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Because of the universal service of the motor vehisls in thn

every-day pattern of living for all of us, and its c;amtl&i,mlqﬁ?
to our economy, the effective meintenance of the highway plant hu!»-
come a highly important function of government, It “mawmm "
that many of the national-scale industries, privately financed ant
managed by organizatione that sommand high respect by 'ohoir wtm
particularly their progress through ressarch, are dependent for tm&r .

continuing markets and sconomic health upon progressive highmf panciu‘ff
and efficient operation of the highwey departments, Tho miﬂuﬂm ‘by

thege industries of a number of programs to stinmulate interest m,‘ m

information about, our publie higluayn, reflects thcir doep mrmu% i

of this vital mternrela'c&.on.

The problems, both qmntito.tive and quuitativo. m_montm
- officiale, have grown to current d:mmionn ins xm'iad; %0 nm,.,
been no opportunity :ror general. puhua analysis and un&aratmung,
are now required, Only the compe].ung authnrity emtea by an informel
public opinion will mctivate coordinated efforts by 8ll &fthoet
representatives of the public, - the legislative, tho Judisi.a’.i:k,’ého‘
executive agencies throughcut the reaches of local, sta:t.o en& f dagt
government, The validity ol owr fom of government 15 deponmc t’u
 sction of those who are da).agawa by the public o repreaanﬁ ¢

meking of laws which mst et m moticn any public undwtak&
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record of the past we have falth that if informstion of the character
and lntegrity essential to a clear understanding of the mrem;v higbii
problems is pla.ced before our legislative bo&iea, thzir actlon will }
responsive, To aupp]y our law-pakers with full data from continuoun
engineering and economic surveys and studies is the most 1mpori‘a,n'6
duty we have as highway officials, We now have methods to serve ﬁhﬁii_ :
purpose, refined by actual use, upon which firm relilance may be pl&cod
as supports for unassailable conclusions,
The search for truth is old - it characterizes man's ketforé-s*t‘@,
advance, As long ago as the latter half of the second cantuz?y‘ @,D. . tlw
philosopher Luclian is reported thus: |
"Then***this choice of roads and guldes is quite & é‘erious -
matter; we can by no means Just follow our noses; we shall
be discovering that we are well on the way to Babylon instead
of to Corinth, Nor is it advisable to toss up, either, on the
chance that we may hit upon the right way i1f we start upon any
one at a venture, *** I cannot think we cught to gamble i
recklessly with such high stekes, nor commit our hopes to a :
frail craft, like the wise men who went to ses in & bowlg *»%*¢
And as to the perils of blundering into one of the wrong roads
instead of the right one, mis-led by & belief in the discretion:
of Fortune, -~ it is no ea.sy matter to turn back and get safe
into port when you have once cast loose your moorings and
committed yourself to the breeze; ***** Your misteke wag at
the beginning; before leaving, gou should have gone up to soms
high point, and observed whether the wind was in the right
quarter, and of the right strength for a crossing to Corinth,
not neglecting, by the wey, to secure the very best pilot
obtainable, and & seaworthy craft equal’ to so high & sea..‘*
1t is important before deciding upon the guldes %o foll.ow 1n
determining our recommendations for 1sgislation or new administmtlva ,
policies, to review the factual and research data fram the stwlisa of
the State Figlway Departments and the Burean of Public Raada whieh will
provide a sound foundation for public understanding of our cr:,tiea.;_

nighway situation and clear some of the foggy ideas now yrmlent, |
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Increa.se in required higlway fe.ciutias is no'c reflacted

The increase in the total mumber of motor vehicles in usa ha

so astonishingly rapid, perticularly since the war, that the :!.ncraam:{n ’_
numbers is quite erroneously giver as the major cause of eurrant‘hsghfag;_‘k:’ f
inadequacies and deficiencies.A -
Were this true and had a simple straight-line relation pern‘is’e«ed
through the years between highway facilities and vehicle mumbers, tha "5:f

highway problem would now be perhaps less than one-third its prusen‘b

dimensions physically or financia.l]y.
It is with the nature of the "multi-elemented" problem tm.t? ‘éh&h
discussion is concerned, with the hope a more accurately informed pu'bl.ic
opinion will result, R
The number of registered vehicles in the United States now orm;
any other time does not represent a true picture of the constantly

increasing load placed upon highwaye to provide accaptable transportaﬂm

services, During the period from 1921 to 1930 inclusiva, when tho Mghv °1

were being classified into systems and when large mileages of roads, /W
of which are yet in use, were receiving all-weather surfaces, tha_ra m

en average of 19,92 million registered vehicles, Im 1952, there az'e

53,36 million registered vehicles, This represents an mcreé.sé of. '16‘749?} “"ff"

per cent over the 1921 - 1930 average, This increase of 167.9 per umtrf’:

in the number of registered vehicles represents dut a fraction of tlm
totel increase in higlway facilities necessary to satisfy the &amands

traffic, (Refer to tables 1, 2 and 3 attached,)



100 per cent, has been am follows!?

Per aent
Increase to 1940 , . . 62,9
Total 194C *« B s 0 & ¢ @ 163‘9 i
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*
-

Increass 1940 to 1960 . . , . 83.9
Total 1980 « % 4 8 8 3 8 M.B
Increase 1950 ¢to 1953 , ., . . 21.1""""

Tota'l & B & e & & & 367‘9

Busses and trucks as

Busses and trucks, especially those with dual tires oumxpy men
road space than a pasgenger car, Since bugses and !:mckl have imuaﬁ
at a faster rate than passenger vehiclss, the naed for 1mpruwd m;ww

facilities bas increased at a faster rate than the mcre&u 1:\ thc n&m’b&ﬂ

of vehicles indicates, 4 dualutirad vehicle in & h&gw otpa&i
is equivalent to two passenger cars in a level torra&n te fuur passer
cars in rolling terrain, and to somwhere between tiva md. ns.nw“
pagsenger cars in mountainous terrain, depending on mtiaulw Wmﬁ
Ag a conservative average, each truck, including both thow wiﬁ‘m
single rear tires, is equivalent to three passenger c&u. Rslattng?,hn
increase in numbers of vehicles to an squivalent number of pasaengoz‘ o

the following increases have taken place during the past ym&, p.s

the average traffic for the peried 1921 ~ 1930 as 100 por nmﬂ



05‘11

| er cen

Inorease to 1940 ¢ « o ¢ « o 68,7

Total 1940 e v s % e le8.7

Increase 1940 to 1950 . . . . 97.0
Tot&l 1950 s % & & » & 366'? : :
Increase 1950 to 1983 . . . . 21.8 '

Totﬁl 1958 & a4 & » & @ 237.5

increase in average trevel per year.

The average vehicle registered in 1940 traveled ﬁpﬂ' Qkint" m
miles per year than the average number of miles trwolod by ﬂm nhm;
registered during the base period, There vas a forml& rmﬁm m
average travel during the war btut in 1946 average trwel m«d&d tt

of 1940 and has remained above the 1940 level each yma. ;

Zguivalent 1921 ~ 1990 vehicle miles.

With the average equivalent passenger-ocar miles wm ﬁhe pﬁr&o&
1921 ~ 1930 as 100 per cent, the imrmaos in equivalent mﬂmw
miles due to increased travel, increased percentage of trucks and

busses, and the increased numbers of vehicles, are u't‘ollmmﬂtf e

Per mt
Increase t0 1940 + v v v o o 140,13
Total e 8 8 N F wil

Increase 1940 - 1960 , , . ., .  136,3
Total 1950 * e B H ¥ 2 & 378'4

Increase 1950 - 1953 L I S R N T 38;1
TOtal . s 8 @ e 0 0® 410‘6

Thus, rather than an increase of only 167.9 per cemnt in thatatal
load as indicated by the number of registered wehicles, tho amtﬁal
has been 310,6 per cent, i,e, the increase from these faetcr; mlya
highway load has been approximetely twice as graa.t as the inwaaw4

pumbers of vehicles,



This st4il does mot reflect the extent of *h‘ muu. ﬂn
spaeds of vehidlss have increassd with the resilé ﬁhu the tplm u
they are drives on the highway dysteas have also theressnd, Mh‘f 2
geometric design standards necesssry $o meet the demands of mtz.te m_, .
sacrifice of safety and convenience. (Refer to Table 3)

The vehicle-miles of travel have increased fron m.mmnm,m
sverage for the 1921 - 1930 period, to 534,769 millica vehicle-miles i
1962, This is an increase of 300 per cemt, B o

The gasoline consumption for higiway use during 1962 was mw E
cent of the average gasoline consumption per year during the period £
1931 - 1930, or an increass of 332 per sent, |

There was 2 marked increase in the top speeds of American stock
cars up until 1940, Most of this increase took place during ﬂm‘ widﬁ'
from 1930 to 1935, e

During the period 1921 - 1930, the everage speed on saln rural
higlways wag 26 miles per hour and 90 per oent of the drivers ﬂ‘bsm
did not exceed 40 miles per hour, At the present time, the aversge
speed is 50 miles per hour and 90 per cent of the drivers e’hsmad do ‘
not excesd 62 miles per hour, These increases in the moal a#; whieh
vehicles are driven have made necessary much higher standards of mzww

design to meet the accepted safe-use requirements,

Necegsary lane widih, ,
During the base period 1921 - 1930, a hard surface width of 18
fest for a 2-lane road was reasonably adequate for the numbers of

vehicles and the speeds at which they wers driven, The new roads



with 9~ and 10-foot traffic lanes offered services aonemamﬁ aamum
Today, traffic lanes at least 1)l feet wide are necessary on rmds um
ing only passenger—car traffic, and lanes 12 fsest wide are noede& ‘for
roads having a mixed traffic of passenger cars, trucks and muu‘# I
exceptional cases, lanes 12 feet in width are deing constructed tﬁr

pessenger-car traffic and lanes wider than 12 feet are being constmto&"
for mixed traffic,

Safe horizontal curvature. o
During the period 1921 - 1930, 7-degroe curves with & radius of
819 feet were adequate for the dpeeds at which vehicles were omratgd&"y

Today, curvatures of slightly less than three degrees are necauary& W foal

Sight~-distance requirements.
The increase in speeds on rural highways has resulted in an inorease
in sight distance requirements, If all vehicles during the perlnd‘l%d »

1930 had been unipped with four-vwheel brakes of modern dﬂﬂigﬂ. a cmtiw SR

ous sight distance of about 275 feet would have dbeen adeguate for tho .
speeds at which the vehicles were being operatod, Mmally. vehtcim? -
were squipped with two-wheel mechanical brakes during this period.,miah
made stopping sight distances of about 40O feet necessary for safe o j
ations This iz about the same as the neceessary stoyping sight diuumn
in 1935 when most vehicles were being equipped with fmr—vwheel mecm;f‘"
or hydraulic brakes. Some manufacturers atarted equipping their vehicl,
with four-wheel brakes in 1924, For safe stopping, at prssent-day;ma@y
a continuous eight distance of at least 500 feet is necessary ‘Qn a,il typ«

of rural highwayg.



To provide opportunities for passing slower-moving vehicles, ;
passing sight distances must be provided at frequent intervélé bh a
lane roads During the period 1921 ~ 1930, = passing sight die,ta&.}fé
1,100 feet was adequates The correspording sight distance for today*
traffic is 2,500 feets The increase in traffic volume on our‘rux"ai‘;hi-
ways has also increased the frequency with which these passing sighﬁf.;:,vi“':‘;

distances must be provided to meet the demands of traffice

Percentage of highway on which critical sight distance
for yegssing is required,

Although a passing sight distance of 2,500 feet is necessary to

permit the higher speed vehicles of present traffic to pass vehiclesgaing
somevhat slower, the critical sight distance is 1,500 feet to permit _;;'aatié-:-*:\i
ings cccurring at a high frequencys The corresponding figure duringt\'hé;r
period 1921 ~ 1930 was 750 feet, Due to the incremse in traffic voluxi"el&_,;
however, a passing sight distance of 1,500 feet must be provided more. |
frequently than was necessary for the 750-foot sight distance duri'ngi the

base periods For cxample, a highway with an average pesk-hour volume of

200 vehicles during the period 1921 - 1930 only needed a passing sight

distance of 750 feet at one or two places in each mile, If the traffie

volume on this same highway increased in the same proportion a8 the tdtala
traffic throughout the country, its 1940 traffic required one or two places
with a 1,500-foot sight distance, the 1950 {raffic requireé. a l,SG@—-foot
sight distance over 50 per cent of its length, and the 1952 traffic a

1, 500~foot sight distance over 80 per cent of its lengthe The sight}—-sdis;-l—r :
Yance requirements for different years if the traffic volume du'ringrtl;ev

base period 1921 - 1930 was 400 vehicles during the pesk hour are as follows
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1921 - 1930 everage - One or two places per mile witha
750-foot sight distance. - s

1930 -~ 25 per cent of highway with
1,100-foot gight distance.
1940 = 100 per cent of highway with
1,500~foot aight distance.
1950 ~ A 4-lane highway desirable,
1952 ~ A 4-lane highway requireds

To amplify further the change in the type of highway and geometric re—
quirements occasioned dy traffic-—volume increases which have taken 'plé.?:#.

the changes of requirements for a highway which accommodated an average

of 800 vehicles during the peak hours for the peried 1621 - 1930 are éé,

follows:

1921 - 1930 average — 60 per cent of highway with
?750~-foot sight distances '

1930 —~ 2~lane highway no longer adequate,
1940 - A U-lane highway desirables
1950 ~ 4 lanes requireds
1952 ~ 6 lanes requireds
Increagsed Freguency of H L .

Prior to 1930 there were five or ieaa axle loads of 18,000 paumin
or more for each 1000 trucke in the traffic flowe High accura.cyis xipt.
claimed for this figure, but the fact is certain that the nﬁgﬁgr_bf,hE§$7
axle loads was insigniﬁcant.‘ ; _ | | 7 "

For the period 1948-51, the frequency of heavy ai:les had .‘}umpedto

an average of 90 per 1000 trucks moving over the main highwayse -



In the base period the gross loads of 30,000 pbunde @d abwo
imposed by trucks were very few indeed, In the pre-war years the kiaa&s
reaching the 30,000-pound and above classification were limited. to a‘bﬂwh
42 per 1000 of the totel trucks in the traffic flow, For the two yms
1950 and 1951, the annual aversage reached 190, and we can expect in ’
1952 a further increase to over 300 grosg loads of 30,000 pounds and. ; L
above in each 1000 tofa,l trucks and truek combinations, :

This statement needs to he emphasized by repeating, 1In the' curreni;
year there will be not less than 300 gross loads of 30,000 pounds anda.’&mr
in each 1000 trucks and truck comdinations moving over our principé.l higb- |

way routes,

Prevailing desien standards.
No highway department has ever been provided with the necessary

funds or been permitted to build roads with margins of mumerical capacity -

or structural strength for the future. The standards of design have been
rigidly held to the minimum for the scurrent traffie « mox"er miie# f§r thﬁ
available dollars has been and still is the constant public nressnre~&¢°
the higlway depertment, As noted, a large mileage of the roads 1n aervi

today were built for the existing traffic of the 'base period 1981 - 193&

The same standards were carried well beyond 1930 kh.ecause af' {tng_»"i
depression years with their accent on maximum on-the~job la.b-or‘armd.‘ the e
ninimum use of materials and equipment, About three qp.erters’ of the
mileage of our present Staté highway systems, and substantially all qf“r
the primary Federal-aid system were improved prior to 1935, The paved

surfaces were designed with reasonable uniformity, which means thatibyf o




- 11 -

far the major milsage of principal routes are for today's traffic o
seriously deficient in volume eapacity, and substantially alicffﬁi"xe
mileage has a structural capacity limited to 18,000-pound sxle 1’0&45"
and less, | : ’

The Maryland and the ldabo full scale research projects, togetw
with other accumilated knowledge, will provide the information needed {%9
appraise the effect on existing roads of heavier axle lcads and %o t‘uﬂaﬂ
the disastrous results that inevitably follow owerlosding, Froem the 2" X
of the Maryland test the echclusion may be drawn that the earlier tebl
work, such as the Bates roal test in Illinois in 1932-23, was sound s.d
stands up remarksbly well in the light of the most recent research mim,

lHoreover, it is certain now that the factor of repstitive losd.mg‘”_/[ o
at short intervals has a serious deteriorating effect, This :fa.ctoé snteﬂ .

with the multiplication of the numbers of heavier trucks,

The preceding applies particulerly to rural routes; the mlecﬂg::c 2
of arterial systems to serve urban areas, with only & few notable mmm
did not come into existence until after 1944, | »

The increasing demands on our highways of certain of these changn
may be measured statistically including the numbers of registered "9”‘7"‘?3"?@;
the increased annual mileg of use by the individual vehicle, and thagrw%h '
in pumbers of the larger vehicles, These alone in 1952 impose an iﬁcragfggd
service load on our higlways since the base period in the ratio of 1 tq &, &

The effect of other changes in road use, largely reflected in the -
sharp upward trend of road design requirements, both geometric and. -

structural, can be accurately measured if applied to specific routese anﬁ.



- 12 -

specific conditions, The cumulative effect of too narrow lanes, too sharp

curves, too short sight distances, and a variety of setructural deficlemcies,
conservatively estimated, adds an equal increment to the unsatisfied 'séa’-ﬂ@;
demand ratio produced by the factors related to the numerical increases. .

From these %wo groups of causes, then, there results a combined
service demand ratio of 1,0 to 8,0 for today's conditions when measured
by assuming reasonable adequacy for the existing traffic of the very large
mileage improved from 1920 to 1935, Without insistence that all these
elements of change are precisely measured, there is ample evidence that
highways today are only fractionally as edequate for today's traffic
demands as they were two decades ago,

For the period of 1l years, 1930-1940 inclusive, with construction
expenditures adjusted to take into account changes in purchasing power ’ |
the average annual State - Federal-aid work put in place was substautially’;,
more than the annual average for the l2-year period 1941-1952 inclusive,

BEven excluding the 1941-1946 period, the annual average expenditure ‘faxf :
the units of work put in place exceeded the annual average foi' 1930«-1940
by only $234 million when adjusted to the same price base, The incré_as@d‘
prices for highway construction have seriously limited the prod.uctioﬁ ‘ 7
possible with the available funds. The actual costs of the items imcluded
in Federal-aid contracts from January 1946 to September 1952 have taken

$710 million of Federal funds in excess of the amount the same iteme would
have cost at 1945 unit prices, The cost of increased prices in the past

#ix and three quarter years has absorbed the equivalent of nearly one and

one half years of Federal highway authorizationm, There has been an

equivalent shrinkage of all State and local funds,
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Highway needs studies.
The problem of highway deficiencies has been attacked by mamr

through comprehensive 'needs studies', The plan of organization hanmﬁ
followed a fixed pattern for all the undertakings, but they have sll beex
directed toward the same objectives and are thus reasonably compax;a.b“iﬁ;j:
The reports for fourteen States have been summarized to obtam
the relation between the estimated required annual expenditure program.
to meet highway needs within 16 years (12 years for two States) :
and the actual program, The studies are made within the fivwarm‘:}:pé od
since 1947, but the amounts used are adjusted to 1951 prices, (suma:o
4, 5 and 6) »
For these fourteen States the ratio of the estimated requirod.
capital outlay to actual expenditures, 1961 prices (Table 5), is 100
to 50 for the State highway systems, There is a wide variation among
the individual States, The lowest was 28 per cent of the remnrtd
with a substantial increase assured, and the highest 108 per cent
(with & drop to B3 per cent in prospect), It should be accented ﬂms*:“*:
the comparison mede for 1952, there would be & material diffqrengy m,
reporte for the individual States, but the ‘avei‘&ge ratio of estimt
required capital inveetment to actual outlay would probably z&é,‘b be
materially changed o
The best apnroximations we have indicate an annual actma.l rates
outlay for the Federal-aid eyatems currently at less than 60 per cent cﬁ'-
the rem:«.ired. o=
Vearly all the State-by-State estimates of required capitalwtlw
have accepted a 1l5-year period of sustained effort to secnre az; wi qua '

higlway net, including city arterials, They have genare.ny axcl
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provision for essential terminal facilities, If the actual rate of cutlay
Mtes 50 per cent of the estimated required rate, then the pcrwi .
is not 15 years but 30 yeare for our higlways to approach adequacy, m
incongruity of attempting to foresee our higlway needs for a third af .
century into the future must be apparent to everyome, |
A Bellable Oulde for the Future.

We must recognize the all %00 apparent fact, we are face to face wif

a whole serles of highly intricate, highly dynamic problems - nome are Mtim
Involved are the use of the higlweys by destructive loads; need of f&maina

far in excess of current income; falr distribution of costs among useie md o

among units of government; necessary annual rates for capital mprwmntw

the application of proven technical knowlsdge to design and constructions
revieion of our inadequate legal structure, the need for a multiple Wiew
of economic data including the service life of roads and the reel costs of

transport related to the sizes and weights of vehicles used, 7
The determination of the uttermost potentials of maintenance deserves

high priority for we are now and will be dependent for a long time upon the

efficiency of the maintenance operations to keep the highway plant as a whdle

in service,

If there has been the error of concept that a 'needs study' might 51" ”
valid for a period of some years, that error is now completely liméatod. o
The dynamic quality of the year-by-year planning and expenditure progrem ‘
which can only be gulded properly by the bdasic factual and economic data is . "
now fully recognized, A logical pattern is evolving in California which haa
the validity that only experience can give. The experience 'therg confirns
the repidly changing qualities of the problem, In bare cutline, the State
Legislature in 1947 established & Study Committee composed of ite own members =

to gurvey the highway vroblem on a State-wide basis, The Committee called 011

the Automotive Safety Foundation to provide a technical staff, Im close '
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collaboration with the State Highway Department and some twmw},pﬁmmﬂ
nel from the Bureau of Public Roads, a comprehensive report was dwelm :
which provided a sound foundation for the recommendations of tmﬁommitﬁea
to the Legislature, and for the highly important subsequent action of tba
Legislature, The Highway Department, the counties and the cities were
given a new highway improvement charter - and authority for coordina‘bgd ‘
action,

The demands for highway service increased rapidly, other conditions
such as prices changed, so the State this year called back the Antomotive".
Safety Foundation to study the increase in needs, but limited to0 the Staﬁ;«er
highway system, The report now completed discloses that in the short '
intervening period the estimated needs have resched new and unexpected ,
dimensions,

A new study is now urged, with epecial reference to the cities and
urban areas, A logical fourth study is the secondary or farm-to-market
road requirements, After these, there is the continuing need to review
annually the whole inventory as the only reliable guide for progfam
Planning,. 7
There is no new or unproven method involved, The idea has been.
urged since 1934 when the first outline of the highway 1nvent0ry was ':cirm
lated by Public Roads for the planning surveys, The President and the
Secretary of this Association sent urgent recommendations to all the Stai;es
in Angust, 1951, to undertake an inventory of road needs, The Executive C¢
mittee and the Association itself have approved the ldea, Tﬁe States ha.ve‘
responded with data that have been used by the Association in suppord of
Federal—aid higlway legislation before the Congress, but the studies have

not been uniform or contimious and tims do not carry the weight ‘ofy

conviction they should,
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The characteristics of the studies that should become standard pra.ctide“ '

are these!

4 uniform procedure to assemble and keep current the data that expe'ritmca
dictates, and this association agrees, should be included;

4n annual "higlway engineering needs" study with ancillary economioc d._a.t:a.{ f
4n adequate "planning survey® unit in the State highlway devartment |
administrative organization, The operations are so important that

it should be rated as coordinate with the design, comstruction and
maintenance functions of the department, For the larger metropolitan
areas a continuing survey group with a representative from the higlway
staff of each unit of government is necessary.

There should be maintained in each State s unit to produce an annual
report on highway needs, The Automotive Safety Foundation, whose staff has
been responsible for many of the best State reports, should continue thig :
activity and alse be requested to help develop a standard manual on pro=
cedure and content of the "needs studies and reports", The Foundation can
render most important services in a consulting capacity on request of eny
State, The reporis which have been prepared in collaboration with a nnniber
of States, have piloneered the development of an essential administrative
tool which now should be accepted and used continuously,

The planning surveys, with all the units of the highway organization
necessarily participating in the final report, become atomatically a.‘ co~
ordinating force,

There are many new, or at least greatly changed condlitions fer
evaluation by the surveys. For example, the interests of the Federal
Government are of much larger scale because of the expanding significance
of roads to serve the national defense, the grewth of interstate commerce
and increased use for carrying the meils,

Continuous factual studies of highwey needs are essential to provige

the information for all types of financing for both roads and bridges,

In this connection it is germane that cne-half cur total traffle is within
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urban limits which produces our most acute traffic congestions, :

There is the need also in cooperation with the Directors otﬂivu
Defense to select a State-wide network of emergensy routes for mobile m
and evacuations The results of the highway planning surveys eondmioﬁ Wer

a period of years and the knowledge and experience of the staffs of the Stat

highway departments in all matters pertaining to the highway ayatems, and
particularly the studies which they made of defense requirements for operw

ations during World War II, will prove invaluable to the Civil Defense offi~ g

clals responsidle for the selection of & network of emergency routes for e
mobile support and evacuation and aiding in the development of a plan for
regulating and controlling traffic on the emergency network during ;pariodﬂ
of disaster, - | .

The use of continuing surveys and analysis as a basis for &otermimtion

of snnusl programs and financisl policies, is relied upon heavily by all ~

successful corporations, An announcement of an expansion in plant al\iﬁﬁ -
reflects competent market analysis and other research by expert or@nisaﬁ.oﬁ
This approach can be modified and used by each State highway departmont L
through a competent planning survey diviaions | S

The highway departments are being forced into tra.naportation aouﬂ.»— :
ties far beyond the traditional functions of road building and mintmana'%
There is no way to avoid these new responsibilities and yet retain tha i
authority and prestige which the highway depertments have acquired 'hy .
meritorious performance. | e

The many uncertainties and the many attempts to exploit our high- o
ways and highway traffic can be withetood by the power that lies in an 1n~
formed public opinion, The highway officiale, - local, state’and fed.era}.,w
must supply the information in full measure through the contimvas,‘z;}g' vy

vhich alone can provide a sound guide for the future.



Teble le--Increase in highwey lozd due to number, type, and use of vehicles

fyvaracs

Celendar yesar 19£1..19%0 1930 1940 1950 1952
le Number of vehicles - millions -
Passenger cers 17.206  23.0%5 27166 h0.230 L3.80L
Busses 018 Neli <101 224 45
Trucks 2596 3.675 Leb86 B0, TeY
Totel vehicles 19.920 26,750 32,53 Lg.1€2 52,263
2+ Passenger car eguivalents - millions of passenger cars
Passenger cers 17.306 23.035 2766 50,33, 134894
Busses (Faotor of 3 to 1) 0.054 123 «303% H72 281,07
Trucks (Feoctor of 3 to 1) 7.788 11.025 1L.658 25,812 *
Total equivalent pessenger
sars 25.18  3L.183 2027  66.818 72,301
3, Average travel per year -~ mils
Pessenger cars - - 9,079 9,01 G,280
Bussees - - 18,562 20,910 £0.820
Trucks ) - - 10,62l 10.636 1T
kvertge miles per year 6,581 7,713 9,3L6 9,375 9.398
Le Equivalent 1321-.1930
vehicles (Including correc-
tion for miles traveled) 25,148 o062 95.119 103.2L6

60.%88




Tahle 2,--Factors related to increase in treffic volumes

1 o . Average 030 I
Calendar year 19211530 1930 1950 1950 1652
4. Total vehicle miles-million 131,091 206,320  302,1h3  Ls8,h22  52l,769
Be Gasoline for hizghwey use- ' :
millions of gallons 9,375 1h,75h 22,000 35,653 Lo,500
C. Passenger car mileage when .
scrapped-~thousands of miles 2C 40 82 115 120

D. Top speed of stock cars-miles per hour

High priced cars 63 73 1 91 91
Fedium priced cars 55 70 87 87 87
Low priced cars L7 62 81 81 81

b ]

. Rcad speed on main rural highways-miles per hour
lverage ) 26 35 7 7 50
90 percentilel/ Lo 7 56 58 62

1/ The speed that is not exceeded by 90 percert of drivers.



Table 3.-~-Effect of number, type, and use of vehicles on roadway width and alinement

- Average
Cal:ndar year 1921-1930 1930 15k0 1950 1952
5. Necesgiry lane width - feet (for numbers and speed combined)
For passenger cars 9 10 11 11 11
For trucks and cars . S 11 12 12 12
6. Safe horizontal curvature (for 90-percentile speeds)
Degrees T 5 3+ 3+ 3-
Radii-feet , 819 1,146 1,910~ 1,910- 1,910+
7. Sight distance requirements (for 90-percentile speed - AASHO)
For stopping - feet 275 325 450 Ls0 500
For passing - feet 1,100 1,450 2,200 2,200 2,500
8. Percentage of highway on which critical sight distance for passing is required
A. Critical sight distence-feet 750 1,100 1,500 1,500 1,500
B. Percentage of 2-lane highway on which sight distance must be as great
ag the critical sight distance 1f average 1921-1930 peak hour was:
a., 200 vehicles (one or two places per mile) 50% 80%
b. k40O vehicles . (one or two places 25% 100% L lanes Ik lanes
per mile) required
e. 800 vehicles 60% 4 lanes - 4 lenes 4 lanes 6 lanes
required required
Volumes used fors ‘ | | . :
8o | 200 32k 480 756 820
b. k. - koo 648 960 1,522 1,60
920

e .. B0 1,206 1, 3,024 3,280




Table 44—Estimated requirements of l5-year program
(12 years for Maryland and Hichigan) and
current program of State highway systems

Anmusl total for capital
outlay, maintenance, and
administration

Year of Required (1951 sctual 01’
State —study ~price level) Agtual, 1951  reguired
($1,000,000) ($1,000,000) e

California 1952 26942 15747 59

Colorado 1949 36,0 2649 75 _;ﬁ°¢f‘i
Illinois 1947 199,0 6649 3  " f7
Zanses 1948 60,6 30,7 Ca
Maine 1948 165 1145 20 e
Maryland 1952 5741 5948 105 3/ r S
Michigan 1947 11349 5645 50.
8, DMississippi 1949 2347 21.8 92
9. Nebrasks 1948 30,0 2245 75
10, New Hampshire 1948 8s5 7ol 85
North Dakota 1952 2149 1345 62
Ohio 1950 17343 9540 55
Oregon 1548 5147 32.1 621
‘Washington 1948 5642 39.1 70
1,117.8 &z 00 5

Result of bond issue financing. DBorrowed funds will soon be exhansted
and rate will drop to 53 per cent,
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Table 5,-~Estimated requirements of 15-year program
(12 years for Maryland and Michiganl and
current program for capital outlay on State

highway systcms

14
ct
o
(2
[

|

California
Colorado
Illinols
Kansas
Maine
Marylend

Michigan

Mississippl

Nebraska

New Hampshire

North Dakota

Ohio
Oregon

Washington

Regult of bond issue financinge

Year of

study

1952
1949
1947
1948
1948
1952
1947
1949
1948
1948
1952
1950
1948
1048

Anmiel capital outlay

Perce

Requireda (1951

mnziesuisxsll,_,”w*és&usla_Liil

($1,000,000) ($1,000,000)
219,0 12247

3043 21.8

1664 4648
48,7 1849
11,7 549
Lol 5143
9846 36.6
16,8 1646
23.3 14l
4.8 346
16.2 967
135.4 She8
39.9 19.0
903.6 L49,1

and rate will drop to 53 per cents

Borrowed funds will soon be exhauvsted

actual of

- 48

56
72
23  1& 
39 |
o
1oa.l¥’rf ¢
37

99

60

75

o

By




Table 6.--Estimated requirements and current p:mgmm for
maintenance and admmistration of State highvay
systeus : =

Annual maintenanday
Year of Wequired (1051

State study rice level Actua.l 1951
1,000,000 0

California 1952 35.0 70

Colorado 1949 5.7 5.1 R 90'
Illinois 1947 32.6 20.1 - 62
Kansas 1948 11.9 11.8 99
Maine 1948 4.8 5.6 o ll?
Maryland 1952 9:7 8.5 ffag i
Michigen 1947 15.3 19.9 | 130‘} e
Mississippi 1049 6.9 5.2 15
Nebraska 1048 6.7 8.4 125
New Hampshire 1048 3.7 3.6 9T
North Dakota 1952 5.7 3.8 6T
Ohio 1950 37.9 ho.2 : 106
Oregon 1048 11.8 3.1 | 3.3.1 e
Washington 1048 11.1 1.8 }2_6_ .
2150 192.1 0

_];/ Includes administration.



