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What I s h a l l say. to y c u t o d a y w i l l "be "by way o f p r e f a c e . 
While you a re i n the Un i t ed S t a t e s y o u w i l l hea r a g r e a t d e a l 
a*bout highway p l a n n i n g . The words a r e on e v e r y b o d y ' s t o n g u e , 
you w i l l f i n d ; and-what I s h a l l say. w i l l be m e r e l y i n t r o d u c t o r y 
to a g r e a t d e a l more you w i l l hea r on the s u b j e c t . 

WHAT IS HIGHWAY FLASHING 

I t i s p o s s i b l e that the words do not mean the same t h i n g 
to eve ryone who u s e s them. I am sure they do n o t have an 
i n v a r i a b l e c o n n o t a t i o n to a l l i n our own c o u n t r y . Perhaps^ they 
may n o t mean the same to you as to me. So , b e f o r e • w e go 
f a r t h e r , l e t ' s , s ee whether we can come to a common unde r s t and ing 
o f what we mean when we speak o f highway p l a n n i n g . 

We may say tha t we p l a n a highway when we make a su rvey 
and l o c a t e the h ighway, de termine i t s l i n e and g rades and i t s 
o t h e r g e o m e t r i c f e a t u r e s , and d e s i g n i t s f o u n d a t i o n , i t s p a v e ­
ment and i t s drainage. . That i s a p a r t o f what we mean when we 
speak o f highway p l a n n i n g . I t i s a l a t t e r phase o f what we 
mean. I t i s n o t , b y a wide marg in , the whole o f what we mean. 

We may d e v i s e a s o - c a l l e d master p l a n o f a highway system 
o f the s t r e e t sys tem o f a c i t y , o r a S t a t e ' s highway sys tem. We 
w i l l c o n s i d e r the movements to be s e r v e d w i t h i n an a rea - the 
a r e a o f a c i t y , the a rea o f a S t a t e ; and we w i l l l a y out on 
pape r an i n t e g r a t e d , system o f r o u t e s w e l l c a l c u l a t e d to f a c i l i ­
t a t e the e s s e n t i a l movements and w e l l d e v i s e d to s e r v e e x i s t ­
i ng o r i n t e n d e d u s e s o f the l ands o f the a r e a . That , t o o , 
a s s u r e d l y i s a p l a n n i n g o p e r a t i o n . I t i s c e r t a i n l y no t the 
whole o f what we s h a l l mean when i n t h i s c o u r s e we speak o f 
highway p l a n n i n g . 

There i s a sense i n which the word "p lan" s tands f o r a 
g o a l to be r e a c h e d , g e n e r a l l y a q u a n t i t y o f work to be done o r 
p r o d u c t i o n to be a c h i e v e d i n a s p e c i f i e d p e r i o d . The 
communis ts , f o r example , have t h e i r 5 - y e a r p l a n s wh ich , b e i n g 
s e t up by t h e i r m a s t e r s , they a r e l a s h e d t o a c c o m p l i s h . In t h i s 



B e p u h l i c , t he r e i s no mas te r to s e t o r goad us to ou r g o a l s ; 
but the S ta t e highway needs, and f i n a n c i a l ' s t u d i e s , o f which you 
w i l l hear r e p o r t , a re perhaps a d e m o c r a t i c a p p r o x i m a t i o n of the 
communist " p l a n s " . They c o n s t i t u t e a d e t e r m i n a t i o n o f what needs 
to be done to f i t a highway system t o - i t s desired" u s e s , and the 
d e v i s i n g o f t a x i n g and revenue means f o r meet ing the de termined 
needs i n p a r t i c u l a r o r a l t e r n a t e p e r i o d s . These , t o o , a r e p a r t s 
o f the highway p l a n n i n g o f which you w i l l hear much i n the weeks 
ahead . The highway needs s t u d i e s and the f i n a n c i a l s t u d i e s , as 
they a r e conduc t ed i n t h i s c o u n t r y , - cons t i t u t e l a r g e segments o f 
the -highway p l ann ing o f whicli I a s . Speak ing . . Ba t , .they a l s o a r e 
riot the whole o f highway pl£$sai'fis* 

• Hbr would we have ycra t » l i e v a tha t we r e g a r d a s highway 
p l a n n i n g the c o u n t r y - w i d e cd js i i su i&g s t u d i e s which we c a l l the high­
way p l a n n i n g s u r v e y s . These* su rveys w i l l he d e s c r i b e d to you a t 
l e n g t h and i n d e t a i l . I h e y a re i n o u r v i ew v e r y impor tant f a c t ­
f i n d i n g ins t ruments o f highway p l a n n i n g . We would no t wish you to 
t h ink tha t we confu.se the p l a n n i n g su rveys w i t h highway p l a n n i n g 
i t s e l f . 

I f , t hen , these t h i n g s o f w h i c h we have spoken a r e n o t h i g h ­
way p l a n n i n g , o r the who le o f highway p l a n n i n g , what can we say i s . 
the whole nature o f the highway p l a n n i n g , to the fundamental's o f 
which I s h a l l address a y remarks t o d a y . 

I would say i t i s t h i s : 

Highway p l a n n i n g i s a r a t i o n a l pro-cess a iming to "bring about 
and ma in t a in an optimum,' ba l anced adjus tment o f the c o n d i t i o n o f 
a l l roads and s t r e e t s to t h e i r n e c e s s a r y uses i n the s e r v i c e o f 
s a f e and e f f i c i e n t t r a n s p o r t a t i o n "by v e h i c l e s o f a p p r o p r i a t e d e s i g n 
It-, i m p l i e s a s c i e n t i f i c d e t e r m i n a t i o n o f the needs o f highway 
improvement and c o n s e r v a t i o n as they p r e s e n t l y e x i s t and as t hey 
a r e l i k e l y t o a c c r u e i n the f u t u r e . I t i m p l i e s f u r t h e r a c o n t i n u ­
i n g p r o c e s s o f d e t e r m i n a t i o n ' o f the o r d e r i n which e x i s t i n g needs 
w i l l he met. I t i n v o l v e s an o r i g i n a l e s t ima te of the c o s t o f 
a c c o m p l i s h i n g the de te rmined needs o v e r an a p p r o p r i a t e p e r i o d and 
the d e v i s i n g o f f i n a n c i a l measures c a l c u l a t e d to p roduce revenue 
a t a r a t e commensurate w i t h the a c c r u a l of need; and a p e r i o d i c 
r e - e s t i m a t e o f such' c o s t s and r e v i s i o n o f means. I t i n c l u d e s an 
e q u i t a b l e -apport ionment of the burden of c o s t among a l l b e n e f i c i ­
a r i e s o f the improvements i n p r o p o r t i o n to t h e i r r e s p e c t i v e ' b e n e f i t 
The h ighway c o n d i t i o n s e n v i s a g e d as n e c e s s a r y a re those which , i n 
the p r e s e n c e o f e x p e c t e d maximum we igh t s and d imens ions o f v e h i c l e s 
and a n t i c i p a t e d volumes and compos i t i ons" o f t r a f f i c , w i l l conduce 
t o a minimum c o s t and maximum c o n v e n i e n c e , s a f e t y and e f f i c i e n c y o f 
highway t r a n s p o r t a t i o n . In the p r e s e n c e of highway c o n d i t i o n s so 
a d j u s t e d , i t i s the f u r t h e r f u n c t i o n of highway p l a n n i n g to r e g u l a t 
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o r d e f i n e the r e g u l a t i o n o f highway v e h i c l e s and t r a f f i c i n 
such manner as to ma in ta in the p l anned adjus tment o f road and 
v e h i c l e s a s f u l l y as may "be; and i n d i c a t e the n e c e s s i t y , and 
t ime the a l t e r a t i o n o f the adjus tment i n such manner as t o 
c o n s e r v e the e x i s t i n g inves tment i n roads and v e h i c l e s i n 
optimum d e g r e e . 

I t w i l l be e v i d e n t from t h i s d e s c r i p t i o n tha t highway 
p l a n n i n g , a s we r e g a r d i t here* i s n o t m e r e l y a mat te r o f h i g h ­
way d e s i g n o r o f the p h y s i c a l p l a n n i n g o f highway s y s t e m s . I t 
i s n o t a one - t ime o p e r a t i o n p r o d u c t i v e o f a p l a n t o he e x e c u t e d 
f o r t h w i t h and o u t r i g h t . I t i s a p r o c e s s a n t i c i p a t o r y o f t h i n g s 
to he d o n e , o f the c o n t r o l and t im ing o f t h i n g s tha t a r e d o n e , 
and o f r e v i s i o n o f the e a r l i e r a n t i c i p a t i o n . I t i e , t h e r e f o r e , 
a ' c o n t i n u i n g p r o c e s s . I t d e v i s e s the f i n a n c i a l means o f 
a c c o m p l i s h i n g the highway program' i t d e f i n e s as n e c e s s a r y t o 
a c h i e v e an e n v i s a g e d s t a t e o f highway t r a n s p o r t e f f i c i e n c y ; 
and i t a t t empts to ma in ta in i n o p e r a t i o n , . hy a p p r o p r i a t e c o n ­
t r o l and r e g u l a t i o n , a r e l a t i o n o f the roads and t h e i r t r a f f i c 
a t a l l t imes c o n d u c i v e to a maximum e f f i c i e n c y o f highway 
t ranspo r t a t i o n . 

I t i s o f highway p l a n n i n g so c o n c e i v e d , and o f a few o f 
the fundamental p r i n c i p l e s o f such highway p l a n n i n g tha t I wi sh 
to speak to you t o d a y . The p r i n c i p l e s o f which I w i l l speak 
a r e the d i s t i l l e d e s s e n c e o f our own e x p e r i e n c e , o f e x p e r i e n c e 
i n the Uni ted S t a t e s o f Amer i ca . You come he re from many 
c o u n t r i e s . You w i l l d o u b t l e s s o b s e r v e he re many c o n d i t i o n s 
tha t d i f f e r i n some degree a t l e a s t from those w i t h which you 
a r e f a m i l i a r a t home. You w i l l o b s e r v e d i f f e r e n c e s i n s o c i a l 
and economic c o n c e p t s . You know a l r e a d y o f c e r t a i n d i f f e r e n c e s 
i n p o l i t i c a l and governmenta l i n s t i t u t i o n s and p r a c t i c e s . You 
w i l l "be q u i c k to no te that the o l a c e and the environment o f 
h ighway t r a n s p o r t a t i o n i n the Un i t ed S t a t e s , and perhaps the 
e x t e n t o f i t s deve lopmen t , d i f f e r i n - t h i s o r tha t r e s p e c t from 
i t s p l a c e and environment and e x t e n t o f deve lopment i n y o u r own 
c o u n t r i e s . You may f i n d d i f f e r e n c e s , and perhaps much that • 
you w i l l d e c i d e to d i f f e r w i t h , i n our ways o f d o i n g t h i n g s . 

The ends o f your highway p l a n n i n g may be d i f f e r e n t from 
o u r s ; the means y o u employ may be d i f f e r e n t . 3ut the funda­
ment a,l c o n c e p t s tha t I s h a l l d e s c r i b e are i n some degree 
u n i v e r s a l . I b e l i e v e you w i l l f i n d a r e c o g n i t i o n and a' c o n ­
f o r m i t y w i th these p r i n c i p l e s , t o be fundamental to the sound 
p l a n n i n g o f highways and highway t r a n s p o r t a t i o n i n y o u r own 
c o u n t r i e s even as we have found i t to be n e c e s s a r y to r e c o g n i z e 
and conform w i t h them. 
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How, what a re these fundamentals o f which I speak? They 
a re 10 i n a l l - a d e c a l o g u e o f highway p l a n n i n g . I s h a l l s t a t e 
them i n numbered sequence and i n such manner, I h o p e , as w i l l 
a i d y o u r memory o f them. And the f i r s t i s : 

1. Highway t r a f f i c , f a c i l i t a t e d , tends to i n c r e a s e . Sound 
highway p l a n n i n g w i l l f o s t e r and s u i t a b l y -provide f o r t h i s i n c r e a s e . 

Highway t r a f f i c , f a c i l i t a t e d , t ends t o i n c r e a s e . Sound 
highway p l a n n i n g w i l l f o s t e r and s u i t a b l y p r o v i d e f o r t h i s i n c r e a s e . 

A c o u n t r y ages o l d i s d e v o i d o f g o o d r o a d s . A f e e b l e t r a f f i c 
moves w i t h d i f f i c u l t y o v e r i t s p r i m i t i v e t r a i l s . B u i l d an improved 
r o a d and a t o n c e , as i f by mag ic , a new t r a f f i c appea r s , and g r o w s . 

In ano the r c o u n t r y highway t r a n s p o r t a t i o n e x i s t s i n an 
advanced s t a t e o f deve lopmen t . I t s roads are ove rc rowded w i t h a 
teeming t r a f f i c . B u i l d an expressway f o r the b e t t e r accommodat ion 
o f a p r e v i o u s l y c o n g e s t e d t r a f f i c s t ream, and a t r a f f i c which has 
n o t moved b e f o r e , appears and g r o w s . 

These examples o f the t endency o f highway t r a f f i c a t w i d e l y 
d i f f e r e n t s t a g e s o f development to i n c r e a s e when i t i s a f f o r d e d a 
new f a c i l i t y ' may be o b s e r v e d today i n d i f f e r e n t p a r t s c f t h i s 
Western Hemisphere . 

In a l i f e t i m e i n the Un i t ed S t a t e s we have seen a t r a f f i c 
l i t t l e above the l e v e l o f the f i r s t example grow to the l e v e l o f 
the s e c o n d , and c o n t i n u e to g row. 

I t i s p l a i n l y e v i d e n t that a fundamental pu rpose o f highway 
p l a n n i n g a t the l o w e r s t age o f t r a f f i c development i s the f o s t e r ­
i n g o f the growth o f the t r a f f i c . Somewhere i n the c o u r s e o f the 
r i s e to the h i g h e r s t age o f development the q u e s t i o n may be mooted 
whether the f u r t h e r i n c r e a s e o f t r a f f i c i s to be e n c o u r a g e d . We 
need n o t l i n g e r here o v e r tha t q u e s t i o n . When i t a r i s e s the 
deve lopment o f t r a f f i c has a l r e a d y p a s s e d beyond the need o f 
f o s t e r i n g and highway p l ann ing must employ i t s e v e r y r e s o u r c e i n 
r e s p o n s e to the i n e v i t a b l e f u r t h e r g r o w t h . 

The d e v i s i n g o f c o n d i t i o n s f a v o r a b l e to the growth o f 
t r a f f i c o r , what i s the same t h i n g , f a v o r a b l e to the p romot ion 
o f h i g h w a y . t r a n s p o r t a t i o n ; and the f o r m u l a t i o n o f means to tha t 
end a re o f the subs t ance o f highway p l a n n i n g as we here speak o f i t . 

And l e t me p o i n t out that i t i s n o t by highway improvement 
a l o n e tha t t he se c o n d i t i o n s a r e c r e a t e d . Adequate highways e x i s t 
t o d a y i n p a r t s o f the w o r l d where the growth p r i n c i p l e , tha t 
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everywhere i n h e r e s i n highway t r a f f i c , i s l e s s than v i g o r o u s l y 
a c t i v e . I f , i n the Un i t ed S t a t e s , i n 1900, when motor v e h i c l e s 
and roads s u i t a b l e f o r t h e i r u s e were s i m i l a r l y f e w , t h e r e had 
"been imposed upon the i n f a n t a u t o m o t i v e i n d u s t r y and motor 
v e h i c l e ownersh ip and usaga i n i t s "beginning a burdensome t a x a ­
t i o n i n the form o f heavy e x c i s e s o r d u t i e s , o r h i g h motor f u e l 
t a x e s and v e h i c l e l i c e n s e f e e s , i t may be doub ted t ha t a n y t h i n g 
a p p r o a c h i n g the a c t u a l l y r e a l i s e d development o f motor v e h i c l e 
usage wou ld have o c c u r r e d h e r e . • It 1-may be doub ted tha t any 
improvement o f the highway system app roach ing tha t which \is have 
w i t n e s s e d would have ' r e s u l t e d . 

The f o r t u n a t e f o r b e a r a n c e e x e r c i s e d i n the t a x a t i o n o f 
motor v e h i c l e usage , a t i t s b e g i n n i n g , e i t h e r f o r the f i n a n c i n g 
o f highway improvement o r the g e n e r a l suppo r t o f government , 
•w:;:.s, as we now see i t , a sound measure o f highway p l a n n i n g . 
Dees i t o c c u r to some o f you tha t t h e r e has been e r r o r i n tha t 
r e s p e c t i n the highway p l a n n i n g o f y o u r own c o u n t r i e s ? I s i t 
ne t t rue tha t t h e r e are c o u n t r i e s r e p r e s e n t e d he re i n which a 
f u l l e r and more r a p i d development o f highway t r a n s p o r t a t i o n and 
usage o f the motor v e h i c l e has" b e e n thwar ted - i n some i n s t a n c e s 
i n t e n t i o n a l l y - by e x c e s s i v e t a x a t i o n and o t h e r r e s t r i c t i o n s 
p l a c e d upon, the ownersh ip and u s e o f motor v e h i c l e s . 

I t i s p l a i n l y o b v i o u s tha t the p r i n c i p l e o f g rowth 
i n h e r e n t i n highway t r a f f i c must be taken i n t o a c c o u n t i n the 
desi^fn o f highway improvements . The highway c o n s t r u c t e d now 
w i l l c o n t i n u e as i t i s now d e s i g n e d i n the s e r v i c e o f a g r e a t e r 
t r a f f i c some y e a r s h e n c e . I t s p r e s e n t d e s i g n s h o u l d r e a s o n a b l y 
a n t i c i p a t e the needs o f i t s f u tu r e t r a f f i c . Tha t , I r e p e a t , i s 
p l a i n l y o b v i o u s . 

. I t i s l e s s o b v i o u s tha t an i n j u d i c i o u s p r o v i s i o n f o r 
t r a f f i c o f t r e f u tu r e may, a t l e a s t i n the e a r l i e r s t a g e s o f 
highway t r a n s p o r t e v o l u t i o n , t end to s t i f l e r a t h e r than f o s t e r 
the growth o f t r a f f i c . Highway systems a re n e c e s s a r i l y im­
p r o v e d s e c t i o n by s e c t i o n . I f , i n an e a r l y s t a g e c f highway 
deve lopmen t , s l e n d e r means a r e consumed by the t oo e x p e n s i v e 
improvement o f a few s e c t i o n s , even in deg ree s the f u t u r e growth 
o f t r a f f i c may j u s t i f y , the consequen t d e l a y o f any improvement 
o f the remainder o f the system may be the mark o f bad , r a t h e r 
than g o o d highway p l a n n i n g . 

No twi ths t and ing the e r r o r s i n d e t a i l wh ich a re now 
r e c o g n i z e d , we, i n t h i s c o u n t r y , have had no cause to r e g r e t 
the p o l i c y o f s t a g e c o n s t r u c t i o n which was f o l l o w e d g e n e r a l l y 
i n our e a r l i e r highway p l a n n i n g . The q u i c k e r ach ievement o f 
a p r a c t i c a b l e sys tem-wide improvement o f p i o n e e r l e v e l that 
p e r m i t t e d t r a f f i c to move w i t h enhanced, i f l e s s than d e s i r a b l e 

- 5 -



f a c i l i t y , , "between i t s na tu ra l o r i g i a s and d e s t i n a t i o n s , .was a . 
r e s u l t ' o f a highway p l a n n i n g d e c i s i o n o f the p e r i o d tha t w e . a c c o u n t 
a f o r t u n a t e r e s u l t . That , w i t h i n o u r seajss.,'' i t c r e a t e d highway-
c o n d i t i o n s under which t h e r e o c c u r r e d a. . . f i r s t g r e a t upsurge o f h i g h ­
way t r a f f i c , o r , i f you p r e f e r i t , , -a f i r s t g r e a t .advance in" the 
u t i l i t y o f highway t r a n s p o r t a t i o n , . tiy.S: .wa§ the s u f f i c i e n t t e s t o f 
i t s .soundness - ' " 

So , r e c o g n i z i n g the t endency o f highway t r a f f i c , f a c i l i t a t e d , 
t o i n c r e a s e , and a c c e p t i n g tbfe - p r i n c i p l e tha t i t ' i s the o b j e c t i v e 
o f sound highway p l a n n i n g t o f o s t e r and s u i t a b l y p r o v i d e f o r tha t 
i n c r e a s e , t h i s a l s o shou ld bee bo-rs© i n mind : That the a p p r o p r i a t e 
p l a n n i n g means t o these d e s i r a b l e ends a r e no t o f o n e , but o f 
v a r i o u s f o r m s , among which i t i s t h e .concern o f the p l anne r to 
c h o o s e t h o s e which a r e b e s t f i t t e d to p a r t i c u l a r t imes and c i r c u m ­
s t a n c e s . 

So much, then , r e g a r d i n g o u r f i r s t fundamental , l e t ' s turn 
t o the s e c o n d and s t a t e i t i n t h i s f a s h i o n : 

2 . ¥e shou ld pay l e s s f o r improved roads than f o r the 
a b s e n c e o f them. 

We s h o u l d pay l e s s f o r improved roads than f o r the a b s e n c e 
o f them. Th i s p h r a s i n g o f our s e c o n d fundamental p r i n c i p l e o f 
highway p l a n n i n g , I ha s t en to c o n f e s s , i s a paraphrase o f an o f t e n 
quo t ed e x p r e s s i o n o f Commissioner MacDona ld ' s . The Commissioner 
l o n g ago a s s e r t e d as a f a c t that "we pay f o r g o o d roads whether we 
have them o r n o t , and we pay l e s s i f we have- them, than i f we have 
n o t . " 

I f we th ink o f the consequences o f road improvement i n the 
l a r g e - c o u n t r y - w i d e , sys tem-wide - and i f we t h ink o f the p r o b a b l e 
d e g r e e o f any such w idesp read improvement that i s l i k e l y to 
e v e n t u a t e , I b e l i e v e we may a l l s u b s c r i b e to the e s s e n t i a l t r u t h 
o f Mr. MacDonald ' s d i c t u m . 

I t i s , i n d e e d , a fundamental p r i n c i p l e o f highway p l a n n i n g 
tha t i t must make c e r t a i n tha t we pay l e s s f o r the g o o d roads 
tha t we p l a n than we would pay f o r the a b s e n c e o f them, assuming 
tha t t h e r e i s the same t r a f f i c to be moved under the two c o n d i ­
t i o n s . 

Expressed i n more t e c h n i c a l te rms, we may s t a t e the same 
p r i n c i p l e i n t h i s way: Highway improvements s h o u l d be so p lanned 
as to r e s u l t i n a b e n e f i t - c o s t r a t i o e x c e e d i n g o n e . In t h i s 
form i t may p r e s e n t to you a more f a m i l i a r a s p e c t . And', i f i t 
d o e s , I t r u s t that you w i l l have n o t i c e d that i n each o f my s e v e r a l 
r e p e t i t i o n s o f the p r i n c i p l e v a r i o u s l y s t a t e d I have a p p l i e d i t i n 
a p l u r a l sense - to r o a d s , . p l u r a l , not to a r o a d , s i n g u l a r . 
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So a p p l i e d , a p r o p e r c o n f o r m i t y w i t h t h i s p r i n c i p l e 
de t e rmines the j u s t i f i a b l e downward r e a c h o f an improvement 
program i n t o the segments o f l e s s e r u t i l i t y w i t h i n a system 
o f h ighways . Only a p a t e n t l y ex t r avagan t p lann ing would 
r e s u l t i n the improvement o f highways o f s u b s t a n t i a l t r a f f i c 
volume tha t would f a i l to conform to t h i s p r i n c i p l e . The 
e x c e s s o f b e n e f i t o v o r - c o s t accumula ted by the improvement o f 
the more h e a v i l y t r a v e l e d • s e g m e n t s o f a highway system i s 
a v a i l a b l e to c f f s e t the d e f i c i t i n the same r e l a t i o n that w i l l 
mount as the improvement program i n c l u d e s more and more o f the 
non -pay ing m i l e a g e . As l o n g as the a l g e b r a i c sum o f the ga in s 
and l o s s e s remains p o s i t i v e , the improvement o f the system 
examined w i l l conform to the s t a t e d p r i n c i p l e . We s h a l l be 
p a y i n g l e s s f o r the improved r o a d s than f o r the absence o f them. 

The same p r i n c i p l e i n s i n g u l a r a p p l i c a t i o n , i . e . , i n 
a p p l i c a t i o n to a s i n g l e r o a d s e c t i o n , may expose the e r r o r o f 
a p r o p o s e d g r o s s over - improvement o f a road o f l i t t l e impor ­
t a n c e , i f such e x p o s i t i o n be n e c e s s a r y . But , s i m i l a r l y a p p l i e d 
to a l o w - t r a f f i c s e c t i o n o f a major r o a d , i t may l e a d to an 
e r r o n e o u s c o n c l u s i o n . 

A p p l i c a t i o n o f t h i s fun&anental p r i n c i p l e o f highway 
p l a n n i n g i s t r o u b l e d by a d i f f e r e n c e ir . tho d e g r e e o f p o s s i b l e 
a sce r t a inmen t o f tho iinprov&raynt c o s t s , which a re t a n g i b l e and 
de t e rminab l e v/i th a lmos t c o m p l e t e e x a c t n e s s , and the b e n e f i t s 
o f the improvement, which b e i n g i n t a n g i b l e a r e no t e x a c t l y 
d e t e r m i n a b l e . B e n e f i t s a c c r u e to highway u s e r s .and to p r o p e r t y 
the highways d i r e c t l y s e r v e , as w e l l as t o the g e n e r a l 
community. The l a t t e r b e n e f i t s , d i f f i c u l t and sometimes 
i m p o s s i b l e o f c a l c u l a t i o n , may f a r ou twe igh the b e n e f i t s to 
r o a d u s e r s , p a r t i c u l a r l y i n urban a r e a s . 

Di spu te o v e r the v a l u e s a s s i g n e d to the i n t a n g i b l e 
b e n e f i t s by v a r i o u s p l a n n e r s we had b e t t e r ad jou rn to a n o t h e r 
s e s s i o n . I t i s s u f f i c i e n t f o r t h i s d i s c u s s i o n to take comfor t 
i n the b e l i e f that the a c t u a l r e s u l t a n t b e n e f i t s p r o b a b l y 
e x c e e d the most l i b e r a l e s t i m a t e s o f them, and t o u p h o l d as 
a fundamental o f sound highway p l ann ing the p r i n c i p l e i n v o l v e d , 
t ha t we s h o u l d pay l e s s f o r improved roc.ds. than f o r the absence 
o f them. 

There i s , then , a t h i r d fundamental wh ich I t h ink I might 
s t a t e i n t h i s way: 
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3 . T r a f f i c i s where p e o p l e a r e . 

T r a f f i c i s where p e o p l e a r e . In a b road sense t h i s b r i e f 
s ta tement i s a f u l l s ta tement o f a fundamental f a c t . T r a f f i c i s 
g r e a t e s t where p e o p l e a re most numerous. C i t i e s a r e p l a c e s o f 
r e l a t i v e l y g r e a t p o p u l a t i o n d e n s i t y . T r a f f i c i n c i t i e s i s more 
dense than i n r u r a l s e c t i o n s . In the Uni ted S t a t e s , the h e a v i e r 
c o n c e n t r a t i o n s o f • p o p u l a t i o n a r e a l o n g the A t l a n t i c and P a c i f i c 
s eaboa rds and i n a wide band s t r e t c h i n g from Hew York to C h i c a g o . 
In those a reas a l s o v/e have our h e a v i e s t t r a f f i c . 

In a more p a r t i c u l a r sense i t may be that the b r i e f s t a t e ­
ment s a c r i f i c e s something i n e x a c t n e s s to the d e s i r e d ease o f 
remembrance. Perhaps i t would be somewhat more e x a c t to say tha t 
t r a f f i c i s where p e o p l e a r e and want to b e . S i n c e t r a f f i c i s 
movement i t has b o t h o r i g i n s and d e s t i n a t i o n s . I t s o r i g i n s a re 
i n v a r i a b l y where p e o p l e a r e ; i t s d e s t i n a t i o n s a re where p e o p l e 
want to b e . Thus, i n a c i t y the d i u r n a l t i d e o f t r a f f i c f l o w s i n 
the morning from the homes where workers a r e to the b u s i n e s s and 
manufac tur ing s e c t i o n s where t hey want ( o r a r e r e q u i r e d ) to b e ; 
i n tho even ing i t f l o w s from the p l a c e s c f employment where the 
t i r e d worke r s a r e , back to the homes where t hey want to b e . 

I f we were p l a n n i n g a highway system i n a c o u n t r y i n w h i c h 
highways e x i s t i n o n l y a rud imenta ry s t a t e , i n wh ich , t h e r e f o r e , 
t he r e has been as y e t no c o n s i d e r a b l e deve lopment o f t r a f f i c , 
c o n n e c t i o n o f the p l a c e s where p e o p l e a r e would w i t h l i t t l e doubt 
p l a c e the p r i n c i p a l l i n e s o f the system where they ought to b e . 

That , i n f a c t , was the way i n t h i s c o u n t r y we o r i g i n a l l y 
chose the roads tha t were to c o n s t i t u t e the p r imary highway 
sys tems o v e r which our S t a t e s would assume c o n t r o l , the systems 
tha t we c a l l our S t a t e highway s y s t e m s . 

F i f t y y e a r s ago i n the Un i t ed S t a t e s t h e r e had been no such 
d e s i g n a t i o n o f a p r imary highway sys tem. 3ven tha t f i r s t e s s e n ­
t i a l s t e p o f the highway p l a n n i n g p r o c e s s had no t been t aken . 
There were then a lmos t as many m i l e s o f roads i n the c o u n t r y as 
t h e r e a r e today ; but t hey were roads i n a rudimentary s t a t e . They 
w e r e . u n i f o r m l y roads o f l i t t l e t r a f f i c and that t r a f f i c everywhere 
the t r a f f i c o f the imr/iediate n e i g h b o r h o o d . I n t e r c i t y t r a f f i c was 
v i r t u a l l y n o n - e x i s t e n t . T r a f f i c d a t a , the modern highway p l a n n e r s ' 
f a c t u a l g u i d e , were unhea rd -o f , and would have b e e n v a l u e l e s s had 
t h s y e x i s t e d . 

3u t a u t o n o b i l e s d i d e x i s t and t h e i r numbers, though s t i l l 
v e r y s m a l l , were e x p e c t e d to i n c r e a s e . V/e were t h i n k i n g o f 
p l a n n i n g a highway improvement f o r a t r a f f i c , an e x p e c t e d automo­
b i l e t r a f f i c y e t to come. Wi th in an e x i s t i n g road network 
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a p p r o a c h i n g 3 > 0 0 0 , 0 0 0 m i l e s the c o u n t r y o v e r , we wished to 
c h o o s e a l i m i t e d mi l eage o f g r e a t e s t p o t e n t i a l u s e f u l n e s s f o r 
e a r l i e s t , improvement . For t h i s c h o i c e our o n l y gu ide was the 
assumpt ion - t hen s t i l l an unproved p r i n c i p l e - t ha t t r a f f i c 
wou ld "be where p e o p l e w e r e . 

In l a r g e s t numbers the p e o p l e were i n the c i t i e s and • 
t h e r e a l s o the a u t o m o b i l e s w e r e . In each S t a t e we composed 
our S t a t e highway sys t ems , our' p r imary highway ne tworks , o f 
roads e x t e n d i n g outward, from each l a r g e r c i t y and j o i n i n g to 
c o n n e c t the c i t i e s . 

When, much more r e c e n t l y , w i t h a w e a l t h o f t r a f f i c da t a 
a v a i l a b l e , we reexamined our h i g h l y d e v e l o p e d highway system 
w i t h a v i ew to the s e l e c t i o n o f a v e r y l i m i t e d system o f i n t e r ­
r e g i o n a l highways o f maximum i m p o r t a n c e , the f a c t s o f t r a f f i c 
u s e de te rmined a s e l e c t i o n o f i d e n t i c a l c h a r a c t e r . The Ac t o f 
our N a t i o n a l Congress w h i c h l a t e r gave l e g a l s a n c t i o n f o r the 
s e l e c t i o n o f such a sys tem, a d v i s e d by the p r e v i o u s p l a n n i n g 
s t u d y , d e f i n e d i t as a system "so l o c a t e d as to c o n n e c t by 
r o u t e s , as d i r e c t as p r a c t i c a b l e , the p r i n c i p a l m e t r o p o l i t a n 
a r e a s , c i t i e s , and i n d u s t r i a l c e n t e r s . . . " 

S ince t r a f f i c i s where p e o p l e a re and want to b e , i t i s 
n o t s u r p r i s i n g , but r a t h e r to be e x p e c t e d , tha t we f i n d tha t 
5 0 p e r c e n t o f the t r a f f i c on our r u r a l h ighways i s a t r a f f i c 
moving between c i t i e s , i t s o r i g i n s and i t s d e s t i n a t i o n s b o t h 
u rban ; and tha t ano the r 3 6 p e r c e n t has a c i t y as e i t h e r i t s 
o r i g i n o r i t s d e s t i n a t i o n . The c i t i e s a r e the p l a c e s where 
p e o p l e a r e o r want to be in. g r e a t e s t numbers. So i t f o l l o w s 
tha t o n l y about 1^ p e r c e n t o f the t r a f f i c on our coun t ry r o a d s 
i s a t r a f f i c moving be tween o r i g i n s and d e s t i n a t i o n s b o t h r u r a l , 
t ha t i s , between p l a c e s where t he re a re few p e o p l e . 

We have found an i n t e r e s t i n g consequence o f t h i s p r i n c i p l e 
i n our s t u d i e s o f the p r o b a b l e usage o f p r o p o s e d c i t y b y - p a s s e s . 
The c o n s t r u c t i o n o f • such b y - p a s s e s was f o r m e r l y a d v o c a t e d as a 
means o f r e d u c i n g the c o n g e s t i o n o f t r a f f i c on r o u t e s th rough 
c i t i e s . Our t r a f f i c o r i g i n - a n d - d e s t i n a t i o n su rveys have now 
c o n v i n c e d us tha t the g r e a t e r p a r t o f highway t r a f f i c a t the 
a p p r o a c h to a c i t y cannot be k e p t out o f i t b y p r o v i d i n g a 
b y - p a s s r o u t s , s imp ly because f o r t h i s g r e a t e r p a r t the c i t y , 
i s i t s o r i g i n o r i t s i n t e n d e d d e s t i n a t i o n . T r a f f i c i s where 
p e o p l e a re o r want t o b e ; and we f i n d t ha t on roads approach- , 
i n g our l a r g e r c i t i e s c l o s e t o the c i t y b o u n d a r i e s upwards o f 
9 0 pe rcen t - o f the t r a f f i c i s e i t h e r g e n e r a t e d by the c i t y as i t s 
p l a c e o f o r i g i n * o r i s bound to the c i t y as the p l a c e where i t 
wants t o b e . 
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Even at ' towns o f 2 , 5 0 0 p o p u l a t i o n we s t i l l f i n d tha t 
5 0 p e r c e n t o f the app roach ing t r a f f i c i s d e s t i n e d to the town and 
would n o t use a b y - p a s s b u i l t around i t . You w i l l n o t i c e tha t I 
am h e r e r ega rd ing the f u n c t i o n o f the c i t y b y - p a s s as means f o r 
the r e l i e f o f the c i t y s t r e e t system o f the f r a c t i o n o f r u r a l . 
r o a d t r a f f i c that i s b y - p a s s a b l e . In the l a r g e r c i t i e s , where t h i s 
r e l i e f i s most to be d e s i r e d , the smal l f r a c t i o n o f the c i t y -
a p p r o a c h i n g t r a f f i c which would p r e f e r the b y - p a s s , i f o f f e r e d , 
would s u b t r a c t from the heavy t r a f f i c o f the c i t y a r t e r i a l s a f f e c t e d 
a volume so smal l as to a f f o r d them l i t t l e r e l i e f . 

I do not mean by t h i s t o d i s c o u n t the u s e f u l n e s s of- c i r c u m ­
f e r e n t i a l rou tes , a t c i t i e s . The i r v a l u e d e r i v e s , i n our v i e w , 
p r i m a r i l y from t h e i r u t i l i t y as means f o r the d i s t r i b u t i o n o f c i t y -
bound, and the c o l l e c t i o n o f c i t y - o r i g i n a t e d t r a f f i c and as means 
o f c o n n e c t i o n between p e r i p h e r a l c i t y a r e a s . P r o v i d e d f o r t he se 
pu rposes ma in ly , they a re a l s o a v a i l a b l e as means f o r the b y ­
p a s s i n g o f the c i t y by the g e n e r a l l y smal l t r a f f i c segment tha t 
f i n d s them u s e f u l f o r tha t p u r p o s e . 

2~<or shou ld I f a i l to concede tha t under c o n d i t i o n s subs t an ­
t i a l l y d i f f e r i n g from ours i n r e s p e c t to the d i s t a n c e s be tween 
major c i t i e s , the r e l a t i v e p e r c e n t a g e s o f b y - p a s s a b l e and c i t y -
bound t r a f f i c as we f i n d them h e r e , may d i f f e r c o n s i d e r a b l y . 
Where l a r g e c i t i e s are c l o s e t o g e t h e r , ' as i n Western Europe , f o r 
example , I suppose tha t a s u b s t a n t i a l volume o f t r a f f i c may be 
f a c i l i t a t e d by b y - p a s s e s p r o v i d e d around c i t i e s i n t e r m e d i a t e be tween 
i t s o t h e r - c i t y o r i g i n s and d e s t i n a t i o n s , which i n such case a r e the 
p o p u l o u s p l a c e s where i t was and wants to b e . 

How, i f we have s u f f i c i e n t l y t e s t e d the p r i n c i p l e tha t 
t r a f f i c i s where p e o p l e a r e , suppose we examine f o r a w h i l e ano the r 
and a f o u r t h fundamental o f highway p l a n n i n g , which we may s imp ly 
s t a t e l i k e t h i s : 

*K Highway t r a f f i c i s by na ture e s s e n t i a l l y a t r a f f i c o f 
r e l a t i v e l y sho r t r a n g e . 

Highway t r a f f i c i s by i t s v e r y na ture e s s e n t i a l l y a t r a f f i c 
o f r e l a t i v e l y s h o r t range o f movement. Th i s i s o b v i o u s l y t r u e i n 
r e s p e c t to the g r e a t a c c u m u l a t i o n s o f t r a f f i o tha t we f i n d i n the 
c i t i e s . I t i s l i k e w i s e t rue i n o n l y s l i g h t l y d i f f e r e n t deg ree i n 
r e s p e c t to r u r a l highway t r a f f i c . 

A few y e a r s ago we made what we c a l l e d a r o a d - u s e s u r v e y , 
by which we d i s c o v e r e d tha t n e a r l y ^0 p e r c e n t o f a l l the t r a f f i c 
u s i n g the r u r a l roads o f t h i s c o u n t r y was composed o f v e h i c l e s 
making t r i p s o f l e s s than f i v e m i l e s . More than 2 5 p e r c e n t o f 
the t r i p l e n g t h s were found to be be tween f i v e and t e n m i l e s . 



A n o t h e r twenty p e r c e n t o f the t r a f f i c was f o u n d to he moving 
on t r i p s be tween t en and twenty m i l e s i n l e n g t h . In summary, 
a b o u t 35 p e r c e n t o f a l l r u r a l r o a d t r a f f i c was found t o be 
made up o f movements le-ss than twenty m i l e s i n l e n g t h ; o n l y 
15 p e r c e n t o f l o n g e r movements. Aad the t r a f f i c a t t ha t t ime 
u s i n g our roads which was bound en t r i p s more than f i f t y m i l e s 
i n l e n g t h was l e s s than 5 p e r c e n t o f the t o t a l . I do n o t 
s u g g e s t tha t the smal l p e r c e n t a g e o f l o n g - d i s t a n c e movement i s 
n o t , t r a n s p o r t a t i o n - w i s e , o f much c o n s e o u e n c e . I n d e e d , I 
s h o u l d add* a t ence that the 15 p e r c e n t o f t r i p s tha t e x c e e d 20 
m i l e s i r . l e n g t h perhaps g e n e r a t e o v e r 50 p e r c e n t o f t he t o t a l 
v e h i c l e - m i l e a g e . JBut, i n the p l a n n i n g o f the c h a r a c t e r o f 
highways and even t h e i r l o c a t i o n , the volume o f t r a f f i c i s more 
s i g n i f i c a n t than i t s v e h i c l e - n i l s a g e and the p r e d o m i n e n t l y 
s h o r t range c f h ighway t r a f f i c from the c i t i e s where i t p r i n ­
c i p a l l y o r i g i n a t e s and has i t s d e s t i n a t i o n s , has much t o do 
v/i th the v a r i a t i o n o f t r a f f i c volume a l o n g even the most i m p o r ­
t an t o f t runk l i n e s . 

These may seem to some o f y o u r a t h e r s u r p r i s i n g f i g - a r e s . 
They d e f i n e the a c t u a l c o m p o s i t i o n o f t r a f f i c i n the U n i t e d 
S ta tes" a few y e a r s a g o , and they d e s c r i b e the p r o b a b l e c h a r a c t e r 
o f a - t r a f f i c i n l i k e s t a g e o f development anywhere . I s h o u l d 
p o i n t o u t , p e r h a p s , -that the s t a g e o f development r e f e r r e d to i s 
one which i s a t t a i n e d i n the p r e s e n c e o f a w idesp read p r i v a t e 
owner sh ip o f p a s s e n g e r ca r s and a - v i r t u a l l y comple te m o t o r i z a ­
t i o n o f the l o c a l d i s t r i b u t i o n and d e l i v e r y o f g o o d s . 

I f , i n some o f the l a n d s from which you come, the d i s t r i ­
b u t i o n o f motor v e h i c l e ownersh ip i s o f a d i f f e r e n t o r d e r , the 
f r e q u e n c y d i s t r i b u t i o n o f motor v e h i c l e t r i p l e n g t h s may l i k e ­
w i s e d i f f e r i n degree from tha t which c h a r a c t e r i s e s our t r a f f i c . 
In r e s p e c t to the c o m p o s i t e o f a l l t r a f f i c , however , i t may be 
e x p e c t e d that examina t ion would r e v e a l no depa r tu re from the 
fundamental r u l e o f the r e l a t i v e s h o r t n e s s o f t r a f f i c r a n g e . 

For p r o o f o f the fundamental v e r i t y o f t h i s r u l e and o f 
the p r i n c i p l e t ha t t r a f f i c i s where p e o p l e a r e , l o o k a t the 
t r a f f i c map o f a system o f p r imary r u r a l h ighways . You w i l l 
f i n d that the bands which r e p r e s e n t by t h e i r wid th the volume 
•of d a i l y t r a f f i c a r e w i d e s t a t the b o u n d a r i e s o f the c i t i e s and 
tha t they t ape r t o much l e s s e r w id th a t s h o r t d i s t a n c e s from 
each o f the c i t i a s . I t i s the p r o g r e s s i v e d i m i n u t i o n o f the 
volume o f s h o r t e r movements i n and cu t o f the c i t y tha t causes 
t h i s t a p e r i n g o f t?ie t r a f f i c bands , and we r e c o g n i z e the d i s t a n c e 
i n which i t o c c u r s a s d e f i n i t i v e o f the r a d i u s o f a sone o f the 
c i t y ' s t r a f f i c i n f l u e n c e . "We f i n d tha t the r a d i u s v a r i e s r o u g h l y 
v/ith the p o p u l a t i o n o f the c i t y . At c i t i e s o f the l a r g e s t s i z e , 
t2iose o f a m i l l i o n p o p u l a t i o n and upward, we f i n d t h i s r a d i u s to 

- 11 -



be o f the c r i e r o f 35 t o 50 n i l e s ; a t s m a l l e r c i t i e s a l e s s e r 
d i s t a n c e . Towns o f 10 t o 25 thousand p o p u l a t i o n , we f i n d , ex t end 
a marked i n f l u e n c e upon tha vc lu&e o f pr imary highway t r a f f i c 
o n l y t o d i s t a n c e s o f 5 o r 10 m i l e s from t h e i r b o u n d a r i e s . 

These sones o f the t r a f f i c i n f l u e n c e o f c i t i e s have f o r us a t 
t h i s ti;2e a v e r y p a r t i c u l a r p l a n n i n g s i g n i f i c a n c e . They d e f i n e the 
a r e a s i n which , w i t h the f u r t h e r i n c r e a s e o f our t r a f f i c volumes to 
the p o i n t o f c o n g e s t i o n , ws must e x p e c t to r each f i r s t the n e c e s s i t y 
to c o n v e r t our highways f r o a t h e i r p i c n e e r two- l ane t o m u l t i p l e -
l ane w i d t h , and to p r o v i d e a d d i t i o n a l a r t e r i e s o f the g r e a t e r w id th 
to accommodate the i nc rea s i s sg l o c a l movement. . 

Our knowledge o f th® extreme shor tness , o f the- l a r g e r p r o p o r ­
t i o n o f highway t r i p s has s e r v e d a t t imes to p r e v e n t the d i v e r s i o n 
o f r o a d - i m p r o v i n g e f f o r t f r o a the uppermost needs tha t a r e found i n 
the v i c i n i t i e s c f isost o f our c i t i e s to such f a n c i f u l p r o j e c t s as 
the c o n s t r u c t i o n o f g r e a t t r a n s c o n t i n e n t a l highways o f u n i f o r m l y 
e l a b o r a t e d e s i g n . 

T h e ' p e r i o d i c a l l y r epea t ed p r o p o s a l o f such p r o j e c t s • s t e m s , 
o f c o u r s e , f r o a - t h e e r r o n e o u s b e l i e f that t he re i s a s u b s t a n t i a l 
h ighway t r a f f i c o f t r a n s c o n t i n e n t a l r a n g e . A c t u a l l y , we found 
some t e n o r more y e a r s a g o , when we l o c k e d i n t o ths m a t t e r , t h a t , 
b y a c t u a l count the re then were . just a b o u t 300 .cars a day that 
were making the t r a n s c o n t i n e n t a l t r i p on a l l o f ou r e a s t - w e s t h i g h ­
ways t o g e t h e r . D o u b t l e s s t he number has s i n c e i n c r e a s e d i n some 
measure . That the t r a n s c o n t i n e n t a l movement remains an i n s i g n i f i ­
can t p e r c e n t a g e o f the mounting t o t a l o f our t r a f f i c i s , I am s u r e , 
beyond q u e s t i o n . The v a s t p r eponde rance o f the t r a f f i c t o t a l i s 
o f e x t r e m e l y s h o r t range and i t c e n t e r s i n l a r g e .measure i n the 
c i t i e s , where most o f our p e o p l e a r e . These f a c t s we r ega rd as 
o f fundamental s i g n i f i c a n c e , and they c o n t i n u e t o c o n t r o l the 
d i r e c t i o n o f our highway p l a n n i n g p o l i c i e s . There may seem t o be 
some i n c o n s i s t e n c y be tween my d isparagement o f the more f a n c i f u l 
p r o p o s a l s f o r the c r e a t i o n o f e l a b o r a t e t r a n s c o n t i n e n t a l a r t e r i e s 
and the f a c t tha t a l a r g e impor tance a t t a c h e s i n our t h i n k i n g t o 
the n a t i o n a l system o f i n t e r s t a t e highways r e c e n t l y d e s i g n a t e d as 
the p r i n c i p a l r o u t e s o f our e n t i r e highway s y s t e m . A c t u a l l y , the 
i n c o n s i s t e n c y i s apparent o n l y . A l though the i n t e r s t a t e system 
appears on the map as a system o f c o n t i n u o u s r o u t e s o f g r e a t l e n g t h , 
and a l t h o u g h i t i s a s y s t e n on which t r a v e l o f the g r e a t e r ranges . 
e x i s t s i n h i g h e r than average p e r c e n t a g e , the usage o f even t h i s 
system i s s t i l l p r e d o m i n a n t l y o f r e l a t i v e l y s h o r t r ange , and the 
improvement needs o f h i g h e s t p r i o r i t y s t i l l are found a d j a c e n t t o 
the c i t i e s which the system c o n n e c t s . 
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Highway t r a f f i c , f a c i l i t a t e d , tends to i n c r e a s e . We-
s h o u l d pay l e s s f o r improved roads than f o r the absence o f 
them. T r a f f i c i s . w h e r e p e o p l e a r e . And, highway t r a f f i c i s 
by na ture e s s e n t i a l l y a t r a f f i c o f r e l a t i v e l y s h o r t r a n g e . 
These f o u r fundamental c o n c e p t s o f our highway p l a n n i n g we 
have d i s c u s s e d . We may now add a f i f t h , and e x p r e s s i t t h u s : 

5.. A l l , highway t r a f f i c i s h e t e r o g e n e o u s and 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 . 

A l l highway t r a f f i c i s h e t e r o g e n e o u s and 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 . Tour v i s i t w i t h us i s perhaps a l r e a d y l o n g 
enough f o r you to form the c o n c l u s i o n tha t ours i s a p p a r e n t l y 
a n e a r l y homogeneous t r a f f i c . You may have n o t i c e d tha t an ima l -
drawn t r a f f i c has a l l but v a n i s h e d from our r o a d s ; tha t 
p e d e s t r i a n s a r e few and f a r be tween; and that, the c y c l i s t , 
u b i q u i t o u s perhaps i n your n a t i v e env i ronment , i s he re c o n ­
s p i c u o u s o n l y by h i s a b s e n c e . When you have t r a v e l e d our roads 
a l i t t l e more e x t e n s i v e l y , y o u w i l l have d i s c o v e r e d tha t our 
h e r d s and f l o c k s a re r a r e l y d r i v e n to the e x e c u t i o n e r ; t hey 
u s u a l l y r i d e . S o , you w i l l d o u b t l e s s c o n c l u d e , and c o r r e c t l y , 
t ha t ours i s a r e l a t i v e l y .Homogeneous t r a f f i c , composed a lmos t 
e x c l u s i v e l y o f motor v e h i c l e s . Ye t i t remains in- a degree 
h e t e r o g e n e o u s a s a l l highway t r a f f i c i s h e t e r o g e n e o u s . Ours 
i s h e t e r o g e n e o u s main ly i n the v a r i e t y , d i m e n s i o n s , w e i g h t s , 
and c a p a b i l i t i e s o f the motor v e h i c l e s tha t compose i t . Y e t , 
t ha t i s v a r i e t y enough to c o n c e r n the p l a n n i n g o f h ighways . 
F o r , whatever may be the v a r i e t y o f t r a f f i c , whether i t go 
a f o o t , a h o r s e b a c k , o r awhee l , whether v e h i c l e s be l a r g e o r 
s m a l l , o r animal-drawn, o r p e d a l o r m o t o r - d r i v e n , the p r i n c i p a l 
c h a r a c t e r i s t i c o f t h e i r v a r i e t y a f f e c t i n g the p l a n n i n g o f 
h ighways i s , I take i t , the v a r i e t y o f t h e i r speed o f m o t i o n . 
I do no t d i s c o u n t the n e c e s s a r y c o n s i d e r a t i o n o f d i f f e r e n c e s 
o f s i z e and w e i g h t ; i n d e e d I s h a l l r e f e r to t he se s e p a r a t e l y 
l a t e r . But i t i s b a s i c to sound highway p l a n n i n g tha t the 
highways as p l anned s h a l l pe rmi t movement o f the v a r i o u s forms 
o f t h e i r t r a f f i c , each a t the s p e e d o f i t s c h o i c e o r c a p a b i l i t y , 
w i t h a, minimum o f mutual f r i c t i o n , i n t e r f e r e n c e , o r o b s t r u c t i o n . 
Freedom o f pas sage on the open r o a d i s as d e e p l y i n g r a i n e d i n 
the p lank o f d e s i r e d human r i g h t s as any o f the o t h e r f reedoms 
r e c e n t l y h e r a l d e d by p r o c l a m a t i o n frear h i g h p l a c e s . And i n 
i t s s o c i a l sense i t p o s s e s s e s a d i g n i t y tha t e n t i t l e s i t to 
p l a c e w i t h the o t h e r f reedoms i n fu tu re p r o c l a m a t i o n s . 

I do not mean to draw the l o n g bow. We are c o n s i d e r - ; 
i ng he re the fundamentals o f highway p l a n n i n g , no t tho funda­
men ta l s o f human s o c i e t y . But i n the l e s s e r sense we must 
r e c o g n i z e tha t the re i s no t f reedom o f p a s s a g e , that the road 
i s no t t r u l y open , i f by r e a s o n o f d e f i c i e n t p r o v i s i o n i t does 
no t pe rmi t o f the movement o f any o f i t s t r a f f i c a t the speed 
o f i t s c a p a b i l i t y o r r e a s o n a b l e d e s i r e . 
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I t shou ld he an o b j e c t i v e c f highway p l a n n i n g to p r o v i d e 
t h i s f r eedom. Whether i t be a c c o m p l i s h e d by the p r o v i s i o n o f 
s epa ra t e l a n e s f o r the more i n c o m p a t i b l e t r a f f i c , such as s epa ra t e 
paths f o r c y c l e s o r separa te roads o r e x t r a h i l l l a n e s f o r heavy 
g o o d s v e h i c l e s , o r whether the s i n g l e highway be so d e s i g n e d as 
to permi t i t s c o n v e n i e n t use by the v a r i e t y o f t r a f f i c to be 
accommodated, the o b j e c t i v e i s the same: To pe rmi t the pas sage 
o f the v a r i o u s forms o f t r a f f i c e a c h as n e a r l y as p o s s i b l e a t the 
speed o f i t s c a p a b i l i t y o r r e a s o n a b l e d e s i r e . 

3 y i n t ima te s tudy o f the b e h a v i o r o f t r a f f i c we have l e a r n e d 
to r a t e the t r a f f i c c a p a c i t y o f a highway i n terms o f the number 
of v e h i c l e s , o p e r a t i n g a t a normal v a r i e t y o f s p e e d s , that can pas s 
o v e r i t a t a d e s i r e d ave rage speed i n a u n i t o f t i m e . We have 
l e a r n e d to a s s o c i a t e the p o s s i b i l i t y o f i n d i v i d u a l v e h i c l e o p e r a ­
t i o n a t any speed w i t h the c o n d i t i o n o f l i b e r a l c a p a c i t y . D i f f e r ­
ence o f speed i m p l i e s the n e c e s s i t y o f some v e h i c l e s to o v e r t a k e 
and p a s s o t h e r s . The p r o p e r l y d e s i g n e d road must pe rmi t t he se 
p a s s i n g s , c o n v e n i e n t l y and w i t h s a f e t y . When p a s s i n g b e g i n s to be 
impeded, the s p e e d o f the f a s t e r ' v e h i c l e s b e g i n s to be r e d u c e d to 
the speed o f the s l o w e r , and p r o g r e s s i v e l y , as the volume o f t r a f f i c 
i n c r e a s e s , what has been a p o s s i b i l i t y o f movement a t a wide range 
o f speed i s r educed to the n e c e s s i t y o f movement a t a s i n g l e speed -
the speed o f the s l o w e s t v e h i c l e . Vte have found tha t t h i s u l t i m a t e 
c o n d i t i o n o f a b s o l u t e c o n g e s t i o n i s r o a c r e d on a s t r a i g h t and l e v e l 
t w o - l a n e highway a t a t r a f f i c d e n s i t y o f about 2 , 0 0 0 v e h i c l e s p e r 
h o u r . But t he re i s r e l a t i v e c o n g e s t i o n on even so i d e a l a highway 
a t c o n s i d e r a b l y l e s s e r d e n s i t y o f t r a f f i c , and the I n t r o d u c t i o n c f 
cu rva tu re and grade d i f f e r e n t i a l , i n t e r s e c t i o n s and o t h e r i m p e d i ­
ments , and the s h o r t e n i n g o f s i g h t d i s t a n c e may, and d o , g r e a t l y 
r educe the h i g h w a y ' s , t r a f f i c c a p a c i t y . 

Sound highway p l a n n i n g s h o u l d p r o v i d e highways o f a r e a s o n ­
a b l e and s u b s t a n t i a l t r a f f i c c a p a c i t y . • T h e . c o n d i t i o n s o f d e s i g n 
tha t a f f e c t the p r o v i s i o n o f c a p a c i t y have l a t e l y been e v a l u a t e d 
w i t h remarkable p r e c i s i o n and you w i l l d i s c u s s these u s e f u l f i n d ­
i n g s i n l a t e r s e s s i o n s o f your c o u r s e . My purpose i s o n l y to 
d i r e c t yoi i r a t t e n t i o n to fundamental p r i n c i p l e s and the p r i n c i p l e 
tha t i s he re i n v o l v e d i s that highway p l ann ing must take due a c c o u n t 
o f the f a c t tha t a l l highway t r a f f i c i s h e t e r o g e n e o u s and a com­
p o s i t e o f v a r i o u s s p e e d s . . 

In our d i s c u s s i o n thus f a r we have r e c o g n i z e d i n p a s s i n g , 
the v a r i e t y o f s i z e and weigh t o f v e h i c l e s among the v a r i o u s mani­
f e s t a t i o n s o f the h e t e r o g e n e i t y o f t r a f f i c . Prom t h i s c h a r a c t e r ­
i s t i c o f t r a f f i c we may deduce a s i x t h fundamental " p r i n c i p l e o f 
highway p l a n n i n g , and s t a t e i t i n t h i s manner: 
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6. Highways can be b u i l t to accommodate v e h i c l e s o f any 
s i z e . a n d w e i g h t , but no highway b u i l t can accommodate v e h i c l e s 
o f u n l i m i t e d s i z e and w e i g h t . 

I r e p e a t a g a i n . Highways can be b u i l t to accommodate 
v e h i c l e s o f any s i z e and w e i g h t , bu t no highway b u i l t can 
accommodate v e h i c l e s o f u n l i m i t e d s i z e and w e i g h t . 

Every l o a d b e a r i n g s t r u c t u r e has a l i m i t o f l o a d b e a r i n g 
c a p a c i t y . That i s an asfcoa which no e n g i n e e r , a t l e a s t , - would 
presume t o deny . A highway i s a l o a d b e a r i n g s t r u c t u r e ; a 
b r i d g e i s a l o a d "bearing s t r u c t u r e . 

Two1 b o d i e s cannot occupy ' the same space a t the same t i m e . 
That i s an axiom o f perhaps somewhat w i d e r a c q u a i n t a n c e . A 
highway b u i l t has a d e f i n i t e w i d t h . V e h i c l e s must pa s s each 
o t h e r i n tha t w i d t h , and they canno t o v e r l a p i n p a s s i n g . Hence 
t h e r e must be a c o n s i s t e n c y o f the w id th o f highway l a n e s and 
the w i d t h o f the w i d e s t v e h i c l e s . S t r u c t u r e s b u i l t o v e r the 
highway must be b u i l t a t a d e f i n i t e , t hey cannot be b u i l t a t 
an i n d e f i n i t e , h e i g h t . V e h i c l e s must p a s s under such s t r u c ­
t u r e s . Hence, t h e r e must be a c o n s i s t e n c y o f the h e i g h t c l e a r ­
ance p r o v i d e d i n highway d e s i g n and the h e i g h t ' o f the h i g h e s t 
v e h i c l e s . 

These a re t r u t h s so e lementa ry tha t I perhaps s h o u l d 
a p o l o g i z e f o r ment ion ing them, and I would a p o l o g i z e were i t 
no t f o r the f a c t tha t they a r e so o f t e n i g n o r e d i n highway 
p l a n n i n g . I s h a l l , however , omit e x p l a n a t i o n o f the f u r t h e r 
t r u t h s tha t t h e r e must a l s o be a c o n s i s t e n c y between the l e n g t h 
o f v e h i c l e s and the d e g r e e o f r o a d c u r v a t u r e , be tween the 
w e i g h t and m o t i v e power o f v e h i c l e s and the g r a d i e n t s o f h i g h ­
w a y s , and be tween the b r ak ing c a p a c i t y o f v e h i c l e s and the • 
l e n g t h o f the r o a d ' s fo rward v i s i b i l i t y . 

I f t he se c o n s i s t e n c i e s must e x i s t then i t f o l l o w s tha t 
highway p l a n n i n g must e n v i s a g e , and highway d e s i g n must 
s u i t a b l y p r o v i d e f o r v e h i c l e s o f p a r t i c u l a r and d e f i n i t e 
maximum d imens ions and w e i g h t s and power and b r ak ing c a p a c i t y . 
I t f o l l o w s , f u r t h e r , tha t highways so p r o v i d e d may no t c o n ­
s i s t e n t l y , e f f i c i e n t l y , o r s a f e l y be u s e d by v e h i c l e s o f 
c h a r a c t e r i s t i c s t r a n s c e n d i n g the maxima- fo reseen i n the h i g h ­
way d e s i g n . And tha t h ighways , when b u i l t , must be r e g u l a t e d 
i n t h e i r usage to p r e v e n t such t r a n s c e n d e n c e . 

Here i t o c c u r s to me to p o i n t out a s l i g h t d i f f e r e n c e 
be tween the highway p l a n n i n g s i g n i f i c a n c e o f the v a r i o u s 
speeds o f v e h i c l e s and the v a r i o u s d imens ions o f v e h i c l e s . 
The v a r i a t i o n o f speed i s a c o n d i t i o n tha t the highway must 
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have d e f i n i t e q u a l i t i e s to p e r m i t . In r e s p e c t to the s i z e and 
we igh t o f v e h i c l e s , i t i s w i t h the maxima r a t h e r than w i t h the 
range o f magnitudes tha t p l a n n i n g i s p r i n c i p a l l y c o n c e r n e d . A 
highway o r "bridge tha t w i l l accommodate the l a r g e s t and h e a v i e s t 
v e h i c l e s can he depended upon to accommodate the s m a l l e r and l i g h t e r 
w i t h o u t d i f f i c u l t y . 

T h i s d i s c u s s i o n o f the p r i n c i p l e s o f highway p l a n n i n g 
need n o t e n l a r g e upon the manner i n which highways may "be d e s i g n e d 
i n c o n s i s t e n c y w i t h the ma.ximi.im d imens ions and w e i g h t s o f v e h i c l e s . 
The d e s i g n e r now has f o r h i s gu idance much more u s e f u l da ta f o r 
tha t purpose than o n l y a few y e a r s ago were a v a i l a b l e to him. 
Road b u i l d i n g has r i s e n w e l l above i t s e m p i r i c a l p a s t and i s 
r a p i d l y a p p r o a c h i n g a f u t u r e o f c o m p l e t e r a t i o n a l i t y o f d e s i g n . 

We have l e a r n e d a l o t about t he normal t r a n s v e r s e p lacement 
o f v e h i c l e s i n t r a v e l on a highway tha t enab le s us to d e c i d e w i th 
g o o d r e a s o n what w id th o f l ane i s r e q u i r e d i n the p r e s e n c e o f any 
g i v e n maximum wid th o f v e h i c l e s . We know what g rades and what 
l e n g t h o f g rades w i l l pe rmi t v e h i c l e s o f any we igh t - power r a t i o 
to t r a v e l a t any d e s i r e d minimum s p e e d . We know what cu rva tu re i s 
c o n s i s t e n t w i t h g i v e n maximum l e n g t h o f v e h i c l e s . We have l e a r n e d 
much; we w i l l soon know much more o f the mechan ica l p r o p e r t i e s o f 
subgrade s o i l s and how to b e t t e r them. We are app roach ing c l a r i t y 
i n our knowledge o f the mechanics o f the l o a d - p a v e m e n t - f o u n d a t i o n 
r e l a t i o n . We know tha t the c r i t i c a l l o a d i n r e s p e c t to the d e s i g n 
o f pavements and t h e i r bases i s the wheel l o a d o r wheel l o a d s i n 
c l o s e j u x t a p o s i t i o n and no t the g r o s s we igh t o f v e h i c l e s , Even to 
the p r e v i o u s l y more r a t i o n a l p r o c e s s e s o f b r i d g e d e s i g n we a re 
c o n s t a n t l y adding a f u r t h e r r a t i o n a l i t y . We know much about the 
f o r c e s o f impact impinged upon the road by moving v e h i c l e s . We 
have some p e r c e p t i o n o f the e f f e c t s o f f r e q u e n c y and i n t e r v a l s 
o f l o a d i n g upon the r o a d and b r i d g e s t r u c t u r e . In s h o r t , we have 
a g r e a t e r and i n c r e a s i n g knowledge o f the s t r e s s e s and s t r a i n s 
i n d u c e d i n roads and b r i d g e s by v e h i c u l a r l o a d s tha t enab l e s us 
w i t h i n c r e a s i n g c o n f i d e n c e to d e s i g n f o r the w i t h s t a n d i n g and 
suppor t o f v e h i c l e s o f any maximum we igh t and we igh t d i s t r i b u t i o n . 

We can , o r a lmos t can , d e s i g n highways and b r i d g e s f o r any 
g i v e n maximum s i z e and we igh t o f v e h i c l e s . We cannot y e t be sure 
what tha t maximum s i z e and weigh t s h o u l d b e . That i s a n a t t e r 
r o o t e d more d e e p l y i n the economics o f t r a n s p o r t a t i o n than we 
have y e t b e e n a b l e to fa thom. We must c o n t i n u e our e x p l o r a t i o n . 

But , meanwhile , we must a d j u s t ou r highway p l a n n i n g to the 
assumpt ion o f some d e f i n i t e maximum s i z e and we igh t o f v e h i c l e s ; 
and r e c o g n i z i n g tha t no highway b u i l t can accommodate v e h i c l e s o f 
u n l i m i t e d s i z e and w e i g h t , we must i n s i s t tha t the l i m i t s f o r which 
ou r highways are d e s i g n e d s h a l l no t be e x c e e d e d when they are b u i l t . 
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Knowing, i f no t t o o c l e a r l y i n what manner, t ha t d e c r e a s e 
o f the u n i t c o s t s o f v e h i c u l a r o p e r a t i o n accompanies i n c r e a s e 
o f v e h i c u l a r s i z e and w e i g h t , we shou ld r e c o l l e c t a l s o that t he 
same i n c r e a s e o f s i z e and weigh t i n some d e g r e e s p e l l s i n c r e a s e 
o f road c o s t . Economy o f highway t r a n s p o r t a t i o n i s the sum o f 
the economics o f v e h i c u l a r o p e r a t i o n and r o a d p r o v i s i o n . 
Assuming, as we must , some l i m i t s o f v e h i c u l a r s i z e and we igh t 
f o r p u r p o s e s o f - o u r highway p l a n n i n g , we shou ld endeavor to s e t 
t h e s e l i m i t s as n e a r l y a s we know how i n c o n s i s t e n c y w i t h the 
o b j e c t i v e o f an optimum r e l a t i o n o f r o a d and v e h i c l e c o s t s . 

And, the g r e a t e r road c o s t s o f accommodat ing the l a r g e r 
and h e a v i e r v e h i c l e s , a s n e a r l y a s we can e s t i m a t e the d i f f e r e n ­
t i a l s , shou ld b e the b a s i s o f tha t e q u i t a b l e t a x a t i o n o f the u s e 
o f the v e h i c l e s , w h i c h i s a l s o , as I have p o i n t e d o u t , an 
o b j e c t i v e o f highway p l a n n i n g a s we h e r e c o n c e i v e o f highway 
p l a n n i n g . 

A seven th fundamental o f highway p l a n n i n g I t h i n k we 
might s t a t e i n t h i s way: 

7. Highway improvement s h o u l d i n v a r i a b l y b e i n b a l a n c e 
w i t h t r a f f i c requirement". 

Highway improvement shou ld i n v a r i a b l y b e 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 . T h i s p r i n c i p l e f o l l o w s so c l o s e l y upon 
the h e e l s o f o t h e r s o f wh ich we have spoken tha t i t may need no 
e l a b o r a t i o n i n t h i s s e q u e n c e . Y e t , how o f t e n , a s the c o n s e ­
quence o f an un th ink ing a c c e p t a n c e o f the demand f o r u n i f o r m i t y , 
as t he r e s u l t o f a s l a v i s h c o n f o r m i t y w i th s o - c a l l e d " s t a n d a r d s " , 
o r j u s t by the b l u n d e r i n g o f s i m p l e n a i v e t e , i s i t i g n o r e d ! 

We b u i l d a h i g h - t y p e road where a l o w - t y p e road would 
s u f f i c e . We b u i l d a l o w - t y p e road where the t r a f f i c r e q u i r e s 
a h i g h - t y p e road. . We r e p e a t the c r o s s - s e c t i o n d e s i g n e s s e n ­
t i a l f o r the . accommoda t ion o f .heavy t r a f f i c where t he re i s o n l y 
l i g h t t r a f f i c to b e s e r v e d . 

I haye spoken o f t h e p r o p o s a l f r e q u e n t l y r e c u r r e n t i n 
t h i s c o u n t r y that we shou ld have f o r our p r i d e f u l p o s s e s s i o n " 
some grand t r a n s c o n t i n e n t a l h ighways . I n v a r i a b l y t he re i s 
a s s o c i a t e d w i t h t h i s p r o p o s a l the s u g g e s t i o n tha t t he se .^great 
a r t e r i e s shou ld be b u i l t s t r a i g h t a s an a r row, f rom the 
A t l a n t i c to the P a c i f i c , and th roughout o f the same d e s i g n . 
"Four- lane , d i v i d e d h ighways , maybe' s i x l a n e s , c r o s s i n g the 
c o u n t r y from the S a s t t o the West , t h a t ' s what we n e e d , " we 
a r e t o l d . S u t , o f c o u r s e , we d o n ' t . And to f o l l o w t h i s s u g g e s ­
t i o n would b e to i g n o r e , and most f l a g r a n t l y i g n o r e , the 
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p r i n c i p l e that highway improvement shou ld b e 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 . For the t r a f f i c requi rement o f roads in the midd le 
a r ea s tha t t h e s e r o a d s would t r a v e r s e i s v e r y d i f f e r e n t from the 
requ i rements o f the e a s t e r n and wes t e rn t e rmina l a r e a s . 

The same p r i n c i p l e a p p l i e s ' i n a n o t h e r c o n n e c t i o n a s a 
c o r o l l a r y o f o t h e r s that have been s t a t e d . I am r e f e r r i n g to a 
c o u n t r y which i s i n the e a r l y , s t a g e s o f the development o f i t s 
h ighways . There w i l l ..be a r e c o g n i t i o n , we hope , o f the p r i n c i p l e 
tha t highway t r a f f i c , f a c i l i t a t e d , t ends to i n c r e a s e , and that 
t h i s t endency should be f o s t e r e d , n o t s t i f l e d by- e x c e s s i v e t a x a ­
t i o n , o r thwar ted by o t h e r a r b i t r a r y r e s t r i c t i o n s . But t he re w i l l 
a l s o b e . r e c o g n i t i o n , we p r a y , o f t h i s f u r t h e r p r i n c i p l e tha t t he 
improvements tha t a r e made s h a l l b e i n r e a s o n a b l e b a l a n c e w i t h the 
t r a f f i c r equ i r emen t . I f s o , t h e r e w i l l b e an a p p r o p r i a t e modesty 
i n the d e s i g n o f the f l e d g l i n g highways c o n s i s t e n t w i t h the i n f a n t 
s t a t u r e o f t h e i r t r a f f i c . The n a t u r a l d e s i r e f o r the b e s t o f h i g h ­
ways w i l l b e r e s t r a i n e d w h i l e the b e t t e r w i l l d o , f o r , i n d e e d , 
under t h e s e c o n d i t i o n s the b e t t e r i s the b e s t . 

As an e i g h t h fundamental l e t us say t ha t : 

S. Roads b u i l t must s t a y b u i l t . 

Q u i c k l y s a i d , but i t means so much. Soads b u i l t must s t a y 
b u i l t . The highway p l a n n i n g tha t conforms wi th t h i s p r i n c i p l e i s 
a f a r - s e e i n g p l a n n i n g ; i t i s an a l l - a r o u n d p l a n n i n g . O b v i o u s l y , 
when I so d e s c r i b e the wide c o n n o t a t i o n s o f t h i s p r i n c i p l e , I am 
no t a t t r i b u t i n g to i t o n l y the meaning that roads b u i l t shou ld be 
ma in ta ined , though, that i s , o f c o u r s e , a p a r t , and a n o t - t o - b e -
f o r g o t t e n p a r t o f i t s meaning. (A p a r t , i n c i d e n t a l l y , tha t has 
been f o r g o t t e n i n i n s t a n c e s o f my a c q u a i n t a n c e . ) 

"So, I am t h i n k i n g o f i t i n t h i s l a r g e r s e n s e : That when we 
p l a n a highway and b u i l d i t , o r when we p l a n a highway system and 
b u i l d i t , we do no t f i n i s h ; we o n l y b e g i n . We grab a b e a r b y h i s 
t a i l and we can n e v e r l e t g o . We ought to th ink what we a r e d o i n g 
b e f o r e we s t a r t . 

There i s one t h i n g c e r t a i n about a r o a d . I t w i l l wear o u t . 
I t w i l l w e a r . o u t i n s p i t e o f y o u r ' v e r y b e s t main tenance . I t w i l l 
b e outgrown b y the c r e a t u r e tha t wears i t . L i k e a b o y ' s p a n t s . 

So i f we r e a l l y i n t e n d to p l a n a highway sys tem, o r a highway 
p o l i c y , i t b e h o o v e s us i n d e e d t o remember b e f o r e we s t a r t to b u i l d 
tha t what i s b u i l t must, s t a y b u i l t . B e f o r e we s t a r t to b u i l d we 
should e n v i s a g e the n e c e s s i t y o f b u i l d i n g n o t o n c e , but o f b u i l d i n g 
a g a i n , and a g a i n . The knowledge o f tha t n e c e s s i t y i s b a s i c to the 
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shaping o f a highway f i n a n c i n g p l a n and program; and i t may 
s o b e r the f i n a n c i a l judgment t o r e a l i z e tha t we n o t o n l y must 
pay t o have a highway system but a l s o t o h o l d i t . 

I f we r e a l i z e tha t a highway system now b u i l t p i e c e b y 
p i e c e , w i l l wear o u t p i e c e - b y p i e c e i n the same o r a s i m i l a r 
o r d e r a t some t ime n o t so v e r y f a r d i s t a n t we w i l l want t o 
de te rmine presumably n o t o n l y , i f We have the means t o b u i l d i t 
now bu t a l s o how we a r e g o i n g t o a c q u i r e the means t o r e b u i l d 
i t i n tha t n o t d i s t a n t f u t u r e . 

Every one hav ing the o p p o r t u n i t y and t he power t o shape 
o r a l t e r the p l a n n i n g and conduc t o f highway programs s h o u l d 
under s t and c l e a r l y tha t a -highway system i s a l i v i n g o rgan i sm 
something l i k e the human s k i n ; tha t p a r t s o f i t a r e c o n s t a n t l y 
d y i n g and b e i n g s loughed o f f and r e p l a c e d w i t h new t i s s u e ; t h a t 
the d y i n g w i l l go on w i l l y - n i l l y ; and t ha t i f the r ep lacement 
d o e s n o t f o l l o w as s u r e l y s e r i o u s i l l w i l l sp read to the e n t i r e 
t i s s u e . I f t h i s were r e a l l y u n d e r s t o o d w i d e l y , we should have 
l e s s o c c a s i o n to d e p l o r e the t endency i n highway f i n a n c i n g to 
go fo rward ( o r backward, a s the c a s e may b e ) b y f i t s and s t a r t s . 

I f we, a s highway p l a n n e r s , r e a l l y have an unde r s t and ing 
and a r e s p e c t f o r t h i s fundamental p l a n n i n g p r i n c i p l e tha t r o a d s 
b u i l t must s t a y b u i l t , we s h a l l r e a l i z e tha t we must l e a r n 
somewhat more than most o f u s know about the l i f e p e r i o d s and 
l i f e e x p e c t a n c y o f the roads that we b u i l d . We s h a l l r e a l i z e 
tha t we need t o know b e t t e r how n o t o n l y to budge t w i s e l y our 
means and shape c o n s i s t e n t l y our measures o f p r e s e n t b u i l d i n g , 
bu t how, f o r e s e e i n g the r e c u r r e n c e o f b u i l d i n g need and the 
t ime and the p r o b a b l e amount o f the r e c u r r e n t need , we may 
a n t i c i p a t e the e s s e n t i a l measures , and p l a n the a c c r u a l o f the 
e s s e n t i a l means o f the f u t u r e , 

.As a p e n u l t i m a t e fundamental I would draw t o your a t t e n ­
t i o n the f a c t t ha t : 

9. D u r a b i l i t y o f p l a c e and s u f f i c i e n c y o f space a r e the 
g o o d h i g h w a y ' s b e s t h e r i t a g e . 

D u r a b i l i t y o f p l a c e and s u f f i c i e n c y o f space a r e the g o o d 
h i g h w a y ' s b e s t h e r i t a g e . Ho more p r i z e w o r t h y g i f t s can highway 
p l a n n i n g o f the p r e s e n t t r ansmi t t o highway p l a n n i n g o f t he 
f u t u r e than highways l a i d on l i n e s and i n p l a c e s on and i n which 
they can r i g h t l y p e r s i s t , and highways g i v e n the space that w i l l 
pe rmi t t h e i r eT.*entual enlargement o f c a p a c i t y and p r o t e c t i o n 
from b o r d e r encroachment . 
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A c c e p t i n g the p r i n c i p l e that r o a d s "built must s t a y b u i l t , we * 
c o n f i d e n t l y e x p e c t the p e r i o d i c n e c e s s i t y to r e b u i l d a t l e a s t the 
s u r f a c e s t r u c t u r e o f our r o a d s . Our p l a n n i n g shou ld j u s t i f y t h e 
equal c o n f i d e n c e tha t i t w i l l "be r e a s o n a b l e and p o s s i b l e f o r the 
r o a d s we now b u i l d to remain pe rmanen t ly where we now b u i l d them. 
Permanence o f l o c a t i o n i s the ' o n l y highway permanence we can hope 
f o r ; bu t that permanence we can n o t o n l y d e s i r e b u t , s u b j e c t o n l y 
t o the f a l l i b i l i t y o f human judgment , a s s u r e i f we w i l l . 

The space to which we r e f e r i n the s ta tement of ou r p r i n c i p l e 
i s , of c o u r s e , ths more f a m i l i a r w id th o f r i g h t - o f - w a y . There a r e 
f ew o t h e r c h a r a c t e r i s t i c s of h ighway adequacy more i m p e r a t i v e than a 
s u f f i c i e n c y o f needed r i g h t - o f - w a y w i d t h , and few tha t i n t h e i r p r o ­
v i s i o n e n c o u n t e r g r e a t e r d i f f i c u l t y and e x p e n s e . Highway space i s 
neve r cheape r than when i t i s l e a s t needed . A l o n g l o o k ahead to the 
p r o b a b l e f u t u r e n e e d , and t i m e l y a c t j u i s i t i o n o f r i g h t - o f - w a y space i n 
advance o f i t s u rgen t n e c e s s i t y i s a ha l lmark o f the- b e s t o f h ighway 
p l a n n i n g . 

*fe have come to the l a s t of our d e c a l o g u e . The ten th o f our 
fundamenta ls , wh ich r e a l l y i s but a s y n t h e s i s o f the p r o c e e d i n g 
n i n e , i s t h i s : 

10. The t o t a l i t y o f highway p l a n n i n g i s a t r i n i t y o f e s s e n ­
t i a l l y c o o r d i n a t e e f f o r t s . 

Y e s , the t o t a l i t y o f highway p l a n n i n g i s a t r i n i t y o f e s s e n ­
t i a l l y c o o r d i n a t e e f f o r t s . Highway p l a n n i n g i s no t s o l e l y , as some 
may l i g h t l y imag ine , an e n g i n e e r i n g e f f o r t i n the c o m p o s i t i o n o f 
m a t e r i a l s to make a road , i t i s a c o m p o s i t e o f t h r e e e s s e n t i a l e f f o r t s . 
They a r e ( l ) the e f f o r t to p l a n roads e c o n o m i c a l l y to meet tha needs 
o f t h e i r t r a f f i c , (2) the e f f o r t e q u i t a b l y to exac t f rom a l l b e n e f i ­
c i a r i e s , but from the t r a f f i c l a r g e l y , the f i n a n c i a l means wherewi th 
to b u i l d the r o a d s p l anned , and (3) the e f f o r t c o n s e r v a t i v e l y t o r e g u ­
l a t e the t r a f f i c use o f the roads b u i l t . The t h r e e e f f o r t s c l o s e a 
t r i a n g l e o f p l a n n i n g p u r p o s e which b e g i n s a t the p o i n t . - o f a d e t e r m i n ­
a t i o n o f the k i n d s o f v e h i c l e s and the volumes o f t r a f f i c to b e 
s e r v e d ; seeks on one s i d e to p l a n the c h a r a c t e r o f h ighways and the 
highway system i n e f f i c i e n t r e l a t i o n w i t h - t h e a n t i c i p a t e d v e h i c l e s 
and t h e i r c o m p o s i t i o n i n volume 1; o n ' t h e ' second s i d e e s t i m a t e s the 
f i n a n c e s r e q u i r e d f o r e x e c u t i o n o f the' p l a n n e d highway improvements 
and a p p o r t i o n s the i n c i d e n c e o f the c o s t f a i r l y among the b e n e f i ­
c i a r i e s ; and, f i n a l l y , on the t h i r d s i d e measures and r e g u l a t e s ths 
u s e o f the r o a d s b u i l t t c a s s u r e that the v e h i c l e s and t he t r a f f i c 
tha t m a t e r i a l i z e as the a c t u a l usage conform' i n s u b s t a n t i a l a p p r o x i ­
mation to the i n i t i a l d e t e r m i n a t i o n w i t h which t he p l a n n i n g began . 
When the t r i a n g l e f a i l s to c l o s e , when the a c t u a l usage d e p a r t s , a s 
through e r r o r i t may and b y the changes o f t ime i t w i l l - then the 
c i r c u i t must "be "begun and t r a v e r s e d a g a i n . The c e a s e l e s s r e p e t i t i o n 
o f t h i s c i r c u i t - tha t i s highway p l a n n i n g . 


