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Epitome o f the o r i g i n s and deve lopment o f highway t r a n s p o r t a t i o n 
i n the U . S . , i l l u s t r a t e d hy s t e r e o p t i c o n s l i d e s - showing U . S . t r a f f i c 
i n i t s o x - c a r t o r i g i n s o f the e a r l y 1900 ' s ; the s imul taneous e x i s t e n c e 
o f a v i r t u a l l y comple te r a i l system; the r a r i t y o f s u r f a c e d r o a d s j and 
s u b s e q u e n t l y the development o f highways t o the p r e s e n t s t a t e , "by the 
example o f a s i n g l e s e c t i o n e f U .S . Route 1 , p i c t u r e d a t e i g h t s t a g e s 
from mud, through g r a v e l , c o n c r e t e , widened c o n c r e t e , "b lack- topped c o n ­
c r e t e (2 -way t r a f f i c ) and d i v i d e d h ighway , c o v e r i n g the p e r i o d 1917-19^7• 

F i r s t fundamental - Eoad p l a n n i n g must take a c c o u n t o f the 
p r i n c i p l e o f growth i n h e r i n g i n highway t r a f f i c . 
Growth p r i n c i p l e f e e h l e i n e a r l y phases - needs 
f o s t e r i n g , s u b s i d y . Can he k i l l e d o r r e t a r d e d hy 
e x c e s s i v e t a x a t i o n . 

Expe r i ence i n U. S. 

F i r s t p r o p e r t y t a x a t i o n , next nominal v e h i c l e t a x e s , 
t he se g r a d u a l l y i n c r e a s e d , f i n a l l y gas t axes and 
h e a v i e r v e h i c l e t axes - p r o p e r t y t ax d e c l i n i n g . 

C o n s i s t e n t w i t h b e n e f i t s , which f l o w f i r s t t o l and 
and p r o p e r t y , o n l y l a t e r a s roads a r e c o n n e c t e d t o 
road u s a g e . 

S t rength o f growth p r i n c i p l e g r e a t e s t i n a r t e r i a l 
movement, l e a s t i n f e e d e r movement. 

Second fundamental - A l l r o a d sys tems d i v i d e b y f u n c t i o n 
i n t o an i d e n t i c a l c l a s s i f i c a t i o n . 

In U .S . terms - Fede ra l a i d , S t a t e , F e d e r a l - a i d and 
State s e c o n d a r y - coun ty and l o c a l . ( t e r t i a r y ) 

In Indian terms - the p r o p o s a l s o f the ITagpur 
Conference - N a t i o n a l , P r o v i n c i a l , D i s t r i c t , V i l l a g e . 

In form - a t r e e and i t s l i m b s , b r a n c h e s , and t w i g s . 

Ind ian p r o p o r t i o n s d i f f e r s l i g h t l y from U . S . 

U . S . M i l e s $ Ind ia 
F e d e r a l - a i d 232,COO 7 . 7 Na t i ona l 5.S 
State ( e x c l u s i v e o f F .A. ) 106,000 3.3 P r o v i n c i a l 16.7 1 

County & L o c a l 2,662,000 S9 .O D i s t r i c t 77-5 
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T r a f f i c s e r v i c e b y U . S . systems 

$ o f $ o f Average 
t o t a l t o t a l d a i l y 
m i l e a g e v e h i c l e t r a f f i c 

m i l e a g e v e h i c l e s 
F e d e r a l - a i d 7 . 7 53 1,100 
State ( e x c l u s i v e c f F .A. ) 3-3 £0 300 
County & l o c a l • S9 .O 27 50 

Thi rd fundamental - Road improvement should be i n b a l a n c e w i t h 
t r a f f i c r equ i r emen t . 

In t ime t h i s means s t age development - U . S . e x p e r i e n c e . 
Cau t ion : l o c a t i o n s h o u l d b e i n i t i a l l y r i g h t , wid th 
p r o v i s i o n f o r g rowth . 

In p l a c e i t means the d i f f e r e n c e o f s tandard c o r r e s ­
pond ing t o system c l a s s i f i c a t i o n , 

Four th fundamental - T r a f f i c i s where p e o p l e a r e . 

Hence, impor tance o f c i t i e s . 

In U . S . : O r i g i n and d e s t i n a t i o n "both urban U9.6/* 
O r i g i n o r d e s t i n a t i o n urban 36-6,0 
( s u b t o t a l 86.2^) 
O r i g i n and d e s t i n a t i o n b o t h r u r a l 13.8$ -
Main h ighways . 

Zones o f c i t y i n f l u e n c e : 

C i t i e s o f -
3,000,000 or more 35 m i l e s 
1,000,000 -.3,000,000 30 " 

10,000 - 25,000 6 " 
T r a f f i c v a r i a t i o n d i r e c t l y w i t h p o p u l a t i o n o f c o n n e c t e d 
c i t i e s , i n v e r s e l y wi th d i s t a n c e s be tween - perhaps the 
square o f d i s t a n c e ? 

E x p l a i n s f e e b l e growth o f s econda ry and f e e d e r road 
t r a f f i c . 
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F i f t h fundamental - Highway t r a f f i c i s t r a f f i c o f shor t r a n g e . 

E leven S ta t e average 
T r i p l e n g t h P e r c e n t Cumulative 

M i l e s 
0 - 5 
5 - 10 

10 - 20 
20 - 30 
"30 - 40 
40 - 50 
Over 50 

3 8 . U 3 S , h 

26.5 6 4 , 9 

20.1 £5.0 
6 . 6 9 1 . 6 

2 .8 9 U . 4 

1.3 . 95-7 
4 . 3 100.0 

E x p l a i n s v a r i o u s t h i n g s : 

Short r a d i u s o f c i t y i n f l u e n c e 
Complementary r a t h e r than c o m p e t i t i v e s e r v i c e o f 

p a r a l l e l road and r a i l r o a d l i n e s 
'Why t o l l r o a d s c a n ' t s e r v e much t r a f f i c 
300 t r a n s c o n t i n e n t a l d a i l y t r i p s i n U . S . 
Why development o f highway systems shou ld 

p r o c e e d from c i t i e s outward 

S i x t h fundamental - C i t i e s cannot be "by-passed 

At l a r g e c i t i e s 30 t o 90+ £ 0 & D i n c i t y 
Towns 2p00 - 50$ 
In c i t y f rom 30 t o upwards o f hQcp o f t r a f f i c r e a c h i n g 

edges o f "business c e n t e r no t d e s t i n e d to c e n t e r 

Seventh fundamental - Highway t r a f f i c i s a c o m p o s i t e o f 
v a r i o u s s p e e d s . 

Free f l o w means movement o f each v e h i c l e a t the 
p r e f e r r e d speed o f i t s o p e r a t o r w i thou t h indrance 
o f o the r v e h i c l e s 

Hence the approach to u n i f o r m i t y o f speed i s the 
approach t o c o n g e s t i o n 

Hence the d i f f e r e n c e "between d e s i g n speed and 
o p e r a t i n g speed 

E i g h t h fundamental - What i s "buil t must s t a y "bu i l t . 

Hoad improvement a n e v e r - e n d i n g p r o c e s s 

Re t i rement b y p h y s i c a l d e p r e c i a t i o n and o b s o l e s c e n c e 

l a g s must be made up 



Ninth fundamental - Roada can "be "built f o r any v e h i c l e , hut 
not f o r an i n d e f i n i t e v e h i c l e . 

Hence n e c e s s i t y o f d e f i n i t e d e c i s i o n on s i z e and 
weight o f v e h i c l e s t o he accommodated 

May d i f f e r from p r e s e n t r e g u l a t o r y l i m i t s 

Des ign e f f e c t s o f v a r i o u s we igh t s and d imens ions ~ 
Axle l o a d - pavements 
Gross l o a d - "bridges 
Width - l ane and pavement width 
Height - V e r t i c a l c l e a r a n c e 
Length - c u r v a t u r e , s i g h t d i s t a n c e 
3 r a k i n g c a p a c i t y - s i g h t d i s t a n c e 
Power - g rades 

Tenth fundamental - Road d e s i g n , v e h i c l e r e g u l a t i o n , and 
v e h i c l e t a x a t i o n must "be i n b a l a n c e . 

Roads "built f o r v e h i c l e s 

V e h i c l e s r e g u l a t e d w i t h i n c a p a c i t y o f r o a d s as "built 

V e h i c l e s t axed as used and r e g u l a t e d 


