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Road bulilding is a means to an end. It is net in itseld
an end. Pre ond ig the facilitaticn af a steadily mounting volume
of highway tremsporiaticn. It should cecasion no surprise %o find,
as we do, tket highway travel, measured in vehicis-miles, las
increased since the early thirties almest exactly in the ratis of
tre increase in value of our gross natisnal product - the reasure
of g1l the gceds and services ws producs. Trangooriation, being
the assential bridge betwsen productiern and constmotien, it would
bte rather remarkable were ithers not this subsiantislly pﬁrallel
charge, both of inerease and dsereace, betweer the volume of highway
transcortation in its maturity and she value of gocds prd services
produced. That highway Sravel persiste in adversiiy the experience
of the depressicn tangnt ws. That it can be curted by arbiirary
resiriction {with what certain =conowmic loss we do zod raow) the
wartime rationing of gascline and wehicle supply has shown, Zut the
speedy return of the travel measure to perallelism with the measure
of producticn, following ifhe remeval of wartime restrictions, is ons
2f the most convincing demonsirstions poqc¢o¢e of the essentialliy
of highway transvortation as ar =2lsment of the national =sconomy.

Highways are the servants of this essential hijhway transpor-
tation, and the Fumber One highway provler remains Soday as it has
alwvays been, how %o find the means f achieving and malnteining in
the highways of the country a condition of rezssnable adeguacy o
the service of their eontimiously inereasing traffic.

Tre history »f the mosor wvehicle is a record of increases -
increase in the pamber of vehicles, increase in thelr smeed of
travel, incrsase in thelr mavimur sizes and weights, and increase
in per velicle travel.

Trailing Zighways

Highway improvement, since tne decade of the twenties at
least, has consianily trailed these inereases of vehlcles, wvehicle
weage, and vehicle derarnd. The fact of this tralling is not, =s
implied on ocezsion, the rasult o ¢ *nrlnee¢1ﬂb aord sight.  Road
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" builders have not ignored the prebability of traffic growth; ncr
nave they been mors p:one than otner prophets tc urnder-estimate

the phenomenal rate of thal growth., Highway research has found

in dve course approvriste solubions for most of the physical problems
of road building, and in recent years hes made remarkable advance in
the discovery of principles of traffic flow, knowledze of which
pernits the desizn of highways adequate irn thelr capaclty for th

safe and convenient discharge of any veluma of traffic flow, as well
as in their strergth and stability for the suppert of traffic welght,
Unto the needs of the %time, the technical arsenal of hirhway
engineers has always been gufficient for the creation of better reads
than were tuilt. '

If our recads and streets of today are inadecuate to today's
trangportaticn needs, and of that th T s not the shadow of & doubb,
the cause in no great part is o be trazced to »ast shorteomings of
road builders, but rather in largs par to the shortage of financial
mezng for the bullding of better highwaye ten, twenty and thirty
years past. In the earlier parts of  these pasi periods, the pre-
dominant read Tuilding task was the extbns on of surfacing to cover a
large milsage of roads never before surfreed. The slogan, and the
simple objective was - "eet the traffic cut of the mud." HMotor
vehlcles were relatively few; trucks were comparatively small and
lighty traffic veolumes were everywhere relatively slender; and the
speed of travel was low. Most cliy streets were already paved and
city traffic congestion and parking problems did not exist. Usage

¢f the locel rural roads was measured in magnitudes of a few vehicles
dailiy.

+

Problems Simple ir the 1920's

By common consent, the first necessity was the improvement
of the primary intercity rcads. This we did, and we made gzood
progress at it. Road user tazxes on vekicleg and fuel, levied at
low rates, but increasing in yisld with the vehicle regietrsiicn,
and largzely devoted fo the gingle fask, proved sufficient by the
end of the twentles to complete an initial grading and surfacing
of nearly 21l the primary rursl highways in nearly all of the States.
That first building produced no wide reoads. Twe-lane surfaces, and
narrow cneg gensrally, provided ample capacity for the greatest
traffic yet developed. Grades and alinement went up and down and
arcund. The low travel speed and fraffic volumes recquired no other.
Surfzces and foundations sbrocns encuzh o support axle loads of
15,000 pounds were the maximum ruqxlreﬂe % on the rozds of heaviest
usage. The largest trucks imnosed no greater loads. FEven had it
baen possible to foresse the later need for wider, siraighter and



stronger roads of lighter gradients, the greater immediate need was
to stretch the still limited revemie dollars as far as possible in
crder to get some kind of reasonably satisfactory surfacing as
quickly as possible ovor the vhole of a ninimum primary systenm.

fozd ouilding wae a joy in these days of the twentiez. There
was 2 sense of high accompiishment as the muddy mans narrowed, and
motorists in ever more reliable "touring cars® could each year
stretch their tours until at last {amazisz wonder!) even the adventure
of a transcontinental trip had lost its terrcrs.

The Serpents Appear

It was then 1530 and almost immediately ir the road builders!
paradise several serpents appeared to raise thelr ugly heads. Traffic
was 8%ill increasing. In cities the traffic lights turned red to
halt a previously uninhibvited prozress. TPeople were driving faster.
The sharper curves of the ploneer alinemsnts were becoming dangerocus.
The higher speed,  the denser traffic, the wider and more mumerous
trucks demended wider lamnes. OCn a few rural highways, two lanes
were proving insufficient 4o acceoemucdate the volums of iraffiec, and
the provision of three and even four was contemplated. Tot yet was
the weight of $rucks a serious prodblem. Zut the pioneer surfaces,
many of them of the less durable créer. were wearing out and crying
for reiief by stouter vpavements.

Agriculture was mechanizing. On many a rsad “ranching off
rom the improved primery highways, farmers! cars and trucks were
uilding up a traffic as great as a decade befors the maln rozds
carried. The farm-to-market road hegan to clalim a ghare of the road-
user tax dollar,- Unfortunately, as that share increased, an over—
eager reducticn of rond tax levies, hitherto the principsl supwn
local roads, tended to offset the gain and deprive the farmers! roads
of nuch of thelr needed increase of inprovement revenue,

o' -h

Came the Depresasion

A depressicn was setiing in. Say this for the depression.
It brought the WPA initc being; and the WPA, however indefensible

> ¥
were 1is make-work philosophy and inefficient i1ts ¢uesrations,
nevertheless built Thousands upon thouszzds of miles of farm-to-

market roads. It rebuilt a good many pavements in cities too -
pavements that had once seemed so completely adequate, tut waich
had at last succumbed to the wear and the weight of & now formidable
traffic. 4nd, verforaning thess useful services, the WPA made 1%



possible a while longer %o retain for the then urgently needed
rebuildirng, strengthening and widening of the pioneer surfaces of
the primary roads substantial revenues, of which they would have
been earlier deprived by pressure of the cther emerging needs.

But, while the depression was yet upon us, read bullders
acqguired a new worry. The weight of trucks began to increase
significartly. The supporting strength reguired in rozd surfaces and
their foundations is determined by the maximum weight to be applied
to them with considerable frequency. The load capaeciiy of obridges is
measured in terms of the gross weizht of wvehicles in relation to

neir length. A bridge designed to support short vehicles of 30,000
gross weight will carry with egual safety longer vehicles of greater
weight.

Truck Weights Increase

The rcads and bridges built on the primary highways during
the twenties weors designed upen the assumpticn that the weight of
vehicles weuld be held within the 1limits prescribed vy State laws,
Generally, these limits were set at 18,000 pouands cr less for the
welght on a single axle and about 30,000 pounds for a short truck.
Prior te 1930 the limits were rarely exceeded and the roads and
hridges were little affected by traffic lozds. In 1930 it is estimated
that less than eight axles in every thouszand weighed more than 18,000
pounds. The weight of trucks, short or long, hardly ever exceeded
30,000 pounds. By 1936 the number of axles carrying more than 18,000
pounds had increased to 13 per thousand 28 a country-wide average and
in a few States the frecuency had mounted well above that rate.
Trucks exceeding 30,000 pounds gross weight had increased to %0 per
thousand the country over and to substantially greatsr frequencies
in a few eastern States. This was a disturbing, tut not yet an
alarming trend. Road and bridge damage attributable to excessive
vehicular welght was rarely obsarved.

By 1936, however, it was apparent that the rule of first
things firgt which had governed the nation's earlier attack upon
its road problem, was due for & change. The initial surfacing of
the primary rural highways had been practically completed. A good
nany of the original surfaces had worzn oui and had been replaced
with stronger and wider surfaces. It was realized that we were
facing 2 second round of primary rozd improvement, the standards
of which, in view of the attained volumes and weights of traffie,
would kave to be set substantially above those of the earlier period.



Put it was recognized that the necessities of further improve-
ment of the primary highways of the rural areas could no longer have
the singleness of attentien which had sccomplished their initial
improvement. In the country the needs of =secondary farm-to-market
roads wére recelving recogniticn; and in the cities an increzsing
traffic congestion and parking difficulty were causing concern.

Highway Planring Surveys Degun

It was with the purpose of determining as precisely as
possible what the varlous needs were and where they existed, what
changes of policy would be required %o meebd them, what cost would
he entailed and what means would be required to meet the cost, that
highway planning surveys were undertaken by 21l State highway
departments in cooperation with the Bureau of Public Roads in ths
years from 1936 to 1838. These surveys, for the firsi time in our
history, mapped and catalogued the condition and debtermined the
traffic usaze of all of our rural reads. They laid the dasis of
what was intended to be, and wiih some lapse during World War II
has Teen, = continuing inventory of all of the counbry's highway needs.

A% the completion of the basic surveys, by 1940, it was
possible, as never before, to grasp the nation’s highway »reblem in
its entiredy. It is from thelir findings currsntly brought wp to date
that we now are epabled to define with substantial precisicn, the
deficiencies and improvement needs of all ssgmenis of the countryls
nighway and street systems. The surveys are the pregsent scurce of
the factis which permit highway guestions ts be resolved and highway
adninistrative and financial policles to be formulated on an assured
footing of the reality of needs and the commensuraie adeguacy of
MEASNLes and means.

The Job Anead in 1940

By 1940 the surveys had developed & clear picture of the job
ahead, They had shown it to be a Job of formidable proporticns and
complexity. Much of the primary rural system was shown tc be already
overtaxed 1n its velume capaciiy and load-supnoriing ability by the
developed traffic, The clear trend of traffic growth fereshadowed a
continued cbsolescence that wowld eventually extend to practically
the entire system, and would call for large reconstructive and
modernizing expenditure in the years ahead., But the surveys also
showed that it would not be feasible o give to this needed modern-
ization of the primary rural highways anything 1like the priority of
¢laim upon road-user revenues that had been accorded thelr pionser



improvement. They revealed a condition of corgestion of the arteries
of cities that would call for heroic measurss before 1t was cured,
And they drouzht into clear focus deficiencles of the secondary
farm-to-market rcads that wonld not much longer abide the postpone-
ment of thelr corrscticn, They showed that at the expected rate of
revenue accrual, there would not be money encugh to accomplish 21l
the lmprovements reeded in a reagcnable period, and that the opposing
pressures of those with particular interests in farm-to-market roads
and city streets were tending orly to rob the primary road Peter to
pay one or the other Paul. The more reascnable course, it ampeared,
would be, on the basis cf the factusl informstion then avallable., fo
avbempt to provide sufficiently for all needs ir appropriate balance.

Warts Interlude.

The time was ripe for planning of this more reasonable scri,
tut as it turned out the hour was late. The rnation was already

being presarsd for a war which in another year was upcn us. All
peacetime plans for the further develspment of the highways wend

into abeyance. ZXHoad construcition, execenting only the minimum essen~
izl to give ilmmediate access to war plants and new military sstab-
lishments, was brought to an abrupt halt. Bven the materials and
mangowey needed for road maintensice were severely curtailed. Motor
vehicle usage was sharoly restricted in 21l ways but one, Over the
protests of highway officials, %o szact 2 maximum of sssential freight
havlage from a minimm supply of trucks, the States were asked to se
aside their legal limitations vwoon the weizht of vehicles, and did so.
The heavier leoadings wresked severe damage upon surrfaces designed for
the previcusly normal lighter weights; and with normal reconstruction
in suspense, the condition of the roads grew worse with each year of
the War's continvence. ZToads were officially held 2 be expendable,
and they were expended.

We emerged from the war with & highway system in bad repair,
with road bullding forces depleted and equipment plants dissipated,
with a four-year backlcg of overdur reconstruction to overcome hefore
we coUld restoere even the prewar sitate of the highwayse, and with a
precicus five yezrs lost to the program of improvement extension an
modernization envisaged as necessary in 1940,

Post-war in Prospect and Retrospact
Hotor vehicle registration had declined during the war and

traffic had drowped well below the level of 18364 volumes. The average
age of vehicles In use was at a record high., It was expected that the



time regquired for replacement of wornout venicles and the return of
traffic to its prewar pesk would permit the regain of roadbullding
progress lost, and that the wartime license of truck overloading
would again be brought within legal limitations.

Readbuilding plans had been stockpiled for post-war execution.
State and local highway revsnues acerulng during the war period had
teen gaved for post-war expenditure., Congress, advised by the
economists to expect a slump during a periocd of conversiocn from war
to peacetime production, had authorized Federal-ald highway appro-
priatiohs cof record amount to be available immediaiely upon the
cessation of hostilities. Guided by the evidence of the planning
surveys, the Federal legislation provided for substantial assistance
tc gecondary road improvemsnt and urban arterial consiruction bvesides
the contimuance of primary highway lmmrovement.

The actuslities of the posi-war veriocd wers unfortunately o
prove very different from these anticipations. Motor vehicle regis—
tration and traffic regained thelr prewar heights in a year from the
war's end and have continued %o rise fantastically, each year to a
new record, culminating in 1951's expsctabion of more than 52 million
vehicles (150 percent of the 1941 prewar peak) and upwards of half a
trillion wvehicle-miles of travel.

The numbers and travel of trucks have increased at rates
exceeding the passenger car increases, reaching this year, with an
expected registration of more than 9,000,000, a level close to 100
percent above the 1941 prewar peaks. Dashing the hops of a post-war
return to prewar loading practice (essential for the assurance of a
‘reascnable life expectancy of rmueh of the existing surface mileage)
truckers have insisted upon the economic necessity of heavier loading.
Despite invigorated enforcement of law, the freguency of axle load
applications above 13,000 pounds is today ab least 15 times greaber
than in 1936,

The expected post-war slump failed to materialize, and
highway officials, ready with plans and funds $c go tc work promsviy,
found few bidders for their offered work and prices far above the
expectation. Many of the prewar contractors failed to return for
post-war work =nd those who did encountered initial difficulties in
reestablishing thelr eguipment plants, ia obiaining skilled labor,
and in guarding thelr bids ageinst the harards of an uncertain price
trend. :

The hoped-for prompt beginning of Federal-aid work on the
secondary roads was delayed by the rsluctance of local officials
~and the legal inabillty of State highway departments to provids



matching funds, and %y other causes. Similar delays irn utilization
of the aid extended to cities resulied frem varicus causes, among
them the difficulty of obtaining rights of way for the long desired
arterial improvements, difficulties accentuated by the necessity of
razing homes in a time of widespread city housing shortage.

Beth uwrban and secondary road projects were delayed in under-
faking by the mutual misunderstandings and hesitancies to be expecied
when governmental bodies, previouvsly acting independently, are
suddenly called unon to cooperate.

Secondary Road Preogress = 3Srignt SPot

With regard to the farm-to-market road program, I am happy to
repord that most of thege difficulties have heen overcome; 1n o
small part as the result of the excellent services of & board of
outstanding county engineers appointed by Commissioner MacDonald as
corsultants to the Bureau of Public Roads, and interpreters of the
aims and procedures c¢f the new program to the local officials of the
several areas they respectively represent. OFf the upwards of
400,000 miles jolntly designated bty State and local officials as a
gvebem of primeinal seccndary roads, lamprovement of 553,000 nmiles has
been completed and projects approved and under congbtruction will soon
add another 25,000 miles to the record of accomplishment. And, most
heartening as a harbinger of future good, iz the report by our
interpreter consultanis that the greater benefits of the progran are
to be feund in the demonstration it is giving to county aand other
iccal officials of the benefits that would derive from the further
spwread of cempetent engineering direction ¢f local rozd work. In the
State highway devartments, as in the Bureau, there 1ls increasing
accent upon the necessity of speclal divisions to dezl with the
particular problems of secondary rozd improvement. Trom ocur vantage
print in the Buresw of Fublic Heads, the accompliishmente of the
Federal-aid secondary rcad program appear as one of the sunnier
spcts In a zenerally frowning orospect,

To return to znother of the derker sides cof the picture, the
expected rapid progress in overcoming the war's backlog of undone
rehabilitation and medernization of the highway systems, has been
in part denied by infletiocnary forces which have robthed the dollar
of nalf of its prewar purchasing power. So that, despite scme
incresse in gasoline and other road-~user taxz rates, and noiwiith~
standing the nearly doubled yield of these taxes resulting from the
great increase in motor vehicle usaze, the revemues available tc high-
way administrators in 1950 could engender actually less road building
effort than was purchased with revenues half as large in the perilods
1929 %o 1931 and 193¢ to 1940,



MILLIONS OF DOLLARS

EXPENDITURES BY ALL UNITS UTY GOVERNMENT FOR HIGHWAY
CONSTRUCTION, MAINTENANCE, AND ADMINISTRATION, 1925~1950
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- ¥ith demand for highway service greatly incrszased 1n con-
sequence ¢f the meltiplicaticn of vehicles and their usaze; with
neavier and faster movement reguiring omuch gzreater capacity and
girzngth in the roads tuilt, the 195C highway expendifure converted
%o 1340 purchasing power and expresssd in terms ¢f cents per vehicle-
mile o¢f traffie was no more than half the exvenditure cf the later
twenties and eeriy thirties reduced to the same basis. Viewed in
this lizht, the cause of the happy results cf early eifcrt znd the
frustrations ard tnsatisfactory proegress of the present program may
be wetter appreciated.

Another War

We come now to another perind »f war, or half war znd prepa-
raticn for possivles all-out hestilifies. Thae highways mast carry a
greater part oi ftae intensified transpertation required than ever
before in our histrry. Highweys not yel reccvered from the beating
tiey toek in tke last war, and providing, in couseguence of ths
varizus circumstances described, each year a capacity less arnd less
afegquate for the mounting total of movement over them, are called
upon for still greater ssrvice.

More and more, in recent years, the aighways have become
actual parts of the assendly linss of warxfacturing industry, as
parts of machines asde in many, and often widely sevarated, plants
are moved by truck to other plants for zssembly intc finished
produets.  More and nore the workers at all ihese plants come to
depend upon autonobiles and aighways Jor their daily cominge and
goings between their homes and pleces of emplovment, and year by
year the length as well as the rumber of thesze home-to-weTX Trips
lncraases,

For she very feeding uf the mation -~ to menticn 2 matier
rearsr perhavns to your own goncern. - the truck and the highway have
ccmz to rlay zn indispensable and a wital role. Beventy percent of
tne livestaock received in 1950 at 66 public stockyards, wers
delivered by trucks. The nearby city of Fhiladelphia in 1950
received by truck 95 percent of 1ts milk, 99 percent of its live
vouLtry supply, and 98 percent of its supnly of eggs. In twe days
trucks haul Lettuces, celsry, rnubard, asparagus and cranges Irom
Tos &ngeles to Iowa and reture with eges. In 1940 the truck urlcads
of Florids oranges in Chicags were almsst twice the number of rail
unicads; irn 1951 rail unlcads were ten times the number of truck
unisads., I ecite these few of many similar statistices 3o illustrate
the truckward flow of large parts of the total movement cf agri-
cultural produce.



Rationing Again

But, with these sorts of indlispensable services to facilitate,
what are we told when in the currest situvabtior we apply for steel
wherewith tc meet the construction needs of a highway program slready
held to & starvaticn minimum dy the various impediments referrsd to?
What are we told? Well, not as in the last war, that hizhways are
expendable, but only that highway needs are "deferable®, a word so
new that you may look in vain for it in the dictionary.

In the excesdingly delicate task of distinguishing between
degrees of essenitiality of various uses of scarce materials, there
is danger thst award may be made to some functions which cannot be
fully effective in the absence of assocliated functiocns to which
material is denied. There is especially a common failure %o recognize
the essentiality of the role of trangportation as a girze gqua non of
production. It was perhaps tc this strange oversight that the
Governor of Pennsylvania, a great steel producing State, referved,
wnen he wrote in a recent letter -

"Unless a better understanding is reached and
the highway industry, especially in
Penneylvania, is provided with the proper
allccations of steel and at ths proper time,
the highway programs in the nation and in
Pennsylvania, which are so vital fc the exist-
ing wartime economy, will result in 1ittle
more than z wish,V

It may be that the single underiying cause of all the various
impediments that for more than a decade have held the highways cf
our country in a chronic sitate of inadeguacy lies in a tendeuncy to
teke the centinued existence of roads for granted, in an erroneocus
popalar belief that roads are eternal, Hothing could te farther
from the truth, ZRozds have a very finite 1ife, and in thelr surfaces
gspecially, a not very long life. Maintenance, sven the mogi careful,
cannot indefinitely prolong the 1life of a road surface.

Hearly all of today's construction on the primary highway
system is recomstruction, the reconstruction of surfaces con-
structed scme years azo. As surely as we consiruct a pavement
this year, Jjuet as surely will it become necassary to reconsiruct
that pavement some years hence, Roads, and especially road
surfaces, are constantly coming to the ends of their econcmic lives,
and must as constantly be reconsiructed.
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The thousands upon thousands of surface constructions thatb
created the existing surfaces of the entire highway system were
carried out in a past successlon of years; in a future successicn
of vears these past construchions will come %o the necessity of
reconstruction in a roughly similar order. Within an aggrezation
of individual surface sections as large ag we have in any of our
highway systems, it is possible teo egtimate the average life span
of the sections as closely as Four lnsurance company estimates the
“average 1life of its policy holders, and by the same actuarial metheds.

Applying these methods Yo data represeniative of the mileagze
of surfaces of gziven type construcied in each of a series of past
years, it 1is pcesible to nredict with considerable precision what
mileage of surfaces now existing will wear oubt and require replace-
ment in a futurs yesr, or what part of the presently sxisting
surfaced mileage will require resurfacing in a future pericd. It
is possible, for sxample, to say, with consideraldle assurance, that
if this year the normal process of reconsiructicn were suspended and
held in suspense for a period of 10 yesars, absut U4 percent of the
exigting high-type surfacss on the Federal-zid primary system would
by the end of that period be worn out and sconcmically umasatle.
Wnich means, of course, that in the next ten years we must recon-
struct 44 percent of these existing surfaces if the improvement of
our highway system 1s %tec De kept at its present level.

-

The Tarm of Excessive Axle Loads

Whatever interferes with, or retards the normal process of
recongiructicn, whether it be an arbitrary inhibition, such as the
contrels that have heen imposed during cur pericds of war, »r a
deficiency of required revenue or other interference, inevitably
results in a deterioratin of the physical condition of the highway
system. Whatever resulte in the hastening of vhysical detericration
cf the road surfaces, as, for example, the excegsive loading of
vehlcle axles, tends to increase the necessary rabe of revenue
accrual and in the presence of n deficient revenue accrual musi
cause in time a Ilowering of the vhysical state of the highway system.

That axle loads heavier than those which highways are desigmed
torwithstand do actually hmsien the physical deterioration cf highway
surfaces, has recently been demonsirated in a reoad test conducted in
Meryland. The read selected for the test had a reinforced concrete
pavement which was constructed in 1941. In its nine years ci life
the pavement had been subjected to few loads exceeding its strength,
and last year, at the beginning of the test, 1t had scarcely a crack.



44 PERGENT OF HIGH TYPE MILEAGE ON THE FEDERAL
AID SYSTEM WILL WEAR OUT WITHIN THE NEXT 10 YEARS
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On adjacert lanes at one snd of the test seciion, two-axle
Srucks were operated back and forth, night and day, for a mperiod of
six months. The trucks operazbted on one of the lanes carried 18,000
pounds on thelr rear axles; on the ad;accrﬁ lane, similar trucks
carrying 22,400 pounds on their rear axles wére cperated, On an
adjolining section of the read, the twe adjacent lanes were similarly
subjected to the frecuent passage of threg-axle vehicles, which on
one of the lanes carried 32,000 p@unﬁs on thelr rear tandem axles, and
on the other had tandem axle loads of 04,200 wounds. The larnes sub-
jected to two-axle vehicles had & best Z€ngik of 2,000 feeb; thoss
subjected to the three-axle velicles, & Iength of 2,840 feet.

After nearly 240,000 pagsazes of the 15,000-nmound axles on the

first lane, only 196 lineal feet of crachs had developed. After an
- equal number of passages of the 22,400-peund axles on the second lane,
more than six times as much cracking develoged - a total of 1,269 feet.
On the lane subjected to 32,000-pound tandem axles, 164,500 passages
developed 1,050 feet of cracking. On the lane subjected to 4l BO0-
pound tandem axles, cnly 22,000 pagsages developed 3, 704 feet of crack-
Cing. At approximately the same mumber of passages the 32,000-pound
lane had developed omnly 302 feet of cracks - less than one-twelfth of
the footage developed in the more neavily loaded lane.

The results of this test demonstrate very clearly the effects
of excessive axle loading in hastening the deterioration of road
surfaces. The rozd tested is fairly representative of thousands of
miles ef conerete pavement now in existence which were Jesigned for
the support cof axle loads of approximately 18,000 peurnds. It will be
ovserved that under loading of that magnitude, damage cccurred at a
miniman rate. The heavier loadings, excessive for the pavement design
represented, caused detericration at substantially greater Fates.

Tae Maryland test supports the vprepondsrant advice ¢f State
and Federal highway officials that i% is necessary for the proiection
of lezrze mileages of existing pavements and surfaces against undue
wear and tear that the azle loads of vehicles be held within the limits
fixed by present State laws. It supports the advisability of a
vigorous enforcement of the lawe, and the prescriztion of more drastic
penaliies to curdb their all fco freouent viclation.

The tegt does not necessarily indicate that the existing legal
limits of load should be retained indefinitely, or that fubture high-
ways should be designed to support no hesvier loads. If, as truckers
assert, there is economic advantage to be gained by loading that will
result in heavier axle loads, that fact should be proved. The advan-
tage to be sought is the public advantage. If to achieve a prodable
reduction of truck omerating costs, axle loads are increased, there
will be an equally probable increase in the costs of roads to suppord
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the heavier loads. The public which, irn the long run, must pay both
the costs of truck operation and the cost of roads, should De
assured that it will not bte called upon to shoulder an incrsase of
‘road cost greater than the reduction of operating costs.

Whet Are We Bullding Rousds Forld

The guestion involved councerns the overall optimum economy of
highway transpcortation, which invelves a consideraticn of the alge-
braic sum of ‘read and vehicular cperating costs. If that optimum
eondition is to be arrived at by loading to heavier axle weights on
roads built to withstand those weizghts, we should be turilding roads
of that character. It is highly desirable that we decide what we are
building roads for, as the Governcr of Hebraska pointedly remarked
in a2 recent address to the American Association of State Highway
Qfficilals.,

To seek an answer to that guestion is the objective of other
road tests and operating cost siudies now planned. The road tests
will attempt to determine the cost of providing roads which will
support axle loadings both below and well above the present legal
limits. he operating cost studies will seek to establish just what
operating costs are realigable by loading above and below the sxist-
ing limits. The public and public agencies will be well advised to
await the results of these further studies before coming o a decision.

The Sericus Problem.of Highway Obsclescence

In the foregoinz, we nave been considering physical deteriora-—
tion of roads in its bearing uvpon the dimensions of the needed road
program, and the effects of vehicular leoading in hastening or retard-
ing the deterioration. Of squal moment is the large element of high-
way obsolescence. 4s a resulit of unanticlipated incrsases in the
volune of traffic and unrcalized effecis of traffic spsed upon the
design of highways, many of our roads have become functionally
obselescent before they are physically worn cud. The obsolescence
is a cause of traffic congesttn and 1s manifest in excessive delays,
heightensd travel costs, and 2 lamentable toll of injury, deatnh and
aroperty damage on the highways,

The study of traffic behavior has taught us much in recent
yvears that will enable us to minimize the rate of cbsclescence in
highways of future desizn. The makxing of the necessary changes in
the alinement and grades of cur existing highways, the widening of
surfaces, the provisisn of wider rights of way, and, where necessary,
the protecilon of heavy traffic stresms against the hazards and
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frictions of frequent entrance and exit; these and cther desirable
changes are usually referred to a2s highway modernization. It is
most essential that the costs of medernization be counsidered along
with the costs of predictable physical deterioratan in weighing the
various provisions to be made for further highway work.

Highway Needs Studies and Sufficlency Ratings

The highway planning surveys have amassed the data necessary
for sound declsions regarding the scope and dimensions, the policies
and financing of the future road program in all of its parts. Mo
program can be sound that doesg not comprise provisions for primary
and secondary, rural and urban facilities in balanced proporticns.
Highway itransportaticn capnot be bhound by State, county or city lines,
However we may divide by systems the administrative responsibility for
road provision, transportation recognizes only one system, which is
the sum total of all our roads and sireeits. The objective to be sougnt
is the ecreation on 2ll reads arnd streets of a conditicn approgriste to
the efficient service of ithe segment of the fotal transportation each
must somelow serve,

A number of States have provided an exemple $hai should be
erulated by all, in the creation of highway needs study committees,
formed of representatives of the legislature, of highway administra-
tive officials of the State, counties and cities, and of the several
road user groups and others concernsd with the betterment of highway
and highway transportatén conditions, Agreeing vupon the standards %o
be sought in the further improvement of roads and sireebs, a commiitee
of this sort, drawing upen available technical assistance, can compare
the condition facts of the existing highways developed by the planning
surveys with the desired standards. 3By such & compariscn it is
possible to arrive at a so-called Sufficiency Rating of the entire
highway system, section by section, which will take into account the
structural adequacy, the capacity for traffic service, and the rela-
tive safety of each and every section, and indicate the existing needs
in general and in particular. Agreed upon what needs %o be done, the
committee can nonefully agree uoon the desirable means of doing it.

This procedure is working in the States that have tried it. It
is 2 democratic procedure. It is a procedure that seeks to arrive at
important decisions on a vasis of fact and ccmmen sense, that dis-
counts smotional appeal and frustrates political maneuvering.

It affords the nest averue I know to the effective sclution
of highway problems, and the Higaway Problem. I commend it to you
as a plan worthy of enderssment by your national body and support
by your local granges in all States.



