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TWO THOUSAND YEARS OF ROAD BUILDING

AN ADDRESS DELIVERED BY Mr. THos. H, MatDonarp, CHIEF oF
THE BUREau, ON NoveMeer [0, {926, BEFORE THE GONVENTION OF THE
AMERICAN ASSOCIATION OF StaTe HigHWAY OFFICIALS HELD AT
PINEHURST, NORTH CAROLINA.

ONE PURPOSBE OF THIS PARPER IS TO PROVIDE A MEASURE BY WHICH
TO FORM SOME ADEQUATE IDEA OF THE REAL AND RELATIVE ACCOMPLISH=-
MENTS OF THE HIGHWAY BUILDING INDUSTRY OF THIE NATION, AND RARTIC~
ULARLY OF THE MEMBERSHIP OF THIS ASSOCIATION, PAST AND PRESENT.

ANOTHER, PROBABLY LESS POSSISLE, IS TO PLACE BEFORE THE
PUBLIC THE LONG—TIME VIEW OF THE PROBLEMS OF HiGHWAY BUIJILDING AND
FINANCING, LIFTING THESE, FOR THE MOMENT AT LEAST, ABOVE THE MANY
LITTLE PASSING OBJECT{ONS AND OBSTACLES THAT HAMPER PROGRESS,

AND YET ANOTHER, TO ZSRING TO THOSE ENGAGED IN THIS WORK A
GREATER ENTHUSIASM AND DETERMINATION, AND A DEERER CONFIDENCE IN
GOING FORWARD WITH THE POLICIES AND THE PROGRAM WE NOW CONSIDER
THE BEST PRACTICE.

A LARGE UNDERTAKING TO ATTEMPT WITHIN THE LIMITS OF A FEW
PAGES, PERHAPS, AND ADMITTEDLY S0, BUT THE HIGHWAY ENGINEERS AND
OFFICIALS MUST IN JUSTICE TO THEIR WORK LIFT THEIR EYES FROM THE
DAYYS WORK TO ITS COMPOUNDED SI1GNIFICANCE, TO TURN FOR THE MOMENT
FROM THE DETAILS OF OFFICE AND FIELD TO GRASP INTELLIGENTLY JUST
WHAT HAS BEEN GOING ON IN THESE UNITED STATES WHEN PROJECTED
AGAINST THE PROGRESS OF THE WORLD AFTER TWO THOUSAND AND MORE
YEARS OF RQAD BUJILODING.

AND S0, 100, FOR THE WHOLE HIgGHWAY INDUSTRY, AND EVEN MORE
TRULY FOR THE GENERAL PUBLIC, BECAUSE OF ITS CONTROL OVER 2usLiC
POLICIES TODAY IN SHARP CONTRAST WiTH THE OWE-TIME POWER OF SINGLE
RULERS S0 ABSOLUTE THAT THEY ALONE DETERMINED THE DIMENSIONS OF
PUBLIC WORK . HERE 18 THE FIRST AND ONE OF THE MOST VIVID CON-
TRASTS BETWEEN THE PRESENT AND THE PAST. THERE HAS BEEN TOO MUCH
RECITATION OF FACT FROM HISTORY IMPCSED UPON US WITHOUT INTELLIGENT
INTERPRETAT ! ON. To CUT AWAY THESE FOGGRY FICTIONS FT0 RERMIT AN
UNDERSTANDING OF THE UNDERLVYING TRUTH WILL CLEAR FROM OUR MINDS
MUCH RUSZ2ISH AND MANY INMIZITIONS THAT HAVE COMBINED TO LESSEN THE
DEGREE OF LEADERSHIP THIS GREAT PUBLIC BUSINESE DEMANDS AND MUST
HAVE,



THERE HAVE BEEN JUST THREE GREAT PROGRAMS OF HIGHWAY
=UILDING WITHIN RECCORDED H;STORY THAT BY THE MAJOR TESTS OF
AREA SERVED AND MILEAGE COMPLETED MAY BE CLASSED TOGETHER!—

THAT OF THE ROMAN EMPIRE, SEGINNING WITH JuLlus CAESAR AND

EXTENDING TO CONSTANTINE;

THAT OF FRANCE UNDER THE EMPERGR NAPOLEON;
THAT OF THE UNITED STATES DURING THE PAST DECADE.

FRroM THE DATA 1T HAS BEEN POSSIBLE TO ExAMINE 1T HAB NOT
SEEN POSSISLE TO DETERMINE LIMITING DATES WITH EXACTNESS FOR THE
QOMAN AND FRENCH PERIODS, NOR 18 JT NECESSARY. THERE WILL NOT
GE ENTIRE AGREEMENT WITH THE PERIOD ASSIGNED TO THE UNITED STATES.
{T 18 HOPED WFPFTH MORE COM2 ETE RESEARCH TQ FIX THESE PERJODS MORE
£ XACTLY, 3UT THE DIFFECARLNCE OF A FEW VEARS E1THER WAY 18 NOT

M0 TANT Ta UNDERSTAND THE UNDERLYING REASONS, PRINCIPLES
AND THE RESULTS 07 THESE CARLIER GREAT ROAD BUILDING EPDCHS IS
IMPORTANT . TOo GAIN FROM THEM THEIR WEALTH OF INFORMATION BEAR-

ING UPON CIVILIZATION AND REASONING EY ANALOGY TO APRLY THIS
KNOWLECGE WROUGHT OUT OF NAY JOMAL EXPERIENCE TO THE PROJECTING
OF THE LONG-TIME CURVE OF PROSGAZILITIES IN THE UNITED STATES IS
MOST IMPORTANT .

THeE RoMaN RoaAD BUILDING PERIOD

THE FACT 1S RECORDED OVER AND OVER, AND PUBLIC ADDRESSES
HAVE INNUMERAZLE TIMES REITERATED THAT THE AppiaN Way, THE FIRST
OF THE GREAT ROMAN ROADS, WAS COMMENCED IN THE vEar 312 B. C.
BvY THE CENSOR, Arpius CLAUDIUS, UNDER THE REPUBLIC, AND EXTENDED |
FROM TrEZ PORTA CapENA, Bowve, To Camus, asout 25 MILES DISTANT,
BUT WE ARE CONFUSED BY THE ASSERTION THAT THE ViA AURELIA, THE
BECOND MAVED HIGHWAY, WAS 8UILT ABOUT 242 B. ., OR SEVENTY YEARS
LATER, WITH THE GROWTH AND EXTENSION OF THE DOMINION OF ROME,
ROAD BUILDING PROGRESSED 80 THAT WE Rean*, "THE MOST ANCIENT
REMARKS WE CaAN FIND IN THE ROMAN HISTORY dF THE HIGHWAYS MAbE IN
ITALY TO WHICH BEVERAL MAGISTRATES AFTERWARDS ADDED S0 MUGCH, THAT
EN THE DAYS OF JuLlus CAESaR, THE CITY OF ROME WAS BY THEM JOINED
TO ALL THE REGIONS AND PRINCIPAL CITIES OF |TALY AND THOUGH
AUGUSTUS CAESAR AND THE FOLLOWING EMRPERORS MADE EXTRAORDINARY
WORKS THERE, 1T WAS RATHER TO ENLARGE AND REPAIR THEM THAN TO
MAKE NEW ONES FROM BEGINNING TO END, EXCEDTING SOME MADE BY

* BERGIER, p. 35, HisTory OF HisHways .



DoMITIAN, AURELIAN anO Trauan,'

JuLius CaAESAR EXTENDED THE RULE OF ROME UNTIL THERE WAS
INCLUBED IN THE WESTEZRN EMPIRE THE COUNTRIES ARDUND THE
MED ITERRANEAN SEA, FRANCE, BELGIUM, NETHERLANDS, GREAT BRITAIN
AND PARTS OF BERMANY, AUSTRIA AND HUNGARY, AT THE HEIGHT OF
HIS POWER, HE WAS MaDE QVERSEER OF THE Arpsian WayY AND EXSENDED
LARGE SUMS FROM HIS PRIVATE PBURSE TO REPAIR ANC EXTEND THIS
GREAT HIGHWAY. THE RULERS SENT FROM ROME TO ADMINISTER THE
PROVINGCES CARRIED ON THE WORK OF ROAD BUI LDING, Bur A LITTLE
LATER WE READ OF AuGUSTUS, *UTHIS GREAT AND FORTUNATE EMPEROR
#;NDING HIMSELF IN A SETTLED PEACE WITH 50 MANY LEGIONS (ESTIMATED
AY 173,000 MEN) ON HIS HANDS WHICH M]GHT BE DESAUCHED BY SLOTH,
THOUGHT HE COULD NOT BETTER EMPLOY SO MANY MEN, DISPERSED
THROUGHOUT THE PROVINCES, THAN IN THE MaAKING OF NEW HIGHWAYS IN
ALL PARTS OF HIS EmMplRE; ¥¥x%x ! IN ADDITION THERE WERE ORAFTED
FOR THIS WCRK THE GCOMMON PEOPLE, THE MECHANICS AND ARTI18ANS, THE
CRIMINALS AND CONDEMNED PERSONS, 80 THAT, *T|N SHORT, WE May
CONCLUCE T WAS NOT ONE KINGDOM OR ONE REGION ALONE, THAT
FURN ISHED MEN TO WORK UBON SUCH A VAST DESIGN, BUT THAT ALL
FUROPE, ASIA AND AFRICK, SET THEIR HANDS TO iT. AND THAT THE
GREATESY AND MOST POTENT K INGDOMS THAT ONCE FLOURISHED IN SAID
PARTS OF THE WORLD WERE EMPLOYED AT 1T WHILST THEY WERE SUBJECT
To THE EMPIRE; WHICH CAN NOT 2E SAIlD OF ANY OTHER WORK IN THE
UnTvesse M

THIE WORK WAS CARRIED FORWARD SOMETIMES IN A DESULTORY
WAY AND SOMETIMES ON A LARGE BCALE UNDER SUCCEEDING EMPERORS,
BUT IT REACHED ITS HEIGHT UNDER AUGUSTUS asouT 300 YEARS AFTER
Arpitus CLauplus BEsaN THE AprplaN Way AND IN THE DECADE BEFORE
THE BIRTH OoF CHrRisT. '

THE NapoiLoniC Roab BullDiING

w,

A BRIEF WORD IS NECESSARY TO BRIDGE THE DarK AGES
(500 70 1150 A, D.) ann THE MIDDLE AGES INTO THE EIGHTEENTH
CENTURY, WiTH THE DECAY OF THE RomManN EMSIRE THE WORLD ROAD
SYSTEM AS BUCH BROKE DOWA, ALTHOUGH QUITE DIFFERENT CONDITIONS
PREVAILED IN D} FFERENT COUNTRIES, RELIGIOUS PILEGRIMAGES, THE
CRUSADES, THE JDURNEYS OF THE BSECULAR RULERS AND THE HIGH
DIGNITARIES OF THE CHURCH LEAVE SOME RECORD OF THE USE QF TRaANS-
ETATE AND TRANSCONT INENTAL ROUTES, BUT THE RECORDS OF COMMERCE
ARE MEAGRE . THE GENERAL TENDENCY WAS ALL TOWARD FEUDAL GSDVERN—
MENT WHICH RESULTED IN NEGLECT AND THE ACTUAL TEARING UP OF SOME

* BERGIER, P. 42 anp 47,




OF THE ANCIENT ROADS AS A METHOD OF PROTEGTION, ALSO NOT ONLY
THE ROADS CUT THE MAGNIFICENTLY SUILT PUBLIC AND PRIVATE BUILD-
INGS WERE WRECKED TO PROVIDE BUILDING MATERIALS, DURING THIS
PERIOD ANCIENT ROME WAS RAVISHED TO A MUCH GREATER DEGREE T
PROVIDE BUILDING MATERTALS AND METALS THAN BY CONQUEST, FIRE
OR OTHER CAUSES.

NARPQOLEON BECAME FIRST CONSUL OF FRANGCE IN 799 AND BEGAN
AT ONCE TO 2UJLD A SYSTEM OF NATIONAL ROADS. - IN 1804 THROUSH a
PLEEISCITE THE PEQOPLE ©Y AN OVERWHELMING VOTE DECIDED HE SHOULD
BECOME EMPERCR, AND THAT YEAR BEFORE THE HIGH ALTAR OF THE NOTRE
DaME CATHECRAL HE PLACED A GOLDEN LAUREL WREATH UPON HIS OWN HEAD.
ALBO HE CROWNED HIMSELF KING AT MILAN OF THE MONARCHY OF NORTH
ITALY. THUE AT THE BEGINNING OF THE NINETEENTH CENTURY, A LARGE
PART OF THE SAME AREA THAT HAD BEEN RULED &Y ROME, TWELVE AND ONE
HALF CENTURIES LATER WAS AGAIN CROUGHT UNDER AN EMPIRE, THIS TIME
THAT OF FrANCE., THE C0nios DES PaNTS AND (CHAUSSEES HAD BEEN
ESTABLISHED IN 796, AND WAS GCOMPOSED OF TRAINED ENGINEERS
THROUGH THE WORKINGS OF THE EARLIER ESTASLISHED TECHNICAL SCHOOLS,
S0 WHEN THE EMPEROIR DEMANCED AND VIGOROUSLY SUPPORTED A BIG.
PROGRAM OF ROAE BUILDING, LARGE ACCOMPLISHMENTS WERE POSSISLE
THROUSH THE AVAJLAZLE ORGANIZATION, M, ProNY, THE DIRECTOR OF
THE PONTS AND (CHAUSSEES, DESCRICED AS AN ENGINEER OF FIRST RANK,
DROVE INTO EXECUTION THIS WORK. From 1804 vo 1813, THE -
EXPENDITURE FOR ROADS ANEC 3RIDGES FROM THE NATIONAL TREASURY IS
pLACED AT 300 MILLION FRANCS. ON Decemzer (0, 1811, A DECREE
WAS ISSUED WHICH ESTARLISKED A UNIFORM SYSTEM OF H]GHWAY ADMIN-
ISTRATION THE GENERAL PRINCIPLES OF WHICH HAVE REMAINED UNCHANGED.,
THIS DEGREE DIVIDED THE ROADS INTO IMPERIAL AND DEPARTMENTAL
ROUTES, AND FIXED FINANACJAL RESPONSIZILITY UPON THE FEDERAL
GOVERNMENT AND THE DERPARTMENTS. iT DESJGNATED FOURTEEN
IMPERIAL ROADS OF THE FIRST CLASS LEACING FROM PAR1S TO THE
PRINCIPAL CITIES OF THE FRONTIER, THIRTEEN IMPERIAL ROADS OF THE
SECOND CLASS FROM PARIS TO THE LESS IMPORTANT CITIES ON THE
FRONTIER, AND 202 ®R0OADS OF THE THIRD CLASS JOINING INTERIOR
CITIES, A TOTAL OF aBouT 17,000 MiLES,  THE DEPARTMENTAL ROADS
" nuMseERED |, 185, in alw asout 12,000 mites, THESE NATIONAL
ROUTES INCLUDED THE Mont—-Cenis compreTeo in 1803 1o CONNECT: PARIS
WITH TURIN AND THE SimpLON compLETED IN {BO7 To cOnNECT PARIS
wiTH Mivan, RoMeE AnND NapLES,

IN AN INCOMPLETE, IMPERFECT WAY THESE FACTE PRESENT THE
ONLY GREAT ROAD BUILDING PROGRAMS THAT MAY ZE COMPARED WITH THAT
WITH WHICH THE UNITED STATES 18 NOW ENGAGED, SUT THEIR ABPECTS
ARE VERY DIFFERENT THAN WE HAVE BEEN LED TO BELIEVE. BOTH THE
ROMAN AND THE FRENCH SYSTEMS HAVE COME DOWN THROUGH HISTORY A8



MILITARY HIGHWAYS, ON THE CONTRARY THE GREATEST EXPENDITURES
WERE MADE AND THE MOST EXTENSIVE MILEAGES BUILT AFTER THE BSOUND—
ARIES OF BOTH EMPIRES HAD BEEN EXTENDED TO THEIR GREATEST DIMEN-
S{0ONS, CERTAINLY THESE ROADS WERE USED FOR MILITARY MO VEMENTS
BUT B20TH THE EMPEROR AUGUSTUS AND THE EMPEROR NAPOLEON THREW
THEIR ENERGIES INTO ROAD BUILDING TO MAKE POSSIELE THE ADMINIS—
TRATION OF A GREAT EMPIRE, TO STIMULATE COMMERCE AND TO PROVIDE

FOOD SUFFICIENT. NapoLEON SA1D, "HE FEARED POPULAR INSURRECT IONS
DUE TO ECONOMIC CAUSBES THOUGH HE WAS NQT AFRAID OF POLITICAL
rRistngs .M IN OTHER WORDS, A TRANSPORTATION SYSTEM, ADEQUATE AND

COMPLETE, 18 A FUNDAMENTAL REQUIREMENT 0F A NATION LARGE IN T8
PHYS|CAL DIMENSIONS, ON THIS ©A8!18 WE MUST, IN OUR CONCERT IDN,
LINK OUR RAILROADS AND MCTOR VEHICLES AND H]GHWAYS, ToGgE". R
THEY SuUPPLLY THE MOST ADEQUATE, MOST EFFICIENT TRANSPORT SYSTEM
ANY LIKE AREA [N THE WORLD POSSESSES OR HAS EVER KNOWN,

IN THE EMPIRES, AUTHORITY FROM A BINGLE SOURCE WAS SUPREME,
IN THIS DEMOCRACY WE ARE DERENDENT UPON CQOPERATION BETWEEN THE
STATES THEMSELVES AND DETWEEN THE STATES AND THE FEDERAL GOVERN-
MENT TO GOMSLETE AN ORDERLY SYSTEM OF HIGHWAYS THAT WILL-PERMIT
TRAFFIC AND COMMERCE TO FLOW UNINTERRUPTED, IN A MAJOR DEGREE
ALSO WE MUST DEPEND UFPON COOQRERATION, NOT LEGISLATION, TO
ESTABLISH COORDINATION SETWEEN RAILWAY ANG HIGHWAY.

MORE THAN ONE HUNDRED AND TWENTY-~F]VE YEARS AGO FRANCE
PLACED HER HiGHWAYS UNDER COMPETENT TECHNICAL DIRECTION AND PRO—
VIDED FOR A SYBTEM OF TECHNICAL INSTRUCTION TO TRAIN MEN,
GENERALLY SPEAKING, THE TECHMNICAL EQUIPMENT OF OUR. H]GHWAY
ENGINEERS 18 VERY GOCD AND CONSTANTLY IMPROVING. WHEN FITNESS
FOR THE POSITION AND INTEGRITY OF CHARACTER ARE MADRE THE FIRST
REQUIREMENTS FOR APPOINTMENT TO HIGHWAY DEPARTMENTS, THERE WiLL
BE NO MORE HIGHWAY ADMIN!BTRATION BCANDALS. UNTIL THIS 18 DORE
WE CAN HARDLY FAIL TO HAVE AT LEAST ISOLATED CASES OF A BREAKDOWM
OF EFFIGIENT AND HONEBT ADMINISTRATION. %

A GLANCE aT PreEseNnT Dav CONDITIONS.

OF CHIEF INTEREST TO US IN THE UNITED STATES 1S THE EFFECT
THAT PAST HISTORY HAS HAD UPON PRESENT DAY ROAD CONDITIONS SINCE.
IT MAY HELP US TO SEE FURTHER AMEAD AND CERTAINLY THE EXPERTENCES
OF CIVILIZATION IN THE OLDEQ éOUNTRIES DUGHT TO HAVE MUCH OF VALUE:
IN FORMULATING EROAD RPLANS FOR THE FUTURE, ’



fraLy, WITH A RELATIVELY SMALL NATION IN AREA, OF ABOUT
120, 000 square MILES, HAS A POPULATION oF 39,653,944, THE
POPULATION HAS CLUSTERED THICKLY ALONG THE WORLD OLD LINES OF
HISHYAYS, HAS CROWOEDL IN UPON THE RIGHTS OF Way, AND THERE ARE
MANY VILLAGES. THERE 18 A LARGE AMOUNT OF FOOT AND ANIMAL
DRAWN TRAFFIC, 2UT THE MAXIMUM FLOW OF AUTCOMOBILE TRAFFIGC REFPORTED
NEAR THE POPULATION CENTERS 18 3300 vemicLes IN |B HOURS. THE
{TALIAN PREMIER, SENITO NUSSOLIND, IN HIS FINAL ADDRESS TO THE
Roap ConNmmeas eTATID, "ITALY HAS A GRTAT ROAD PROBLEM TO SOLVE;
NEW ROALS NECUSSARY TO PROMOTE HER AGRICULTURAL LIFE, TO FaACIL-
ITATD HER COMMERCE, AND FIWNALLY, ARTERIES NECESSARY FOR INTER-
NATIONAL TOURISM IN ORDER TO XENDER HER ZEAUTIES ACCESSIELE, SHE
POSSESAES, MOREDVER, A CONE2ICUIUS ROAD PATRIMONY FORMED DURING
MANY CEONTURIES &Y THE WORK OF COUNTLISS oENERATIONS Y APPARENTLY
THiE. SURFACING AND MAINTENANCE »ROSLEMS IN |TALY ARE OF FIRST M-
PCRT, EBUT THE NEW ALIGNMENTS THAT WILL RE NECESSARY, OR PERHAPS
EVEN NEW RIGHTS OF WAY, IN MANY GoSn PRESENT, CERTAINLY, 'a
GHREAT ROAD PROBLEM 1O Souve ., SO BERIGUS IS THE PROBLEM OF
ALIGNMENT AND WIDTHS OF HIGHWAYS LEADING FROM THE LARGE SOPULATION
CENTER OF MiLan, THAT aBourT 50 MILES OF TOLL MOTOR ROADS HAVE BEEN
BUILT UNDER DSOVERNMENTAL FRANCHISE 8Y PRIVATE CORPORATIONS,

FRAMCE AND SELGIUM HaVE A WONDERPUL HERITAGE IN THE -
SYSTEMATIC 2LAN THAT Wa8 LalD OUT AND BEGUN PRIOR TC, AND DEVEL-
OPED AND COMPLETED SINCE, THE NapOLEONIC DECREE OrF (811, S0 THaT
THE LAYOUT AND GLASSIFICATION OF THE HIGHWAY SYSTEMS N THESE
COUNTRIES ON A NATIINWIDE £AS81S FOR UNIFORMITY AND ADEQUAGCY OF
PLANNING ARE PERMHAPSE SUSERIOR TO ANYTHING IN ANY LIKE AREA, THE

CLYTECHNIC SCHOOL aND THE ECOLE DES PonNTS ET (HAUSSEES SUPPLY
THE HIGHEST RANKING ENGINECRING GRADUATES FOR THE HIGHWAY WORK,
IN EOTH THESE COUNTRIES THTRE 1S A CONSIiDERAZBLE MILEAGE OF MaiN
ROUTES PAVED WITH STONE BLOCKS 8UT THE SURFACING PROBLEM ON LONG
MILEAGES OF MACADAM IS IMPORTANT. A SERIES OF EXPERIMENTAL
QAOADS MAVE BEEN ZUILT MEAR PaARIS FOR TESTING VARIOUS TVYRPES OF
CONCRETE SLAE AND BITUMINOUS CONETRUCTION, AE WELL AS SURFACE
TRLATMENTS ,

In  AUSTRIA AND IN CTECHOSLOVAKIA ALSO THE SURFACING PROS-
LEM ON THE MAIN ROADS IS OF FIRST IMPORTANCE, THERE ARE IN
EXISTENCE SOME SPLENCID HIGHWAYS WHICH WE ARE INFORMED OATE BACK
TO THE TIME OF MaARIE THERESE, NEar VIENNA AND AGAIN NEAR PRAGUE
EXPERIMENTAL ROADS ARE UNDER CONSTRUCT'ON IN WHICH 20TH THE
ZITUMINOUS MIXED TVYSES AND CONCRETE SLABS hHAVE EEEN MaDE, THESE
APPEAR TO EE THE FIRST ROADWAYS WHICH HAVE BEEN LA!D IN THESE '
COUNTRIES CORREBPONDING TO THE STANDARD TYPES OF PAVEMENT IN



CENERAL USE HERE, WE WERE INFORMED THAT FOLLOWING THE ESTASLISH-~
MENT OF A SCHOOL FOR TECHNICAL INSTRUCTION IN FRANGE, A SCHOOL

WAS ESTAGLISHED IN PRAGUE, AND WHETHER FROM THIB SCHOOL EMANATED
THE STANDARDS THAT WERE SET UP FOR THE NATIONAL ROAD CONSTRUCTION
IS NOT WMADE GCLZAR, BUT IN ANY EVENT SOME OF THE BEST ROADS, THOSE
MORE NEARLY CORRESPONUING TO THE BEST MODERN STANDARDS IN ALIGN-
MENMT, BUSSTANT 1AL PROAORT IONS, WIDTH AND ADEQUACY, ARE FOUND NEAR
Pracue ., WHERE SUCH ROADS EXISTED AN ADEQUATE MODERN SURFACE WILL

COMP LETE ROADS OF THE HIGWRIST CLASS.

In GERMANY THE ROAD WORK HAS BEEN CARRIED ON BY THE
INDIVIDUAL STATES RATHE? THAN THROUGH ANY CENTRAL DIRECTION, 80
THAT THE HIGHWAY SERVICE NOW 18 ON A STATE RATHER THAN A NATIONAL

BaAfls, THE Feotral DIRLCTOR OF TRAFFIC STATES THAT THE MAJOR

PROBLEM I8 TO PROVIDE NATIONAL ROUTES., AN EXPERIMENTAL TRACK,
SIMILAR TO THAT USED IN THE PITTSBURG AND ARLINGTON TESTS, HAS

'BEEN BUILT 5Y ONI CF THE STATES FOR TESTING THE RELATIVE VALUES

OF THE VARIOUS TYPES OF CONSTRUCTION THAT MAY BE USED.

In Great BrITAIN, WITH an arEa oF 50,000 sqQUARE MILES AND

A POPULATION oF 37,000,000 peopLE, THE TRAFFIC PROGBLEM HAS BECOME
ACUTE WITHIN AMD BETWEEN THE £1G CITIES. THE MINISTRY OF TRanNs—
PORT HAS DUILT SOME ARTERIAL RCADS TQO RELIEVE BOTTLE NECKS AND TO
ESTABLISH THROUGH LINES OF COMMUNICATION, WHERE THESE HAVE EBEEN
COMPLETED A8 PANTS OF EBTABLISHED ROJTES THEY ARE CARRYING A VERY
HEAVY TRAFFIC AND HAVE AFFORDED WONDERFUL RELIEF, THIS WORK,
HOWEVER, WaB TaAKZN UP AT THE PRARTICULAR TIME TO ASSIET IN PROVID—
ING EMPLOYMENT, AND A PART., AT LEAST, DID NOT ACCORD WITH THE VIEWS
oF THE MINISTRY OF TRANSPORT., WHERE ENTIRELY NEW ROADS HAVE BEEN
OPENED, WIDTH OF FOADWAY, ALIGNMENT AND ENGINEERING FEATURES -SHOW
SPLENDID VISION IN PROVIDING FOR THE FUTURE. BuT IN ORDER TO
PAKE THEM FULLY EFFECTIVE MUCH MORE WNRK AND FURTHER EXPENDITURES
ARE NECESSARY AND THIS 1S THE DIFFICULT PROBLEM.

THE FEATURE OF THE WORK HERE WHICH DESERVES THE GLOSEST
ATTENTION ON THE PART OF THE ENGINEERS OF THIS COUNTRY 1S THE NEW
ROADS WHICH ARE EBEING LAIC OUT TO 8Y-PASS THE CONGESTED STREETS
CF VILLAGES AND TOWNS, A TYyPlICAL TLLUSTRATION OF THE FACT THAT
HUMAN NATURE 18 VERY MUCH THE SAME THE WORLD OVER, I8 THE REGORD
OF THE FIGHT MADE BY ONE OF THE TOWNS ESTABLISHED POSSIBLY DURING
THE TiME OF Wit taM THE CONQUERQOR TO SREVENT A BY—PASS BEING CON-
STRUCTED AROUND THE TOWN TO TAKE THE TRAFFIC DUT OF THE NARRDW
CROOKED SYREETS OF A VERY DENSELY POPULATED DISTRICT. THE PROB~
LEM OF NEW BRIDGES OVER THE THAMES AND OPENING OF NEW TRAFEIS Wavys



iN LONDON COUNTY PRESENT PROBLEMS JF FIRST MAGN!TUDE WHICH THE
MINISTRY OF TRANSPORT IS NOW COURAGEOQUSLY ATTACKING. It 18
DIFFICULT FOR US TO REALIZE IN THIS COUNTRY THE ORSTACLES IMPOSED
BY THE TREMENDOUS WEIGHT ATTACHED TC PERSONAL AND PROPERTY RIGHTS
IN GREAT BRIiTAIN, TO ILLUSTRATE; BECAUSE IN THE OLDEN DAYS

THE CITY oF LONDON COLLECTED CUSTOMS AT ITS GATES, FARMERS

HAVING SUPPLIES TO SEZilL FORMED THE HKABIT OF STOPPING JUST OUTSIDE
THE GATE AND THE PEGCPILE CAME OUT FROM THE C!TY TO BUY. So
GRADUALLY THERE WAS ESiazi)SHED A MARKET. AT THE ALDGATE A

HAY MARKET WAS ESTABL'SWED, AS THE PORPULAT!ION SETTLED AND AS
VILLAGES GREW UP ALL AROUND THE CITY OF lONDON, WHICH ITSELF 18
JUST ONE MILE SQUARE, THE YAY MARKET STILL PERSISTED AND TODAY
ONE OF THE MAIN TRAFFIC ARTERIES TO THE DOCKES AND WAREHOUSES NOW

RUNS THROUGH THIS QLD MARKET. ON CERTAIN DAYS OF THE WEEK THE
HAY CARTS ARE PARKED FROM CURRER TC CUREB LEAVING ONLY ROOM FOR
PASSAGE OF THE STREET CARS IN THE CENTER, IT 18 DOUBTFUL 1F ANY

AREA IN THIS COUNTRY PRESENTS AS CCMPLEX AND DIFFICULT PROBLEMS
A8 THE LONDON COUNTY AREA IN THE IMMEGCIiATE VIGCINITY OF THE CiTy
OF LONDON, MANY OF WHICH EMANATE FROM ANCIENT RIGHTS, CUSTOMS

AND TRADITIONS. THE CQUNTRY ROADS ARE LARGELY OF MACADAM CON-
STRUCTION, SURFACE QlLED. THEY FIT INTO THE ENGLISH COUNTRYSIDE
AND OFFER MOST DELIGHTFUL RECREATIONAL OPPORTUNITIES, BUT THEY
CAN NCOT SUPPLY THE FACILITIES NECESSARY TO HEAVY TRAFFIC ARTERIES,

In SWEDEN EXPERIMENTAL ROADS OF DIFFERENT TYRES HaAVE BEEN
BUILT NEAR STOCKHGOLM AND A VERY ACTIVE DEBATE I8 TaKING PLACE AS
TO THE BEST TYPES OF ROAD CONSTRUCTION. BUT THE REaAL PROBLEM
AT PRESENT IS TO RE-ALIGN, WIDFN AND GRADE THE OLD ROADS TO OFFER
PROPER FACILITIES FOR MOTOR TRAFF!C.

IN AMSTERDAM, A5 WOULD BE EXPECTED, THE. FOUNDAT ION PROEBLEM
1S VERY IMPORTANT, BUT HIGH TECHN!CAL SKILL HAS BSEEN EXHIEBITED
I THE CONSTRUCTION OF ROADWAYS, SOME OF THE BEST ASPHALT PAVE-
MENTS IN EUROPE ARE IN THIS CITY.

DENMARK 18 SUPPLIED W!TH AN ARTER!AL ROAD SYSTEM WITH

AMPLE RIGHT OF WAY AND A LARGE MILEAGE OF STONE BLOCK PAVEMENTS,
THERE ARE ALBSO EXPERIMENTAL STRETCHES OF ROAD NEAR COPENHAGEN. AND
THERE 1S A DEPARTURE FROM THE USUAL TYPE OF SUCH ROADS IN THAT
PARALLEL LANES OF DI}FFERENT MATERIALS HAVE BEEN BUILT AND THE
TRAFFIC 18 DIVIDED BETWEEN THE PNEUMATIC, SOLID RUSBBER AND STEEL
TIRED VEH|GCLES, EACH TAKING THE LANE PROVIDED FOR THAT PARTICULAR
TYPE , CNE OF THE NOTABLE TYPES QF TRAFFIC HERE iG THE BICYCLE.
"IN A PORULATION OF 3,283, I83, WE ARE TOLD THERE ARE ONE AND ONE-~
QUARTI R MILLIONS OF BiCYGLES, AND APPARENTLY MOST OF THESE ARE ON

THE ROAD AT THE SaAME TIME.,



CONTRAST WITH THE UnITED STaTES,

CONSIDERING THE RURAL HIGHWAYS THERE ARE TWO OUTSTANDING

CONTRASTS BETWEEN THE UNITED STATES AND THE COUNTRIES HERE
TOQUCHED UPON, THE CHARACTLR AND EXTENT OF HIGHWAY TRAFF1C AND
THE H!GRWAY FINANCES, THE MDITOR PASSENGER CAR |8 REGARDED
STILL, AS IN AN EARLI!EXR TIME IN THE UNITED STATES, AS A LUXURY
AND TREATED AS SUCH, AND 30 IT 1S5 A LUXUKRY, THE PRIGCES OF NEW
CARS ARE HIGH, THOUGH THERE 1S A VERY RAPIDLY GROWING PRODUCT ION
OF LOWER PRICED TY®ES, MCTOR FUEL 1S HIGH. ANNUAL TAXES ARE
HIGH. CONSEQUENTLY THE DEVELOPMENT OF THE USE OF PASSENGER CARS
IN ANY OF THESE COUNTRIES CAN NOT BE REMOTELY COMPARED WITH THE
USE IN THE UNITED STATES. DRIVING OVER THE NATIONAL KHOADS OF
FRANCE FCR EXAMPLE, ONCE QUTSIDE THE I'MMED!ATE INFLUENCE OF A
LARGE CITY THE MOTOR TRAFFIC IS S0 SMALL, IN FACT ALL TRAFFJC I8
80 LIMITED, THAT IT I8 EVIDENT THERE S8 A VERY DIFFERENT KIND OF
LIFE PREVAILING IN THE RURAL COMMUNI!TIES THAN THAT WHICH EX}ISTS
HORE , WHILE THERE IS MUCH VERY SHORT RADIUS MOTOR TRAFFIGC IN THE
LARGE CITIES, THE PEOPLE GENERALLY HAVE NOT DISCOVERED THE
POTENTIALITIES OF MOTOR TRANSPORTATION EITHER FOR BUSINESS OR
RECREATION, THEY HAVE NOT VET FOUND THE WAY TO KNOW THEJR OWN
COUNTRYSIDE, THEIR COUNTRY!S SCENIC ATTRACTIONS OR THE COMMERCIAL
ADVANTAGES OF FAST, CONVENIENT TRANSPORTATION. FROM A LIMITED
VIEWROINT, CONODITIONS APPEAR VERY MUCH AS THEY DID IN THIS COUNTIY
TEN OR FIFTEEN YEARS AGO, JUST BEFORE THE AVALANGCHE OF MOTOR
VEMICLES ENVELOPED US. A SIMILAR TURNING TC THE USE OF MOTOR
VEHICLES WILL COME BUT PROBABLY !T WILL SE SOMEWHAT REVERBED.
QuR PRIVATE MOTORS CAME FIRST AND THE PUBLIC LATER., PossisLY IN
EUROPE THE PUBLIC MOTOR VEHICLE MAY DEVELOP FIRST IN A LARGE WAY,
BOTH BUSSES AND COMMERCIAL HAULERS, TO BE FOLLOWED BY A LARGE USE
OF THE PRIVATE MOTOR.

FINANCTAL ASPECTS.

EVERYWHERE THE RIGHWAY OFFICIALS ARE LABORING UNDER THE
SEVERE HANDICAP OF LACK OF FUNDQS. WHEN IT !S REMEMBERED HOW
MANY OF THE CUROPEAN COUNTRIES FINANCE THE ENTIRE COST OF THE
NATIONAL HIGHWAYS, [T 1S EASILY UNDERSTOOD, WI!TH THE NATIONAL
TREASURIES AND CURRENCIES IN THEIR PRESENT CONDIT IONS,; WHAT
GREAT DIFFICULTIES STAND IN THE WaY OF RENEWING AND REBUILDING
THEIR HIGHWAYS TO MODERN STANDARDS. {T IS UNDOUBTEDLY THIS
SITUATICON THAT HAS TURNED [TALY TOWARD A FAVORASLE CONS IDERATION
OF THE MOTOR TOLL ROAD, PRIVATELY OWNED,
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IN VIEW OF THE DEMONSTRATED CAPACITY OF IMPROVED HiGHWAYS
TO ST IMULATE COMMERCE AND TQO MAKE POSSIBLE NEW LINES OF PROFITABLE
PRODUCT ION, T CAME AS A SHOCK WHEN WE WERE JNFORMED THAT a BOND
I SSUE FOR MUCH NEEDED REHABILITATION OF !MPORTANT HIGHWAYS IN ONE
COUNTRY HAD BEEN FOREIDDEN EECAUSE SUCH EXPENDITURES ARE NOT
CAPABLE QOF PRODUCING A DIRECT RETURN ~~ PRCDF UNANSWEIRABLE THAT
IN HIGH FLACES MODERN HIi GAWaAY TRANSPORT 1S BELJIEVED A LUXURY AND
NOT A COMMERC AL NECESSITY.,

SIMPLE BUT IMPORTANT CONCLUSIONS SHAPE THEMSELVES WITH
THE PRESENT DAY HIGHWAY CONDITIONS OF EUROPE PROJECTED AGAINST
THE BACKGROUND OF THE HIGHWAY HISTORY QF THE TWO THOUSAND YEARS
SINCE THE BEGINNING OF THE Aprplan WAY, A SECTION OF WHICH MAY
BE SEEN TOOAY CROSSING THE CaAMPAGNA, TOWARD THE ALBAN HILLS,
PRESERVED AS AN INTERESTING AND VALUASLE HISTORICAL RECORD; BUT
THE TRAFFIC 18 CARRIED OVER ANOTHER HIGHWAY AND JTSELF HAS ABOUT
THE SAME RELATIONSHIP TO WMODERN ROAD BUILDING AS THE SKELETON
QUTLINES OF THE CLIFF DWELLINGS IN OUR WEST HAVE TO MODERN
ARCHITECTURE , THE LIKENESS TO THE ORIGINAL |8 ABOUT THE BAME
IN EACH,

HiGHWAYS ARE A THING OF SERVICE, SERVICE REQUIRES CHANGES]
THEY MUST THEMSELVEES CHANGE; AND TO PROVIDE ADEQUATE SERVIGE OVER
THE LARGEST POSSIBLE MILEAGE AND AT THE LEAST COST |3 THE REQUIRE=-
MENT JUST NOW, AND THERE |S ABUNDANT EVIDENCE THAT THIS HAS
ALWAYS BEEN THE POLICY WHEN EFFICIENT HIGHWAY SERVICE WAB REQUIRED
OVER A LARGE AREA,

THIS BUILDING UFP UNDER SERVICE, ONLY ANOTHER NAME FOR
STAHGE CONSTRUCTION, HAS ALWAYS PREVAILED, Qur ROADS MUST BE
MAINTAINED AND SBTRENGTHENEDR, CERTAINLY AND CONSTANTLY, BUT THIS
HAS ALWAYS BESN THE CASBE, REFERRING AGAIN TO THE ArmiaN Wav,
WE HMAVE THE RECORD OF I1T5 BEING REPAIRED AND REBUILY FOR AT LEAST
FIVE HUMDRED YEARS ALTHOUGH THE FIRST SECTION WAS, WE READ, B0
EXPENSIVELY SUILT AS TO WRECK THE ROMAN TREASURY. H3ISTORY
ASSERTS LOUDLY THE FACT THAT ONCE HME HAS BET TRAFFIC GOING OVER
A HIGHWAY, THE WORK OF THE ENGINEER HAS JUSYT BEGUN.

AS TO STANDARDS OF CONSTRUCTION, THERE AGAIN 18 FIXED ONLY
THE ONE UNFATLING MEASURE, THAT OF ADEQUATE, BAT!SFACTORY BERVICE
AT MINIMUM ANNUAL COST. No MORE, NO LESS, |35 NEGCESSARY.

DN THE OTHER HAND, WHAT TREMENDOUS SUPPORT HISTORY SUPSLIES
FOR CORRECT PRINCIPLES OF ADMINISTRATION, FRANCE AND OTHER
COUNTRIES WHICH FOR A LONG TIME, FrRoOM 100 10 150 YEARS, HAVE HAD
AN ADEQUATELY PLANNED NATIONAL SBYSTEM WITH THE ROADS CLASSIFIED
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IN ACCORD WITH THEIR [MOORTANGCE aND WITH A HIGHLY QUALIFIED
TECHNICAL CORPS TO CARRY INTO EXEGUTION THE ADMINISTRATIVE
PRINCIPLES, HAVE TODAY A HERITAGE OF UNTOLD VALUE, THEIR

NAT IONAL ROADS HAVE RIGHT OF Wa¥Y WIDTHS, ALIGNMENT; GRADIENTS,
COMPACTED ROAD BEDS AND FINE BRIGGES. THEY LAGCK IN MANY
SECTIONS TOP SURFACINSG SUITABLE FOR HEAVY MOTOR TRAFFIC WHICH
WiLL BE SUPPLIED AS 1T SECOMES POSSISLE, THIS GREAT HERITAGE
FOR FUTURE GENERAT!IONS IB NOT A PRODUCT JF EXTRAORDINARY EXPEND-
ITURES BUT RATHER THE ACCUMULATED RESULT OF YEARS OF CONBISTENTLY
FOLLOWING OUT RIGRT PRINCIPLES OF ADMINISTRATION.

FRANCE 18 NOT LARGE -~ aBouT 200,000 sQuUaARE MILES - A8 COM-
PARED TO THE UNITED States ~ asour 3,000,000 sQuARE MILES, AND
IN THIS GREAT NATIONAL AREA WE ARE ATTEMPT ING TO BECURE THROUGH
CCOPERATION BETWEEN THE STATES aND THE FEDERAL QOVERNMENT UNDER
THE FEDERAL HIGHWAY LEGISLATION, NATIONAL ROUTES OF HIGH STANDARDS.
THE PROGRESS HAS BEEN SUCH THAT THEEVES OF THE ROAD BUILDERS OF
THE OLDER COUNTRIES ARE NOW TURNED THIS WAY AND THE METHODS AND
RESULTS HMERE WILL EXERT A PROFOUND INFLUENCE IN OTHER NATIONS.
THIS I8 VOICED IN NO VaIN OR BOASTING SPIRIT, RATHER IT I8
ONLY TO BUILD ANY FURTHER PROTECTION POSEISBLE THAT WILL GUARD
AGAINST ANY BREAKDOWN OF THE SPIRIT OF COOPERATION BETWEEN THE
STATES AND THE FEDERAL GOVERNMENT.

THIS WOULC BRING DISASTER TO THE COMPLETION OF A NATIONAL
SYSTEM OF HIGHWAYE, NO ONE CAN STUDY THE RISE AND FALL OF
HIGHWAY PROGRESS THROUGH THE YEARS OR OBSERVE THE EXIBTING
EVIDENCE WITHQUT BEING FORCED TO THI6 CONCLUBION.



