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Preface

"with so nuch to be legitimstely ashamed of, our
modern &ge should be cheered by the thouzht that at least
in & few points, ve are veastly superior to our fore-fathers.
Consider, for instance, the metter of roads, bridges, and
gtreets."

Following are some passages teken, as vas the preceed-
ing one, from the article "Some wicked ways of !‘edeival Deys",

by J. T. Durkin, sppearing in Seprtember, 1938 Catholic World,

describing some deplorable states of affairs in times past.
l'odern conditions contrasting to each of these will be
evident from personal experiences.

"The mending of the wicked ways, so often mentioned
in medeival vills, refers not to moral delinquencies, but to
the stete of the roads. In 1412 there wes & traffic jem on
the main road thru Barnet and Saint Albzos tecause of its
being blocked 'with dung, dung heaps, pigs, piz styles, and
piles of tiusber.'"™ "Conditions in city streets were just
as bad, ior: M"sucn streets, by weter felliun: out of gutters--
be holed and founded, to the grete uneace of all the king's
subgetts." 4n entered public coaplaint resd sonething like
this: "Isabella Lucas hes &nd meintaeins a foul gutter run-
ning from her yerd into the Zing's hishwey, to the nuisance of
the people." 4 traveler, John Ze.p, gbout 16C0, s;eeks of
"this foule way, fall of holes, in vhich I could find no
ease; 8ometiues I skipt up to the weist." A4t Lynn "it wvas

necessery to pass & law forbidding butchers to slsughter



their aningls in the middle of the mein street. 3Bridges,
too, were in & bad state. "London bridge is felling dovn"

is & fact of history end tiose words could be used for almost
any of the bridges of this period. "In many & lonely corner
of England there dwelt & monk on a bridge, seying mess deily
in his 1little bridge-chapel, &nd looking over the slaunchy-
ness and& straightyness of the structure."

As one travels 70 or 80 miles per hour alonz one of
the world's modern super-highways, he is prone to observe
his surroundings &s they &are toda;, or &s he has knowvn then
during his lifetine fron first-hand observetion. H=ov much
more interesting life is for us if vwe cast reflections into
the past, as we observe vhat there is for us to see in the
present. I!Taterial things become much more meeningful to us,
in this way, and ve live & more sbundant, more complete
life, To some, in fect to anyone, vho has not experienced
it, a pleasant surprise is in store &t that tine when & roed
means sometning more to him then mile after mile of monoton-
ous pevenent.

with this in mind, I heve chosen "distor of Roads"
as my thesis subject. iaving compiled a tentative biblio-
graphy from numerous indexes, most of the term was spent in
resding, and preparinzg note csrds from the readin} The

1

thesis body weas written from the note cirdis, rcfererce Loirg

o

mede quite frequently to inforwnution contained in books end

articles reed previously.



May this brief swamary of rozd developaent from
animal paths to super-highweays either inform the reader
in & general wuy or leed him to the sources of more deteiled
informnation suggested ty the bibliograpihy, so thet our
highways mignt becomne something more to him than mere end-

less miles of cold concrete.
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It has been 8aid that the height of civilization
attained by a nation 18 reflected in its roads, the arteries
through which the life-blood of the nation flows. A chein
is no stronger than its weskest link and what link is more
important in the ehain thet binds & nation to strong snd
lagting unity then 8 system of good rouds?

A eomprehensive picoture of roasd systems in times an-
terior to the Romans is quite impossible to obtain decause
of incomplete, indefinite information left for us by histor-
ians of that period. The first roeds were prob:zbly paths of
animals, beaten thru the under~-brush to places where food
and water could be obtaineds en first following them prode
ebly tended to follow the ridgzes end high places viere forest
growth was least dense and where swamps and bogs were searce;
where the wind swept away leaves or snow and wiere 8ignal
fires ocould be seen., igrations of tribes or f:nmilles of
people, 1n seerch of places where livinz would be exsier, did
much to create prthways thru the wilderness. Conversely,
pathways once established, served to encoursge migrstions of
peoplees Localization of nmatural resources vhich created &
desire in the humaen heart led to definite, lonz-distence

land routes thru Furoge before 2,000 B. Ce DBut these roads

required no particular specialized effort to construct. They



were merely the natursl result of tramyling of plents and
paoking of 80il by the feet of enimels and human beings.
Roeds a8 we think of them tod«y are somethinz more than

thate Roads might be defined 28 8 mesns of over-leand commn-
ioation, including peths £nd highveys but excludinz streets,
which run within the limits of cities; end we are f:milicy
vith them a8 "weys of trsvel”™ which have rejuired eome degree
of speclaliszed, directed effort, to crecte.

Road-building requires co-operative effort cf a fairly
high orders The wante cf our saveage ancestor were few &nd
of an individual natures He hed no conscious need for roeds,
As he became more civiliged, however, &nd his life beceame
more and more of an Urban nature, the geme treil end neturcl
path beceme insdequate for his commerce and the movenent of
his conquering armies. Roads of & more edvanced chrracter
vere & netural outcome.

We do not know vhen &nd where man first begrn to
build rosdse Ceortainly it was some time tefore the first
suthentic history was written. Lerge cities or dense pop-
ulstions are imposeible without roesde. Just as impossible
would have been the construction of the great pyramids of
Ygypt and the langing Gardens of Bebylon without roeds to
transport meteriesls end supplies. Herodotus tells us thet
a "great king"™ built & megnificiant road aeroes the sends for
the transportation of the meterials for the great pyramia,
employing 100,000 men for & 10 year period to build the
roads This road, ten feet thick in places, was built of .

maesive stone blocks. Trrces may be found today, mear the



great pyramid, probadly the oldest sutheutic reazins of a
road surfszced with etonees LRoeds similer to this oae are
"@aid to huvo been bullt et the pslace of Znoesos in Crete,
and at Cyrencee Larly hisboriane epeak Of roads radiating
from Bebylon, on or before 2,000 B. Co Thaese rosds extend-
ed to busag, Febotana, Sardis, &nl [lineveins The historian
Sgrabo even specks cf t:e Dabylon-lilnevein road as bdeing
paved with brick lsid in & mortsr of asphaltume In the
"Agsyrian enplre roadways were maintained for messengers and
the traasportation of produce for tue 1inperial house-hold.
A road consistinz of e foundation oi bricks covered with
asphalt snd surfaced vith limestone wnd red brescia wcs built
by Febuchadnezzar in honor of his fevorite God, ‘rrduke The
anoient Persisns, Assyrians, Certhaginians, Chinese tud
Peruvians vere all grezt rozd-builders, Their vorks, howe
ever, have larzely dis:;peared end the records of their
sochievencnts hsve teen lost or lergely fcrgottens Cpeaking
of the city of Fphesus, on the river Cayeter, flowing into
the bay cf Scala Eova on the Vest coust of Asia ‘Yinor, dis-
ooveries made thcre in the nineteentn century of reuntins of
Persien civilization, included "a merble-paved roud 35 feet
wide turning Horthverd eround lount Carecsus vith four diste
inot chariot ruts cut deeily in 1t"} 1lore w11l be included

later concerning the Peruvien road-builderse

l-ﬁood, Je Je, " 0odern Liccoveries on the Site cof

Ancient Fphesus."
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As a oivilisation may be recognized thru its roads,
80 the administrative erd =ilitary genius of the Romans is
reflected bect in her highways. Conquests were followed with
extensive roed-building in order to dispense edministration
of government, military protection &nd shipments of econouic
goods to the most remote parts of the far-flung empire. le
have handed down to us guite & defailed ecoount of the munner
in which Romsn roade were builf aﬁd useds This is the first
systemsctic rosd system of which we have a8 defenite knowledge.

The first of the great Roman roads, and doubtlecs
the qoat famoue; was the fpplan wry, commenced in 312 Be C,
during the reign ofxEmperor Appius Claudius Csecus, from
;honoo the name "Appian® way is derived., This rosd was first
duilt from Kome to Capua, a8 disience of sbout 142 Italien
miles, end later extended to Brundisiun, a total dictence of
360 miles, It was probsbly completed by Julias Czesar.
Abont 220 Be Ce the Becond rozd wae sterted. Th;s road €ros-
#ed the river Kar sbout 60 miles from Rome by a great stone-
arch bridge with & central span of 150 feet and & rise of 100
feot. (Evidence thet Roman engineerinz skill was not confined
te roads slonee) After coapletion of the Flaminian vay,
road-building progressed'Very rapldly, till at the geight of
her glory, about 28 B, Ce, Rome had traversed every conquered
provence with 8 conneoting road systea which 1s eétimated to
have aggreguted 55.655 miles.

At this tize there were 7 mein highways whieh had their
begining at the gates of Rome. Desides the two mentioned there



were the lLatina, Salericn, Valorien, Caésian,‘and Lurelian
%ays. Twenty-nine roeds in all cen be sr1d to have redisted
from Rome, reaching out to contuct the vast highwey network,
The eomplete network embraced, -aceording to the Itinersry

of Antonine, 372 mein roedss Thege were known as militery,
eonsular, or praetorian, depending on their purpoce or their
dPuilder. Milages eontained in component parts of the Fmpire,
inoluding only main pudlic uays lquﬁing from Lome to the

provinces end lerge oities, ere given in the followin3z tztles:-

Romen !iiles Roman Miles
Italy..........g.13.024 Sardini@ecececccceeees200
Geulecsooosceccesed, 320 CoreioBeceseececssecels
8paifecccvecccanes?,700 Africa (less Egypt).9,348
Great Britsin.....2,597 FZ¥ptecsccsscecoressl500
51011Feecccoseceeel 362 AE18iesessescscnesss 850D

Total 63,658 mi.
In addition to these muin public weys there wes 8 large
milage of parish roads counnectimg the public weys with the
seeondery towns and boroughs, end of faerm roeds vhich connect-
ed the public ways and rerish roads to the farms end hsmlets.

The great extent, durability, and solidity of these

roads and the ingenuity of their bullders hss becen & source
of astonishment and admirstion all through the ages. Such
natural obstecles as mountains, swanps, lakes end rivers
seemed to sncourage the Romans to overeome them rather then
to offer any discourasxmenty: Topogrephy Seems to have ottsine

ed 1little ettention, the roads being duilt in streight lines,



thru mountzins und aexross villeys &rd swempse Tremendous ex-
pense wzs gone to in oxrder to echieve these un-usuel sccompe
liehments, dut expense scemed &n un-ingortant factor in the
Romen plens for a foer-flung, well governed emg.iree Iven
secs did not hsalt prozresse The roads were bullt to the
water's edge &nd thep contimed u,on tue opposite snoree

Comstruction procecdure followed & guite weli defined
set of "steges of developmert™, in the mejority of Romen
roadse A typlcsl method vill be given heres
Wiiere swaapy, mershy, or otherwise uastable conlitions were
encountered, a wood frene-vork vas firet builte The Joints
were moade of en Cek that wes not susceptable to shrinkage or
warpinge ToO protect the oek from the deétructiva ection of
the.limé ﬁo‘be used lcter, mized with othef metorials, 1t
waa'cbvered with & layer of rushes or seeds, or sometiues
strav, On‘this protective leyer wng leid the foundation,
and fémﬂinin; construction wes carried 6ﬁt Just a&s thouzh
it were on firm ground. Total thickness of mesonry sece:s to
have been soaewnet reduced ou the frame-work, however, to
reduce the dead load of tho road-way ugon the wood framce
work and the un-stable sub-soil. ‘

Upon solid ground, lixits of the roadyay were marked
40 feet epart, with a plow, Two perallel trenches were dug
along these "limit lines" to determine the nature of the
sub-80il and the depth required to get to a 801i1d foundation.
Earth waa then renoved between the trenches to the level of

the roed-bed £nd carrled out by & rorter with a dbasket on



his backe then un-suitshle riaterials were encoﬁntered,
they were renoved &ni recplncel by a suitidle soil vwhich wes
nicely oconpacted by &8 tz 1 eTe Vocden piles vere driven into
the foundstion, 1f necessary, to secure a fira bede The
finel, firm rosd-bed was csrofully levelcd to recelve the
surfecins meterialss Usub-soil wes slus;s cerefully roiaed,
even vwvhere the excsvction shoved vhat &ppesred to be &
| ocomparatively firm foundation.
Th? Beddinj Courses Upon the propared soil foundintion there
wos epread a 4 to 6 ineh layer 0f course scnd or a onme inch
layer of line and sand mortare This bedding course was to
acoomodate the irresularities in the rough lover elde of the
stones used in the firsi eourse of musonry., Watdr for
si&king the line uscd in mortar-malking was carried in earthen-
ware Jars upon the hesds of waler-bearers. Someti.es V shepe
wooden trougihs were used to tranaport water from the source
of aupplfo |
The Pirst Course: Into the teiding course wes 1l2id the first
course, consisting of two lavers of flet stones cemented
together with well ten.ered line mortar, No stones in this
course were permitted to be of a8 size smuller than would f1ill
e men®s hend, end the lurger stones vere errainged glong
tnhe eides cf the causewsay to act as & retseining wall, Cley
wus sémetimee used a8 a eubstitute for lice morter in cenente

irz, in localeties vhere line wis not readily asveilsdle. Al-

most eny kind of stone wes uged in t.is course, its purpose
belnaz only to provide tolicitye Iirst covrese tinicknese varied

from ten inches in good ground to £4 inches in less steble



ground. Ordinsry masons were oonsidered ccpable of placing

this course. For cutting the stone they employed a chisel

and mallet, iron wedges, the edse (a cutting tool), &nd a

8aw,

The Second Course: This bed was mude of broken stones emeller

then the first course, and mixed with lime. Freshly dbroken

stone were used e2nd mixed with quicklime in a 3 to 1 ratio.

Yhen aggregate ocume from old duildings, however, more lime

was used and the ratio changed to 6:2, A rammer was used

to strengthen, egqualize, &nd smooth the mixture. The layer

vas built up to & thickness of nine inches after deing rammed.
The initial step in laying this course consisted of

spreading a layer of mortar over the first course with & rake.

The gravel or brokén stone was dumped onto the mortar and

pounded into it with a tamper. Mortar was used only in such

quantity that voids remeined in the surfsce of the gravel

or broken stone to which the mext layer would form a substant-

ial dond,

The Third Course: Composed of a gravel or coarse ssnd end

freshly slaked hot lime ccment mortar, thie course is bonded

into the intersticies left in the surface of the preceeding

layere The course is placed in relatively thin layers, eech

layer being ocompacted with & roller.s At the sides, all of

the larers of this 3rd. course eggregete a thickness of

adout one foot. In the central section, thickness is inoreas-

ed to spproximately one and one half feet to form the srown.

This nucleus material, &8 the 3rd. course is called, formed



th..voarins surface tbr the side foads, which were at & lowe

or level than the eentral roadway or &gger.

The Wearing Goufle: This last eourse waé bedded into the fresh-
1y laid 3rde. eourse within the central portion of the roadwey
bethen the side oniba. A orown of sbout six inches in 16

foot was provided for drainage and drains were prﬁvided at
intervels thru the side ourbs and under the side roads to the
ditehes. |

Especially on the larger, more important roads, like
the Applan tay, the wearing surface was scomposed of herd,
wear-resisting stone 1ike silex or flint-like larve. This
stone was eut into the shape of polygons of various shipes
and sises from one to ttho feet in dismater and about
8ix inches thicke The upper surface was ocut smooth while
the under surface was left roughe The Joints were fitted
80 closely as to be hardly discernable. Occassionly the
surface 0f the road was made of conorete.

The slde ourdbs projeoted.eighteen inches ebove the
side rosds, and were two feet wilde. They were bullt upon
the touﬁdation of large stones extending through the first
eourse, a8 shown in the sketohes. The total thickness of
all the courses varied from 3 o C% feete The over-asll
width of the Applan wey at the surface was about 36 feet,

Typiocal traffic upon the major highweys conaieted of
the ﬁorse-drawn chariot, the liinrioue human carried liter,
the fumily eoach, the wazon, the pack animal, end foot traffiec.

Roman infsntry used the roads considerably, and the poor
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man'e method of travel was on foot, accompanied by & pack
animal which carried his baggege. The "side-road™ afforded
an excellent place for the commanding offieers to walk when
.on the march with the infantrye

The origin of all great military roads wss marked
with a golden milestone in Rome, placed there by Augustuse.
Romans placed milestones slong &1l of their principle high-
ways, spaced 1,000 Roman paces (4,861 English. feet) spart.
In the vicinity of Rone these milestones represented the
distance from the central golden milestone. Beyond 100
miles from Rome and in the provences, the milestones showed
the distance to the necrect principle towne

The public roads renked high among the magnifioant
works of Kone. Untold wezlth and lador were expended in
their construction and only officisls of the highest rank
wore.considered worthy to be entructed with the direction ot
.work on the important rosdse During the "mpire, Agustus
himself assumed charge of the roads.

There are meny distinguishing churscteristics which
the Romsn roade posess throughout their extent. Though une
daunted by natural obstacles, the Romans took cdvantage of
all existing nsturazl conditions in order to me%e the most of
the Englneering knowledge of their timees They avoided cuts
whenevey possible and they preferred side-hill location to
the exclusion of vslleys, where foundotion problexns precente

od greater difficulties. No attcmpt wes made to balance

outs and fills, either in profile or cross-gection., Fxceps



11

for side-hill excavetion, open cuts were ususlly found oaly
in roeck. Uo explosives were then available, and all rook
exsavation had to be done by the slow end laborious process
of pioking and wedginge hen ryock work WeS neccesury,
tunnels were proferred to open cuts so that the rock removal
would be confined to the necescary crocs-cections. 4mong
the outstanding examples of rock cuts is the one on tiae Applan
Tay mesr Terracine, thru & oliff of marble (117 feet high
and 98 feet log?), and on the Flaninicn Vay et the crocsing
of the Appenines there is a tunnel ¢f a 984 foot lengthe.
Curves rejuired rather large radli tecause of the lons terms
of horses, sonetimes com;oscd of ten horses driven two abreast,
Sometimes short rcdius curves were reguired, however, to
avoid decp cuts in slopyinz terreine As & rule, Fomen rceds
were distinguilshed by loag tengents, undulatinz profiles,
and crowned surfaces. A considersble amcunt of forced labor
wed used to build sand mcinbteia the roads, &«nd gerrisons of
soldiers policed theme <Lenetors and others wisking to gain
favor and fame, used their privato wealth for hishwey extenw
sion end irn.rovement, but increasingly the populations living
on or near the roads were reiuired to meintain theme

An avorage Loman military roed has been ecstinmuted to
eoet 116,000 per mile to reproiuce in the United States in
1926¢ This ealeculation 1s dased on &a &veruge road width of
twelve Roman feet between side borders with two "side rcads”,
each two feet wide &1d &n erzer (middle section) of three and
one fourth feet in tnlckinessg a1l bullt without the eid of



12

statuate labor or legionary soldierse The estimcted cost of
the Via Appia as based upon 1926 velues in thne United ttates
is {300,000 per mile. !ilitary rosds were comnstructed by the
state end mainfainod by & tox assessced upon real property.
Such meens &8 doﬂationa, statuste labor, &nd re:uisitions,
were uaed.to obtain rosd rnqu. Before ectablishment of

the pudblic land register, the cost of road s«nd dridge mnin
tenauoe_w;e met thru tolls. Parish and secondery rouds

were charged, during construction, to the towns &nd btoroughs,
with the.help of apeéial donstions, and meintained by statuete

labor provided by the owners of sdjoining propertye

Cross Section of the Appian Way

by Cresy
18£6)

Cross Section of the Appian Way
b( Leger

A%pgav n)nhown by Cresy (6) and Leger (4).

o . - A

Ficure 3.—Croxss-section of the Via

A verse description of Rome &and her roed system was
printed in larch, 1940 iesue of "Roads end Streets”. Being

somevwhat spyropriate, it is reproduced here.



"That's Ukhat Cld Caessar Ii4d"

"then Caeser took & westward ride
And grabbed the Gauls for Rome,
that was the first thing he did
To make them feel &t home?
Did he incressa *ve people's loans,
Nol He dugz ia sad built good ro8ds—w
That's what o0ld Ceeser did.
He bullt good roads from hill to hill,
Good rosds from vale to vale;
He ran a good roads movenent
T111 Rome got all the Kale.
He told the folks to btuy & home,
Built roads their ruts to riqd,
Until ell the roads led to Lome
That's what o0ld Caesar did.
Apnd if our nation wants to be
The center of the map,
¥here folks will want to settle down
And live in plenty's leap;
If tnis broad lsnd its own abodes
0f poverty would rid
Then let us plan and build good roads,
Juet like 0ld Ceesar Aaidl"

The Romans relied upon massive construction in their
roads, to support the relatively light traffie, where-ecs
modern roads ere built on the sesumption that the pevement
should act as & wearing surface and roof to protect the sube
#8011 whioch bears the loed, This solidity, though involve
ing concideratle waste moterial, is responsidle for the
resistance to disintegration waich nes preserved the Lomen
roads for us to see, &nd in sos1e cacEces use.

The system of Gsllio-Roman rosds lasted from tihe fall
of the Empire in te West, in A, D. 476, to the middle of the
7th. ocenturye The roeds, &8 a syctem, discppeared graduelly

in the following centurye. Uith rise of feudalism, Fonen



rosds were in meny oases destroyed to prevent sttsck of
the enemy. Thus under the chaotic polotical conditions of
the middle agee,r ropam were 'uglooted aend roads fell into
a state of general dis-use.

Al WTITAES B oo
- RATIO VEROSININIS Fomw s
B ‘All:l'“"'A.“\ul\ul\- o MERIEANT S @R a2 OV

England went thru a 1400 year period
of neglect and disimtergration beginning with the Anglo-

Sexon invasion in the fifth century. These 0ld roads were
given English names and they were attridbuted to a fabdbulous

origin, Romen roads in England underwent their worst
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period of decay in the 1Gthe century vhen m:n uéed the nmater-
18] they afforded and destroyed them in order to make turapikes.
Those un-disturbed by men beccme covered vith & protestive
earth covering and seem to be little effected by the centuries
of neglect,

The way the Roman roads benefited human civilisation
and ithe mognitude of such benefits ere & bit uncertsain,
Shroly one ¢an be sefe in eaying that they did offer s
material aid, At lzacst 1f "The Glory thet was Rome™ benefited
oivilization and if tre Komzn methods of control of & vast
oiviligsed engire beneflited oivilization, tmen certainly the
roads making possible Rone's Glory &nd the uuity of Rome with
her provinces, deserve first oredit for the benefits of the

Romen Empire to civilizatione

Inoan Roads

Centuries before the first Eauropezan set foot on
Americen soil en International highway which might be termed
"Amerioa's first highway'; had been constructed snd was in
d4aily use. This highway, or at leesst & portion of its 4,000
mile extent through the South American Andes, wss built by
the pre~Incan aborigines of Peru, sometime prior to the year
800 A. Do

A Peruvian tride exercised snpreme control over &
rezion extending west of the Ltlsntic slope of tSouth Amerieca
between Quito in Equador snd the river !bule in Chile at
the time of the Spanish expedition under Pisarro in 1533,



This ¢ribe, known &8 the Incas, had succeeded the Tish-
uamoco tribe after the "dark period”, 800 to 1100 A. e
The Inocas not only repeated, but surpassed the "empire”
which had left $he beginning of the famed Incan roads,
the "King®s Road”.

Though known &8 the Inocan Road &nd though doultless
improved, extended £nd maintained by the Incas, the "Zing's
Road™ developed with the Inscan predecessors, about wnich
little oen be learned, The only thing that is defenitely
known is that they were & highly eivilized race, wonderful
engineers and bdbuilders, and that they left remains of their
structures to tell us of their ocivilization. History doces
sot tell us when the road system was started, vhat 1t cost,
when its idea was oonceivéd or how much time was consumed
in its comstruction, Confliots concerning details of the
roed are quite numerous in various accounts of its history

and description. One writer, for instance, leaves one with
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the impreceion thut they were not more than 3 to § feet wide,

and shows pictures of them which substantiete this belief,
'Aaothcr writer, on the other hand, s;eaks of roads 25 feet
wide. Perhaps the latter writer is speaking of a “cleared
way" inoluding more than the width of the actusl pavement}
or perheps the two writers ere eauch descriting a different

section of the rosd system 88 it actuslly existed. At any

rate everyone 18 agreed thet this South-Americen civilization

414 posess unusual engineerinz end handi-eraft skill oconw

sidering the handicaps they were facing, &8 will be descrided

presently.
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These eecrly rosd-buildcrs posessed no knovledze of
Iron or Steel, tust ve know of, they pocecsed no true mathome
etical instruments, no transits, no ccm.csses, in foet no
eomprehension of enziaceriny s 1t i3 now understioods Yeib
they built their rocd thm a counlry thet yprecents somo of
the greatect olLstucless The Incem highwey followed the
genersl line of tle fndes from Culto, Teusdor to Iucuncn,
Caile with eide roads branci:iny off at irtervalse "A seoond
road, 25 feet wide £nd uluoct &8 reacrkeble as the first
followed the shore line from Touador to Chilefd.

These builders are fzmous for the erchitecture and
type of construction in their public tuildinzs, remsins of
which ¢an be found &t the ;resent time covered viith 8 S0Ve
wnst proteqtive coverinz of tropical Jungle growthe Out-
standing rractice was charucterigsed by & "Cyclcpean type®,
most of mhiéh centerwed in and abqut Cuzoo, Wiich loter
became the copital of the Incan Emuiree. O cenent or mortsar
vas used, the wclls &nd brid~es bteing formed of 1mmence
stone blocks, sonetices welghing 20 to 30 tons erche These
slones were ocut, faced &nd fitted with ansazing acouracye
This type construction was incorzorrted into the roads in
meny sectlions and materiel for meny of the wells end tuildings
mgst haeve becn transported lonz disteéoes over these roadss

Road grades in the mountains were easy end accarate.
8 eurves were conputed, shelves were hevwn from solid rock,

and ravines &nd ciesns vere cross~d by cancewuye of solid

‘Vorrill. Hyatt, Solentifioc Americzn, July, 1930
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mesonry £111, or 1f they were too deep, by suspension bridgzes
with cables of wool, cotton, or fiber ropee For & great
portion of its length the rosd wus peved, mech of it surfuced
with &sphalt or bitumen, 813 it was so well bullt that long
stretohes of it are in use &t the present tinee (The use to
whieh these roads are put &t tne present tiue 1s not told,

If they ere used for vheeleld vehielus, they must have either
been widened to eccomnodste them or, have been the 25 foot
wiith variety to bezin %xithe If modera use is for puek
animals end foot treffle, the 3 to § fool widin will probebly
still accomnodate traeffice.) Like 211 other great highvays

it had its suxillary structurese A% intervalg there vere
"rest houses, for the traveler, wiich eerved &lso 8 reley
stetions for the couriers of the Incese There were "Imperial
Inne™ every 40 miles vhich served &8 store houses for food,
eupplies, ejuipnont of the ercy, cr for vellef of neijaloring
villazes in case of furinec or worg and &8s eeting places for
the &rmy when on the marce There wos & ccntinuous series

of sentry stotions, forts, end watehetowers, which incore
porated a system of signcl fires, or lizhis. Iion were &lvays
on duty end messsages vwere trancmitted very repildlye To
trancait e message from the Chilean terainus of the rosd to
Quito, sbout 4,000 miles, ordinarily required sbout six
hoursy by this method ol signal lightse Izportant &s it wus
for pesceful purposcs, to the Inczs, thelr highwas wes
primerily a militery roude DPower could bo eccily £nd quicke
ly concentrated et cdventegeous points, through its feeilities.
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The roads of the Inces have hed the misfortune to
faspire a greater number of esilly remarks than slmost &any-
thing else in Andean historye The truth lies mid-wey between
the belittling statement of the Abbe Raynal to the effect
that they were merely lines of posts intended to guide travel-
ors, and the fantastic statement of & modern imdginist to the
effeoct that "the roads leaped gally from peck t0 peak end
across lskes”", Such seens to be typical of the uncerteinty
of the various sources from which we learn of the fanous
Inocan roads.

There was a fundcmentsl difference betveen the purpose
0of the Incan roads and the roads of Europe in thet period.
The nan-cuma Or purina-cuma, of Peru were destinmed only for
officisl uses; armies, ocourtiers, colonists, and officials
and burden besrers of the stcte. The people could use them
only to attend the established fauirs snd $0 return home from
theme There 18, then & munifestation of the limited
Geogrephical orbit within which the macs of the people spent
their lives. On the contrary, vast distances vere covered
by the emperor, and certain priveleged others, they being

carried in & "liter" by stete-employed burden-bearerse.

Maven Roads

Centrel America, too, leaves evidence of heving
attained & nodble stete of civilization. Between the fourth
end tenth centuries, when central Yucatan was the home of the

great civilization of the ancient 'aya, paved rouads of



remarkadbly permonant construection connected the main centers
of population &nd rediasted out to the minor citiess Greatest
of these roads was 623 miles long, connecting the oities of
Coba and Yexnnae This rounte vas recently exylored b& 8rche
aeoligists from Carnegie institution, A complete report of
their discoveries is publishe§ in the Carnegie Institution
bulletin of September 24, 1933,

This road, long sbendoned, 18 covered dy Jungle growth
whioch eauses 2ll former !myan civilization to remain quits
inacesssble. From Yaxuna the roed wes found to run almost
perfeotly straight for 43 miless In the remanining 19%
miles, its original direction changes only slightly but four
times., Bullt from 30 to 34 feet wide, the road was kept
from 2 to 8 feet above the surfuce level of tue terraine,

Aotusl construetion consisted of iigging down to
hard-pan, {quite near the ground surface in most sections)
then erecting retaining walls of limestone set in mortar to
the desired roed heigut. Space between these retaininz walls
was filled with large stones chinked with smeller ones, &nd
hammered carefully into plecees Filling wus accomplisned in

eourses, esch succeelding course eonsisting of smuller stone,

until the rejuisite neisht was attained,,at which stege e
layer of finely broken rock was added. After hanmering or
rolling to a smooth surface, & fine costinz of ceuent mortar
wes applied.s Torkers are shown to heve becen very careful in
mixing, placing, and euring this cement morter finish. The

cement mortar used vas & mixture of sluked lime and sasesbe
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(White earth, a conzlomerzte lyinz beneetn the limestone
cap.rock of the country)

Sixteen of these raised roads were bullt. It is
difficult to be certain of dstes when writing of 'myen
eivilisation because of lack of definite evidence of time of
happenings and because of lsck of deteiled written history,
but it is probatle thet these rocds were dullt between the
4th. and 7th. centvrics by men quite cepable of designing
these great csuse-wayses (It seens that an sdequate design
for these roeds vculd includc dreinsge through the "lime-
stone retaining walls", but no euch dreinage 1s mentioned
in anything I heve reud)

Heving no beests of burden or whceled vehicles, the
Meyens evidently bullt thece highwuys for foot tranffio only.

Appecrence of thece rouds wte white, &8 the modern
Indisn neme of the enclent stone roads, "tacbe" eeeihite
roed, implies. They would doultless have compered in eppear-

ence with our "crest white weys™ of todey.

The first worlde-renowned road system to develop after
the deeline of the Romen roasds, vwag thst of the Frenche As
most of this progrun was carried out under liapoleon, the era
i8 often referred to as "llapoleonic road-building. Road-
building the world over during the "dark eges” (500 to 1150
As D,) &8nd the middle 2ges on into the 18th. century wus
relatively ,retty much &t & stand-still, When the Romen
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Erpire declincd in power the world rord sryeten es such,
broke doiv.ns Different conditionc, hovever, preveiled in
different eountries. Teligions pilgrinec-es, the erucades,
the Journies of the soculer rulers, &¢nd the high dignitaries
of the church &1l lecve 8018 record of trans-state and trans-
eontinental yroutes, but the records of commerce are meager.
The general tendency was toward feudsal goverament which
resulted in nozlect and sctusl tearing up of ssne of the
enclent ro=ds, 6s & means of ;rotectione During this perioe
the ro=zds and elso the tuildings of Rone were ravaged to
8 much greater extent to ;rovile buildin: meterisls and
metals then by oonﬁuest. fire, or eny other causces.

Lepoleon beonne first comsul c¢f France in 1799 and
began &t once to build s system of mationzl roasds. In 1804
he ﬁeoame enperor by plebiscite ani also crowned himeelf
King et !dlsn, of the monarchy of Lorth Italye 7Thus a
large part of the forier Ronan Eaplire, 12} centuries earlier,
was again brought under &n empire, this tinse that of Frunce.
The Corys de Ponts und Chaussees8 had becen established in
1796, and wes composed of enzinesrs trained in the art of
road and bridge construotion &nd maintenancgy W%hen Kapoleon
denssnded and vigorouely supported & big rosd-building
progrem, lerze eccomplishments viere possible throuzh the
eveilsble orgenizations In 1811 & nniform system of high-
wey adninistration was esteblished, the besioc principles
of which have, to this day, been un-changed. EKoads were

devided, under this organizetion, into Imperical snd departe



mentel yYoutese Flnuncisl recpoasatilisy wes fixed upoa the
federzl governaecat and the departlenis. Tourleea Iujerial
roads of the first eless vere designzied, lecdinz from karis
to the principle cities of the frontiere Thirteen Isperial
roads of the second cluss led from Paris to less i acortant
eitles of the frontier erd twohundred end two Iamzcrial
r0ad3 of tae third olass Jolaned iaterior citlese Thece
Imperisl roads coaprisel e total of sbout 17,000 uiles.
There were 1,105 dsparimental rosda cou.rising sbout 12,000
miles. The mont-Cenis, connecting Paris and Turim and thae
Simplon, conuectinz Paris with "{1zn, Zome, 2ad o les,
wore incluaded 1n this Letional rosd systeme

The Fronch rozl gystem is found in history &8 rsnking
aaonz the three outetzrnling rocd systens not only kheecnuce
of vne fiane deslin incerporated in these roa&s‘but also
because of the hiza order of orgrnlzation rsquired to male
euch & gystea possiile &nd bescunse they serv:d &n exapire of
sucn luoportancey In.ortant both for its mere vasiness anid
inportant £ .r the culture it left for the rest of the world,
The Roncn and the smerican roud setemns have these pointe in
comnon with the French eystems and no other road s ctem in
history can compete for a pleee with these three outstanding
8;8tems because of lack of one or more of these chzracieristicse.

The French did not invent 8 road design whica was 80
far removed from the 0l1d HRonna design bul waut thelr rocds
retained soue rescablance to the 014 Kouaan roads. (ks8sive=

nes8 of construction wus largely done awey with, materlally



Peducing the unit coet end proving the effectiveness of an

effecient rocd-building orgenisetion. Comparison end contrast

of road designs, ss far &8 pavemeut thickness is concerned,
oen be moet effectively seen, by following the evolution of

road eross-sections shown pletoricily bLelowe.

TELFORD ROAD, ENGLAND, 1820.

| 18-0"

ORIGINAL MACADAM ROAD, ENGLAND, 1816.

L o
16~
02

HEAVY-DUTY 2-LANE CONCRETE PAVEMENT, UNITED STATES, 1934.

Orool-loctioh. comparinz the thickness of rozd surfoces in

Anclent and lodern times.



Poth the Roman en? lrench rced cyctems have cone dovwn
thru history €8s militery hishweyse Contrary to gerercl belief,
the greatect exjpenditures vere n:de for road-building
proegrams and fhe mcet extencive mileges were added efter
the bounderies of beth these Impires had tecn extended to
their pgreatect dimensionee Thece roads were uced for milite
ary purpcses, to bte sure, tut beth fupustus ernd l'spoleon
concentrzted or &8 roed-bullding progrem which would reve
poseidble the eiéminictretion of & fer-flung empire, provide
guffeciernt focd for thelr peo;le, 221 stimulete trede end
coxzerces “udting repoleon on the question: "I feer
poruler iaorrrceticns dce to Jeconomie Gauses, though I em
not efrsid cf poloticel up-risingzs.” /fa edeguate trenc-
portation systea 1s furndunmentzl to a larze naticne. .8,
here in i‘uerica ere grone to think of our hignwey eystem
a8 hsving dbeen bullt purely for econo:zio purposes &nd to
t:ink of the french end Foian roeds eg hevinz been built
for militery purpoges only. If we elevoie ourselves to e
bit more cocmopolitian polint of view, we crn ecsily dcleot
the sizilerity of pnr.ose of thcse three greut syitense It
w: 8 Just pointed out thet for more road :milage wes addcd to
freach £nd T.o:ann roeds efler concueet had ceased then during
expansion. Cen these lect-built rosds (Com.rising wore then
hal? the total milere) be projerly terned parely wmilitary?
If the United State: wae to be involved in &ny kind of vam
would not our roads becone militery roude? Could not the

roeds bullt in tae Jnited ttetes bty the French to out-wit
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the British and vice-vcores, pro.erly bes exlled nilitary

roeds? Cne might argue tuct those early roeds were not rezlly
rouads &nd onr rexzl roud gysicy begun only with the clociny of
the orld tere <IThat is cuite truse bubl I telieve that the
rezder vill ezree tiah tiere i8 & similz=rity cof purpose
conuon to the tkhree great s; stems wiich 1s often over-

looked; that of cdulunistrative and ecomomic controle 1In

spite of this <imnllerity of purpose, beceuse of the iaherent
properties of tie French and Fomen Fupires bordering on
hostile meighbors, &nd of the Julited ttates, ia 1t3 precent
status, belng sdjecent caly to friesndly neignbors, the purpose
of the road eysteans of the former tvo mizht Le coxmonly

called military and theld of thue latter purely economnice This
latter definition of pur,.oses, Lowever, saould elvsjs te
suj;plemented by the diess coanbtelued in the first pert of

this parsgreph, snoviug the sinllarity of purgoce of all

great rozd s stems.

critis) Foads

The earliest thorou~hfures in I'ritein ere ia the form
of "green Taya", or tracks Zor foot troffic. ThLece vere
confined to ojen lend in &l1 coocs, end more jarticulirly
to hish ground, thus reeping clecr ¢f foresta, undergrcwth
and merchy lande The truveler waa toushit Ly erd experienoce,
in the intercstis of hic [erconul safety, to keep to cren
ground, ecvey from the herunts of 1414 epimels end kic ¢till
more savege fellow men, and to regerd every stranger by the

wvay 88 a potentiasl eneny.



1he four forous "rouus we, 8" builé ia vae Lritisa
Isles by tie iHoman3d walle 4 .8y were in pover: Latliag cirete
The Ickaoleld or Jdizenlld .uj, rLiwlag <trele, snd ifosse woy,
were lefst to deony witihh the dosvnfuell o tie il.owun Lugire
because of tae disvppesruice of ars ad ingpiration wiaden
went hsad in hoad wita Lomcu roud-balldinge Couscyuently
tho wateri:l end social progress of britsin wus retarded
fourteen centurieses Toad-buildivgz did not ilourish &guin
t1ll "stone-breckln; .cidsn", &8 he wed kunown, deviced a
means of good-roud conotruciions reilure of roud-building
to pick up aguln, tny aulcker thea it did, after the
Eoman decline, m&j be ettributed to existing law which
compelled eech Porish to maintein 1ts ovn rozds by ststuste
lebor, but esteblistacnt of turnpike trusts snd roud msine
tensnce by tolls secued to have eifected but little improve-
ments -

Betwecen 1700 &and 1774, 453 scte of Perlaiment were
puesed, establishiny loezl orcunizations known e&s turnpike
trusts, to deal with the transport problems These turnpike
truets were in-effective breunege ther were too smll end
too numerous to function eficociently, &8 they were set upe
A good method of constraction wes the fundsmental laclting
elenent .

Condition of the ¥nzlish Roads during the "duark
ezes” cun quite aptly be &;prehended ty reeding a few
quotetions from lLevercux's "Jjoan Loudon "sAdam": A lavyer,

writiag to nis wife 1a 1699 sayss "The Sussex Hays are bed

a7
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and ruinous bLeyond imacinations"™ This luwyer aittributed the
long liéba of tie Snscex weinche® t0 the constent pullinz of
their feet out of the mud which he concludes "tend to streng-
then the muscles &nd lengthen the btone."™ In 1736 Lord Herney
g0 pluined thut "the road lLetween this pluace end London is

80 infsaously bad thet we live here in the szme solitude es
if east on 8 rock in the middle of the oceah. All Londoners
tell us that between them snd us there 18 an im,.ossible gulf
of mud." Ravelagh, en smscment plsce, used to keep a patrol
of "twelve lusty fellove"to guerd their patrons from essult
oa their outward, and their homeward way. When returning
from & vieit to Lord Fitg william at VWentworth, ebout this
tine, the Pringe of tales's caerriaze overturned nezr lewerk
and rolled down-hille The carrieze was broken to bits when
it reached the bottoa but the royal @ccupant miracalously
escaped with only a few bruises.

John ‘‘cida=n, borm in 1756, was the first man to realize
that the developuent of Enzlish natural resources depended
upon & eoherent system of roads, sclentifically planned end
oonetruoted. Vhen Yre. YMcldem wes 14 years 0ld he left his
1mpoveriehedlfamily in Enzlsnd to live with & merchant uncle
in New York State. Ile et up & merchent trsde of his ovn,
with his uncle’s help, pgot married, end lived in ‘merica for
thirteen years. John and his uncle were instrumentai in
founding the llew York Chamber of conmerce &nd John served &s
its treepurer in 1774, 8t the gge of eightecen yeers. On
returning to Fngland vwith his femily, John soon found a

leading place in Fudblic 1life theree Having elws; s posessed
& deep-sected interest in road-building and road construction
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metnods, he directed Lis crcrgics ¢lous tuis liune o7 wourke
AZCer long hurd yecrs of ewheuctlve work, much of it &t his
ovn exgence, tnd cffer sullering uny éiscourvging ex,eriences
wiih his rozd-builéiny progrens, .Te cAduea ves filuvily
pobticcd £8 & muil vino poseused so.e roud-buildisg kuoowledpe
and we8 invited to tale entire citrge of 146 miles of roed
es genercl surveyer, ia 1ldl3, at €U0 gouunds per yeaTre 4t
the rejuest of t.e house ¢? cuanong ke published & book,
"lhe prescot s iten off lowd-tuilling”, so t .4l tetter rueds
c0::13 be inciituted thrcughiout Znzlarde This writing wes
done after rouds hed teen Luilt shout Zristol ty “erdsna,
wiich crouced interect fren 11 perts of the ¥ingdom,

The rrinciple uynn ~.ipgh “lcidem worted was "That e
road ouzht to be contiicred &s en urtificlel flocring,
fornin; a strong, ucouh, enl. 801id surfaicec, at oace crrutle
of cerxrying gre=t welsht e£nd over which carriazes mey pucs
vithout -ecetirng sny inpedexncutes” I8 ho knew fyom expericuce,
thet 1deal ves to be ettainel only if the rond is entirely
connosed of stone to & thlet:necs of egbout tenm 1nchesg, in
vhieh evory elcae i3 troen =ntil nono exceeds eix ouances
in wel~hte His construction ;roceeiunre m.y te briefly
enmed i the foll-winz renuriks: The rocd chould be flag
e3 pogsible, with Just enouh rise in the ocenter to allow
reia to run off into dlte'es on eithor sidees 4 tarce-inch
rice wes edvocited on & rorld elshitecen fcet w1dee ehdam did
not believo thet the velzwt of = vehicls ca the finiclied

rocd, not {ke witth of 1its wheels (polnts generelly considered



very important) made much difference. He held that a well-
made road ought to carry snything without injury.  Traffic
pressure was supposed to unite the sharp angles of the stones
into a compact mass, entirely impervious to moisture. Any
adnixtures of earth, clay, chalk, or other materliel waich
will imbide water, was strictly fordbidden. MoiAdam considered
Telford's practice of paving the roed foundation un-nececsary
and too costly.

MoAdam's tools consisted of the following: Strong,
short-handle picks: smsll, No. 1 hammers with & face sbout
the eise of a shilling, hard-fsced with a short handleg
Rakes with wooden heads, ten inches in length, with strong
iron teeth, used for raking out the large stones; and broade
mouth shovels for handling the road materisl,

After 211 of his discouragments and mis~fortunes,
MeAdam was finally held in high acclaim by his fellow-mene
He had finally succeeded in transforming the 0ld, impasssble
traeke into emooth highwa;se Cosch-building flourished and
the interior of England became opened up to the outside
world. The coach era extended from asbout 1820 to 1836. At
its peck there were over 3,000 coaches on the road with some
150,000 horses to draw them. 4Lbout half of these traveled
ia and out of Londone. Final abolition of the turnpike
trusts did4 not ocour until about 1890 because some of them
were turned over to debtors and toll gates were operated by
the new owners as long as any revenue rem&ined for them.
Canal development hastened the decline of the trusts end their

doom wss sealed with the advent of the rsailroad.
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Ag late &8s the firet decude of t:18 century it was
quite common pructice, on country rosds, to repelr sll roeds
in sections. By means of obstructions placed according to
whish part needed compaction the moct, vehicles were compel-
led to roll in the broken stone. Rubdber tires were hardly
known et that time, bat eyoclicts were quick to sttack roed
authorities on this przotice.

Roed-rolling i8 so comnmon now that it s hard for the
younger generation to iinapine & tize when road-rolling was
un-known, The first reference to rolling in rocd msterial
was in 1619, but no prescticsal use of it wes made till a
horse-drawn roller wes used in Prance in 1787. Parlismentary
eonsiderations in England, ian 1753 gave priveleges to users
of the road if their we:on wheele conformed to ocertzin
gpecified wiithse This un-usual practice reacheld its climax
whea wheels s8ixteen inchee dbroed were exem.ted from tolls
and vehicle ownere with vwheels less then six inches wide
were required to pay double. Cne writer of 1764 ergued thut
brosd wheels were un-nececsery if 8ix inch wheels were uged
and the front exle made one foot shorter thun the rear one
80 that & twelve inch truck wonld be mede. The "Brosd Wheel
Aot" expired in 1765,

In 1773 "rolling carts and rollinzg wagons came into
use and it wes found that strge coaches uceing rollers instead
of wheels, left the road in & fine, flat, emooth conditione=

"so smooth and clean thaet even foot passengers preferred them
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to walking in the fielde.“l

In 1816 a "tamper" was invented
for tamping the roasd eurfsce, and in 1817, & large, horse-
drawn roller wes patented.

The later history of roasd-rolling, more common to us,
is associsted with the steam-driven roller. tuch & contraption
was early described &s & "Rotund Robust Robot." The first

steam roller patent was issued in 1859,

American Roads

For the beginnings of our inlend coumerce routes,
we must look fer back into the dim, pre-historie sges of
Anerica, The earliest psths thet threaded the continent were
the streams &nd the tracks beaten out by our heavier, four-
footed enimals., Long before the white man, the Indian hunter
followed the migrations of the enincls and the streams thet
would float his light cance. There was one distinction btetween
the animsal psths and the Indian trails. The former hud feeding
grounds for their termini while the latter oconnected from
abiding place to abiding plece; being more thsn mere rendom
"Ways", these latter trails comyrised & B cstemse If this system
eould be restored in & chart we would doubtless be surprised
to find whst & network it formed, reeching out in various
directions over the countrye I0o Buach restoration vould be
possible, however, becsuse thou-h there are msny allusions to

thém in our local histories, :hat informstion we heve is secattercd,

lRoads en ttreets, arch, 1940, ppse. 49=-5l.
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meager, and inicfinitees The Indisn path-meker frejuenily
marked the woy for the vhite mun's thoroughfares und his vork
wag thug perpetuated in the civilizution of nia eaccessors,
Out of his knovledze ca:e the best routes «nd today the main,
most important lines of traygl snd transportation cling, for
the most pert, to these ptiﬁévul rathw: se These 013 treils
had & natural tendency to follow lines of least resicteonces
In 80 doinz thcy plerced the flleghuny mountsin barrier in
pumerous pleces vwaich cun te found in uce for highway trevel
todaye

Before enything like permenant thoroughfares could be
esteblished, & consider:ble population of seitlers hed taken
up lsnds in the interior of the stutes end there hed to be
makeshift thoroughfares not only for guildence from place to
pleace btut for trans;ortetion of immegrant's posessions. These
"traces” &8 they were 6nlled, were merely cleured strips thru
the voods, of suffecient width to allow the settler to cone
thru with his wegons, with "blozes™ on the trees to show the
way. Thece "truaces", like the Indian treils, huve long been
obliterated. :lmesachusetts ploneered by pausing an ect in
1639 which decreed that t:e "va; 8" should be six to ten rods
wide "in comion grounds”, thus allo.in> suffecient room for
more then orie treckes Sinilar "broed ways™ were authorized inm
Hew York und renmsylvunia in 1664« Stumys and shrubs were to
be cut olose to the ground and "suffecient dridgzes” wore to be
builte Virginia was another strte to caue eacrly eunactuent

of road legislation. "Rosd-meving" we must remenber, is a
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mis-leadins tern e.plied et this etuge 1n histery, if ve e;ply
1t with the soune idezs ve &ssocicte with it todaye. e must
remember it =:teant siuply blzzing & truil thru the forests,
which t:avelere could follow, snd perhaps included cutting of
gome of the trees ard shrabe. oireams proved 8 serious
obstacle and the csroe or keel toet geve wey to the "flat"™ or
barge, at river croésings. The loang ¥hiladelihia roed from
Lancaster roglon ianto the vulley of Virginla wus used &8 early
a8 about 1700. itheel trazscortction thus road development,
had to wait for developaent of ninin; to a degree thut would
dbrinz down the cost of iron. TLuring the revolutionery period
a roed from the Yorkx barrens t-werd the latomse, two miles
above Jarper's rerry, Vie, EBerkley, staunton, Vateuge, &nd
Greenbrier rezions, was tae longest &«nd most important in
America, In 1785 Kentucky Lezisleture made the old Wwilderness
Trail, & wagon rozl 30 feet wide froa Crab Orchard to Cumber-
lend Gape I'niless difficulty wes experienced on tuese first
un-paved American roads. Liwes were lost, wesgons turied them=
selves in swemys end bogs, t¢nd horses vere killedy Ingeneous
devices such es tlock anl teckle erraingencnts vere often
used to let lozded wezons down stcep slcpes or assist the
horeee in pullirz tne lozd upe

o genuine rozd im;rovemcnt wes ettemyted t111 1784,
the beginniny of &en er: herslded by .asuington's letter to
Herrison. Lancaster turnpike, tihe first mucuadsisized road to
be built in this country, wus built in Fenneylvenia, from

Philadelphis to Lancsctcre (The &ze wien llefdsa wes showing
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Ensia;d how to btuild her roeds) Lork on tuls faious Auericen

roed was stocrted in April, 1792 €ud coayleted in 1794 &t &

totel cost of [465,000, Allignment tiuroughout the ro8d's

length was very stralgite. itartiang st Loncester, the 108d wcs

paved 100 feet wide for soue disiance, &5 &n experiument, vwith

8 view to :mtking 1t this vwidith 81l the waye riaveuneat this

wlde proved 100 expensive, hovever aud it was narroved to 24

foot pavencnt, continuing thus to rhiledelynia, & totzl distence

of 62 milese Construction was finunced by the saule of slLockes

Declarction of dividcads paying &s high as 15,5 made the road

a huge financieal suoccess. I Eintenaunce wes effceted by revenue

~eollected &t nine toll gutes. Load and wheel width rectricte

ions were placed u,on vehicles uciny the reud, the restrictions

depending upon the condition of the road according to the time

of year.} The road is particulerly interesting froia taree

points of view; (1) It besun 3 new period ian Jamerican trensporte

atione (2) It us.ered in sn era of speculation un-heard of

in previous history of the couatrye (3) It introduced Ameriosn

law-makers to the grest problem of controlling publie corporatiquﬂ.f
History of rosd-building ia the United States parallels

in but few particulars the roed history of the other greut

civilised nations of ti1e worlde In muny respeota our higaweye

bear dut sliznt resemblance to those of tihe older countries.

Truditions rclstive to the cuonstrustion und management of

roads wnich cume wilh the first settlers to this country were

practically valueless because the countries froan whence they

cane weye suffering for luck of good roads at thut time.
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I ,

| _One of the first grest American roads was the old
York road which ran from Bew York to Philadelphis, built in
1711. The 0ld sdage thet "The History of Loeds is the history
of civilisation” can well be reualized from a study of the
history of this old roed. "The Indisn Treil, the blaged trees,
the foot-path, followed by the bridle path for pack trsins,
then the rouzh road for curts and wagons, wnich were subsequent-
ly graded and paved, meking a safer end more easy means of
sommunication, ere all stepping-stones to higher degrees of
civilisation".‘tg

The first settlers built their roads v.ith voluateer

labor. when this becume scirce, every able-bodied men was
regquired to work on the roads or ety & tax for failure to do
80« In the lsst quarter of the eighteenth sentury, rosd-
building was accomplished by chartered cvmpanies, replacing
the un-satisfactory "forced-labor" methods. Up-keep was
financed by tolls. Hundreds of miles of roads were built in
New York State and in some of the Vestern states, of thiek,
wide plenks. +while the planks lasted the road was good, dut
they decsyed very rapidly and for this reason the method,
proving un-successful, was graduclly abandonedy As a rule,
tolls proved uan-successful, some of the eompanies losing money.
The "Turampike Compeny” was gradually superceeded by the

restoration of the forced labor systeme This became almost

Inprogress of Rosdbuilding", Yeerbook of Us Ss Depte

of Agriculture--1899, prse. 367-380.
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uaiversal until about 1890, each county caring for its own
highwayse. In 1828, with the advent of the reilroad many
people thougut there would no longer be &ny need for pudblio
roads and the national roads vere ebandoned. ZPublic roads
were meglected, in general, slmost completely, for several
decades.
Hot until four years after Indiesna's edmission to the
y Union was any definite system of roads projected within her
borders. In 1820 there erose new reasons for t:e opening
of highways. The fast tract cf lend knows as "The New Purchase”
eomprising a good portion of the state, was thrown epen
to settlers in that yeare In 1820, 26 state roads were
projectede During the followin: ten yeers there was much
legislation on the subject of stzte roads, showing thse
importance they held in people’s minda in those early dayse.
Revenue and lador for opening and meintaining these new
Indisna roads was fron three distinet sources. (1) Thru
three percent of the monies derived from the sale of Indiena
public lande. (2) A rosd tax levied upon real estate
(owner was allowed to "work out™ his tax on the road)
{3) Every male inhabatant execpt preachers and eertain other
exempts, between £1 end 60 years of sge, was required to
work two days per yesr on the r-edse When called out work
must be done or an equivalent there-of must be paid.
*&:Thia legislative inactment was only a first and very in-
sdequate step, hovever, becasuse of self-seekinz and lack of

eeonomy in public works,} After the "highways were cut out"
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they were highly impracticsable &ud many ceses were noted
where they became uscless because of a second forest growth.
Vast aress were nothing but swemp which the streams
peveyr fully druined. “ost of the yeur a journey over
the roads was simply & slo+, laborous wallowing thru mudj
the bogs were passable only with corduroy and often the
poles comprising this had to be weighted down with earth
to prevent floating aviay when the swamps weters rose. A
deseription of conditions by one traveling thru Indiesna at
the time would probsbly sound soaething like thisy "As
one proceeded he must tack to risht and left, not to find
the road, dut to get out of it and find places where the
_ mad Ias.thiok enough to bear. The way was & most ill-
looking, darkesolored morass, enlivened by streams of
pururer mud {the roads), orossing at right angles. And
these streans were thiok-set with stumps eut jJust low
enough for wagons to straddle, Innumerable stubs of saplings,
sharpened like spesrs by being shorn off obliquely, waited
teo impale the un-lueky traveler who might be pitched out
onto them; and the probability of such aceident was cone
sideradble, &8 the lumbeﬂ§ng wagon plunged over a succession
of ruts and roots."} Following are lines written by e
mnigratory wag in the register book of a Franklin, Indiana
tavern: "The roeds are impaseable---~hardly Jack-assable; I

think those that travel ’em should turn out and gravel 'em.'z

%lgg;ggg Magasing of History, March 1907, p. 13.

21p14a.
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Sush were the chereceteristic ccrditions of Indisne's early

. thoroughferes, her only me=ns cof irnlend comunicatior.

"y

k LThat they impeded growth £nd henldicapped cormerce is
obvious. The difficulties overcoue to build np the road
system £ 1t i8 scen todsy, lecs trher 100 yeers after the
days cof these "wicked we e 18 evidence cf, end exemplifies ]

the embition end sturiiness of our Auerlcan fore-fstherse_

The firet 25 years of the 19th. century was & pcriogr
when varioas states and cections of the country were in
genexr=1 rivalry for the oon;:est of our new western tredes

The Cuuterlend roed (to be treated later), suddealy

spreng into being, and New York stste built the Erie camal,

In repid sucecession Penncsylvanisa, ‘eryland, and Virginia

sent their cancls into the Alleghanies towerd the Chioe

%ith the coaning of the "iron egge", eabout 1826, land trans=

portation on wheels tcok to the rails end the roeds vere

looked ujzon as a secondary wearns of communication; merely
coanecting links to centers of grester trunsportetion systeuns
and not worthy of very muc. attenticn.

It has teen wriiten that inoreases in road-building

or road-improvenment sctivity can be attriduted to four main

forcess (1) settlemeut of new lend (stage-coach days)e.

(8) Invention cf tuc bicycle (late 1580's) (3) Advent of

the suto {goverament roed survey cf 1904) aud (4) Advent

7

o

of motor-tricks end tusce (1914 on)s [i.e heve scen how tue
first force effecis road extensionme <he cyclist did not

uave & very declded or widees;reud eifecte we shell sce
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the effect cf the remaulning tvo forces, leter 1a tiis history.
It weae nct until tre suto czne into existance, in 1835, that

highways really staited bock to their "plsce in the sua"e

Famous Poineer Roads

Thus far, Anerican road history, in this paper, has
beon dealt with in a general sort of way, ohronologically.
Now let us oonsider some of the more important Poineer
roads from a more individualistic point of view. %ashe
ingtonts roed (1754), Braddock's road and hilderness rosd
(1776), Genessee roed (1794), Cumberland trail (1808),
Miehigan Road (1826), and "The Trail of the Spaimiard™,
will be treated individually in this order. This orderlof
~treatment is accordinz to the year the roads were in process
of eonstruction and has no bearing upon the relective
importance, value, extent, or significance of the rosads.
Any of numerous otlher famous Americaﬁ roeds might have
been chosen for this individualistie deseription, but those
shosen tend to give & rather typiocal oross-sectionsl view,
80 to speak, of American I'loneer roads, and were chocen
for tnat reason.

Kashington's roed was bullt across the Aleghenies in
1764, from Cunrberland I'sryland to Pittsburg, Fennsylvania,
Between these two oities, Braddock's road end Cumberland
road mey also be tracede In Bome places all three of them
coincide. Bullt over the fzwus o0ld Indien trail known,
dnring the first half of the 18th. century as Femocolin's
peth, Washinggton's road 1s co-oslled because it was first

opened by Teshington &8 a means of transferring his ermies.



The road was un-paved and merely s widened path cut thru
the forests with provisions made for erossing streans and
swampy places.

Braddock's road, als; across the Alleghanies, was
built in 1755, the year after the ‘ashington roads Few
roads ever cost £0 much, ever amounted to so little &t
first, then finally played so important & part in the develop-
ment of any continent. Tarougiout the latter half of the
eighteenth century 1t was one of the mein thoroughfares
into the Ohio Valley, eand during the first of the 19th.
sentury, when our government built our first and greatest
highway, Cumberland Road, the general alignment of Braddock's
Road between Cumberland, 'aryland and Laurel Hill, the last
range of the Alieghanies, was the course pursued. In
certain looslities Cuasberland road was built upon the very
bed of Braddock's rosd and DBraddock's road was built partly
upon Washington'’s rcoed, wiich followed the path of the
Buffalo, Indian, and mound-building abvorigines. Lowh:ere
in America can the evolution of road-building be studied
to such advantage as hetween Cumberland ’aryland and Unione
ville Pennsylvania, Braddock’s road was built for English
military purposes in fiz.ting the Frenche As early as
1796, inmportance of the road was recognised by !aryland and
its legislature pacsed laws with reference to straighten
ing and improvinz it. !ore sich acts camne in 1798 and
1802, It is difficult to say when Breddock's road, &s a

route, ceased to be used, since portions of it have never
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Doen deserted. The rough treck of this first highway
westward may be followed today &t &lmost any point in &ll
ite course between the Potomac end the !lonongahela. The
great caravan tracks, caverns and gullies along this track
speak for themselves of the suffering and dangers of those
who traveled it at the time when it offered one of the few
passage~-ways to the west,

A traveler in Uniontown, Pennsylvania today is within
striking range of Braddock's road at its most interesting
points. A six mile climb to the summit of Laurel hill,
near %ashington's spring, brings one to the old road.

A delightful drive along the summit of the mountain,
northward, dbrings one near the notorious ‘'Dunbar's Camp®
where 80 many relics of the campaign have been found.
Hany may still be seen in the lMeuaseum of the neardy Pa,

soldiers orphan's homa.”l

Jumonville'’s grove, about one
fourth mile up the valley, snd the view from Dunbar's
ocamp should not be misseds Braddocks body lies lecs than
one mile eastward of chalk hill, beside & brook which bears
his name.

The naming of our highways is &an interesting study.
Like roads the world over, they are usually known by two
names:-~-The destinations to which they leads The Genessee
road, for example, & famous o0ld roed in lew York State, is

known as the Genessee road in the Festern half of the state,

1Archer Butler Hulbert, Ploneer Roads
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and as the Albany road in the western half, Few roads
named after their builders, such a8 Braddock, Forbes,
Vayne, Marin, and Boone, preserve their original names.

One road, however, The Wilderness road to Kentucky,
holds the 014 time name with un-diminished loyaltye FEvery
gloony deseription and vile word ever spoken for it still
holds true todaye The road extended from hwatauga settle-
ment, on the Holston river, Tenn., t0o the mouth of Otter
ereek on the Kentucky River. It was completed a month
before open revolution at Lexington snd Concord and has
been varionaly‘oalled Boone's trail, Zentucky Road, &nd
Virginia Road, but its ocomnon nane, amd the one that
persiste today, 1s Vilderness roads It hes been termed "the
longest, blackest, hardect road of pioneer dsys in America.”"
¥ilderness Road opened for the "Trensylvania Compan;” a
way of settlement of the "splendid lands of Xentucky"e
The original Boone's road was of litfle consequence ot:er
than it offorded a possible route into new territorye. The
mountaneous portions of the rozd are the picturesjue ones
88 well as the historic ones. The sig-zag pathway thru
Powell's Valley and Cumberland Gap can never be effaced.
Cumberland Road, as are those previously described, was
not paved, end provided prinarily, only means of obteining
proper direction, and means of laborous travel thru the
wilderness without cutting one's own trees.

Genessee Road, previously mentioned, began at 0ld

Fort Schuyler, New York, and went ¥estward "in a line es
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Wilderness Road




nearly straight es tne situation of the country will admnit.”
It was bullt to the Genessee River by & law passed in 1794.
In 1798 a law wus passed extending it to the western bound-
ary of the stetes It forus the main streets of Syracuso'
end Utlca, the two larzest cities thru wnhich it pssses. It
18 called Genessee Street in both of these citiess "The
014 Genessee Road passed thru a country as romantie and
beautiful ss heart could wish to see or know"! Construction
was of macadam in eome sections &nd in others it was plank,
A few years after completion, the Erie Canal was built,
roughly paralleling it. Local people heartily dis-favored
this experiment (the oancl), Bad 88 the Genessee rosd was,
in wet seasons, they thouzght thet 1t could not be betterede.
So poor were the roads leading into the region of the canal
at the time of its construction, that contractors were
compelled to do moet of their heuling in winter, wnen the
ground was frosen. Ded roads were dblamed for delay in
progrecs on certain portions of the canal.

Cumberland Koed, best known in some parts of the country
it erossed &s "liational T.oad", wes built fro. the Fotomac
to the !issiesippe, passing thru !aryland, Pennsylvanis,
Ohio, Indisna, and Illinois, at a cost of {7,000,000, Build-
ing of this 700 mile highwsy, our first national road, was
one of the most importent steps in that moment of national
expansion which followed the conguest of the west. 3y

1829, the road, havinz been subJected to heavy travel, vas

1Archer Butler Hulbert,Ploneer Loads
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badly in nced of repalr., Regjairs were made by the mecadam
system to insure effeclency and permensncye <ravement of the
old road was broken up and &all stones were removeds The
road-bed was resked smooth &£nd riade nearly flat, Ditohes,
drains and culverts were clesned &nd mede 80 thet water et
no plsce could stand &t & higher level then eighteen inches
below the lowest point in the road surface. All stone was
reduced in size not to exceed four ounces in weight., It
wag spreed on with shovels and raked snoothe TWo clay or
sand was allowed to be niixed with the stones Sione was
spread in léyera about three inches thick, admitting travel
for a short period on each layer to compact it, interpos-
ing such obstructions from tine to time &as would fnmsure
uniform travel over every section of the road. %Wormen
were kept 1in constant attcndance to rake the surface when
1t bYecane un-even by vheel asctions J0 Bitone except limew
etone, flint, or granite, were useds Thiciness ranged from
8ix inches minimua to nine inches maximum. Uo covering
was placed on the road-bed until it had been well compacted
and thorouzuly drieds CTids let for preparing the rosdvey
ealled for clearing a epece fourty feet each side of the
center-line, and grubbing out all stumps end roots for a
distance of 20 feet each cilde of the center-line.

The road was bullt by the United States government
under the supervicion of the V.ar Depertmente The last
agproperistion wus mude ‘'ay 25, 1838, cerryinr the roed

into Indiena. ZLbout 1830, completed portions of the rosad
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fell into the hands of the states thru which it passed.
Individual states then set up toll gates to obtain muin-
tenance funds. The totsl of meintaineuce funds thus deriveld,
from 1831 to 1877 inclusive, wes $1,139,795.C0.

The o0l1d road carried freight, passengers, and maile.
Stage-coach and tavern histories tlend witn the history of
the old road into & romantie, thrilling, chain of events
thet 1s the real history of our imerice during that period
in the loocality which the road serveds YNouumerntal relics
of the road reaain for us todey in the form of ponderous
stone bridges such &8 tnose at Blg Crossings, cmithsville,
Pennsylvania, snd the artestic & bridge near Claysville,
Pennsylvenis,

About 1832 work on the road ceased abruptly, for the
building of the reilroad dumpened the road's futur prorpects.
In mournful coamorstion of this circunstance, a contemporary
poet wrote:

"%.e hear no more the clanging hoof,
- And the stage-cosch rattling by;
For the steam-king rules the travelecd world,
And the 014 Fike's left to die."
The 014 pike is perhaps even now huunted by this poet's
roving ghost. If 80, he sees the white stretch of concrete
" (the modern pike) with its stream cf rutber tires twentye
four hours a daye Their plerceinz head-lights sihow nothing
of the Conesots wagons, or the pleturesque, swearinz, harde
2ighting teamsters, however. They all passed on with-the
014 Pike of history.



----50388 1104 dn 498 §83848 TRUPTATPUT

65




86
The Michigan Road depended for its existance upon

& deal made with the Indisns. Prior to 1826, the Potow= |,
atome Indians owued a eblrip of land whioh crossed the northe
ern part of the nevly edmitted stete of Indians. There
was no means of overland communicaiion between the white
settlers of the Onlo Valley and the wiite people of
Mohigan settlementss Congress therefore authorized a
treaty with the Indian tridbe, it being agreeable to everye
one, which would provide & rizht-of-wey for & roade A
treaty was made and the Indians ceeded & strip of land
"eomnencing ct Lake 'iciigan and running thence to the
wabash River, 100 feet wide, for & roed, &nd also one section
of pood land, contizuous to said rond, for each mile of the
same and slso for each mile of a road froa the termination
theré-or. thru Indianapolis to some convenient point on the
Ohio Riveronrd

Indiana wes authorized to build the rosld, which she
built, from La:e ‘“icalgen, in & generally southward direction,
peseing thru Indisnepolis with its southern terminus on
the Ohio at ‘2dison. 1i'or jecrs it was, in eflect, &
national hizhwaye +well bulll for its generation, the '"iche
igan Road wus 24 feet wide, consisting, in sote parts, of
one foot sjuare secsonecd oak tiuders, 20 feet long, covered
by one &nd a half feet of 804l taken from ditches beside

the rocde Iuportance of t:is roud is second only to the

Lsemour Dunbar, A History of Travel in America.
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Cumberland Road, as & vein of travel for the whites during
the era preceeding the general appearence of the railroad.

Though in 1908 such a thing seemed to many only a
fantastiec dresm, Ed Fletcher of the west, being impressed
by the lack of a lateral southern route connecting the two
oceans, determined to attempt & paved highway, eonneeting
San Diego, Californis, with the Atlantic Ocean. 4bout the
same time en enterprising group of men in Mobile, Alabame
were lookinz at possidilities of & rosd from Florida west-
ward to the Mississippi River which would reduce their
dependence upon the reilroed end water transportation for
egononic purpoees. (Proouring lebor and raw materials,etc.)
Seeking & name for an associstion under which & flag eounld
be flown for their mutual support, several southern states
near Alsbama decided upon "The 0ld Syanish Trefil", Seeking
State lezislative a2id financially, the association stood
still for six years. (1916-1922) Every state approached
by the sssocietion deemed the plan 8 "eenseless undertaking”.
Finally San Antonio, Texas beceme interested, for econonmioc
reasons, in the purpose of "The 0ld Spanish Trail," and
the three groupyse: Far vesterners, Southerners, and Texsans,
becane cloegly knit for a ecommon purpose.

After securing 813 of the United Stetes ier Depertmcnt,
the association waes eble to &;proach iooal authorities with
promise of federal aid, end in thies wey secured action,
Bridgee were built in the 500 mile streteh of rivers and

lowlaende between Orange, Texes and Penscola, Florids,
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redueing the total 39 miles of ferries to two £nd one half
miles, Today (1929) there sre only two ferries renaining,
"from eoast to coast, and they are due to be replaced by
dbridges soon. In 1929, 70,000,000 hsd been spent on the
road, dbut it has meant fortunes to the land it traverses.
The heavy burden the southern states had to bear during
its construetion, has amply repaid them. "0ld Spanish
Trail®, now Us 8. 90 from Florida to Texams &nd changing to
U.3, 80 from there on to California, is one of the greatest
of the scores of modern American highway units which gives
America the greatest highwuy system in the worlde.

"It can hardly be expluined why the great motora
vehicle interests, elert in business and devoting thelr
energies to the perfection of the motor vehicle, should tax
their fngenuity to perfect & machine which will withustand
'all sorts of deplorable rozd conditions, without expending
some time and energy on the roasds, which are so primarily
essential to the success of this mode of transportation."1
There have deen five reansons set fourth for lack of roed-
building progress in the United States up to 1903. They are:
(1) Exeellence and rapid development of the railroad and
waterway systems. {2) Our long femilarity with bad roads
and the 1ndifference of those in charge of highway affairs,
(3) Lack of egpreciation of social, commercial, an3 economic
 va1uo of good roads and fesr of increased taxation. (4)
kasteful and ineffeoient system of "forced-labor" roads.

(6) Leok of general suthority and general supervision, non-

equitable cost distridbution, and leck of business methods

ia highway constructiom ani msintenance,
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Idess and theories of proper roed design and construct-
fon change quite merkedly from time to time, and sometimes
quite rapidly,. Some points set forth as being good roed
practiee in 1903, for instance, follow: "!, It 1s desir=
able for many reasons t0o preserve the old dirt road elons-
side and perallel to the surfaced road, whenever possible,.
2. It seems wise to recommend, particularly for level
eountry where material is scarce, the building of gravel
and macadan roads from 8 to 10 feet wide., 3., A common
but erroneocus impression preveils, that when a road is once
macadamigzed, it is finished and vill last forever.. 4
road needs econstant attention, end unless it receives it,.
will dis-integrate."? These points, though sound for their
time,. are obviously & long way begind the modern conception
of roed-building,.

Indian Trail to Turnpike

g}\ Archer Butler Hulbert, in his "Poineer Rosds, interest-
ingly describes American road develorment in e general wey
by elassifying the various stagea of development of any
particular road as "dlim@ trail®,"Pack saddle eras", "lLagon
stage”, and 'anppike. I believe that what little repetition
will de ocaused by summarising 'r, Hulbert's account of
turnpike evolution, will be well worth-while,

The first evolutionary phase was broadening of the old
Indian path, or "blind trail®, by mere passing of vider

Y rreceeding page) UsS, Dopts 0f Az, Yearbook, 1903.

2Ibid,, Prs. 453-61
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loads ¢uru i1ts This btlind treil, huvinzy becone & little
rougher £nd & 1little wiler by mere use, becase the road

of the "lack sudile era". iLbout 1670 some of the Lastern
states passed legiclation for ro=d Letterment, which simply
mcant outtin: of stuzps elosce to the ground, clearing fallen
logs, &nd perhleps widening cr straightening the rouds a

tit by outting treess Loosely 1t moy te sald that the
widened trail becsne & roed vhen vheclel ¥ehicles began to
pass over it%. Corts «nd vagons were coumon in the Atlantie
states e8 curfily &8 acd esrlier thun the Ameriosan LHevolution.
Py 1788 freizht traffic ty wezons hed fully begun seross

the Allezhunies et mery points, thus tie ;loneer roadis hed
reacheld thelilr "wacon stuze™ of dovelc uent. (merely & path
thra the woods suffeclently wide to jer:it paessage and meeting
of wagonse Fach year the wegon roads grew longer and the
bridle paths grew sihorBer. Tagons eouli not climb the knolls
to keep on high ground, thus avoiding the low, vet, soft
spots, 80 the groiuds were medoe jassable by cordaroying
(leyinz logs closely tozetier to fora a solid road-ted) where
it wes not possitle to 20 &round thene Lewalns of these

0ld wogon tracks today are coused by the deep impuression

into the ecith of tae ?gntinual packing effectof the harda
tired, heavy wagon:.ljit is difficult, ia this ege of hard
surfaced roads, to imerine whut it meant to get stalled on
one of the 0ld "Hog “&llow" roads of the froutier. "Johathan
T,se0on, a farmer, scw mach dfif{ficuliy ia gbing to Fhiladelghia

on the York rozde 4 dreaiful mire of bleckisii mmad rected
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near the present rising sun village. Tyson saw there the
tecm of 'fr. Niokum stalled. In endeavoring to draw out the
fore-horse with en iron chain to its head, the chain
slipped end tore off the lower jaw, a8nd the horse died on
the npot.':]Chariea Murrey in his "Travels in North Americal
tolls of road conditions as he observed them in Virginia:
Speaking of the type of z0il of which the road was composed,
he Bays-="1 am sorry thet I was not suffeciently acquainted
with chemistry or minerology to anslise that wonderful clay
and stete its oonstituent parts; but if I were now called
on to give & receipt for a mess most nearly resembling it,

I would write: Ordinmary clay, 1 poundj Do pitch, 1 pound;
Bird-lime, 6 ounces; Putty, 6 ounces; glue, 1 pound;

Red lead (colorinz matter), 8ix ounces." He continues with:
"khether the foregoing, with & proper sdmixture of hills,
holes, stumps and rocks, made & satisfactory dreuzht or not,
I will refer to the unfortunate teams I,Aalaat ¢an answer
for the effectual application of the second part of the
description, &ccordinz to Joe Miller's version of *'When taken,
%0 be well shaken.'™ A hesvy load could not be sent over

a frozen ploneer road without wrecking the vehicle.

The exra of change of American vehicle from pack-
horse to stage-coach muet be termed that of the macadamised
road or "turnpike” (turnpike road is one on which tolls are
eharged for it§ maintenence)e. This type road was wider
than any single track of any of the routes they followed,

though 30 feet was the aversge maximum breadthe This
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turnpike age of rosdbuilding saw meny rosdweys widened &nd
macademiseds The bulk of widening &nd grading, done by
states or counties, was on roads that remained dirt roads.
The new macsdamised roads were relatively few and far between.
Stagecoach travel over any but the few good roada. vas
less comfortabdble than pack-horse travel had been helf a
century betore{ “f the Virginis roads of this era (not
macadamised) Thomas :foore wrote:
Dear Georgel! Though every bone is aching,
After the shaking
I've had this week, over ruts and ridges,
and Bridges
‘ade of a few uneasy planks,
In open ranks
Over rivers of mud, whose name alone
%ould make the knees of the souled-man rock.T
It is said that chasns across the roed to the depth of six,

eight or ten feet ocourred at numerous intervals,

Federal Ald

Road-building by the states in the first years of
the present century presented many menacing problems, some
of them quite serious from the stand-point of & country
of fine roads. The stete line was often the end of a fine
state roasd, the traveler encountering a road in a deplorable
state of repair at that point, Connection of roads at
etate lines to make long, effecient, inter-state routes was

practically impossible becanse of the lack of a central



64

I —




656

organising authority to plan such long routes in & systematie
way. 3States with & very spasrce population could not compete
with the road-building progrems of more densly settled states,
The inorease in suto registration the country over, from

1900 onward, evidenced new needs for more &nd better highways.

Realising the plight of the roads and the emmensity
of the situation, the federal government entered the field
of highway improvement and in 1916 psassed the Federsl Aid
Roed Act. £75,000,000 was approperiated to be mastohed by
an equal amount from the ststes, for the construstion of
rural post roads over a five-year poriod and $1,000.000 per
year for ten years for roads within or partly within the
national forests. Each state was required to have e
responsidble, central highway department with the requisite
powers and funds to earry out the programe All of the states
eomplied with the terms of the act and these preliminery
steps were practically coﬁpletod, and & vigorous road action
was about to take place, when the !nited States entered the
world war,

At the ulose of the war arrajngements were promptly
made for the vigcrous persocution of road work in all sections
of the couatrye This was done not only to repalr damage
‘!roﬁght by heavy traffic during war-time when maintenance
operations were few, or to provide adequate transportation
facilities for the expanding needs of agriculture &nd
ipdustry, but slso to provide employment for those who would
Otherwise be un-employed durinz that transition from war to

DPeace~tine,
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To facilitate opﬁrations, congress approperiated
$209,000,000 in addition to the 885,000,000 provided by the
original ast, for the extension of road construction in
co-operation with the states, and some important emmend=
ments to the act were also mades Definition of kind of
roads that oean be construoted was greatly broadened, &nd
the limitation of the federal contridution for eny one
road was inereased from {10,000 to £20,000 per mile. Xo
formula held good for the type road to be used in every
part of the country. Swampy territory, for instance,
requires & heavy roed. some reactions, on the other hand,
suoh as are caused by heavy traffic, require only light
Toads 1f in certain sections of the country where soil
conditions are proper for such comstruction,

The United States did not sctually commence the rosd-
buildinz program that was to make her road system one of
the three most outstanding in history, them, until World
var times. <She was about to begin .in 1916 but her plans
being interrupted by the war, she resumed her road-building
operations on even &lurger scale, immediately after the
armistice. Total road milage &t the present time is gbout
3,000,000 m11§e...gooa. bad, and indifferente 71% of this
milage 18 un-improved in any wey, being little better
then the Indian trails, 10,5 of the total is drained and
graded. 177 hae some sort of impermenant surfacing; onmly
sbout 2% of the total represents yeor-around, all-weather

roads, made from dase to orown according to most thorough
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E
soiontific highwey engineering.'ifhe graph shown on page 69
inliocates the rate of rocl-milage increcse since 1914 and
the incresse in auto registration presente $tself as having
& bearing on road milsge inecreuse.s O0Of course the juestion
ocould be asked here: Did incréase in suto registration lesd
inorease in rosd milage, or vice verss? Thaough there i8s no
proof to offer for the statement, it 1s quite odbvioue that
denands were oreated by the motor cur for good and safe
roads and t.at inorescse in herd-surface roud milage 18 an
effect rather ticn a ccuses - « Notice the rosd milsge bar

-]
graphs of the following pugess

super Highwaye The lorld Over

Kodern needs for guick, aafé, effeclent transportation
from town to town, and the enormous populatioms to which
many ocities have rown, requires every-dey improvements and
extensions for the highwuys of the worlde Research is
earried on continually, the world over (especislly in the
United Stetes, the world's lecdin;: rord-builder) in an effort
to device wuys of muxing &n ettractive highwey thet 18 cheap-
er or safer, 60 that grovin- higiwsy d::mends will be eatisfied.
The super-hi:hway, which i1s the last word in highway oircles,
hus mude its ¢y ;etrence in several of the more edvinced
countries. <Luper-highwe; s in t.1s country will not be
desoribed here bectiuse it 18 zusennred thut experiences of
the recder, togettier with the informsution gleaned from the

next psaragraph on the German super-highwsy will give the
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The next page is devoted to a bar graph shovwing mile
age inoreases in paved roads, graphicallye The page is
self-explanatory except for an explanation of the "Low
type" and "High type"™ rosds. These types ere both hard
surfagcee The low type includes water-bound macsdam, tar,
gravel, eies, The high type includes bituminous concrete,
eonorete dlock, cement oconcrete and wood dloock in dridge
paving. How long will it be before the red or blask bars
beocome longer than the green ones?!

Data was obtained from Stetistical Abstracés of the
United States, 1932 and 1928, under the headings of otor
Vehicle registrations (for graph on psge 69) and Rural

Roadse
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reader &8 good a picture of them, if not better, thon the
scope of this pegper would peruit heree £dvanced super-
highway design in this country is largely confined to tie
proximity of large ciltles, where the clover leaf interscctions,
grade seperationa, and intricecte eystems of traffic eipgnals
meke one sense that he is observinz the ultra-modern highwaye
Praetically a1l of the principles exmbodied in the decscribed
Germen design &re included als& in the American super-
highvieye

4t the present time t'.cre 18 a system of modern highe
ways under oconstruction by the "Reich Motor Koad ﬁociety"
of Gerawny &nd supervised by {the "General Iunspector of Cerman
roades"”e There are two independent rosds to each highway,
each 23 feet wide, separated by &n unpeved strip, 17 feet
wide planted to shrubs to prevent hesd-light glaree. Ko
oeroesings at grade wiih other highwe; s or rsilroeds, tre
pernitted. Connections with other roudws~-s vill be m:de at
special "motor rond stetions.”™ The road will Le hermonized
with surrounding lundscape &nd curved somewhat to jrevent
monotonye The two parsllel rozds ean be planned &t different
heightse Constructcd for a £,ced of 125 miles per hour and
a s8ight distence of 2,300 feet wiere possible, the rediius of
eurvature in flat country will be not less than 6,600 fcet,
Curves will be Buper-élevated. tut not more trhem 5%
Surfseing will be of ter bound or bituminous mecedem, oement
oénorete, or ordinsry paviny stonese Cne of the ideus

involved in construction 4s to employ &s wmany viorkmen as
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possible and to use only home materisls,

A 700 mile highway has been built the length of the
Island of Cuba at & cost of $100,000,000s There are no
railroad oroseings, there being seven under-passes and 26
erosaings over the railroads. There are no greater grades
than 5% and no turns with more than 4% curvature. lMany
expensive ocuts and fills were necessary to meintain a direet
route in the rugged country traversed. It 18 thought that
this is the only nationsl higiway with grade-erossings
entirely eleminnted. Peculiar and often massive structures
were nececsary for bridges, grade separations, certain
£i1l1s, etee., to care for semni-tropical storms sand sezsonal
f1loodinge
| such deseriptions of famous modern highways the
world over, could be given without ends Such desceriptions
would be boresome repition, however, and were more time
availeble in waich to prepesre this pager, much time &and
weight vould be given to various designs of modern pavement
typese A plcture showing beneficial effect of tae thiock-
ened edge in concrete pavement design can be seen on the
next page. A8 road design would offer more than enough

meterial for a thesis in itself, and &8s time wnich can be
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allotted to writing this pa,er is oonsumed, we must be sontent

to have followed, in its most skeleton form, the progress
of man's road-building from t:e animel paths to the super-

highwaye
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