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- Looking wackward 20 years and surveyinz the development of

- road buildirg in the intervening veriod, tne siriking comnge appears.

t is the conversion of road building frow a oo

il

ceries of unorgan-
ized and wore or less imaifsctual iecal =fforts into 2 highly organ=-
zed, sfficient ard produetive industry of which the unit is *he

tate instead of tne lrcalisy.

Taouzk: it is net realized by many paovie tnis tusiness of

~

Wag‘oad tuilding is cne of the nation's largest industries. Ve are

S § accustomed to fhiwI ¢f the mamcfactwrs of steel and the making -G_f'

utomeciles asz tremendous productive enterprises, it these indus-
tries, great as they are, sre still not as iarge as the business of
- highway tuilding. In Decenbsr 1920 taoe steel irdusiry e:n‘.&oy_ed

less tnan 600,000 men. In ths oroduction of susonohiles and mtor

truocks something over 250,000 men are enzaged. #£34 all ths workers & o
2 ST s

‘w¥ho are exploysd to sell and distritute, stors and remair the anto-
- mobviles and moior trucks and you probably have nearly 500,000 more,
- & total sozewhat less Than 750,000, Vast armies of workers these . o -

are, tut greater than sltner is the force cf & rdllion men that

1zbored last year throughout ihe road construciion ssason at mlding7._,.;

and repairing the country's roads. If ¢k hese f:tgures surpr;se you, '
rhnere are other aszects of this tremndous Tasi ness that -ull ﬁrnns

gurprise you ne less.




2~

During the year, 1921, the consiruction of Federa-lé.id ,
reads awoumted to 11,950 miles involving Jederal ;noney to the
amount of $C4,057,085 and a total expenditure of $231,963,682.

These figures redresent §,%95 miles of road in projects Wholly ccm-
pleted and the ejuivalent of 3,335 miles of work dene on projects .
not wholly cempieted. Seventy-five hundred miles were completed
after the first of July; and 24,000 miles since the policy of
Federal participation was entered upon in 1916.

Picture 2 pile of gravel and stone twice as high as the
Vashington momzeni:t and of equal length and breadth, and you will
have a fairly accurate notion of the quantity of waterial required
for the ¥ederal-aid roads under consiruction and coampleted at thé
close of last year. To haul that material fraa the guwarry or _pitg .
to the road reguires a million freight cars. Now place a_lg:gsida
of your stome pile ancther pile 400 feet high and a iit.tle mors.
‘than 400 fest in widih and dreadth and you will have some mea of
the amount of Portland cement required for the same .roads._'. Exp_réséeﬁ* -
-in figures it is 17,000,000 barrels. _ | ’.

These are the statistics for E‘Ederal-a,id‘. roadé only; Doubled.l
they will stand apprcxmtelv for the whole amcu.a* of !'Oud. \.vur.{. dcm |
'-m the United Jtztes. These are snbermg f:.gures. S’Ehey wean that i
road building has became the nationts more tremsnaous mdustrv. e
As it is a2 distinctly public industry - an industry condugt;eci_ by ;,7;_;:;:
the whole people for ine oenefit of ihe whole 'aeople «-_..it 1s m.{.‘;!_';:_f!_‘.:_ )
decidedly incumbent unon pvary oe of to conaider well the

responsibility that goes wzth ;articlpatlon- in such an -mﬁnstr?;



-
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1 have referred to the change that bas taken place in the

character of this business within the last 20 years. At the

beginning of that perion it was in the hamds of thcﬁ.sands Of. 10"-"&1 st
road building bodies, A negligible part of it was then controlled
by those plensers among State highwey departwents that were organ:_i'zee.;"
at that time. By 1916 - five years ago- only 27 per cent was .‘m;ﬂ_'r_

the control of State departments. Today about 80 per cent of the

road construction of the couniry is under State control. One<half - °

is subject tc the supervision of both the State and Fed.era.l govgx‘i%a—_:f. kS -
ments. 7 o

The placing of 50 large a proportion of the work under. i‘;t“&ie :
control is the result of the Federal-aid act of 1916 ﬁhich'requiré.d;m
the creation of a highway department in all States as a conditien = -
of the allotment of Federal aid. Seventeen States creé;tad"hig;hﬁé.#- -
departments oatright as a result of that Act, and many o’thgfé_ wre o
strengthensd and given larger funds. If there.had been no other e
beneficial results of the act, I should consider the natiox.z. moi‘é
than repaid for the expenditure that has been mr;;de. ’l’nere is of
course the very tangible result of these 24,000 mles of road crzn-
pleted. But in the long run the creation and strengthem.xg cf these -

State agencies to replace the local road building boiies will prove |

to be more important than the roads bought by ﬁns first approprxatzm._ "

Even more horofel in its effect upon the faturs is tne ,rela,-f."' e
tionship of cless coorersiion 1ntc whxch these 48 State badles have R
been drawn w:.th esch other and with the Federal bur&au. %rm.gh

their common partlcr')atloq ir the Federal-aid werk tha okd 'ba.rrlers



-0f local irejudics tave Yeon removed, and tleose efficiént .orga;ﬂ?‘a;-._  '. .
tions now prefit tc the Tullest wossitle extent from the common .
exgerience of all,

The Federal Hiziway Act, approved lest Noveoher will have an
equally important effect. The first act and its wiendment built up
a great Federul and State Cooperative organization forrthe bui..lding.
of nishways, ond provided for tie comrined orzaniZations the means
with which to test their capacity and e fficiency Ly practice. .'I‘hé
new act correcis the few defects that were found in tho five years of :
tra.xl and lays dowm a Urogras for the consiruction of a g,reé»t s'y_steui_
cf interstate ard intevrcounty roods. As we set out to follow ths
rrogram planned for us we look forward to 4he time not far removed vwhan
we shall nave a retiomal system of connected reads, each road a linla. |
in the matioral chain, teariny its due zrozmeriion of imersta'@ traffic_,
yet eacr 2 local road as wall, serving with well placed lateral roads to
- distritute ard colisct the traffic of the rural sectio.ns. |
How woll wo shall “erform the duties iaid dpon us rests'. viiﬁh
the future %o disclosz. Ons of the hoveful signs as we sot out is
the dawninzg realization of trheir commoen interests oy highway ‘nuilde’rs e
amd 1.0ter velicle ~roducers. They rezlize that treir conmon tus:.ness __; :
-is not to yroduce motor trucls only, or ouild roads,. Tat r.ather' tc_ |
: provide better tramsyertation, by sconomic adjustment of the niog.brr
.‘.'venicle t¢ the igiway axnd the uzghway to the notor vericle. |
The whole purpose of highway ouilding is to make possihle
highway transsortation, and tae corxaon endeaver of the producera of |

_vehicles and rcads is tc reduce the cest of transgcrtatlon to t!ne
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lowest possible level, I, for one, therefore, should deplore any
legislation which limits toe greatly the loads which my be: haulad
over the highways. Iaws which tlindly fix some maximum weight ma'

prohibit the really jprofitable traffic and allow less econcmical_ am Cok

conceivably nore destructive vehicles to operate practically mﬂcm,

I think we way safely leave the guestion of the propermla&.im; ::'ﬂ
of tne road to the vehicle to s determined by the results of g-}n e"xw.--_ R
‘haustive researches now actively under way. In this work thars is -

another promise of the success of our buge undertaking. Ex@arieme.

Judgement, superficial otservation, herstofore our only guidea are _no*_{r |
baing supplemeitad by scientific experiments corducted in practica.lly
every State. At Arlington, Va., the Bureau of Rublic Roads is measuring.
the destructive force of impaci and determining its -effeé‘b uponmious - -
road surfaces. By specially devised instrunments we measure the effect

upon the covered subgrade of loads applied to the surface. . .

By careful observation we learn that supposedly imrt coztcret’a"’

slabs curl up and down daily under the influence of changmg temperatnra._.
We find that the motion is so responsive to the wa::mth of 'I:hs aun tha,t .‘
we can almost imstantly detect the eff‘ect of a passing clowi- In Illinoisi}:
the State has built a road the public will never use. It has.hean-:mn
solely for experimental purpeses and will be tested. to dastmticn by a-
carefully regulated motor truck traffic. At Pittsburgh, Califnrnia., Ay,
wval track 1500-feet in length furnishes the means of a:marirmnting 5
upon various designs of concrete pavements. The Fedsral Bma.u, a.t its'i'
Arlington laboratory and through its invesh.gaters in the field. haa. aet

for itself the problsm of the waves that fom in gravei an:l other smilar S
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types of road. And so I might ge on to uention investigation after i

investigation, each ained at the solution of some spacific problem,

each being attacked in a truly scientific spirit by sarnest 1-nvgat1'«"';"_:_

gators wiose effcoris are coordinated with thosel of othears through. o

the agarcy of too ..ivisory Boardl of Bighway Re.earch of the Nasional

Research Council. -
Vith State and Rational administrative codies working tomether

ir close cooperation, the vehicle producers working hand in band with

the road builders, and highwayr research beglminrg to bear fruit in S

mora rational methods of desizn, with the matorial producers, and .

contractors leenly alive Lo their jobms and rendering nore perfect'

gervice year by year, with sufficient funds avaliatle to cafrjf out _'; _

the axtensivo progoais that ars plammad there is every rcason 40 |

indulge a spirit of citimism with regard to the immediate future of

) higaway building. o |

Thera is onn condition in which there is the poasibilisy of

“troucle for highway bullding, #hich reguires rectification as rapidl;r :aa
- the nacesgsary legislation may ve obtained. I refor to the high m‘oportion*
X of the cost of our roads for which we contiue to agsess Qsmrn_n"f :la.z_ld.'
An estimmte of the derivation of the $600,000,000 experded in I%Ifcr
road congtruction and méinteme shows that 47 per cent of ths mm
: expendd ture was derived from local road bonds and county tmahip,

district t.axss, appropristions and assecsments. %irtv-»thraq par ce '1‘.

was derived fram State and Federal sourcas, and onl:z 18 per cent va-_s |
- derived from the taxation of motor vehicles. Of the $420,000,000 which -
it is sstimtes was expsnied for construction, exclusive of ma.mbenfmca, '

. the loca) subiivisions raised more than half and motor vehicles were
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charged witkh tut 7 er cent. [Practically the wiole amoﬁnt of the 15@;
contribution ard a goodly part of the money raised by the States are S
derived from taxas on land, on the theory that the land is bemfﬁed'
-a.nd- its value erfianced by the construction of the roads. The fail‘x:.cas#.
of this method of taxsiion under simple and yrimitive conditions, as
when & read is Tuilt wnich gives access te land which has not ’befc:é h&%i
an outlet, nny te accented without Question. It was alsc indisputably
falr and just, when the range of highway travel was limited by the
fmrediate locality, that sscn lecality should pay complstely for 1':»’?': .r 3

cun roads.

But we are now living umder conditions whick are neither simple . -

Cner primitive and the uotor vehicle has extended the rangs of _ﬁi?hﬁay
travel gsc that it i-s liited 'nly by the extent of the roads Cﬂﬂﬂfuc.ie&-_m
‘Butcmopiles stop neitner ot county ner &t State borders oub range _ealaéﬁ}_._'-'
‘beth over the rczds of the nation. The roads we are nuild.'ing_a._re' o
required principally for the use of motor vehicled wWiilh h;aye inc_sr'ea;s_edzl S
in muiber fra: half a million in 1910 to 10,000,000 in rouwnd meioers in o
1921, .
Local reads, and all roads, wnether we call thew count,}f,-‘;&tat‘e;

" or maticnul rcads, are local roads in sach lecality, - now carry traffic- .

“which is mzde up largely of extra local motor vehicles. It is only f‘é;ix_-,__..":_l

therefore, that a part of the burden thet is belng borne. oy lccal 1"3951"
cmers should be sh?.ftéd te thes shoulders cf the owners and cpe_ra%érs
of these motor vehicles. '

What gart of the ccst shculd be thus Shif_t.ed am. vhat pert ?..':e_x

can, fairly, contimue tc derive by taxation of the land is a patter %o
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':',-'be deterizined Tty a very careful consideration of the yurnoses forwhich
.our expenditures are r~de and the relative service rendle.red by the rcadﬁ

- to the seversal classes ¢f our nopulation. 4 summary of 1350 F&ﬁar&l-&iq
vrojects completed on Decenmter 31, shows that the subdivision of the |

cost is as follows: OGrading, 2l ser cent; vaving, 61 per.cent; shoulders,,-é'_}__.'f-;::
1 yer cent; structures {such as bridges, culverts, drain pipe, retaining 7
walls, all practically pernanent) 31U per cent; enginsering, 3 per cent.r.':_":':_'u
The relative weight of the several subdivisions varies in the different
sections of the country, but in all sections, esicept the mountai_ndué :

parts of the country, the costof pavements exceeds the expenditure for

grading and structures. In the New England, Middle Atlantic and East

and Vlest North Central States the ezpenditure for pavemsnts is atrl'e_as"t_ o

as zreat as, and in general, greater than the average for the counﬁ!'y |

as a whole. In Connecticut 87 per cent of the money was spent for‘ |

pavements to accoumodate motor vehiclea; im Chio, 35 ger cent; in Illinois,'_""';:
77 per cent. I agssume that these figures whin.h are based m Fed.aral—aid. P
projects are indicative of the corresponding figures for State work. In
the aggregate, thegp,it ap-ears that we are spending adbout 38 rar cent
of our money to build or improve the road grades and install drain&ga
structures, retaining walls, etc., and to pay for the necessary angimer—
ing. V'I'he grades and structures are the permanent features of 'ché'-‘con- )
struction. 'lfhey remain when the pavements which ars placed over them
are worn cut ty the tra.f*“ic. They add .,ermamnt 1y to the valuﬁ ot’ tha

lamd they serve. They repraseﬁt the opening of the wa,J which is rﬁquireé

tc give sccess to progerty, and once opened the Way Tewains open. This

part of our experditure, therefore, would seem to be a fair charge agaiost =~ .
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lard. The remzining siz-tenths -7 our expenditure is for pava.nze:igs .
and their shouiders, - wavemenss the tyse of which is dictated by the
requirenments of wactor venicle traffic. These pavements will be wﬁfn
out by the sraffic, znd this portion of our expenditure it will be
Iecessary v ropeut, ani repeat again as tive goss on tecause of the
use of the remds by the vehicles. Doas it not seen, thep,that here_'- is
a mrt of the cost which should te borne by the traffic? Of course,
it may ve contended that the land benedits partially ty the addition
‘of a pavement to the grada; sc also, does the vehicle tenefit, and in
a@ven larger weasurs, by the jrepsration of the grade. And yet it” seems"_-:_'.'
logical to vier tue grades and structures, which have something of. the
perpanency of the lnnd ac additions to the land, and the pavements which
are demandad »y and worn out by the traffic as the particular céncerﬁ
- of the trarfic. | |
I au heartily in symapathy witn the i:énclency to adept & tax

upen easoline used »y mctor vehlcles as 2 meens of raising nic_;h*zy
revenues. It seams to bte ideally designed o sring in a remn f-'z}r
the use of the roads In proportion to the amount of uss. Where such

mg is of tenefi% m othaers than the twner of the vehicle, ag in: the
Case ¢f tne farmer who transports nis rroduce to market by track-, or
the mamufactarer who shins his comnodity, or the tremmorta,tmn cumpa.ny
that noves freight ard passengers, the tax can be pa.sssd on t'é thcase
Wwho ultimately benefit. Thess, o the other hand, wao use the rea.dsfﬁr
ersonal pleasure will in thatv way be called upon to pay for _f.h_'eirr L

Inleasure.




