
Paper-read at the Annual Convention of the American Society of 
C i v i l Engineers, Oct. 6 , 1936, Philadelphia, Pa. 

THE HISTORY AND D^LOPKsafiC OF R6S3 BUIIIOTG- I S THE UNITED STATES 

By Thos.-H. MacDonald, Chief of the Bureau of Public Roads 

Between this Sesguicentennial year and the founding of • 

the f i r s t colonial settlement at Jamestown the great event of 

1776 stands almost at the .midpoint o f - t ime . The men who fathered 

i n th is c i ty to a f f i x the ir signatures--to "the-Declaration of 

^Independence looked back upon a period of American his tory a 

l i t t l e longer than that which has since unf&lded. At the end 

of their sesqtdcentennium the journeys they made from their 

several homes were only s l i g h t l y l e s s arduous and time-consuming 

than they would have been at i t s beginning. Today, 150 years 

l a t e r , the same journeys are made in*hours instead of days and 

days instead of weeks. 

The Signers ins i s t ed that they acted for thirteen independent 

States . Today, we f ind i t d i f f i c u l t to conceive of the States as 

separate commonwealths possessing or ig ina l authority and yie lding 

only to a re s t r i c t ed power which they, themselves, have conferred 

on the Federal Government. In the popular mind they have become 

no more than the p o l i t i c a l subdivisions of the Republic. 

To what extent was the form of our government, as or ig ina l ly 

establ ished, the preduct of inadequate f a c i l i t i e s of communication 

between the Colonies', and what re lat ion i s there between the gradual 
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t r a n s f e r o f a u t h o r i t y t o the f e d e r a l Government and the development 

o f the r a i l r o a d s , the t e l e g r a p h and t e l e p h o n e , the r a d i o , the motor 

v e h i c l e and the modern improved h ighways? I am c o n v i n c e d tha t we 

would be a w i s e r p e o p l e i f i n the t e a c h i n g o f American h i s t o r y i n . 

our s c n u o l s more t ime v^era-given- ' to the s tudy o f such fundamental 

economic q u e s t i o n s , and l e s s to the l i v e s and a m b i t i o n s o f p o l i t i c a l 

l e a d e r s and the wars i n wh ich we have "been i n v o l v e d "by t h e i r 

"blundering. 

As I read h i s t o r y I f i n d i t an a b s o r b i n g p u r s u i t to s p e c u l a t e 

upon the e f f e c t o f t r a n s p o r t a t i o n i n shaping our d e s t i n i e s a s a 

n a t i o n . To what e x t e n t do we owe t o the g e n e r a l improvement o f 

roads which f o l l o w e d immedia te ly a f t e r t h e " R e v o l u t i o n , the p r e s e r v a 

t i o n and g radua l s t r e n g t h e n i n g o f the bond which p r e c a r i o u s l y u n i t e d 

the t h i r t e e n c o l o n i e s ? 

Uftiat s eeds o f d i s u n i o n are t o be found i n the f a c t tha t the• 

l a t e r movements o f the p e o p l e and the h u i l d i n g o f r o a d s , c a n a l s , 

and r a i l r o a d s were main ly westward b o t h from the Sauth and the 

North; and that hetween the Hudson and the M i s s i s s i p p i n o t a s i n g l e 

major waterway runs n o r t h and south? 

What would now be the Western boundary o f the U n i t e d S t a t e s 

i f e x p l o r a t i o n ?n& trave.1 o v e r the Oregon t r a i l had been d e l a y e d 

"by as much as a decade? 

What c o n c e p t i o n o f the t rue r o l e o f the r a i l w a y s was h e l d 

V t hose who h u i l t the e a r l y roads? I am c o n v i n c e d tha t they 
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thought o f them as mere ly a new form o f h ighway , to r e p l a c e 

e n t i r e l y "the conation <, r o a d s . No o t h e r c o n c e p t i o n and no l e s s p r o f o u n d 

i g n o r a n c e o f the economips o f r a i lway t r a n s p o r t a t i o n can e x p l a i n 

the hundreds o f thousands o f s h o r t l i n e s , w i t h o u t c o n n e c t i o n o r 

p o s s i b i l i t y o f adequate r e v e n u e , which were b u i l t . And no o the r 

c o n c e p t i o n w i l l a c c o u n t f o r the comple te abandonmen-t^-oiLlihe- common.; 

r o a d s . 

what impor tance as an u n d e r l y i n g cause o f the C i v i l war 

a t t a c h e s t o the f a c t tha t i n 1850 the re were l e s s than 1 0 , 0 0 0 -

m i l e s o f such i n a d e q u a t e l y l o c a t e d r a i l w a y s i n the e n t i r e coun t ry 

and i n 1860 but s l i g h t l y more than 30^000 m i l e s ? And what, i n 

v iew o f the g e n e r a l agreement that the South was s t a r v e d i n t o 

s u b m i s s i o n , was the e f f e c t o f the f a c t tha t i n 1864 there were l e s s 

than 6000 m i l e s o f r a i l w a y unde r C o n f e d e r a t e c o n t r o l , a l l - i n a 

s t a t e o f u t t e r d i s - r epa i r ? 

These a r e , to me, i n t e r e s t i n g ^ M s - t o r i c a l s p e c u l a t i o n s . 

I f i n d i n the f o r c e s w i t h wh ich they a re c o n c e r n e d a t r u e r cause 

o f the c o u r s e and p r o g r e s s o f the n a t i o n than many o f t h o s e o f 

a p u r e l y p o l i t i c a l na ture t o which such impor tance has "been a t t a c h e d 

"by. the h i s t o r i a n s ; , 

And I d e r i v e amusement a l s o , as w e l l a s i n t e l l e c t u a l p r o f i t , 

from t h i s s tudy o f the h i s t o r y o f t r a n s p o r t a t i o n . Whenever I hear 

o p p o s i t i o n e x p r e s s e d t o the g r a n t i n g o f f r a n c h i s e s f o r the u s e o f 

th§ p u b l i c highways b y common c a r r i e r motor t r u c k s , I t h ink o f 

the c o m p l e t s n e s s - w i t h -which—the g o v e r n o r o f New J e r s e y d i s p o s e d 
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of .a, s i m i l a r compla in t by the a s sembly i n 1707 . Of the r e s u l t 

o f t h i s s o - c a l l e d monopoly he s a i d ; 

"At pras.ejQt.^v^ryho.dy_J.s,.^sura J oaca,.a..f.ortj3ight*,_iaJmya_ 

an o p p o r t u n i t y o f s e n d i n g , a n y q u a n t i t y o f g o o d s , g r e a t o r s m a l l , 

-at-- r e a s o n a b l e r a t e s , w i t h o u t "being i n danger o f i m p o s i t i o n ; and 

the send ing o f t h i s 'vagon i s so f a r from "being a g r e i v a n c e o r 

monopo ly , tha t b y t h i s means nnd no o t h e r , a trade^ha's "been c a r r i e d 

on "between P h i l a d e l p h i a , .Bur l ington , Amboy, and Mew York , which .. 

was n e v e r toiora b e f o r e , and i n a l l p r o b a b i l i t y n e v e r would have 

b e e n . " 

l e t the l e g a l r e t a i n e r s o f the p u b l i c s e r v i c e commiss ions 

s t r i v e as they may I can t h i n k o f / n o , more adequa te answer t o the 

numerous c o m p l a i n t s , T?hich i t i s t h e i r duty t o answer , than t h a t . 

And when I hear the f e a r e x p r e s s e d , a s I f r e q u e n t l y d o , 

tha t the improvement o f roads and t h e i r u s e by motor v e h i c l e s w i l l 

destrojr the "business of the r a i l r o a d s , I can n o t hut remember the 

I n s t a n c e c i t e d by a c i t i z e n o f t h i s S t a t e i n an e s s a y he p r e p a r e d 

i n l 8 3 l in the h o p e . . o f winning a p r i z e o f f e r e d by the U n i v e r s i t y 

o f P e n n s y l v a n i a . He was informed, , so he s a y s , " b y a gent leman i n 

the "business o f f u r n i s h i n g road m a t e r i a l tha t a prominent o f f i c i a l . * 

o f a g r e a t r a i l r o a d , r e f u s e d t o d e l i v e r m a t e r i a l f o r him a t si p o i n t 

Oil their" road where i t would have "batfn a g r e a t c o n v e n i e n c e to have 

h a d . i t , md gave a s a r eason that they d i d n o t wish to accommodate 

the tu rnp ike company tha t wanted the m a t e r i a l i a s t h e i r road v,'&s 
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t o o g o o d a l r e a d y , and was compe t ing w i t h the r a i l r o a d t o the 

i n j u r y o f t h e i r "business ." 

I f , i n 1891,-D3fore ave r the honk, o f a motor horn had 

d i s t u r b e d the q u i e t somnolence o f the p e a c e f u l P e n n s y l v a n i a c o u n t r y 

s i d e a "prominent o f f i c i a l o f a g r o a t r a i l r o a d " c o u l d s c e n t danger 

i n h ighway• improvement , I am n o t s u r p r i s e d when in t h i s day o f 

g r e a t e s t r a i l r o a d p r o s p e r i t y , o t h e r . ' 'prominent o f f i c i a l s " b e t r a y 

s i m i l a r f e a r s , hu t X wonder whether "by means o f h i g h r a t e s on road 

"mater ia ls they s t i l l hope to h a l t the p r o p e r development o f highway 

t r a n s p o r t a t i o n ! 

These a re mere ly random h i s t o r i c a l a l l u s i o n s by way o f 

p r e f a c e t o the . s p e c i f i c . . s u b j e c t o f my p-Tper, w h i c h , a s b e f i t t i n g 

the c h a r a c t e r o f t h i s m o e t i n g , i s c o n f i n e d to a r e v i e w o f the 

development o f highway c o n s t r u c t i o n and maintenance f rom an eng in 

e e r i n g p o i n t of"vi(-/.v. 

With the 33:ception o f the p r i m i t i v e s t r e e t s o f Jamestown no 

roads were "built in the c o l o n y o f V i r g i n i a by the f i r s t s e t t l e r s . 

The s e t t l e m e n t s were c l o s e to the r i v e r banks and f e a r o f Ind ian 

a t t a c k kep t the c o l o n i s t s from wander ing f a r i n l a n d . The f i r s t 

road law o f the c o l o n y , which was a l s o t he f i r s t American law l i t h 

r e s p e c t t o h ighways , was p a s s e d by t h e . G e n e r a l Assembly i n 1 6 3 2 . 

I t p r o v i d e d f o r the l a y i n g out o f the s imple ways which were r e q u i r e d 

D y the smal l s e t t l e m e n t i n . t h e f o l l o w i n g terms: 
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"Highways shall he layd out . in such convenient places as 

are requis i te accordings as the Governor and Counsell or the 

Commis si oners for the monthlie corts shal l appoynt, or accordings 

as the parishioners of every parish shal l ogr&e- u -

Brief and elementary as v/ere i t s terms i t was doubtless 

ent ire ly adequate for a community in which, according to the 

inventory of goods snd chat te l s made in 1635, there was but one 

horse, and that in tha possession of the governor. 

The f i r s t Nei~ England lavr of record, and the second to be 

passed in a l l America was enacted in Massachusetts in 1639. Although 

somewhat longer than the Virginia act i t s terms were similar in the ir 

general e f f e c t . I t i s notable from the point of wiew of the engineer, 

however, as the f i r s t law in which there i s any speci f icat ion as to 

the ma.mer in which the roads were to be constructed. After providing 

yfor the laying out of the roads by two or three men chosen from every 

tbwn, and aft-ar careful ly protect ing the r ights of property owners 

from encroachment by the road bui lders , i t lays upon the locators 

fh'^s s ingle injunction: that "in common grounds, or where tho s o i l 

is wdt or miry, they shal l lay out the ways the wider, as s i x , or 

eight, o"r.. ten rods, or more in common grounds." 

In this law vra find the f i r s t provis ion, loose and f l ex ib le 

ss i t was, governing the width of the highways. As yet there i s 

no def ini t ion of the manner in which the ways were to be made; and 
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i t i s n o t u n t i l 1664 tha t wc f i n d in the r e g u l a t i o n s e s t a b l i s h e d 

"by the government o f New York the f i r s t d e f i n i t e p r e s c r i p t i o n s f 

t h i s n a t u r e . That p a r t o f the r e g u l a t i o n was a s f o l l o w s : 

"The highways t o be c l e a r e d as f o l l o w s t h , v i z , the-way t o 

"be made c l e a r o f s t and ing and l y i n g t r e e s , a t l e a s t ten f e e t b road ; 

all stumps and shrubs t o be c u t c l o s e by the g round . The t r e e s 

marked y e a r l y on b o t h s i d e s - - s u f f i c i e n t b r i d g e s t o he made and 

kept o v e r a l l marshy, swampy, and d i f f i c u l t d i r t y p l a c e s , and 

whatever e l s e s h a l l "be thought more n e c e s s a r y about the highways 

a f o r e s a i d . " 

But w h i l e we ' see he re the f i r s t l e g a l d e f i n i t i o n o f a 

method t o be f o l l o w e d i t i s p r o b a b l e that the r e g u l a t i o n mere ly 

embodied the common p r a c t i c e o f the day and tha t methods and 

p r a c t i c e s ve ry s i m i l a r were f o l l o w e d i n a l l the c o l o n i e s . 

That but l i t t l e advance had been made by the open ing o f the 

e i g h t e e n t h c e n t u r y i s i n d i c a t e d by the Maryland law o f 1 7 0 4 , which 

con t a in s much the same p r o v i s i o n s w i th r e s p e c t to c l e a r i n g and 

g rubb ing , and resrely i n c r e a s e s the width to twenty f e e t . Th i s l aw , 

however, i s o f i n t e r e s t main ly because o f i t s f i f t h s e c t i o n which 

c o n s t i t u t e s what i s pe rhaps the f i r s t d e f i n i t e r e g u l a t i o n f o r marking 

of: roads in Amer i ca , and . i n c i d e n t a l l y , i n d i c a t e s h**w easy i t must 

have been to l o s e o n e ' s way on the r ede t r a c k s which s e r v e d f o r 

roads . This c u r i o u s p r o v i s i o n was as f o l l o w s : 
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" V . And tha t a l l the roads tha t l e a d t o any J e r r i e s , 

C o u r t - h o u s e o f any County , o r to any chu rch , o r l e a d i n g through 

any c o u n t y t o the p o r t o f A n n a p o l i s , shou ld be marked on b o t h 

s i d e s the Road w i t h Two N o t c h e s ; i f the Road l e a d t o A n n a p o l i s , 

the Road tha t l e a d s t h e r e , a t the l e a v i n g the o t h e r Road, s h a l l 

be marked on the f a c e o f the t r e e , i n a smooth P l a c e c u t f o r that -

p u r p o s e , w i th the l e t t e r s A A s e t on w i t h a P a i r o f Mark ing- I rons 

and c o l o u r e d ; and so w i t h Two Notches a l l a l o n g ' the Road; and where 

a t any P l a c e i t l e a v e s any o t h ^ r Road s h a l l he aga in d i s t i n g u i s h e d 

wi th the Mark a f o r e s a i d , on t he Face o f the T r e e , w i t h a P a i r o f 

M a r k i n g - I r o n s , -rmd c o l o u r e d a s a f o r e s a i d . And any road on the 

Eas te rn Shore i n T a l b o t Coun ty , that le^.ds t o the p o r t o f W i l l i a m - . 

Stadt a t the e n t e r i n g o f the same,and i n p a r t i n g w i t h o r d i v i d i n g 

from any o t h e r Road, s h a l l ba marked on the f a c e o f a t r e e , i n a 

smooth p l a c e cut f o r tha t p u r o o s e , w i t h the l e t t e r W, and so w i th 

two n o t c h e s a l l a l o n g the r o a d . And the Roads that l e a d to any 

County C o u r t - h o u s e , s h a l l have two Notches on the Trees on b o t h 

s i d e s o f the Road as a f o r e s a i d , and ano the r Notch a D i s t a n c e abiove 

the o t h e r . • And any Road tha t l e a d s to 3 Church, s h a l l be marked 

s t ,tho en t r ance i n t o the same, and a t the l e a v i n g any o t h e r Road, 

v i t h a S l i p cu t down the F?ce o f the T r e e , near the g round . And 

a a y road l e a d i n g t o a P e r r y , and d i v i d i n g from o t h e r p u b l i c r o a d s , 

s h a l l be marked -T-ith Three Notches o f equa l d i s t a n c e a t the Entrance 

i n t o t he same. And t h e s o Ru les and Methods the s e v e r a l J u s t i c e s o f 

the Couaty C o u r t s , s h a l l , f rom Time to Time, g i v e i n chargo to the 
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o v o r a e s r a o f the Highways, by them to be a p p o i n t e d f o r tha t p u r p o s e ; 

who are l i k e w i s e e n j o i n e d c a r e f u l l y rind s t r i c t l y t o o b s e r v e and 

pe r fo rm the same, unde r the P e n a l t y a f o r e s a i d . " 

A l o n g at l e a s t o-ie o f these a n c i e n t roads in Southern Maryland, 

s t i l l - k n o w n as the "Three Botch. Road" , n o t c h e s , some o f a remote 

•dale, msy s t i l l be d i s c e r n e d i n the ba rk o f many o f the o l d e s t oaks . 

The law in which t h i s odd p r o v i s i o n 1,?as made c o n s t i t u t e d , 

w i th minor amendments, the s o l s road l e g i s l a t i o n o f the p r o v i n c e 

o f Maryland f o r n e a r l y t h r ee g e n e r a t i o n s , a i d Maryland was n o t more 

beckward than the o t h e r c o l o n i c s . Indeed i t must be s a i d t ha t 

from the p o i n t o f v i ew o f the road b u i l d e r the p r o g r e s s made dur ing 

the e n t i r e c o l o n i a l p e r i o d was p r a c t i c a l l y n e g l i g i b l e , as may be 

seen f rom the f o l l o w i n g p a s s a g e s taken from the work o f the Maryland 

-h ie to- r ian , • Thomas-Scharf : •" * * v* * where wa te r r o u t e s were n o t 

a v a i l a b l e , the means o f l o c o m o t i o n , though v a r i o u s , were a l l 

p r i m i t i v e . Long j o u r n e y s were made on h o r s e b a c k . P e o p l e o f 

consequence rode in t h e i r c o a c h e s , wi th f o u r h o r s e s a t t a c h e d , 

the l e a d e r s mounted by l i v e r i e d p o s i t i l i o n s . . So Washington came 

from New Y o r k t o A n n a p o l i s , t o a t t e n d the b a l l g i v e n the re i n 

h i s h o n o r a f t e r the p e a c e . He l e f t Jew York December 4 , and 

a r r i v e d a t Annapolis, December 17 , t h i r t e e n days to a r i d e which 

may now be made i n s i d e o f e i g h t h o u r s . So Washington went t o 

P h i l a d e l p h i a from Mount Vernon t o a t t e n d the C o n s t i t u t i o n a l 

C o n v e n t i o n , hav ing t o l i e o v e r a t Havre-de-Grace a l l n i g h t because 
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i t was* t o o stormy t o c r o s s the Susquehanna. The s t a g e - c o a c h was 

j u s t coming i n t o u s e i n t h i s c o u n t r y a t the t ime o f which wo w r i t e , 

tnd the impor tance o f r e g u l a r communicat ion hetwoen one p o i n t and 

o t h e r wag b e g i n n i n g to be s e e n . There were a few, but n o t many 

p o s t - r o u t e s , and those c h i e f l y main ta ined by p r i v a t e e n t e r p r i s e . 

"The c a r r i e r s ' c a r t p l i e d between A l e x a n d r i a and P h i l a d e l p h i a , -

by way o f B a l t i m o r e ; the conestoga wagon was the means o f correnanication 

be tween Ba l t imore and H a r r i s b u r g , F r e d e r i c k , Hagerstown, e t c . , w h i l e 

these o u t l y i n g p l a c e s i n t h e i r turn wore b rought i n t o i n t e r c o u r s e 

w i t h the backwoods and the w i l d e r n e s s by means o f s t r i n g s o f pack -

h o r s e s . * * * * Roads were a l l b.gd and i l l - k e p t , narrow, o b s t r u c t e d 

by g a t e s and se ldom p e r m i t t i n g two v e h i c l e s t o pas s one a n o t h e r . * * * * 

"The g o o d roads - c o m p a r a t i v e l y g o o d , w e mean - end the b e s t 

p o s t - r o u t e s were due to p r i v a t e e n t e r p r i s e . The Kent I s l a n d p o s t -

r o a t e was owned by a Ti lghman, and Henry C a l l i s t e r t h rea t ened an 

o p p o s i t i o n u n l e s s i t ? a s b e t t e r managed. * * * * I t t o o k a day o f 

a lmos t t w e n t y - f o u r h o u r s , t o r i d e from S l k r i d g e l a n d i n g to A n n a p o l i s 

( a b o u t 30 m i l e s ) - y e t t he t h r i f t y Germans o f F r e d e r i c k County 

t r c d e d w i t h Georg ia b y way o f the V a l l e y o f V i r g i n i a , sending t h e i r 

ff-anufacturss. o f w o o l , f l a x -nd l e a t h e r on the backs o f p a c k - h o r s o s . " 

I f such ra s the s t a t e o f the roads in the s e t t l e m e n t s dur ing 

the R e v o l u t i o n i t may bo assumed tha t the few roads which p r e v i o u s l y 

hod t een pushed westward a c r o s s the mountains were even more p r i m i t i v e . 
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The f i r s t o f the8a i s i d . out L i 1743 b y the Ohio Company* a 

p a r t y o f V i r g i n i a gen t l emen who had been g r a n t e d two hundred 

thous?nd a c r e s on the Ohio R i v e r "between the Monongahela and the 

Kanawha On c o n d i t i o n tha t a hundred f a m i l i e s shou ld he s o t t l e d 

on i t i n tv.o y e a r s . 

A c c o r d i n g t o Hulber t - "The road was p r o b a h l y n o t h i n g more 

than a b i a s e d t r a i l w i t h p o s s i b l y some a l t e r a t i o n o f rou te a t 

c e r t a i n p o i n t s ; i t may "be tha t i n l o w ground which c o u l d no t "be 

a v o i d e d the road was ' c o r d u r o y e d ' , but t h i s i s q u i t e d o u b t f u l . " 

I t was o v e r t h i s road tha t Washington t r a v e l e d , i n lfi?53, 

a t the b e h e s t o f the V i r g i n i a g o v e r n o r t o i n q u i r e o f the French 

t h e i r r i g h t s t o b u i l d f o r t s on the A l l e g h e n y R i v e r . Aga in i n 1754 , 

when war wi th the Pronch seemed i n e v i t a b l e , he made the same t r i p 

o v e r the same r o a d , t h i s time t ak ing w i t h him 300 men and p o s s i b l y 

10 s w i v e l guns , to move which i t was n e c e s s a r y t o widen and 

s t r e n g t h e n the r o a d . F i n a l l y i n the f o l l o w i n g yea r (1755 ) i t was 

ove r t h i s same road tha t Braddock advanced from For t Cumberland w i t h 

3,200 men -nd 600 -p ioneers , l e a d i n g the way, to widen and c o r d u r o y 

the t r a i l f o r the army. Th i s time the road was e v i d e n t l y made w i t h 

some c a r e , f o r Washington compla ined tha t the movement o f the army 

was b e i n g d e l a y e d because the road-makers were s t o p p i n g t o l e v e l 

11 e v e r y m o l e - h i l l " . 
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T h i s , the f i r s t road a c r o s s the mounta ins , was the o n l y 

one u n t i l 1758 when Genera l John F o r b e s , sen t a g a i n s t Fo r t Duquesne 

t o redeem the f a i l u r e o f Braddock , b u i l t o r r a the r opened a new 

one by way o f Bed fo rd and L i g o n i e r i n Pennsy lvan ia ; and t h i s road 

wi th i t s p r e d e c e s s o r remained as the on ly r o u t e s o f white-man 

t r a v e l a c r o s s the mountains u n t i l 1775 . 

In tha t y e a r the T r a n s y l v a n i a Company v/as o r g a n i s e d and 

D a n i e l Boone was sent t o mark-out the W i l d e r n e s s Road through the 

Cumberland Gap t o Kentucky. Though made l i t e r than the roads o f 

Braddock and Fort ies, the w i l d e r n e s s Road q u i c k l y became the most 

impor tan t of the th ree a s a t ho roughfa re and f o r a t ime a c t u a l l y 

o u t r i v a l l e d the Ohio R i v e r as a p i o n e e r r o u t e . 

Of t h i s road a Kentucky h i s t o r i a n s a y s ; 

"The road marked o u t ^vas a t b e s t but a t r a c d . -Mb v e h i c l e 

o f any s o r t p a s s e d o v e r i t b e f o r e i t was made a wagon ro»d by 

a c t i o n - o f the S t a t e l e g i s l a t u r e i n 1795 . The l o c a t i o n o f the r o a d , . 

howeve r , i s a monument to the s k i l l o f 3oono as a p r a c t i c a l e n g i n e e r 

and s u r v e y o r - I t r e q u i r e d a mind o f f a r more than o r d i n a r y c a l i b e r 

to l o c a t e through more than two hundred m i l e s o f mountain w i l d e r n e s s 

a way o f t r a v e l w h i c h , f o r a hundred y e a r s , has remained p r a c t i c a l l y 

unchanged, and upon which the S t a t e h j s stamped i t s approval by the 

e x p e n d i t u r e o f va s t sums o f money. 1 ' 



- 13 -

But , though the S t a t e d i d u n d o u b t e d l y approve and p r o f i t 

g r e a t l y from the work o f the i n t r e p i d D a n i e l , i t s a p p r o v a l 

a p p a r e n t l y d i d n o t e x p r e s s i t s e l f in any s u b s t a n t i a l way. Jfor 

in 1795 we f i n d Boone w r i t i n g as f o l l o w s t o Governor She lby : 

" S i r , a f t e r my b e s t R e s p t s to y o u r E x c e l l e n c y and famyly , 

I wish t o i n fo rm y o u t h a t I have sum i n t e n t i o n o f unde r t ak ing t h i s 

New Rode tha t i s t o be c u t th rough the W i l d e r n e s s , and I t h ink my 

S e l f i n t i t l e d t o the o f e r o f the B i s n e s s a s I f i r s t Marked out that 

Rode i n Barch 1 ? ? 5 and JTever r e c ' ' d any th ing f o r ' m y t r u b e l and Sepose 

I am no Statesman 1 am a Woodsman and t h i n k my S e l f a s Capable 

o f Marking and C u t t i n g t h a t Rode as any o t h e r man. S i r i f you th ink 

wi th He I would thank y o u t o wr ight .me a l i n e b y the p o s t the f i r s t 

o p o r t u n e a t y and he W i l l Lodge i t a t Mr. John M i l e r s on M n k s t o n f o r k 

as I w i s h t o know Where and when i t i s to be Laat ( l e t ) so tha t I 

may a t end a t the t ime I am Deer S i r y o u r v e r y omble s a r v e n t . 

D a n i e l B o o n e . " 

But a l a s , the c o n t r a c t was g i v e n t o o t h e r s , t o B o o n e ' s g r e a t 

d i s a p p o i n t m e n t . Such was the e x p e r i e n c e o f tha f i r s t American 

" eng inee r " who t o o k i t i n t o h i s head t o " g o i n t o c o n t r a c t i n g " . How 

many have been the s i m i l a r e x p e r i e n c e s o f h i s s u c c e s s o r s the r e c o r d 

does n o t s t a t e . 

The mountains c r o s s e d , p r o g r e s s o f e x p l o r a t i o n westward 

was. r ap id , a f t e r the R e v o l u t i o n . The p i o n e e r s opened the t r a i l s 
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and the army f o l l o r e i c l o s e beh ind , e s t a b l i s h i n g f o r t s f o r the 

p r o t e c t i o n o f t r a v e l e r s and s e t t l e r s a g a i n s t Indian a t t a c k . But 

the " r o a d b u i l d i n g " that was an i n c i d e n t o f the advance o f those 

b r e v e rnd adventurous s p i r i t s was i n v a r i a b l y o f the s o r t a l r e a d y 

d e s c r i b e d ; t h s t i s , a mere b r eak ing and b l a z i n g o f t r a i l s i n the 

d i f f i c u l t - p l a c e s , - ;rnd, i n the open c o u n t r y , o n l y the cho 's ing o f a . 

p a th which by c o n t i n u e d u s e was worn i n t o a we l l -marked r o u t e . 

For the open ing o f c e r t a i n o f t hese r o u t e s , C o n g r e s s , wh ich , 

u n d e r the C o n s t i t u t i o n was g i v e n the r i g h t t o govern the t e r r i t o r i e s , 

wag u r g e d t o c o n t r i b u t e money, and d i d a c t u a l l y c o n t r i b u t e t o a. few, 

among them the famous . ETstcheg Trace which ran f rom N a s h v i l l e , T e n n . , 

t o N a t c h e z , K i s s . , and Z a n e ' s Trace i n O h i o . The c h a r a c t e r o f the 

work 3one on the. former i s i n d i c a t e d by the f a c t that the a p p r o p r i a 

t i o n F a s $ 6 , 0 0 0 . 

Of s i m i l a r c h a r a c t e r were the g r e a t t r a i l s o f the *.fest, on 

•rtdch e x p l o r a t i o n began e a r l y i n the n i n e t e e n t h c e n t u r y . In a l l 

the annuls o f America t he re are no more t h r i l l i n g p a s s a g e s than 

the r e c o r d s o f the t r a v e l s and the pa th f i n d i n g o f the p i o n e e r s 

who, f o l l o w i n g the Santa j?e, the Over land and Oregon T r a i l s , s e t t l e d 

j?nd h e l d f o r the Uni ted S t a t e s the g r e a t dominions o f the Tvast. The 

highways they marked out were so t r u l y remarkable that they a r e s t i l l , 

i n the main the p r i n c i p a l r o u t e s o f t r a v e l in the t e r r i t o r i e s they 

t r e v e r s e . One o f them - the Oregon T r a i l - has been d e s c r i b e d a s 

" the most remarkable road known to h i s t o r y * * * * . C o n s i d e r i n g the 
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f a c t tha t i t o r i g i n a t e d w i t h the spontaneous u s e o f t r a v e l e r s ; 

tha t h.o t r a n s i t e v e r l o c a t e d a f o o t o f i t ; tha t no l e v e l e s t a b l i s h e d 

i t s g r a d e s ; t ha t no e n g i n e e r sought out t h e _ f o r d s o r . b u i l t any 

h r i d g e s o r su rveyed the mountain p a s s e s , t ha t t h e r e was no g r a d i n g 

to speak o f no r any a t tempt a t m e t a l l i n g the road "bed; and the 

g e n e r a l g o o d q u a l i t y o f t hese two thousand m i l e s o f highway w i l l 

seem most e x t r a o r d i n a r y . " 

But i t w i l l n o t be p o s s i b l e i n t h i s pape r t o f o l l o w the 

deve lopment o f the r o u t e s o f e x p l o r a t i o n wes tward . Our p r i n c i p a l 

conce rn b e i n g the s tudy o f the development o f road c o n s t r u c t i o n 

methods , we must r e tu rn t o the Eas te rn S t a t e s , where , immedia te ly 

a f t e r the c l o s e o f the R e v o l u t i o n , ' the f i r s t g r e a t movement f o r the 

be t t e rmen t o f American roads was a t i t s i n c e p t i o n - the e s t a b l i s h m e n t 

o f the t u r n p i k e s . 

The f i r s t American t u r n p i k e s o f which the re i s r e c o r d were 

e s t a b l i s h e d i n V i r g i n i a , C o n n e c t i c u t , and ?-4aryland. From the 

i n t e r e s t i n g b o o k b y F r e d e r i c J , Wood e n t i t l e d "The Turnpikes o f l e w 

England" , we l e a r n tha t V i r g i n i a l e d the way by the e r e c t i o n o f g a t e s 

on the roads l e a d i n g i n t o A l e x a n d r i a from S n i g g e r ' s and V e s t a ' s Gaps. 

The t r a v e l on these roads had become so heavy tha t e x t e n s i v e r e p a i r s 

had become i m p e r a t i v e and, the r e s o u r c e s o f the t e r r i t o r y t r a v e r s e d 

"being i n a d e q u a t e , i t was p r o p o s e d t o se t up t o l l g a t e s as a means 

o f c o l l e c t i n g the n e c e s s a r y r e v e n u e s , an i d e a s u g g e s t e d , no doub t , 



- 16 -

by tho E n g l i s h experience w i t h t u rnp ike t r u s t s which had hoen i n 

o p e r a t i o n f o r a t l e a s t twenty y e a r s p r e v i o u s l y . The a c t o f tho 

l e g i s l a t u r e p r o v i d i n g f o r .the e r e c t i o n o f the t u rnp ikes was p a s s e d 

i n 1785 , ond , as an exist ing road ^as taken o v e r and the o n l y c o n 

s t r u c t i o n n e c e s s a r y v>as the erection o f the g a t e s , i t i s s a f e t o 

sey tha t they ' fere i n o p e r a t i o n by l ? 8 6 i 

A heavy t r a v e l p a s s e d o v e r t h i s road f o r s e v e r a l y e a r s and 

the t o l l s imposed b y the l e g i s l a t u r e were i n s u f f i c i e n t t o main ta in 

i t s surfs'co. A c c o r d i n g l y we f i n d that i n 1795 r e p r e s e n t a t i o n s were 

made t o the l e g i s l a t u r e tha t"an a r t i f i c i a l bed o f pounded o r broken 

s tone" was necessary, -J.nd tha t the expense o f t h i s , b e i n g t o o g r e a t 

t o be f i n a n c e d by the u s u a l methods , i t s h o u l d o n l y bo assumed by 

p r i v a t e e n t e r p r i s e . T h i s i s the f i r s t r e f j r e n c o I have been a b l e 

t o f i n d t o any form o f c o n s t r u c t i o n r e sembl ing what i s now c l a s s e d , 

v e r y l o o s e l y , as a macadam s u r f a c e . I t i s p r o b a b l e tha t stone and 

g r a v e l s u r f a c e s had been l a i d i n 3ngl?. id f o r some y e a r s p r e v i o u s l y , 

and t h e r e may have been some more or l e s s unsys temmat ic u s e o f s tone 

i n America a l s o a t ^n e a r l i e r d a t e ; hut i t i s r e a s o n a b l y c e r t a i n 

tha t t h i s V i r g i n i a road was a t l e a s t o ie o f the e a r l i e s t t o be 

d e l i b e r a t e l y p lanned as a s t o n e - s u r f a c e d h ighway. As a r e s u l t o f 

the r e p r e s e n t a t i o n s m^do the " .Fairfax and Loudon t u r n p i k e - r o a d 

company" wos i n c o r p o r a t e d on December 2 5 , 1795 and g i v e n the 

p r i v i l e g e - o f r e c o n s t r u c t i n g , the. o l d tu rnp ike from " L i t t l e R i v e r , 
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whfire the p r e s e n t t u rnp ike c r o s s e s i t j t o A l e x a n d r i a . " The f i r s t 

company, f i n d i n g the t a sk t o o g r e a t , n o t h i n g was a c c o m p l i s h e d 

unde r i t s cha r t e r s and} i n 1 8 0 2 , a new c h a r t e r was g r a n t e d t o the 

, f P r e s i d e n t , , D i r e c t o r ^ * and fcompany-p-f the L i t t l e Rivet ' Turnpike 

Company.^" Under t h i s c h a r t e r , w i t h the h e l p o f the S t a t e o f 

V i r g i n i a , \ w h i c h a p p r o p r i a t e d the "muster f i n e s " in 1805 to the 

purchase o f 100 shares o f s t o c k , the o l d road was r e b u i l t and 

o p e r a t e d a s a t o l l road f o r oy^er n i n e t y yea r s* 

The s e c o n d and t h i r d t u n r p i k e s were i n C o n n e c t i c u t where , 

i n 1792,- the Mohegan Road , be tween STew London and. Hori r ich, and the 

Old P o s t Road, i n Greenwich were made s u b j e c t t o t o l l . A y e a r 

l a t e r , i n 1793 , a g a t e was s e t up on the R e i s t e ^ t o w n Road i n 

Maryland and l a t e r on o t h e r g a t e s were e s t a b l i s h e d on the Y o r k and 

F r e d e r i c k roads near B a l t i m o r e . These Maryland c a s e s were f o l l o w e d , 

i n 1 8 0 1 , by the e s t a b l i s h m e n t o f a g a t e on the o l d road th rough 

Cumberland Gap i n T e n n e s s e e , and, i n 1804 , B o r t h C a r o l i n a p r o v i d e d 

f o r the c o n s t r u c t i o n o f a 1 4 - m i l e road through the Cherokee lands 

by g r a n t i n g t o the b u i l d e r the p r i v i l e g e o f c o l l e c t i n g t o l l s f o r 

15 y e a r s . A l l t he se were government e n t e r p r i s e s , and they are the 

o n l y e x c e p t i o n s t o the p r a c t i c e , which was s h o r t l y t o become 

g e n e r a l , o f a l l o w i n g the t u r n p i k e s t o be b u i l t b y p r i v a t e c a p i t a l . 

L a t e r t he se t o o were t r a n s f e r r e d to p r i v a t e compan ie s , bu t the 

f i r s t road t o be b u i l t i n t h i s manner was the famous L a n c a s t e r 

Turnpike i n Pennsy lvan i a w h i c h was b u i l t by the P h i l a d e l p h i a and 
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L a n c a s t e r Turnpike Company, i n c o r p o r a t e d "by the g o v e r n o r on 

A p r i l 9 , ' 1793 . This road which was more than 63 m i l e s i n l e n g t h 

was "bui l t a t a c o s t o f $ 7 , 4 5 0 a m i l e and was f i n a l l y comple t ed i n 

1 7 9 6 . 

F o l l o w i n g ' t h i s example s i m i l a r c o r p o r a t i o n s were c r e a t e d 

i n r a p i d s u c c e s s i o n i n a l l the S t a t e s , and i n h i s r e p o r t t o C o n g r e s s , 

i n 1808 , A l b e r t G a l l a t i n , the s e c r e t a r y o f the t r e a s u r y was a b l e 

t o r e p o r t d e f i n i t e l y that 770 m i l e s ware c o m p l e t e d i n C o n n e c t i c u t , 

more than 5 ,000 m i l e s were under c o n s t r u c t i o n o r completed, in Hew Y o r k , 

and hundreds o f m i l e s i n o t h e r S t a t e s . 

This-same r e p o r t o f G a l l a t i n 1 s g i v e s u s the f i r s t d e t a i l e d 

d e s c r i p t i o n o f the c h a r a c t e r o f the 1 1 a r t i f i c i a l roads" which wore 

b u i l t b y the e a r l y t u rnp ike compan ie s . 

R e f e r r i n g to the road--from .Trenton t o Brunswick in Ifaw J e r s e y 

he r e p o r t s t ha t : 

"The d i s t a n c e i s t w e n t y - f i v e m i l e s ; the g r e a t e s t angle o f 

a s c e n t , t h ree d e g r e e s ; and the road i s n e a r l y i n a s t r a i g h t l i n o , the 

o n l y c o n s i d e r a b l e o b s t r u c t i o n b e i n g the ' s a n d h i l l s ' , through which 

i t was n e c e s s a r y t o d i g a t the depth o f t h i r t y f e e t , in Order no t t o 

e x c e e d the ang l e o f a s c e n t . The road i s t h i r t y - s i x f e e t w i d e , f i f t e e n ' 

f e e t o f which a re c o v e r e d w i t h about s i x i a c h o s o f g r a v e l . A few 

wooden b r i d g e s , w i t h s t one abutments , and p i e r s . h a v e been e r e c t e d 

a c r o s s the i n t e r v e n i n g s t reams . The whole expense i s - s t a t e d a t $ 2 , 5 0 0 

a m i l e . " 
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Of the road i n P e n n s y l v a n i a from P h i l a d e l p h i a t o Porkioman, 

which had t w o ' b r a n c h e s t o ttillow Grove and Chestnut H i l l , he w r o t e : 

. '"The---distance * * * * * i s t w e n t y - f i v e m i l e s and a qua r t e r ; , 

the two "branches e x t e n d one ten m i l e s , and the o t h e r seven m i l e s 

and a h a l f ; making t o g e t h e r near f o r t y - t h r e e m i l e s . The angle o f 

a s c e n t i s f o u r d e g r e e s ; the b r e a d t h o f the road f i f t y f e e t , o f 

which t w e n t y - e i g h t f e e t , hav ing a c o n v e x i t y o f f i f t e e n i n c h e s , are' 

c o v e r e d w i th a stratum-edrfc-her o f g r a v e l e i g h t e e n i n c h e s t h i c k , or" 

o f pounded s t o n e s t w e l v e i n c h e s t h i c k . O n e - h a l f o f the s t o n e s 

forming the l o w e r p a r t o f the s t ra tum a re broken i n t o p i e c e s n o t 

more than f i v e i n c h e s i n d iamete r ; the o t h e r h a l f o r upper s t ra tum 

c o n s i s t s o f s t o n e s b roken i n t o p i e c e s not more than two ' i n c h e s and 

a h a l f i n d i ame te r , and t h i s • d i f f e r e n c e i n the s i z e o f the s t o n e s i s 

•TrerpTT?B«ite-dr--a-»-a• co t t s ia«T%*a«uib£ac . t . S i d e o r summer roads e-s-toni. 

on each' s i d e o f the g r a v e l o r s t one road . The f i v e mi l e s nex t t o , 

P h i l a d e l p h i a havo c o s t a t the r a t e o f $ 1 4 , 5 1 7 a m i l e ; the o the r 

twenty m i l e s and a h a l f a t the r a t e o f $ 1 0 , 4 9 0 a m i l e . Yet t he re 

were no. n a t u r a l impediments , and o n l y , s m a l l b r i d g e s o r c u l v e r t s 

. were n e c e s s a r y . The c a p i t a l expanded, on t he se t w e n t y - f i v e m i l e s 

and a h a l f i s $ 2 8 5 , 0 0 0 ; the t o l l s amount t o $ 1 9 , 0 0 0 ; the annual 

r e p a i r s and expenses t o $ 1 0 , 0 0 0 ; the n a t t income t o abou t $ 9 , 0 0 0 , 

o r a l i t t l e more than t h r e e p e r c e n t , on the c a p i t a l oxpondod ." 
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Among Maryland roads he n o t e s the R e i s t e r s t o w n t u r n p i k e , 

W o t w e n t y - f o u r f e e t wide and s u r f a c e d wi th twe lve i n c h e s o f 

pounded s t o n e n o t more than three i n c h e s in d i ame te r ; the F r e d e r i c k 

r o a d , twenty- two f e e t wide and s u r f a c e d w i t h ten i n c h e s o f pounded 

s tone n o t more than th ree i n c h e s in d i ame te r o v e r which were spread 

two i n c h e s o f g r a v e l o r c o a r s e sand the e n t i r e s u r f a c e having a 

crown o r c o n v e x i t y o f n i n e i n c h e s . 

South o f the Potomac he r e p o r t s tha t few " a r t i f i c i a l roads" 

had been under taken . One, which he b r i e f l y d e s c r i b e s - the road 

from Manchester t o the c o a l mines o f F a l l i n g Creek , i n V i r g i n i a -

was t h i r t y - s i x f e e t wide and g r a v e l l e d and the c o s t o f . t w e l v e m i l e s 

he gave a s $ 5 0 , 0 0 0 . Th i s c o n s t r u c t i o n , he r e p o r t s , was s u f f i c i e n t l y 

s u b s t a n t i a l t o adroit wagons carrying f o u r t o n s , 

"The g r e a t e r p r o g r e s s made i n the improvement o f roads i n the 

n o r t h e r n p a r t s o f the U n i o n , " h e - a s c r i b e s , " t o a more compact popu

l a t i o n , which renders t h o s e improvements more n e c e s s a r y , and a t the 

same time s u p p l i e s w i th g r e a t e r f a c i l i t y the means o f e f f e c t i n g 

them. . The same d i f f e r e n c e i s p e r c e p t i b l e i n the number o f b r i d g e s 

e r e c t e d i n the s e v e r a l S t a t e s . " 

In t h i s famous r e p o r t we have d i r e c t e v i d e n c e o f the c o n 

s t r u c t i o n , p r i o r to 1808 , o f roads s u r f a c e d wi th b o t h g r a v e l and 

broken s t o n e , tn the c a s e o f the Ph i l ad^ lph i a -Pe rk ioman road we 

see the c o n s t r u c t i o n o f a s t o n e s u r f a c e i n two c o u r s e s i n a manner 
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s i m i l a r j e x c e p t f o r tho l a r g e s i z e o f the s t o n e and the heavy 

crown and the a b s e n c e o f r o l l i n g and s p r i n k l i n g , t o the-methods 

u s e d i n b u i l d i n g modern macadam roads* wherein l a y the " d e f e c t " 

o f u s i n g two c o u r s e s , a s ment ioned i n the repor t , - i s n o t made 

c l e a r * 

I t i i n o t t o be assumed, however , tha t t he se roads embodied 

i n t h e i r c o n s t r u c t i o n the p r i n c i p l e s o f MacAdam; n o r dan we say 

w i t h t r u t h tha t our p r e s e n t roads d o . They were p r o b a b l y p a t t e r n e d 

a f t e r the roads then b e i n g c o n s t r u c t e d in England, and the g r e a t 

r o a d b u i l d e r , whose name i s *now a s s o c i a t e d w i t h any form o f s tone 

s u r f a c e , had n o t y e t demons t ra ted the p a r t i c u l a r methods which 

p r o p e r l y should, be a t t r i b u t e d to him. He was s t i l l engaged i n 

the p r e p a r a t o r y s t u d i e s which l e d t o the development o f the methods 

he f i r s t a p p l i e d when he became the s u i $ e y o r o f roads i n B r i s t o l 

in 1816 . 

A c c o r d i n g t o MacAdam's v i e w , the f u n c t i o n o f the s tone s u r f a c e 

was n o t t o suppor t the we igh t o f v e h i c l e s but t o form a c o v e r i n g 

o r r o o f o v e r the n a t u r a l s o i l upon which , i n i t s dry c o n d i t i o n , he 

r e l i e d e n t i r e l y t o suo-port the l o a d . 

He, t h e r e f o r e , r ega rded a heavy c o u r s e o f meta l as u n n e c e s s a r y , 

and l a r g e s t o n e as p o s i t i v e l y o b j e c t i o n a b l e i n tha t a road so formed 

would be l i k e l y ' t o be more p e r v i o u s than one ma.de o f smal l s t o n e . 

His i d e a was t ha t , " e v e r y p i e c e o f s tone pu t i n t o a road , which 

e x c e e d s an i n c h i n any o f i t s d i m e n s i o n s , i s m i s c h e v i o u s " ; and he 
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based t h i s c o n c l u s i o n n o t o n l y upon the thought that the u s e 

o f l a r g e r s t o n e <~ould i n c r e a s e p e r m e a b i l i t y , but a l so . , and 

perhaps ma in ly , upon the g r e a t e r tendency f o r t he l a r g e r s t o n e s 

t o be d i s l o d g e d by the whee l s o f v e h i c l e s . He was a l s o opposed 

t o the u s e o f heavy c r o o n s on the ground tha t they were unneces sa ry 

f o r dx*ainage p u r p o s e s and tha t they tended t o c o n c e n t r a t e t r a f f i c 

a t the c e n t e r and, t h e r e b y , a c t u a l l y d e f e a t the ends o f d ra inage 

b y c a u s i n g the fo rma t ion o f ruts* 

His methods , e x p l a i n e d i n M s own words t were a s f o l l o w s ! 

"A3 no a r t i f i c i a l road can evur be made so g o o d , and so 

u s e f u l a s the n a t u r a l s o i l i n a dry s t a t e , i t i s . o n l y n e c e s s a r y to 

p r o c u r e , and proserVe. t h i s dry s t a t e o f so much ground as i s i n t ended 

t o be o c c u p i e d by a r oad . 

"The f i r s t o p e r a t i o n in making a road s h o u l d be the r e v e r s e -

o f digging a t r e n c h . The road should n o t be sunk b e l o " 1 , bu t r a the r 

r a i s e d a b o v e , the o r d i n a r y l e v e l o f the a d j a c e n t g round , c a r e should 

a t any r a t e be taken , t ha t the re be a s u f f i c i e n t f a l l t o take o f f -

the wa te r , so tha t i t s h o u l d a lways be some i n c h e s b e l o w the l e v e l 

o f the ground upon <-hich the road i s i n t e n d e d t o be p l a c e d ; t h i s 

must be done , e i t h e r by making the d r a i n s t o l o w e r g round , o r i f that 

be n o t p r a c t i c a b l e , from the nature q$ the c o u n t r y , then the -Soil 

upon which the road i s p r o p o s e d t o be l a i d , must be r a i s e d by a d d i t i o n , 

so as to be some i n c h e s above the l e v e l o f the wa te r . 



"Having s e c u r e d the s o i l from under wa te r , the road-maker i s 

nex t to s e c u r e i t from r a i n wa te r , by a s o l i d r o a d , made o f c l e a n , 

dry s t o n e , o r f l i n t , so s e l e c t e d , p r e p a r e d , and l a i d , as to, be 

p e r f e c t l y imperv ious t o water ; and t h i s canno t be e f f e c t e d , u n l e s s 

t h e . . g r e a t e s t ca r e be taken, that no e a r t h , c l a y , c h a l k , o r o t h e r 

ma t t e r , tha t w i l l h o l d o r c o n d u c t wa te r , be mixed w i t h the broken 

s t o n e ; which must be so p r e p a r e d and l a i d , a s to u n i t e by i t s own 

a n g l e s i n t o a f i r m , compac t , impene t rab le b o d y . 

"The t h i c k n e s s o f such a road i s i m m a t e r i a l , a s t o i t s 

s t r e n g t h f o r c a r r y i n g w e i g h t ; t h i s o b j e c t i s a l r e a d y o b t a i n e d by 

p r o v i d i n g a d ry s u r f a c e , o v e r which the road i s t o be p l a c e d a s 

a c o v e r i n g , o r r o o f , t o p r e s e r v e i t i n tha t s t a t e ; e x p e r i e n c e having 

shown, tha t i f wa te r p a s s e s through a road , and f i l l the n a t i v e 

s o i l , the road , whatever may be i t s t h i c k n e s s , l o s e s i t s s u p p o r t , 

and g o e s to p i e c e s . " 

I t must be borne i n mind tha t ifacAdam a p p l i e d h i s a r t more 

o f t e n t o the r e p a i r o f e x i s t i n g s u r f a c e s than t o the c o n s t r u c t i o n 

o f new o n e s , and i n making such r e p a i r s he p a r t i c u l a r l y recormended 

and used the p r o c e s s which he c a l l e d " - l i f t i n g the road" , which 

c o n s i s t e d in l o o s e n i n g the upper p o r t i o n o f the s r u f a c o and b r eak ing 

a l l o l d s t ones o v e r abou t s i x ounces i n w e i g h t b e f o r e a p p l y i n g the 

new s t o n e . As he d i d n o t have a r o l l e r t o u s e he a d v o c a t e d a p p l y 

i n g the hew s t o n e . As he d i d n o t have a r o l l e r t o u-io 
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i n g the new s t o n e s i n th in c o u r s e s a l l o w i n g time "between s u c c e s s i v e 

a p p l i c a t i o n s f o r the metal to he compacted oy t r a f f i c . He s u g g e s t e d 

a t h r e e - t i m e a p p l i c a t i o n as d e s i r a b l e and p a r t i c u l a r l y i n s i s t e d 

upon the n e c e s s i t y o f k e e p i n g the road w e l l shaped dur ing the 

i n t e r v a l s when i t was' b e i n g compac ted . 

He s u r p r i s e d the members o f the p a r l i a m e n t a r y commit tee 

a p p o i n t e d t o i n q u i r e i n t o methods o f improv ing the tun rp ikes and 

highways by in fo rming them that he would p r e f e r t o c o n s t r u c t h i s 

s u r f a c e on a s o f t f o u n d a t i o n r a t h e r than a hard one , because "when 

a road i s p l a c e d upon a hard s u b s t a n c e , such as a r o c k , the road 

wears much soone r than when p l a c e d on a s o f t s u b s t a n c e " . 

This s ta tement e l i c i t e d from h i s amazed i n t e r l o c u t o r the 

e x c l a m a t i o n : "You d o n ' t mean y o u would p r e f e r a b o g ? " To which 

the ca lm r e p l y was; " I f i t was n o t such a bog as would n o t a l l o w 

a man t o ralk o v e r , I shou ld p r e f e r i t . " 

With t he se v i e w s , so remarkably in a c c o r d w i t h the most 

modern i d e a s , t h e r e i s s c a r c e l y a f a u l t to be found, y e t the f a c t 

remains t ha t they have been h o n o r e d more i n the b r each than in tho 

o b s e r v a n c e i n American p r a c t i c e , a t l e a s t . 

As MacAdam d i d n o t b e g i n t o p r a c t i c e h i s a r t u n t i l 1816 and 

as h i s methods were e s s e n t i a l l y d i f f e r e n t from t h o s e which were 

common a t the t ime i n England i t i s no t p o s s i b l e tha t the s tone 

s u r f a c e s c o n s t r u c t e d on the f a s t m u l t i p l y i n g American t u r n p i k e - r o a d s 

p r i o r t o tha t da te were macadam roads i n ^ h e - s t r i c t a p p l i c a t i o n o f 
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the term, though, from the d e s c r i p t i o n s a v a i l a b l e , i t i s p r o b a b l e 

tha t t h e y were not u n l i k e many o f the roads to which the name i s 

now a p p l i e d . 

When, i n 1832, i t became n e c e s s a r y to r e p a i r the s u r f a c e 

which had been c o n s t r u c t e d on the Cumberland Road ea s t o f the 

Ohio R i v e r , the o r d e r s o f Genera l G r a t i o t , then c h i e f o f e n g i n e e r s , 

were tha t the macadam sys tem was to be f o l l o w e d , and t h i s sys tem 

he d e f i n e d e x a c t l y as MacAdam had d e s c r i b e d i t i n h i s "Remarks on 

the P re sen t System o f Road k a k i n g , " p u b l i s h e d i n 1830 . I t i s not 

improbab le tha t t h i s was the f i r s t a p p l i c a t i o n o f the t rue method 

i n Amer ica , and i t may have been the l a s t i 

The s t o r y o f the N a t i o n a l P ike has been t o l d t o o many t imes 

to need more than a b r i e f r e f e r e n c e h e r e . The e a r l i e s t a c t o f 

'Congres s r e l a t i n g to i t was p a s s e d in 1803 and s imp ly p r o v i d e d that 

5 p e r c e n t o f the revenue r e c e i v e d from the s a l e o f Ohio lands shoiald 

be se t a s i d e f o r p u b l i c road improvement, and tha t t w o - f i f t h s o f t h i s 

amount s h o u l d be d e v o t e d t o c o n s t r u c t i n g a r o a d from the Potomac 

R i v e r westward to the Ohio R i v e r . 

In 1805, ' the b u i l d i n g o f the road from Cumberland t o the Ohio 

R i v e r was a u t h o r i s e d , and the a c t f u r t h e r p r o v i d e d tha t the p r o p o s e d 

road was t o have a r i g h t o f way o f 4 r o d s , a roadway o f 20 f e e t , 

a maximum grade o f 8 } p e r c e n t , and a s u r f a c e o f s t o n e , e a r t h , g r a v e l 

o r sand o r a c o m b i n a t i o n o f t h e s e . La t e r , i n Oh io , the wid th o f 

r i g h t o f way was i n c r e a s e d to 80 f e e t . 



- 26 -

The f i r s t c o n t r a c t f o r c o n s t r u c t i o n was l e t A p r i l 1 1 , 1 8 1 1 , 

and the road was comple ted f rom Oumborland to V/heeling about ten 

y e a r s l a t e r . The t o t a l l e n g t h o f t h i s s e c t i o n i s 131 m i l e s and the 

t o t a l c o s t o f c o n s t r u c t i o n v/as $ 1 , 7 0 6 , 8 4 5 . 2 0 , o r an average o f 

.#13 ,029 .35 a m i l e . The. e n t i r e s e c t i o n eas t o f w h e e l i n g was s u r f a c e d 

w i t h broken s tone put l oan i n two c o u r s e s . The s p e c i f i c a t i o n s p r o v i d e d 

t ha t the s t one f o r the bo t tom c o u r s e should pass a 7 - i n c h r i n g , end 

tha t tho t o p c o u r s e , a 3 - i n c h r i n g . The t o p c o u r s e v/as 6 i n c h e s , 

and the b o t t o m lis i nches b e f o r e c o m p a c t i n g , end as the t r a f f i c was 

dexxjnded upon t o e f f e c t the c o m p a c t i o n , t h e r e i s l i t t l e doubt that 

t r a v e l o v e r the road in s p r i n g l o s s wagons was not unduly c o m f o r t a b l e ; 

e s p e c i a l l y as i t i s s a i d that the e n g i n e e r s in cha rge o f the work had 

a way o f e r e c t i n g b a r r i e r s which wore f r e q u e n t l y s h i f t e d in o r d e r t o 

p r e v e n t hones t t r a v e l e r s f rom u s i n g any p a r t o f the s u r f a c e a f t e r i t 

had become c o m p a c t . 

The f i r s t a p p r o p r i a t i o n f o r c o n t i n u i n g the " i fa t ioi iGl Roads" west 

o f the Ohio R i v e r v/as made in 1825 , and the f i n a l a p p r o p r i a t i o n f o r 

c o m p l e t i n g i t in Ohio and c o n t i n u i n g i t in Ind iana and I l l i n o i s was 

made in 1838 . She s e c t i o n in Ind iana v a s c o n s t r u c t e d e a s t and wes t 

f rom I n d i a n a p o l i s , and A/as p r a c t i c a l l y comple t ed b e f o r o tho Government 

d i s c o n t i n u e d i t s a p p r o p r i a t i o n s , but i n I l l i n o i s no s u r f a c i n g was l a i d . 
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Congre s s p r o v i d e d t h a t o n l y ^ r a d i r ^ sftould be dons o r th .ii: r actio' : : . , 

l u o r d e r that vho scvermx.ni inigii Inter put Cty-m c steu?i r a i l r o a d on 

t'i-3 g rade i " i t s"o d e s i r e d . 

t\-,.rnpiK3-roFd corapanios, i:y v/hioh tho laaiori-cy o f the e a r l y 

a r t i f i c i a l roads xnr<i "ou i l t , v/ere our f i r s t r>-ub , Ic -service, c o r p o r a t i o n s . 

• Thoy o p e r a t e d under chapters g r a n t e d by t he S t a t e l e g i s l a t u r e s , autboriz--

j n g them e i t h e r t o b u i l d and ma in ta in an e n t i r e l y new road o r ' o t ake 

o v e r Zrom t he prbl .^c t2ae 'maintenance of sn e x i s t i n g r o a d . 

What now soem t o b e v e r y s e v e r e r e s t r i c t i o n s were imposed upon 

them. They^wore l i m i t e d s t r i c t l y t o the b u i l d i n g and m a i n t a i n i n g o f 

a r o a d , and v/ore not ailcvTOd t o do anything- e l s e . S a t e s o f t o l l v/ere 

i^xed, . , . i rL . t l i e . . char ie r and the number o f g a t e s t o be e r e c t e d was a l s o 

s p e c i f i e d ^ The l o c a t i o n o f t he road Was n o t i n t r u s t e d t o the judgment 

o f t h o s e who v / e r e i n v e s t i n g t h e i r money t u t was d e l e g a t e d t o a commit tee 

appo in t ed e i t h e r by the l e g i s l a t u r e o r by the j u d g e o f the coun ty c o u r t . 

In s p i t e o f t h e s e r e s t r i c t i o n s the s t o c k o f the companies a t f i r s t 

v/as v e r y a t t r a c t i v e t o i n v e s t o r s * bxit i t was n o t long' b e f o r e i t was 

d i s c o v e r e d tha t the r aods cot i ld n o t be e x p e c t e d t o pay a l a r g e r e t u r n , 

Fg\7 o f t he 'companies wore a b l e t o show, even a t f i r s t , ne t ea rn ings o f 

more than two o r t h r e e p e r c e n t / and a s t ime v e n t on and the c o s t o f 

maintenance i n c r e a s e d , a s , f i n a l l y , the r a i l r o a d came t o take av/ay a 

•large.-part, o f - t h e . t r s f f i . e l e v e n t h e s e smal l p r o f i t s v a n i s h e d , and t he 

tu rnp ikes became, g e n e r a l l y , very u n p r o f i t a b l e i n v e s t m e n t s . Most o f 

the hundreds o f companies tha t r/ero o r g a n i z e d had f a i l e d and the roads 

had r e v e r t e d t o p u b l i c c o n t r o l b y 1850; but a few remained i n o p e r a t i o n . 
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a f t e r a f a s h i o n , u n t i l v e r y r e c e n t y e a r s , - t h e i r roads anathema t o a l l 

who w o r e c o m p e l l e d t o u se thorn. 

The word " t u r n p i k e ' 1 has come t o he a s s o c i a t e d i n our minds w i t h 

a s t o n e s u r f a c e * mainly t, 1 presume, b e c a u s e the s u r v i v i n g " p i k e s " 

were a l l o r p r a c t i c a l l y a l l o f tha t c h a r a c t e r . But i n the e a r l y days 

many o f the compan ie s , perhaps t he m a j o r i t y , b u i l t o n l y a graded r o a d . 

In many c a s e s tho s u r f a c e was o f g r a v e l , i n o t h e r s h e l l , and i n some 

c a s e s , In o r d e r t o make the roads p a s s a b l e the companies r e s o r t e d t o 

c o r d u r o y . Q u i t o a l a r g e number, as we s h a l l s e c l a t e r , were i n c o r p o r a t 

e d f o r the s p e c i a l pu rpose o f b u i l d i n g - p l a n k r o a d s . 

. The r a i l r o a d s sounded tho k n o l l o f the t u r n p i k e compan ie s . 

One by one they- came upon f i n a n c i a l d i f f i c u l t i e s so g r o a t as t o cause 

them to g i v e up t h e i r c h a r t e r s , u n t i l , , by 1 8 5 0 , fovi w e r e l o f t i n 

e x i s t e n c e . With t h e i r p a s s i n g tho roads r e v e r t e d t o p u b l i c c o n t r o l -

which meant coun ty c o n t r o l - and so ou t o f the p i c t u r e u n t i l the l a t e 

e i g h t i e s , e x c e p t f o r the r a t h e r c u r i o u s v o g u e o f the p l ank r o a d . 

Tho f i r s t p l ank road on t he c o n t i n e n t and p r o b a b l y i n the w o r l d 

v/as l a i d a t Toron to i n 1835 - 3 6 , The o r i g i n a t o r i s b e l i e v e d t o have 

boon D r . Darcy B o u l t o n . About t e n y e a r s l a t e r a road w a s - b u i l t , i n a l l 

r e s p e c t s l i k e the T o r o n t o example , a t S y r a c u s e , IT. Y . This v/as p r o b a b l y 

tho f i r s t r o a d o f i t s k i n d i n t he Un i t ed S t a t e s . W i t h i n f o u r y e a r s 

o v e r two thousand m i l e s had b e e n c o n s t r u c t e d i n Hew York a l o n e , a t 

an average c o s t o f A l , S 3 3 a m i l e . S e v e r a l were b u i l t , a l s o , i n Kow 

J e r s e y , and a number i n Vermont and C o n n e c t i c u t . At l e a s t one was 

b u i l t i n M a s s a c h u s e t t s . T h e s e , so f a r as t h o : r e c o r & g o e s , were tho 

on ly e a s t e r n d e v e l o p m e n t s ; bu t the i d e a spread t o t ho i n t e r i o r S t a t e s 

find the re the p l anked s u r f a c e s may s t i l l bo met v/ith. o c c a s i o n a l l y , 
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. O f the c o n s t r u c t i o n o f the p l ank r o a d s , Mr. F r e d e r i c Wood, 

-dyriTring a i s a u t h o r i t y ' ? r o m the took: e n t i t l e d "The H i s t o r y , S t r i c t u r e 

and S t a t i s t i c s o f Pi-mfc R o a d s " , p u b l i s h e d i n 1850 by W. K i n g s f o r d , 

w r i t e s as f o l l o w s : 

"They wore i n n e a r l y a l l c a s e s o f s i n g l e t r a c k , l a i d on the 

r i g h t s i d e o f the r o a d as one f a c e d t he l a r g e town to which i t l e d . 

In t he p r a i r i e r e g i o n s the p l a n k i n g l a y on the o r i g i n a l s u r f a c e o f 

the g r o u n d , but i n some p l a c e s a s m a l l amount o f g r ad ing was needed 

t o a v o i d s h o r t , s t o o p a s c e n t s . The subgrade once e s t a b l i s h e d , l o n g i t u 

d i n a l t r e n c h e s were dug i n w h i c h s i l l s c o n s i s t i n g o f 3 - i n c h p l ank f o u r 

and e igh ts i n c h e s w i d e were p l a c e d , and on them were l a i d the p l a n k s , t h r o e 

i nches t h i c k and e i g h t f e e t l o n g , a t r i g h t a n g l e s t o the d i r e c t i o n o f t he 

road . T h e s i l l s were s e t s l i g h t l y be low the s u r f a c e o f the g round , and 

the p lanks were pounded down t o r e s t upon them by moans o f a l a r g e m a l l e t 

known c&s a "commander". Ho n a i l s o r p i n s wore t hen needed t o h o l d t he 

planks down, and I t i s r e p o r t e d tha t i t was hard work t o t ake one o f 

them u p . A f t e r t he p l anks wore l a i d the ea r th was packed a g a i n s t t h e i r 

ends and sound ly tamped i n t o p l a c e . The p o r t i o n o f the highway no t 

o c c u p i e d by the p l a n k road v/as u s u a l l y ma in ta ined as a common d i r t r o a d 

and was l o c a l l y known as the ' t u r n - o f f 1 , b e c a u s e l i g h t l o a d s hod t o l e a v e 

the p lanks and f o l l o w i t when p a s s i n g a team p r o c e e d i n g , the o t h e r w a y . 

In q rdor that a wagon might r e g a i n t he p lanked s u r f a c o w i thou t i t s 

wheels s l i d i n g a l o n g the e d g e s , t he p l a u k s were s t a g g e r e d , tha t i s , 

o n e - h a l f o f them had t h e i r ends i n a s t r a i g h t l i n e w i t h each o t h e r , w h i l e 

the o t h e r h a l f were a l t e r n a t e l y advanced t o a - l i n e s i x inches far ther . , 
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out, producing a border effect l ike the battlements of a cast le . 

Ordinarily two stringers were used but occasionally three. Over the 

completed planking a layer of sand was spread and maintained, which 

preserved the road by reducing the cutting by the calks of the horse

shoes. It was claimed for this coating that a"'saving of forty to f i f ty 

per cent was secured in the wear of the road. Very few double-track 

roads were ever laid, and in the few cases i t was preferred to lay two 

single tracks, apart from each other and supposedly on opposite sides 

of the 'turn-out*. 

"Yellow pine was preferred for the planking in Central New Tork, 

on account of i t s durability and freedom from knots, but hemlock and 

white pine were extensively used while beech, maple, and elm were 

employed in some places. *"* * * Of course the planks would rapidly 

decay, and i t was considered necessary to figure that a road would 

have to be rebuilt at the end of every seven years," 

If we now pass immediately to the later eighties we shall miss 

no development of any importance so far as the highways are concerned 

except the inventions of the stone crusher by Blake in 1858 and of the 

steam road ro l le r by lemoine in 1859, and the former, at least was 

apparently not received with enthusiasm because we find the author 

°f a prize-winning essay in 1890 writing that: 

"Hand-broken stone is much superior to that crushed by a machine, 

which i s generally of irregular shape and seldon cubical, so that i t 

does not readily bind together, which is the essential qualification 

o f **cadam." 

Some time during this period, probably after 1876, the third 

P r binder course was added to the macadam process. A. Cillmore 
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i n M s book- ant i t l e d " a P r a c t i c a l f r c s t i s e on l i o ^ d s , ' S t r u t s , a M 

Pavements" , published in tha t y e a r , makes no r e f e r e n c e t o i t , eucdupt 

as a t o p d r e s s i n g o f g r a v e l o r oorth spread on a f t e r the rol l ing o f 

tho l a s t a p p l i c a t i o n o f s t o n e . T h i s i s the method which v/as p r a c t i c e d 

even in UacAdam's day and which he s t r o n g l y d i s a p p r o v e d . The c o n s o l i d a 

t i o n o f t ho road w i t h s t one c h i p s f l u s h e d and. r o l l e d i n t o the s u r f a c e was 

a p p a r e n t l y unknown to (Jillmoro when the f i r s t e d i t i o n o f h i s book was 

p r i n t e d ; but some time between 1876 and 1890 i t became the common p r a c t i c e . 

I t v/as during* the l a t t e r p a r t o f t h i s same p e r i o d {1850 - 1890) 

that t he f i r s t b r i c k and shee t asphal t - s u r f a c e s a/ore l a i d ; the b r i c k in 

'Char les ton , 17. Va. i n 187S, and the f i r s t e x t e n s i v e shee t a spha l t s u r f a c e 

on P e n n s y l v a n i a Avenue , in Wash ing ton , i n 1879 . P r i o r t o the l a t t e r 

da te the f i r s t r o c k a s p h a l t s u r f a c e had been l a i d o p p o s i t e the C i ty H a l l 

in Newark, h>. J. Th is was i n 1870 ; and t h e r e a r e conflicting c l a ims to 

p r i o r i t y i n the c o n s t r u c t i o n o f s h o r t e x p o r i m o n t a l s e c t i o n s of shee t 

asphalt, one b e i n g that the f i r s t s e c t i o n v/as laid in Kew York i n 1873 

and tho o t h e r that i t v/as iafVaahingtoa Square , Eewark, i n 1877 , For 

many y o a r s . h o w e v e r , c o n s t r u c t i o n o f b o t h . the b r i c k and a s p h a l t s u r f a c e s 

v/as c o n f i n e d t o c i t i e s * U n t i l 1890 , a t l e a s t , the o n l y m a t e r i a l s 

g e n e r a l l y cons idered , as p r a c t i c a l f o r s u r f a c e s of r u r a l highways were 

broken s t o n e , g r a v e l , and - where the m a t e r i a l s wore a v a i l a b l e - shzell 

and s l a g . The l a t t e r wore l a i d i n the same manner as g r a v e l and s t o n e . 

She p l ank s u r f a c e v/as a l r e a d y condemned. S u r f a c e s o f "burn t c l a y " i / 

3u/."Iioad Maying and IJa in tonance" , by Qharles Punchard , published with 

other e s s a y s i n "A LLove $or But te r itoads'*, U n i v . o f Pa . P r e s s , . 1 8 9 1 . . 
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had been s u g g e s t e d but were s t i l l u n t r i e d . 

The o r g a n i s a t i o n o f t he League o f American Wheelmen i n 1880 may 

p r o b a b l y be c o n s i d e r e d as the tu rn ing p o i n t marking the b e g i n n i n g o f 

the modern p e r i o d o f highway improvement , and the l eague i t s e l f as the 

f i r s t o f the i n f l u e n c e s which have l e d t o so g r e a t a change i n the 

p u b l i c a t t i t u d e . One o f the p r i n c i p a l o b j e c t s o f the o r g a n i z a t i o n was 

to s e c u r e b e t t e r roads and i t worked e n e r g e t i c a l l y to a t t a i n i t s pu rpose ; 

but i t was no t u n t i l 11 y e a r s l a t e r tha t the f i r s t t a n g i b l e r e s u l t o f 

i t s e f f o r t s was a c c o m p l i s h e d .in the passage o f the f i r s t S t a t e - a i d law 

i n Hew J e r s e y . W r i t i n g ' i n 1 8 8 9 , Jeremiah ^ e n k s , 2 / p i c t u r e s the 

2 / Road l e g i s l a t i o n f o r the American S t a t e , Jeremiah W. J e n k s . 

c o n d i t i o n e x i s t i n g a t tha t time when he says tha t ; 

"A v e r y l a r g e p r o p o r t i o n o f o u r p e o p l e , t o o , have n e v e r seen a 

r e a l l y good- road f o r hau l i ng p u r p o s e s , and have , i n consequence no c l e a r 

i d e a o f the g a i n tha t would come from g o o d r o a d s , " 

The passage o f the New J e r s e y S t a t e - a i d l e g i s l a t i o n i n 1891 was 

the f i r s t p r a c t i c a l s t e p taken , anywhere i n the c o u n t r y , to remedy the 

s i t u a t i o n . With one e x c e p t i o n i t was a l s o the f i r s t i n s t a n c e i n which 

any S t a t e had under taken t o p a r t i c i p a t e d i r e c t l y i n the c o n s t r u c t i o n o f 

r o a d s . The e x c e p t i o n i s Kentucky, which had a S t a t e highway department 

and a w e l l d e f i n e d S t a t e road p o l i c y from 1831 t o 1837 , and dur ing tha t 

p e r i o d comple t ed upwards o f 340 m i l e s o f r o a d s . 

The nex t f r u i t o f the whee lmen ' s e f f o r t s i s found i n the e s t a b 

l i shment o f the U. S . O f f i c e o f Road I n q u i r y i n a c c o r d a n c e w i t h an 

a c t o f Congre s s approved. March 3, 1893 , The purpbse o f the o f f i c e 
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as d e f i n e d i n the s t a t u t e was t o make i n q u i r i e s i n r egard to systems 

o f road management throughout the Un i t ed S t a t e s ; t o make i n v e s t i g a t i o n s 

i n regard t o the b e s t methods o f road making; t o p r e p a r e p u b l i c a t i o n s ; 

on t h i s s u b j e c t , and to' a s s i s t a g r i c u l t u r a l c o l l e g e s and exper iment 

s t a t i o n s i n d i s s e m i n a t i n g i n f o r m a t i o n on the s u b j e c t . The a p p r o p r i a t i o n 

made f o r t h i s purpose was $ 1 0 , 0 0 0 , 

I t w i l l thus be seen tha t the renewed p a r t i c i p a t i o n o f the Federa l 

Government a f t e r a l a p s e o f 55 y e a r s was l i m i t e d to a c t i v i t i e s o f an 

e d u c a t i o n a l c h a r a c t e r , but t h e s e i t must be s a i d were c a r r i e d on wi th 

e x c e l l e n t judgment and the u tmos t v i g o r p o s s i b l e w i t h the meagre 

a p p r o p r i a t i o n p r o v i d e d . 

The a c t u a l c o n s t r u c t i o n o f the r o a d s , b e i n g s t i l l under the c o n t r o l 

o f coun ty and township a u t h o r i t i e s the Fede ra l O f f i c e c a r r i e d i t s message 

d i r e c t l y to these l o c a l o f f i c i a l s and, by a c t u a l demons t r a t i on on shor t 

s e c t i o n s o f o b j e c t - l e s s e n road i n eve ry S t a t e , taught them the methods 

o f - T o a d c o n s t r u c t i o n wh ich , f rom i t s s t u d i e s , i t found to be b e s t . The 

g e n e r a l p u b l i c i t r eached through the medium o f b u l l e t i n s , l e c t u r e s and 

g o o d roads t r a i n s , and t h e r e i s no doubt that i t s u r g i n g was r e s p o n s i b l e 

f o r the c r e a t i o n o f more than one o f the e a r l y S t a t e highway departments* 

F o l l o w i n g the New J e r s e y p r e c e d e n t , l aws p r o v i d i n g f o r the e s t a b 

l i shment o f such departments and the g r a n t i n g o f S t a t e a i d were pas sed 

i n Massachuse t t s in 1 8 9 3 , i n C a l i f o r n i a and C o n n e c t i c u t in 1895 , and i n 

Maryland, New Y o r k and Vermont i n 1898. Thus by the end o f the n i n e t i e s 

there were seven S t a t e s - a l l but one on the A t l a n t i c seaboard - that had 

taken the i n i t i a l s t e p toward the s o l u t i o n o f the road p rob lem; and as the 
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c o n t u r y oponod t h o y wore f o l l o w e d by many o t i i o r s . The d a t e s e f pa s sage 

o f t u o f i r s t l a v s i n the s e v e r a l S t a t e s a re shown in the f o l l o w i n g t a b l e . 

Dates o f pa s sage of S t a t e - a i d highways laws 

: Year in : L Year in.-
which which : 

f i r s t • f i r s t : 
S t a t e : S t a t e : S t a t e : S t a t e : 

a i d lav/ : a i d law; 
was : was : 

, p a s s e d : pas sed • 

Alabama . 1911 Nevada : 1911 : 
j*r 15 on^ : 1909 New Hampshire : 1903 : 

Arkansas • 1913 : Lev. Jar soy 1891 
C a l i f or i l ia 1695 Now ilo:-;ioo , 1909 : 
Colorado 1909 Now York 1898 ' : 
C o n n e c t i c u t 1895 Nor th Ca ro l ina : 1901 
Delaware t 1903 . Nor th Dakota : 1909 : 
F l o r i d a 1915 : Ohio- : 1904 : 
Georg ia • 1908 Oklahoma . 1911 
Idaho . 1905 Oregon s 1913 : 
I l l i n o i s . 1905 Pennsy lvan ia : 1903 : 
Ind iana 1917 Rhode I s l a n d : 1902 : 
Iowa 1904 : . South Ca ro l i na 1917 : 
Kansas 1911 South Dakota 1911 : 
Kentucky 1912. Tennessee 1915 : 
L o u i s i a n a 1910 .. I lo:;as 1917 : 
Iviaine 1901 Utah 1909 : 
Maryland 1898 Vermont . 1898 : 
Massachuse t t s 1892 V i r g i n i a : 1906 : 
i i i ch igan 1905 Washington . 1905 : 
I-iinnesota 1S05 : West V i r g i n i a 1909 : 
M i s s i s s i p p i 1915 : Wiscons in 1911 i 
M i s s o u r i 1907 : Wyoming 1911 ' 
IiiOnta.via 1913 : 
Nebraska : 1911 : 
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She S t a t o - a i d p o l i c y as adop ted by the v a r i o u s S t a t o s t o o k 

a number o f f o r m s . In some S t a t e s the a i d o f f e r e d c o n s i s t o d o n l y 

of a d v i c e w h i c h might bo a c c e p t e d or r e j e c t e d by the l o c a l a u t h o r i t i e s 

•who r e t a i n e d a b s o l u t e c e n t r a l ove r a l l the roads. In such Stctos no 

f i n a n c i a l a i d vass ex tonuud. Ia t h o s e S t a t e s which p r o v i d e d f o r f i n a n 

c i a l a i d i t s a c c e p t a n c e ^ o n e r & l l y i r sp l i ed an sg raouen t on the p a r t o f 

the coun ty t o a c c e p t the s u p e r v i s i o n e f the S t a t e a u t h o r i t i e s u . / t i l the 

work, o f c o n s t r u c t i o n was c o m p l e t e d , a f t e r \.hich the r o a d r e v e r t e d t o 

f u l l c o u n t y c o n t r o l . In s t i l l o the r S t a t e s the j o i n t p a r t i c i p a t i o n 

of the S t a t e and coun ty in the c o n s t r u c t i o n o f ce r t a in - c l a s s e s o f 

r o a d s , &\)norally the most important ones , was undo mandatory; and 

t h o r e voro s t i l l o the r v a r i a t i o n s wh ich d i f f e r e n t i a t e d the systems 

adop ted by the vcriou-s S t a t e s . 

W h i l e the p i o n e e r S t a t e s wore making t h i s r a d i c a l departure • 

from l o n g e s t a b l i s h e d methods o f highway a d m i n i s t r a t i o n cer ta in-

seeming ly unimportant i.nd u n r e l a t e d even t s were o c c u r r i n g i n v a r i o u s 

p a r t s o f the c o u n t r y . Three gent lemen - whose names wore Duryea , 

Haynes, and Ford - had made themse lves h o r s e l e s s c a r r i a g e s ; and in 

B o l l e f o n t a i n u , O h i o , a r^ad had been b u i l t e n t i r e l y o f c o n c r e t e 

Concre te had boon used l-.s l. base f o r b l o c k and shee t a spha l t pavements 

f o r many y e a r s ; but the s h o r t s e c t i o n b u i l t i n 1895 i n the Ohio c i t y 

was the f i r s t t o be b u i l t v i t h c o n c r e t e as the wea r ing s u r f a c e . As 

i n the c a s e o f the b r i c k and a s p h a l t s u r f a c e s , i t vas several y e a r s , 

however , b e f o r e use o f the uov type was ex t ended t o the r u r a l hi^iivuys, 
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And tho socio.may bo s a i d o f tho a u t o m o b i l e s , A l t h o u g h t h e i r numbers 

i n c r e a s e d remarkab ly in tho c i t i e s , i t v a s sumo y e a r s b e f o r e they 

bocame a p r o b l e m from the p o i n t o f v iew o f the r u r a l highway b u i l d e r . 

In 1904 , the O f f i c e o f P u b l i c Roads , l i n e a l descendant of the 

O f f i c e o f head I n q u i r y , t o o k the f i r s t census of A n j r i c a n r o a d s . I t 

found that t h e r e wore then , in tho u n i t e d S t a t e s , £ , 1 5 1 , 5 7 0 m i l e s ef 

r u r a l h ighways of which 1 5 3 , 6 6 2 m i l e s had been s u r f a c e d w i t h v a r i o u s 

m a t e r i a l s . Of t h i s s u r f a c e d m i l e a g e 3 8 , 6 2 2 m i l e s were improved w i t h 

watorbound macadam; 114 ,899 m i l e s wore iqprpved *;ith g r a v e l , s a n d - c l a y , 

s h e l l , p l a n k , and o t h e r l o w - t y p o s u r f a c e s { t h e g r o a t m a j o r i t y b e i n g 

g r a v e l ) ; and 141 m i l e s v o r e improved w i t h s u r f a c e s b e t t e r than macadam. 

The l a t t e r i n c l u d e d 123 m i l e s paved, w i t h b r i c k of w h i c h 104 m i l e s were 

in the two S t a t e s of Ohio and Wost V i r g i n i a , and 18 m i l e s of b i tuminous 

reads of which 2 n i l u s were i n Massachuse t t s and tho o the r 16 i n . O h i o , 

Excep t f o r tho o i l e d ea r th r ^ a d s , ef which nore than 2 , 5 0 0 n i l e s ( i n 

c luded w i t h the g r a v e l and o the r l o w - t y p o improvements in the p r e v i o u s 

c l a s s i f i c a t i o n ) had boon b u i l t in C a l i f o r n i a by tho s o - c a l l e d p o t r o -

l i t h i c p r o c e s s , t h o s e 18 m i l e s wore tho o n l y r e p r e s e n t a t i v e s , in 1904, 

of a type wh ich was d e s t i n e d s h o r t l y to become e x c e e d i n g l y i m p o r t a n t . 

I s p r e v i o u s l y Mentioned shee t and r o c k a s p h a l t s u r f a c e s had been l a i d 

in the c i t i e s s i n c e tiie s e v e n t i e s , and both b i tuminous macadam and 

b i tuminous c o n c r e t e s u r f a c e s had been b u i l t in England b e f o r e 1890,. 

but the o n l y b i tuminous s u r f a c e s t o be fouru anywhere i n the Un i t ed 

S t a t e s in 1904 wara 2 m i l e s e f t a r r e d r o a d in the town o f T i s b u r y , 

M a s s . , and 13 m i l e s -Of • bituoirio-us .mucadan,-apd-3 m i l e s of a spha l t in 

Oh io . 



This y e a r 1904 marks tho end o f a p e r i o d . Up t o t ha t t ime 

t h e r e had been no impor tan t change i n the methods o f road c o n s t r u c 

t s oti : wh ich had been employed f o r a. c e n t u r y o r more . E i t h e r o f t h e 

major t ypes o f s u r f a c i n g - g r a v e l and macadam - was known t o g i v e 

e n t i r e s a t i s f a c t i o n under the t r a f f i c normal t o the c o u n t r y roads 

o f t he t i m e . The o t h e r t ypes that had b e e n d e v e l o p e d and u s e d i n 

smal l m i l e a g e , such as tho s h e l l r o a d s o f the t i d e w a t e r S t a t e s and 

the s a n d - c l a y roads o f t h o S o u t h , were- s u g g e s t e d by the a v a i l a b i l i t y 

o f the m a t e r i a l s r a t h e r than by any d i f f e r e n c e i n the demands o f t he 

t r a f f i c w h i c h u s e d them. 

Viewed b r o a d l y the few t y p e s o f s u r f a e e c o n s t r u c t e d up t o t h i s 

t ime may a l l b o c o n s i d e r e d as o f o n e c l a s s . In t h e c o n s t r u c t i o n o f 

a l l the same p r i n c i p l e s gove rned ; , i n a l l a f ragmoKtaT'mass was bound 

t o g e t h e r more o r l o s s ' f i r m l y b y a n a t u r a l cement i n t he mariner made 

f a m i l i a r b y a c e n t u r y o f p r a c t i c e ; and a l l a l i k e depended f o r t h e i r 

e f f i c i e n c y upon the c o n i c p r i n c i p l e o f p r e s s u r e t r a n s m i s s i o n by wh ich 

they sp read tho v e h i c u l a r l o a d s and thus r e d u c e d the I n t e n s i t y o f 

p r e s s u r e bo rne b y t he s t ibgrado. 

That need was f e l t f o r no o t h e r k ind o f c o n s t r u c t i o n was d u e , 

o f c o u r s e , to tho f a c t tha t t h e t r a f f i c on a l l r oads was ranch the 

same. Even i n the more p o p u l o u s S t a t e s the g r e a t e r p a r t o f t h o 

t r a f f i c u s i n g t he roads c o n s i s t e d o f r e l a t i v e l y l i g h t , h o r s e - d r a w n , 

s t e e l - t i r e d v e h i c l e s , t o w h i c h were added near t he c i t i e s a b i c y c l e 

t r a f f i c w h i c h , though i t might a t t a i n c o n s i d e r a b l e v o l u m e , was n e v e r 

more than a n e g l i g i b l e f a c t t r r ' i n d e t e r m i n i n g t h e t y p e o f s u r f a c e ; 



This was jthe normal t r a f f i c . c o n d i t i o n wh ich e x i s t e d p r a c t i c a l l y up 

t o 1 9 0 4 . What. makes that yea r a t u r n i n g p o i n t i n highway h i s t o r y 

i s ' tho f a c t tha t about tha t t ime there- began the g r e a t o u t p o u r i n g 

o f motor v e h i c l e s fi^om the c i t i e s wh ich q u i c k l y s e t the i n t e r c i t y 

roads apar t f rom o t h e r s - s a c l a s s r e q u i r i n g d i f f e r e n t t r e a tmen t . 

The p e c u l i a r e f f e c t o f the a u t o m o b i l e on watorbound macadam 

roads i s so w e l l known as t o r e q u i r e no d e s c r i p t i o n and the manner 

i n w h i c h the r o a d b u i l d e r s mot tho c h a l l e n g e b y , s u b s t i t u t i n g t a r s 

and a s p h a l t s f o r tho weaker ninera-1 b i n d e r s has been an o f t - t o l d 

t a l e . F i r s t as dust l a y e r s , then as p r o t e c t i v e s u r f a c e - c o a t i n g s , 

tlacui^a_.bjLj^Gr^_jjxta i n t o r o a d s o f the macadam type by p e n e 

t r a t i o n , and f i n a l l y as h o t admixtures a c c o r d i n g to the bi tuminous 

c o n c r e t e p r i n c i p l e , t hese m a t e r i a l s , bor rowed f rom the s tock, i n t r a d e 

o f the c i t y s t r e e t b u i l d e r , s o l v e d the au tomob i l e p r o b l e m in a manner 

which was a p p a r e n t l y e n t i r e l y s a t i s f a c t o r y . 

.The e f f e c t o f t h i s development i n the road b u i l d i n g a r t i s 

shown* by comparison o f t he s t a t i s t i c s o f 1904 and 1914, . the dates 

w h i c h , t o all i n t e n t s and. p u r p o s e s , mark the b e g i n n i n g and c r e s t o f 

tho wave o f b i tuminous c o n s t r u c t i o n . In 1904 , a c c o r d i n g t o the 

r e c o r d s , t h e r e wore i n the e n t i r e c o u n t r y o n l y 18 m i l e s o f b i tuminous 

r u r a l r o a d s , a l l in the two S t a t e s o f Massachuse t t s and Oh io . By 

1914 t h e r e were 1 0 , 5 0 0 m i l e s , a m i l e a g e which, was n e a r l y t h r o e - q u a r t e r s 

of tho a g g r e g a t e length- o f a l l roads o f h i g h o r t y p e than fcEicadam. Th i s 

was the h igh -wa te r nark o f the lower forms o f the b i tuminous t y p e s . 
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Tha t* i t by no moans marked the ond o f t h o i r u s e f u l n e s s i s i n d i c a t e d 

by tho- f n o t tha t 3 ,367 m i l e s o f the- s u r f a c e - t r e a t e d and p e n e t r a t i o n 

t y p e s v/ero b u i l t i n 1924 . The r e c e s s i o n o f the t i d e i s i n d i c a t o d , 

howeve r , by t he f a c t that che mi loagu o f t ho two t y p e s e x i s t i n g i n 

1924 was l e s s than 50 per cen t o f tho m i l e a g e o f a l l t ypos b e t t e r than 

v a t e r b o u ^ d macadam i n compar ison w i t h the 75 p e r cen t l e v e l r e a c h e d i n 

1 9 1 4 . 

I t i s \ g e n e r a l l y r e c o g n i z e d that t h e s e two t y p e s which came i n t o 

uso w i t h the Hovel op'nent o f p a s s e n g e r a u t o m o b i l e t r a f f i c a re e s p e c i a l l y 

adapted to thaft c l a s s o f t r a f f i c . T h e , r e l a t i v e d e c l i n e i n t h o i r uso , 

began when motor; t r ucks i n c o n s i d e r a b l e numbers began to appear on the 

r u r a l h ighways ; 'and c o i n o i d e n t a l l y wo f i n d an i n c r e a s i n g swing toward 

the r i g i d pavements o f c o n c r e t e and b r i c k and b i tuminous c o n c r e t e on 

a c o n c r e t e base. : The t u r n i n g p o i n t was r e a c h e d i n 1914 or perhaps a 

yea r o r two o a r t i e r . 

A l t h o u g h the f i r s t c o n c r e t e road haC. been b u i l t i n 1893 , t h e r e 

wore no more than 5 m i l e s o f tha t typo on r u r a l highways i n the eivt lr . 

c o u n t r y i n 1909.- In tha t y e a r a p p r o r i m a t o l y 4 m i l e s v.ere b u i l t ; i n 

191Q about 20 m i l e s were added , the f o l l o w i n g y e a r 40 n i l e s , and , then 

the f i r s t b i g I n c r e a s e o c c u r r e d i n 1912 whon more than 250 m i l e s o f 

r u r a l .Highways were p a y e d , t o be f o l l o w e d i n 1913 w i t h 500 m i l e s and• 

in 1914 v/ i th more than 1,500 m i l e s . At tho c l o s e o f the l a t t e r jL;zr" 

t he re were i n the: e n t i r o c o u n t r y 2 , 3 4 8 m i l e s ; and 10 y e a r s l a t e r t h o 

-£dJjaage._ha&_ i n c r e a s e d t o 3 1 , 1 4 6 and c o n s t r u c t i o n was p r o c e e d i n g a t oho 
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r a t e o f more than 6 , 0 0 0 m i l e s a y e a r , a r a t e approached ' by no o the r 

t y p e b e t t e r than g r a v e l . 

The more e x t e n s i v e use .Of b r i c k , and the b i tuminous pavements 

o f the mixed t y p e on c o n c r e t e ba se began a l s o a t about the same t ime 

a id was due t o the same cause - the i n c r e a s e d u s e of motor t r u o k s . 

In 1914 t h e r e were a p p r o x i m a t e l y 1 , 6 0 0 . m i l e s o f b r i c k pavement; in 

1924 t h e r e were 4 , 3 1 9 . In 1914 the m i l e a g e s f r u r a l highways paved 

w i t h b i tuminous c o n c r e t e or shee t a s p h a l t was s t i l l n e g l i g i b l e ; i n 

1924 the re were more than 9 , 7 0 0 m i l e s o f t hese t y p e s . 

.The decade f o l l o w i n g 1904 was marked no t o n l y by the ' d e v e l o p -

^-rffle^-.-"o£. aew- type* o f road but alma by t*y o t h e r changes o f eve^t g r e a t e r 

s i g n i f i c a n c e . The f i r s t o f t h e s e was a g e n e r a l i n c r e a s e in the r ad ius • 

o f t r a v e l by highway o c c a s i o n e d by the u se r f the a u t o m o b i l e ; and the 

s econd - the na tu ra l r e s u l t o f the f i r s t - was a change i n the c h a r 

a c t e r o f the p u b l i c demand f o r highway improvement . 

In 1904 the a u t o m o b i l e had s t i l l to p r o v e i t s a b i l i t y f o r s u s 

t a i n e d p e r f o r m a n c e . I t s ownersh ip was s t i l l l i m i t e d t o a smal l and 

wea l thy c l a s s . The p o p u l a r demand f o r improved roads .was, t h e r e f o r e , 

s t i l l p r e d i c a t e d upen the use o f the - b i c y c l e and t he horse -d rawn 

v e h i c l e . The f a r m e r s , a lways c o n s e r v a t i v e , were s t i l l , f o r the most 

-par t - r • . -e i ther^ac . t ive ly h o s t i l e t o :rn$d improvement o r lukewarm i n suppor t 

o f i t . In g e n e r a l t h e i r demand was fgfc the improvement o f the reads 

c o n n e c t i n g t h e i r farms wi th the r a i l r o a d s h i p p i n g p o i n t s o r nea rby towns . 

More p o s i t i v e i n f l u e n c e was e x e r t e d by c i t y and town merchants who 



sough t by road, improvement-" t o extend: ' the-- t rading '"radius "and b u s i n e s s 

o f t h e i r towns , and b y the l i m i t e d but i n f l u e n t i a l c l a s s o f m o t o r i s t s 

who l o n g e d f o r smoother , mud-and-dus t - f r ee r o a d s updh which t o o p e r a t e 

t h e i r v e h i c l e s . A l l t h e s e i n f l u e n c e s combined a t f i r s t t c p roduce a 

demand f o r s h o r t s t r e t c h e s o f improved roads r a d i a t i n g from the towns 

and r a i l s h i p p i n g . p o i n t s . L a t e r , as the a u t o m o b i l e was p e r f e c t e d and 

i t s u s e r s became more numerous, the l a t t e r c r e a t e d a demand f o r l e n g e r , 

unbroken s t r e t c h e s o f improved r o a d s , fo rming a ne twork c o n n e c t i n g the 

l a r g e r towns , a c l a i m tha t was r e s i s t e d by the farmers who c o n t i n u e d tz 

f a v o r the s o - c a l l e d fa rm- to-marke t type o f movement. 

In the s m a l l e r E a s t e r n S t a t e s the c o n f l i c t neve r became a c u t e , 

l a r g e l y b e c a u s e the d i s t a n c e between towns and market p o i n t s was so 

s h o r t tha t the fa rm- to -marke t p l a n o f improvement when c a r r i e d to i t s 

u l t i m a t e development became p r a c t i c a l l y i d e n t i c a l w i t h the in te r - towa . 

o r t r u n k - l i n e p l a n . Thus we f i n d the i s s u e s a t i s f a c t o r i l y s e t t l e d 

i n Rhode I s l a n d as e a r l y as 1903 by the a d o p t i o n o f a d e f i n i t e system 

o f S t a t e highways f o r c o n s t r u c t i o n by the S t a t e Board o f P u b l i c Roads . 

A s i m i l a r p r o p o s a l by the h ighway commis s ione r o f C o n n e c t i c u t , made 

o r i g i n a l l y i n 19C6, was e n a c t e d i n t o law by the S t a t e L e g i s l a t u r e i n 

1913; and in the meantime Maryland had s e t t l e d the q u e s t i o n d e f i n i t e l y 

b y t h e • a d o p t i o n -9f an i n t e r - c o u n t y - s e a t t r u n k - l i n e s y s t e m . t o - b e . i m 

p roved and ma in ta ined i n i t s e n t i r e t y w i th S t a t e funds under the S t a t e 

Roads Commission'. M a r y l a n d ' s system was d e s i g n a t e d i n 1908 , and was 

the f i r s t to be p l a c e d c o m p l e t e l y under S t a t e c o n t r o l f * r b o t h c o n s t r u c 

t i o n and ma in t enance . 
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That t h e . c o n t r o v e r s y was -no t so q u i c k l y s e t t l e d i n many e f 

the o t h e r S t a t e s was due ma in ly t o two r e a s o n s : F i r s t , the important 

L i n e s o f t r a v e l i n a number o f the S t a t e s Were not s h a r p l y d e f i n e d . 

This r e s u l t e d i n some from s p a r s i t y o f s e t t l e m e n t , and i n o t h e r s f rom 

the c o n t r a r y c o n d i t i o n o f c l o s e s e t t l e m e n t w i t h numerous c e n t e r s o f 

more o r l e s s un i fo rm s i z e and impor t ance . S t a t e s such a s Texas and 

Wyoming were t y p i c a l o f the f i r s t g r o u p . In them the l o n g d i s t a n c e s 

between c e n t e r s and the c o n d i t i o n o f the roads d e l a y e d the d e v e l o p 

ment o f highway t r a f f i c between the towns and promoted a u se o f the -• 

highways l a r g e l y as f e e d e r s to the r a i l l i n e s ; and the same remoteness 

o f the towns one f rom ano the r p r e v e n t e d the e a r l y ha rmon iz ing o f the 
i 

two p l a n s o f deve lopment as i n the s m a l l e r Eas t e rn S t a t e s by the e v o l u 

t i o n o f one i n t o the o t h e r . Of the s e c o n d c l a s s t h e r e were such 

S t a t e s as Iowa, Kansas and W i s c o n s i n i n which the v e r y number and 

un i fo rm s i z e » f the town c e n t e r s caused a d i f f u s i o n o f t r a f f i c o v e r 

many roads and d e l a y e d the r e c o g n i t i o n ^ f r o u t e s o f o u t s t a n d i n g im

p o r t a n c e . In t he se S t a t e s a l s o the towns a r e e s s e n t i a l l y a g r i c u l t u r a l 

c e n t e r s and t h i s f a c t c o n t r i b u t e d f u r t h e r s t r e n g t h t o the demand f a r 

fa rm-to-market roads as* opposed t e t runk l i n e s . 

The i n s t a n c e s ment ioned f u r n i s h examples o f one o f the reasons 

f o r the p r o l o n g a t i o n o f the c o n t r o v e r s y which raged o v e r the q u e s t i o n 

o f fa rm- to-marke t v s . t r u n k - l i n e deve lopmen t . The s e c o n d r ea son was 

s imply tha t many o f t he S t a t e s as y e t had no S t a t e agency f o r the 

a d m i n i s t r a t i o n o f a highway p l a n e f S t a t e - w i d e s c o p e , and the d e v e l o p 

ment o f - t h e ^ r u n l ^ l l n e n ? l a n - n a t u r a l l y " 
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The s econd o f t h e s e r easons was p romp t ly removed a f t e r the 

pa s sage o f the F e d e r a l ; a i d road a c t i n 1916 b y the p r o v i s i o n o f 

that a c t r e q u i r i n g the c r e a t i o n e f adequate highway depar tments i n 

a l l S t a t e s as, a c o n d i t i o n p r e c e d e n t to p a r t i c i p a t i o n i n the b e n e f i t s 

o f the Fede ra l a i d . 

Mie_Aal.oX..19.16 a p p r o p r i a t e d $ 7 5 , 0 0 0 , 0 0 0 , . t o be expended in 5 

y e a r s under t he d i r e c t i o n o f the S e c r e t a r y o f A g r i c u l t u r e i n c o o p 

e r a t i o n w i t h the S t a t e highway depar tments , f o r the improvement of ' 

P o s t r o a d s . I t p r o v i d e d f o r the appor t ionment o f the a p p r o p r i a t i o n 

among the s e v e r a l S t a t e s i n p r o p o r t i o n t o t h e i r a r e a , p o p u l a t i o n and 

m i l e a g e o f p o s t r o a d s ; and i t p e r m i t t e d the e x p e n d i t u r e o f Fede ra l 

funds f o r improvement-.in any amount up t » . 5 0 p e r c e n t o f the c o s t , 

but no t ' e x c e e d i n g $10,00© a m i l e . Th i s l a t t e r l i m i t was l a t e r r a i s e d 

to $30 ,000 and then reduced to $ 1 5 , 0 0 0 as a t p r e s e n t . 

S i n c e 1916. amendments-have b e e n made to ...the .Federal- a i d road 

a c t a p p r o p r i a t i n g o r a u t h o r i z i n g the a p p r o p r i a t i o n o f a d d i t i o n a l funds 

to a, t o t a l , i n c l u d i n g the f i s c a l y e a r 1937 , o f $ 6 9 0 , 6 0 0 , 0 0 0 ; and the . 

m i l e a g e o f road improved unde r the c o o p e r a t i v e p l a n up to June 30 , 1926, 

amounted t o n e a r l y 5 6 , 0 0 0 m i l e s . 

A f i r s t s t e p toward the u l t i m a t e s e t t l e m e n t o f the t r u n k - l i n e 

q u e s t i o n i n a l l S t a t e s was made when the U. S. Bureau o f P u b l i c Hoads, 

a c t i n g f o r the S e c r e t a r y o f A g r i c u l t u r e , as one Of i t s f i r s t a d m i n i s 

t r a t i v e a c t s r e q u e s t e d o f a l l S t a t e s the submiss ion o f a 5 - y e a r program 

&&p showing the system o f r oads -upon which the S t a t e h ighway d e p a r t -
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ments jiojfloL-request". JFederal.>aid„ d u r i n g the p e r i o d c o v e r e d ' b y the 

. a p p r o p r i a t i o n s , p r o v i d e d ""by the f i r s t a c t o f C o n g r e s s . A l though the 

systems d e s i g n a t e a i n r e s p o n s e ..to t h i s r e q u e s t .were u n d e r s t o o d t o be 

mere ly t e n t a t i v e the r e q u e s t o f the bureau had the e f f e c t $ f d i r e c t 

i n g a t t e n t i o n i n many S t a t e s f o r the f i r s t t i m e ' - to the d e s i r -

. . a b i l i t y ftf e s t a b l i s h i n g a d e f i n i t e program . for the improvement a f a 

,system- juf .highwaya-.as'.. g ^ t i x i ^ u i s h e d from the .more o r l e s s c a s u a l 

improvement o f u n r e l a t e d s e c t i o h s . _ c f . . roads. 

The F e d e r a l - a i d - w o r k .Had s c a r c e l y Begun, however , when the 

w o r l d War i n t e r v e n e d - a n d p r a c t i c a l l y put a s t o p to a l l o p e r a t i o n s ; 

and the-war d i d a number o f o t h e r t h i n g s to the e x i s t i n g improved 

roads which , however d i s a s t r o u s they may have appeared a t the t ime , 

have turned ou t to be b l e s s i n g s i n _ d i s . g u i s e . At the o u t s e t the c o n r 

s t r u c t i o n and maintenance o f highways were d e c l a r e d t o c o n s t i t u t e a 

n o n - e s s e n t i a l i n d u s t r y . As "a consequence new c o n s t r u c t i o n , e x c e p t ' as 

r e q u i r e d f o r the immediate s e r v i c e o f the army, was g r e a t l y c u r t a i l e d . 

Maintenance a l s o was g r e a t l y hampered by the d i f f i c u l t y o f o b t a i n i n g 

the n e c e s s a r y m a t e r i a l s and t he s c a r c i t y and h i g h wages o f l a b o r . 

At the same t ime t h e r e was r e l e a s e d upon roads g e n e r a l l y inadequa te 

to s tand i t an unp receden ted t r a f f i c o f heavy motor t r u c k s . To t h i s 

•exper ience and the heavy damage ?/hich f o l l o w e d we owe the deve lopment 

of most ftf the sound p r i n c i p l e s and p o l i c i e s which n*w g o v e r n the 

improvement o f h i g h w a y s . 

The - f i r s t r e s u l t was a s t r q n g r e a c t i o n a g a i n s t the u s e of heavy 

motor trucks* T i e re' were l a r g e ^mi^eTS^&p&^plB f o r g e t t i n g that 
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a r o a d i s o f s e r v i c e o n l y i n so f a r as i t accomoda tes the need f o r 

£^dxiom±oaX---trarfiip9rtation, demanded tha t the manufacture and o p e r 

a t i o n o f v e h i c l e s t o o heavy f o r the e x i s t i n g roads be p r o h i b i t e d . 

As few o f the roads were d e s i g n e d t o c a r r y motor t r u c k t r a f f i c , 

t o have taken t h i s c o u r s e would have amounted to the t h r o t t l i n g 

o f -a new deve lopment i n t r a n s p o r t a t i o n b e f o r e i t had a chance t o 

demons t ra te i t s u t i l i t y , and i t was r i g h t l y o p p o s e d w i t h g r e a t 

ene rgy by the manufac ture rs o f motor v e h i c l e s . The l a t t e r , on the 

o t h e r hand, t o o k a p o s i t i o n a t the o p p o s i t e extreme from which they 

demanded the r i g h t to manufacture and s e l l v e h i c l e s o f l a r g e c a p a c i t y 

and heavy, w e i g h t , w i t h o u t r e g a r d t o the s t r e n g t h - o f the r o a d s , on 

- the- theorry- tha t ' ' the ' "greater -the - c a p a c i t y o f the v e h i c l e the sma l l e r 

would be the c o s t o f o p e r a t i o n p e r u n i t o f c a p a c i t y . The i r s l o g a n 

was, " b u i l d t he roads t o c a r r y l o a d s , " and t h i s was met by the 

e p p o s i t e p a r t y w i t h the e q u a l l y dogmat ic demand that - the . . . loads ..should 

be l i m i t e d t o the c a p a c i t y o f t he e x i s t i n g r o a d s . 

The i s s u e thus j o i n e d , the p r i n c i p a l s t o the c o n t r o v e r s y -

highway o f f i c i a l s on the one s i d e and the manufac tu re r s on the o t h e r -

w i s e l y ag reed t o submit t h e i r d i f f e r e n c e s to the t e s t o f mutual dis-t 

c u s s i o n ; and out o f the s e r i e s o f c o n f e r e n c e s which ensued t h e r e came 

j a g r e e ^ which have 

se rved as the b a s i s f o r a harmonious c o o p e r a t i o n o f th«; v two g r o u p s , 

and which now c o n s t i t u t e the f o u n d a t i o n s ^ f highway improvement p o l i c y 

i n a l l S t a t e s . 
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I t was ag reed at the o u t s e t t h a t , f o r the f i r s t t ime i n h i s -

tcrry, the 'wveight -«f . v e h i c l e s had become a c r i t i c a l f a c t o r i n r u r a l 

highway d e s i g n . H i t h e r t o the minimum p r a c t i c a l t h i c k n e s s o f road 

meta l had been s u f f i c i e n t t o c a r r y the maximum v e h i c u l a r l o a d . 

The deve lopment o f the motor t r uck had a l t e r e d t h i s s i t u a t i o n . 

I t c a l l e d f o r s t r o n g e r s u r f a c e s tha t would sp read i t s h e a v i e r l o a d 

o v e r a w i d e r a r e a o f the subgrade i n o r d e r to r educe the i n t e n s i t y 

• f the p r e s s u r e t o an amount which the s o i l c o u l d s u p p o r t . 

I t was c l e a r a l s o tha t whereas d e t e r i o r a t i o n o f the highways 

had p r e v i o u s l y r e s u l t e d ma in ly from the a t t r i t i o n o f the s u r f a c e , 

a new form c f d e t e r i o r a t i o n app roach ing r a p i d d e s t r u c t i o n would 

r e s u l t u n l e s s the roads upon which the h e a v i e r motor t r u c k s were 

b e i n g o p e r a t e d were s t r e n g t h e n e d so as t o ' enab l e them W c a r r y the 

i n c r e a s e d , w e i g h t s . And whereas , the amount o f t h e s d e t e r i o r a t i o n . 

Jaad f o r m e r l y been a f u n c t i o n o f the volume o f the t r a f f i c , and o f 

t ime , the new d e s t r u c t i o n by e x c e s s i v e we igh t might b e caused by a 

f g w - v e h i c l e s i n a v e r y s h o r t t i m e . 

I t was a g r e e d , t h e r e f o r e , t ha t the h ighway o f f i c i a l s must have 

d e f i n i t e knowledge o f the maximum weigh t to be suppo r t ed as a f i r s t 

c o n d i t i o n o f d e s i g n ; and t h i s knowledge was s u p p l i e d , i n a measure , 

by the v o l u n t a r y d e c i s i o n o f the manufac tu re r s t o l i m i t t o 7^ t ons ' 

c a p a c i t y t he f u t u r e p r o d u c t i o n o f v e h i c l e s . E n g i n e e r s were thus 

assured that i f , i n the r e c o n s t r u c t i o n o f the t h o r o u g h f a r e s up»n 

which heavy t r u c k i n g had d e v e l o p e d , they would d e s i g n t o accomodate • 
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a v e h i c l e o f ' 7s" 'tons c a p a c i t y t hey w o u l d n o t see t h e i r handiwork: 

q u i c k l y d e s t r o y e d b y v e h i c l e s o f ranch g r e a t e r s i z e and w e i g h t . -

But t h i s a l o n e Mas n o t a s u f f i c i e n t b a s i s f o r the d e s i g n o f 

a l l r o a d s . The b u i l d lug., o f roads o f s u f f i c i e n t s t r e n g t h to c a r r y 

T i r - t o n t r u c k s r e q u i r e d a heavy inves-fcnent o f p u b l i c f u n d s , which 

c o u l d be j u s t i f i e d on ly i f .the e conomies inhe ren t i n t h e t r a n s p o r 

t a t i o n o f g o o d s i n v e h i c l e s o f l a r g e c a p a c i t y were s u f f i c i e n t t o 

ou twe igh the i n c r e a s e d c o s t o f the r o a d s . I t was r e c o g n i z e d c l e a r l y 

f o r t h e f i r s t t ime that t h e c o s t o f highway t r a n s p o r t a t i o n I s made 

up o f the c o s t o f the highways anil the c o s t o f opera t i rg t h e v e h i c l e s 

o v e r t h e h ighways , -and i t was ag reed t h a t the common purpose o f the 

p u b l i c highway o f f i c i a l s , v e h i c l e manufac tu re r s and o p e r a t o r s s h o u l d 

be t o r e d u c e the t o t a l c o s t o f t r a n s p o r t a t i o n r a t h e r than one o r the 

o the r o f the e l e m e n t a l c o s t s . I t c o u l d be p r o v e d tha t the number o f 

l a r g e - c a p a c i t y t r u c k s a l r e a d y u s i n g some o f t h e h ighways , p r i n c i p a l l y 

t h o s e r a d i a t i n g f rom and c o n n e c t i n g t h e l a r g e r c i t i e s - had a l r e a d y 

grown t o t h e p o i n t -where t h e combined s av ings i n o p e r a t i n g c o s t would 

more than b a l a n c e t he g r e a t e r c o s t o f p r o v i d i n g highway s e r v i c e f o r 

them. As t o t h e s e highways t h e r e c o u l d b e l i t t l e doubt o f the wisdom 

and economy o f b u i l d i n g a t y p e o f s u r f a c e adequa te f o r the heavy 

t r u c k t r a f f i c . Other r o a d s , s i m i l a r l y l o c a t e d w i t h r e s p e c t t o c i t i e s , 

had no t y e t d e v e l o p e d a s u f f i c i e n t amount o f the heavy t r a f f i c t o 

^ P & y t h e a d d i t i o n a l e c s t o f t h e s t r o n g e r c o n s t r u c t i o n , but I t was 

not d i f f i c u l t t o f o r e s e e t ha t s u c h a c o n d i t i o n w o u l d d e v e l o p i n t h e 

f u t u r e . On the m a j o r i t v o f t h e r o a d s , howeve r , t h o deve lopment o f 

t r a f f i c o f s u f f i c i e n t weight to j u s t i f y t h o h i g h e r t y p e s o f c o n s t r u e -



- • 4 8 -

t i on was v e r y r emo te ; and i t was apparen t tha t the one - t ime p r e v a i l 

ing c o n d i t i o n o f u n i f o r m i t y o f t r a f f i c on a l l roads had been d e f i n 

i t e l y b r o k e n down. I n s t e a d , a new and much d i f f e r e n t c o n d i t i o n had 

a r i s e n under which t he main i n t e r - c i t y roads were found to be c a r r y 

ing t r a f f i c f a r i n e x c e s s of t h e much g r e a t e r mi l eage o f l o c a l r o a d s . 

Under the new c o n d i t i o n the economic j u s t i f i c a t i o n f o r t h e 

improvement of the main r o a d s l a y t o a f a r g r e a t e r e x t e n t than f o r m e r l y 

i n the r e d u c t i o n o f t r a n s p o r t a t i o n c o s t s and t o a l e s s e r degree i n 

tho e f f e c t upon the v a l u e o f p r o p e r t y . The main r o a d s had become 

throngh t r a f f i c a r t e r i e s , as d i s t i n g u i s h e d from the more numerous 

l o c a l r oads •which c o n t i n u e d t o b e o f va lue p r i m a r i l y through, t he ser¬ 

v i c e they render 1 i n g i v i n g a c c e s s t o t h o l a n d . 

As t o t h e main r o a d s , which c a r r i e d a w i d c - r a r g i h g t r a f f i c , 

i t v/as now C l e a r l y apparen t tha t the c h a r a c t e r ' o f t h e i r Improvement 

must be commensurate w i t h tho d e n s i t y of t h e i r t r a f f i c ; tha t c o n t i n 

u i t y o f improvement view o f the h i g h e s t Impor tance ; and t ha t the 

t r a f f i c v/as a l r e a d y so g r e a t t ha t the l o s s i n o p e r a t i o n o f v e h i c l e s 

i n tho a b s e n c e o f r o a d improvement would e x c e e d the c o s t o f improve

ment , f h e s o r o a d s a l s o wore d i s t i n g u i s h e d i n o n e o t h e r r e s p e c t , 

namely , tha t t h e i r t r a f f i c t ended to i n c r e a s e f a r more r a p i d l y than 

tha t which was t o bo found on t he l o c a l r e a d s , the c o n d i t i o n o f which 

remained much as I t had b o d n . Whore the main roads c a r r i e d l o n g 

d i s t a n c e t r a f f i c , t h e l o c a l roads s e r v e d tho t r a f f i c o f a n e i g h b o r 

h o o d ; where the main roads were c o l l e c t o r s o f t r a f f i c , t h e l o c a l 

roads wore f e e d e r s and d i s t r i b u t o r s ; whore tho t r a f f i c o f t h o main 

r o a d s - t e n d e d t o - g r o w i n d i r e c t p r o p o r t i o n t o - t h e •g rowing-use- o f motor . 



- 49 -

v e h i c l e s and t he g rowing r e s o r t o f i n d u s t r y and the e n t i r e p e o p l e 

t o highway t r a n s p o r t a t i o n , t h e l o c a l roads s e r v e d the much l i g h t e r ? 

and, f rom t h e s t a n d p o i n t o f g r o w t h , f a r more s t a b l e t r a f f i c p r o d u c e d 

b y a s i n g l e a g r i c u l t u r a l community. 

I t became appa ren t , t h e r e f o r e , t ha t t h e e c o n o m i c j u s t i f i c a t i o n 

o f l o c a l road improvement would c o n t i n u e t o r e s t l a r g e l y i n t h e v a l u e 

and impor tance o f t h e l a n d t h a t , i n t h e main, the t r a f f i c would demand 

o n l y a low type o f improvement; and "that c o n t i n u i t y o f t he improvement 

was no t so e s s e n t i a l as i n the case^ o f the main, th rough r o a d s . 

The need o f c o n t i n u i t y i n t h e improvement o f t h e main r o a d s ' 

was t h e f i r s t o f t h e new c o n d i t i o n s t o b e met w i i n a p p r o p r i a t e a c t i o n . 

Prom 1915 o n , a l l S t a t e s i n r a p i d s u c c e s s i o n d e s i g n a t e d systems o f 

Stat© r o a d s , i n c l u d i n g g e n e r a l l y t h e main i n t e r - c i t y r o a d s , t o b e 

improved under t h e more o r l e s s d i r e c t s u p e r v i s i o n o f t he S t a t e h i g h 

way depa r tmen t s ; and the s e v e r a l S t a t e systems were s u b s t a n t i a l l y 

we lded i n t o a n a t i o n a l ne twork by t h e d e s i g n a t i o n , i n a c c o r d a n c e \vi th 

t he F e d e r a l Highway A c t o f 1 9 2 1 , o f t h e F e d e r a l - a i d h ighway system 

upon w h i c h - i t i s now' r e q u i r e d tha t a l l F e d e r a l a p p r o p r i a t i o n s s h a l l 

be expended . 

C o n t i n u i t y o f improvement o f t h e main roads thus a s su red i t 

remained f o r a j o i n t commit tee r e p r e s e n t i n g t h e Amer ican A s s o c i a t i o n 

of S t a t e Highway O f f i c i a l s and t h e l a t i o n a l A u t o m o b i l e Chamber o f 

Commerce t o e n u n c i a t e a p o l i c y v/ i th r e s p e c t t o the r a t e and manner 

Of t h e improvement which c o u l d w i n g e n e r a l suppor t and a d o p t i o n ^ 

B r i e f l y t ha t p o l i c y may be s t a t e d as f o l l o w s . I t I s a c c e p t e d 

a t r u i s m t ha t t he volume o f t r a f f i c on t h e main roads i s s o g r e a t 

file:///vith


- 50 -

tha t the economies i n t r a n s p o r t a t i o n e f f e c t e d by r o a d improvenent 

c l e a r l y out-weigh ih.e c o s t o f t h o improvement . Th i s b e i n g t rue the 

improvement s h o u l d p r o c e e d as r a p i d l y as a v a i l a b l e s u p p l i e s o f l a b o r 

and m a t e r i a l w i l l pe rmi t and w i t h o u t o t h e r l i m i t . A l l roads should 

be improved t o the d e g r e e j u s t i f i e d by the o p e r a t i n g s a v i n g s t ha t may 

be e x p e c t e d t o a c c r u e t o the t r a f f i c , and no road should bo improved 

to any g r e a t e r d e g r e e . Where the- mi leage o f r o a d t o be improved i s 

so g r e a t tha t the t y p e o f Improvement i n d i c a t e d by the t r a f f i c c a n 

no t be comple ted on tho whole m i l e a g e w i t h i n a s h o r t p e r i o d t h o nes t 

important s e c t i o n s shou ld bo r a i s e d Immedia te ly t o u l t i m a t e t y p e , and 

t h o b a l a n c e o f the m i l e a g e s h o u l d b e advanced through -the i n i t i a l 

s t a g e s o f g r a d i n g , d r a i n i n g , and l o w - t y p e s u r f a c i n g i n o r d e r to spread 

as much o f " t l l e b e n o f i t o f improvement as- q u i c k l y as p o s s i b l e o v e r the 

e n t i r e road sys tem f u r t h e r improvement t o awai t the c o m p l e t i o n o f the 

f i r s t s t a g e o v e r the whole s y s t e m . T h i s i s the p r a c t i c e known a s 

s t a g e - c o n s t r u c t i o n , and i t - i s - t h e . o n l y - f e a s i b l e - p r a c t i c e i n t he nomer-

ous S t a t e s i n which a l a r g e m i l e a g e o f main roads remains t o b e im

p r o v e d i n tho f a c o o f a t r a f f i c a l r e a d y h i g f l y d e v e l o p e d . I t i s a l s o 

the l o g i c a l p l a n o f development f o r t h o main roads o f t h e S t a t e s i n 

which t r a f f i c h a s n o t y e t grown t o t he p r o p o r t i o n s j u s t i f y i n g h i g h -

type, s u r f a c i n g . 

; I n any c a s o t h e s t a g e - c o n s t r u c t i o n p l a n t a k e s a c c o u n t o f t h o 

r a p i d g r o * t h o f t r a f f i c , wh ich i s a c h a r a c t e r i s t i c e s p e c i a l l y o f t he 

main r o a d s , by p r o v i d i n g f u l l y i n t h e i n i t i a l s t a g o f o r the subsequent 

c o n s t r u c t i o n . Grades and a l i gnmen t a r e d e s i g n e d t o meet u l t hnate 

r e q u i r e m e n t s ; d r a i n a g e s t r u c t u r e s - a r o b u i l t o f d u r a b l e m a t e r i a l s ; 
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r i g h t s - o f - w a y o f ample w i d t h f o r the fu tu re a r c o b t a i n e d ; and tho 

i n i t i a l s u r f a c i n g becomes the sub -base o f t h e s e c o n d - s t a g e s u r f a c i n g . 

O b v i o u s l y the soundness o f t h o p l a n i s c o n t i n g e n t upon the c o m p l e t e 

and c o n t i n u o u s maintenance o f each s t a g e o f t h e c o n s t r u c t i o n , a k ind 

o f maintenance w h i c h - thanks t o t h o war e x p e r i e n c e and the s tandard 

e s t a b l i s h e d by t h e F e d e r a l Highway A c t - p r a c t i c a l l y a l l S t a t e s a re 

now p r e p a r e d to g i v e . 

The a c c e p t e d p o l i c y c o n t o m p l a t e s the improvement o f the main 

r o a d s , to which t he above methods a r e a p p l i c a b l e ^ as a r e s p o n s i b i l i t y 

o f the S t a t e s to be assumed through the agency o f t h e S t a t e li££hw.',.y 

depa r tmen t s , and f i n a n c e d , i n l a r g e measure , by t h e r evenues d e r i v e d 

from the t a x a t i o n o f v e h i c l e s and moto r f u e l * The l o c a l roads a r e 

v i ewed as t he r e s p o n s i b i l i t y o f the c o u n t i e s and l e s s e r s u b - d i v i s i o n s . 

With a few important e x c e p t i o n s , as i n t h o v i c i n i t y o f l a r g e c i t i e s , 

the degree o f improvement r e q u i r e d d o e s h o t r i s e above tho l o w e r t ypos 

o f s u r f a c i n g , the expense o f which may be m o t , a s I t shou ld b e b y 

t a x a t i o n o f t he l o c a l l and and p r o p e r t y . 

T h e s e , then , a re t h e o u t s t a n d i n g deve lopments I n highway improve 

ment o f the p o s t - w a r p e r i o d : Tho c l a s s i f i c a t i o n o f highways a c c o r d i n g 

to t r a f f i c d e n s i t y ; t h o d e s i g n a t i o n o f S t a t o highway sys tems i n a l l 

S t a t e s , tho sys tems i n c l u d i n g the h e a v y - t r a f f i c h ighways o f S t a t e - w i d e 

impor tance ; t h e i n t e r c o n n e c t i o n o f t h e S t a t o systems b y moans o f the 

F e d e r a l - a i d sys tem; tho Improvement o f roads i n a c c o r d a n c e v/ i th t r a f f i c 

demands t o the l i m i t s e t by p i o b a b l e op o r a t i n g s a v i n g s ; the s t a g e -

c o n s t r u c t i o n p l a n o f p r o g r e s s i v e improvement o f the e n t i r e sys tem; and 

tho development o f adequate maintenance p r o v i s i o n s . In t h e ma in , a l l 

a r e ou tgrowths o f t h e war e x p e r i e n c e f o s t e r e d by F e d e r a l a i d . 
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One o t h e r g r o a t advance has c h a r a c t e r i z e d t h i s p e r i o d - t h o 

a p p l i c a t i o n o f s c i e n t i f i c r e s e a r c h t o t he p r o b l e m o f d e v e l o p i n g t y p o s 

o f c o n s t r u c t i o n and methods o f a d m i n i s t r a t i o n and f i n a n c e adequate 

to moot t h o domands o f t h o f a s t - g r o w i n g t r a f f i c . . I n t h i s a l s o t he 

i n i t i a l impulse came f rom t h e ' F e d e r a l gove rnmen t , a n d , i n c o o p e r a t i o n 

w i t h S t a t e .highway dopar tm&its and u n i v e r s i t i e s , i t i s c o n t i n u i n g t o 

suppor t numerous s t u d i e s i n s o v e r a l f i e l d s , as a r e s u l t o f wh ich 

t h o r c i s b e i n g b u i l t u p g r a d u a l l y the s t r u c t u r e o f a new s c i o n c o -

t h e s c i e n c e o f highway engine o r i n g . 

The i n v e s t i g a t i o n s i n c l u d e s t u d i o s o f the c h a r a c t e r i s t i c s o f 

m a t e r i a l s - sand, s t o n o , g r a v o l , b i tuminous m a t e r i a l s , cement , c o n 

c r e t e , and b r i c k ; d e t o r m i n a t i o n o f t h e f o r c o s a p p l i e d t o r o a d s u r f a c e s 

by s t a n d i n g and m o v i n g v o h i c . l o s • o f s t r e s s e s d e v e l o p e d I n the s t r u c 

t u r e by roads and b r i d g e s by l i v e l o a d s , and b y t empera ture and o t h o r 

n a t u r a l c a u s e s ; a n a l y s e s o f subgrade s o i l s and t e s t s o f methods d e 

s i g n e d f o r t h e i r improvement; s t u d i o s o f t h o f l o w o f w a t e r th rough 

d r a i n a g e s t r u c t u r e s , o f t h o r u n - o f f f rom d ra inage a r e a s , - o f t h e e f f e c t 

o f m o i s t u r e on s o i l s , and many o t h e r s o f fundamental impor tance and 

v a l u e . 

P o p u l a r i n t e r e s t has c e n t e r e d upon the l a r g e s c a l e t e s t s such 

as t h o s e o f the Bates B o a d , f o r w h i c h e n t i r e c r e d i t i s duo t h e I l l i n o i s 

depar tment , t h o P i t t s b u r g ( C a l i f . ) e x p e r i m e n t s , t h e impact t e s t s a t 

A r l i n g t o n , V a . , and t h o i n t e n s i v e s t u d i o s o f highway t r a f f i c c o n d u c t e d 

by tho Bureau o f P u b l i c Hoads i n c o o p e r a t i o n w i t h t he a u t h o r i t i e s o f 

C o n n e c t i c u t , Maine , P e n n s y l v a n i a , O h i o , C a l i f o r n i a , T e n n e s s e e , and 

Cook County , 1 1 1 . 
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Much tha t i s o f immediate p r a c t i c a l b e n e f i t has a l r e a d y b o o n 

d e r i v e d f rom t h o s e - I n v e s t i g a t i o n s ; b u t , f o r the most p a r t , they a r o 

d e d l c a t o d t o t h e f u t u r e 

I t i s ne t t o b o e x p e c t e d tha t tScoir f u l l e s t b e n e f i t s s h a l l b e 

immedia te ly r e a l i z e d . The b u i l d i n g o f a s c i e n c e i s a l a b o r i o u s , a 

p a i n s t a k i n g p r o c e s s , aid. wo a r o s t i l l but l a y i n g t h e groundwork wh ich 

i s n o t much f u r t h e r advanced than wero tho f o u n d a t i o n s o f tho m o d e m 

s c i e n c e o f m e d i c i n e and s u r g e r y 50 y e a r s a g o . I f 50 y e a r s hence tho 

s c i e n c e o f h ighway e n g i n e e r i n g has b e e n b u i l t up t o t he p o i n t now 

a t t a i n e d b y t h e p h y s i c i a n s and su rgeons t h i s e f f o r t we a r e now p u t t i n g 

f o r t h w i l l be abundant ly r e p a i d , azd n o t t o o l a t e . For t h e improve 

ment o f highways In t he U n i t e d S t a t e s i s a p r o c e s s w h i c h must b e c o n 

t i n u e d I n d e f i n i t e l y . 

A t tine-end o f 1 9 2 4 , a c c o r d i n g t o r e p o r t s r e c e i v e d by the Bureau 

o f P u b l i c R o a d s , t h e r e v/as a t o t a l o f 3 , 0 0 4 , 3 1 1 m i l e s o f highway i n 

t h o ITnited-Stat-e-s-of w h i c h 7 0 7 4 1 3 8 m i l e s had b e e n improved) i n some 

d o g r o d i 2 3 5 , 4 7 1 m i l e s b y g r a d i n g and d r a i n i n g and 4 7 3 , 6 6 7 m i l e s b y 

s u r f a c i n g . Of t h e m i l e a g e s u r f a c e d , 64 ,086 m i l e s was improved v/ i th 

s a n d - c l a y , 2 4 6 , 3 5 7 m i l e s w i t h g r a v e l , 6 0 , 4 6 7 m i l e s w i t h waterbound 

macadam, 4 5 , 1 7 2 m i l e s w i t h b i tuminous macadam, 9 , 6 9 1 m i l e s w i t h b i t u m 

inous c o n c r e t e , 31 ,188 m i l e s w i t h P o r t l a n d cement c o n c r e t e , 4 , 7 1 0 m i l e s 

wi th b r i c k and o t h e r b l o c k pavements," and 9 ,996 m i l e s v/i th v a r i o u s 

u n c l a s s i f i e d t y p e s o f s u r f a c e . 

I t i s i d l e t o t a l k o f c o m p l e t i o n when o f t h e t h r e e m i l l i o n 

m i l o s o f our highways l e s s than a f o u r t h has b e e n g r a d o d , but a s i x t h 

has-been • surfaced,-••and a s i x t i e t h ' p a v e d ; wheix. l i t t l e more"" t h n n " h a l f 



trie m i l e a g e o f t he main S t a t e roads h a s b o e n improved v/i th any k i n d 

o f s u r f a c i n g , and t h e r e remain o n t h o s e impor tan t a r t e r i e s thousands 

o f u n s u b s t a n t i a l one-way b r i d g e s and dangerous r a i l r o a d g rade c r o s s 

i n g s ; when t h o number of motor v e h i c l e s r e g i s t e r e d i s d o u b l i n g e v e r y 

f i f t h y e a r and the t r a f f i c v / i th them; when the s i z e o f o u r c i t i e s , 

and the magni tude o f our i n d u s t r i e s , and the amount o f our m a t e r i a l 

w e a l t h a re I n c r e a s i n g a t an a lmos t u n p r e c e d e n t e d r a t e . So l o n g a s 

t h o s e c o n d i t i o n s c o n t i n u e wo s h a l l c o n t i n u e t o b u i l d and ma in t a in 

and r e b u i l d o u r r oads i 

At t h o p r e s e n t r a t e v/e a re s u r f a c i n g a p p r o x i m a t e l y 4®,000 m i l e s 

a y e a r and our annual e x p e n d i t u r e approx ima tes a b i l l i o n d o l l a r s . 

There i s no i n d i c a t i o n o f an o a r l y r e d u c t i o n i n t h o s e r a t e s o f c o n 

s t r u c t i o n o r e x p e n d i t u r e , dwarfod as t h e y a r e b y t he annual p r o d u c t i o n 

o f a 1 , 0 0 0 - m i l c p r o c e s s i o n o f m o t o r v o h i c l o s and an annual e x p e n d i t u r e 

f o r o p e r a t i o n a p p r o a c h i n g t o n b i l l i o n s . As a n a t i o n we have s o t o u r 

hand, t o t ho economic improvement o f our. moans o f h ighway t r a n s p o r t a 

t i o n . I t i s n o t a t a s k t o b o a c c o m p l i s h e d i n a d a y . I t i s , and must 

b o a c o n t i n u o u s p r o c e s s . There i s b u t one l i m i t which may r e a s o n a b l y 

be s o t . I t I s t h i s : Uo road s h o u l d b e improved b y e x p e n d i t u r e s o f 

p u b l i c funds i n e x c e s s o f i t s ea rn ing c a p a c i t y . The r e t u r n t o t h e 

p u b l i c i n t h o form o f e c o n o m i c t r a n s p o r t a t i o n i s tho. s o l e measure and 

j u s t i f i c a t i o n o f t he d e g r e e o f highway improvement . 


