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QUR MATIONAL HIGHWAY PROBLEMS
Addresa before Good Rouds Convertion of American Roed RBuilderss -

Prefatory to the discuseion on the highway prodlems which ere
nationsi ii chaructor it sheuld be understood that prosent conditiens
are such that o lurge program of highway improvemert should go forvard, -
nov and without dulny. Funds are available, the State and Federal high=
vay depertiests are rocdy to avard highway contracts for large nlleagasyg
It is estinated that f“ow all sources Approx lmatoly 3622,000,000 is :
available Tor hipghway vork.
Admittedly there aro many ard grave probloms in our d@veloping
Sighvay propra: which must be met.  5%111 with more than 3,500,000 un- -
N cmployed and with the raoilreads oamerly offering transportation for the.
necessary materinl $hore is every justification for vigorous action 1o
Fnawgurate o luro publlc Trorke program v 7ith confidence that the pre%
“Rlems will e adegyuwately soelved as, and when, they arisg, and shculd
. Bot be Lade n oxcuse for dolay noi.

. A former oditor of ene of ocur well knoun %iqaiarlppn Valley farm
E%q@rs liked Yo #0 nmony the peeple, of vhon meny hundreds Yelt in him
w4 personul friend and for hinm o groot affection. He hold the confidenco:
of his public bacauvo he 4id noet faill teo preserve his porspective, and -

b franhly et 4o truth ho knovn, svoen when it brought into questlon
e full windom of those who, threugh thelr own choosing, had becoms |
tgachers or ﬁubliciﬁts- hie fh¢rdcu&112atlon often times ran- thus:-é'L:
"irvh that cany dovm) thoem that can't, tsoches.” .
v L&tloﬂully ve are in w transition and reconstruction period from
anny causes, nd as ds Lo Le expociod, the highwvay question is ome of .
CAhose acutely affected by Yhese changing conditions. There has been
no 1 wgth of Lime stebility of the regquiremcents with which the highvay
tuilder is coutending today, to pormit 4ho feachers to lﬁ%truct accu
rately frem the erporience of ithe past. The man vhe muﬂt do, ‘gng
will e held responsible for the resulle, is confuged by the contras
dictory solubions which he and others of his class have thvust up
them. As usual,. wo are in o great hurrye . We canmot wait- Tor the
teaciwr Yo develop hiils theories, and we insist that the ﬁaar engage _
upor: a vast progrom of constructlov entailing a: pand;turea far beyond.
sur extreme corceptions of only u fow ysars ago. To have beeh. turniﬁg
the clack aiwad ai a whirligip rate. Foriunately, thers has
poverful brake upon cur cbilily to expend funds._.wroug +h
physmﬂal handicaps impessed by the task itseliv . 1L 1&h¢r
portatiorn, il materials are not to be had, it is im
to pay moncy out of the publie treasuries for these i
The highuay engireer and the highway admxnmstrator are ‘not guuranv
teod o safe passage througl suooth waters, after avoiding the Seylla of
a single problem o the one side, or the Charybiis of ‘Some other pro-
‘hlem on the others Ir ths developmert of the highuay program in this
mation there is involved not ong, bub a large pwnber of major probles:
so extensive that tﬂaf 7111 constard Ey‘dEﬂdnu yery large’ axoeﬂdlturea
ant the allecatiocn of & grost amowst of Labor uhd fateriale to this-
purpese by the puklic as a whole, in reburn for higihway service, ! renden
ed primarily to the ipdividunl, but collestively, %o ifself, So lot us
rnot nops or cxpact gver ta flnd the final ,AclutLOﬁ or,althighway_pr"”
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blems, for they will continue on $o the end of the chapter, yet they
will not be the some; or, ot least, if fundamentalily the sane,. w;ll
appear in difierent guises and with many modifications.,

The Highway problens vwhich are of an engineering wnature are cay*
abie of solution if ucdegualely attacked; those which are economic' ars ..
also capable of soluiion, but in principle rather than in details -The .

application will nepu always to be locallized. OF these two classes, =
certainly net minimizing either, - the most immediately serious are =
ecenoric rather than engiueering, and of the economic problems the de~
termination of the wiount and character of service which is to be re= .-
guired from the highvays is the most imporitan Only in a {ew. of the
rmore advarced Siates does an adequate corceutlon exist as to the uraffxc
= present apd prospective, - which must be carried over the hq?ﬁnn%-
The character andguount of traffic which the highways must carry cany.
througn poinstaking studies, be reasonably determined. -Such a study
should preceds tn° settling of the second problem which is of immediate
importanrce, that r, the mileagpe rate of improvemert. For exampls, let
it be determired within any Dtube that only the high-class, hsuvyhduty
pavenents will bﬂ consiructed, and avbomstically $he rate of progress - a
has been fixed. There are now twe distinct theories of improvement.:
First, the one which seeks to exterd a comparatively limited mileage 5 ::.:
cf high-class roads arnually as fast as the funds and available maﬁer1 ”
als oad labor wvill permit. Second, tre one which seeks 1o build a
comparatively lorge ailesage of highways to a usable conditien in th&f
shortect time wvos 1z, This sccond theory automatically determirés.
vhat o large percertage of szuch mileage will be of the lover-cost roads
Uith tueir well knoves fraffic linitatious. i

The liberty has been taken with the title of this paper ts 1nter“
proet 1% as meaning = diagnosis rather than a prescription; but it may -
be poivted out here as indicating the need for the early establishme
of sound economic prinmciples in the administration of our highway w
that the first theery is being applied in some states whers: assure
a large milsage of developmernt roade of the lover cost types vou
serve the traffic under pregent condiiions and for'a long time in
future, and the second theory is being applied in some states. where
such type of roads have already beceore a 11db111t3 rather +han an
asset. The Bureau of Pudblic Roads has within a few.days, been re~
guested to revise domward its minimun d951gn and spegification I
guirements for heavy traffic main roadsy in. ohe of the. mﬁst _pop i
states, where the truck trafflc is growing by_leas& and baupds _
the same time, we are approvipg plans for rsadways in some ol the thi
ly vopulated sections where, although in our judgment. the 1nvestment
is esound, revertheless at the rate of improvement possible. dithlﬁ $the
Tunds that are and can be made availadble, the mileage. of- improved
hiwhways will not be aﬁaq;;te withiv. 2 reasorable peried io ta}e_ca:e_
of the cevelowmeit of 4raffic. L - o

Recently therc has appecred a most severes critisism of the engi= -
neerirg and administration of a Stute highway deparinert which has pro-
-vided good highuny service on a galected sysiezm o '“'radﬁh-éﬂmo pravtr~ s
cally all parts of a large state with & ninimum expenditure of +ime
and funds. The balance sheet for %his systen of reads is neolectaﬁur',
“The reiie of returns 4o investment ig forgo+tun beCQuSQ'a Nery maﬁer“%&
~percentage of the surfacing has failed and is npw iv nged of recoms :
struction. - Is i% any wender thit the nesessiiy Tor an unagrst:;d;mw
of the economic predlems is given a super posiﬁioﬁ?f
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Tric discussion relates more particularly to the economic problems -
of Sinte and Federal highway administration, which, in a major sense;
has been confived to o limited porcentage of roads. It is estimated .
that about & per cent of our total road wmileage is covered by the state -

systomn on which tho state and Federal funds are concentrated. The . -
other 92 per cent of the roads carry much traffic, and the same general -
discussion aanie to each class, but the necessity for a decisionas
to the expendiiurcs of funds for the extension of & comparatively large:
milease, or their coucontration or a short mileage of high type roadsy |
relaics chiefly 4o this small percentage of total highway mileage.. The
totnl road mileage of the United States would encircle the globe nearly
ore hundred times. Ve arec now largely concentrating the Federal and -
Stote Zngincering and administration upon only one~twelfth of this
total mileape, and there is a demand for am even smaller concentration
of these funds, particularly *hose which have besn &ppropriated by
the ‘?ederal Governmant. o
ust now we have literally a pocketful of money. Funds have been i

made 1va11nble in laorge amounts by the Federal Goverrment, the states,
the counties and even smaller districts, which have accumulated because:
of nonﬂcxp&nditar(' but we should not hyprnotize ourselves into the bew:
lief that this condition will continue to exist, unless the balance .
shects show profits on thesc expenditurces in the way of highway servxcef¢;§
to «ll of the people from whom these [unds are contributed. The earn~

ing capacity of our roads must be demonstrated. There are plenty of
communities, ovkn as largs as e whole state, which have alroady bonded
thensclves vo their legal limit to provide the funds thei are avail~ " .
able wow, Adwittedly these limitations are arbitrary rather then fixed

by economic considerations. With the task of highway 1mproVamert_anly_ -
begun, it is apparent that either new sources of revenue must be found,
or these limitations must be changed. I have faith that these limitaw)
tions con and will be raised to perﬁlt of the continuation of a large
nrcgrld of improverient, but such a continuation will come to be more
and moere dependent upon the balance sheset which we are able ta show
of profiis derived. : : :

The fact that thero is not complete concurrence. in the concenxrf
tion of the necessary funde for the building of the better class of
highways is well demonstrated by some of the recent moasures. which
have been put before State lepisletures, which would requirs the sp
ing of the highway funds over large mileages of the’ 1ower goat: road
and would effectunlly prevert the building of the hlghar cost ‘surf
xhcz' the traffic absolutely demands thems Herein 1lies one of the .

hiel vir{fues of the Federal Aid Road 4ct, and partlcularly in the pro—
vision of the Act which requires thotihe Federal funds must be allocatad
te projects of substéntial construction. Serious prchlems are comr
5 fromiivg the low makers of both the Federal Govern&ent,aﬁd the Stafea
to provide the ways and means for securing sufficient revenues to meed
the experditures called for in the public budgets, even though fthese
bﬂ trimmed and cut until they place ingurmountable limitetions
he development of many of the highly advisable public activitiess Tt
th bo clearly apparent to the fair minded that the unanizmous support
which has been given the Federal Aid Road Act by those in adeinistra-"
tive cortrol of the State highvay deépartmexts, has resulted from the"
. helipful and stabilizing influence which the principles of this Act
S5 have brought to bear upor the davelopmeru of kighuay 1aglslailon and'
highway policies. We aro passing through a period in which.
ment of these p01161e% is accalarﬁted, bu* la na* 18
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the highway moveuent in thiz courtry a succession of steps from one -
phuse to unchhort The steps which we take now are of greuter conge=
guence tecauwse it s well demonstroted thot the use of the highways
hcs increased from 500 to 1000 per cent in a peried of perhaps fiwe
veors. Thers are rural highwavs, contiguous t¢ centers of popul&tlon
of 30“" than orne=tenth of that of our largest cities, which toeday
carry as high as twelve to fiftcon thousand vehicles during the deys .0

aximun traffic. Asswsing that Lhis stoloment of facks dsmanstraics‘f~
the rapldly changing econonic conditions which rmust be encountered, ol
doss this not prosent the problem of insuring stability in the person--
neloof Lhe bigheay administrative bodies who are responsible fof'th&_ﬂ
duvclopmvr* of economicully sound policies?

Vext to tho detoruination of tho evonomic preblems, p&rhaps none o
iz of greater import fthon the stahilizing of the administration of high*'”;
vay affsirs, It has beoen pointed eut by competent observers that one
of tha reasors thet the highweys in Englond are carrying extromely
heavy concentrutions of truffic without serious deteriorvation, is ﬁha
continuation in office Ifor long perieds of competent engineers vho- hava
thus been able, through intimate and continuous observation, to-apply
for tlhie bowefit of the locality the knovledge gained at the expense. ..
of the community itself. Let it stand out as o bold, unchangeable- = -
frot that the public cav for the education of ites public servantss - -
Sougene has reuarked that o chungo ef cmployses is likely to prove .0
enly o change of fuultu| and there is such o demand now for highway
encineers that it nust Le undcrstaod that overy mon vhose educetion.
and oxparionce have Boern along this line grows more valucble to the
cormwsity with the yvears of hio sxporlcnca in dealing with the parti—
culur probloms of tho conmunluy.

Tho aduinistration of the Fedoral Ald Road Act has p01ntad sut
certair other problems of o major churacker. One of these which ahouldi
be remodicd at once g the [ailure of a largo group of States to prow.
vide atote revenues, oo such, to meet 4he Federal funde.. About ong—
third of the states are iu this category. Some . of those hava;bee,
linited, through constifubional inhibitions upon their ‘pover toirai
revenues for internal iuprovaﬁehv%. It is aapar&n* that 1n.thos§ Bt

shich depend upon the counties or districts +to supply funds to nmes
the Pederal Aid sppropriationg without dssistance from the stab
lecal diwterests will demard consideration.  This influends has ni
sericusly affected the .Jogical dcvelepnent of the most important §
nz;nways, o“ly bcﬂause the romdg in the dszerent cammun

4

mrent pregress h
upon the deve1opm0:t of dﬁate uﬂﬂ irfer state sySﬁﬂmEa' ]
state and natior-wide service, the imprnvement of the: system‘must go-
foryard tne ﬁcmmaﬂltles which can 111 afford the Luxury of mais lin
highv;}a nio matter how badly they ore needed. The Anmsdiats Yoo
use of the hlgﬁHQYJ dwd the ability of. cmmﬁuﬁltias 40 pays bear s re
onatly consiart vatio to each ciher, diminishing or incrsasing to-"
?,qier. Eut a otudy of the states shows thot interposed betoveen the
vgalthier comounities are those wildch, ulﬁhuugh devoting a- greaia
propertion of their weolth to highvray improvement, cannet. in {airness
ﬂe rcqu*rﬁd to coniinue mein line highways to completa thﬁ staﬁ
interstate svshens. Only Trou state drd Federal funds can 'ih
vs?epm r% of such systﬂgﬁ b assu“a&* “hl* saﬂe gﬂﬁer'l prin lpla,hcl,
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true For the United States as o whole, and it appears thot in the near:
future favoerable considerabion will be given to the recommendations of .
the Geerctary of Apriculture and the Bureau of Public Roads, that the L
present equal co-aperative funds required frowm those. Stutes having :
large areas of public lends which are nerproductive of revenuss bub. are
highly exhaustive of the funds sineo the highwoys must be continued
across those great expanses, will be decreased in proportion to the ;”'*j;
percartage of the public lands within their borders. ' e

find wffer roads, of whutever type, are constructsd, comes ﬁhe major '
problem of maimtenonce. Rother led it be said that if the tausk today
is to provide hiphway service, we cannot afford to wait for the con=
struction of wnew and medern types of highways., The waintenance Bhoulﬁ
be curried forward now on roads improved and unlmproved. The returns
will more than compensate the cost. If there is owe problem which the
road buildersof the United States as a whole must learn, it is that of -
highway muintenances The continuity and long radius of operation of .
the wotor vehicle require o development of mointeonance erganizations
and meintenance expenditures not heretofore reguired; but in the same-
faet lios, because of tho service rendered, the justiflcatlon for the ﬂ{j*
gxpense involved. Vo cannot neglect the simple methods of maintenance
which have demonstrated their utility. The harrow, the road drag, the. . -
blade gradexr, have @ high degres of utility in combination with the
notor truck and gos tractor. One state englneer remarked that the
widemsproad use of those simpler maintenance tools in his State saved
big whole jregram of higher cost construction, because of the batter
highvrey service provided over a larpge mileage.

hg has boen polinted out, we have concentrated State and Fedaral o
hirhway organization and funds upon a small mileage of roads, bub be- {
cause service is demanded from all of the roads we camnot neglect the
upbuilding of the county organizations. Smallar than county organi-
zatione .should be dene away vwith as soon a8 possible, and the admin13*
trative conduct of the work in the couniies concentrated under come-
petent highvay engineors. There should be o correlation between thﬁ
work of these county engincers and the state highuay department;' Much
of the wore involved technical work such as the design of brmﬁgesx :
plvrnln“ of standards, designs, development of specificmtionsy can
maCe applicable nct only to State but to county highway worky .an
counties should have the bensPit of the guidance and support of
state organization. The closer the correlation. of the work of %
tvo. agencics, the greater service will be rendsred 4o the p <
the more enduring and more generous will be the public gupports

The fear urises that this discussion which started as @ dimgr
iz becuning arguperntetive and confined tos nearly 1o the eaan_
acrinistrative rather than the enginsering questions vhichi.ars-ef
national import. There is too wide-spread a fesling thati our. higﬁma
are not proving adeguate under the traffic, and frequertly anapape
scare~heads appear that funds are being wasted, Exsinine any-large
progrim of comstruction homestly, and upnally the anly cgnc1551on *3
can be reached is that the engimeser has builded as well -as the legis-
Intive and political control has’ allawed, and viot iﬂfrequsntly the
engineer who has produced the highest class results has been. displaced
because of his inability to etretch the dollars into a larger milesge ..
o; roadt, In many large prograusé recomuended engxneerlng policiss have

en mitilated beyond recognition through an.at%ampt %o weet the appar—

art public dam*nd for more m;les af roads.. ﬁurang ﬁhe past year' o
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procrest hoo been wade in directing public attention to the fact th&%

ichwavs aust be designed with poinstaking chre and with SCIentlfic :
ze of the local conditiens which must be met, and this is pern-r i
he proutest of our national highway engineering problems today =
&k.n of highwoys which will use the most available materials = =
3 will toke into conaideration not generally but specifiaally. the
and drxzvxﬂe conditions, the fopography snd all other lecal phy=
#l facts vhich bear upon the durability and cost of the conﬁtructlong;g

Let 3t be rleur y understoed, however, that the enginearing and '
the aconomics comnet be separated, and thot engineerinug is best which
doca not dedx 3 a}¢1v t ovory possible failurc at an impossibla cﬁat.
but which l’llt“ tho number of failuresto o low per cent,

Azajor engincering problon national in its scope is the early
determinotion, by agreoment if possible between the road user and thq‘ =
road builder, upon the maximw leade which are to be tarrieds. Althaggﬁ”"
our motor vehicly registration hus reached over nine willion vehicles,
the detorminivg factor in the design of the higher cost roadways is -
the moter truck which now constitutes not mors thon about one~tenth of
the welor vehicles registered. A rocent tralfic cownt in Celifornia. .
shows the wse of the highways by motor trucks amounts te apprexxmaﬁely',"
124 per cent of the total traffic, There is no doubt thot the design
of motor vehicles has been treated largely from tho mechanical canalda
ation of the corstruction of the vehicle itwvelf. The development of
these vehicles has taken place so rapidly that the adaptation of the -
vehicle to the vowdwuys over which it is 4o be operated has been seriw'
ously reglected, On the other haond the highway enginecr is forced to
five convideratien, in nis desipgn of modern highways, to the vohicles .
which are to be operated over them, and it is now time ¢hat the inter
relatzonx;;p of the design of highwuys and the design of motor vehiele
be recognized as a fundamental enﬁlneerlny problem withdut which the. -
dovelopment of neither can go forward in n manner that will’ nring to
the public the greatest service frem the cambinatman. -




