LOOKING TOWARD THE HIGEWAY FUTURE

Paper presented by Thos. H. MacDonald, Chief, U, S&. . =
Bureau of Public Roads, at Twenty-second Annual :

Convention of American Assoclation of State Highway - :
Officials, San Francisco, California, December 7, 1936.

To drive a modern motor car a quarter of a centary, -mes;suréd',_:_’ff
by traffic conditions, into the past, is an illuminating -and *ralua‘ble

experience. In a public enterprise such as ours - the building of a

system of universal highways for a nation - the test of time is all
important. It measures the adequacy of the vision into the future',:i',}.--
and the competency of the means adopted to meet the imaginéd requiié~
ments.

My recent opportunity to study traffic conditions kin ma’nyfofv.ﬂ;'e

countries of the old world clarified many uncertainties, and indicated

the very definite directions that Federal and State highway pollcies
of the future should take. A vivid panorama passed in review, mth
all the variations from the streets of London where motor trafflcxs
congested to the point of near stoppage, to the roads of J;ﬁgosia*frié
where the motor vehicle is yet so novel that the horses in cozmnon use
are frightened ang frequently behave badly, as was true in" thisg '

country more than a quarter of a century since.




Doubtless selected examples rather than generalitiasifrdﬁx,?

these other countries present the best means of conveying the  ffv 

valuable information that we may gain. Tsnecially is this tras

because of the long~-time aspects which alone determine the inh&reﬁ£¢j

.

Some eight years ago I inspected the newly completed Great

soundness of the policies which give form to the und&rtakingé.

West Road leading out of London. The construction had been ﬂnder“ fv‘7ff:

taken for the purpose of providing erployment, but its conception

was to provide a wide thoroughfare of large traffic capacity to'
permit uninterrupted flow between the heart of London and the

sabrurban and rural distriects to the west. The roadway was paved a£  ’ 
least 50 feet wide, nnd designed to carry heavy unlitas. At that time

# considerable part of its length was bordered by open fields. Tdday"
it is lined by continuous Iarge industrial enterprises of many kinds.
Traffic conditions are as congested as on the roads previously exist-
ing which this new highway was cxpected t0 reliewe., It has lost lte.
vigsloned function to move traffic expeditiously over a conaidergbie
distance, and has become a crowded, local service road. If this
actuality is projected sgainst the by-pass designs which are in

common use here, there 1s no essentlal difference in either the

conception of their purpose or thelr design. The experience in this

ase lends directly to the conclusion that where the population is

0

f

sufficient Yo make desirable by-nass or radial distance routes,

population and industries will gravitate rupidly and certainly to



the new highways. Because of the better traffic facilitieé éfi
new enterprises will come into exiastence, and within a suxpriﬁi’
short time we have only ancther city street with congested t#ﬁf?
It soon loses its ability to serve the original purpose. g
Ather examples might be glven, but the trend everywkgré;i#§,;,;
so clearly defined, the conclusion is inescapable that to uérvéféé‘:
by-pass or through distance routes, the design must carry on : !
geparate roadways the through and the local traffic, and %ha 10&& 
traffic mast be so adequately served that 1t will only be nacesaamy fi7?
to give access to the through highways at infrequent intervals. |
France presents the opportunity to observe major prﬁjecté'w"
undertaken for the reliof of street and highway congestion in t§é~"fﬁft
metropolitan area of Paris, Here we get the conceptlon of the
dynamic instability of the great population centers when new
transportation facilities become avallable. DPerhaps we have |
accepted the changing aspects of our own cities with the thﬁughtr”:n‘w
that these are characteristic of all youthful growth, but Fafig*i#;
an old world eity, itself anclent in comparison to any of éut‘dwbér
For is it a city that grew without direction. No single pl#n §§§; ,

adopted and adhered to through the yeers, but rather a series Qf‘k

progressive conceptlons have been superimposed, each in harmony ‘
with those preceding. Because of the lack of apparent change in
recent years, Paris had token on an unchanging atwosphere, nelther i

51d nor young, but of no pericd of time. Highways and bridges of



the time of Leuils XIV and Nopoloon ar ;atkin a@rviea - avtriﬁnte't&
the abliity and cowrsge of the onginvors anﬁ ﬂr@hit@cta &f & ﬁ&ntury
and o hnll ago.  Because of thely lung vielon, &n& bacauaé th& rﬁlﬁwm ,
who todny stand out historieally as great leaders, made it pﬁﬂﬁiﬁlﬁ -

o

-t

thedr conceptions to becowe yealitlea, lmportant r.:iw.ngea 'M‘V&
boou infroguent.  Today, however, major projects, foreed by the

growth of street and hishwny trafflo, are under way, whiethill“

rently woddfy and faellltate trapsportation in the aréa, but &11
are in horoony with, rathor than destructive of, traditional valuen;
So coarovualiy are the projects designed to accurd with the éxiatiﬁg‘
gomprohenolwe plan Tor resodoling the elvy, with the old but yet
fine tulldings, with tho principal bteulevards and streots, and with
the parks and otbher lmportant public areas, that on completion thﬁy
wiil nave addsd greatly needsd facilitics pr&ﬂ@ntinﬁ the appearance
of grace?ul prowth,  Parle ls net statle - 1t ie dynamic - and from _
this situation we can obtain real wisdom, Thie example chailangaﬁir

the great fallacy, so common in this country, of regarding the

physicel environments of people as permancnt, = of rﬁgarﬁiﬁg &Biy
aluoat sscred public works that have not yet phyﬁicaliy d@ﬁaiiéf@#%@i'
to the polnt of structural fallure. We can get wiadvmrframﬂwhat #g?t
boing done there for two good remsons; first, the plana have “!mtm"””“fi
developed and the work is belng executed by the National nﬂpartmﬁnt

of Wistwnys, the wholo personnel of which has been trained in the .

Feole des Ponto ot Chaussbes, the Freach Scheol of Reads nnd Eriagﬁa,~‘~ﬁ




ing standards developed aver a long perloed, S&conﬁ therﬁ ia thﬂ

tost of time; -~ one and ono-half conturies permit s sound perspﬁﬁ
tive that distinguishes betweon onduring prineiples and ahort*liv&&(1;
stopgans.  So 1t is of the highost significance that the &ompaﬁent;:,
French department of highways has scluctod, to meot two probl&mé“éf f }ff
traffic congestion, two distinctive typos of highw&y planningsywsff ;f
Tfirst, an intercepting circular highway enclosing th&iaity, and-ﬁ
second, motor highways, radial from the city, reaching fcr 8
conslderable distance heyond to connect with the axiat&n@ national
highways. Thie idea sounds simple, but in the detail of design lies
the assurance of permanent rvlief to the traffile, and self .
pregervation of officlent functioning through a 1cng future period.
There wag 4 time when Paris depended for defense on fortifiad,
walls extending around the city. At intervals, gates provided fur  
the flow of traffic to all parts of the nation. These 1ines yet

remain the major radial highways within and wibhaut the eity,

perpetuated in a natlonal system of highwaye, originally gdﬁquaﬁégff
concelived and subsequently adbered to falthfully. : g ' «
% the location of the old fortification a modern highway
ig under construction. The abandoned walls have long since servaﬁ‘,‘
their purpose, but through the years has been préaerve&, free frpﬁ

encroschment, the land which now becomes the right of way f0r~a




tghwoay thet will serve to eavry traffi¢ rapidly ta-ééﬁnécii&#é]witk
all of the radial streots nnd klghweys in and out of the ﬁity» At
intorsections the new circular highway ig carried undér the majar
radial routes. At some polats those underpasses are rﬁlatively
simple tuancls, bopinning and ending far envugh back of the
intercopted strects to leave thelr full width avallable for traffic.  7  :

Mhers are multiple~iane tunnels branching to connect with sevarai

streots. The design motive is to enrry on gseparated levels tha;'

princieal conflicting linvs of travel to make posuidle a Goatinﬁdusf
traffic flow.  The tunnel construction has nocessarily pravida& for
other underground sorvices such ap sowers, wabor and electrie
condults. A fenture that ls sow and highly desipable 1 the
equalization of the intensity of lighting within and without the

tunnels, Thig is sccumplishod sutomatically by the use of the

photo—electric cell coptrol, an achievement in tunnel lighting

which deetroys the unpleasant reactions to driving wsderground. f{ﬁ; 

3wy Judgment that the French engineers have &av&lapﬂd a nﬁw‘\ |

principle in the lightine of tunnels that will apparentiy~ov@xa§$§l

tha generally wfavornble reaction, snd will go far to p&pulafiié;{

the use of this form of construction where it is the feaaiblé aﬁ&wﬁf
to tho problem. |
Typical of the new radinl highways is the 5t. Cloud auto

road under construction on o wholly new location, to provide for. a

continpuons flow of traffic to the northwest, beginnlag at the
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Seine River and connceting with the existing national s&atﬁm'&£1 

considerable distance from the city. A new bridge ls under con~

struction across the Svine, and this new highway will pick up the

traffic nt the bridge head., After sscending a short grade tbyihef

level of a suitable soil stratum for tunnel construction, the line

is carricd beneath the St, Cloud hkills. This anclent park and

historic sctting are thus left undisturbed, and beyond, the way liéﬁ‘t

through State forests and other lands on o wido right of way wdth . 5’ .

nll cross traffic separnted. If pedestrians or bleycles are

permitted, by-paths will de grovidcd oxclusively for them., A8 o

nort of this new developmont program, many of the old ¢lty bridges

over the Scine nre being renleced by new structures, but great cére

is token to preserve the architectural bharmony of the new with the

old., These cxomples typlfy the plans to expond dghway facilities

tn mect now conditions wicre tho nroblem is ono of adding to a

system of higuweys origiunlly lesdd out on o well conceived naxianal‘;f‘\

basis. They sustain the princinrle that over o long period, a highway; ;

system originglly well planned cen be expanded to meet the growing’!'f*f

necds without large abandonment of investment or changing to whollyf

new nolicies, S '?§
In Germeny n wholly different situstion ig met. Until the

present ¥ationnl Socinlist Government took over the development,

in 19344, of » nntional system of rdghways, the work was on a State

nnd 1ocal basis. The situntion s grephicolly described by
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Dr. Allmers, President of the Natienal Association of the Motor ";5f7f7

Industry of Germany, Quoting Dr. Allmers:

"In Germany there was & hopeless stote of diaint&gratian‘&dtf

in the Middle Ages. State and provincial governments, district,anéf;
communal authorities, made vvery effart to obstruct a sound devalo§4l:‘f
ment based on uniform principles., The Ministry of Transport was
powerless, and years ¢lapscd before applications were sanctioned by
the competent governments of the federal States., Every diatriat‘ ‘
road engineer built his roads in o differcnt way, but nearly all of
them built them in the wrong wny, and only o few appreciated the
requirements of auvtomobile traffic and these few mostly lacked the
necessary funds.

Here no national system had been planned and developed through
the years, 8o it wasg necessary for the preseat German government to
attack the problem of adequate national highways at the beginning.

A two-part program was undertaken - the rehabilitation of the existing ;j

roads, which have have divided into national ronds and highwéys Gf
the first and second class. The work on these latter classes 1is
administered, under genernl direction of the Inepector General of
German roads, directly by the States and Prussian provinces, The
socond part of the program is the loying out and construction of‘a
wholly new system of roads known as tie Reichsautobahnen, under the.
immediate supervision of the Genernl Inspector. The system as

planned consists of about 300 miles, which gives roughly three
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lines ncrogs Germany north and south and three east and west. :mne%‘l?g
liternl trouslation of the word Reichsnutobahn is national aut@‘road‘faf

which gives immecdiately a wision of these great national thoroughfares;

built on their ovm nev wide rignt of ways to provide for a continunu§ ;;
flow exclusively of motor traffic over the whole mileage without
conflict with the cross tratfic on intersccting highways or r&ilrdada;:
The design cnlls for wory ensy erndientas, long sight distancas?&nd |
long radius curves, here is some difference in these standards as
applicd in diffcrent arens, depending upon the goneral topography.

The section design calls for twe roadways, ¢ach approximately 29

feet in overall width, scparated by o sodded strip 13%.6% feet wide.
Each roandwy consists of n Portland cement concrote slab 24,37 feet,

an inside ecurb 1.% fect, and an nutside curb 3,25 feet, in width.

These curdb strips are covered with a bdituminous mix, tlus glving

the grayish-white center o wide black border. Cross highway traffic

is generally carried over the autobein without materially raising‘tﬁe’f‘
level of these cross roads, mesning that sections of the aﬁtohahneng :
are placed in deep cuts. The nutobahn in some cases is carriéd over
railways. Various types of access roads have been developed,

depending apon the actual amount of traffic @ventumllyiexpeétea;

The clover leaf design is in less general use with its l-way
connections than the so-cnlled trumpet design. At the present time,
upwards of 1000 miles of the autobabnen have been completed, although

all of this mileage is not as yet open for public use.
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As o nntlonnl systom, relative to the area of the cil\mﬁry@

this coneontion of the Sermon Government goas far bayond emy modern
similer widertodring by ooy aeting, whon peagursd by miles, ﬁy'thﬁ  >
genorous dimencione of the tyeianl deostym, and by oll of the |
auxllinry wovin, inelodia strogtures, approoches nnd landecaping.
Toe veastraction forbtwrss, o will be ianferred from the
duserivtion »f the desisn, Invelve hoenvy grading.  The cmrrying¢
of tie sutcbalicn below eroos rands to provide high cloarances
slone sreemuants fay honvy snrdnee beesuse of the wide scetions.
The wlopes nre desiencd to permit the quick vetablishment of
ground cover, and nll the worl, oven thnt rocently finlshed, Lo
well sodded,  The top soll Ling beon conscorved and replaced, ond in
an iuspection covering moat of the complesed mileage therwe wm&'bu
evicenee of unprotected slopus or Gestroying erosion. Mechaniceal

cquinment in service ig Tor larw sornle productlon. For lauling,

use ig mede of industrinl locomotives and small narrow-gauge steel

Lunp ears ratber thon tracks whiels are common in this country. In

tie cperations of prvement construction the curbs aro first built.

Trese wrovide tracks for steel reils on which move the combined

mixer ond Sistrivuter, the tompey nnd the finishing machines.

A very dry mix concrote is used, and ie heavily tamped. The quality
o consiraction is good. The surfaces are smooth riding, ond both
the Cesisn nnd workmenshiy of thoe structures are particularlv onode

hile the stractures aro lrreely of reinforced conerete cor of
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reinforced concrete substructures with stoel superatruﬁtniéa;‘fﬁaﬁﬂ¥;i 
are variations in the larger viaducts. In a fow exnmplwa~ubaﬁrv@&;f ;f
magsonry arches wore used; long highway viaduots war&rlargaly-afﬁ ;'fb;f
steel, |
Weere construction hns boen fully completed the maticulaua; f:“1
nttention which has beon sivon to the finnl finigh is prniaownrthy;;: ,
and the large senle operntions roflect hixh-clasa engincering an&‘   {1
efficiont supcrvision. Tho Gorman officinls in charge, from Geuaiaif;i
Inspector Doctor Todt, throygh the whole staff and including the |
workmen, coan be proud of the high quality of the work thoy are f‘v7'%
producing.
There is little brsis for compnrisen of this undertaking ia
Germany wnd the highwey improvement golng forwnrd in thie country.
Tho situation in Germany 1o the wery antithonis of that in tho
mited States, Hore the bdghwey bullders have boen wagling an almoet
losing struigle to provide highways for the already developed mnt,gr,:_k."i

traffic. In Gormany the sratem of super-highweys is bolmg built“f”

Jargoly nhead of the hyhway traffic, Cemmany hos rocogaled the - ¢
utility of highway transport 4o the extent of having éﬁbaxkad dn. .
the building of these large cnpneity nighways, and as a complemﬁn#aty'fe
national policy there has becn put into effect overy induccment %o .
encourase the develepment of motor traffic. In all of Buropo the

motor car has previously been lo ked uper as o luwxury and taxed as

such., The relatively slow development there resulted from
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high-priced cnrs nnd toxetion landicnps acninet their utilisation.
Germeny hes not only done nwoy with apecinl taxes on the moter car

in recngmition of ite prtentinl general utility, but is actunlly

permittin, the cost price of trucks and business cars to be
deductid. from income on wideh taxes ore pald.  The encouragement
thas orfered by the Government hns been o outstanding that the
lleensing of new cars Jumned from 41,000 in 19%2 to 180,000 in
1935, « nn incresse of WO por cent.  In addition the industry

hns veen browght wder cmvernmentnl gupervision, so that the

comme reial practices woleh had browht demoralization of the
business irve been rectificd,  Thosoe most importantly interosted
now olve Bdchest pralse $o the gtebllizatinng of the industry which
hag tiug boen effoctet by the Sovernment., Here wo have ap undsunl

axprossion of faith in the wtilivy of hicghway tronsport. While

tho Liawey prugram wos wilervnkon as osns of the means for providing
employment, which, acesriine 0 renarts, in 1930 peached one out of
engi three won were oble to work, tie poliey of hisheny bullding
reprosents o large Invostment on tho part of the Government whic};
there g no dmmediats poosiblility of recovering dlrectly from

imprgts oo the roal users,

Sinee conditinns rre so Llpcimiler, what relationships are

tagre, then, whiich we esn teke os warning or which we cen cmulate?

The mest important i toad we must Jrasp this higiway problem

in tiis csuntry more flrmly.  We mmot roise our standards to the

new lovels demended by the univeranl utility of the movor *fo‘::.icleg:,
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Two Jistinet programs are indieatod. First, tlw sy&%am&ﬁxqf,;
relabilitation of oxistin: hi hways by the actual incorporaticn of

aew construction to promoto anfoty and greater utility. Xt,iﬁ'nnt i

a part of this liscussinng to elnborato the rolationship of aaf&t&f*vf
to highway deslion, since that subject is adequately covered hy

the poper to be presented by the Chier of the Diviaslon of Design

of the Burenu, Mr, Toms., The second progrsam ie the lona-time .
nlnn which will Do based uron the prineinles illustrated by thés&
examples from other countrics, and by wide experlenco in our own
eowntry.  The Lighway tronsport surveys now under way are basic.

It ig my deen sented hope that the highway dopartment of each

State will recognize the cssontial quelity of the information which
ig belin: enthered.  If tho progran of the next five to ton years

ta to provide the public wita blohwey scrvice that 1s not now even
appyoached in any Stats, 1t must rost on thls froneport survey
Toundation. The waderlyline. souncness of planning a bolt line
intercepting bighway plus radinl roads on new right of ways to
gerve the metropolitan nreas, nnd introdueing the new featurc of
providing this complete service only for the passenger motor
vehicle, is supperted by the traffic studies herctofore made.

Tnese stulics indicate the overwielming preponderance of

passencer motor vehicle movements in the wmetropolitan areas,
particularly on week-cnds and nolidsys. To provide free flow

righways leadins from the cities well ints the country, and to
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permit the distridution of wehicles on these redial highw&ya; ffﬁ§ :,
and to their own quadrants in the clty over one or more bolt line
highways, will add immensurably to the potential utility of the  ,"
motor venlele to the urban dweller, and such developmont will be
supportid by this increased use, This conception goos further,
hmwvv&r; andd recosmizes thnt tho trond of the world is toward &
sreater recoonition of soclal values, The motor ocax 1s one of thoe o
instraments from which woe nre not socuring the potential sectal:
gervices in tho nightmare of congegted streoots or highways at
times of pork traffic, Unfertunctely there ls no way to stagger
Snturdnys, Sundeye and holidays, The city dwelleor eithor mokes
use of Blg ear along with bis tong of thousands of neiglbors, or
ives not use it, These radial ronds will be roserved for automcbiléf‘“"g
troXfie,  There is nesd in some limited sections of the country for
tiwe extension of such roads until they connoct with those raﬁiating
from other large cenvers of population to form continuoug routes |
wholly disconnected from cwr presont system of highways, To the
cxtent that other traffic, such as pefestrians or bleycles; may 7

uge such routes, separate weys must be provided. But the design

mast o0 2 step further thon does the design of the Germun, the
French or of our own roads, nnd provide for the complete geparation
58 loesl from throush travel by parallel gervice roads. The

exclugion of local travel, as on the German roads, is unthinkable.

In fact, the exploding of the cities by the development of small
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acreaces for homes is demcnient upon the provisions for local traffic
service. In our nrogrems, both for the rchabilitation and for the

lonz term plen, we must accent as an essential the separation of

grades at major highway intorscctions. This is one of the most
important factors in stepnin: up the éafe utility of our existing
Wizghwayse.

Notwithstanding the very extensive operations which have been e
carried on cooperatively by the State hichway departments and the |
Bureau of Public Roads, for the past several years, this discussion
is largely devoted to the problem of lifting the standards of future
operations rather than to the recording of the activities of theée
immedinte years, which have been filled with earnest endeavors to
glve tne maximum of employment. The State highwey departments and
the highwey contractors merit an expression of sincere appreciation
on the part of the Federal officials for their diligence, patieénce
and effective efforts to carry into effect reogulations which were
fiverse and difficult. This problem of employment is yet with us
and to a large degree will remain with us, but we can, in adlition,
recognize more fully'that we must intelliczently look at what ﬁg arse
doing, and detormine the netind of attack on thesc problems of
highway traffic that are growing constontly morc cifficult.

Since the ocmergency programs to provide employment were
unlertaken in 1933, the highways put under way by the State’highway

departments and the Bureau from funds unCer the immediate direction
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of the Burcaw have r.onched more than 62,000 miles. This is equivalent

to at lenst 10 hichwers ncrodgs tic country from north to south, and
an equal number from east to west.  More than 01,600 miles have
been incluted in the coustructisn nre,rams of the last 18 months
only. Evoen this immonse nrooram lins been too slow. It has not

with sufficient rapidity »bsovbed the funds available for con-

struction. There are many causces thnt bave delayed the beginnihg

of work on importont projects, nariicularly right of way difficultiea;~‘;
but I ~m ﬁringin@ this observatisn into the discussion here since | .
we hnve now te face tie formulation of a new large program for the

coming year, Highwny constructinn, including State and Pederal

funds, can reach nbove $600,000,000 if the States all meet their

Federal aid spportionments. The only way that the public can be

led to see 1ts loss in the dras in State programs because of

diversion of hichway funds to other than road purposes is by the

formilation of the timely programs that are possible If these funds

are conscrved and used for the purposes for which these special

taxes arc levied. As an integral nart of the present highway
policy, the participation in the improvement of major traffic

routes within the cities and the «rade crossing elimination projects
are rapidly maturing facilities of the utmost value. In our new
program tkere is the introduction of the secondary road improvement
procram as o part of the permenent hichway legislation. Without

zoing fully into the approach to this important new development,
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two principles will be observed in the regulations which are‘iééﬁa&(
first, that the Federal Goveranment will deal only throush the's£§£§;~“
highway departments, and second, that the application of the fundé‘."
will be upon a cefinite seconlary road system.

This year when the neol exists to raise the standards of
highway planning and engineering to higher levels, it is particularl&
fitting that the Association showld meet in San Francisco, The
intelligent vision that has produced the Bay Bridge fills the heart . vFJJ
of every highway department member with pride to be in and of the |
fraternity., The maturity of the concention, the graceful design,
the commlexity of the problems overcome, and the now apparent
tremendous economic influence theat tho bridge will exert, are
symbolic of what hi. hway transport means to our nation. The
completed bridge is an endurins record of devotion to the public
service of the State Highway Officials of California. To the
members of the State Hishway Department and the Director of

© Public Works, the congratulations of the highway officials of the

nation, To Charles H. Purcell, Chief Engineer, to C. E. Andrews
and the corps of able engineers assisting them, the acknowledgmenﬁ> ,‘_f7 
of us all of a public service feitifully ané manfully carried

throush to a mmsnificent success.



