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FICETAY TRANSPOUTATICN
Thos., H . MacDorsld, bghlef Bureau of Public Roads
Sixty-vinth Amnual Meeting
Faerican Sﬁcnevy sf Civil Engineers
Neww Yorlk, Jomaary 20, 1522,
A recent givdy on the State nighwanys of Califcrnia made

by the Pureaun of Putlic Roais disclosss he sweragé wesk~day
traffic umits 3o be divided in the rastic of 97.3 per cent mbtor
driven and 2.7 per cent norse drawn, This result is quoted 1o
indicate the degree to whick as rural pavemsnt mzleage is cmgleted
on the principal truffic lires of the State, highway transportat:.on

is measured in terms of the motor driven vebicle. An ade.guate back-

ground, tnerefors, azainst which to project the discussions of tne

day n higkway transpertation, simce this is the openirg paper, is
furnished oy a bris? resume of the prowta in tone number of the majo‘r
traffic units, - wstor vehicles, - and ths developnent of 'hi:e rca:l-
ways over which to operate these units. The Proper ccmbinaticn c..___:':__.l_'.
these two provides nicnway transperiation, in "amvsa.cal ssnse, _'
characterized by the ease and spead with .vhxch it my be eﬁﬁ!ﬂﬁda

and by the flexidility with wkich it my be aiarted to B w:.ua re.nge

{) This Sceiety is 3cing a real service in d:.recti*r- public

71 attention, not to the camicnent garts of hihway transpertd.t:.on, but o

i@ rather %c %he wroduct itself. A ccm'garatwn statsmert covering téhe

x,.:"_‘-m,.x

.wd 8leven-year rericd, 1510 te 1921, is indicative cf  the relativa develcp-wf‘f.

€ e

ment of these coimponent parts.




1910 : 1%1 .

Autemebiles La7,000 : 8,504,000 est.
Trutks 14,000 @ 1,345 000
T bals 501.020 ¢ 9,750,000 "

Maintenance Fund 25,000,000  :180,000,000 *
Censtrmcticn Fand 9%. 000,200 1420,000 000 *
Tetals 160,000,000  :600,000,00C ¢

a

Ime in Developmant of
Hichways

It is evident taat hichway develoyment has lagzed far behmd.
the development of mosor venicles. This is visuvalized stri};ing_ly : |
by a zrajn pictted to show relative automobile registration and
hignwey expenditures vy vears. The conclusions reached are: l.
During the zerica 1510-1321 ths potential rumber of wotcr venicles o
demanding highwuay service increassd more than sighteen ln;_z__txir_e& pe; _

cent; our sctual exvenditures for ilighWays. increased about four '

hundred per cent. 2. During the éeriod 1910-1918 _mo_tbr. féhic.le_a_.,.
increased more %han eleven huudred per cent; highway expe!ﬁif‘#‘és
about ore hundred forty psr cent. 3e I}'uri.n;-;'r-’chg period 1918-1921
metor venicles increased abont seven hundred per éent"-a.n&" highway‘ |
experditures about two hundrad sixty per cent of ths 1910 figuras.» o
In facz ., it wag not until the Fedaral 4id &ct of 1616 that the gul:lic
as a whcle underfock to s.rma*t the buildinz of ni; 'm.'a;.rs on an adagus.ta |
scale compared wi th the a.lree.dy sxisting vsers of the hizhwagt. E L
Since 1318 a very large anmaal _fpragram of highway.imprwe:q@:;t,

has been carrizd on, and thers is now the és‘sura:nc_e of ei'yétemaf.tiza&f
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developmert bazimming with the mors inwertant reads cormmected into

[

a State end inter-State network, including not ors than sevan per:

cent of ihe total rosd mileage within sach State. The total length

of this propesed program will aadcubtedly excsed 150,000 miles: The
total miisaze urdsriaken by the joint couperation of the States and

vhe Fedaral Govermment had on Decsmber 31, 1921, roached 35,500 miles
incluiing all projecss frow those in the initial siage orly, o tnose
fully completad. Tais is the cumulative Drogram of Fadersl aid nz.gq—' :
ways for the five-year neriod just ended, Dut including the geriod. |
of the war. In the past six months thers nave been actually complgt%d'.
7,533 miles of ths various iyres. Tho estimated expazﬁiture for 1921 e

of $600,700,000 was derived Sras %he following sourcss:

Motor wshinle licenses ' 19 per cent
State road bonds : Y
Loczi road bonds 3 0 om0
State taxes and appropriations 2o
Federal aid B L L

County, towmship and district
taxes, appropriations and
aszessments B2 _
Wiscallaneous sources o ; im0

This total experditurs was G.i\}ided, ap trom.mately $1&20 000 OOO to
construction and $180,000,000 to maintenance, About £1fty per: cent
¢f the construction program was carrisd on wdar Fedaral_am. :}rosscts,"_'

bringins the control umler both the St ts and tne Fe:laral m.gkmw

- depariments, axd in addition a consiaernhle portion of tha remitum ——

construction fund was handled under t.m direct sus}a“vi sion of the Szate,
thus bringing probably about eizhty per cent of tas total. cors tmtion
exgand_iture under anginesring control of csm;ra.lizéd dsprtmgen;s._ This

~ is contragted with tweniy-seven per cent of s total sqﬁeh&i&;}ré gn
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1916 waich was urder the ceatrol of the State hignway departments.
In the 20 years »rior to 1946 a gain of about one yer cent per year

in securing comirol of ths highway fumds was made by the State '

highway departments. Since 1910 the increase alme has an_aouz_mted. t_'_o e
more than fifty per cent of the total expenditures, Ti‘x;a'_.hhssa.c}m:e'e:t:%s .:i"
highvay depariment in L8492 was the first highway organization _'_b_o‘."i_.
engage in administrative and engineering,éontrol of ths d.gsign,. ¢on—- : 
struction and experditures made by the State for building high\yéyg;:
When the Federal Aid Act of 1916 was eseed, a;?proximtsly-thi-rtiyﬁfc'm
States had established highway deparménts, having var‘ying aeé;-'eés.. 8 ff
of control and varying amounts of highway funds with which to mrk.
But in 1616 ahd 1517, in response to the demands of the Federal Aid
Act, 17 new departments were f‘stablished. ard many others mre -
strengthened and ziven larger fand.s. ; Aa & ccnsecmence, 311 of the
States ars now carryiny on their major work u.ndar the &1rect supera
visien of State ...ighwa; departments, and the aunervision of tha
Fateral Buraau of Pu.h}.ic R-oa,ds_extends in detail to all Eedaral Ai_
roads. | . : s

The ty‘pical State hig}way department is crganiztd in bﬂ-‘» ma,}cr;
dxvisions - adminis..rative s.md. angi.neerinp'._ Quite genera.ny t]:m admin«-
istrative heads a.re cmmiasiom oi‘ whmh the ms.:ibers serva anly' ;.a:'tr-_;
tims and are responsibla for t.he major policws only. 'ﬁzis laazras |
the entire executive and engimenng cortrol to tha engimeri:g st.a..
under a ahiea, eng.hneer, or conm:ssmner, mms ths highmy angineering
: organizatione ha?a baan dsvaloned wlth ver :,r definlte anministrativ

s fmtions a5 :fell a.s those of constru.ctmn ana. maintsmxﬂe
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enginesring oriyanization engaged uwpon the actual building_ of -highiva.ys{_f Gt

in the average depariment is divided into sections of design, cop~
struction, and tasts. In the order of their authoriiy is the chief .
engineer. district or division encinezr, resident engineer, and in-

spsctor. An estimste of the muber of i:eu employed as engineers by 3

the State hicghway departuents in 1919 tojaled ayproximately I0,0QO o

men. The comstruction program has practically doubled since then, but: .

the number of engineers has not iucreassd in ths same proportion. On

these men we must Gevend for the character of the construction which
z0es into our highways.
The ;:zneral subject of this gession, inspection, is hroaﬁly

interpreted as tha engimeering control wiich must be exer...isad. mrer

the construction program to insure first—clws rasulten The build.ing';_'

of roads must b2 considersd 235 2 .uamactur:.m wocass uniertakeh

where the rouds ars t0 bs buiit, not where thi s 'mnufactmi*rg *:rucassi
can be nost advantagaously mrformeﬁ.. Ths wide dlstribntlon Df tka :
contracts undertalian anmzall:; w:.tni.n vhe average bta..s 3 anﬁ. tne |
conditions wysr wiich t.e worl is carriad o, d.ezaa.nds the hi,hast

type of engineesrs fr.or.: the highest to the lowest -'Irade,s. ’I‘he closas.

estimates that we could make in 1919 indicated tiat nut. less than
1,000 o 1,200 mew erginsers would. be rauguired in ﬂaa highw-y wurz
each year. These mmst be fu,rmshaﬂ. from the en;;znwar..ng sclmola ¥,
and whiie at resent there iz a la,cls. o angloyment foz‘ e:aainears
zenerally, Mt&‘ e osaning c:f the constmtian season t&}a road.
tuilding industry wiil’ e a.ble te aosorb and wzll n ed. r&ore tmm' ar‘

availa‘n,le of those 1 men who. are fittad. tc assuat in rraﬂucinfr ‘tha



character of roads meeded. 4s Indicative of the training of men
whe are rneeded for the nidnway prozrar, and the charzcier of 5.n- i
struction wiich tiley shoald psceive in ths colleges and miversitié_s;::_'_‘
the following arc suggestions:

1. Hawen relstions.
s ideuds of public services,
Proper contacts with the public.
Pro-_.aer relatione with the contractor.

2. Manazemant.
lews - State and nitiowsl
Layout of ulans.
Material sugpliss.
Transvortation.
Estimatzs.
Contraztor’s cbligations.
Envinesrin and asdministrative resorts.

3. Comsiruction propere
Dzsi-n, = Interrretation and rslative values.
Specifization interprelations
Torlmansnipa
4, waterials.
Intsrprotation of leboratory tests.
Figld tosts. :
Soils.
5. Traffic manazensnd during construction.

6. Relative valuss.
Lconenics of hizhway transportation.

These sugsestions ars nos to o2 iterproted as advocatin'"__tha B
adopiion in college and university courses of s.r-erﬁcial sgeclalized'

instruction, but the turriculs of the averaze emimerinﬂ course -

should B2 ani @n be rasvised and broademsd to .,ive f-hﬂl'mﬂ training '

in some of the bread furdarentals of sciente, En*lish econa:aica,

ard ideals of public sarvics in additicn to sound "_c.,oursss'.whi_qh Tay.

be offered in the junilor ard se’i;ior years which will fi% ren _ﬁ:o_ Qn,???._. :




the highway work much bestsr than thay are now propared. But thi§3
responsidilivy should nct {21l wpon the scheols alons. Ihe nghway
departments -~ Stete ans Federal = nusy assune respyonsibility for
trinzing to the assisiance of those in charne of eﬁ;insering coursaa
contattes ard onporwvnitios of which thoss men who ars 1nterested in
highway enginecring may availl themselves and thus obiain a corralation
of theory and tks sractical ap;licétion palors graduations The_daVelé
cmant of the ghort course for those alrsad; ennazed in hizhway
bulléing, and the develonmont of the gradusis courses Ifor reaéa&cﬁ

in spscial fislds, aro both of grest imporitance in the advancammnt ef
erinecring trainins end kncwledée 60 sarionsly needad in the highway-
fizld tocday. The clos2 corrslation and coc;eratiun of the hi;hwaw
departments with <he 2ducational instijutions is & rasult greatly

needed if the wiblic s o be the bast ssrved.




