
C o o r d i n a t i o n o f Rai lway and Highway T r a n s p o r t a t i o n 

D i s c u s s i o n by H. S. J a i r b a n k o f paper by S. 0 . Dunn, E d i t o r o f Rai lway Age 
N a t i o n a l T r a n s p o r t a t i o n Mee t ing , S o c i e t y o f Automot ive E n g i n e e r s 

Washington , D. C. Oc tobe r 2 7 , 1 9 3 1 . 

I c o n c u r i n Mr. Dunn's d e s i r e f o r a p r o p e r c o o r d i n a t i o n 

o f e x i s t i n g a g e n c i e s o f t r a n s p o r t a t i o n ; bu t d i s a g r e e w i t h h i s 

d e f i n i t i o n o f the term c o o r d i n a t i o n . 

Ke g i v e s scan t r e c o g n i t i o n to the q u a l i t y o f s e r v i c e and 

l a y s s t r o n g emphasis upon c o s t a s the b a s i s upon wh ich t r a f f i c 

wou ld be a p p o r t i o n e d to the s e v e r a l a g e n c i e s under the scheme 

o f c o o r d i n a t i o n which ho v i s u a l i z e s . 

I t may be p o i n t e d out tha t the tremendous volume o f 

t r a n s p o r t a t i o n by p r i v a t e a u t o m o b i l e s has d e v e l o p e d i n u t t e r 

d i s r e g a r d o f the f a c t tha t the same number o f p a s s e n g e r - m i l e s 

c o u l d be f u r n i s h e d f a r more c h e a p l y by the r a i l r o a d s . Nor has 

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

f rom moving g o o d s tha t c o u l d have been more c h e a p l y t r a n s p o r t e d 

b y w a t e r . 

The f a c t i s that q u a l i t y o f s e r v i c e i s a t l e a s t a s 

impor tan t as p r i c e i n de t e rmin ing the n a t u r a l f l o w of t r a f f i c 

to one o r the o t h e r o f a v a i l a b l e t r a n s p o r t a t i o n a g e n c i e s ; and 

I w i s h to emphasize tha t f a c t , because I th ink i t i s no t 

a d e q u a t e l y r e c o g n i z e d i n Mr. Dunn ' s c o n c e p t i o n 'of c o o r d i n a t e d 

s e r v i c e . 
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Sir. Dunn a l s o e tc ted t h a t , o f the vrhole c o s t o f highway 

c o n s t r u c t i o n and main tenance , something l e s s than h a l f i s p a i d 

"by the motor v e h i c l e and something more than h a l f i s r a i s e d hy 

t a x a t i o n o f p r o p e r t y . The s ta tement i s c o r r e c t ; hut d o e s not 

a d e q u a t e l y p r e s e n t the s i t u a t i o n . 

There a r e two c l a s s e s o f r o a d s : Those which sorvo a s 

main t r a f f i c c o l l e c t o r s and through r o u t e s ; and t hose wh ich 

s e rve a s f e e d e r s t o o the r a r t e r i e s and g i v e a c c e s s t o r u r a l 

homes and f a r m s . Tho f i r s t c l a s s i s q u i t e g e n e r a l l y c o i n c i d e n t 

w i t h the F e d e r a l - a i d and S ta te roads o f which the re a rc a t p r e s e n t 

some 3 0 0 , 0 0 0 m i l e s . The second c l a s s i s g e n e r a l l y i d e n t i c a l w i t h 

the count : / and l o c a l r oads o f which the re a r c ah out S , 7 0 0 , 0 0 0 m i l e s . 

The annual e x p e n d i t u r e s on these t7:o c l a s s e s o f roads a r c 

a p p r o x i m a t e l y equa l - somewhat g r e a t e r f o r the F e d e r a l - a i d and 

S ta te r o a d s than f o r the coun ty and l o c a l r o a d s . But , o f tho 

t o t a l tax revenue r a i s e d f o r the fo rmer , abou t 82 j c r c e n t i s 

c o n t r i b u t e d d i r e c t l y by the m o t o r v e h i c l e i n l i c e n s e f e e s and 

g a s o l i n e t a x e s , and the b a l a n c e i s c o n t r i b u t e d i n the form o f 

p r o p e r t y t a x e s and F e d e r a l a i d w h i c h i n t h e i r i n c i d e n c e f a l l i n 

l a r g e p a r t upon motor v e h i c l e owners . 

Of the Tax revenue r a i s e d f o r coun ty and l o c a l r oads about 

76 p e r c e n t r e s t s upon p r o p e r t y ; and the b a l a n c e , about 24 p e r c e n t , 

i s p a i d d i r e c t l y b y motor v e h i c l e s . 
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How, the p o i n t that I would l i k e t o emphasize i s : That 

to the e x t e n t tha t the re i s highway c o m p e t i t i o n w i t h r a i l r o a d s 

i t o c c u r s a lmos t e x c l u s i v e l y on the main roads w h i c h are p r e p o n ­

d e r a n t l y p a i d f o r d i r e c t l y by the motor v e h i c l e s ; and the l o c a l 

roads which are p a i d f o r i n l a r g e pa r t b y p r o p e r t y t a x a t i o n , so 

f a r from f a c i l i t a t i n g c o m p e t i t i o n wi th the r a i l r o a d s , a re the 

a b s o l u t e l y i n d i s p e n s a b l e f e e d e r s o f the r a i l r o a d s . I f e e l t ha t , 

i n v i ew o f t h e i r i n t i m a t e s e r v i c e t o the l and i t i s e n t i r e l y 

r e a s o n a b l e tha t those roads s h o u l d be f i n a n c e d i n the main by 

l and t a x a t i o n . But i f t he re i s any e lement o f " s u b s i d y " i n such 

a p l a n , then I submit tha t tho r a i l r o a d s t hemse lves share v e r y 

h e a v i l y i n tha t " s u b s i d y . " For i t must be remembered that the 

r a i l r o a d s do n o t now per fo rm and never have pe r fo rmed a comple te 

t r a n s p o r t a t i o n s e r v i c e over t h e i r r a i l s . A v e r y l a r g e p r o p o r t i o n 

o f t h e i r f r e i g h t i s d e l i v e r e d to them and taken from them o v e r 

p u b l i c l y - f i n a n c e d h ighways . 

Wi th r e s p e c t to the main h ighways , the d e s i g n and c o s t o f 

which i s de t e rmined l a r g e l y by the r equ i rement s o f heavy v e h i c u l a r 

t r a f f i c , I ag ree w i t h the p r i n c i p l e that v e h i c l e s o f v a r i o u s 

w e i g h t s and c a p a c i t i e s shou ld pay f o r the s e r v i c e i n p r o p o r t i o n 

to the r o a d c o s t which t h e i r o p e r a t i o n e n t a i l s . Eecent s t u d i e s 

we have made, u s i n g da ta a v a i l a b l e f o r the S t a t e o f P e n n s y l v a n i a , 

i n d i c a t e tha t there i s a v e r y c l o s e approach to the d e s i r a b l e 
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c o n d i t i o n i n the -present s c a l e o f l i c e n s e f e e s and g a s o l i n e t axes 

i n tha t S t a t e . 

We s e l e c t e d P e n n s y l v a n i a f o r a t e s t o f the adequacy o f 

p r e s e n t t ax r a t e s because i t i s , I b e l i e v e , the o n l y S ta te 

w h i c h c l a s s i f i e s v e h i c l e s on tho b a s i s o f g r o s s we igh t i n such 

a way a s t o pe rmi t an e x a c t d e t e r m i n a t i o n o f the number o f each 

g r o s s - w e i g h t c l a s s o f v e h i c l e s i n o p e r a t i o n . 

In o u r s tudy we assumed that the whole c o s t o f c o n s t r u c t i n g 

the e n t i r e S ta te highway system o f 1 3 , 0 0 0 m i l e s shou ld be bo rne 

by the motor v e h i c l e s . We then computed the dep th o f c o n c r e t e 

pavement t ha t wou ld be r e q u i r e d t o suppor t each g r o s s - w e i g h t 

c l a s s o f v e h i c l e s , u s i n g a s the d e s i g n l o a d s the impac t s wh ich 

such v e h i c l e s would p r o b a b l y d e l i v e r , and employ ing the most 

e x a c t t heo ry o f d e s i g n thus f a r d e v e l o p e d by our r e s e a r c h e s . 

We then a s s e s s e d to each r e g i s t e r e d v e h i c l e o f a l l c l a s s e s 

an equa l p a r t o f the c o s t o f pav ing the e n t i r e system w i t h a 

pavement o f the minimum t h i c k n e s s r e q u i r e d by 7 -pas senge r a u t o ­

m o b i l e s . The a d d i t i o n a l c o s t o f each inc rement o f t h i c k n e s s 

r e q u i r e d f o r the s e v e r a l h e a v i e r g r o s s - w e i g h t g roups we p r o r a t e d 

among a l l v e h i c l e s of the r e s p e c t i v e de te rmin ing g r o u p s and those 

h e a v i e r . In t h i s way we a p p o r t i o n e d the c o s t o f an improvement 

o f tho e n t i r e system which would accommodate a maximum whee l 

l o a d o f 9 , 0 0 0 pounds , c o r r e s p o n d i n g a p p r o x i m a t e l y t o a 5 - t o n 

t r u c k . 
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Without g o i n g f u r t h e r i n t o d e t a i l s we found tha t v e h i c l e s 

o f the l a r g e s t g r o s s - w e i g h t g roup would be r e q u i r e d under t h i s 

p l a n t o pay about $300 a y e a r . The p r e s e n t l i c e n s e f e e f o r t h i s 

c l a s s o f v e h i c l e s i s $155 and there i s l i t t l e doub t that the 

g a s o l i n e tax wou ld make up v i r t u a l l y the e n t i r e b a l a n c e . 

There i s j u s t one o t h e r mat te r to which I shou ld l i k e 

to r e f e r b r i e f l y ; tha t i s the s tatement i n the a r t i c l e b y 

Mr. Marvin o f the Bureau o f Standards t o the e f f e c t that c e r t a i n 

c l a s s e s o f v e h i c l e s would r e q u i r e f o r t h e i r suppor t roads from 

3 t o 5 t imes as s t r o n g a s those r e q u i r e d f o r the accommodat ion 

of pa s senge r a u t o m o b i l e s . 

The a r t i c l e i n which the s ta tement o c c u r r e d was p u b l i s h e d 

a t the r e q u e s t o f the Bureau o f Standards i n our monthly magaz ine , 

" P u b l i c R o a d s . " We p u b l i s h e d i t , n o t w i t h s t a n d i n g that we d i d no t 

ag ree w i t h i t , v i e w i n g i t a s s imply a t h e o r e t i c a l a ssumpt ion 

employed a s an i l l u s t r a t i o n o f the main t h e s i s , which d e a l t w i t h 

a method o f f i x i n g the r e l a t i v e p r o p o r t i o n s o f g a s o l i n e tgjces 

and l i c e n s e f e e s - a method which we found v e r y i n t e r e s t i n g 1 . 

The s ta tement i s based upon s imple t h e o r e t i c a l c o n s i d e r a t i o n s 

o f g r o s s w e i g h t , unmod i f i ed by expe r imen ta l da t a now a v a i l a b l e 

b e a r i n g upon the e f f e c t s o f t i r e s , subgrade s u p p o r t , e t c . 

The knowledge we now have o f these o t h e r f a c t o r s c o n v i n c e s 

u s that, the i n c r e a s e i n s t r e n g t h r e q u i r e d f o r the suppor t o f the 
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h e a v i e r v e h i c l e s i s ' by no means as g r e a t as H r . Marvin assumed 

on c o n s i d e r a t i o n o f g r o s s w e i g h t o n l y . A r a t i o o f 1 t o 3^ 

p r o b a b l y c o v e r s the o u t s i d e range o f pavement s t r e n g t h r e q u i r e d 

f o r the support of the v a r i o u s c l a s s e s o f v e h i c l e s from pas senge r 

a u t o m o b i l e s to the h e a v i e s t v e h i c l e s now i n normal u s e , assuming 

the use o f pneumat ic t i r e s on a l l . And, p r a c t i c a l c o n s i d e r a t i o n s 

s t i l l f u r t h e r narrow the r a n g e , because the t h i c k n e s s t h e o r e t i c a l l y 

r e q u i r e d f o r pa s senge r c a r s - l e s s than 5 i n c h e s - i s t o o l i g h t 

f o r p r a c t i c a l c o n s t r u c t i o n . 


