miles, or about 3,7 per cent of
the total mileage of the country. This is not truly representative of
the advance in cemtrol or in activity of the engineer in highuay
matters. The real adverce is much better illustrated by the fact that
in 1918 3 per cexnt of the toial mileage of highways was maintained by
the 3tate departments under engineering controel, while in 1918, about
8+1 per cent of the mileage was so maintainzd. In other words, ai the
vregsent time we have advanced {o the point where approximately th

same mileage is maintained on State highways upon which we can legally
expend the State and Federal money., I do not expect to sec this mile-
age considerably increased immediately, but we are unguestionably ad-
vancing towards a more centralized form of control of all expenditures
for highway building and maintenance,

If you reczll the past history of the development of the high-
way departments, you will note that the first departments had only
funds for State aid.. Then they were given funds to build, as a Stale
organizationy, certain roads. As the character of the resulis have
become apparernt, and as new lavs have been passed, we find that more
and more of the supervision, even of local expenditures, has been
given over to the State highway departments. In speaking of the State
highvay depurumanuU should include the Federal Bureau of Fublic
Roads, because all of the Federal aid funds are expended under the
joint supervision of each State highway department ard the Federal
Bureau, :

- The number of men who are at present engaged ix the highway

work is also significant. From a recent census we have the results
from 36 States, who report approximately 7500 engineers employed by the
State, of the State and Courty, organizations. This means that approxi=~
mately 10,000 engirezrs are now employed in the road work, and the
nucber would be increased at certain seasons of the year by men who |
might or might not be technical graduates, in the capacltv of 1n«pec- '
tors ard field assistanis, A

To give you an idea of the requiremerts of the highvay field in
the future, we nade an estimate that vhen the present freshman classes
graduate from the eéhgireering colleges there would be perhaps in the
neighborhood of 5500 men finish engineering courses, and if the per- -
centage which exists in some schools, of about 20 to 25 per cent in
civil engineerirﬂ, hiolds gbod there would graduate noi over 1,000 or
1200 pobential highway engineers. That is three years from nowy and
our sstimate of the number of men needed armually in the highway. figld
will abgorb the entire number of civil) eugineering graduatess Orly.a
percewtage of them will go inte highway engineering. Ve must recog~
nize this fact becavse {here are so menv other phases of c¢ivil engineer-
ing and allied branches that are calling these men, particularly in
the indusiries.

From the figures tha} I have given you, and from tals later .
statement, it is apparent that a rﬂsponS’blllu“ hes come to the enazrcers,;
of the country and to any organization thail may grow sut of this Cor '
ference. Highway engineering and highway adminiciration is, 2t the
prezert time, in the hands of enginesrs. It is ore of the big publie
activities in which erginsers ore director: s well lavorers.  In
the highway Tield we do not admit thot the GT% neer is oniy capable of
running a level or z {transit, or sunerintending ithe actual conutructlcn
worke We ingist thai he is capable of imavgurating policies , of acting
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the executive head =nd directing ths ff?i *s of ihe big, streng hlgh—_
wvay departmerts, and of the Federal Bureau itself. This fact poinis
to the fipld that enginecars must cordinue to occupy in the futude, and -
alse points the way towards the usefulness of zn organization hich
may grovw out of this Conferewcs, in dirccting the atfention of young -
engineers ~=- or men who are eprct1ng to take ap enginsering coursec --
to the highway engineering field, and id helping, in every way possmble,
to prepare men to take the res pOHS*blllﬁleo of doing the actusl snglneerw
ing work itself, and of taking control in the cxccutive and administra~
tive capacities.

If you approach the highway executives in the state departments
today you will find that their problems arc not problems of design,
although we have plenty of these with the advent of five, seven and
ten ton motor trucks. The big problems are net those of the draught-
ing room or of field construction, They arc mainly those of adminig=
trative and economic character.

Our highway construction program for which we have avalilable :
nearly a billion dollars todsy, will lag behind because of the ecomomic
limitations. During the period eof the war, highway construciion was
placed in the same nor~essential class as thé making of pisnos and
musical instruments, We have a program agreed upon between the States -
and the Federal Govermment, of 27,000 miles of highvay of all types. We
have completed 4,000 miles, enough te rcach across the Continert and
more, We have 9,000 miles under coniraci, or one-third of the agreed
program, and we are now being Torced to curtzil that still further. IT
all of the industries and 21l of the other zctivities which are no more
essential than the building of impreved higlways, will limit their pro-
gram to cne-third, I believe there will be encugh rail transportation,
enough material, enough labor and conmtractorst equipment, to carry one
Ve have really cowme to the point vhere we must refuse longer to be plaged -
in the non~essential class; particularly sirce a recent order of the
Interstate Commerce Commissioner recognized the fact that in this day .
of ingufficient transportation the highways must faks their part. In ..
one of their recent orders thev advised that commodities which could be .~ -
moved by motor truck, and passenger traffic should be so far as possible .
put on the highways. 3So this is ansther field in which an orgenization -
of engireers can be of immense value tc the highvay industry of the
United States. We have come in the past Lo or three years to reccgnaze
the limitations of money as suck: ¥e did not expect to see the war

- last long because we felt that the people would run out of money. We
actually found they ran out of material things. So it is with our L
present public road program. It is not so much = question of money as .
it is a guestion of the material thinge; and we believe that public '
hizghwrays are of sufficient value, of sufficient neces sity. that e
should have the fair pro ratez of ava;‘ab 2 transportation, materials,
and - lakor. .

"~ Just ere word further as to the classes of roads that are keing
built. Up to May lst, the %fotal estimated cost of 211 projects which |-
have been agreed upon beiween the Federal and State Covermments is '

about $363,000,000., Of thls, the expenditure for the egarth, sand-

clay amd gravel types of ronds, will take about 2% per cent. These. _

types e may call the primary or first stage of roed meking. The 1A£e?-
mediate miscellaneous tynes are limited o ¢ ner cent, while ihe

bituminous and cement cancrﬁ+e, brick and miscellaneous high types - 11

take 60 per cent of the cxverditure, ms to me that any ratzopal
organization hich may grow out of thi avas 11 have tha Te-
sponsibility of helping the highemy irte




number of new engineers every year to take the plafe of those who

drop out, and to fill the places opened Dy the ranidly expanding
program; to ©ill engineering positions in the production of con-
struction matericls; to £111 the places recessitated by the ealarge=-
ment of cor tructors’ organizotions. It will bo nocessary clse, and

it seems to me that it should be accomplished by o great national
organization of enginsers, to create ir the ninds of the public a2
different attitude towerdfpublic service as a career for the young
engineer. This is a matter that the State highway depariments and

the Federal Bureau are going to find mors serious in years to come, .
The men who are in the work today will doubtless stay, but the young
engineer is being attracted to other fields. The public service does
not have a strong appeal, largely because of the attitude which has
been faken by the public itself toward public scrvice. A great netionm-
al association of enginecrs could g a&uilly develop & much more favor-:
_able attitude on the part of the publlc toward its public servants,
and make public service ag a career more desirable to the young man
just entering his life work. The indusiries have quickly responded

to the demand for increased compensation to meet the higher level of
living costs, but the publlc has been much slower in its response.
There ;s nov proposed a re-classiiicatiorn plan for the Federal . service;_
and should the recommerdations which have been made by the Reclassifi-
cation Commission be adopted by the Congros 5y & much more satisfactory-
copditiorn will have been established in the Faderal services The same.
need of compensation adjustments exists in the Staie highway depart- .
ments, alihough perhaps not to the same degres as in the Federal sers
vice, on account of the adjustments which mary'cf the States have al= -
ready made. ¥From the standpoint of the future deva;opment-of the high~

way work, the public caunot afford to have less capable or less efficie1 ":

et men in its employ than can the industries. Conerally speakingy
+the aﬁwlnzgtrutbva and executive positions in the State hlghway de—

partmernts are held by technically trained men, This is as it ohauld
be. But the highway program is still-in its infency. Ve will ;yend

in the future for this purpose uniold milliens, and ap orgenisation 93 ﬂj

the character proposed here can do a great work in helping to direst’
the ettontion of the public 1o the necessity Ter duilding up ulghwav
organizations to which can safely be erirusted the expenditures of
these large funds,




