THE OBJECTIVE CF THE STATE-TIDE HIGHWAY PLAYTING SURVEYS

Paper presented by H. S. Fairbani, Chief, Division
of Information, U. S. Bureau of Public Roads, at
the Annual Meeting of the American Society of Civil
Engineers, New York City, Jenuary 21, 1937.

In the swrmer of 1835 the Bureau of Public Hoads laid
before all State highw:y devartments a proposszl thrat they join
=ith it in the conduct of a seriss of related fact-finding
studies designed to develop information needed as the basis for
a sound preogrem of future highwsy improvement. By recent Federal
engctment proviszicn had bteen made tist permitted expenditure of
not more than 1-1/2 percent of certain Federal approovriaticns
and matching State funds to be uesed for such a purpose, and the
Bureau proposed that advantage be taken of this provisien, which
was such as to permit the larcer part of the cost te be met with
Federal funds.

Several States responded favorably tc the suzgestion at
once, and, in ¥ovember 1935, the first work was begun in

Pennsylvanie, foll

[

wed guickly by work in Chio, Michigen,
I1linois, Missouri, Kansas, ond Iowa, ond within the year, by
the beginning of =ork in 40 Stotes,

In oroposinz the studies the Bureau was moved by recogni-
tion of tne fzet thet, in the imyrovemunt of the roads of the

country, we hove reazched the end of a ploneer period. It
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perceived that we are entering o second stage of development end
that, 1n meny respects, the policies‘and attitudes that have
been adapted to the needs of the =nioneer period would reguire
modification to fit them to the altered conditions of the new
stage. It was mainly to develop the exact information essential
to such an adaptation of currvent highway policies end to the
drawing of a clearsr picture of further improveément needs that
the studies were proposed, and it is these ends mainly that they
are designed to serve, A secondary motive, also effective in
determinings the conduct of certain parts of the investigations,
ig the desire to replace =iti indubitable facts the mass of con-
flicting opinicn and biased report that at present forms so
large a part of the infoermation upon which to base deciszions in
regard to the texation and regulction of highwey vehicles and
traffic, ond the coordination of hichway transport with other
forms of transvortation,

Until recently the rural rocds of the country have been
treated in two principsl =nd distinct categories for purposes of
administration snd improvemont.

In the one group thers haos been a gradually increased
mileoge, now approximoting 330,000, constituting the State and
Federal-aid systems of main intercity highmays. This has been
improved under szdministration o7 the State nighway departments,

in part slone, =nd in part jointly with the Buresu of Public

Roands, fin-neced with St=te snd Federnl funds. The ronds,
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constituting these systems of mrin highvars very in preovortion

of the vhole rural rord mileege Irom Strte to State rapging from
about § to YO percent. Althoush only the rouchest approximations
hove been nitherto possible, it is estimrted that they serve from
B0 to 7O percent of the whole rural highway traffic, measured in
vehicle miles, These roads, by methiods designed to hasten their
improvement as a continuous system, have now been brought to a
state that permifs trevel to ﬁll perts of the country with
reasonable facility; btut much remains to be done to make thenm
truly adequate for the servics they are called wpon to render.

In part the further improvement needed is that refinement delib-
erately deferred in favor of the accomplishmént of more needed
fundamental improvements over the whole system, and in part it
hag Leen cccasioned by orogressive change in the demand and needs
of the traffic, cspecially b~ recent marked changed in the sgpeed
cavacity of passenger sutomobiles.

In the other of the two orincinal groups of highways has
remained the fer lerger balance of the whole rural road mileage,
roughly estimated at 2,700,000 miles, This group, made up mainly
of roesds inferior in traffic imovortance to those of the first
group, and consisting generally of roads of local service, has
béen improved to varying degrees in the various States under the
administration of thoussnds of local governing authorities. Serv-
ing, in the asggrezate, a rouzhly spproximate Lo percent of the
total rural veiticle mileage, thece roads include sections that

probably compare favorably in importance with varts of the main
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system znd, at the other extreme, thousends of miles on which the
daily traffic can be tallied on the fingers of one hand, with a
gradation between the two extremes ranging through all degrees of
intermediate importance.

Because of the chactic state of loeal sovernment records
it kas been impossidle to form any satisfactory concepticon of the
adequacy of imvrovement of these roads as a body. It is little
better than a gusss “hat esproximetsly a tnird of the total
mileage nos been imcroved to some degree; but whether and to what
extent the improvement is satisfactory; snd how much, if any, and
what part of the whole 1s in need of further improvement have been
questions wnolly beyond the oossitility of reasonable answer.

With few excertions, from *ie beginning it has been the
policy to devote to the improvement of the main highways the yield
of tne motor vekicle license fees cnd gasoline trxes gnd all Federsl
highway copropriations., From these sources there has come an
agsured snd increasing revenue that has made pogsible an orderly
progress of improvement throusgh most of the past period., ZReal
property texes, at Tirst furnishing o considerable part of the
revenue gpproprinted, have been progressively withdrawn end now
constitute = very unimportent, if rny, part of the funds employed
for mrin rocd improvement in »11 States.

For the locrl roads, proverty taxss have slways, until
lately,furnished the grester pert of the revenus required; but =s

time has gone on motor wvehicle gnd sasoline taxes have been slowly
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but steadily trensferred, in increessing amounts, for their
improvement. And in recent vears, by avrupt, cnd in most instances
ill-considered action, the whole burden of local as well as main
road improvement in several Stotces hizs been shifted to the shoulders
of the motor vehicle owner -nd zasoline taxpeycr. Also, in paral-
lel with the sxtension of the field of use of the motor wvehicle
revinmues on the rural roazds, there has been o similarly gradual
increase in o portion of these revenues allotted for city street
purposes,

The tendencies noted reached & climax during the depression,
winen there was not ornly a widesoread abandonment of the effort to
raise property taxes for roai murnoses, but z sharp incursion upon
the motor vehicle and gaw line reverues with aim to divert them to
various vurposes forelien to road improvement, for which purvoses
also the property tax had proved a failing source of revenue sup-
ply. Tiis latter tendency was halted by the penslty provisions
included in the Hayden-Cortwrisht Act of 1934, but not before the
effect of the diversions, together with other couses had imperiled
the continusnce of even the most esgsenticl highwoy operations,

The situntion wes relieved - in some Stotes in the nick of time -
by the timely increase of Federsl nighwny nppropristions designed
to promote employment during the period of the emersgency.

wnat might have been a mrjor catastrophs wog thus ftemporarily
averted; but os many of the couses thot tended to precipitote it
st111 remcin, there is still occamsion of grrve concern for the

future suprort of the hizhvey orosrom.
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Although it appears Yo De far from generally reallzed, it
mast be apparent, upbn any reasonatle consideration of the situa-
tion, that the first obligétionrpayable from ﬁhatever highway
funds there may be in the fﬁturc. mist be the malntenance and
imperative further improvement of t he more important highways,
already improﬁed‘in vérying degrees, This epplies equally to all
roads truiy important as marked by their actual service, whether
they have becn imoroved Ly the major or lesser governments, and
without regard to present arbitrary administrative classifications.

On  1oads of this kind there is much of further improve-
ment urgently required, 3Because of the recent increase in the
speed of which automociles are capable there is need of a general
easing of =xzisting sharp curvaturs and a general lengthening of
present restricted sight dist-neces. Surfaces of low type,
intended for temporary service, must Tte ralsed to the ultimately
needed standerds. There is widegpread need of more libersl width
an Z-lane roads, and a growing nscessity for pavements providing
more then two lanmes, Devious aligmment end indirect routing, the
resutlts of pleneer improvemsnt on nistoric rights of way, and
graduzl intsrcity and intertown srowth, are sverywhere in need of
correction; and the corrcction will necesgsarily involve an expendi-
ture for right of way going far berond past outlays for thig pur-
pose, eépecially in view of the greater widths now considered
egséntlal for protection from abutting property encrocachment and
for future cevement widening. Taere is probably a Jcmonstrable

need, cven now, for the creation of a limited mileage of zxpress



highways, and the need for such ultramcdern facilities is likely
to grow. And certainly there is not only a need, btut a pronounced
rublic demand for swift centinumnce of the program of railrecad
grade-crossing elimination, a program, that will doubtless have a
mate in the fubturs seraration of grades at intersections eof
important kighways.

These are the rrincipal classzes of further improvements
required an the main highways, Tre need for them is expressed in
most cases in the undeniable terms of safety and prime economic
and soclal benefit, They consztitute therefore, with maintenance
of the existing rapital investment, a first draft cn future avail-
able revenues, and must Te so treated. But, though the need is
recognized in general, there is nowhere such an exact knowiedge of
the particular requircmsnts as will be necessary for s prudent
reservation of covering revenues. It 1s such an itemirzation eof
the further nesds of tne main highways that is one of the princi-
pal cbiects of the planning surveys; and in this connection the
reference to main highways is intended to include the main trans-
city arteries,

Beyond the financial requirements of the main and presently
Improved local highoays, whatever residue thers mar te of future
revenmue advisably collectitle for road rurposes, will be available
for the extension of some reasonable degree of imrrovemsnt to an
added part of the local rosd milcage, now unimrroved. There is a
strons and unlimited popular demsnd for such extension, rut it is

a demand that brings no positive promise of the means of payment.



_ g2 -

Of the actual need, whether expressed in thé narrower terms of
transportation savings or the broader language of social desira-
tility and nationsl economic tenefit, there is at present no
abjective measure.

, then, are other otjects of the planning surveys:
First, to determine, by ecuch objective tests as it may be feasible
to anoly, the relative economic end social services performed by
all parts of the large nileage of reads not included in the
present main highvwey system; arnd then, to destermine how much of
the more important parts of this mileage it will be possitle to
improve and maintain, within the limits of funds likely to be
available for th= vurrnse, after deduction of the essential sup-
vort of the main highways from revenues that may safely bte counted
ucon as collectible for ail road nurposes, contimuously in the
fature. Cbserve that emphnasis is placed upon a troper provision
for the maintengnce of what is built. This means, in this con-
nection, not only the cpesrations ordinarily clacsed as maintenance,
Tut also the sessentiel renewal and further improvement of the
created road rlant as rrogress of depreciation and obsolescence
requirs it, Tnless this future obligation is reclkoned and pro-
vided for we may find eventually that we have created a larser
investment than it will be comfortable to maintsin., It must be
constantly borne in mind that so long as we continue stzadily to
enlarge the initially improved mileage, there will be in ths
mileage improved a considerable part, of such vouthful age as yet

to have revealed only a part of its eventual cost of maintenance
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and perpetuation., So, in determining how far it is wise to go
in improving additional mileage of local roads, it 1s essential
that we set off zgeinst such future annmual revenues as may be
expected the trae and whols anmusl cost of the improved mileage,
in which thne costs of maintenance and renewal must te included
in their sventuel proportions.

This whole question of the desirable extent end location
of future local road improvement is given added importance by
the recent change in Federal policy that extends Federal aid

for the ¢construction of secondar; and fesder roads. The Federal

government will insist that the money it provides shall be
expended winere it will do tne most good. And - particulorly in
view of the fact that nelther the Federal government nor most

of the Stotes have yet orovided directly for the maintenancé of
the roads tc be thas improved - 1t is highly desirzble that there
be o full realization of the’coél of such maintenance and a
proper provision to meet it from some source.

In their teering ucon problems of the lesser roads the
planning surveys nrs designed to reveal not only the relative
importrrce of the rords ond their true costs of improvement, not
only the mileage that may be improved —ithin limits of funds
provably ~vrilrble, but clso to snswer questions of the future

administrative control over such rosds, rnd egnecinrlly the

sources from =rich the revenues necessary for thsir ceonstruction

and mrintencnce mey frivrly e drawn,with due considercstion of the

B4 ?

bensfits they afford.
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As previously stated, there is in the surveys the second-
ary object of amassing facts essential for proper disposition of
problems associated with the taxation of motor véhicles, the
regalation of hizhwey traffic, and the coordinstion of trans-
portation over the roads with other forms of transvertation.

The tendency to transfer a larcer part of the cost of
highways to those who, as users, benefit most directly from them,
raises important questions as %o the additional amount that may
be extracted from such users as a body and, particularly. also
the relative asmounts of the whole rosd-user contribytion that
should be psid by operators of passenger automcbiles and the
various sizes of itrucks and busses. There ig desire to make this
distribution of burden in reasonable relation to the highway cost
entailed by the service of esach class of vehierles. Accomplishment
of this desire is defeated at present by a lack of accertable
basic information concerning the actual characteristics of the
various classes of vehicles in relstion to highway demand.

Norinal caracity classificstions of motor trucks by manu-
facturers ars known to zive no clue %o the loads carried by the
vehicles in actusl use; but vhat are these actual loeds? Facts
to be devslors1 in the survevs will supply the answer,

Grozs loads of vehicles do not determine the design or the
cost of the hichwoy structure. Wheel loads are thsz determining
factors; but what are the custoemary maximum wheeol loads of
separable classes of vehieles? The surveys will suprly a factual

answer for this guestion also,.
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The mileage of roads that must be designed for use by heavy
vehicles and the consequent effect of such heavy vehicles upon the
magnitude of total highway cost depends upon a determination of the
actual range cf cperation of such vehicles, TWhat roads do they use,
or are they liksly to use in sufficient numbers to require an
improvement ccnsistent rith such use? There i1s no present possi-
bility of a factual answer to this gquestion, The surveys will
suprly these focts; as they —ill, alseo, all other facts conceived
to be necessary for a rationsl apportionment of any ziven total of
vehicular taxation among the various classes of vehicles.

The ¢ xisting hodgepodge of laws regulating the use of the
highways is commonly deﬁlored. Generally, there is lipservice to
the need of uniformity as between States and of more rational
adjustment of the regulations to the actual needs of highway opro-
tection end a proper and economic development of highwsy transporta-
tion, coordinat=sd +ith other forms.

ffective action towsrd these ends is rrevented mainly by
an abscncoe of acceptable facts,  Among the studies included in the
planning surveors there ig definite vrovision to surnply these needed
facts with =»:earniire Ceyond controversinol ro atation.

As the Tirst cesentinl to further hizhwsy-improving effort
is o preeise knowledze of the prosent extent ond condition of the
vhole nichvey system, so r~n iaventory is the first rhase of the
Planningz surveys, The inventory is conductcd by driving over cvery
mile of the rursl rond srstem as it exists on the growad. By

odometer measurement the length of ench section of rord is being
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determined and as to each a record is being made of the width and
kind of surfacing‘present, the width of the grade, =nd rigat of
way, the location, kind ond size of dreinege and other incidental
structures, =znd the condition of reosd and structures, =as to
physieal integrit- ﬁné troffic servicsability.

rn the mrin ronds, vher: safe scrvics of high-speed traffic
is an imperntive objective, the existing curvature and sight dis-

tances nre being tested anccording to standnrds chosen nos the

5
H

u

0

minims csszntinl for the service of definite mexirum sp

#

assumed to be FC riles per hour ir non-mountainous nrcas and 40
milas per nouar in mountoins.

Reascning trat 6 desrees is the limit of curvature safs for
travel at €0 miles per hour in the presence of a maximum prarcticable
superelevation of 1-1/U inches ner foot, all curves on the main
highways in non-rmountainous territery that exceed thiz limit are
being Incated and measured. In mountainous terrain, with 40-mile
speed as the critesricn, thers is similar location and measurementf

nf curvature on *he rain hishweys excesding 14 deszress,

[

With the same speeds in view, the inventery of the main
bighwaye also ineludes the location and measurement of all sight
digtences threl. far znr rescon, sre lese than 1,000 fest in non-
mountainous sectisns and

A0 fest in the mountains., At a1l such

restrictions the causes are hzing recorded, whnether horizontal or

vertical curvature, or other fixed or temporary obstructisr
Also on the main nishweys, where heavy trucks and trallers

of relatively low hill-climbing ability ave likely to be pressng

in considerable numbers to hinder operation of passenger
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automobiles at normal speeds, all grades of length exceeding H0O
feet are being measured znd recorded if in non-mountainous areas,
they exceed 5 percent and, in mountains, £ percent.

At all level crossings of railroads the existing physical
conditions are being ¢Xactly recorded, including the angles and
grades of the hishway approach, the number of tracks and the clear
view both ways along the railroad from the highway at variocus dis-
tances from the intersectinn, together with the character of view-
obgstr.cting bodies. Then to these results of the inventory there
is added later, as planned, a record of the highway traffic over
each crossing, and, with the aseured aid of the reilroads, = rseord
of the reil traffic and of the aceideonts that have cceurred in the

recent past at each

o

nd the congeguences in injury =nd death ond
property damege - when all these facts are avellable for evary
railroad grade crossing, it should be possible, as it has not tesn
heretolore, to meagure the Almencions of the grade crossing problem
and estsblish rn ordsr of priority in eliminntion consistent with
fectors of releotive hagard rnd potentinl froffic delay,

of zr

%

rt imwortaones, ecsceciclly for the determine-
tion 27 the rel-tlve atilit-r of the loerl, lord-serving roads, the

- =)

inventory -lso includss tie loention of -

[
=
by

~rmbousss snd hiomes,
churches, ecnools, -nd rlrezeg of tusincss of ~11 kinds in relation
to the ro-ds. Wnen this exret information, concerning the digtri-
bution of the homes ~nd buciness rleces in rurnl rreas is tlotted,
28 tne purpose is, togetnsr with the location of £11 ro~ds, dis-

tinguished bty type ond conditicn of improvement, rnd ~11 rrilroads,
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alrweys, ~nd novigeble strecms, on lrrge-scrle mops of every
county, there should result ~n inveluable nid to future highway
vlenning, ond ~lso to public plenning of every kind that requires
an exect knowledze of the distribution of copulrtion ~nd indusiry
"nd the existing freilities of transportotion.

Ag o seecond mejor decoriment, the surveys embrrce

3

voristy of studies of the chrrrecter ~nd flow of troffie, of the
kind senzr-lly included in troffic survers, but extended for the
me Soond troe medin higshveys rnd covering rs well ~ond o
intimricly =8 »oseiblae thas wnole rarel rosd system, The filrst

use of thncee studics will Be to estrblish the pregent relative
trnffic import-nes of 11 rarsl roods, ~nd csnecinlly of 211 rords

nat included in the presentlr desisnnted moln roand systems. On

e}

tho onsle of sueir information it will be for the first time pos-
sible to determinc what solzetod portions of the whole ron

systum s.rve £ay fiven poreentn

¢ of the whole troffic movement,

4}
"

nmengure’. in vellele-milie.  Since, in the lower renches »f the

milorgs to-t cast be elimincted from ~ny prob-ble imorovoment

prosrem, tho sBility 52 %0 grous the existing nilenze into
sFstome coitio ~D ¢ = 7orivas porcontoses of the thnle
troffic 1z o oegscntisl freilits »f prserem plonning.

ot toe treffic etudics will provide muck tewond the nmere
count o7 frrfflc thrt will e wseful tovord botl tic hishuny

plrnaing 3 the other objoctives of the survers, i.c., the tax-

ing =34 ru:ml-tiom of wvehielcs -nd troffic ~ad the conrdinstion

321 means »f transportation.
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Origin-and-destination studies of one type will provide
the dsta neéessary for the solution of recognized problems of
highway relocation. Another type of origin-and-destimation
study - more gensral in chsracter - will bring out clearly such
differences as trhere may be in the character of use of the main
highways and the local roads,

If. ne is zenerally supsosed, the maln highways serve
ugsually 2 far-rensging traffic, that in considerable part spans

State lines, 2rd consists in >redominant measure of a through

movement between citieg, these studies will establish that faet
or whatever else mar L2 the true character of the main road

traffic.

If, as is also assumed, the traffic on the lesser roads
is commenly of more local orisin and to a larze degree closely
associated with ssrvice of the rursl lands and property through
which they pass, the oricin-and-destination studies of thig more

bl

gen -1 ftype vill also establish that fact or whatever else may

o
@

ion.

the cctunl condi

ot

of mr¥ing folr future distrivution -1 the
between urvon znd rurel trxcevers ond between rond user and

propertr tox

such impertrnce cond yet so
elusive, thet it ic considerasd neccssary to sporocch it by

onother type of investigntion, crlled the rond-use study, that
is elrnseed genernlly with the finencinl zroup constituting the

third major deprriment of the surveye. Thesc road-use studies
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seek to nccomplish the same bencfit-svelunting ends by menns of
carefully weighted questioning of various elements of the ropula-
tion and classes of road users.

But, beforc passing to o brief concluding summary of the
chorncter snd opplicntion of the finencinl investigntions it is
necessary to refer to the welzht and commodity inquiries of the
traffic group. O2f these there are two principal kinds. One,

that is conlucted at many voints on the main system with portsble

scales and on the locsl roads by methods of estimatiornr, has the

(0

purpese of determining <he range of vehicles of the various
weight groups over the whole road system; the deuble object being
the supply of information sssential for road surfacs and subgrade
design, ané the determination of the relative responsibility of
the several vehicle groups for the repayment of road caosts. The
other kind of weight study is conducted generally at a few verma-
nent pit-scales, znd iz intended te fix vwith accuracy the true
characteristics of various classes of vehicles; their weights

and thcir related dimensions; the kinds of service in waich they

are <n7s. e, vnsther vrivets, contract, or covmon carrier; and a

varicty of other conditions of their use; 211 for the vrimary pur-
cose of nroviding a botter tasis upon whieh to resr more rational
systems of regulation ond taxation. In both classes of weight
study zccount is telten of the commodities transcorted, for con-
sideration with the welghts ond recocrded lensths of heul, in
futur: c¢fforts to promote a better coordination of 21l transvorta-

tion freilities.
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The financilel studles, although last to be mentioned, are

likely to be the first resort in the program-planning effort for

which the present surveys are designed to supply the basis.

Their first purpese is t> determine the full maghitude of

the present financial provision for road and street purposes,

and

relation between the sum of all highway

revenues and expenditures and the grend totsl of all revenuss of

-
e

the Strtes

~nd ©utlic services.

taxing Jurlsdictions nsither ~f to

rd their subdivisions for all gurncses >f Zovernment

Becrmase =f the verietry rnd large number of

gge brsie Tocts is known in most

States, snd for the erome recsons nlus the inedegquecy of asny o the

public reccrds, the dotermi=nntion

theless, it i1s ~f such imnortrnce

L

detzrmined completely rg —osclbn

fin-relisl studice 1s $2 cleossity t

nditur: neeordiang to

~
]

incidernce of the rovernue, I

8 ooy

¢ oshirres o7 the same groups
the Cmmonditure,

Tre relention found bto exist
exvenditure mnd all other revenueg
son of tre %nighway filgursg of =ach
on a per caplita basis, will serve
extent it —ill ke possible in ths

is everywhere difficult., Never-

tiint the frets be acde known, that

the effort to discover thnem.

revenue ond exoendliture being

le, the next 2bject »f the

he revenue recording to source

vject; rnd then to discover the

b

o

1¢ voriosus toxprying groups,

in the tencfits resalting from

betueen total nighway revenue and
¢nd esnmenditures, ond a compari-
State rith trnose of other Sta

to indicate whether and

j=]

future to count wwon a higher rate


http://tc.xpo.ying

- 18 -

of taxation and expenditure for highway purposes. The relation
between the taxes paid by various groups and the benefits conferred
upon such groupns by the expenditures as made will determine vhether
the tox burden is souitsbly distributed at present and, if not,
vhat changes ars nsoded to effect a Jjuster balance, particularly as
betwezn the vre=" = of nrbosn and rural residents, betveen motor
vehiele taxpoyere ond tospnrers on nroperty, ond betreen residents

of various sections ond onrts of the State. Special studies will
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point of diminishing returns from 211 forms of taxes.

By such studizs ng these 1t is hored to indieate the probable
maximum financisl supvort that witl he available for hishways in
trhe future and the taxing measures that will most equitably dis-
tribute the burden of such support,

And, finslly., ©y mesns of hat are called the road 1life
studies, an eflort is Laing made to determine the economic life
expectancy of various trpes of surfaces and other parts of the high-
way structire, =ud the amounts and trends of construction and
maintenance costs, in crder thzst the costs of projected future pro-
grams ma” te reinced to sn arnunl tasie for detsrmination of their
feasiDility bt o mrorizon with the oxpeeted totol of future znnual
revenue.

e survers ore belis condncted in cach State under the direct

supervision of tro 8 ate Wisiwar deperimests throwch orgonizations
gegnecinlly cvertcd Tov Yl wureons Tro Bure:str ot agnlic Roeods 18
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surveys., while the definite program of —ork thus far outlined is
limited to ~ first neguisition of plenning facts, it is the hope
that the experience oi the accelersted surveys vill lead to the
establishment of a permanent fact-finding and vlanning function

in all State hizhrer departneats.



