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I f the two words t r i p o f f t he tongue a s one i t 

Is because o f t h e i r I o n s a s s o c i a t i o n . 

As l o n g a s t h e r e has "been a s iodom h i g h l y 

lsjprover.snt p rogram, t ha t l o a s and l o n g e r lias t h e r e 

%sen a isore o r l e s s o r g a n i s e d p r o s r a n o f s t u d y o f the 

leans t o nake highways b e t t e r and highway t r a n s p o r t 

sore s e r v i c e a b l e * 

Indeed , the d e v i s i n g o f "bet ter ways o f road 

Ittildin^ g o e s b a c k rroch f a r t h e r than the nodora p e r i o d ; 

and the naoes o f t he e a r l i e r r o a d b u i l d e r s t ha t a r e 

low resje^bered e r e t h o s e o f the few who, u n w i l l i n g 

to f o l i o - - ^ c u s t o m e d ways r ea soned ou t what t h e y 

believed t o "be b e t t o r methods . 
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HhQ rroocknan - Pierre "ari$ : ^ e s - g u e t 

first t o proclaim the need o f c o n s t a n t maintenance 

sad f i rs t to build a croimm. foundation - the 

deveiorer of ths r » t h o d s which Tapoleon pat into 

effect to build, and preserve the Sroneh road system. 



'The BsgHsh'ian - Thorns Telford (1?57-1S3^) 

introduced into England methods s imi lar to those o f 

Iresaguet in "i-'rancQ, relying o n th© f i rmest o f a 

large stone foundation carefully laid and "reyed trith 

waller stones (foundation sto&es 10 s 6 x- ^ inches) 

to support the "broken stone surface layer (Appro x . 

10 inches). 



The Scotchman John Louden :iacAdan (1756-1336). 
ftrat t o s t a t e th© pr inc ip le that t h e ea r th subgra&e 

mst suppor t t he t r a f f i c l o a d , he abandoned the paved 

foundation and r e l i e d on a co-x^-Ct; l ayer brolcec. stone 

to wa te rp roof t he earth support sad take the ^ e a r o f 

traffic. 

His nans survives i n o u r -.-rord r ^ x c a c ^ which we 

use to describe a type o f r o a d e s s e n t i a l l y d i f ferent 

ftos those vbich MacAdsr. b u i l t . 

{•-iicA^a^'s t h e o r y f a i l e d to take a c c o u n t o f sa 

taportartt f o r c e * t he f o r e s o f c a p i l l a r i t y . 
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The Ttaaans knew ho:/ to b u i l d roads t ha t y o u l d 

outlast the a~ss-

Sfcey b u i l t t hen o f & mass ive e o u r s e s i r o n 3-1/2 

to 5 f o o t t h i c k o v e r a l l . 

Hb& Appian "'ay r e g a i n * t o d a y a, "lonnment o f Ant iqu 

wWch no rxjdern r o a d b u i l d e r c a n u s e ac a p a t t e r n 

because o f i t s ^?e;v.t c o s t l i n e s s . Only the f i a t and 

power o f a aoderr . Caesar c o u l d s e t a s i d e t he laws o f 

economics tha t ns&e th© Ho:;-ar_ methods i m p r a c t i c a l i n 

our day. 

H i t l e r n i £ h t have dons i t . S t a l i n d o e s n ' t seem 

to understand the need, f o r r o a d s . 

A l l e f f o r t s o f --odera r o a r - b u i l d e r s , b e g i n n i n g 

rith Eresaguet have b e e n d i r e c t e d t o ' the f i n d i n g o f 

leans to o b t a i n 7;o:aa:i s t a b i l i t y a t a c o s t c o n s i s t e n t 

vith the economic s y s t e a o f the modern v o r l d . 



m P i t n e y 7-lake (1795-1386) i a v e n t o r o f the 

Stone Crasher (1853) . r i r s t used i n C e n t r a l Iforfe t o 

crash s tone f o r c o n c r e t e . ? i r s t u s e d t o p r o d u c e road 

artel by Far t f o r d , Conn- ( 16590 

Steas r;3ad H o l l e r - i n v e n t e d by Lou i s I»er*oine o f 

llance (1359) and f i r s t u s e d i n So i s de v o u l o c n e ( i 8 6 0 ) , 

first K r ^ l i s h p a t e n t to C la rk and <>.the ( 1 3 6 3 ) . F i r s t 

used in JJ* s . i n the A r s e n a l .-?rouiids. Ph i l ade lph i a . 

(1869). 

These t v o s a e h i n e s * t he p r o d u c t of i n d i v i d u a l 

Inventors l i k e rsost o f the r ' vances s i n c e r^&e i n the 

"©vision o f mechan ica l means of r o a d c o n s t r u c t i o n . 

i 'kdero p r o d u c t i o n s t u d i e s s u g g e s t t h e ' n e e d s o f 
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Hhe great dr iv ing f o r c e o f the r ide r s road 

stttaeat - Wm Vehicles — "bicycle , automobile, t ruck . 

I i c y c l e which s tar ted i t* br inging about 

practically simultaneous c rea t ion o f f i r s t State 

Highway Department (Hew Jersey, 1S91) and f i r s t f edera l 

AgBacy ( O f f i c e o f T ôad Inojxiry, 1893) • Both i n t h e i r 

origin e s s e n t i a l l y research and promotional agencies* 

Hie l a t t e r the forerunner o f Bureau o f Publ ic Eoads 

wblch was on ly 1? years o l d when 1 entered $ts s e r v i c e 

o f research and educat ion. 

Small wonder that to me the vords Highway said 

research have always seeded inseparable - l i k e th© 

little Southern g i r l who d i d n ' t know u n t i l she grew 

Up and went u p Sorth to c o l l e g e that Dacty&nkee was 

two vords» 
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Those were days when most thought and study was 

devoted to the development o f ways o f miring ho t t e r 

wad surfaces . 

In the South - hov t o overcome the wheel-a i r ing 

p roc l iv i t i e s o f southern red c l a y . The sand-clay road 

First ex tens ive ly "built by S. H. G^eus, Superintendent 

of Hoad Construction. Richland County* 5 . C Developei 

hy Spoon and others o f Public Roads. 

Lurnt c l ay roads In Louisiana. 

In the Sorth - how to l ay dust ra ised from the 

waterhouad macadam surfaces by automobiles . 

Molasses road i n Dept. o f Agricul ture ground. 

Waste sulphide l i q u o r from pulp m i l l s , t y p i c a l o f 

other proposals f o r use o f surplus and *?aste products 

they come t o nothing — Tide c o t t o n reinforcement In 

bituminous surfaces ; w i l l rubber i n asphalt be 

another? 



~ 9 -

Other ear ly research. 

Determination c f the road "building Qualities o f 

various rocks - devising o f methods of t e s t ing Page 

Zspaet f&ebine, by Logan VaHer ? a s e , Director o f 

0F& student of Waaler. 

Bltuoinous materials and methods o f t e s t ing -

prevost Hubbard. 

Cement and Concrete - T. Gol&heek, 3** H. -Jackson 

(now President Amer. Cone. I n s t . ) 

Surface wear; expansion and contract ion of Concrete 

Experimental Hoads - Connecticut Avenue. Learned 

eose lessons we didn* t heed - such as Joints i n Concrete 
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T-v/o highly productive l ines of research th© 

nsolt o f darsaee t o roads "by tracks in xtorld *-;ar X 

Bails - began "by 3PH l a 19X9 - Development^ 

Glass if ication. 

Correction - Terzaghi - Eogentogier 
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Sffects o f Trucks - Sates Bead - Arlington (where 

Pentagon now stands) 

Bates Road Tests in d e t a i l - Fatigue 

Arlington Xrapact Tests - Ef fec t s on t i r e industry. 

Public Boads s t ra in measurements ( s t r e s s ) . Conjunction 

of load and carping s t res ses found c r i t i c a l . 

32iese t e s t s the b a s i s o f concrete ro?d des ign , which 

carried loads without serious £aoage u n t i l the 

second War* 

18,000 pound loads l e s s than 8 per thousand p r i o r to 

1930 - in 19**9, 86 per thousand. Traf f ic volume 

increased 3 t imes , hence 30-tise increase in 

excessive l o a d s , a cause of much o f the damage 

now evident . 

Pamping 

Necessary to red esjonst rate - Huyland Bond Test . 
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Maryland Boad Test aa esasrple o f cooperation. 

Highway Research Board coordination - Board 

organised in 1920. Functions. 

Industry cooperation in Maryland te3 t fo l lows 

r-revious instances i n inpaet , hi l l -el i ir .bing 

and brake t e s t s * 
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Effects o f wheel loads and group a ? i e loads on roads 

and bridges - tan&es a x l e s . 

Necessity for length - Public res is tance and i t s 
f au l ty reasons. 

Same re la t i on between length 
of veh ic l e s and curvature o f 
several c lasses of veh ic l e s 

S f f e c t o f length on pass ing 

Gross load liis&fcs i l l o g i c a l . 

Economic Study (cooperation again) Describe-

Is truck now driving force to change of road 
design? 
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Genesis of t r a f f i c research - Personal experience -

Taffc. Early counts as incident of phys ical study. 

But taught more - idea of systems. 1 

Brigin of State systems *- Federal Aid System. 

Personal connection - S^ials of s i ze of system - 7$ 

Latter an ear ly instance of way in which research 

has influenced federa l l e g i s l a t i o n . 

Etate t ra f f i c surveys developed pr inc ip le of t r a f f i c 

d i s t r ibut ion and growth - during period of 1920 fe 

Also period of most rapid growth of irrproved 

roads in r e s t r i c t e d systems. 
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j&^ydan-Gartwrlsht Act - 193^ - J-« ftiMa - o r i g i n 

and no3d. 

Kie&w&y Planning Enrveys - Character* 

Jferly ua© In .Poll Heads end Preo Roads - a n o t h e r 

Instance of © f f a o t on l eg i s la t ion* 

300 voJi ioloB r>or day tr^nscontinontal* 
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JSighway Capac i ty S tud ies i n a i d o f PlannSn^ Survey -

Indicative o f d e s i g n >>if-:nif i c a n c o o f t r a f f i c volun 

Passing » tfransvorse d i s t r i b u t i o n - Speed 

B f f e c t o r S i g h t I ' i s t a n c o 

Lateral o b s t r u c t i o n s - K f f e c t on l a n e w i d t h 

Lane w id th * e f f e c t on C a p a c i t y 

Studies o f h iU-c l la ie ing a b i l i t y end rrr>inn; - Coopora t 
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Interregional Highways - f i r s t u s e o f a l l s t u d i o s i a 
l e g i s l a t i o n . 

Suggest ions r e g a r d i n g c i t i e s - "bypassing v s . throu^ 

r o u t e s -

Bypassing c i t y c e n t e r . 

Bxpressvraye - Uses o f c a p a c i t y s t u d i e s - C a p a c i t y 

compared w i t h s t r e e t 8 t o 1 T-Tiarfng l anes $ 

namps, etc. 
Parking - Where - How - u r r a g e 



Opposite ^ d e n o t e s now e v i d e n t 

Concentration on rnajor W •jhway v s . rixtansive 
iRtprovoi'ieBt e f l o c a l ro&ds » Another u s e 
o f research d a t a 2n l o c a l Bo>i& report. 

na-eroergenee o f t o l l hlsftaaye - I'-gaiae n n t l ; t h y t o ho Major problems now r.^ain oconomic, f inanc ia l , 
adminlsfcrative• 

Local withdrawal with increase o f a l d a . 

Planning su rveys t e a c h road system o u s t ho droi t 
with no "balanced vholo - Tnis idea c o n f l i c t s 
with idea o f rofl'S f i r s t " . further highway program depends on ansv/ors t o those 
pol icy cjuostions. 

Highway Keede studies * S y n t ^ s i o of planning surveys 

4-5£ Of sys tem wear ing o u t i n 10 y e a r s . 

Cont inu ing program o v e r k M l l i o n a y e a r -


