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BUILDING 4 SYSTEM OF NATIONAL ROADS _'
THROUGH FEDERAL AID. -

A traveler leaving Yew York City om July first ':Jéuld reach: |
a point in China, about two hundred and fifty miles northeast of_
Peking, on August fifth, thirty-five days later, if he Journeyed
westward twenty-five miles per hour for ten hours sach da,y in the .
latitude of New York. If the Federal Aid road projects complefed
~during the twelve months preceding July last wers place@-e:r:;d_-'tp :

end along his route —— and land ond sea were equally ,satisfacto:r"j__'-_r

foundations for the rocadbed -- the traveler would have a new roagd-

way of the various standard types for the whole distance, B,620

miles. _ /
Assuming that the 15,249 miles of projects actually under

construction on June 30, 1924, lay ahesd of him to the westward,

2s he continued on kis way he would duplicata the expeﬁem‘;gg_
which we all have had in detouring around -constmc?ioﬁ gangsanxi
new work., Even his intefest in the highly speciali.zé.d:--gqt.z__i.pmenﬁ';._ )
and the new processes used in the work of road huildi_ng conld |

hardly counterbslance his accumlated weariness. I.f hepersisted
in his desire to see all of these projects...mdé_ar constructlon,he :
must proceed from his first stopping place northeast of Peking
across all of China, Turkestan, the Caspian and Blackseas, :

southern Europe including Spain and Portugal, aéro%-a; them;lantlc‘f

Ocean back to New York City, again traverse the whols of the



United States and only bring his journey ofrz.léar.l.y 24,0{)0 Iniles
to an end when he is far out in the Pac’ific’ Océéxi (1’?;50 Fest
longitude computed for 4i° Worth la.titudé) abont a thﬂusand mlles -
northoest of Honolulu. ' S SR

The picturs suggests something of the m@itﬁ&e"of th.is’;".;-:
task of building the highvays for a zation, oven though the

activities for but a single ysar ars presented.

This past year's program hés not variéd. graé;t'iy: in extent
from that of the preceding three years, but it does not. represent:‘*_f
all of the construction activities of the State hlghvay depa.r‘bments
or any of the very extensive mamtenance and ’bc‘tterment work whmh
they are carrying forward; noither does it represnnt the ccnstruﬁ-
tiorn work of the counties snd other local subdiv:.slons mdependent
of State and Federal suporvision. So the title of this paper mulsi
more truly reprossnt the situatmn if it were cha.ngvé to reaﬁ “Tﬁa :
;nfluence Efnwh Federal _AJ.cl is Zxerting Upon the Buildlng of the
--1thays of thc Fation. " :

It was not until after the war that as a nation “se real
é.ccapted and attack_ed az a defirite o,jactwe.t_ha_ b‘-""‘:}l‘d.i_n.g?;
adegante systems of high"?ays. Hié,’h‘r'a:fs z'ademi&té inmileage :éna
highways adcequate for the trr,ﬁffic w‘*uc:h L.aﬁ develuped. a.lmcst aver
night. Thc undertaking is now only well beg[m :..n& thﬁ trafﬁc

has cantlmed to incrcase until 5..; many dense popula* mn areas

the utllz-.zatmn of highway transport hns been slowed doma ami the:.;: T




normal and entirely justifiable use of the motor vehicle definitsl
curtailed,
Constantly, as we go forward, and as new and 1ncreaseddemanﬁs _
are made for highvay service, the earlier work which seemed good and
was, ir fact, advanced for the .time, a;:pears inferior when aompa.reﬂ.
to the later production. It has been 'm.ll demonstrated and the -
public is gradually coming to undersisnd thot the natlonal hie,hutay
building plans and policies are necessarily made up of develo'oing :
processes and principles becaumse of the constantly enla.rge_d varigty
and Increased guantity of the demands for highway service.. ’i‘hé.“'
State and Federal Highway Departments are not froe to sef uz; and '._.f'":f'
perfect, mile by mile, o road system. Our.bighway building is |
going through exactly the samo development process as did railway
building. It was the occasion for a great celebration when the
lnst spike was driven o .complet'e the firs tmnscoﬁtiaeﬁ?bgf éai_
way. It was a great undertaking, a n:.g concep‘blon, ’but b.ow poor}.y
would the physical accomplishment compare w1+h the transcon%inent
trunk linzsg of rtoday. S - -_
"‘"ﬁe. first Jjob of t '1{ ghwa.y Dulluer is to mak.e pogsxhle
the flow of traffic gererally tq“ou;:out the United S ates.-..-.-_It',_"'_"
would not be fair to vperfect in ‘detail a sys*e'n in one section of-',_“
a State or of the United States and 1eava ~mtonched for years to
come the highways in othor secti’ons. The actml opevatmns ef co_r

structior must be widespread. . Such a t)olicy is fa.lr and is- the




only possible course to pursue. ¥No highwny axiimini.strntioérx. ca.n
survive that does not rapidly provide reasonable service thr:mgh—-
out the extent of it jurisdiction. On thig principle the ha.ghways . |
cf this country are being develoved but it is a dazxgerously_ :
erpensive plan unless ench procesg is » part of a éonnd. 'pre-'»'co:n—— “
ceived plan, and each new project arnd each additional expenditure ‘
of funds, a necessnry step in the fulfiliment bf this pre»concelve¢
plan. That such n definitz plan of m~jor highvays has beeﬁ.l;z-
cstablished, looiding into the future more than ten years. ffpr-' its
initial completion and perhaps a quarter of a ccﬁtﬁry fér.-..ité
perfection in detail, I regard ns the most important 'iccomplishm'»nt”
of the Federal road legislation. _ _
Consider the kighv'ly prnorama of thé Tnited Sta’seé- 1:11915.
In the older scttled ssctionms of the comtry along the Atlaatic
scaboard, and particularly in the northeanstern Sta.tes. the high-'r

way lines were origirally fixzed by the topography The gopulatl"' '

centers waere stablishnd first by the water—::ws ané secmaﬂ by t&m_‘

highways tnat vere developed inland from the ports. Settlements -
naturally' grew almg the highvay foutmé. So the maéo* hzgmay. o
routes were well defined, not only Decaase of tne:.r earl}’
inflnencs upon the dlstrlbatmn of ﬂopulatmn, hut because grmr'
to 19}.0 this section hag for upwa.rds of a quarter of a c‘,nmry |
been giving more or lsss attertion to th» ::invclogmsnt of th%se

main routes ns a State responszbll.a.ty. ..éan;f -cf tsae tatas ‘i;e:.ng



small in nren, these routes were originally ﬁs'ad.ﬁlt-ggut; raﬂPﬁc :
to Stnte bowndnries and the work of the several State Highﬂw
Dapartments had scrved to ernse political '&if!.d.ing _1‘_inés é?!_;:_!ll'-
farther. | R

uite generally througheut the South, possibly becanss

of the iafluence of the highmays doring the period thn.ﬁ-tha
country was being first settled and inter bemmse uf tha ml&tim
lack of development of rail tramzportstion, tha mjcr high"iaya. -3.
while conforming to tho best topography, fallowed reawwbly -
direnrt lines, ‘
In the gront mgricultural district of the ﬁiaaisgip'g:l
¥alley the distribution of populnation in 1915 hn.d besn largely
detormined by the rail iines and the old overland trailn 'whi,ch
nad exerted a material influence upon the lecmtxon of tha ra.i

" ilnoy and the earlier settlements had thmﬂaelvaa basn mm

less obliternted. The big wilsnge of highways had heea fi;md'
by low nlong sociion lines, the purely mific:ial anb&iviaians

of the land, The best location for the wighways wag aacrifioa:i*

to make squore 1and lines nnd the earliar. mu%efs whi&h‘ha&.

followad the best topegraphy were puahcd ammd hera nmi _éré ‘
“until the old trails as they formerly axistnd phyaically ’beeme
a series of right nngls turns and follwad aleng the la.mi lims |

pver hill and hollow n~g 4id a:._l pthar raf:xds.




Farther ¥est in tho high and erid Greet Plains Reglon .
and through the western mountain section, ‘an irreg'\zlari_d_e;éléﬁf
mont of the ares, widely separated centers of ‘populntion and - .
rugsed topography with low valuation of lané.'a, had pemi{_‘,téd.-'};a ::_-
1ittle in the way of road developmont except near the '1_afr_ger_ -
population centers. The main transcontinental 1lines oftraml :
were for the most part indifferoat trails. _

On the Pacific Coast the population centers and tha o
mejor lines of highwey traffic had been detemiﬁed by fs}'_:iga |
topography and very considera’&le pro-gresé had bae'ﬁ maﬁ.ain :
the development of these major highwa& lines zll the vé;‘c'/. from_
Cenada to Mexico. - | L

Pricr to 1921 possibly two-thifds of the Stata-shé.d-' |

more or less definitely separated the ma,}or Hig’awa,ys :Eram thae :

entire mileage of public ronds within t.}*e State; but thasa

parts of a }Iational system of hi.ghways.

East of t‘m Appalachian mountaing, as gta‘ted befera. ;
the major traffic flow lines fellowe& the old establighed _
routes, but many of these hnd been 1mprcvcd hgr the States; and
the traffic had increased to such an extent that in salectlng.
the roads for tha Federnl ald system,: zm add.itien to these .

routes, olﬁ time roads wha.cb haﬁ. fallen mare or . less inte



disuse were ro-developod ns modern roﬁtes. to rel.ie;m ’traﬁ‘lc
congestion, The Cherry Valloy road in Nnvr York: is being |
developed to supplement the Mohawk Trail. ‘.I‘he J‘onpa road,
Baltimore to Hovrs de Grace, and the Conowingo r‘oad. Bel-A.lr-__":-
to Philrdelphia, are being developed to Qupplamént. thePhila—
delphia Pike. The Newburyport Turnplke, ¥alden to Nevburypoz't.
Hossachusetts, is being robullt and widened %o -'sﬁpplgl.ﬁeﬁt..--ltﬁéf]
heavily traveled coast rond through tac larger 'towns'.'.- m 5
Defense Highvay, Washington to Anmapolis, little used ifor }foars;
is being widered and reconstructed to rellave the traffic on the
¥arlboro Pike. Portions of the old Nationgl‘ road _1n'0hi,9 and_'
Indiana, ofter years of disusc, have agoin becoms a pm‘tof a,
major lins of travel. | | | :

A neyw development, but one that will grou o.nd. becume of.

the rural scctions.

In the Kississiopl Valley the most 1ma:ortant sﬂct =fm -’}.ine
highways were sclcctcd for t‘“e prinrtr.v ‘bhrm.%h reutes aﬁ& th{as
nere supplomented by routes nf secondary impartance/. Sinca the
pxtent of the Federal aid system was--determiped "5;;;{ the p;:%x:ée;atage

 of the total road mileago, the very 1&1‘{;3 mileagenfpnblichigh



.. - poundaries or major to?agraphi{: featﬁres. '!t shanld not be

ways in these large agricultural States 1ead§ to the selection
of an extensive Federal aid system, a very ne'cessaz;y pravision
since one of the most important functions of the hi.ghways.ini'_.'}."'."
thig section is to provide service for the. land, - :

In the Great Plains and mountain States of the West the

seven per cent limit for the Federal aid system has beén-hasai'- B
upen a public road mileage which is very small compared. tc the ”

area, resulting in the selection go for of only the most

important through routes. The population centers, the mannt_é.i{:_ﬁt
passes and other major topographic fsatures, have definitely
determined both the selection and the location of these routes.

Many of the highways which it hzs been necessary under the law: ,f::g..

to consider secondary, will, as the system is mprovedan&new
roads added, become primary. B
Notwithstanding all of the varying condltlcns that exist
- in these ma.,;or arzas of the Umted States in tha physical
development, in the a&mmlstration and, ﬁmcing of the hig,h
ways, under the -requlrements of the Federal "Iighwayrﬁﬂt“af--lﬁz'-
the major State highuays, through the caoperatmn af ths Stat‘
Highwoy Departments and the Federal 31.@:3'!}1 cf Pablic Boalis _
have been cerrelated and connected. Intorstate a.._ﬁ intercamty

- routes are being established regarﬁ}.ess Qf -State-and-lot:al .

1nferred that this accomnhshment has been brcm.ght ehaut ea.s '




§  or without a vast amount of work. Probably the mast difflcult 4
gituation a State faces from the political angle is to pick out f g¢
; a system of highways to be improved as the major traific linas_'.
 .w1thout having that system greatly distorted by selfish considerar
f( tions. Road selection has been a major work of the State Highway-
- Departments and of State legislatures for many yeaxs 50 that Qatﬁ'*_f
~definite state systems had been established in a 1arge number of j
. the States. Prior, however, to the apyroval of the Faderal Highway -
" Bystem, or sections of that System, maps were prepared showing the
distribution of population by counties and important centers. Maps
f_were preparsd showing the tonnage of agricultural production by
| countizs. The existing state systems were mapped, studied_gné'f; “
"adjustments were made to fit theso into tﬁe natioh;wi&e scheﬁé;ffj*ﬁ
T The neccssary additions axnd adjustments of the stnte. systems Wé£é;;”3rn
 brought about through regional conferences with tha Staﬁe Highmﬁy
Yepartments and the fair minded and generous a&tituﬁe takén by
_ the administrative officials made possidble the walﬁiﬁg-oi th§ 
:.sections into o harmonious ﬁhcls. o ::  _'f  =
| The first approvéd Fedérai Aid Eighwﬁj'Systém'ﬁdﬁfaine&i
{"approxlmatély 167,000 miles. Adﬁ;tzoﬂs haye since beea maﬁe i
' to bring the total now to 174, 350 miles. The Staias af Balaﬂar

i Earyland Ehods Island and Few Jersby have completed the original

‘‘selection and additians are baing made in- each of: thase stat:

 1t is a source of- samisfactxcn tn natc thag in_' e
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the major linos have beon improved it has beon poesible ’ca ram:h
with the additional mileags agricultural areas and populationg

not served and to connoct these with the main systams. In the
other Statos the percontage of tho systom improved varies widéi?#l'_'.

Both Massachusotts ~nd Connecticut have but n fow milue 1eft to

complete the improvament of tho oribiml system. In 5.11 oi‘ these-‘

States the completion of the systen so soon iz & result of the o
large smount of work done beforo ¥ederal Ald, yet, rrhile tha mads
are listed ns imgroved, it dozs not follow that tho i.mpruvements |
- are ndeguate. Federal ald funds will in a large mensure ba useﬁ

for the rebuilding, widening and parfecting ¢f milenges of road

already imrproved undor prior standards. MNany of the so-called

: .1raproved roads in theso populous arcas are as inaﬁemmte for thei.r

prosent-dny traffic as ars unicproved raads in other sections of

the country, so that Fedoral Aid will ﬁ'nd for many._yaagg_._ g.‘-mg:
~useful purposc in those States which have aﬁvanca&theirmad
" building program to the groatest extcnt. Oné itazzzalom might
f*vell rbsorb a very large part, if ot ail of the Fedarﬂ ﬂd_,
. allotments in many States. that is, the sapamt:._qnf?f-_ grad.as
“or the relocation of highways to avoid 'graﬁe' crossinga of t‘he
rail lines. Rt

A very wrong impression is c:urrom: that Faaar‘il Aiﬁ ii 3

;-of usafulness only in tho more thlnly po‘rmlated scctinns ef the

country. Congestion of trqﬁ‘ic in the nare dansely ?a‘cul'%te&
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areas of the Xastern section of the United States is dema,nding
highway facilities that requ:.re an immense emenditure uf funds
and dolilar for dollar the Federal road appropriations are pro‘bably
serving more traffic east of the Missgissippi than was’c. A si?;uaa-_- :
tion exists in the western part of the United States, however,
that can only be remedied by the application of Federal fm:ds, or o ‘
at least only will be remedied within any reasonable time from. =5
this source. In the nine States of Oregon, Idaho, Montana,
Wyoming, Colorado, Utah, Nevada, Arizona and Few L‘&exiéo thé
orimary roads alone of the Federal Highway System will aggregate
16,750 miles. ©Ff this mileage 3,280 are unimproved and 2 890
are graded or lightly surfaced, that is, more than one-half
of the primary mileags, which includes all the main ‘E_I',ans_-o-:: L
continental routes, are unimproved or are improved bygrading '.
only with a small mileage of light surfacing with selected
materials. Of these latter two classes, the"e are abcmt 1 Q?D
riles graded and 320 lightly surfaced. . The on}y _pcssibility
¢f going forward with the improvement of these rca.ds on an -
alequate yearly scale lies in Federal funds aml it 1s cnly
. just that such eppropriations be used since so 1e.rge a pau‘t of _
:.'--. the total area is made up of public lands. : 3
The uwtilization of Federal iid io .servé mét-e'fficieﬁﬁ? =
the needs is seriously handxcanped, both in the eas":’*l‘!l B»mi

~ ‘wmestern States. In the sast the limi‘hation of $15 E}OD ner rzila;
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irposes a handicop upon the States that should be r_é_movod'-,o'x"_véﬁfi
materially modified since it is impoessible to bulld on '!.;,ha' m.ain .f ) ?‘-:
traffic thoroughfares roadways of adequate capacity without 'éx;ignic_i; ..
ing very much more per mile than double this ambqnt.- It is true -
that the mileages of such roads are limited but 1t is equally t.me.._._;-

‘that the need for this limited mileage is great, measured by the. i

traffic vhich desires to use them. It is not aloms the. ccnstru.c-
tion cost for the roadways proper that is serious. .'Inl rehuil&iﬁg -
these old thoroughfares the original allgnments of the roads ha:ve

" been lost and the old surveys, unless in nxc;»ptional cases, can

. not be re-run. It is possible to claim only the actually occup_ia.d;.' i
~location ond widths of right-of-wey. The expenditures for naw .
* right-of-way to perfoct alignment and to furnish additional widths 3.
_'_:necessary are very important cost items., In this the Federal ﬁmﬁs
.' '__dgo not participate, which is an additional argument for greatar:
-latitude in the per mxle allotment of Federa.l ﬁmds for cens’cm»
.'.'tion’ . . - . | : .‘
| In the West there are many _seaiio'né of the traagccntinent
routes which are not of so much i@ortaﬁce to the Stateor 1'.0 the
localities in ﬁhich they lie as are ei;_her secﬁibﬁé:-méﬁ- }.a«SS

impartant as links in the through routes,  On these sections

Roaﬁ.s ond by the Statse thot iatitude ‘be g:.ven 1:1 ﬁnana«ing, t‘hese

projects to increass the percentage of Fe@e_ral Ai&_;:_tp t{.’rti}? m.ll
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cost of the road. This plan does not increasec the alloiment to

the States or modify in any way the funds allotted to other

States but does moke possible the use of the Federal funds by |
the State to serve this truly national purpose,

In view of the controversy which waged & few years ago
over the Federal highway legislation, it may be noted that there
is gradually being worked out a'plan which is, in effec._t, & _
combination of the two idezas of Federal Aicd roads and of Nation‘a.l. ' ':i::"
roeds. The combination is more spplicadle to the national problem_'.' :
as a whole than either policy alone. This is particularly true
since as the roads are completed their utilization by the public
has resulted in constantly increasing funds from the road user
to maintain them. There 1s every reason to bslieve tha‘b wherever -
the Fedoral Highway System is imprbvéd the necessa.ry'_'maintenancé

funds can be secured from sutomobile licenses and the gas tax to .

maintain these roads adequately without overburdening the roaﬁ :
user. ' o
Hand in hand with the extensive constmction”:prcgfém has

gone the program of highway research along both physical and

economic 1lines. The physical research embraces all the features =~ .-

of design, width, thickness, materials, use of machinery, and -

subgrades.  The highway transport surveys which have been 'c'arr;ea'_-;'_: ;

oo in Connecticut, Pennsylvania, Cook County, Illinois, the Stata
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of Maine, have no reclation to the old trqfﬁc cou.nts but az'e
go broad in thoir character that they form a basis on 'vhich ta

_establish a sound policy of highway improvement, both _f::r tho

present and for the future. The use of & portion of the Foderal

Aid funds have made the extonsivo roscarch work of the. Bu.rsaz:. of -
~Roads possible and the results are being rapidly inc'ofpnfated' in
. practice and policies. The Bureau of Roads only tokes its fair
share of credit for these resparches, for tha work done by man,v
of the State EHighway Deparitments and by the universitias &nd. |
colleges has besn ol immsnse voalwue, tut here agoin many of: these.'_;fs'_’
studios havo been possible only through the use of Pederal Aid
funds to pay a portion of the cost.
In the bullding of 2 really national system of highways

perhaps no use of Federal Aid funds is having greater effect i:han

the building of importmut interstate hridges.. This is. p&rtiml&rly

trae in the south and southeastern States where in many cases the

‘most direct routes between importan‘ citles have never 'been

devclopod bacause of the lack oi‘ ‘brid.ges over. 1mportant strems

k_'and particularly the 1ack of the expensive approanhes nacessar
over the low and swampy ground which isa chs.ract-eristic oi‘ -2

_many straams in these areas. The building of fbride,es is ‘n

conly doing awny with slow, :inefﬁcicnt faz*ries ‘but‘- is..elﬁmﬁaﬁ
‘alstance by making possibla the develpp_. at of short routss that‘
would remain an lrpossibility for many .Years withcn.t xederal '_ B

_-appropma_.t ions ..
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In the accomplishment of all of these objectives truly .
national purposes are being served. We are getting away ,fi'o:ﬁ thﬁ_-
0ld theory that interstate and transcontinental routes s}muld be

built for the tourist. I pointed out in a. recent pape!‘ that :

highway transport surveys show at points near the Sta.te hounda.ri:gsi.{_'
that foreign cars may run as high ae fifty per cent of the total - -

but probably all but about 10 per cenmt was really a local ‘ti‘é.fﬁ_é:{_

and was interstzte only by reason of the nearbj locatioi:}: Q'f. the
State boundary. In the interiocr seciions on the same highway the
through travel would average perhaps not more than lﬁ.iaer'-_cant ;

s0 that Federal Aid does not primarily serve long distan'ce_ traff_i.c;
although it does serve this purpose. Yederal Aid 'is 'beihg.'us'éd' s

for tying together the 48 States and: fcr develcplng a system of

roads adegquate to carry all of the varions kinds of traffze mviﬁg
on the highways of the Wation, whether 1t be lccal, J.nterstate or
transcontinental. Other related purposes wkich are ba;xxg_-_:seljved'.
by the Federal .A.id funds a:nd E:ederal hignway 1aws&rathe esnfgrce
ment on & nation_dl scale of generally higher standazdsofenginee
- ing, the securing of contimpity of m'aintenance,r"énd whaé ismre
“important than all of thege, the bullarza us a:mi reinfarcamezﬁ .nf _
the State Bighway Devartmenis. Lnon tne’n mst rest largaly the ”
future of the highway work in this counbr,f _ In tb;s c:onnectma

" it is proper o poin‘% out that the fi_‘cré*;.’ear ﬁarzoa nmndeﬂ 1n

the Federal Fighway dct of 1921 to bring State laws into harmony .
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with certain of the requirements of the Act.- williéipi.'l.";.i'.n:::r“.
November, 1925, and it will be necass'u'y for a number of the Sta
to make provision during the coming sossions of their Generai
Assemblies for major enlergements of the funds aﬁd nuthority of

heir Eighwoy Devpartments.



