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SYNOPSIS 
D. W. L o u t z e n h e i s e r , C h a i r n a n . Committte on C e o a e t r t e Htghtay Detign 

Bureau of Public Roads 

I t 1 8 known t h a t a c o n s i d e r a b l e v a r i a t i o n e x i s t s a c r o s s t h e c o u n t r y 
i n the d e s i g n o f n a r r o w med ians . S i n c e t he r o a d s i d e and t y p e o f h ighway 
c o n d i t i o n s v a r y w i d e l y i t i s t o be e x p e c t e d t h a t d e s i g n s f o r them w i l l 
d i f f e r . But d a t a a re n o t a v a i l a b l e t o p r e d i c t t r a f f i c p a t t e r n s and be­
h a v i o r a d j a c e n t t o a p r e s c r i b e d n a r r o w median f o r a known g e n e r a l c o n d i ­
t i o n I n t he absence o f a l a r g e s c a l e r e s e a r c h p r o j e c t , t h i s symposium 
was d e v e l o p e d as a f o r m o f c o l l e c t i v e r e s e a r c h f o r e x a m i n a t i o n o f r e s u l ­
t a n t o p e r a t i o n da t a w i t h d i f f e r e n t n a r r o w median s e c t i o n s , r e l a t e d t o t he 
c o n d i t i o n s f o r w h i c h they were d e s i g n e d . 

T h r o u g h t h e c o o p e r a t i o n o f seven S t a t e H i g h w a y D e p a r t m e n t s i t was 
p o s s i b l e t o o b t a i n r e p o r t s w i t h i n f o r m a t , i o n on 23 d i f f e r e n t n a r r o w median 
d e s i g n s f o r 5 g e n e r a l h ighway c o n d i t i o n s . Narrow medians were c o n s i d e r e d 
t o be t h o s e 8 f t o r l e s s i n w i d t h , o f r a i s e d c u r b , r o u n d e d or f l u s h 
s e c t i o n . The g e n e r a l c o n d i t i o n s w e r e : ( 1 ) r u r a l d i v i d e d h i g h w a y a , w i t h ­
o u t c o n t r o l o f access , ( 2 ) m a j o r s t r e e t s t h r o u g h r e s i d e n t i a l or s u b u r b a n 
a r e a s , ( 3 ) m a j o r s t r e e t s t h r o u g h b u s i n e s s a reas o r w i t h r i b b o n c o m m e r c i a l 
d e v e l o p m e n t , ( 4 ) l o n g s t r u c t u r e s or e l e v a t e d h i g h w a y s , and ( 5 ) e x p r e s s ­
w a y s . S e p a r a t e r e p o r t s f o r each m e d i a n i n c l u d e a d e s c r i p t i o n o f t h e 
h i g h w a y s ' l t e c o n d i t i o n , h i g h w a y c r o s s s e c t i o n , med ian d e t a i l s , c o s t s , 
d a t a on t - a f f i c v o l u m e s , t u r n i n g movements , speeds , p l a c e m e n t , a c c i d e n t 
e x p e r i e n t e , and g e n e r a l c o n c l u s i o n s as t o s u i t a b i l i t y o f t he d e s i g n . 

C a l i f c r n i a r e p o r t e d a n a r r o w med ian ( 3 ) i n g e n e r a l s u i t a b l e b u t em-
p h a s i t e d t he need f o r a w i d e r s e c t i o n t o i n c l u d e a median l a n e . T h e i r 
l o n g s t r i c t u r e r e p o r t ( 4 ) shows need f o r s t r i p i n g a d j u s t m e n t . 

C o n n e i i t i c u t r e p o r t e d n a r r o w medians r e a s o n a b l y s u i t a b l e on r e s i d e n t i a l 
and b u s i less s t r e e t s , ( 2 ) and ( 3 ) , bu t f i n d i n e f f i c i e n t pavement use be­
cause o f p a r a l l e l p a r k i n g . On l o n g s t r u c t u r e s ( 4 ) t h e r e was no s i g n i f ­
i c a n t d i f f e r e n c e w i t h t h r e e t y p e s o f h i g h n a r r o w med ians . T h e i r e x p r e s s ­
way ( S ) ' s e c t i o n appears s u i t a b l e . 

I l l i n o i s r e p o r t e d a r u r a l n a r r o w median ( 1 ) t h a t was f o u n d u n s u i t a b l e 
and changed t o a f l u s h s e c t i o n . I n a second case (2 and 3) l o c a l demand 
r e s u l t e d i n a d d i t i o n o f a g r e a t many med ian o p e n i n g s On a B e l t L i n e 
t h e y u i e d n a r r o w med ians o v e r s t r u c t u r e s ( 4 ) as a l o g i c a l d e s i g n w i t h 
wide medians e l s e w h e r e on the r o u t e . 

M i c h i g a n r e p o r t e d a 3 - f t . b i t u m i n o u s median ( 1 and 2) b e i n g t r i e d as 
a low o o s t s e p a r a t o r E a r l y e x p e r i e n c e i s f s v o r a b l e . 

New J e r s e y r e p o r t e d use o f a h i g h b a r r i e r c u r b ( 1 ) on a s e c t i o n w i t h 
s h a r p c u r v a t u r e and s t e e p g r a d e s t o a v o i d v e r y e x p e n s i v e a l i g n m e n t and 
p r o f i l e changes . A l s o , t h e y r e p o r t e d ( 2 ) use o f p r e c a s t r e f l e c t i n g f l a t 
c u r b s as a minimum s t r e e t s e c t i o n ; e x p e r i e n c e r e c o r d good. 

New York p r e s e n t e d a p r e l i m i n a r y r e p o r t o f l a r g e - s c a l e s p e e d - p l a c e m e n t 
s t u d i e s on d i f f e r e n t s e c t i o n s o f t h e Long I s l a n d P a r k w a y s . P l a c e m e n t 
da t a a re g i v e n bu t r e l a t i o n o f v o l u m e s , speeds , e t c . , have y e t t o be a n -
a 1 y z e d . 

The f o l l o w i n g t a b u l a t i o n i s a summary o f these r e p o r t s . The c o n d i t i o n 
number i s t h a t above i n d i c a t e d . The c u r b f a c e s l o p e i s a r a t i o o f t h e 
h o r i z o n t a l t o v e r t i c a l d i m e n s i o n s i n i n c h e s Where t he v e r t i c a l d i m e n ­
s i o n 18 l e s s t h a n the c u r b h e i g h t t h e r e i s a b o t t o m v e r t i c a l s e c t i o n . 
P l a c e m e n t i s t he l e f t whee l p o s i t i o n measured f r o m the c u r b f a c e f o r 
f r e e - m o v i n g v e h i c l e s . A c c i d e n t s a re shown as t h e r a t e p e r 100 m i l l i o n 
v e h i c l e m i l e s ; the second v a l u e i n d i c a t e s f a t a l i t i e s . 
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A STUDY OF HIGHWAYS WITH A 

NARROW MEDIAN - CALIFORNIA 

E. T . T e l f o r d , Engineer of Design, California Division of Highways 

A MAJOR STREET THROUGH A CENTRAL BUSINESS AREA 

THE SITE 

The l o c a t i o n i n d i c a t e d on F i g u r e 
1 and c o v e r e d by t h e f o l l o w i n g r e p o r t 
I S t h e S t r e e t o f B r o a d w a y i n t h e 
C i t y o f O a k l a n d , C a l i f o r n i a , ( S t a t e 
H i g h w a y R o u t e A l a - 7 5 - O a k ) , b e t w e e n 
M a c A r t h u r B o u l e v a r d a n d C o l l e g e 
A v e n u e , a p p r o x i m a t e l y 1 m i . i n 
l e n g t h . T h i s l o c a t i o n was s e l e c t e d 
as r e p r e s e n t a t i v e o f a m a j o r s t r e e t 
t h r o u g h a c e n t r a l b u s i n e s s a r r n . 

D e v e l o p m e n t a l o n g t h i s s e c t i o n 
o f Broadway i s a l m o s t c o n t i n u o u s and 
c o n s i s t s o f s m a l l b u s i n e s s e s , a u t o ­
m o b i l e s a l e s l o t s , m u l t i p l e d w e l l i n g s 
and p u b l i c i n s t i t u t i o n s , ( s e e F i g s . 
4 t o 6 ) . The s t r e e t i s one o f t h e 
i m p o r t a n t n o r t h and s o u t h a r t e r i a l s 
and I S i n t e r s e c t e d by t h r e e S t a t e 
H i g h w a y R o u t e s w i t h i n t h e C i t y o f 
O a k l a n d . I t c o v e r s a c o n s i d e r a b l e 
p o r t i o n o f t h e i n t e r c i t y t r a f f i c 
between O a k l a n d and B e r k l e y and a l s o 
i s a p a r t o f S t a t e H i g h w a y R o u t e 75 
w h i c h i s t he main a r t e r y f e e d i n g t h e 
r a p i d l y d e v e l o p i n g u r b a n a r e a s o f 
L a f a y e t t e and W a l n u t C r e e k as w e l l 
as t h e e x p a n d i n g i n d u s t r i a l a reas o f 
C o n c o r d , P i t t s b u r g h and A n t i o c h . 

THE HIGHWAY 

T h i s s t r e e t o r i g i n a l l y had d o u b l e 
s t r e e t c a r t r a c k s o c c u p y i n g t he c e n ­
t r a l p o r t i o n o f t h e t r a v e l e d w a y . 
S u b s e q u e n t t o t h e s u b s t i t u t i o n o f 
t h e m o t o r bus f o r e l e c t r i c s t r e e t 
c a r t r a n s p o r t a t i o n , t h e t r a c k s were 
r e m o v e d and t h e r e s u l t i n g 2 0 - f t . 
w i d t h was r e c o n s t r u c t e d t o p r o v i d e a 
n a r r o w median and a s p h a l t i c c o n c r e t e 
pavement t o match t h e e x i s t i n g s t r e e t . 

As s h o w n on t h e t y p i c a l c r o s s 
s e c t i o n F i g u r e 3 , t h e p r e s e n t c o n ­
s t r u c t i o n c o n s i s t s o f 15 f t . o f s i d e ­
w a l k and 3 3 f t . o f a s p h a l t i c pavement 
on each s i d e o f a 4 - f t . m e d i a n . T h i s 
p e r m i t s t w o l a n e s o f t r a f f i c w i t h 
p a r a l l e l p a r k i n g a d j a c e n t t o t h e 
s i d e w a l k . When p e r m i t t e d , p a r k i n g 
I S s u b j e c t t o t o l l c o l l e c t e d by 
p a r k i n g m e t e r s . S e v e r a l a r e a s a t 
p o i n t s o f c o n g e s t i o n a r e z o n e d t o 
p r o h i b i t p a r k i n g o r s t o p p i n g a t any 
t i m e . A l s o , t o w - a w a y zones a r e e s ­
t a b l i s h e d on t h e e a s t s i d e o f t h e 
s t r e e t w h e r e p a r k i n g i s p r o h i b i t e d 
b e t w e e n t h e h o u r s o f 4 p . m . and 6 
p . m . , Sundays and h o l i d a y s e x c e p t e d . 
A l l v e h i c l e s w h i c h v i o l a t e t h i s o r ­
d i n a n c e a r e removed f r o m t h e s t r e e t 
and i m p o u n d e d . The p u r p o s e i s t o 
a l l o w t h e u n o b s t r u c t e d use o f t h e 
e n t i r e t h r e e - l a n e r o a d w a y b y o u t ­
bound t r a f f i c d u r i n g " w o r k t o home" 
h o u r s . 

The d i m e n s i o n s o f t h e o p e n i n g s i n 
t h e m e d i a n a r e c o n t r o l l e d b y t h e 
w i d t h o f t h e i n t e r s e c t i n g s t r e e t . 
T h e y a r e u s u a l l y t h e c u r b t o c u r b 
w i d t h o f t h e i n t e r s e c t i n g s t r e e t 
p l u s 4 f t . , m a k i n g a s e t b a c k o f 2 f t . 
f r o m t h e f a c e o f t h e c u r b l i n e 
p r o j e c t e d . 

Grade i n t e r s e c t i o n s on B r o a d w a y 
a r e c o n t r o l l e d by s i g n a l s a t i m ­
p o r t a n t i n t e r s e c t i o n s as shown i n 
F i g u r e 2 , and by a r t e r i a l " s t o p " 
s i g n s a t t h e l e s s e r i n t e r s e c t i o n s . 
L e f t t u r n s a re p e r m i t t e d . Access by 
means o f d r i v e w a y s t o b u s i n e s s e s ­
t a b l i s h m e n t s f r o n t i n g on t h i s s t r e e t 
I S p e r m i t t e d and r e g u l a t e d by c i t y 
o r d i n a n c e s c o n c e r n i n g l e n g t h and 
f r e q u e n c y o f o p e n i n g s . 
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The g r a d e o f B r o a d w a y b e t w e e n 
M a c A r t h u r B o u l e v a r d a n d C o l l e g e 
A v e n u e i s s l i g h t l y r i s i n g b e t w e e n 
M a c A r t h u r B o u l e v a r d and 4 5 t h S t r e e t , 
w i t h a p r o n o u n c e d r i s e be tween 4 5 t h 
S t r e e t and C o l l e g e Avenue . 

D r a i n a g e c o n t r o l i s o f c o n v e n t i o n a l 
t y p e . W a t e r i s i n t e r r u p t e d b y 
g u t t e r b a s i n s and d i s p o s e d o f i n t o 
t h e s t o r m d r a i n s y s t e m . No w a t e r 
a c c u m u l a t e s i n t h e median g u t t e r s as 
t h e c r o w n o f t h e s t r e e t s l o p e s t o ­
w a r d s t h e g u t t e r s a d j a c e n t t o t h e 
s i d e w a l k s . 

4 Uedim 

PARTIAL PLAN 

F i g u r e 2 . M a j o r S t r e e t - Broadway 
O a k l a n d , C a l i f o r n i a 
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DETAIL OF MEDIAN 

F i g u r e 3 M a j o r S t r e e t - Broadway 
O a k l a n d , C a l i f o r n i a 

THE MEDIAN 

A d e t a i l e d s e c t i o n o f t h e med ian 
i s shown i n F i g u r e 3 . G u t t e r and 
c u r b a re o f m o n o l i t h i c c o n s t r u c t i o n . 
The i n t e r v e n i n g s p a c e b e t w e e n t h e 
c u r b s was b a c k f i l l e d w i t h s e l e c t e d 
m a t e r i a l f o r p r o m o t i n g p l a n t g r o w t h 
e x c e p t a t t r a f f i c o p e n i n g s i n t h e 
m e d i a n w h e r e p e d e s t r i a n r e f u g e s 

a b o u t 10 f t . l o n g w e r e p a v e d w i t h 
c o n c r e t e (See F i g . 6 ) . C o n s i d e r a b l e 
a t t e n t i o n i s g i v e n t o t h e p l a n t e d 
a r e a s by t h e C i t y P a r k D e p a r t m e n t . 
I t i s p l a n t e d p e r i o d i c a l l y w i t h 
s ea sonab l e f l o w e r s and much f a v o r a b l e 
comment has been r e c e i v e d f r o m t h e 
p r e s s r e g a r d i n g t h e a e s t h e t i c v a l u e 
o f t h i s i n s t a l l a t i o n . 

M e t a l e l e c t r o l i e r s s u p p o r t i n g 
s t r e e t l u m i n a i r e s a r e i n p l a c e a t 
i n t e r v a l s t h r o u g h o u t t h e l e n g t h o f 
t h e c u r b e d median (See F i g s . 5 and 6 ) . 
E x c e p t a t t h e C o l l e g e Avenue i n t e r ­
s e c t i o n s w h e r e " 3 - W a y " s i g n a l s and 
'Tio L e f t T u r n " s i g n s a r e a t t a c h e d t o 
t h e e l e c t r o l i e r s , no o t h e r s i g n s o r 
d e v i c e s a r e i n s t a l l e d w i t h i n t h e 
m e d i a n . 

F i g u r e 4 . 

F i g u r e 5. 



THE COST 

The o v e r - a l l h i g h w a y i i n p r o v e i n e n t 
e n t a i l e d t h e e x p e n s e o f r e m o v i n g 
s t r e e t c a r t r a c k s and o t h e r w o r k 
p e c u l i a r t o t h i s p a r t i c u l a r s t r e e t 
and i t i s n o t f e l t t h a t c o s t d a t a , 
a s i d e f r o m t h e c o s t o f t h e m e d i a n , 
w o u l d s e r v e f o r any b a s i s o f c o m ­
p a r i s o n . 

The c o s t o f c o n s t r u c t i n g t h i s one 
m i l e o f m e d i a n i n 1946 was as d e ­
t a i l e d be low: 

C u r b and G u t t e r a t 
SI.57 p e r l i n . f t . S16.580 

S e l e c t e d M a t e r i a l 
( b a c k f i l l $3.75 p e r t o n ) 3,350 

S i d e w a l k a t m e d i a n 
o p e n i n g s - .25 p e r s q . f t . 250 

T o t a l $20Tl80 

( 1 ) A v e r a g e d a i l y t r a f f i c : 
S o u t h e n d c 28,773 
N o r t h e n d . 42,158 

(2) Peak h o u r t r a f f i c v o l u m e 
b e t w e e n 5 and 6 PM, r e p r e s e n t s 
7.41 p e r c e n t o f t h e 24 h r . t o t a l . 
(3) Peak h o u r d i r e c t i o n a l f l o w : 

58.4 p e r c e n t n o r t h b o u n d 
41.6 p e r c e n t s o u t h b o u n d 

(4) The c o m p o s i t i o n o f t r a f f i c , 
6 AM t o 6 PM 12 h r . weekday c o u n t : 

P e r c e n t 
P a s s e n g e r a u t o m o b i l e s - 86.85 
B u s s e s - 2.25 
P i c k u p s - 5.97 
2 A x l e F r e i g h t V e h i c l e s 3.70 
3 
4 
5 
6 

0, 
0 . 
0 . 

70 
13 
33 

and m o r e a x l e F r e i g h t 
V e h i c l e s 0.07 

F i g u r e 6. 

TOAFFIC 

T r a f f i c v o l u m e s a r e based on 16 
h o u r manua l c o u n t s s u p p l e m e n t e d by 
24 h o u r a u t o m a t i c c o u n t e r s a t t w o 
l o c a t i o n s . These d a t a a r e used t o 
p r e d i c t a v e r a g e d a i l y t r a f f i c by a 
c o m p a r i s o n w i t h t h e 365 d a y c o u n t 
a v a i l a b l e a t t he a d j a c e n t SF-Oak land 
Bay B r i d g e . T r a f f i c vo lumes i n c r e a s e 
m a t e r i a l l y f r o m t h e s o u t h e r l y t o t he 
n o r t h e r l y end o f t h e s e c t i o n u n d e r 
s t u d y . 

T u r n i n g movement c o u n t s were made 
a t t h e n i n e i n t e r m e d i a t e i n t e r ­
s e c t i o n s w i t h i n t h e l i m i t s o f t h e 
p r o j e c t . S i x t e e n h o u r c o u n t s were 
made a t two o f t h e i n t e r s e c t i o n s t o 
s e r v e as key s t a t i o n s , and f o u r h o u r 
c o u n t s , t w o d u r i n g t h e AM peak and 
two d u r i n g the PM peak , were made a t 
t h e o t h e r i n t e r s e c t i o n s . F i g u r e 7 
shows AM peak h o u r , PM peak hour and 
a v e r a g e d a i l y t u r n i n g movements a t 
t h e v a r i o u s i n t e r s e c t i o n s . 

T u r n i n g speeds , s i g n a l d e l a y s and 
t r a v e l t i m e w e r e d e t e r m i n e d f r o m 
d a t a o b t a i n e d by r u n n i n g t e s t c a r s 
i n t h e t r a f f i c s t r e a m a t an a v e r a g e 
speed . The number o f such r u n s under 
v a r i o u s t r a f f i c 
f o l l o w s : 

N o r t h b o u n d , 
N o r t h b o u n d , 
S o u t h b o u n d , 
S o u t h b o u n d , 

c o n d i t i o n s were as 

u n c o n g e s t e d - 20 
c o n g e s t e d - 40 
u n c o n g e s t e d - 23 
c o n g e s t e d - 42 

T a b l e 1 s h o w s a v e r a g e r u n n i n g 
t i m e , r u n n i n g s p e e d and d e l a y f o r 
e a c h o f t h e f o u r s e g m e n t s o f t h e 
c o u r s e a s w e l l as t o t a l t i m e a n d 
e a u i v a l e n t g r o s s s p e e d . The same 
i n f o r m a t i o n i s e x p r e s s e d g r a p h i c a l l y 
i n t he T i m e - D i s t a n c e D i a g r a m , F i g . 8 



TABLE 1 
Running Speed, Running Time, Delay, Total Time and Equivalent Sk>eed 

Broadway, Oakland, California 

MarArt. - 4flth St. 40th St. - 42nd St 42nd St - 4Sth St. 45 th St Collene 
l)unning Running Running Running Running Running Running Running Total (foss 
Time Speed Delay Time Speed Delay Time Speed Delay Time Speed Delay Time » e e d 

Northbound 

Uncongeated 42.Saec 20.4 3.2aec 49.8aec 20.4 S aec 29.68ec 18.3 0.9sec 36.8sec 20.3 167.8 18.9 

Northbound 

Congested 44.3 19.6 lO.S 52.7 19.3 6.6 29.8 18.1 4.2 42.8 17.5 190.9 16.6 

Collene - 45th St. 45th St. - 4aid St. 4aid St. - 40th St. 40th St. - MacArt. 

Running Running niiuimg Running ninning Running ftuining Running Total Gross 
Time Speed Delay Time Speed Delay Time Speed Delay Time Speed Delay Time Speed 

Southbound 

Uncongeated 36.4 20.6 3.4 27.6 19.5 1.7 47.3 21.4 3.0 46.7 18.6 13.4 179.5 17.7 

Southbound 

Congeated 34.8 21.5 6.4 23.5 23 0 0 9 44.6 22 7 4.8 45.6 19 0 29 9 190 5 16.6 
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Vehicle Placement Data - V e h i c l e 
p l a c e m e n t s w e r e o b t a i n e d f o r t h e 
11 f t . w i d e s t r i p e d i n s i d e l a n e s 
o n l y , as p l a c e m e n t s had w i d e v a r i a ­
t i o n o v e r t h e 22 f t . w i d e a r ea w h i c h 
accommodated t h e o u t e r t r a f f i c l a n e 
p l u s c u r b p a r k i n g . 

P l a c e m e n t s w e r e o b t a i n e d b y 
o b s e r v a t i o n , u s i n g s t r i p s o f w h i t e 
p l a s t i c t a p e p l a c e d p a r a l l e l t o t h e 
m e d i a n a t t w o - f o o t i n t e r v a l s . An 
o b s e r v e r s t a t i o n e d b e h i n d a l a m p 
p o s t i n t h e m e d i a n a p p r o x i m a t e l y 
300 f t . ahead o f t h e pavement m a r k ­
i n g s c o u l d r e a d i l y e s t i m a t e t h e 
p o s i t i o n o f t h e l e f t f r o n t whee l t o 
o n e - h a l f f o o t i n t e r v a l s . O b s e r v a t i o n s 
were made o f t r a f f i c i n b o t h d i r e c ­
t i o n s b u t s t a t i s t i c a l l y , no s i g n i f ­
i c a n t d i f f e r e n c e was f o u n d b e t w e e n 
t h e d i r e c t i o n a l s a m p l e s , so r e s u l t s 
were a v e r a g e d . 

A b r e a k d o w n was made , h o w e v e r , 
b e t w e e n v e h i c l e s s a i d t o be " f r e e 
m o v i n g " when t h e r e was no v e h i c l e i n 
t h e a d j a c e n t l a n e and v e h i c l e s whose 
c o u r s e was i n f l u e n c e d by a v e h i c l e 
i n t h e a d j a c e n t o u t s i d e l a n e . These 
l a t t e r w e r e t e r m e d " v e h i c l e i n a d ­
j a c e n t l a n e " . 

The r e s u l t s o f t h i s s t u d y , shown 
g r a p h i c a l l y i n F i g u r e 9 a r e as f o l l o w s : 

Distance 
Number o f from 
Vehicles median 
recorded curb 

Free moving vehic le 170 3.4 f t . 
Veh. i n acijacent lane 256 3 .1 f t . 
Cnnputed p o s i t i o n o f l e f t 

f r o n t wheel f o r veh. i n 
center o f the 11 f t . lane 3.0 f t . 

A c c i d e n t Experience - The a c c i d e n t 
summary f o r t h e 3 y e a r and 9 m o n t h 
p e r i o d s i n c e t h e median was i n s t a l l e d 
i s shown on a c c i d e n t r a t e r e p o r t . 

A c c i d e n t r e c o r d s a re dependen t on 
t h e c o m p l e t e n e s s o f t h e r e p o r t i n g . 
As a check on t h i s f e a t u r e , we have 
t h e N a t i o n a l S a f e t y C o u n c i l S t a n d a r d 
f o r u r b a n r e p o r t i n g o f 40 i n j u r y 

a c c i d e n t s and 115 i n j u r y p l u s p r o p ­
e r t y damages o n l y p e r f a t a l a c c i d e n t . 
T h e r a t i o s f o r r e p o r t e d B r o a d w a y 
a c c i d e n t s a r e 32 i n j u r y a c c i d e n t s 
and 98 i n j u r y p l u s PDO a c c i d e n t s pe r 
f a t a l a c c i d e n t . A l t h o u g h t h e s e 
f i g u r e s a re o f d o u b t f u l s i g n i f i c a n c e 
w i t h i n t h e l i m i t s o f t h e s a m p l e , 
t h e y d o i n d i c a t e f a i r a c c i d e n t 
c o v e r a g e . 

Type PDO I n j u r y Fatal Total 
1. In t e r sec t iona l 

Hight t u rn 6 1 0 7 
L e f t t u r n 12 6 0 18 
Broadside 36 17 0 53 
U- turn 1 3 0 4 

2. Overtaking 
Sideswipe 27 1 0 28 
Rear end 40 22 0 62 

3. Approach 1 0 0 1 

4. Single Vehicle 9 4 0 13 

5. Pedestrian 0 10 2 12 

Tota l s : 132 64 198 

Accident Elate - 5.30 per m i l l i o n vehicle 
mi les 

For a b e f o r e and a f t e r c o m p a r i s o n 
we have a v a i l a b l e t h e a c c i d e n t r e c o r d 
f o r a s i x - m o n t h p e r i o d p r i o r t o 
i n s t a l l a t i o n o f t h e m e d i a n . However , 
s i n c e t r a f f i c s i g n a l s w e r e s u b ­
s e q u e n t l y a d d e d a t t h r e e i n t e r ­
m e d i a t e l o c a t i o n s and s t r e e t l i g h t s 
were l a t e r p l a c e d i n t h e m e d i a n , i t 
i s n o t p o s s i b l e t o i s o l a t e t h e e f f e c t 
o f t h e d i v i s i o n s t r i p on t h e a c c i d e n t 
r e c o r d . W i t h t h e s e l i m i t a t i o n s i n 
m i n d , t h e b e f o r e and a f t e r a c c i d e n t 
p i c t u r e i s as f o l l o w s : 

Accidents per year Accidents per M\M 
Pedestrian Auto To ta l 

Before 10 44 54 6.60 
A f t e r 3 50 53 5.30 

H I E SUMMARY 

Aeasons for Choice of this Design -
Meager d a t a -on f o u r - l a n e h i g h w a y s 

i n d i c a t e t h a t a c c i d e n t s i n v o l v i n g 



c a r s m o v i n g i n o p p o s i t e d i r e c t i o n 
a r e i n t h e r a t i o o f a p p r o x i m a t e l y 3 
t o 1 f o r t h e u n d i v i d e d a n d t h e 
d o u b l e c u r b m e d i a n . A c c i d e n t s 
i n v o l v i n g s i n g l e c a r s and c a r s g o i n g 
i n t h e same d i r e c t i o n a r e s l i g h t l y 
h i g h e r f o r t h e d o u b l e c u r b m e d i a n . 
The o v e r - a l l p i c t u r e w o u l d be t h a t 
t h e r e i s an a d v a n t a g e o f t h e m e d i a n 
i n r e d u c i n g t o t a l a c c i d e n t s b u t most 
p a r t i c u l a r l y , t h e more s e r i o u s k i n d . 

T h i s was t h e p r i m a r y p u r p o s e o f 
p l a c i n g t h i s m e d i a n . 

T h e r e a r e t w o o t h e r a d v a n t a g e s 
p e c u l i a r t o t h i s p a r t i c u l a r l o c a t i o n 
- t h e m e d i a n p r o v i d e s a r e f u g e f o r 
p e d e s t r i a n s c r o s s i n g t h e w i d e s t r e e t 
and a l s o p r o v i d e s an a r e a i n w h i c h 
t o p l a c e p o l e s f o r s t r e e t l i g h t i n g . 
T h i s l a t t e r advan t age w o u l d a p p l y i n 
t h e case when t h e t r a f f i c i s o f t h e 
more s l o w l y m o v i n g u r b a n t y p e , b u t 

. r 

APT Jt^t&IUiit-

\2/0 I M I 74~\-^ 

^ 1 

41st Sf 
V 

5 | 

Mc4dam 5t 

Typical Directional 
Traffic Count 

Oct. 1950 

r 
I 

S/sf St. 

mm 

ADT MlMUbkm-

F i g u r e 7. 
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F i g u r e 8. 

u n l e s s t h e c u r l T s w e r e d e f i n i t e 
b a r r i e r s t o c a r s t r a v e r s i n g t h e 
m e d i a n , t h e s e o b s t r u c t i o n s w o u l d be 
a h a z a r d t o f a s t e r - m o v i n g t r a f f i c . 

The s e l e c t i o n o f a 4 - f t . w i d t h 
f o r t h i s m e d i a n w a s , o f n e c e s s i t y , 
t o f i t i n w i t h f u t u r e p l a n s w h i c h 
c a l l f o r r e d u c i n g t h e w i d t h o f each 
s i d e w a l k by 5 f t . , t h e r e b y p r o v i d i n g 
space f o r t h r e e 1 0 - f t . l a n e s and an 
8 - f t . p a r k i n g a r e a on each s i d e o f 
t h e s t r e e t . 

D e m o n s t r a t e d A d v a n t a g e s - W i t h i n t h e 
l i m i t a t i o n s n o t e d i n t h e b e f o r e and 
a f t e r a c c i d e n t s t u d y , t h e i m p r o v e ­
m e n t s have r e s u l t e d i n a f a i r r e ­
d u c t i o n i n t h e o v e r - a l l a c c i d e n t 
r a t e and a r e d u c t i o n o f 70 p e r c e n t 
i n p e d e s t r i a n a c c i d e n t s . The i m p r o v e ­
m e n t i n t h e l a t t e r p h a s e o f t h e 
a c c i d e n t p i c t u r e i s due t o t h e f a c t 
t h a t t h e m e d i a n p r o v i d e s a s a f e t y 
i s l a n d f o r p e d e s t r i a n s , and f u r t h e r , 
t h a t t h e p e d e s t r i a n i s c o n c e r n e d a t 

a l l t i m e s w i t h o n l y u n i d i r e c t i o n a l 
t r a f f i c . T h u s , i n a d d i t i o n t o t h e 
s a f e t y i s l a n d , t h e i n s t a l l a t i o n has 
a l l t h e d e m o n s t r a t e d a d v a n t a g e s i n 
p e d e s t r i a n s a f e t y o f one -way s t r e e t 
o p e r a t i o n . 

Based on t r a f f i c c o u n t s made i n 
J u l y 1946, p r i o r t o t h e c o n s t r u c t i o n 
o f t h e m e d i a n , 1950 t r a f f i c c o u n t s 
show a f o u r - y e a r i n c r e a s e o f a p ­
p r o x i m a t e l y 28 p e r c e n t . A l t h o u g h 
t h i s i s comparab l e t o n o r m a l t r a f f i c 
g r o w t h i n C a l i f o r n i a o v e r t h i s 
p e r i o d , B r o a d w a y i s now h a n d l i n g a 
v e r y h e a v y v o l u m e o f t r a f f i c f o r a 
f o u r - l a n e a r t e r i a l and t h i s t r a f f i c 
i s a b l e t o m a i n t a i n a f a i r r a t e o f 
speed e v e n d u r i n g peak c o n d i t i o n s . 
I t i s b e l i e v e d t h a t t h e s e p a r a t i o n 
o f o p p o s i n g t r a f f i c has i n c r e a s e d 
t he t r a f f i c c a p a c i t y o f t h i s s t r e e t . 

S u g g e s t i o n s / o r F u t u r e D e s i g n -
A s u g g e s t i o n f o r f u t u r e n a r r o w 

m e d i a n d e s i g n i s t h a t t h e w i d t h o f 
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o p e n i n g s i n t h e m e d i a n a t i n t e r ­
s e c t i o n s be g r e a t e r t h a n t h e p r e s e n t 
d e s i g n on t h i s s t r e e t . O b s e r v a t i o n 
i n d i c a t e s t h a t t h e n a r r o w o p e n i n g s 
f o r c e l e f t t u r n s t o be s h a r p a n d 
a w k w a r d . As p r e v i o u s l y s t a t e d , t h e 
s a f e t y i s l a n d s a r e an i m p o r t a n t f a c ­
t o r i n t h e l o w p e d e s t r i a n a c c i d e n t 
r a t e and s h o u l d t h e med ian o p e n i n g s 
be e n l a r g e d , t h i s d e s i r a b l e f e a t u r e 
s h o u l d be m a i n t a i n e d b y a n g l i n g 
p e d e s t r i a n l a n e s s l i g h t l y t o i n t e r ­
s e c t t h e s h o r t e n e d m e d i a n s . 

P h y s i c a l c o n d i t i o n s do n o t l e n d 

t h e m s e l v e s f o r d e v e l o p m e n t o f a 
p a r a l l e l r o u t e and hence l o n g - r a n g e 
p l a n n i n g c a l l s f o r f u r t h e r w i d e n i n g 
o f t h e p r e s e n t s t r e e t . The n a r r o w 
4 - f t . median has n o t f a c i l i t a t e d t h e 
m a k i n g o f l e f t t u r n s and t he w a i t i n g ' 
c a r s n e c e s s a r i l y b l o c k t h e i n s i d e 
l a n e . I t h a s , t h e r e f o r e , been t h e 
r ecommenda t ion o f t h e D i s t r i c t H i g h ­
w a y O f f i c e t o e s t a b l i s h s e t b a c k 
o r d i n a n c e s w h i c h i n s u r e a m e d i a n o f 
s u f f i c i e n t w i d t h t o p r o v i d e a l e f t -
t u r n i n g m e d i a n l a n e a l o n g w i t h t h e 
n e c e s s a r y number o f l a n e s f o r f u t u r e 
t r a f f i c . 
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A LONG STRUCTURE ON AN ELEVATED HIGHWAY 

THE SITE 

The l o c a t i o n shown i n F i g u r e s 10 
and 11, and c o v e r e d by t h e f o l l o w i n g 
r e p o r t i s t h e San R a f a e l V i a d u c t and 
approaches i n t h e town o f San R a f a e l , 
M a r i n C o u n t y , C a l i f o r n i a , ( S t a t e 
Highway R o u t e M r n - l - S R F ) , a l e n g t h 
o f 0.6 m i . ( 2 , 2 5 7 f t . o f v i a d u c t 
p l u s two 500 f t . a p p r o a c h e s . ) T h i s 
l o c a t i o n was chosen as b e i n g r e p r e ­
s e n t a t i v e o f a l o n g s t r u c t u r e o r 
e l e v a t e d highway. 

T h i s 0.6 m i . s e c t i o n p a s s e s d i ­
r e c t l y t h r o u g h t h e c e n t r a l b u s i n e s s 
a r e a and a p a r t o f t h e r e s i d e n t i a l 
a r e a o f t h e t o w n o f San R a f a e l , 
w h i c h has a p o p u l a t i o n o f a p p r o x ­
i m a t e l y 14,000. I t i s p a r t o f t h e 
Redwood Highway w h i c h e x t e n d s f r o m 
t h e Oregon S t a t e L i n e n e a r C r e s c e n t 
C i t y t o San F r a n c i s c o . The highway 
i s t h e main a r t e r i a l s e r v i n g a l l o f 
t h a t p o r t i o n o f N o r t h e r n C a l i f o r n i a 
s i t u a t e d w e s t o f t h e C o a s t Range 
Mou n t a i n s . To the n o r t h i t t r a v e r s e s 
th e h i g h l y p u b l i c i z e d Redwood Empire 
t h a t i s renowned f o r r e c r e a t i o n a l 
f a c i l i t i e s and l u m b e r i n g a c t i v i t i e s . 
Upon c o m p l e t i o n o f a s i x - m i l e c o n ­
t r a c t now underway, between I g n a c i o 
and San R a f a e l , t h i s r o a d w i l l p r o ­
v i d e a c o n t i n u o u s f o u r - l a n e l i m i t e d 
access freeway from San F r a n c i s c o t o 
n o r t h o f P e t a l u m a , a d i s t a n c e o f 
35 m i . An a d d i t i o n a l 16 m i . t o t h e 
n o r t h o f Petaluma i s i n t h e p l a n n i n g 
s t a g e . 

THE HIGHWAY 

As shown on t h e t y p i c a l c r o s s 
s e c t i o n . F i g u r e 12, t h e roadway con­
s t r u c t i o n on t h e v i a d u c t c o n s i s t s 
o f a 4 - f t . m e d i a n , two 2 5 - f t . c o n ­
c r e t e pavements and two 2 - f t . 1 1 - i n . 
s i d e w a l k s i n c l u d i n g t h e s l o p i n g c u r b 
and c o n c r e t e r a i l i n g . T h i s makes an 
o v e r - a l l w i d t h o f 5 9 - f t . 1 0 - i n . f o r 

the s t r u c t u r e . There a r e two do u b l e 
s t r i p e s i m m e d i a t e l y a d j a c e n t t o t h e 
median, each d o u b l e s t r i p e o c c u p y i n g 
one f o o t o f i t s r e s p e c t i v e 2 5 - f t . 
roadway. The r e m a i n i n g 2 4 - f t . w i d t h s 
are d i v i d e d i n t o two 1 2 - f t . l a n e s by 
a c e n t e r s t r i p e . (See F i g s . 13-15) 

TYPICAL SECTION 

tofemge 

lJ( "Bituminous Surfcce-t g 

I t 
DETAIL OF MEDIAN 

F i g u r e 12. C a l i f o r n i a - Long 
S t r u c t u r e , San R a f a e l F r e e w a y 

T h e r e a r e no i n t e r s e c t i o n s a t 
grade on t h e v i a d u c t o r ap p r o a c h e s . 
W i t h t h e e x c e p t i o n o f t h e c r o s s i n g 
o f t w o r a i l r o a d s p u r t r a c k s j u s t 
s o u t h o f t h e s o u t h e r l y a p p r o a c h t o 
t h e v i a d u c t , t h e r e a r e no i n t e r ­
s e c t i o n s f o r t h e e n t i r e t w o - m i l e 
l e n g t h o f f r e e w a y t h r o u g h t h e town 
o f San R a f a e l . The n o m i n a l amount 
o f t r a i n movements on t h e s e s p u r s 
does n o t w a r r a n t s e p a r a t i o n o f grades. 

C r o s s i n g f r o m one s i d e o f t h e 
v i a d u c t t o t h e o t h e r i s ac c o m p l i s h e d 
by p a s s i n g u n d e r t h e v i a d u c t on 
e x i s t i n g c i t y s t r e e t s . 

On and o f f ramps a r e p r o v i d e d a t 
c o n v e n i e n t l o c a t i o n s a l o n g t h e f r e e ­
way. There a r e none on t h e v i a d u c t 
p r o p e r . On t h e f r e e w a y j u s t n o r t h 
o f t h e v i a d u c t t h e r e i s an " o f f 
ramp" f o r n o r t h b o u n d t r a f f i c and an 
"on r a m p " f o r s o u t h b o u n d t r a f f i c . 
F a r t h e r n o r t h t h e r e i s an "on ramp" 
f o r n o r t h b o u n d t r a f f i c and an " o f f 
r a m p " f o r s o u t h b o u n d t r a f f i c . 
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J u s t o f f t h e s o u t h e r l y a p p r o a c h 
t o t h e v i a d u c t i s an "on a n d o f f 
ramp" f o r t r a f f i c i n e a c h d i r e c t i o n . 
As c a n be s e e n i n t h e map F i g u r e 11, 
a c c e l e r a t i n g t r a f f i c and d e c e l e r a t i n g 
t r a f f i c m i x e s on t h e f r e e w a y . I t i s 
i n t e n d e d t o r e a r r a n g e t h e s e ramps so 
t h a t t h i s w e a v i n g w i l l t a k e p l a c e on 
t h e f r o n t a g e r o a d s r a t h e r t h a n on 
th e f r e e w a y . 

A l t h o u g h p r o v i s i o n h a s been made 
f o r l i g h t i n g i n s t a l l a t i o n on t h e 
v i a d u c t , a t p r e s e n t e x c e p t f o r c i t y 
s t r e e t l i g h t i n g a t v a r i o u s l o c a t i o n s 
on t h e f r o n t a g e r o a d s , no i l l u m i n ­
a t i o n i s p r o v i d e d on t h e v i a d u c t 
s t r u c t u r e . 

On t h e v i a d u c t s t r u c t u r e , s u r f a c e 
w a t e r i s c o l l e c t e d a t f r e q u e n t i n ­
t e r v a l s w i t h d r a i n s a l o n g t h e c u r b s 
a n d d i s p o s e d o f w i t h d o w n - d r a i n s 
e m p t y i n g i n t o a d r a i n a g e c h a n n e l 
t h a t r u n s l o n g i t u d i n a l l y b e n e a t h t h e 
s t r u c t u r e . 

T h e r e a r e no s i g n s o r o b s t r u c t i o n s 
or o p e n i n g s i n t h e m e d i a n . 

F i g u r e 1 3 . 

T l l E MEDIAN 

The m e d i a n i s 4 f t . w i d e b e t w e e n 
t h e o u t e r e x t r e m i t i e s o f t h e c u r b s 
and 5 - i n . h i g h . A d e t a i l e d c r o s s -
s e c t i o n o f t h e c u r b i s s h o w n i n 
F i g u r e s 12 and 14. 

The i n t e r v e n i n g s p a c e between the 
c u r b i s f i l l e d w i t h 3'/;-in. o f c r u s h e r 
r u n b a s e and I ' f - i n . o f p l a n t m i x 
s u r f a c i n g . 

F i g u r e 14. 

THE CURB 

The t o t a l c o s t o f t h e .42 mi. o f 
v i a d u c t s t r u c t u r e was $ 3 9 5 , 0 0 0 i n 
1939-40. 

A p p r o x i m a t e l y 1 2 5 , 0 0 0 o f t h e 
a b o v e a mount r e p r e s e n t s t h e a d d e d 
c o s t o f i n c r e a s i n g t h e w i d t h o f t h e 
s t r u c t u r e by 4 f t . t o p r o v i d e f o r 
th e median. 

F i gu r e 1 5 . 

T R A F F I C 

S u n d a y t r a f f i c p a t t e r n s on t h i s 
s e c t i o n o f h i g h w a y b e a r l i t t l e r e ­
l a t i o n t o t h e w e e k d a y t r a f f i c . 
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Sunday t r a f f i c volumes, as o b t a i n e d 
by t h e J u l y c o u n t , a r e 70 p e r c e n t 
g r e a t e r t h a n t h e Monday volume. I n 
a d d i t i o n , a l t h o u g h weekday t r a f f i c 
i s f a i r l y e v e n l y b a l a n c e d b e t w e e n 
n o r t h b o u n d and s o u t h b o u n d t r a f f i c , 
t h e h e a v y v o l u m e o f Sunday r e c r e ­
a t i o n a l t r a f f i c n o r t h b o u n d f r o m San 
F r a n c i s c o i n t h e m o r n i n g h o u r s , 
c o n c e n t r a t e s i n an e x t r e m e l y heavy 
s o u t h b o u n d movement d u r i n g a f e w 
hours i n the e v e n i n g . 

T r a f f i c d a t a a r e b a s e d on t h e 
J u l y Sunday and Monday 16 h r . c o u n t s 
on t h e San R a f a e l Freeway, a d j u s t e d 
t h r o u g h a d j a c e n t m o n t h l y and 24 h r . 
s t a t i o n s . 

( 1 ) A v e r a g e D a i l y T r a f f i c = 17,800 

( 2 ) Peak Hour P e r c e n t a g e s : 
Sunday (8PM t o 9PM) =19.4% o f t h e 

ADT 
Weekday (7AM t o 8AM)=12.2% o f t h e 

ADT 

( 3 ) Peak H o u r D i r e c t i o n a l F l o w : 
Sunday - 23 p e r c e n t n o r t h b o u n d 

77 p e r c e n t s o u t h b o u n d 
Weekday - 50 p e r c e n t n o r t h b o u n d 

50 p e r c e n t s o u t h b o u n d 

( 4 ) The 24 Hour D i s t r i b u t i o n by Type 
o f V e h i c l e : 
P a s s e n g e r C a r s 8 9 . 0 5 % 
Busses 0.05% 
P i c k u p s 2.29% 
2 A x l e F r e i g h t V e h i c l e s 3.04% 
3 A x l e F r e i g h t V e h i c l e s 1.30% 
4 A x l e F r e i g h t V e h i c l e s 1.28% 
5 A x l e F r e i g h t V e h i c l e s 1.93% 
6 o r more A x l e V e h i c l e s 1.06% 

Speed Data - V e h i c l e s p e e d s w e r e 
o b t a i n e d by use o f t h e E l e c t r o m a t i c 
S p e e d M e t e r . 6 5 1 v e h i c l e s w e r e 
r e c o r d e d : 

A v e r a g e s p e e d = 4 9 . 1 mph 
85 p e r c e n t i l e ~ 5 5 . 3 mph 

Vehicle Placement Data - V e h i c l e 
p l a c e m e n t s f o r b o t h i n n e r and o u t e r 
l a n e s were o b t a i n e d by t h e use o f 

s t r i p s o f w h i t e p l a s t i c t a p e on t h e 
pavement w i t h t h e o b s e r v e r s t a t i o n e d 
some 300 t o 400 f t . ahead on t h e 
s t r u c t u r e s i d e w a l k . R e s u l t s a r e 
p l o t t e d i n F i g u r e s 16 a n d 1 7 . 

A d o u b l e s t r i p e has been p l a c e d 
adj'acent t o and on each s i d e o f t h e 
m e d i a n c u r b s p r o v i d i n g a n e u t r a l 
area one f o o t i n w i d t h on each s i d e . 
T h i s i n e f f e c t d i v i d e s the s t r u c t u r e 
i n t o f o u r 1 2 - f t . t r a f f i c l a n e s and a 
s i x - f o o t m e d i a n , 4 f t . o f w h i c h i s 
c u r b e d . However, t h e d o u b l e s t r i p e 
n e u t r a l zone i s t r a v e r s a b l e and 
v e h i c l e p l a c e m e n t s i n d i c a t e t h a t 
d r i v e r s u t i l i z e t h i s i n n e r l a n e as 
t h o u g h i t i s 13 f t . i n w i d t h . 

I n n e r l a n e placements as measured 
by d i s t a n c e between l e f t f r o n t wheel 
and f a c e o f median c u r b are as f o l l o w s : 

A d j a c e n t l a n e s unoccupied-4.3 f t . 
A d j a c e n t l a n e s o c c u p i e d -3.8 f t . 
P o s i t i o n o f l e f t wheel f o r 

v e h i c l e s i n c e n t e r o f 12 f t . 
l a n e o f f s e t one f o o t -4.5 f t . 

P o s i t i o n o f l e f t wheel f o r 
v e h i c l e s i n c e n t e r o f 13 
f t . wide l a n e -4.0 f t . 

O u t e r l a n e p l a c e m e n t s were f o u n d 
t o be u n a f f e c t e d by v e h i c l e s i n t h e 
a d j a c e n t i n n e r l a n e . A v e r a g e o f 
o u t e r l a n e p l a c e m e n t as measured by 
d i s t a n c e o f r i g h t f r o n t w h e e l f r o m 
b o t t o m f a c e o f 1 2 - i n . c u r b s was 5.6 f t 

P o s i t i o n o f r i g h t w h e e l f o r ve­
h i c l e i n c e n t e r o f l a n e i s 3.5 f t . 

O c c i d e n t Experience - A t o t a l o f 6 
a c c i d e n t s has been r e p o r t e d on t h e 
2257 f t . l e n g t h o f t h i s s t r u c t u r e 
d u r i n g t h e 5 year and 3 month p e r i o d 
b e t w e e n 6/14/45 and 9/1/50. The 
a c c i d e n t r a t e f o r t h i s f u l l p e r i o d 
i s c o m p u t e d as 0.54 a c c i d e n t s p e r 
m i l l i o n v e h i c l e m i l e s . A l t h o u g h 
t h i s r a t e i s low, i t appears r a t i o n a l 
when compared w i t h a c c i d e n t r a t e s 
e x p e r i e n c e d on o t h e r f u l l f r e e w a y s 
i n t h i s S t a t e . 

Of t h e s i x a c c i d e n t s , t h r e e were 
r e a r - e n d c o l l i s i o n s , one o f w h i c h 
i n v o l v e d a s t a l l e d c a r . The o t h e r 
t h r e e were s i n g l e - c a r a c c i d e n t s as 
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f o l l o w s ; an i n t o x i c a t e d d r i v e r r a n 
i n t o t h e r a i l i n g , a b l o w o u t t h r e w a 
c a r o u t o f c o n t r o l and i n t o t h e 
abu t m e n t , and one c a r r a n o v e r t h e 
m e d i a n and t u r n e d o v e r . F o u r o f 
t h e s i x were i n j u r y a c c i d e n t s and 
t w o w e r e p r o p e r t y damage o n l y . 

TOE SUMMARY 

Reasons for the Choice of this Design-
The San R a f a e l Freeway was c o n s t r u c t ­
ed d u r i n g 1939-40 t o a l l e v i a t e a 
s e r i o u s b o t t l e n e c k t h a t h a d d e ­
v e l o p e d i n San R a f a e l d ue t o t h e 
i n c r e a s e d volume o f t h r o u g h t r a f f i c 
u s i n g t h e n a r r o w c i t y s t r e e t s w h i c h 
were a l r e a d y t a x e d t o c a p a c i t y by 
measured l o c a l t r a f f i c . The v i a d u c t 
s t r u c t u r e was s e l e c t e d t o c a r r y t h e 
f r e e w a y t h r o u g h t h e more c o n g e s t e d 
p a r t o f town, so as t o a l l o w a f r e e 
passage o f l o c a l t r a f f i c u n d e r t h e 
v i a d u c t on e x i s t i n g c i t y s t r e e t s . 

The p u r p o s e o f t h e m e d i a n was, o f 
c o u r s e , a s a f e t y p r e c a u t i o n t o more 
e f f e c t i v e l y s e p a r a t e t h e o p p o s i n g 
f a s t - m o v i n g t r a f f i c . The u s e o f 
a n a r r o w m e d i a n was an e c o n o m i c a l 
e x p e d i e n t r e s u l t i n g i n a s a v i n g i n 
w i d t h o f roadway, v i a d u c t s t r u c t u r e 
and r i g h t - o f - w a y . 

Demonstrated Advantages - The f r e e ­
way has d e m o n s t r a t e d i t s a b i l i t y t o 
c a r r y a l a r g e a m o u n t o f t h r o u g h 
t r a f f i c and a t t h e same t i m e p r o v i d e 
s a f e i n g r e s s and e g r e s s f o r l o c a l 
t r a f f i c . 

The median has been e f f i c i e n t i n 
p r e v e n t i n g a c c i d e n t s i n v o l v i n g op­
p o s i n g t r a f f i c as i s e v i d e n t by t h e 
absence o f a c c i d e n t s o f t h a t n a t u r e . 
As t h e r e are no l e f t t u r n s p e r m i t t e d 
a nd t h e r e f o r e no n e e d f o r m e d i a n 
s t o r a g e l a n e s , a w i d e r median w o u l d 
seem t o be o f no advantage. 

/.af-eya/ D/sp/ace/nenf 

//•*«•># /ftce/f^er a/^/o/te: 

oef/acenf/one t/noccey/O/ee/^ 

Ooub/e tvAttie jtf/pes 

F i g u r e 16. 
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cues ^/v£ 

^ 

F i g u r e 17. 

S u g g e s t i o n s / o r Future Design - I t 
has been t h e p r a c t i c e i n C a l i f o r n i a 
t o p r o v i d e 6 - f t . m e d i a n s on l o n g 
s t r u c t u r e s . A l t h o u g h t h e median on 
the San R a f a e l Freeway i s o n l y 4 f t . 
c u r b t o c u r b , t h e r e a r e d o u b l e 
s t r i p e s i m m e d i a t e l y a d j a c e n t t o t h e 
c u r b w h i c h makes a t o t a l o f 6 f t . 
w h i c h may be a s s i g n e d t o t h e median. 
However, a s t u d y o f v e h i c l e p l a c e ­
ment ( s e e F i g . 1 6 ) , i n d i c a t e s t h a t 
t r a f f i c i n t h e i n s i d e l a n e i g n o r e s 

t h e d o u b l e s t r i p e and t r e a t s t h e 
a r e a between t h e c e n t e r s t r i p e and 
t h e c u r b as a 1 3 - f t . l a n e . T h e r e ­
f o r e , i t i s t h e r e c o m m e n d a t i o n o f 
t h e D e s i g n D e p a r t m e n t t:hat s e r i o u s 
c o n s i d e r a t i o n be g i v e n t o l i m i t i n g 
t h e median on l o n g s t r u c t u r e s o f t h i s 
t y p e t o f o u r f e e t . A d d i t i o n a l s t r u c ­
t u r e w i d t h can be used t o much b e t t e r 
a d v a n t a g e as a p a r t o f c o n t i n u o u s 
emergency p a r k i n g s h o u l d e r s on t h e 
r i g h t , e i t h e r f u l l o r p a r t i a l w i d t h . 
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HIGHWAYS WITH A NARROW MEDIAN - CONNECTICUT 

E r n e s t T. P e r k i n s , i'ngmeer of Survey and Plans. 
Connecticfut State Highway Department 

T h i s p a p e r , b e i n g one o f s e v e r a l 
t o be g i v e n on hig h w a y s w i t h a n a r ­
row m e d i a n , i s i n t e n d e d t o p r e s e n t 
d a t a t h a t can be combined w i t h t h a t 
c o n t a i n e d i n o t h e r r e p o r t s . F o r 
t h a t r e a s o n , t h e r e w i l l be no a t t e m p t 
made t o e l a b o r a t e by s t a t i s t i c a l 
method n o r w i l l c o n c l u s i o n s be drawn. 

The c o n d i t i o n s s e t up i n a p r o ­
p o s a l f o r a "Symposium on Highways 
W i t h a N a r r o w M e d i a n " c a l l e d f o r 
"A median 8 f t . o r l e s s i n w i d t h , o f 
r a i s e d c u r b , r o u n d e d o r f l u s h sec­
t i o n " . E l e m e n t s t o be i n c l u d e d i n 
t h e 8 - f t . d i m e n s i o n have been de­
f i n e d as f o l l o w s : The g u t t e r pan i s 
n o t c o n s i d e r e d as a p a r t o f t h e 
t r a f f i c l a n e when t h e pan i s o f con­
t r a s t i n g c o l o r and t e x t u r e and when 
used i n c o n j u n c t i o n w i t h a b a r r i e r 
c u r b ; i n w h i c h c a s e , t h e c u r b and 
g u t t e r s e c t i o n s a r e p a r t o f t h e med­
i a n and I t s w i d t h i s measured between 
th e o u t e r edges o f g u t t e r pans. I f 
the g u t t e r pan i s o f t h e same s u r f a c e 
c o l o r and t e x t u r e as t h e t r a f f i c 
l a n e , and i s n o t much s t e e p e r i n 
c r o s s s l o p e t h a n t h e a d j o i n i n g pave­
ment, i t i s c o n s i d e r e d as an element 
s e p a r a t e f r o m t h e m e d i a n when t h e 
c u r b I S mountable. 

S i x narrow median c o n d i t i o n s were 
c o n t a i n e d i n t h e p r o p o s a l . The 
f o l l o w i n g f o u r a r e d e a l t w i t h i n t h i s 
paper- Major s t r e e t t h r o u g h r e s i d e n ­
t i a l o r s u b u r b a n a r e a , M a j o r s t r e e t 
w i t h r i b b o n c o m m e r c i a l d e v e l o p m e n t ; 
Long s t r u c t u r e ; Expressway. 

The r e m a i n i n g t w o c o n d i t i o n s , 
r u r a l d i v i d e d h i g h w a y , w i t h o u t con­
t r o l o f a c c e s s a n d m a j o r s t r e e t 
t h r o u g h c e n t r a l b u s i n e s s o r i n d u s ­
t r i a l a r e a , a r e n o t i n c l u d e d i n o u r 
high w a y s y s t e m . From t h e b e g i n n i n g 
o f o ur d i v i d e d highway c o n s t r u c t i o n , 
we have been s u c c e s s f u l i n k e e p i n g 
t h e m e d i a n w i d t h s t o a minimum o f 
20 f t . i n r u r a l a r e a s where access 
i s n o t c o n t r o l l e d . As C o n n e c t i c u t 
was one o f t h e e a r l y areas t o be de­
v e l o p e d i n t h i s c o u n t r y , t h e c i t y 
s t r e e t s w e r e g e n e r a l l y n o t e s t a b ­
l i s h e d t o s u f f i c i e n t w i d t h s t o p e r m i t 
c o n s t r u c t i o n o f medians. Then, t o o , 
o u r S t a t e l a w s a r e s u c h t h a t t h e 
S t a t e I S r e s p o n s i b l e f o r b u t a r e l ­
a t i v e l y s m a l l m i l e a g e o f c i t y s t r e e t s . 
As l a t e as 1937, t h e f o l l o w i n g law 
was e n a c t e d : "Sec. 2240. Through 
routes in cities and towns. One 
t h r o u g h r o u t e e x t e n d i n g a p p r o x i m a t e l y 
n o r t h and s o u t h t h r o u g h each c i t y 
and town and one t h r o u g h r o u t e ex­
t e n d i n g a p p r o x i m a t e l y e a s t and west 
t h r o u g h each c i t y and town s h a l l be 
i n c l u d e d i n t h e T r u n k L i n e S y s t e m 
o f h i g h w a y s , p r o v i d e d t h e h i g h w a y 
c o m m i s s i o n e r s h a l l have a u t h o r i t y 
t o make agreements w i t h such c i t i e s 
r e l a t i v e t o t h e r e m o v a l o f snow." 

The " P r o p o s a l " c a l l e d f o r t h e 
s e l e c t i o n o f a narrow median s e c t i o n 
i n use t h a t i s c o n s i d e r e d t o be good 
d e s i g n . N a r r o w m e d i a n s , t h a t have 
been c o n s t r u c t e d i n C o n n e c t i c u t , 
have been i n l o c a t i o n s where a down-
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w a r d g r a d i n g o f d e s i r a b l e s t a n d a r d s 
was made n e c e s s a r y b e e a u s e o f h i g h 
p r o p e r t y damage t h a t w o u l d r e s u l t , 
o t h e r w i s e . B e c a u s e o f t h e l i m i t e d 
n u m b e r o f h i g h w a y s w i t h a n a r r o w 
m e d i a n f r o m w h i c h t o s e l e c t , t h e 
ones t r e a t e d i n t h i s p a p e r a r e a b o u t 
t h e o n l y o n e s i n C o n n e c t i c u t t h a t 
f i t i n t o t h e s i x s u g g e s t e d g r o u p i n g s . 

A t t h e p r e s e n t t i m e , t h e r e a r e 
2,948 mi. o f S t a t e - m a i n t a i n e d h i g h ­
w ays and 1 1 , 5 7 3 mi. o f l o c a l r o a d s 
and s t r e e t s i n C o n n e c t i c u t , m a k i n g 
a c o m b i n e d t o t a l o f 1 4 , 5 2 1 m i . O f 
t h e 1 1 , 5 7 3 m i . o f l o c a l r o a d s a n d 
s t r e e t s , 194 mi. a r e on s t a t e - m a r k e d 
r o u t e s a n d , a f t e r r e c o n s t r u c t i o n , 
w i l l become a p a r t o f t h e S t a t e h i g h ­
way s y s t e m . 

The s p e e d d a t a , i n c l u d e d i n t h i s 
r e p o r t , w e r e o b t a i n e d by u s e o f 
r a d a r e q u i p m e n t . P l a c e m e n t s t u d i e s 
were made by s e t t i n g o f f l i n e s , from 
t h e m e d i a n c u r b o u t w a r d , a t o n e - f o o t 
i n t e r v a l s , and v e h i c u l a r p e r f o r m a n c e 
was r e c o r d e d by an o b s e r v e r s t a t i o n e d 
a t t h e s i t e . S p e e d s w e r e r e c o r d e d 
f o r t h o s e v e h i c l e s t h a t were i n c l u d e d 
i n t h e p l a c e m e n t o b s e r v a t i o n s . Ve­
h i c l e s i n c l u d e d i n t h e s a m p l e w e r e 
t h o s e w h i c h w e r e t r a v e l i n g f r e e l y 
a n d w e r e n o t i n f l u e n c e d by t h e a c ­
t i o n s o f o t h e r d r i v e r s . 

Major Street Through Res ident ial or 
Suburban Area - A s e c t i o n o f R o u t e 
US 5A i n t h e Town o f W i n d s o r , a n d 
t h e S a l t o n s t a l l P a r k w a y , R o u t e US 1 
i n t h e Towns o f New H a v e n and E a s t 
H a v e n , h a v e b e e n s e l e c t e d f o r m a j o r 
s t r e e t s t h r o u g h r e s i d e n t i a l o r s u b ­
u r b a n a r e a s . The Town o f W i n d s o r i s 
d e v o t e d p r i n c i p a l l y t o r e s i d e n t i a l 
a n d a g r i c u l t u r a l u s e . I n d u s t r y i s 
b e g i n n i n g t o l o c a t e a l o n g t h e m a i n 
l i n e r a i l r o a d t h a t r u n s b e t w e e n 
S p r i n g f i e l d , M a s s a c h u s e t t s , a n d 
H a r t f o r d , C o n n e c t i c u t , b u t t h e r e h a s 
n o t b e e n a s u f f i c i e n t movement up 
t o t h i s t i me t o a l t e r t h e r e s i d e n t i a l 
and a g r i c u l t u r a l n a t u r e o f t h e Town. 
The S a l t o n s t a l l P a r k w a y i n New Haven 
and E a s t H aven was c o n s t r u c t e d w i t h 
a n a r r o w median b e g i n n i n g a t Townsend 

A v e n u e and e x t e n d i n g some d i s t a n c e 
t o t h e e a s t . A n a r r o w m e d i a n was 
u s e d b e c a u s e o f t h e c l o s e l y b u i l t - u p 
n a t u r e o f t h e a r e a a t t h e b e g i n n i n g 
o f t h e p r o j e c t , b e c a u s e o f t h e deep 
swamp t h a t e x i s t e d beyond t h e b u i l t -
up s e c t i o n and b e c a u s e o f t h e S h o r e 
L i n e t r a c k s o f T h e New Y o r k , New 
Haven and H a r t f o r d R a i l r o a d Company 
a n d a n a d j a c e n t r e s i d e n t i a l a r e a . 

T a b l e 1 s h o w s t r a f f i c d a t a f o r 
a l l p r o j e c t s . I t w i l l be n o t e d t h a t 
R o u t e US 5A i n W i n d s o r c a r r i e s 11,000 
v e h i c l e s p e r day, o f w h i c h 15 p e r c e n t 
i s c l a s s e d c o m m e r c i a l . R o u t e US 1 
i n New Haven and E a s t H a v en, h a s an 
i n d i c a t e d a v e r a g e d a i l y t r a f f i c o f 
15,500 o f w h i c h 16 p e r c e n t i s c l a s s e d 
a s c o m m e r c i a l v e h i c l e s . 

F i g u r e 1 i s a v i e w i n t h e V i l l a g e 
o f W i l s o n . On t h e r i g h t ( e a s t ) s i d e 
o f t h e s t r e e t t h e r e i s a g r o u p o f 
n e i g h b o r h o o d s t o r e s and on t h e l e f t 
( w e s t ) s i d e , i n t h e c e n t e r o f t h e 
f i g u r e , t h e l o c a l s c h o o l may be s e e n . 
E a c h roadway i s 25 f t . c u r b t o c u r b . 
R o a d w a y s a r e s e p a r a t e d by a m e d i a n 
s t r i p 6 f t . 2 - i n . w i d e b e t w e e n c u r b 
f a c e s . F i g u r e 2 s h o w s t h e t y p i c a l 
c r o s s s e c t i o n o f t h e r o a d w a y . Due 
t o p a r k i n g t h a t o c c u r s i n f r o n t o f 
b u s i n e s s e s t a b l i s h m e n t s , t h e r e i s 
b u t o n e l a n e a v a i l a b l e f o r u s e by 
t h r o u g h t r a f f i c , and t r a f f i c i n t h a t 
l a n e i s h i n d e r e d by v e h i c l e s ma­
n e u v e r i n g t o p a r k . 

F i g u r e 1. Town o f W i n d s o r - R o u t e 
US 5A 
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TABLE 1 

TRAFFIC DATA 

1950 

LOCATION LENGTH 

(MILES) 

AVERAGE 
DAILY 

30TH HIGHEST 
HOUR AS % OF 

A.D.T 

30 T H HIGHEST 
HOUR IN MAJOR 

VEHICLE 
MILES 

COMPOSITION LENGTH 

(MILES) 
TRAFFIC 

30TH HIGHEST 
HOUR AS % OF 

A.D.T DIRECTION AS 
% OF AD.T 

100 
MILLION 

% 
PASSENGER 

% 
COMMERCIAL 

WINDSOR 

ROUTE U S 5A 3.77 i ipOO 13 e 

1 9 4 6 - 4 9 

4 8 2 8 5 15 

NEW M A V E N - E A S T HAVEN 
ROUTE U.S. 1 1.8 5 15,500 14 6 ,377 8 4 16 

BRIDGEPORT 
R O U T E U.S. 1 

F A I R F I E L D A V E N U E 
1.50 21.000 12 6 418 74 26 

F f l l R F J E L D 
ROUTE U.S. 1 A 

KINGS HIGHWAY 
1.85 15,000 12 6 366 81 19 

H A R T F O R D 
R l \ ^ E R FRONT B O U L E V A R D 101 2 7 , 0 0 0 15 12 .282 87 13 

NEW L O N D O N - G R O T O N 
THAMES R I V E R B R I D G E 

ROUTE U.S. 1 
1 12 16,000 12 7 .292 92 8 

H A R T F O P D - E A S T H A R T F O R D 
C H A R T E R OAK BRIDGE 

OVER CONNECTICUT R IVER 
R O U T E 15 

0.61 3 3 , 0 0 0 12 7 .184 91 9 

M I L F O R O - S T R A T F O R D 
M E R R I T T PARKWAY 

OVER MOUSATONIC R IVER 
ROUTE 15 

0 34 18,000 17 10 j -061 100 0 

F i g u r e 3 shows a v i e w j u s t beyond 
t h e b u i l t - u p s e c t i o n shown i n F i g u r e 
1. T h i s s e c t i o n was b u i l t a s a r e ­
l o c a t i o n and h a s r e m a i n e d r u r a l i n 
c h a r a c t e r u n t i l t h i s y e a r . A h o u s i n g 
d e v e l o p m e n t i s u n d e r c o n s t r u c t i o n t o 
t h e l e f t a n d j u s t o u t o f t h e v i e w 
s h o w n . I t i s e x p e c t e d t h a t t h i s 
a r e a w i l l b u i l d up r a p i d l y now t h a t 
t h e f i r s t d e v e l o p m e n t i s u n d e r way. 
O p e n i n g s w e r e l e f t i n t h e m e d i a n 
s t r i p t o accommodate f u t u r e s t r e e t s . 

F i g u r e 4 i s a v i e w a c r o s s t h e 
d e e p swamp i n New H a v e n a n d E a s t 
H a v e n . T h e b e t t e r g r o u n d t o t h e 
e a s t i s b e i n g f i l l e d i n and a D r i v e -
i n T h e a t r e h a s b e e n c o n s t r u c t e d 
w i t h i n t h e l a s t two y e a r s . We a r e 
w o r k i n g on p l a n s , a t t h e p r e s e n t 
t i m e , t h a t w i l l c o n v e r t t h i s s e c t i o n 
o f f u l l a c c e s s h i g h w ay t o a n o n - a c c e s s 
h i g h w a y . S e r v i c e r o a d s a r e p l a n n e d 
t o p r o v i d e a c c e s s t o a b u t t i n g 
p r o p e r t i e s . 

F i g u r e 2 shows t h e t y p i c a l c r o s s 
s e c t i o n f o r R o u t e US 1 i n New Haven 
and E a s t Haven. E a c h r o a d w a y i s 28 
f t . w i d e b e t w e e n c u r b s , a n d t h e 
med i a n s t r i p i s 6 f t . b e t w e e n c u r b s . 

F i g u r e 3. Town o f W i n d s o r - R o u t e 
US 5 A 
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F i g u r e 4. T o w n s o f New H a v e n a n d 
E a s t H a v e n , R o u t e US 1, ( S a l t o n s t a l l 

P a r k w a y ) 

F i g u r e 5 shows a p l a n and p r o f i l e 
f o r W i n d s o r , R o u t e US 5A. I t w i l l 
be n o t e d t h a t r e s i d e n c e s , b u s i n e s s e s , 
c h u r c h e s and a s c h o o l a r e l o c a t e d 
w i t h i n t h e h a l f - m i l e s e c t i o n shown. 
O p e n i n g s h a v e b e e n p r o v i d e d i n t h e 
m e d i a n s t r i p t o a c c o m m o d a t e s i d e 
s t r e e t s a nd t h e o p e n i n g a t S t a t i o n 
36 i s f o r t h e c o n v e n i e n c e o f a b u t t i n g 
p r o p e r t i e s . T h e minimum l e n g t h o f 
o p e n i n g w i t h i n t h e a r e a i n c l u d e d on 
t h e f i g u r e , i s 6 9 . 0 f t . o p p o s i t e 
A l l e n S t r e e t and t h e g r e a t e s t o pen­
i n g o f 1 6 4 . 9 f t . i s l o c a t e d a t 
S t a t i o n 45 t o accommodate an o f f s e t 
i n t e r s e c t i o n . G r a d e s f o r m o s t o f 
t h e 3.77 mi. o f t h i s r o a d a r e o f t h e 
o r d e r shown on t h e p r o f i l e . T h e r e 
i s one g r a d e o f a b o u t 7 p e r c e n t f o r 
a l e n g t h o f p o s s i b l y 1,000 f t . a s 
t h e r o a d a p p r o a c h e s t h e V i l l a g e o f 
W i n d s o r . 

F i g u r e 6 i s a p l a n and p r o f i l e f o r 
t h e New H a v e n - E a s t H a v e n h i g h w a y . 
M edian o p e n i n g s a r e w e l l s p r e a d due 
to s p a c i n g o f the e s t a b l i s h e d s t r e e t s 
a n d a l s o b e c a u s e no o p e n i n g s w e r e 
p r o v i d e d t h r o u g h t h e swamp a r e a e a s t 
o f P e a t Meadow Road. G r a d e s t h r o u g h 
t h e r e m a i n d e r o f t h e s e c t i o n s u n d e r 
s t u d y a r e no g r e a t e r t h a n t h o s e 
shown on t h e F i g u r e . 

F i g u r e 7 s h o w s t h e s p e e d c u r v e s 
f o r b o t l i R o u t e US 5A i n W i n d s o r and 

R o u t e s US 1 i n New H a v e n and E a s t 
H a v e n . The 85 p e r c e n t i l e s p e e d f o r 
f o r f o r m e r i s 3 1 . 5 \!.P.H. w h e r e a s 
t h e l a t t e r h a s an 85 p e r c e n t i l e 
v a l u e o f 4 5 . 8 M.P.H. T h e s p e e d 
d i f f e r e n t i a ] i s due, i n p a r t , to t h e 
more l o c a l n a t u r e o f t r a f f i c on t h e 
W i n d s o r s e c t i o n and a l s o b e c a u s e o f 
t h e f r e q u e n c y o f m a r g i n a l p a r k i n g 
w h i c h r e s u l t s i n o n e - l a n e o p e r a t i o n 
w i t h r e s u l t a n t c o n g e s t i o n d u r i n g 
p e r i o d s o f h e a v y t r a f f i c f l o w . 

F i g u r e 8 shows p l a c e m e n t o f l e f t 
w h e e l s i n r e l a t i o n t o t h e median c u r b 
f o r t h e W i n d s o r S e c t i o n . F o r t h e t h r e e 
s p e e d g r o u p i n g s shown, t h e g r e a t e s t 
number o f v e h i c l e s t r a v e l w i t h t h e 
l e f t w h e e l b e t w e e n 6 and 8 f t . from 
t h e c u r b . T h e m a j o r i t y o f d r i v e r s 
s e e m t o s t a y a b o u t 7 o r 8 f t . from 
t h e c u r b and t h e r e d o e s n o t a p p e a r 
t o be a n y g r e a t d i f f e r e n c e i n t h e 
p l a c e m e n t b e t w e e n t h e s p e e d g r o u p ­
i n g s shown. 

F i g u r e 9 shows t h e p l a c e m e n t o f 
v e h i c l e s on t h e New H a v e n - E a s t Haven 
s e c t i o n . B e c a u s e o f t h e g r e a t e r 
s p e e d r a n g e , f i v e g r o u p i n g s a r e 
shown. The g r e a t e s t number o f v e ­
h i c l e s was o b s e r v e d a t an o f f s e t o f 
from 4 t o 6 f t . from t h e median. The 
h i g h e s t s p e e d g r o u p s were a b o u t e v e n ­
l y d i s t r i b u t e d b e t w e e n t h e 3 and 7 
f t . o f f s e t w i t h t h e g r e a t e s t p e r c e n t 
b e i n g o b s e r v e d a t 6 f t . 

A c c i d e n t d a t a i n c l u d e d on T a b l e 2 
show a g r e a t e r a c c i d e n t f r e q u e n c y 
f o r R o u t e US 5A i n W i n d s o r t h a n f o r 
R o u t e US 1 i n New H a v e n a n d E a s t 
H a v e n. I t s h o u l d be n o t e d i n T a b l e 
1 t h a t t h e f o r m e r i s 3.77 m i . i n 
l e n g t h w h i l e t h e l a t t e r i s 1.85 mi. 
i n l e n g t h . A c c i d e n t s p e r h u n d r e d 
m i l l i o n v e h i c l e m i l e s a r e 690 f o r 
t h e W i n d s o r s e c t i o n and 250 f o r t h e 
New H a v e n - E a s t H a v e n s e c t i o n . I n ­
j u r i e s f o r W i n d s o r a r e i n d i c a t e d a t 
t h e r a t e o f 420 p e r h u n d r e d m i l l i o n 
v e h i c l e m i l e s and 160 f o r New Haven-
E a s t H a v e n . P r o p e r t y darrage i s a t 
t h e r a t e o f $ 1 6 0 , 0 0 0 p e r h u n d r e d 
m i l l i o n v e h i c l e m i l e s f o r W i n d s o r , 
and $65,000 f o r New H a v e n - E a s t Haven. 
The f a t a l i t y r a t e i s more s e v e r e i n 
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New Haven-East Haven than i n Windsor, 
t h e comparison b e i n g 6.2 per hundred 
m i l l i o n v e h i c l e m i l e s f o r t h e l a t t e r 
a n d 8.0 f o r t h e f a r m e r . 

T a b l e 3 i s a summary o f S t a t e ­
w i d e a c c i d e n t e x p e r i e n c e f o r t h e 
v a r i o u s c l a s s e s o f highways f o u n d i n 
C o n n e c t i c u t . The W i n d s o r r o a d i s 
w e l l a b o v e t h e S t a t e a v e r a g e f o r 
a c c i d e n t s f o r d i v i d e d h i g h w a y s a t 
g r a d e , w h i l e t h e New H a v e n - E a s t 
Haven roa d i s below average. Windsor 
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i s a t a b o u t t h e S t a t e a v e r a g e f o r 
f a t a l i t i e s w h i l e t h e New Haven-East 
Haven r o a d i s above a v e r a g e . B o t h 
i n j u r i e s and p r o p e r t y damage a r e 
above a v e r a g e i n W i n d s o r and b e l o w 
a v e r a g e i n New H a v e n - E a s t H a v e n . 

T u r n i n g movements have n o t been 
i n c l u d e d as p a r t o f t h e t r a f f i c d a t a . 
T h e r e i s a c o n s i d e r a b l e d i f f e r e n c e 
i n use o f s i d e s t r e e t s between t h e 
two s e c t i o n s o f h i g h w a y . S t r e e t s 
t h a t i n t e r s e c t Route US 5A m Windsor 

ROUTE U.S I 
NEW HAVEN-SAYBROOKROAO 

sTOWNS OF NEW HAVEN a EAST HAVEN 

F i g u r e 6. 
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s e r v e r e s i d e n t i a l a r e a s f o r a con ­
s i d e r a b l e d i s t a n c e on each s i d e w i t h 
f e w s t r e e t s p a r a l l e l i n g t h e m a i n 
highway. S t r e e t s t h a t i n t e r s e c t t h e 
New Haven-East Haven h i g h w a y ser v e 
o n l y s h a l l o w s t r e e t s t h a t , i n t u r n , 
i n t e r s e c t w i t h s t r e e t s p a r a l l e l t o , 
and n o t f a r f r o m , t h e main highway. 
T u r n i n g movements a l o n g t h e Windsor 
r o a d a r e , t h e r e f o r e , much g r e a t e r 
t h a n a l o n g t h e New Haven-East Haven 
r o a d . 

A l t h o u g h t r a f f i c volumes on Route 
US 1 i n New Haven-East Haven a r e 40 
p e r c e n t g r e a t e r t h a n on Route US 5A 
i n W i n d s o r , t h e r e i s a much g r e a t e r 
f r e e d o m o f movement on t h e f o r m e r . 
The r e l a t i v e speeds, p r e v i o u s l y men­
t i o n e d , a l s o b e a r o u t t h i s p o i n t . 

F i g u r e 7. HIGHWAYS 
( A ) W i n d s o r • R o u t e US 5A NOT. 2 7 . 
1950 1 . 0 5 - 1 40 PM 100 C B S S-N AV. 
SP. 27.3 MPH 85 P e r c e n t SP. 31.5 MPH 
( B ) New Haven and E a s t H a v e n R o u t e 
US 1 NOT. 30, 1950 1:20-2 50 PM Dec. 
1. 1950 1 2 . 0 5 - 2 : 4 0 PM 100 OBS W-E 
AV. S P . 4 5 . 8 MPH 8 5 P e r c e n t S P . 

50.4 MPH 
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F i g u r e 8. HIGHWAYS - D i s t a n c e i n 
f e e t t h a t l e f t w h e e l s «ere t o r i g h t 

o f c u r b 
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F i g u r e 9. HIGHWAYS • D i s t a n c e i n 
f e e t t h a t l e f t w h e e l s were t o r i g h t 

o f c u r b 

A s i d e f r o m t h e f r e q u e n c y o f s i d e 
s t r e e t s on R o u t e US 5A, t h e r e a r e 
a l s o d r i v e s a t c l o s e l y s p a c e d i n ­
t e r v a l s . The g r e a t e r t u r n i n g f r e ­
q u e n c y and m a r g i n a l p a r k i n g a l o n g 
R oute US 5A, r e d u c e s t h e e f f e c t i v e 
t r a v e l w a y t o l i t t l e more t h a n one 
l a n e i n each d i r e c t i o n . T h i s r e s u l t s 
i n more c o n g e s t i o n w i t h t h e a t t e n d a n t 
h i g h e r a c c i d e n t f r e q u e n c y . 

An e x a m i n a t i o n o f a c c i d e n t d a t a 
f o r Route US 5A i n Windsor and t h a t 
shown i n T a b l e 3 f o r M u l t i p l e Lane 
U n d i v i d e d Highways a t Grade, r e v e a l s 
t h a t t h e r a t e f o r Windsor i s h i g h e r 
t h a n t h e S t a t e - w i d e average f o r t h e 
lo w e r c l a s s o f highway. I t was p r e -
v i o u s l y n o t e d t h a t t h e r a t e f o r 
W i n d s o r was s u b s t a n t i a l l y h i g h e r 
t h a n t h e S t a t e - w i d e a v e r a g e f o r 

D i v i d e d Highways a t Grade. I t must 
be c o n c l u d e d , t h e r e f o r e , t h a t t h e 
m e d i a n s t r i p i s more e f f e c t i v e on 
R o u t e US 1 m New Haven-East Haven 
where t w o - l a n e o p e r a t i o n i s p o s s i b l e 
and p a r k i n g and t u r n i n g movements 
are l i g h t . 

The d e p a r t m e n t i s d e v e l o p i n g 
p l a n s f o r a n o n - a c c e s s e x p r e s s w a y 
t h a t w i l l be l o c a t e d a s h o r t d i s ­
t a n c e t o t h e w e s t o f R o u t e US 5A 
between H a r t f o r d and Windsor. P r o p ­
e r t y damage w o u l d be p r o h i b i t i v e , 
i f a l t e r a t i o n o f t h e p r e s e n t highway 
t o h i g h e r s t a n d a r d s were u n d e r t a k e n . 
The expressway s h o u l d d i v e r t a s u f ­
f i c i e n t l y l a r g e v o l u m e o f t r a f f i c 
t h a t c o n g e s t i o n a l o n g t h e p r e s e n t 
r o a d w ould be g r e a t l y r e l i e v e d . 

Route US SA i n W i n d s o r was c o n ­
s t r u c t e d i n 1942 a t a c o s t o f a b o u t 
$467,000 or about $131,000 per m i l e . 
Our c o s t i n d e x used 1939 p r i c e s as a 
base o f 100. The p r e s e n t i n d e x i s 
a b o u t 184.15 w h i c h means t h a t i t 
w o u l d c o s t a b o u t $226,000 p e r m i l e 
t o c a r r y o u t t h e same c o n s t r u c t i o n 
a t t h e p r e s e n t t i m e . The c o s t o f 
c o n s t r u c t i n g t h e median s e c t i o n i s 
e s t i m a t e d a t a b o u t $2.40 p e r f o o t . 

Route US 1 i n New Haven-East Haven 
was c o n s t r u c t e d i n 1941 a t a c o s t o f 
a b o u t $160,000 per m i l e . T h i s h i g h ­
way was l a r g e l y a r e l o c a t i o n w h i l e 
t h e Windsor p r o j e c t was p r i n c i p a l l y 
a l o n g o l d Route US SA w i t h o n l y one 
m a j o r c u t o f f a b o u t o n e - h a l f m i l e i n 
l e n g t h . The c o s t o f c o n s t r u c t i n g 
t h e median i n New Haven-East Haven 
was about $2.00 per f o o t . 

Major Street With Ribbon Commercial 
D e v e l o p m e n t - The two s t r e e t s s e ­
l e c t e d f o r t h i s g r o u p i n g a r e Route 1 
( F a i r f i e l d A v e n u e ) i n t h e Town o f 
B r i d g e p o r t , and R o u t e US l A ( K i n g s 
H i g h w a y ) i n t h e Town o f F a i r f i e l d . 
Route US 1 runs d i r e c t l y t h r o u g h t h e 
C i t y o f B r i d g e p o r t w h i l e Route US lA 
f o l l o w s a l o o p i n g , n o r t h e r l y r o u t e 
t h r o u g h o u t l y i n g r e s i d e n t i a l and 
n e i g h b o r h o o d s h o p p i n g a r e a s o f 
B r i d g e p o r t . 
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T U U 2 
ACaOENT DATA 

LOCATION 

4 YEARS (1946-1949) 

LOCATION 
VEHICLE 

MILES 
100 

MILLION 

TOTALS PER I0( 
RATES 

} MILLION VEHICLE MILES LOCATION 
VEHICLE 

MILES 
100 

MILLION ACCIDENTS FATALITIES INJURIES PROPERTY 
DAMAGE ACCIDENTS FATALITIES INJURIES 

PROPERTY 
DAMAGE 

•iNosm 
ROUTE-us M 

«B> 35* 5 •0* BI.SSO a 90 a t 420 ISB,000 

NEW HAVEN-EAST HAVEN 
ROUTE U S. 1 

STT • * S B( B*,*ao ISO S 0 lao BB.OOO 

BRIDGEPORT 
ROUTE U S 1 

AIRFIELD AVENUE 
4ia ttt 1 102 3S,*B0 B*0 t * 140 as,ooo 

FAIRFIELD 
ROUTE US lA 

KINGS HIGHWAr 
sas lit • ss SB,7EB 4t0 t 7 ITO lOB.OOO 

HARTFORD 
RIVER FRONT BOULEVARO ttt GO t 31 l*,S30 ElO T t no 09,000 

NEW LONDON-OftOTON 
THAMES RIVER BRIDGE 

ROUTE US 1 
tn sc 0 as 11,1(0 lao 0 soo 3B,000 

HARTFORD- EAST HARTFORD 
CHARTER OAK BRIDGE 

OVER CONNECTICUT RIVER 
ROUTE IB 

IB* SB 0 t o Ŝ SBS t i o 0 110 31,000 

•ILFORD- STRATFORO 
MERRITT PARKWAY 

OVER HOUSATONIC RIVER 
ROUTE IS 

OBI SB 0 30 la.SBB 9T0 0 BIO ITt,000 

Tovin of Bridgeport - Route US 1 -
(Fairfield Avenue) - F i g u r e 10 shows 
t h e p l a n v i e w and p r o f i l e f o r a 
3 0 0 0 - f t . l e n g t h o f the s t r e e t . I t 
can be seen t h a t the s t r e e t i s l a r g e ­
l y c o m m e r c i a l i n c h a r a c t e r . T h i s 
general p a t t e r n i s followed through­
out the 1.5 mi. in v o l v e d . The block 
l e n g t h s a r e s h o r t w i t h many of the 
o p p o s i t e s t r e e t s b e i n g o f f s e t one 
to a n o t h e r . T h i s has r e s u l t e d i n 
l o n g o p e n i n g s i n the median s t r i p 
and, i n some i n s t a n c e s , a s h o r t 
l e n g t h of median s t r i p was used i n 
o r d e r to a v o i d an e x c e s s i v e l y l o n g 
opening i n the median s t r i p . 

The t y p i c a l c r o s s s e c t i o n f o r 
t h i s s t r e e t i s shown i n F i g u r e 11. 
Roadways were c o n s t r u c t e d 31 f t . wide 
each s i d e of a 5 - f t . r a i s e d median. 
E a r n e r curbs were c o n s t r u c t e d as an 
a i d t o p e d e s t r i a n s a f e t y and t o 
c h a n n e l i z e , more p o s i t i v e l y , t r a f f i c 

a l o n g t h i s h e a v i l y t r a v e l e d c i t y 
s t r e e t . Roadways a r e s l o p e d e a c h 
way from the median s t r i p so as to 
r e q u i r e d r a i n a g e o n l y a l o n g t h e 
o u t s i d e c u r b s . 

F i g u r e 12 i s a view of the s t r e e t . 
With a c o n s t a n t use o f c u r b s p a c e 
f o r p a r k i n g , t h e 3 1 - f t . w i d t h o f 
eac h roadway p r o v i d e s l i t t l e more 
than one lane for through t r a f f i c on 
the lane a d j a c e n t to the median. The 
o u t s i d e l a n e i s devoted to p a r k i n g 
and the frequency of v e h i c l e s e n t e r ­
i n g and l e a v i n g t h e c u r b p a r k i n g 
s p a c e j u s t a b o u t e l i m i n a t e s t h e 
m i d d l e o f t h e roadway a s an ad­
d i t i o n a l through l a n e . I t w i l l be 
noted t h a t a gr a s s p l o t has been de-
v e l o p e d i n t h e m e d i a n a r e a . 

T h i s s t r e e t was r e c o n s t r u c t e d i n 
1940 a t an average c o s t of $129,000 
per mile . Using the 1950 index, the 
c o s t p er m i l e would now be about 



$238,000 per m i l e . The c o s t of con­
s t r u c t i n g the median s t r i p was about 
$3.40 per foot. 

D a t a i n c l u d e d i n T a b l e 1 show 
average d a i l y t r a f f i c on t h i s s t r e e t 
to be 21,000 w i t h 26 p e r c e n t of the 
t o t a l v e h i c l e s b e i n g o f t h e com­
m e r c i a l c l a s s . The p e r c e n t o f 
c o m m e r c i a l v e h i c l e s a p p e a r s l a r g e 
because of the M e r r i t t Parkway which 
runs to the n o r t h o f , and p a r a l l e l 
to. Route US 1 and which a l l o w s only 
p a s s e n g e r v e h i c l e s . The M e r r i t t 
Parkway c a r r i e s approximately 20,000 
v e h i c l e s per day as i t passes to the 
north of Bridgeport. T r a f f i c volume 
f o r the 30th h i g h e s t hour i s shown 
a s 12 p e r c e n t o f a v e r a g e dla i 1 y 
t r a f f i c w h i l e the 30th h i g h e s t hour 
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i n the major d i r e c t i o n i s 6 p e r c e n t 
of average d a i l y t r a f f i c . 

F i g u r e 12 i s a photo of a s e c t i o n 
of the s t r e e t . I t w i l l be n o t i c e d 
t h a t curb p a r k i n g i s common and t h a t 
the remaining apparent width i s t h a t 
of a wide s i n g l e l a n e . A good t u r f 
h a s been d e v e l o p e d i n t h e median 
a r e a and an o c c a s i o n a l s h r u b has 
been planted. 

F i g u r e 13 shows the speed graph 
f o r the two s t r e e t s i n c l u d e d i n t h i s 
grouping. The 85 p e r c e n t i l e speed 
i s 32.5 mi. per hour. 

F i g u r e 14 shows the r e s u l t s o f 
the p l a c e m e n t s t u d y . The g r e a t e r 
percentage of v e h i c l e s , i n the four 
speed groupings shown, t r a v e l w i t h 
the l e f t wheel f o u r f e e t from the 

+038% _ 
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Figure 10. 
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c u r b . The h i g h e s t speed g r o u p , 35 
t o 39 M.P.H. shows t h e u s u a l t e n ­
d e n c y t o move away f r o m t h e c u r b 
w i t h a b o u t 22 p e r c e n t o f g r o u p 
t r a v e l i n g a t 6 f t . f r o m t h e c u r b . 

T a b l e 2 shows t h e a c c i d e n t r a t e 
t o he 540 per hundred m i l l i o n v e h i c l e 
m i l e s . There i s no way o f making a 
c l o s e c o m p a r i s o n w i t h a S t a t e - w i d e 
average f o r s i m i l a r s t r e e t s as t h e r e 
a r e t o o few on t h e S t a t e h i g h w a y 
system. The p r o p e r t y damage r a t e i s 
shown as $85,000 per hundred m i l l i o n 
v e h i c l e m i l e s , f a t a l i t i e s are a t the 
r a t e o f 2.4 and i n j u r i e s a t the r a t e 
o f 240 per h u n d r e d m i l l i o n v e h i c l e 
m i l e s . 

The d e s i g n used f o r t h i s s t r e e t 
was t h e most generous t h a t c o u l d be 
o b t a i n e d f o r t h e l o c a t i o n . The 
c l o s e l y b u i l t - u p n a t u r e o f the s t r e e t 
w o uld have made any encroachment on 
p r o p e r t i e s a p r o h i b i t i v e l y c o s t l y 
u n d e r t a k i n g . The w i d t h o f the s t r e e t 

and t h e number o f p e d e s t r i a n s i n ­
v o l v e d made t h e u s e o f a m e d i a n 
r e f u g e area mandatory. B a r r i e r c u r b s 
were used f o r added p e d e s t r i a n p r o ­
t e c t i o n . I t i s b e l i e v e d t h a t t h e 
median d e s i g n has served t h e purpose 
f o r w h ich i t was de s i g n e d . 

F i g u r e 1 2. Town o f B r i d g e p o r t R o u t e 
U S 1, F a i r f i e l d A v e n u e 

TABLE 3 
AS A COMPARISON OF ACCIDENT RATES THE FOLLOWING ARE 

THE RATES I PER 100 MILLION VEHICLE M I L E S ) FOUND ON 
VARIOUS HIGHWAY TYPES IN CONNECTICUT FOR THE FOUR 

YEARS 1 9 4 6 - 1 9 4 9 

RATES PER 100 MILLION VEHICLE MILES 

MILES 
l - l - ' 5 0 ACCIDENTS FATALITIES INJURIES 

PROPERTY 
DAMAGE 

EXPRESSWAYS 20 240 1,3 140 • 77,600 

PARKWAYS 6 Z 230 3.5 140 81 ,300 

DIVIDED HIGHWAYS AT GRADE 46 4 3 0 6 5 230 111,500 

MULTIPLE LANE UNDIVIDED 
HIGHWAYS AT GRADE 

78 520 6.0 260 14 3 ,600 

TWO LANE HIGHWAYS 2742 4 0 0 5 4 2 2 0 108,600 

ALL STATE MAINTAINED HIGHWAYS 2948 4 00 5 2 210 S | 0 9 , 4 0 0 
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BRIDGEPORT 
ROUTE U S I 

I 

2 
F i g u r e 1-3. HIGHWAYS 

(A ) B r i d g e p o r t Route US 1 Dec. 1, 
19S0 10:10-10 45 AM 100 OBS W-E AV. 
SP. 28.S MPH 85 P e r c e n t 32.5 MPH 
(B) F a i r f i e l d Route US lA Nov. 24. 
1950 1-00-1-30 PM 100 OBS West Bound 
AV. SP. 35.6 MPH 85 Pe r c e n t SP. 39.3 

MPH 

Town of Fairfield - Route VS lA -
/tings Highway - F i g u r e 15 shows the 
p l a n and p r o f i l e f o r a s e c t i o n o f 
t h i s s t r e e t . As noted p r e v i o u s l y , 
t h i s s t r e e t p a s s e s through an a r e a 
t h a t i s p r i n c i p a l l y r e s i d e n t i a l i n 
c h a r a c t e r w i t h the u s u a l s c a t t e r i n g 
o f n e i g h b o r h o o d s t o r e s , c h u r c h e s , 
e t c . T h i s s t r e e t passes through the 
o u t l y i n g d i s t r i c t s i n the north p a r t 
o f the C i t y o f B r i d g e p o r t whereas 
the p r e v i o u s l y d e s c r i b e d s e c t i o n o f 
Route US 1 l e a d s d i r e c t l y i n t o the 
ce n t e r of the c i t y . 

F i g u r e 11 shows the t y p i c a l c r o s s 
s e c t i o n of the s t r e e t . Each roadway 
i s 28 f t . i n w i d t h , c u r b to c u r b , 
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F i g u r e 14. HIGHWAYS - D i s t a n c e i n 
f e e t t h a t l e f t wheels were t o r i g h t 

o f c u r b 
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F i g u r e 15. 

w i t h a 4 - f t . wide median s t r i p . The 
median was c o n s t r u c t e d o f c o n c r e t e 
as i n t e g r a l c u r b and f i l l e r . The 
pavement i s concrete with the i n s i d e 
lane having a width of 11 f t . 6 i n . 
and the outer lane having a width of 
10 f t . 6 m. The e x t r a w i d t h was 
b u i l t i n t o the i n s i d e lane to a l l o w 
more room f o r v e h i c l e s performing a 
p a s s i n g maneuver and f o r those ve­
h i c l e s t r a v e l i n g a t h i g h e r speeds. 
A marginal s t r i p 6 f t . wide was pro­
vided f o r curb p a r k i n g and f o r bus 
stops. 

F i g u r e 16 i s a photo showing a 
s e c t i o n o f the s t r e e t . I t w i l l be 
n o t i c e d t h a t a c e n t e r l i n e marking 
h a s been a p p l i e d a l o n g t h e c o n ­
s t r u c t i o n j o i n t so as to give g r e a t e r 
l a n e d e f i n i t i o n . The roadway i s 
s l o p e d away from the median s t r i p , 
thus r e q u i r i n g d r a i n a g e p i c k u p s a t 
t h e o u t e r c u r b s . The f o u r - f o o t 
w i d t h o f median i s too narrow f o r 
s u c c e s s f u l l y growing g r a s s so an a l l 
concrete median was designed. 

The s t r e e t was r e c o n s t r u c t e d i n 
1940 and 1941 a t a c o s t o f about 
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$177,000 per m i l e w h i c h w o u l d mean 
$326,000 p e r m i l e on t h e b a s i s o f 
t h e 1950 i n d e x . The medi a n s t r i p 
was c o n s t r u c t e d a t a c o s t o f a b o u t 
$2.20 per f o o t . 

T r a f f i c d a t a a r e i n c l u d e d on 
Tabl e 1. These show t h a t t he average 
d a i l y t r a f f i c i s 15,000 v e h i c l e s o f 
wh i c h 19 p e r c e n t i s c l a s s e d as com­
m e r c i a l . The 3 0 t h h i g h e s t h o u r i s 
as 12 p e r c e n t o f A.D.T. and the 3 0 t h 
h i g h e s t hour i n m a j o r d i r e c t i o n i s 
6 p e r c e n t o f A.D.T. 

F i g u r e 13 shows t h e speed c u r v e 
f o r t h i s s t r e e t . The 85 p e r c e n t i l e 
v a l u e i s 39.3 M.P.H. w h i c h i s 6.5 
M.P.H. h i g h e r t h a n t h a t shown f o r 
Route US 1 i n B r i d g e p o r t . 

F i g u r e 16 . T o w n o f F a i r f i e l d R o u t e 
U S 1, K i n g s H i g h w a y 

F i g u r e 17 shows t h e placement o f 
v e h i c l e s w i t h r e s p e c t t o the face o f 
the median c u r b . I t w i l l be n o t i c e d 
t h a t t h e r e i s a d i s t i n c t s i m i l a r i t y 
t o t h e p l a c e m e n t shown i n F i g u r e 14 
f o r Route US 1 i n B r i d g e p o r t i n t h a t 
t h e g r e a t e r p e r c e n t o f v e h i c l e s i n 
a l l speed g r o u p i n g s was t r a v e l i n g 
w i t h the l e f t wheel a t a 4 - f t . o f f s e t 
f r o m t h e median c u r b . V e h i c l e s i n 
the h i g h e s t speed g r o u p i n g showed a 
t e n d e n c y t o keep f a r t h e r away f r o m 
t h e c u r b t h a n t h o s e i n t h e l o w e r 
speed groups. 

A c c i d e n t d a t a f o r t h i s s t r e e t are 
shown i n Table 2. The a c c i d e n t r a t e 
i s shown as 420 per hundred m i l l i o n 

v e h i c l e m i l e s w i t h i n j u r i e s a t t h e 
r a t e o f 170 per hundred m i l l i o n ve­
h i c l e m i l e s . These r a t e s a re some­
wha t l o w e r t h a n f o r R o u t e US 1 i n 
B r i d g e p o r t . The f a t a l i t y r a t e i s 
2.7 and p r o p e r t y damage, $106,000 per 
hundred m i l l i o n v e h i c l e m i l e s . These 
r a t e s a r e h i g h e r t h a n t h o s e f o r 
Route US 1 i n B r i d g e p o r t . 

O p e r a t i o n s r e s u l t i n g f r o m t h e 
d e s i g n used f o r t h e B r i d g e p o r t and 
F a i r f i e l d s t r e e t s a r e s i m i l a r i n 
t h a t t h e r e are o u t s i d e p a r k i n g l a n e s 
and t w o i n s i d e l a n e s f o r m o v i n g 
t r a f f i c . There does n o t appear t o 
be e n o u g h d i f f e r e n c e i n a c c i d e n t 
d a t a t o i n d i c a t e t h a t p e r f o r m a n c e 
r e s u l t i n g from one d e s i g n i s b e t t e r 
t h a n the o t h e r . 

As i s the case i n B r i d g e p o r t , i t 
appears t h a t the d e s i g n i s s a t i s f a c ­
t o r y f o r t h e l o c a t i o n . W i t h w i d e r 
v e h i c l e s becoming more common, t h e 
6 - f t . p a r k i n g l a n e i s becoming t o o 
na r r o w and s h o u l d be i n c r e a s e d t o a 
minimum o f 8 f t . 

Long Structure - The t h r e e t r u c t u r e s 
s e l e c t e d f o r t h i s g r o u p a r e t h e 
C h a r t e r Oak B r i d g e s p a n n i n g t h e 
C o n n e c t i c u t R i v e r i n t h e Towns o f 
H a r t f o r d and E a s t H a r t f o r d , t h e 
b r i d g e on t h e M e r r i t t Parkway span­
n i n g t h e H o u s a t o n i c R i v e r i n t h e 
Towns o f S t r a t f o r d and M i l f o r d , and 
the b r i d g e c a r r y i n g Route US 1 over 
the Thames R i v e r i n the Towns o f New 
London and Gro t o n . 

The C h a r t e r Oak B r i d g e i s a l i n k 
i n Conn. Route 15 w h i c h i s a c r o s s 
S t a t e highway b e g i n n i n g a t t h e New 
York S t a t e L i n e and e x t e n d i n g a c r o s s 
C o n n e c t i c u t t o t h e M a s s a c h u s e t t s 
Sta t e L i n e . The M e r r i t t and W i l b u r 
C r o s s Parkways, a S e c t i o n o f Route 
US 5 and the W i l b u r C r o s s Highway, 
a r e i n c l u d e d i n R o u t e 15. The 
H o u s a t o n i c R i v e r B r i d g e has been 
p r e v i o u s l y mentioned as b e i n g on the 
M e r r i t t Parkway. 

Hartford-East Hartford. Charter Oak 
Bridge, Conn. Route 15 - The C h a r t e r 
Oak B r i d g e was c o n s t r u c t e d i n 1941. 
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4 0 to 4 3 m p h 
F i g u r e 1 7 . H I G H W A Y S - D i s t a n c e i n 
f e e t t h a t l e f t w h e e l s w e r e t o r i g h t 

o f c u r b 

I t has a t o t a l l e n g t h o f 3,231 f t . 
b e t w e e n a b u t m e n t s . T h e r e i s a l s o 
an e x i t v i a d u c t t o t h e R i v e r f r o n t 
B o u l e v a r d t h a t i s n o t i n c l u d e d i n 
th e l e n g t h shown. A p p r o a c h g r a d e s 
on b o t h t h e e a s t and west p o r t i o n s 
o f t h e s t r u c t u r e a r e 4 p e r c e n t . 

F i g u r e 18 i s a vie w on t h e w e s t ­
e r l y p o r t i o n o f the s t r u c t u r e . Sodium 
vapor l i g h t s e x t e n d across the e n t i r e 
s t r u c t u r e and f o r some d i s t a n c e on 
t h e a p p r o a c h e s . T h e r e i s a t o l l 
p l a z a a few hundred f e e t beyond t h e 
e a s t e r l y e n d o f t h e s t r u c t u r e . 

F i g u r e 19 shows the roadway c r o s s 
s e c t i o n and an en 1arged c r o s s s e c t i o n 
shows d e t a i l s o f the m e d i a l d i v i d e r . 
The t o t a l h e i g h t o f d i v i d e r i s 1 f t . 
9 i n . w i t h t h e l o w e r 7 i n . h a v i n g 
been c o n s t r u c t e d as a v e r t i c a l sec­
t i o n and t h e upper 1 f t . 2 i n . l a i d 
back on a b a t t e r . The s t r u c t u r e i s 
speed zoned f o r 25 M.P.H. 

A v e r a g e d a i l y t r a f f i c on t h e 
s t r u c t u r e i s shown, on T a b l e 1, as 
b e i n g 33,000 v e h i c l e s w i t h 9 p e r c e n t 
b e i n g o f commercial c l a s s . The 30th 
h i g h e s t hour i s 12 p e r c e n t o f A.D.T. 
and t h e 3 0 t h h i g h e s t h o u r i n m a j o r 
d i r e c t i o n i s 7 p e r c e n t o f A.D.T. 

F i g u r e 1 8 . T o w n s o f H a r t f o r d a n d 
E a s t H a r t f o r d , C h a r t e r O a k B r i d g e 
o v e r C o n n e c t i c u t R i v e r , R o u t e 1 5 

F i g u r e 20 shows t he speed c u r v e s 
f o r t h e t h r e e s t r u c t u r e s i n c l u d e d i n 
t h i s s t u d y . O b s e r v a t i o n s on t h e 
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C h a r t e r Oak B r i d g e were t a k e n on 
ea s t b o u n d v e h i c l e s which had been 
t r a v e l i n g over a non-access highway, 
and speeds are higher than f o r west­
bound v e h i c l e s which are r e q u i r e d to 
s t o p a t t h e t o l l s t a t i o n a t t h e 
e a s t e r l y approach to the bridge. The 
speed curve i n d i c a t e s t h a t about 60 
pe r c e n t o f the v e h i c l e s i n c l u d e d i n 
the study was t r a v e l i n g i n the speed 
range of about 36 to 42 mi. per hour. 
The 85 p e r c e n t i l e speed value of a l l 
v e h i c l e s i n c l u d e d i n the sample, i s 
i n d i c a t e d as 41 M.P.H. 

Fxgure 20. BRIDGES 
(A ) New London and G r o t o n - Thames 
R i v e r B r i d g e R o u t e US 1 Dec. S, 
1950 1:30-11-50 PM 100 CBS E a s t 
Bound AV SP. 35.4 MPH 85 P e r c e n t 

SP. 41.0 MPH 
(B) H a r t f o r d and East H a r t f o r d Char­
t e r Oak Bridge-Conn 15 Nov. 27, 195C 
11 00-11-15 AM 100 OBS E a s t Bound 
AV. SP. 38.6 MPH 85 P e r c e n t SP. 42.5 

MPH 
(C) Ml 1 f o r d - H o u s a t o n i c R i v e r B r i d g e 
M e r r i t t Parkway Nov 29, 1950 10:30-
11 IS AM t o o OBS East Bound AV. SP. 
46.0 MPH 85 P e r c e n t SP. 52.5 MPH 

F i g u r e s 21 and 22 r e p r e s e n t a 
p l o t r e s u l t i n g from the p l a c e m e n t 
s t u d y . The h i g h e s t speed g r o u p i n g 
shows the p r e v i o u s l y noted tendency 
f o r d r i v e r s to m a i n t a i n a g r e a t e r 
o f f s e t from t h e m e d i a ] d i v i d e r . 

The a c c i d e n t summary shown i n 
T a b l e 2 i n d i c a t e s 39 a c c i d e n t s on 
the s t r u c t u r e during the four p e r i o d s 
i n c l u d e d . There were no f a t a l i t i e s , 
and i n j u r i e s and p r o p e r t y damage 
were l i g h t . 

n 

n man n HDMLB 

f -
1 

O 1 • 
- T — • 

M VCMOU 

40 t»44.«ll 

F i g u r e 2 1 . BRIDGES - D i s t a n c e i n 
f e e t t h a t l e f t w heels were t o r i g h t 
o f c u r b ( c o n t i n u e d on F i g u r e 2 2) 

HtW LOWON - eaoTOH HMI 
TMW9 Rivn amooE •sssns; 

n o : 

NO MHICLM 

11 WCMUI 

F i g u r e 22. BRIDGES - D i s t a n c e i n 
f e e t t h a t l e f t wheels were t o r i g h t 

o f c u r b 
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Towns of Stratford and Milford -
tiousatonic River Bridge on the Mer­
ritt Parkway, Conn. Route 15 -
The H o u s a t o n i c R i v e r B r i d g e on t h e 
M e r r i t t Parkway was c o n s t r u c t e d i n 
1939. I t has a t o t a l l e n g t h o f 1,824 
f t . between abutments. 

F i g u r e 23 shows a v i e w o f t h e 
s t r u c t u r e l o o k i n g t o w a r d t h e w e s t . 
The deck was o r i g i n a l l y c o n s t r u c t e d 
o f a s t e e l g r i d which has s i n c e been 
f i l l e d w i t h b i t u m i n o u s c o n c r e t e . 
The c o n c r e t e s e c t i o n shown i s o v e r 
r a i l r o a d t r a c k s and was c o n s t r u c t e d 
as a c o n c r e t e f i l l e d g r i d so as t o 
a v o i d t h e smoke n u i s a n c e common t o 
steam e n g i n e o p e r a t i o n . The s t e e l 

F i g u r e 2 3 . T o w n s o f S t r a t f o r d a n d 
M i l f o r d , H o u s a t o n i c R i v e r B r i d g e on 
t h e M e r r i t t P a r k w a y C o n n . R o u t e 1 5 

g r i d p r o d u c e d a s w a y i n g m o t i o n i n 
moving v e h i c l e s and t h e r e was a de­
c i d e d rumble as c a r s r o l l e d o ver t h e 
g r i d . There were numerous a c c i d e n t s 
a t the w e s t e r l y end o f the s t r u c t u r e 
on t h e e a s t b o u n d l a n e . The M e r r i t t 
Parkway was p o s t e d f o r a 50 M.P.H. 
sp e e d f o r some t i m e and v e h i c l e s 
t r a v e l i n g e a s t w a r d e n t e r e d the s t r u e -
t u r e a t a b o u t t h a t s p e e d . The 
s u d d e n c h a n g e f r o m t h e c o n c r e t e 
p a v e m e n t t o a g r i d , a p p a r e n t l y , 
c o n f u s e d d r i v e r s and t h e r e s u l t was 
an u n f a v o r a b l e a c c i d e n t e x p e r i e n c e . 
The b i t u m i n o u s s u r f a c e was a p p l i e d 
i n an e f f o r t t o overcome t h e o b j e c ­
t i o n a b l e g r i d f e a t u r e s and has been 
p a r t i a l l y s u c c e s s f u l . The t o l l 
s t a t i o n i s l o c a t e d a b o u t 400 f t . 

b e y o n d t h e e a s t e r l y e n d o f t h e 
s t r u c t u r e . 

F i g u r e 24 shows the o v e r a l l r o ad­
way t y p i c a l c r o s s s e c t i o n and a l s o 
an e n l a r g e d s e c t i o n o f t h e m e d i a l 
d i v i d e r . I t w i l l be n o t e d t h a t t h e 
m e d i a l d i v i d e r i s 1 f t . 6 i n . i n 
h e i g h t and the f a c e a d j a c e n t t o t h e 
t r a v e l l a n e i s on a b a t t e r f o r t h e 
e n t i r e h e i g h t . A 2 6 - f t . w i d t h was 
used f o r each roadway. T h i s w i d t h 
i s t h e same as t h e r o a d w a y w i d t h 
between curbs on the M e r r i t t Parkway. 
The b r i d g e i s on a s t r a i g h t 3 p e r ­
c e n t grade. 

T r a f f i c volumes are i n d i c a t e d i n 
Tabl e 1. A.D.T. i s 18,000 passenger 
v e h i c l e s . The M e r r i t t P a r k w a y i s 
c l o s e d t o commercial v e h i c l e s o f a l l 
c l a s s e s . The 3 0 t h h i g h e s t h o u r i s 
shown as 17 p e r c e n t o f A.D.T. w h i c h 
i s t h e g r e a t e s t o f a l l highways i n ­
c l u d e d i n t h i s s t u d y . T r a v e l d u r i n g 
a l o n g 4 t h o f J u l y weekend and Labor 
Day weekend i s e s p e c i a l l y heavy over 
the M e r r i t t Parkway. 

The speed c u r v e f o r t h i s s t r u c t u r e 
i s shown i n F i g u r e 20. O b s e r v a t i o n s 
were made i n e a s t b o u n d roadway be­
cause o f the i n f l u e n c e , on the west­
bound l a n e , t o v e h i c l e s h a v i n g j u s t 
l e f t t h e t o l l s t a t i o n . The 85 p e r ­
c e n t i l e v a l u e i s 52.5 M.P.H. w h i c h 
i s o n l y s l i g h t l y u n d e r t h e prese.nt 
p o s t e d speed o f 55 M.P.H. f o r t h e 
Parkway. 

R e s u l t s o f t h e p l a c e m e n t s t u d y 
a r e shown i n F i g u r e s 21 and 22. For 
speeds between 35 and 49 M.P.H., the 
g r e a t e s t p e r c e n t a g e o f v e h i c l e s was 
t r a v e l i n g a t an o f f s e t o f 4 and 5 f t . 
f r o m t h e m e d i a n w i t h t h e g r e a t e s t 
p e r c e n t a g e b e i n g a t 4 f t . I n the 50 
t o 60 M.P.H. r a n g e , t h e v e h i c l e s 
s h i f t e d s l i g h t l y t o t h e r i g h t w i t h 
the g r e a t e s t p e r c e n t o f v e h i c l e s i n ­
c l u d e d i n the sample t r a v e l i n g 5 f t . 
from the median. 

The a c c i d e n t t a b u l a t i o n shown i n 
T a b l e 2 i n d i c a t e s 58 a c c i d e n t s on 
the s t r u c t u r e f o r t h e 4-year p e r i o d 
shown. T h e r e w e r e no f a t a l i t i e s 
d u r i n g t h e same p e r i o d . The a c t u a l 
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t o t a l s o f a c c i d e n t s , i n j u r i e s and 
p r o p e r t y damage a r e n o t g r e a t b u t 
when t r a n s l a t e d i n t o t e r m s o f t h e 
r a t e p e r h u n d r e d m i l l i o n v e h i c l e 
m i l e s , seem l a r g e b e c a u s e o f t h e 
r e l a t i v e l y s h o r t 1ength o f s t r u c t u r e . 

The d e s i g n o f t h e m e d i a l d i v i d e r 
was i n t e n d e d t o a l l o w v e h i c l e s t o 
g l a n c e o f f o f t h e b a t t e r e d s e c t i o n 
and be r e t u r n e d t o t h e i r own roadway. 
A c t u a l l y , v e h i c l e s have r u n up on 
th e s l o p i n g f a c e and have, i n some 
i n s t a n c e s , come t o r e s t on top o f 
the d i v i d e r . The C h a r t e r Oak B r i d g e 
was c o n s t r u c t e d two years l a t e r and 
a v e r t i c a l f a c e o f 7 i n . a t t h e 
bo t t o m o f c u r b was used i n o r d e r t o 
f o r c e a g l a n c i n g movement r a t h e r t h a n 
h a v i n g v e h i c l e s a c t u a l l y mount t h e 
d i v i d e r . I t i s b e l i e v e d t h a t t h e 
C h a r t e r Oak m e d i a l d i v i d e r i s a 
b e t t e r d e s i g n t h a n t h e H o u s a t o n i c 
R i v e r B r i d g e d i v i d e r . 

New London-Groton - Thanes River 
bridge - Route LS 1 - The Thames 
R i v e r E^ridge was c o n s t r u c t e d i n 1941. 
I t i s a h i g h - l e v e l s t r u c t u r e and r e ­
p l a c e d a l o w - l e v e l , m o v a b l e span 
s t r u c t u r e . I t has a t o t a l l e n g t h o f 
5931.75 f t . between a b u t m e n t s . The 
s t r a i g h t grades on both t h e e a s t and 
west approach v i a d u c t s are 3 p e r c e n t . 

The s t r u c t u r e connects New London 
on t h e w e s t e r l y bank o f t h e Thames 
R i v e r w i t h G r o t o n on t h e e a s t e r l y 
s i d e . I t i s a l s o a m a j o r l i n k i n 
R o u t e US i . A f o u r - l a n e d i v i d e d 
h i g h w a y b y - p a s s i n g New London and 
G r o t o n was c o n s t r u c t e d t o p r o v i d e 
s u i t a b l e approach t o the s t r u c t u r e . 

F i g u r e 25 i s a view o f t h e e a s t ­
e r l y p o r t i o n o f the s t r u c t u r e . L i g h t ­
i n g i s p r o v i d e d f o r the e n t i r e l e n g t h 
o f t h e s t r u c t u r e and f o r some d i s ­
t a n c e on t h e a p p r o a c h e s . The t o l l 
s t a t i o n i s s e v e r a l hundred f e e t be­
yond the e a s t e r l y end o f the s t r u c t u r e . 

F i g u r e 26 shows a t y p i c a l c r o s s 
s e c t i o n o f t h e roadways and an en­
l a r g e d s e c t i o n shows d e t a i l s o f t h e 
m e d i a l d i v i d e r . The d i v i d e r i s i n 
t h e f o r m o f d o u b l e c u r b s back t o 
back, t h e l o w e r b a r r i e r c u r b b e i n g 

8 i n . i n h e i g h t and t h e up p e r p o r ­
t i o n b e i n g 10 i n . i n h e i g h t . Bottom 
face o f curbs are s e p a r a t e d by 2 f t . 
6 i n . Each d i r e c t i o n a l roadway i s 
2 4 - f t . wide w h i c h w i d t h i s t h e same 
as t h a t on t h e C h a r t e r Oak B r i d g e . 

A.D.T. on t h i s s t r u c t u r e i s 16,000 
v e h i c l e s , as may be seen i n Ta b l e 1. 
92 p e r c e n t o f A.D.T. r e p r e s e n t s pas­
senger v e h i c l e s , w h i l e 8 p e r c e n t i s 
c l a s s e d as c o m m e r c i a l . The 3 0 t h 
h i g h e s t hour i s 12 p e r c e n t o f A.D.T. 
and t h e 3 0 t h h i g h e s t hour i n m a j o r 
d i r e c t i o n i s 7 p e r c e n t o f A.D.T. 

The speed cur v e i s shown i n F i g u r e 
20. Speeds are lower f o r t h i s s t r u c ­
t u r e t h a n t h e o t h e r two i n c l u d e d i n 
the s t u d y . The 85 p e r c e n t i l e v a l u e 
i s shown as 41.0 M.P.H. I t w i l l be 
no t e d i n F i g u r e 25 t h a t t h e s t r u c t u r e 
i s speed zoned f o r 25 M.P.H. as i s 
t h e C h a r t e r Oak B r i d g e . G e n e r a l 
observance o f po s t e d speeds seems t o 
be s l i g h t l y b e t t e r on t h e Thames 
R i v e r B r i d g e b u t the range o f speeds 
i s s i m i l a r . O b s e r v a t i o n s were taken 
i n t h e e a s t b o u n d r o a d w a y so as t o 
e l i m i n a t e t h e e f f e c t o f p a s s i n g 
t h r o u g h t h e t o l l s t a t i o n . 

F i g u r e s 21 and 22 show the r e s u l t s 
o f p l a c ement o b s e r v a t i o n s . V e h i c l e s 
i n t h e 30 t o 39 M.P.H. g r o u p i n g s 
f a v o r e d a 4 - f t . o f f s e t from t h e c u r b 
and t h e 40 t o 49 M.P.H. g r o u p i n g s , 
a g a i n , were moving o u t t o a s l i g h t l y 

F i g u r e 2 5 . T o w n s o f New L o n d o n a n d 
G r o t o n , T h a m e s R i v e r B r i d g e , R o u t e 

U S 1 
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J.—I I r 1 1 J==3R 

THAMES RIVER BRIDGE 

F i g u r e 2 6 . 

F i g u r e 2 7 . Town o f H a r t f o r d , C o n l a n d H i g h w a y a n d R i v e r f r o n t 
B o u l e v a r d w i t h C h a r t e r O a k B r i d g e i n b a c k g r o u n d 
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g r e a t e r o f f s e t . There i s a d e c i d e d 
p r e f e r e n c e by d r i v e r s a t a l l t h r e e 
s t r u c t u r e s to d r i v e w i t h the l e f t 
wheel p l a c e d from 4 to 6 f t . from 
the medial d i v i d e r . 

R e f e r r i n g to T a b l e 2 i t w i l l be 
seen t h a t there were 52 a c c i d e n t s i n 
the 4 -year p e r i o d , which t o t a l i n ­
c l u d e d no f a t a l i t i e s . E i g h t y - s i x 
p e r s o n a l i n j u r i e s and $11,120 prop­
e r t y damage were r e c o r d e d f o r the 
4 - y e a r p e r i o d c o v e r e d . The r a t e s 
p e r hundred m i l l i o n v e h i c l e m i l e s 
f o r a c c i d e n t s , f a t a l i t i e s and prop­
e r t y damage f o r t h e Thames R i v e r 
B r i d g e a r e q u i t e comparable to the 
C h a r t e r Oak B r i d g e , but the i n j u r y 
r a t e i s approximate!y 3 times g r e a t e r 
f o r the former as compared w i t h the 
l a t t e r . 

Expressway - Expressways c o n s t r u c t e d 
i n C o n n e c t i c u t , to the present time, 
have not i n c l u d e d s u s t a i n e d l e n g t h s 
o f a n a r r o w median. The C o n l a n d 
Highway and R i v e r f r o n t B o u l e v a r d 
c o n n e c t the C h a r t e r Oak B r i d g e and 
S o u t h Meadow Highway w i t h s t r e e t s 
a d j a c e n t to the c e n t e r of the C i t y 
of H a r t f o r d . Although there are two 
d e s i g n a t i n g names f o r the highways, 
they form one continuous highway f o r 
a length of one m i l e . The c o n s t r u c ­
t i o n o f t h i s a c c e s s road was accom­
p l i s h e d i n c o n n e c t i o n w i t h a major 
f l o o d c o n t r o l p r o j e c t w h i c h was 
u n d e r t a k e n a f t e r the d i s a s t e r o u s 
f l o o d o f 1936 and t h e n e a r l y a s 
damaging f l o o d t h a t accompanied the 
h u r r i c a n e of 1938. One o f the major 
i t e m s i n the f l o o d c o n t r o l p r o j e c t 
was the e n c l o s u r e of the Park R i v e r 
i n a l a r g e , t w i n box c u l v e r t . The 
Conland Highway was c o n s t r u c t e d on 
top of the box c u l v e r t and, l a r g e l y , 
w i t h i n the l i m i t s o f the o l d P a r k 
R i v e r banks. The R i v e r f r o n t B o u l e ­
v a r d s e c t i o n i s a d j a c e n t t o t h e 
C o n n e c t i c u t R i v e r from which i t i s 
p r o t e c t e d by an e a r t h d i k e . The 
highway l o c a t i o n was planned i n con­
j u n c t i o n w i t h the d i k e s . E x t e n s i v e 
f i l l i n g was done by h y d r a u l i c methods. 

Because of the highway and dike work 
b e i n g so c l o s e l y c o n n e c t e d , i t i s 
n o t p o s s i b l e to b r e a k o u t a good 
r e p r e s e n t a t i v e c o s t f i g u r e f o r the 
highway s e c t i o n . I t i s e s t i m a t e d 
t h a t the median s t r i p c o s t approx­
i m a t e l y $3.30 per foot to c o n s t r u c t . 

F i g u r e 27 i s a view, toward the 
south, showing the Conland Highway 
and R i v e r f r o n t B o u l e v a r d w i t h the 
C h a r t e r Oak Bridge i n the background. 

F i g u r e 28 i s a view looking north 
along R i v e r f r o n t Boulevard. B u i l d i n g s 
i n t h e H a r t f o r d C e n t r a l B u s i n e s s 
D i s t r i c t a r e i n the background. A 
l o n g r e t a i n i n g w a l l w i l l be s e e n 
a l o n g the r i v e r s i d e of the r o a d . 
T h i s w a l l r e t a i n s the f l o o d c o n t r o l 
d i k e . I n d u s t r y c o n f i n e s the a r e a to 
the l e f t of the highway. The median 
w i d t h was k e p t to a minimum t h a t 
would i n c l u d e i n s t a l l a t i o n of foun­
dat i o n f o r l i g h t s t a n d a r d s . 

F i g u r e 29 shows a p l a n and pro­
f i l e f o r t h e s e c t i o n o f h i g h w a y 
shown i n F i g u r e 28. 

F i g u r e 30 shows the t y p i c a l c r o s s 
s e c t i o n o f the highway and an en­
l a r g e d s k e t c h shows d e t a i l s o f the 
median s t r i p . I t w i l l be noted t h a t 
the median s t r i p i s 4 f t . wide and 
t h a t a mountable cur b was used. I t 
w i l l be noted t h a t two 1 2 - f t . l a n e s 
were c o n s t r u c t e d f o r each roadway. 
The mountable c u r b was c o n s t r u c t e d 
a l o n g the edge o f the i n n e r 1 2 - f t . 
l a n e so as to encourage d r i v e r s to 
make use o f the e n t i r e i n n e r l a n e . 
I n n e r l a n e s s l o p e toward the median 
w h i l e t h e o u t e r l a n e s s l o p e toward 
the s h o u l d e r s . C a t c h b a s i n s a r e 
p r o v i d e d a l o n g the median c u r b s to 
p i c k up c e n t e r drainage. 

R e f e r r i n g to T a b l e 1, i t w i l l be 
seen t h a t the average d a i l y t r a f f i c 
amounts to 27,000 v e h i c l e s . The 30th 
h i g h e s t hour i s 15 p e r c e n t o f A. 
D.T. and the 3 0 t h h i g h e s t hour i n 
m a j o r d i r e c t i o n i s 12 p e r c e n t o f 
A.D.T. Commercial v e h i c l e s account 
f o r 13 percent of A.D.T. 

R e s u l t s of the speed s t u d y a r e 
p r e s e n t e d i n F i g u r e 31. The 85 
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F i g u r e 28. Town o f H a r t f o r d , R i v e r ­

f r o n t B o u l e v a r d 

lO'O" , IZ'O" ,1, I2'0" ."O", 120" ,i Ig 'O" . , . 9 'Q~J 

Dowel Concrete PofK - - '61 Con 

Concrete ^ ^ o s s Area Concrete 

Meioi ein Type 
Retoinng Wall 

Metol Bm Type 
Retaining Woll 

4 1/8" 

7" 
Gross 

RIVERFRONT BOULEVARD 
TOWN OF HARTFORD 

F i g u r e 3 0 . T y p i c a l S e c t i o n 

^an Dyke Ave 

RIVERFRONT BOULEVARD 

TOWN OF HARTFORD 

- 5 5 * 5 • 

F i g u r e 2 9 . 
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p e r c e n t i l e v a l u e i s shown as 4 3 . 7 
M . P . H . The c u r v e i s v e r y s t e e p and 
I t w i l l be n o t e d t h a t a b o u t 60 p e r ­
c e n t o f t h e sample was t r a v e l i n g i n 
t h e r a n g e o f f r o m 37 t o 43 M . P . H . 

F i g u r e 32 r e p r e s e n t s a p l o t o f 
p l a c e m e n t d a t a . I t w i l l be n o t e d 
t h a t t h e g r e a t e s t number o f v e h i c l e s , 
i n c l u d e d i n t he sample , was t r a v e l i n g 
w i t h t h e l e f t wheel e i t h e r 4 o r 5 f t . 
f r o m t h e median c u r b . 

R e f e r r i n g t o T a b l e 2*, i t w i l l be 
seen t h a t 60 a c c i d e n t s were r e p o r t e d 
f o r t h e 4 - y e a r p e r i o d i n c l u d e d . 

I n c l u d e d i n t he t o t a l a c c i d e n t s were 
two f a t a l i t i e s , 32 i n j u r i e s and p r o p ­
e r t y damage a m o u n t i n g t o $ 1 9 , 5 3 0 . 
The r a t e s p e r h u n d r e d m i l l i o n v e h i c l e 
m i l e s a r e as f o l l o w s : a c c i d e n t s -
2 1 0 ; f a t a l i t i e s - 7 . 2 ; i n j u r i e s -
110 , and p r o p e r t y damage - $ 6 9 , 0 0 0 . 
Compar ing these r a t e s w i t h t h o s e shown 
i n T a b l e 3, i t w i l l be seen t h a t t h e 
r a t e s compare f a v o r a b l y w i t h S t a t e ­
w i d e a v e r a g e e x c e p t f o r f a t a l i t i e s . 
T h e t w o f a t a l i t i e s , on t h e s h o r t 
s e c t i o n i n v o l v e d , r e s u l t i n a l a r g e 
r a t e p e r h u n d r e d m i l l i o n m i l e s . 

F i g u r e 3 1 HIGHWAYS - H a r t f o r d 
R i v e r f r o n t B o u l e v a r d N o v . 27 , 1950 
11:45 A M - 1 2 : I S PM 100 OBS Southbound 
AV. SP. 4 0 . 5 MPH 85 P e r c e n t SP. 43 .7 

MPH 

HurFORO 
RIVERFRONT BOULEVARD 

X L 
0 2 • • • 10 

30 to 34 mph 
O t « • • K) 

45 to 49 mph 

26 VENICLCS 

I 4 6 i a 
39 n 99 nph 

t 4 i i n 
90lo9< npn 

W VEI4IC1.ES 

40 10 45 mph 

F i g u r e 32 HIGHWAYS - D i s t a n c e i n 
f e e t t h a t l e f t w h e e l s were t o r i g h t 

o f c u r b 
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SYMPOSIUM ON HIGHWAYS WITH A 

NARROW MEDIAN - I L L I N O I S 

R. J . F u r b e c k , Highway Engineer, State of Illinois 

C u r r e n t ' d e s i g n p r a c t i c e s i n I l l ­
i n o i s do n o t employ t h e use o f n a r r o w 
c u r b e d m e d i a n s , e x c e p t f o r t h e c h a n ­
n e l i z a t i o n o f a p p r o a c h pavements t o 
g rade s e p a r a t i o n s ; t h e i s l a n d i z a t i o n 
o f i n t e r s e c t i o n s a t g r a d e ; and a t 
l o c a t i o n s w h e r e a r e d u c e d c r o s s -
s e c t i o n d e s i g n i s e c o n o m i c a l l y e s ­
s e n t i a l , p r o v i d i n g t h a t c e r t a i n 
a p p r o a c h c o n d i t i o n s a r e m e t a n d 
c r o s s - c o n f l i c t s a r e r e d u c e d . O u r 
e x p e r i e n c e i n t h e p a s t w i t h n a r r o w 
m e d i a n s as a s e p a r a t o r o r p h y s i c a l 
b a r r i e r b e t w e e n d u a l p a v e m e n t s i n 
r u r a l and i n i n t e r m e d i a t e a r e a s has 
g i v e n us a r a t h e r d i m v i e w o f t hem, 
p a r t i c u l a r l y i f t h e y a r e o f t h e 
c u r b e d t y p e . Perhaps i t i s u n f o r ­
t u n a t e t h a t t he D e p a r t m e n t o f P u b l i c 
Works and B u i l d i n g s has been c r i t ­
i c i s e d , a l t h o u g h somet imes w i t h b i a s 
by m i n o r i t y g r o u p s , f o r i n c o r p o r a t ­
i n g s u c h d e s i g n f e a t u r e s i n o u r 
h i g h w a y s . Howeve r , i n a l l f a i r n e s s 
t o t h e use o f n a r r o w m e d i a n s , t h e 
f a c t s h o u l d be r e c o g n i z e d t h a t such 
u n f a v o r a b l e c r i t i c i s m has u s u a l l y 
been v o i c e d a g a i n s t s e p a r a t e d h i g h ­
ways i n r u r a l and i n i n t e r m e d i a t e 
a r e a s w h e r e o p e r a t i n g s p e e d s a r e 
h i g h and w h i c h a re w i t h o u t t h e bene ­
f i t o f access c o n t r o l . Such adve r se 
c r i t i c i s m can be blamed upon s e v e r a l 
f a c t o r s , such as t h e demand by c e r ­
t a i n p r i v a t e i n t e r e s t s f o r u n r e s t r i c ­
t e d movement ; s e c o n d l y , t h e d r i v i n g 
h a b i t s o f t h e m i d - w e s t e r n d r i v e r ; 
and t h i r d l y , t h e u n f a v o r a b l e o p e r a ­
t i o n a l a c c i d e n t e x p e r i e n c e on s u c h 
c o n s t r u c t e d h i g h w a y s . I n t h e f i r s t 
i n s t a n c e I l l i n o i s a b u t t e r s h o l d 
c e r t a i n i n h e r e n t p r o p e r t y r i g h t s o f 

a c c e s s t o n o n - c o n t r o l l e d h i g h w a y s 
and c o n s e q u e n t l y many p r i v a t e i n ­
t e r e s t s m o s t v e h e m e n t l y oppose any 
p l a n w h i c h w o u l d p r o h i b i t , r e s t r i c t 
o r r e n d e r c i r c u i t o u s t h e d i r e c t 
a c c e s s t o t h e i r b u s i n e s s e s t a b l i s h ­
m e n t s o r s e r v i c e s . I n t h e s e c o n d 
i n s t a n c e t h e m i d - w e s t e r n d r i v e r h a s , 
u n t i l q u i t e r e c e n t l y , been a b l e t o 
t r a v e l i n r u r a l a r e a s and e v e n i n 
t h e m a j o r i t y o f u r b a n a r e a s c o m ­
p l e t e l y f r e e f r o m t r a f f i c c o n g e s t i o n 
w i t h I t s a c c o m p a n y i n g s l o w e r o p e r ­
a t i o n a l speeds and r e s t r i c t i o n s i n 
t u r n i n g movements . W i t h t he t r e m e n ­
dous i n c r e a s e i n ou r p o s t war t r a f f i c 
v o l u m e s , o u r h i g h w a y s , e s p e c i a l l y i n 
t h e e n v i r o n s o f o u r l a r g e r m e t r o p o l ­
i t a n c i t i e s , a r e r a p i d l y b e c o m i n g 
more c o n g e s t e d b u t o u r d r i v e r s a r e 
s t i l l a t t e m p t i n g t o r e a l i z e r u n n i n g 
speeds e q u a l t o o r h i g h e r t h a n t hose 
o f a decade ago . I n b r i e f , t h e y a r e 
n o t y e t r e g i m e n t e d t o t h e n e c e s s i t y 
f o r s l o w e r o p e r a t i o n a l s p e e d s ; t o 
a c c e p t t h e f a c t t h a t t h e r e a r e l e s s 
p a s s i n g o p p o r t u n i t i e s ; t o t h e f a c t 
t h a t many t u r n i n g movements mus t be 
r e s t r i c t e d ; and t o t h e i n c l u s i o n o f 
a d v e r s e t r a v e l d i s t a n c e . The t h i r d 
f a c t o r , u n f a v o r a b l e a c c i d e n t e x ­
p e r i e n c e , i s t o a l a r g e d e g r e e t h e 
c o n s e q u e n c e s o f t h e l a c k o f a c c e s s 
c o n t r o l and t h e d r i v e r f i a b i t s as 
d i s c u s s e d above and w h i c h , t o g e t h e r 
w i t h t h e i n a b i l i t y o f t h e human s y s -
Cem t o c o m p r e h e n d s p a c e i n t e r v a l 
o p p o r t u n i t y , and t h e d i s t a n c e r e ­
q u i r e d f o r p a s s i n g i n r e l a t i o n t o 
d i s t a n c e s c o v e r e d i n s p l i t - s e c o n d s 
o f t r a v e l t i m e c o n s t i t u t e t h e m a j o r 
c o n t r i b u t i n g f a c t o r s t o ou r i n c r e a s -
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i n g a c c i d e n t r a t e . I t i s t h e common 
b u t t o f j o k e s t h a t t h e d r i v e r o f 
t o d a y - who i n t h e s a n c t i t y o f h i s 
own home i s a j u s t man , a l o v i n g 
p a r e n t and a c o n s i d e r a t e n e i g h b o r -
b e c o m e s a v e r i t a b l e m a n i a c and a 
menace on t h e h i g h w a y t h e moment he 
g e t s b e h i n d t h e s t e e r i n g w h e e l o f a 
c a r . I n any e v e n t , t h e r e does e x i s t 
among o u r d r i v e r s o f t o d a y an i n ­
c r e a s i n g l a c k i n t h e e x t e n d i n g o f 
common c o u r t e s y as w e l l as an i n ­
d i f f e r e n c e t o t h e r i g h t s a n d t h e 
c o n s e q u e n t i a l s a f e t y o f o t h e r s . 
I t w o u l d , t h e r e f o r e , a p p e a r t h a t 
t h e r e i s as much n e e d f o r "Human 
E n g i n e e r i n g " as f o r " C i v i l E n g i ­
n e e r i n g " i n t h e q u e s t i o n o f m e d i a n 
d i v i d e r s as w e l l as i n m o s t o t h e r 
f a c e t s o f t h e h i g h w a y p r o b l e m . 

By t h e e a r l y 1 9 3 0 ' s , I l l i n o i s had 
become f u l l y aware o f t h e d e s i r a b i l ­
i t y o f and t h e n e c e s s i t y f o r t h e 
p h y s i c a l s e p a r a t i o n o f o p p o s i n g 
s t r e a m s o f t r a f f i c on o u r more heav ­
i l y t r a v e l l e d h i g h w a y s . However , a t 
t h a t t i m e , l i t t l e h a d b e e n e x p e r ­
i e n c e d t o m o l d g e n e r a l e n g i n e e r i n g 
o p i n i o n s r e l a t i v e t o min imum o r t o 
d e s i r a b l e w i d t h s f o r t h e s e p a r a t i n g 
m e d i a n . As a r e s u l t , t h e p h y s i c a l 
d i m e n s i o n s o f s u c h d e s i g n f e a t u r e s 
w e r e u s u a l l y t h e c o n s e q u e n c e s o f 
e x p e r i m e n t a t i o n and o f c o m p a r a t i v e 
c o s t s r a t h e r t h a n o f e x p e r i e n c e and 
e s s e n t i a l n e s s . I t was w i t h s u c h a 
b a c k g r o u n d t h a t I l l i n o i s p r e p a r e d a 
d i v i d e d pavement d e s i g n i n t h e l a t e 
1 9 3 0 ' s . US Rou te 12 was t h e n i n t h e 
p r o c e s s o f b e i n g m o d e r n i z e d and i m ­
p r o v e d be tween C h i c a g o and t h e W i s ­
c o n s i n S t a t e l i n e . T h i s was one o f 
t h e more h e a v i l y t r a v e l l e d h i g h w a y s 
and was s u b j e c t t o c o n s i d e r a b l e o n e ­
way c o n g e s t i o n d u r i n g t h e summer 
m o n t h s by w e e k - e n d v a c a t i o n t r a v e l 
b e t w e e n C h i c a g o and t h e W i s c o n s i n 
l a k e r e s o r t a r e a . I n Cook C o u n t y , 
t h i s h i g h w a y had been i m p r o v e d as a 
s o l i d 4 0 - f t . p a v e m e n t a n d i t was 
d e c i d e d t o m o d e r n i z e t h e h i g h w a y 
t h r o u g h L a k e C o u n t y as a d i v i d e d 
p a v e m e n t h a v i n g a g e n e r a l c r o s s 

s e c t i o n d e s i g n o f 2 a t 2 2 - f t . w i t h a 
3 0 - f t . c r o w n e d e a r t h m e d i a n . How­
e v e r , due t o r i g h t - o f - w a y c o n s i d e r ­
a t i o n s , a c r o s s s e c t i o n d e s i g n o f 
2 a t 2 0 - f t . w i t h a 2 4 - i n . c u r b e d 
med ian and h a v i n g a h e i g h t o f 4 - i n . 
f i n a l l y appeared t o be j u s t i f i e d f o r 
t h a t p o r t i o n o f t h e h i g h w a y w h i c h 
u t i l i z e d t h e e x i s t i n g a l i g n m e n t i m ­
m e d i a t e l y n o r t h o f t h e C o o k - L a k e 
C o u n t y l i n e . ( F i g . l A ) . Where t h e 
p r o p o s e d a l i g n m e n t w e n t ' i n t o r e l o ­
c a t i o n t h e 2 4 - i n . c u r b e d m e d i a n e x ­
panded i n t o t he g e n e r a l c r o s s s e c t i o n 
d e s i g n . T h i s r e s u l t e d i n a s t r e t c h 
o f h i g h w a y a p p r o x i m a t e l y one and 
t h r e e - q u a r t e r m i l e s i n l e n g t h w h i c h 
u s e d a n a r r o w c u r b e d m e d i a n as a 
p h y s i c a l s e p a r a t o r f o r a d i v i d e d 
pavement d e s i g n . 

I t was a n t i c i p a t e d t h a t a t some 
f u t u r e t i m e a t h i r d l a n e w o u l d have 
t o be a d d e d t o t h e C h i c a g o b o u n d 
pavement i n o r d e r t o p r o v i d e adequa te 
h i g h w a y c a p a c i t y f o r t he c o n c e n t r a t e d 
peak p e r i o d f l o w o f t r a f f i c r e p r e ­
s e n t i n g t h e w e e k - e n d v a c a t i o n i s t s 
who u s u a l l y began r e t u r n i n g t o t h e 
c i t y on Sunday a f t e r n o o n s . S t a n d a r d 
1 0 - f t . e a r t h s h o u l d e r s w e r e u s e d 
h a v i n g a s l o p e o f } 4 - i n . p e r f t . o f 
w i d t h and t h e d i t c h s l o p e s w e r e 3 
t o 1 . The h o r i z o n t a l a l i g n m e n t was 
t a n g e n t i a l e x c e p t f o r o n e s m a l l 
d e f l e c t i o n o f 2 d e g r e e s and 50 m i n ­
u t e s . The maximum g r a d e was 2 . 3 8 
p e r c e n t a n d s i g h t d i s t a n c e s w e r e 
u n r e s t r i c t e d . 

W h i l e t h e l o c a t i o n was t h r o u g h an 
a r e a g e n e r a l l y r u r a l i n c h a r a c t e r , 
t h e i m p r o v e m e n t was f r o n t e d b y a 
r i b b o n d e v e l o p m e n t c o n s i s t i n g o f a 
r u r a l s u b - d i v i s i o n , f a r m u n i t s and a 
s m a l l c r o s s r o a d c o m m u n i t y . W i t h i n 
t h e l e n g t h o f t h i s improvemen t t h e r e 
w e r e 2 2 h o m e s , o n e r o a d h o u s e o r 
t a v e r n , one s h o p , t w o g a s o l i n e s e r ­
v i c e s t a t i o n s and f i v e " B a r - B - 0 " 
s t a n d j s . As t h i s h i g h w a y was w i t h o u t 
t h e b e n e f i t o f access c o n t r o l , t h r e e 
1 2 - f t . o p e n i n g s f o r s i n g l e e n t r a n c e s 
a n d f i v e 3 0 - f t . d o u b l e e n t r a n c e s 
were p r o v i d e d i n t h e med ian f o r i n -



47 

g r e s s and e g r e s s t o t hese p r o p e r t i e s . 
Two l o c a l r o a d s and a s h o r t s i d e 
s t r e e t l i k e w i s e i n t e r s e c t e d t h e m a i n 
h i g h w a y a t g r a d e and one o p e n i n g i n 
t h e m e d i a n o f 8 0 - f t . and two o p e n ­
i n g s o f 1 2 6 - f t < , t he l e n g t h d e p e n d i n g 
upon t h e a n g l e o f i n t e r s e c t i o n , were 
p r o v i d e d t o s e r v e t h e i n t e r c h a n g e 
needs . A l l t r a f f i c e n t e r i n g t h e new 
h i g h w a y f r o m t h e s e i n t e r s e c t i n g roads 
w e r e u n d e r s t o p - s i g n c o n t r o l a n d 
t h e r e was n o r e s t r i c t i o n i n t h e 
t u r n i n g movements . 

The med ian was 2 4 - i n . m o v e r a l l 

L i b e r t y v i l l e , I l l i n o i s on A u g u s t 30 , 
1938, and was c o m p l e t e d and a c c e p t e d 
by t h e D i v i s i o n o f H i g h w a y s on Sep­
t e m b e r 5 , 1 9 3 9 . T h e c o s t o f t h e 
i m p r o v e m e n t , i n c l u d i n g t h e i t e m o f 
$ 2 1 , 3 2 3 . 2 5 f o r a d d i t i o n a l r i g h t - o f -
way amounted t o a t o t a l o f $ 1 8 7 , 2 8 7 . 4 2 
f o r 1 . 7 S - m i . o f i m p r o v e m e n t o r a 
c o s t o f $ 1 0 7 , 0 2 1 . 3 8 p e r m i . I n o r d e r 
t o r e a l i z e a s e p a r a t i o n o f t h e o p ­
p o s i n g s t r eams o f t r a f f i c , 9 , 0 5 1 * l i n . 
f t . o f t h e c u r b e d m e d i a n were u s e d 
a t a u n i t p r i c e o f SO.47 p e r l i n . f t . 
f o r a t o t a l c o s t o f $ 4 , 2 5 3 . 9 7 . 

10'- 20'-

P A V E M E N T N O T C H E D 
FOR F U T U R E WIDENING 

2^ 20'- 10' 

U . S . R O U T E 12 
(A) C R O S S SECTION FROM C O O K - L A K E COUNTY L I N E NORTHWEST 

WMV" 

1 I 

24 

(B) D E T A I L OF 2 4." C U R B E D M E D I A N 

F i g u r e 1 . 

w i d t h , 4 - i n . h i g h and w i t h 4 3 / 8 - i n . 
g u t t e r f l a g s and t h e s l o p i n g f a c e s 
w e r e r e a d i l y m o u n t a b l e . The f l a t 
w i d t h on t o p was 4 - i n . ( F i g . I B ) . 
The median was j o i n e d t o t h e a d j a c e n t 
pavement on e i t h e r s i d e by means o f 
a l o n g i t u d i n a l n o t c h . 

The c o n t r a c t f o r t h i s i m p r o v e m e n t , 
d e s i g n a t e d as S . B . I . R o u t e 6 0 , Sec­
t i o n S Y - 3 , was a w a r d e d t o t h e E r i c 
B o l a n d e r C o n s t r u c t i o n Company o f 

The m a g n i t u d e o f t h e ave rage d a i l y 
t r a f f i c v o l u m e s on t h i s h i g h w a y was 
n o t s t a r t l i n g i n i t s e l f even f o r a 
t w o - l a n e h i g h w a y , a m o u n t i n g i n 1938 
t o 3 . 8 0 0 v e h i c l e s a n d i n 1947 t o 
5 , 5 0 0 v e h i c l e s ; b u t i t was t h e peak 
h o u r d i r e c t i o n a l t r a f f i c c o n d i t i o n s 
r e l a t e d t o t h e r e c r e a t i o n a l c h a r a c ­
t e r i s t i c s o f t h e r o a d w h i c h c r e a t e d 
an a b n o r m a l c o n g e s t i o n c o n d i t i o n . 
I n 1947 t h e C h i c a g o o u t b o u n d r e c r e -
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a t i o n a l t r a f f i c , a l t h o u g h s p r e a d 
over a two-day p e r i o d , between the 
hours of 9:00 and 10:00 A.M. reached 
peak d e n s i t i e s i n e x c e s s o f 1 ,100 
v e h i c l e s ; w h i l e for the r e t u r n t r i p , 
between the h o u r s of 6:00 and 7:00 
P.M. peak d e n s i t i e s of 1,400 v e h i c l e s 
were r e a l i z e d . The c o r r e s p o n d i n g 
o p p o s i n g t r a f f i c d u r i n g t h e s e peak 
h o u r s amounted to o n l y 400 and 300 
v e h i c l e s r e s p e c t i v e l y . The compo­
s i t i o n o f the t r a f f i c u s i n g t h i s 
highway was p r e d o m i n a n t l y p a s s e n g e r 
c a r t r a f f i c . I n 1938, on a normal 
week d a y , t r u c k s c o n s t i t u t e d o n l y 
e i g h t ou t o f e v e r y 100 v e h i c l e s . 
By 1947 t h i s v a l u e had i n c r e a s e d to 
12 p e r c e n t i n c o n t r a s t to the S t a t e ­
wide average which was i n e x c e s s o f 
20 p e r c e n t . No d a t a were c o l l e c t e d 
r e l a t i v e to speeds on t h i s highway 
b u t i t i s w e l l w i t h i n r e a s o n a b l e 
l i m i t s to say t h a t on a normal week 
day the average speed on t h i s highway 
was from 45 to 5 0 - m i . per h r . w i t h 
p e r h a p s a s m a l l drop i n speed f o r 
summer w e e k - e n d outbound t r a f f i c . 
The average speed of the summer week­
end inbound t r a f f i c was an e n t i r e l y 
d i f f e r e n t m a t t e r . D u r i n g the peak 
p e r i o d s o f i n b o u n d t r a f f i c , c a r s 
t r a v e l l e d bumper to bumper at s n a i l ' s 
pace, and at some l o c a t i o n ^ complete­
l y u t i l i z e d both t r a f f i c l a n e s and 
some d r i v e r s even t r a v e l l e d on the 
e a r t h s h o u l d e r s . Due to t h i s "moving 
b a r r i e r " of c a r s , i t was i m p o s s i b l e 
to e i t h e r e n t e r or c r o s s the e x i s t i n g 
highway f a c i l i t y for long p e r i o d s of 
t im e . A f t e r the comple t ion of t h i s 
i m p r o v e m e n t , t o g e t h e r w i t h o t h e r 
s e c t i o n s of the highway, the average 
week-day speed remained at 45 to 50-
mi , per h r . and t h i s va lue he ld r e l ­
a t i v e l y good f o r the summer week-end 
outbound t r a f f i c . The speed for the 
c o r r e s p o n d i n g inbound t r a f f i c i s now 
i n the n e i g h b o r h o o d of from 40 to 
45 -mi . per h r . 

The e x p e c t a t i o n o f t r o u b l e - f r e e 
o p e r a t i o n on t h i s highway was s h o r t 
l i v e d , for no sooner was i t completed 
and opened to t r a f f i c i n 1939 than 

r e p o r t s began p o u r i n g i n t o the De­
p a r t m e n t c o m p l a i n i n g o f the 2 4 - i n . 
curbed median. V e h i c l e s were runn ing 
i n t o or s t r a d d l i n g the nose o f the 
median a t i t s b e g i n n i n g and i t was 
c o n t i n u o u s l y b e i n g " s i d e - s w i p e d " 
t h r o u g h - o u t i t s e n t i r e l e n g t h by 
d r i v e r s a t t e m p t i n g to o v e r t a k e and 
p a s s v e h i c l e s a l r e a d y o p e r a t i n g i n 
the second or p a s s i n g l a n d . ( F i g . 2 ) . 
The low v i s i b i l i t y o f the m e d i a n , 
due to i t s n a r r o w w i d t h s , i t s low 
h e i g h t and i t s l a c k o f c o l o r c o n ­
t r a s t , u n d o u b l e d l y c o n t r i b u t e d 
h e a v i l y to the i n c r e a s i n g a c c i d e n t 
r e c o r d f o r t h i s s e c t i o n . A d v e r s e 
c r i t i c i s m by the p u b l i c a g a i n s t t h i s 
c u r b m e d i a n i n c r e a s e d , and i n an 
e f f o r t to r e d u c e the a c c i d e n t o c -
c u r r e l i c e , a c o n t r a c t was l e t on O c t ­
ober 11, 1940 f o r the i n s t a l l a t i o n 
o f a Sodium Vapor l i g h t i n g system a t 
the b e g i n n i n g o f the curbed median. 
S i x 10 ,000 L Sodium Vapor L u m i n a i r e 
u n i t s were p l a c e d a t a t o t a l c o s t of 
$ 2 , 9 4 3 . 8 5 . The r e s u l t s were v e r y 
d i s a p p o i n t i n g as a c c i d e n t s s t i l l 
c o n t i n u e d to o c c u r a t t h i s p o i n t . 

mm 

F i g u r e 2 . P h o t o o f 2 4 - i n . C u r b e d ' 

M e d i a n on U S R o u t e 12 

U l t i m a t e l y the p r e s s u r e became so 
g r e a t t h a t on September 25, 1947, a 
c o n t r a c t was a w a r d e d to the same 
E r i c B o l a n d e r C o n s t r u c t i o n Company 
for the removal of t h i s c o n t r o v e r s i a l 
2 4 - i n . curbed median and i t s r e p l a c e -



49 

ment w i t h a f l u s h t y p e m e d i a n . The 
c u r b e d median was n o t removed i n i t s 
e n t i r e t y b u t o n l y t h e r a i s e d p o r t i o n 
and t o a d e p t h o f f r o m 1 - i n . t o 2ii-
i n . b e l o w t h e s u r f a c e o f t h e g u t t e r 
f l a g s . T h i s a r e a was t h e n f i l l e d 
f l u s h w i t h t h e edge o f t he two pave ­
ments w i t h a ii'in. c rowned b i t u m i n o u s 
c o n c r e t e s u r f a c e c o u r s e . The t o t a l 
c o s t o f t h e c u r b r emova l and r e p l a c e ­
m e n t , t o g e t h e r w i t h t h e f e w accom­
p a n y i n g i n c i d e n t a l i t e m s , a m o u n t e d 
t o $ 2 2 , 3 0 9 . 2 5 . 

The r e a s o n s f o r t h e d e c i s i o n t o 
use a n a r r o w c u r b e d m e d i a n a t t h i s 
l o c a t i o n were t h e l a c k o f f u n c t i o n a l 
d a t a r e l a t i v e t o t h e use o f n a r r o w 
m e d i a n s and t h e a t t e m p t t o a n s w e r 
t h e q u e s t i o n o f j u s t i f i c a t i o n 
f o r t h e e x p e n d i t u r e r e q u i r e d v e r s u s 
t h e c o m p a r a t i v e w o r t h o f t h e p r o ­
posed f e a t u r e . Had a l l a d d i t i o n a l 
r i g h t - o f - w a y been s e c u r e d f r o m one 
s i d e o n l y o f o u r e x i s t i n g h i g h w a y , 
p l u s e n o u g h more t o have p r o v i d e d 
f o r a 3 0 - f t . e a r t h f l u s h m e d i a n d e ­
s i g n , t h e e n t i r e r i g h t - o f - w a y c o s t 
w o u l d have been l e s s t h a n t w i c e t h e 
a m o u n t a c t u a l l y p a i d on t h e b a s i s 
o f t h e n a r r o w m e d i a n d e s i g n . As i t 
w a s . o u r s o - c a l l e d e x p e r i m e n t a t i o n 
w i t h t h i s n a r r o w m e d i a n c o s t t h e 
S t a t e i n a c t u a l c a s h o u t l a y a t o t a l 
o f $ 2 9 , 5 0 7 . 0 7 , p l u s an i n d e t e r m i n a t e 
a m o u n t t o t h e t r a v e l i n g p u b l i c i n 
t h e f o r m o f p r o p e r t y damage, p e r s o n a l 
i n j u r y and l o s s o f t i m e . From t h e 
a b o v e , i t i s e v i d e n t t h a t t h e r e i s 
i n c r e a s i n g n e e d f o r t h e m a k i n g o f 
e c o n o m i c a n a l y s e s t o d e t e r m i n e t h e 
b e n e f i t s r e s u l t i n g f r o m such an i m ­
p r o v e m e n t t o t h e c o s t o f t h a t i m ­
p r o v e m e n t . 

I n r e v i e w i n g o u r e x p e r i e n c e s w i t h 
t h i s n a r r o w c u r b e d m e d i a n , two v e r y 
i n t e r e s t i n g q u e s t i o n s were r a i s e d . 
F i r s t , wha t e f f e c t w o u l d access c o n ­
t r o l have had i n r e g a r d t o t h e r e ­
d u c t i o n o f a c c i d e n t s and s e c o n d , i s 
i t p o s s i b l e f o r t h e p u b l i c t o become 
a c c u s t o m e d t o s e p a r a t e d h i g h w a y d e ­
s i g n w h e r e s u c h s e p a r a t i o n e x i s t s 
o n l y f o r r e l a t i v e l y s h o r t d i s t a n c e s 

and as a s t a g e i n t h e u l t i m a t e c o n ­
s t r u c t i o n o f a c o m p l e t e d h i g h w a y ^ 
The f i r s t i s i n d e e d a moot q u e s t i o n 
b u t t h e a c c i d e n t r e p o r t s d i d n o t 
i n d i c a t e t h a t t he a c c i d e n t s were t he 
r e s u l t o f i n t e r c h a n g e c o n f l i c t s a t 
t h e i n t e r s e c t i n g c r o s s r o a d s o r p r i ­
v a t e e n t r a n c e s b u t r a t h e r one o f 
i m p r o p e r h i g h w a y usage and low v i s i ­
b i l i t y . As t o t h e s e c o n d , i t w o u l d 
appea r t h a t , i f t h e f a i l u r e o f t h i s 
n a r r o w m o u n t a b l e c u r b e d m e d i a n t o 
s e r v e as a t r a f f i c c o n t r o l f e a t u r e 
i n t h e s a f e , r a p i d and e f f i c i e n t 
movement o f t r a f f i c was due t o t h e 
l a c k o f e d u c a t i o n o f t h e t r a v e l i n g 
p u b l i c i n t h e d r i v i n g o f such mode rn ­
i z e d h i g h w a y s , , c e r t a i n l y such e d u c a ­
t i o n s h o u l d have been r e a l i z e d d u r i n g 
a decade o f t i m e . 

The c o n t i n u e d a c c i d e n t o c c u r r e n c e 
o v e r t h e p e r i o d o f y e a r s , i n s p i t e 
o f t h e i n s t a l l a t i o n j o f t h e S o d i u m 
V a p o r l i g h t i n g s y s t e m as a w a r n i n g 
o f a p o t e n t i a l h i g h w a y h a z a r d , f o r c e d 
u s t o c o n c l u d e t h a t t h e u s e o f a 
n a r r o w c u r b e d m e d i a n , e v e n t h o u g h 
m o u n t a b l e , on s e c t i o n s u n d e r h i g h 
speed o p e r a t i o n c r e a t e d a d e f i n i t e 
t r a v e l h a z a r d due p r i m a r i l y t o i t s 
l o w shadow v i s i b i l i t y and l a c k o f 
c o l o r c o n t r a s t and t o t h e d r i v i n g 
h a b i t s o f t h e g e n e r a l p u b l i c . 

I l l i n o i s has a n o t h e r c o n d i t i o n o f 
a m a j o r h i g h w a y , a l s o w i t h o u t t h e 
b e n e f i t s o f a c c e s s c o n t r o l , w h i c h 
r u n s t h r o u g h a r e s i d e n t i a l o r u r b a n 
a r e a , an i n d u s t r i a l a rea and f i n a l l y 
t r a n s f o r m s i n t o a m a j o r s t r e e t r u n ­
n i n g t h r o u g h r e s i d e n t i a l and r i b b o n 
c o m m e r c i a l d e v e l o p m e n t s . One o f t h e 
f i r s t d i v i d e d h i g h w a y s i n t h e S t a t e 
was t h e p o r t i o n o f Route 64 on N o r t h 
A v e n u e e x t e n d i n g f r o m t h e D u P a g e -
Cook C o u n t y l i n e e a s t w a r d t o N a g l e 
Avenue i n C h i c a g o . The c r o s s s e c t i o n 
d e s i g n v a r i e d m a t e r i a l l y w i t h i n 
t h e s e l i m i t s . B e g i n n i n g a t t h e Cook 
C o u n t y l i n e and p r o g r e s s i n g e a s t w a r d 
i s one s e c t i o n a p p r o x i m a t e l y 1.7 m i . 
i n l e n g t h h a v i n g a c r o s s s e c t i o n o f 
2 a t 2 0 - f t . w i t h a 5 2 - f t . d e p r e s s e d 
m e d i a n . T h i s i s f o l l o w e d by a second 
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s e c t i o n o f 0 . 8 5 - m i . i n l e n g t h h a v i n g 
a c r o s s s e c t i o n o f 2 a t 2 0 - f t . w i t h 
a 3 2 - f t . r a i s e d e a r t h median d r a i n e d 
b y l o w g u t t e r s e c t i o n s a l o n g t h e 
m e d i a n s i d e edge o f t h e p a v e m e n t s . 
A t h i r d s e c t i o n a p p r o x i m a t e l y 0 . 3 3 -
m i . i n l e n g t h has a c r o s s s e c t i o n o f 
2 a t 2 0 - f t . w i t h a 1 2 - f t . e a r t h 
median c rowned f r o m 1 2 - i n . t o 1 8 - i n . 
a b o v e a l o w g u t t e r s e c t i o n , and a 
f o u r t h s e c t i o n a p p r o x i m a t e l y 2 . 0 8 -
m i . i n l e n g t h has a c r o s s s e c t i o n o f 
2 a t 2 1 - f t . w i t h a 1 2 - f t . e a r t h med­
i a n c r o w n e d f r o m 1 2 - i n . t o 1 8 - i n . 
a b o v e a l o w 2 - i n . c u r b and g u t t e r 
s e c t i o n . T h e n t h e s e c t i o n u n d e r 
d i s c u s s i o n , l y i n g b e t w e e n T h a t c h e r 
and N a g l e A v e n u e s , has a l e n g t h o f 
a p p r o x i m a t e l y 1 . 9 5 - m i . and a c r o s s 
s e c t i o n o f 6 0 - f t . o r 6 8 - f t . f a c e t o 
f a c e o f o u t s i d e c u r b s w i t h a 4 - f t . 
c u r b e d med ian and a c u r b and g u t t e r 
s e c t i o n 6 - i n . i n h e i g h t . ( F i g . 3 ) . 
The a r e a t h r o u g h w h i c h t h i s s e c t i o n 
r u n s i s a c o m b i n a t i o n o f r e s i d e n t i a l 
and r i b b o n c o m m e r c i a l d e v e l o p m e n t 
and t h e r e i s a c o n s i d e r a b l e amount o f 
p e d e s t r i a n c r o s s t r a f f i c . W i t h i n t h i s 
s e c t i o n and b e t w e e n T h a t c h e r and 
H a r l e m Avenues a d i s t a n c e o f a p p r o x ­
i m a t e l y 0 . 9 4 - m i . , t h e s t r e e t i s 6 0 -
f t . f a c e t o f a c e o f c u r b s and i t i s 
p l a n n e d a t some f u t u r e p e r i o d t o 
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w i d e n t h e pavements t o p r o v i d e t h r e e 
l a n e s o f m o v i n g t r a f f i c i n each d i ­
r e c t i o n . M a j o r c o n t i n u o u s n o r t h and 
s o u t h c r o s s - s t r e e t s i n t e r s e c t N o r t h 
Avenue a p p r o x i m a t e l y e v e r y q u a r t e r 
o f a m i l e and a t t h e s e l o c a t i o n s 
o p e n i n g s i n t he m e d i a n , v a r y i n g f r o m 
6 6 - f t . t o 1 0 0 - f t . d e p e n d i n g upon t h e 
i m p o r t a n c e o f t h e c r o s s - s t r e e t , a r e 
p r o v i d e d f o r t h e i n t e r c h a n g e o f 
t r a f f i c . On t h e n o r t h s i d e o f N o r t h 
Avenue t h e r e a r e t h r e e i n t e r m e d i a t e 
i n t e r s e c t i n g s t r e e t s b e t w e e n t h e s e 
m a j o r c r o s s - s t r e e t s w h i l e on t h e 
s o u t h s i d e t h e r e a re o n l y two i n t e r ­
m e d i a t e i n t e r s e c t i n g s t r e e t s w i t h i n 
t h e same l i m i t s . ( F i g . 4 A ) . The 
r e m a i n d e r o f t h i s s e c t i o n l y i n g 
be tween H a r l e m and N a g l e A v e n u e s , a 
d i s t a n c e o f a p p r o x i m a t e l y 1 . 0 1 - m i . , 
has a s t r e e t w i d t h o f 6 8 - f t . f a c e t o 
f a c e o f c u r b s . W i t h i n t hese l i m i t s , 
h o w e v e r , t h e r e a r e no c o n t i n u o u s 
i n t e r s e c t i n g c r o s s s t r e e t s as t h e 
i n t e r s e c t i n g s t r e e t s on t h e n o r t h 
a r e o f f s e t v a r y i n g d i s t a n c e s f r o m 
t h e i n t e r s e c t i n g s t r e e t s on t h e 
s o u t h . Open ings t h r o u g h t h e m e d i a n , 
v a r y i n g i n l e n g t h f r o m 1 4 0 - f t . t o 
2 4 0 - f t . d e p e n d i n g u p o n t h e o f f s e t 
d i s t a n c e be tween a d j a c e n t n o r t h and 
s o u t h s t r e e t s , e r e p r o v i d e d a t a p ­
p r o x i m a t e l y each q u a r t e r o f a m i l e . 
( F i g . 4 B ) . A l l t r a f f i c e n t e r i n g 
f r o m any o f t h e s e i n t e r m e d i a t e i n ­
t e r s e c t i n g s t r e e t s a r e r e q u i r e d t o 
t u r n r i g h t i n t o N o r t h A v e n u e and 
m o r d e r t o c r o s s o r t o go l e f t , 
m u s t p r o c e e d t o t h e f i r s t m a j o r 
c r o s s - s t r e e t where e i t h e r a l e f t o r 
a U - t u r n t h r o u g h t h e m e d i a n can be 
made. The a r e a t h r o u g h w h i c h t h i s 
i m p r o v e m e n t r u n s i s r e l a t i v e l y l e v e l 
and d r a i n a g e i s t a k e n c a r e o f by t h e 
u s u a l c u r b i n l e t s and s t o r m s e w e r s . 
The b a r r i e r - t y p e m e d i a n i s 4 - f t . i n 
w i d t h and has v e r t i c a l c u r b f a c e s 
6 - i n . i n h e i g h t . 

As t h i s p o r t i o n o f N o r t h A v e n u e 
was b u i l t by a g e n c i e s o t h e r t h a n t h e 
S t a t e and i n v a r i o u s c o n s t r u c t i o n 
s t a g e s , no d a t a i s a v a i l a b l e t o t h e 
w r i t e r , as t o t h e c o s t o f t h e o v e r a l l 
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i m p r o v e m e n t n o r o f t h e m e d i a n . 
Due t o t h e i m p o r t a n c e o f t h i s 

s t r e e t as a m a j o r a r t e r i a l h i g h w a y 
and t o t h e l o c a t i o n t h e r e o n , a s h o r t 
d i s t a n c e t o t h e w e s t , o f s e v e r a l 
l a r g e i n d u s t r i a l p l a n t s i n a d d i t i o n 
t o n u m e r o u s c o m m e r c i a l e n t e r p r i s e s 
t h e a v e r a g e d a i l y t r a f f i c a t t h i s 
t i m e i s i n t h e n e i g h b o r h o o d o f 
2 5 , 0 0 0 v e h i c l e s . The a v e r a g e speed 
w i t h i n t h i s s e c t i o n approaches 3 0 - m i . 
p e r h r . w h i c h , t o g e t h e r w i t h t h e 
m u l t i p l e - l a n e w i d t h o f s t r e e t , makes 
p e d e s t r i a n c r o s s i n g a h a z a r d o u s 
u n d e r t a k i n g . F o r t h e s e r e a s o n s , i f 
f o r no o t h e r , a b a r r i e r - t y p e med ian 
I S e s s e n t i a l t o s e r v e as a p e d e s t r i a n 
r e f u g e . 

F o r s e v e r a l y e a r s p r e s s u r e had 
been b r o u g h t upon t h e D e p a r t m e n t t o 
remove e n t i r e l y t h e 4 - f t . med ian i n 
t h i s s e c t i o n a n d a l s o t h e 1 2 - f t . 
m e d i a n i n t h e s e c t i o n t o t h e w e s t 
and i n a d d i t i o n t o p e r m i t c r o s s o v e r s , 
w h e r e v e r d e s i r e d b y p r i v a t e i n ­
t e r e s t s , w i t h i n t h e s e c t i o n s h a v i n g 
t h e 3 2 - f t . and t h e 5 2 - f t . p a r k w a y s . 
T h i s p r e s s u r e was n o t due t o an a d ­
v e r s e a c c i d e n t r e c o r d b u t t o t h e 
d e s i r e by p r i v a t e ahd c o m m e r c i a l 
i n t e r e s t s f o r u n r e s t r i c t e d i n g r e s s 
and e g r e s s t o t h e i r p r o p e r t i e s . As 
p r e v i o u s l y m e n t i o n e d , t h i s m a j o r 
s t r e e t was w i t h o u t t h e b e n e f i t o f 
a c c e s s c o n t r o l and as a c o m p r o m i s e 
between t h e e l e m e n t s o f s a f e t y w h i c h 
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a re b e l i e v e d t o r e s u l t f r o m c o m p l e t e 
s e p a r a t i o n and t h e f i r m l y e x p r e s s e d 
d e s i r e s o f a b u t t e r s f o r u n r e s t r i c t e d 
movement , t h e D e p a r t m e n t e l e c t e d t o 
r e v i s e t h e med ian d e s i g n t o p r o v i d e 
o p e n i n g s a t a l l i n t e r s e c t i n g c r o s s -
s t r e e t s . ( F i g s . 5A and 5 B ) . By t h i s 
c o m p r o m i s e , c e r t a i n e l e m e n t s o f 
s a f e t y w e r e s a c r i f i c e d and o t h e r s 
were r e t a i n e d such as a g e n e r a l p h y ­
s i c a l s e p a r a t i o n o f o p p o s i n g s t r eams 
o f t r a f f i c and a p e d e s t r i a n s a f e t y 
r e f u ge . 

One c o m f o r t i n g i n c i d e n t was i n ­
j e c t e d i n t o t h e p i c t u r e i n t h a t 
a f t e r t h e c o n t r a c t was l e t a s i g n e d 
p e t i t i o n was r e c e i v e d by t h e D e ­
p a r t m e n t o p p o s i n g t h e remova l o f t h e 
4 - f t . b a r r i e r - t y p e m e d i a n . I n t h i s 
i n s t a n c e , had t h i s m a j o r s t r e e t been 

p r o t e c t e d w i t h t h e p r o v i s i o n s o f 
a c c e s s c o n t r o l , i t w o u l d n o t h a v e 
b e e n n e c e s s a r y t o j e o p a r d i z e t h e 
s a f e , f r e e f l o w o f t r a f f i c by t h e 
numerous o p e n i n g s t h r o u g h t he median 
o p p o s i t e e a c h o f t h e i n t e r s e c t i n g 
c r o s s - s t r e e t s . 

I l l i n o i s does n o t w i s h t o l e a v e 
t h e i m p r e s s i o n t h a t i t b e l i e v e s n a r ­
row m e d i a n s do n o t have t h e i r p l a c e 
m m o d e r n h i g h w a y d e s i g n f o r t h a t 
i s d e f i n i t e l y n o t t h e c a s e . On t h e 
c o n t r a r y , t h e y s e r v e a d m i r a b l y w e l l 
f o r t h e c h a n n e l i z a t i o n and i s l a n d -
i z a t i o n o f t r a f f i c a t i m p o r t a n t g rade 
i n t e r s e c t i o n s and a l s o a t s p e c i f i c 
l o c a t i o n s i n d u a l - p a v e m e n t d e s i g n 
where a r e d u c e d c r o s s s e c t i o n w i d t h 
i s ' e c o n o m i c a l I y e s s e n t i a l and when 
c o n d i t i o n e d by p r o p e r approach d e s i g n 
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and t h e e l i m i n a t i o n o f d i r e c t access 
t h e r e t o . An e x a m p l e w h e r e s u c h a 
4 - f t . r a i s e d m e d i a n ( F i g . 6 ) h a s 
been used s u c c e s s f u l l y i s e x e m p l i f i e d 
on a s t r e t c h o f US 66 i n McLean C o u n t y 
known l o c a l l y as t he B l o o m i n g t o n B e l t 
L i n e . ( F i g . 7 ) T h i s was b u i l t d u r i n g 
t h e p e r i o d f r o m 1939 t o 1947 a t a 
t o t a l c o s t o f a p p r o x i m a t e l y $ 1 , 7 7 1 , 
0 0 0 . 0 0 . US 6 6 , e x c e p t f o r s h o r t 
l o c a l g a p s , h a s b e e n d e c l a r e d a 
Freeway between S t . L o u i s and C h i c a g a 
A t t h i s p a r t i c u l a r l o c a t i o n i t was 
d e s i g n e d as a m o d i f i e d f r e e w a y w i t h 
p a r t i a l a cces s c o n t r o l , w h e r e i n d i ­
r e c t a c c e s s f r o m a b u t t i n g p r o p e r t y 
i s r e s t r i c t e d t o f a r m u n i t s a n d 
s c a t t e r e d r e s i d e n c e s . R i g h t - o f - w a y 
and m o d i f i e d r i g h t s o f access i n t h e 
amount o f $ 2 3 1 , 7 3 8 . 2 8 have been p u r ­
chased on t h e B e l t L i n e t o d a t e and 
t h e r e s t i l l r e m a i n s t o be s e c u r e d 
r i g h t s o f a c c e s s f r o m s e v e r a l p a r ­
c e l s , t h e a p p r a i s e d v a l u e o f w h i c h 
amounts t o $ 7 , 6 0 4 . 0 5 . 

The o v e r a l l l e n g t h o f t h e B l o o m ­
i n g t o n B e l t Line^ i s r o u g h l y 9 . 2 - m i . 
and t h e g e n e r a l d e s i g n p r o v i d e s f o r 
d u a l - p a v e m e n t s , each 2 2 - f t . i n w i d t h , 
s e p a r a t e d by a 3 0 - f t . e a r t h m e d i a n . 
A t t h e p r e s e n t t i m e t h e c o n n e c t i n g 
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h i g h w a y s a t e i t h e r end o f t h e B e l t 
L i n e c o n s i s t o f b u t one pavement o f 
t h e u l t i m a t e d u a l - p a v e m e n t c o n s t r u c ­
t i o n . These a r e u s e d f o r t w o - l a n e 
two-way o p e r a t i o n . Where t he s i n g l e 
p a v e m e n t s t r a n s f o r m i n t o t h e d u a l 
B e l t L i n e c o n s t r u c t i o n , t h e d e s i g n 
i s s u c h t h a t a p p r o a c h i n g t r a f f i c 

e n t e r s i t s p r o p e r o n e - w a y p a v e m e n t 
e i t h e r on a s t r a i g h t - l i n e a p p r o a c h 
o r t h e n a t u r a l c u r v a t u r e and pavement 
s u p e r e l e v a t i o n i s such as t o p r e c l u d e 
t h e p r o b a b i l i t y o f i n a d v e r t e n t w r o n g -
l a n e e n t r y . 

As t h i s was a m o d i f i e d f r e e w a y 
w i t h p a r t i a l l y c o n t r o l l e d a c c e s s , 
c r o s s o v e r s t h r o u g h t h e m e d i a n , v a r y ­
i n g i n l e n g t h f r o m 1 0 - f t . t o 3 4 - f t . , 
were p r o v i d e d a t a p p r o x i m a t e l y ^ - m i . 
i n t e r v a l s as t u r n - a r o u n d f a c i l i t i e s . 
A l l t r a f f i c e n t e r i n g t h i s h i g h w a y i s 
r e q u i r e d t o t u r n r i g h t i n t o t h e one ­
way p a v e m e n t and i t i s n e c e s s a r y 
t h a t v e h i c l e s d e s i r i n g t o go l e f t 
m u s t p r o c e e d i n t h e d i r e c t i o n o f 
t r a v e l t o t h e f i r s t c r o s s o v e r where 
t h e y can make a U - t u r n and t h e n p r o ­
c e e d i n t h e i r d e s i r e d d i r e c t i o n . 

W i t h i n t h e l e n g t h o f t h i s B e l t 
L i n e s e v e r a l m a j o r h i g h w a y s and i m ­
p o r t a n t m u l t i p l e t r a c k r a i l r o a d s a re 
c r o s s e d where a s e p a r a t i o n o f g rades 
was e s s e n t i a l . O t h e r l e s s i m p o r t a n t 
h i g h w a y s and a s i n g l e t r a c k l o c a l 
b r a n c h r a i l r o a d were i n t e r s e c t e d a t 
g r a d e . Due t o e c o n o m i c c o n s i d e r ­
a t i o n s , t h e m e d i a n t h r o u g h t h o s e 
p o r t i o n s w h i c h i n c l u d e d t h e h i g h w a y 
and r a i l r o a d s e p a r a t i o n s was r e d u c e d 
t o a 4 - f t . w i d t h . C o n s e q u e n t l y , 
w i t h i n t h e l e n g t h o f t h i s B e l t L i n e 
we have numerous med ian d e s i g n s w h i c h 
i n c l u d e a s h o r t s t r e t c h o f 4 0 - f t . 
d e p r e s s e d e a r t h s e c t i o n , a 3 0 - f t . 
d e p r e s s e d e a r t h s e c t i o n ; a 3 0 - f t . 
c u r b e d e a r t h s e c t i o n ; s e c t i o n s , b o t h 
c u r b e d and d e p r e s s e d , v a r y i n g i n 
w i d t h f r o m 3 0 - f t . t o 4 - f t . ; and a 
4 - f t . c u r b e d m e d i a n . The use o f t h e 
4 - f t . m e d i a n s e c t i o n i s q u i t e j u s t ­
i f i e d i n t h i s p a r t i c u l a r i n s t a n c e , 
and due t o t h e r e s t r i c t e d e n t r y i n t o 
t h e h i g h w a y a t t h e s e p o i n t s and t o 
t h e d e s i g n o f t he approaches t h e r e t o . 
I t has f u n c t i o n e d v e r y e f f e c t i v e l y 
as a p o s i t i v e s e p a r a t o r o f o p p o s i n g 
s t r eams o f t r a f f i c . 

As t h e c o n s t r u c t i o n o f t h i s i m ­
p rovemen t was sp r ead o v e r an e l a p s e d 
p e r i o d o f e i g h t y e a r s d u r i n g w h i c h 
o u r n a t i o n a l economy p a s s e d f r o m a 
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s t a t e o f emergency i n t o one o f f u l l 
s c a l e w a r f a r e and t h e n c e i n t o o u r 
p r e s e n t i n f l a t i o n p e r i o d , t h e c o s t 
o f s i m i l a r i t e m s i n t he s e v e r a l p o r ­
t i o n s o f t h i s i m p r o v e m e n t v a r i e d 
m a t e r i a l l y . I n t h e f i r s t c o n t r a c t , 
a w a r d e d i n S e p t e m b e r o f 1 9 4 0 , t h e 
b i d p r i c e on 4 , 5 0 1 - f t . o f C o m b i n ­
a t i o n C u r b and G u t t e r , T y p e I I was 
SO.80 p e r l i n . f t . The n e x t c o n t r a c t 
a w a r d e d t w o m o n t h s l a t e r showed a 
b i d p r i c e o f $ 1 . 0 5 p e r l i n . f t . f o r 
3 , 2 2 0 - f t . o f t h i s same t y p e m e d i a n 
w h i l e i n t h e t h i r d c o n t r a c t , awarded 
i n September 1944, t he b i d p r i c e was 
$ 3 . 7 5 p e r l i n . f t . f o r 1 , 0 5 9 - f t . A l l 
t o l d , t h e o v e r a l l c o s t o f 8 , 8 7 0 - l i n . 
f t . o f t h e 4 - f t . c u r b e d m e d i a n 
amounted t o $ 1 0 , 9 5 3 . 0 5 f o r a w e i g h t e d 
a v e r a g e o f $ 1 . 2 5 p e r l i n . f t . 

US 66 I S an i m p o r t a n t component i n 
t h e n a t i o n a l s y s t e m o f i n t e r s t a t e 
h i g h w a y s and i s t h e m a j o r h i g h w a y 
l i n k be tween S t . L o u i s and C h i c a g o . 

S e r v i n g i n t h i s c a p a c i t y , i t c a r r i e s 
a l a r g e p r o p o r t i o n o f t h r o u g h t r a f f i c 
o f w h i c h a p p r o x i m a t e l y 25 p e r c e n t 
r e p r e s e n t s c o m m e r c i a l v e h i c l e s . Tl>e 
a v e r a g e d a i l y t r a f f i c on t h i s B e l t 
L i n e a t t h e p r e s e n t t i m e e x c e e d s 
4 , 7 0 0 v e h i c l e s . T h e o p e r a t i o n a l 
speed on US 66 i s q u i t e h i g h and t h e 
ave rage speed w i l l exceed 5 0 - m i . pe r 
h r . These v a l u e s h o l d t r u e f o r t h e 
s e c t i o n o f i m p r o v e m e n t u n d e r d i s ­
c u s s i o n . The a c c i d e n t r e c o r d on 
t h i s i m p r o v e m e n t does n o t i n d i c a t e 
any u n u s u a l t r e n d s f r o m n o r m a l d u a l -
p a v e m e n t o p e r a t i o n a l r e c o r d s a n d 
t h e r e have been no c o m p l a i n t s due t o 
t h e i n c l u s i o n o f t h e s t r e t c h e s o f 
n a r r o w m e d i a n . 

As m e n t i o n e d a b o v e , t h e r e a s o n 
f o r t h e i n c l u s i o n o f t h e n a r r o w med­
i a n i n t h i s B e l t L i n e c o n s t r u c t i o n 
was b a s e d e n t i r e l y on e c o n o m i c c o n ­
s i d e r a t i o n s d u e t o t h e e x c e s s i v e 
c o s t s o f t h e l o n g s t r u c t u r e s r e q u i r -

S T R E E T 

C I T Y T O W N 

4 - T R A C K S 

B L O O M I N G T O N N O R M A L 
2 - T R A C K S 

B L O O M I N G T O N B E L T L I N 
G E N E R A L P L A N 

F i g u r e 7. 
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e d f o r t h e v a r i o u s r a i l r o a d a n d 
h i g h w a y s e p a r a t i o n s . The f a c t t h a t 
i t has f u n c t i o n e d s a t i s f a c t o r i l y as 
a p h y s i c a l s e p a r a t o r o f o p p o s i n g 
s t r e a m s o f t r a f f i c o v e r t h e r e ­
s t r i c t e d zones o f t h e v a r i o u s s e p ­
a r a t i o n s t r u c t u r e s and a p p r o a c h e s 
t h e r e t o d o e s n o t , i n i t s e l f , n e c ­
e s s a r i l y j u s t i f y I t s use as a f e a t u r e 
o f d u a I - p a v e m e n t d e s i g n t o t h e 
e x c l u s i o n o f w i d e r m e d i a n s f o r we 
h a v e f o u n d t h a t t h e y h a v e m a n y 
o b j e c t i o n a l s h o r t c o m i n g s . T h e 
n a r r o w m e d i a n d o e s n o t s e p a r a t e 
o p p o s i n g s t r e a m s o f t r a f f i c s u f f i ­
c i e n t l y t o e l i m i n a t e a p p r o a c h i n g 
h e a d - l i g h t g l a r e . N e i t h e r does i t 
r f e l i e v e t h e f e e l i n g o f c o n s t r i c t i o n 
i n m u l t i p l e - l a n e h i g h w a y o p e r a t i o n , 
n o r does i t e l i m i n a t e t h e p r o b a b i l i t y 
o f v e h i c l e s f i g u r i n g i n an a c c i d e n t 
on one h i g h w a y f r o m e n d i n g up i n t h e 
o p p o s i n g l a n e s o f t r a f f i c . L e f t 
t u r n i n g l a n e s a r e p r e c l u d e d a n d 
l i t t l e p r o t e c t i o n i s o f f e r e d f o r 
c r o s s i n g v e h i c l e s . A n o t h e r l i m i t a ­

t i o n o f t h e n a r r o w m e d i a n i s t h a t 
i t does n o t p r o v i d e s u f f i c i e n t w i d t h 
f o r t h e p l a c e m e n t o f s i g n s , t r a f f i c 
s i g n a l s and s t r u c t u r a l a p p u r t e n a n c e s . 
A n a r r o w c u r b e d m e d i a n , even t h o u g h 
m o u n t a b l e , c r e a t e s a d e f i n i t e t r a v e l 
h a z a r d d u e p r i m a r i l y t o i t s l o w 
shadow v i s i b i l i t y and u s u a l l a c k o f 
c o l o r c o n t r a s t . Ainother o b j e c t i o n t o 
t h e use o f n a r r o w m e d i a n s i s i n t h e 
m a t t e r o f m a i n t e n a n c e , p a r t i c u l a r l y 
as r e g a r d s snow r e m o v a l o r s t o r a g e . 

I n c o n c l u s i o n , we w i s h t o r e i t e r ­
a t e t h a t n a r r o w m e d i a n s have a d e f ­
i n i t e p l a c e i n modern h ighway d e s i g n 
e s p e c i a l l y f o r t h e c h a n n e l i z a t i o n o f 
a p p r o a c h pavements t o g r a d e s e p a r a ­
t i o n s ; t h e i s l a n d i z a t i o n o f t r a f f i c 
a t i m p o r t a n t g r a d e i n t e r s e c t i o n s ; 
and a t s p e c i f i c l o c a t i o n s i n d u a l -
p a v e m e n t d e s i g n w h e r e a r e d u c e d 
c r o s s - s e c t i o n d e s i g n i s e c o n o m i c a l l y 
e s s e n t i a l p r o v i d i n g t h a t p r o p e r 
a p p r o a c h c o n d i t i o n s a r e m e t a n d 
w h e r e c r o s s - c o n f l i c t o r t u r n i n g 
movements a r e l i m i t e d . 
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R E P O R T ON HIGHWAYS WITH A 

NARROW MEDIAN - MICHIGAN 

C. A. Weber, Road Engineer, Michigan State Highway Department 

Few a p p r e c i a t e t h e t r e m e n d o u s 
e f f e c t t he a u t o m o b i l e has had on t h e 
A m e r i c a n s o c i a l and e c o n o m i c l i f e . 
Even f e w e r r e a l i z e t h a t a l a r g e meas­
u r e o f t he a u t o m o b i l e i n d u s t r y ' s d e ­
v e l o p m e n t and s u c c e s s i s d i r e c t l y 
a t t r i b u t e d t o a p rogram o f p a i n s t a k i n g 
and i n t e l l i g e n t r e s e a r c h . The p r o ­
g r e s s o f t h e a u t o m o b i l e i n d u s t r y and 
t h e s t o r y o f h i g h w a y t r a n s p o r t a t i o n 
has no p a r a l l e l i n modern h i s t o r y . 

The a u t o m o b i l e i n d u s t r y , s p u r r e d 
by f r e e e n t e r p r i s e , has p o u r e d m i l ­
l i o n s o f d o l l a r s i n t o e x p e r i m e n t a l 
and r e s e a r c h work w h i c h r e s u l t e d i n 
a c o n t i n u a l i m p r o v e m e n t o f i t s p r o ­
d u c t . D u r i n g t h e l a s t d e c a d e t h e 
i n d u s t r y has r e a c h e d such phenomenal 
e f f i c i e n c y i n p r o d u c t i o n , t h a t t h e 
l e a d e r s i n t h e f i e l d h a v e become 
s o m e w h a t c o n c e r n e d a b o u t p o s s i b l e 
f u t u r e c u r t a i l m e n t i n p r o d u c t i o n , 
s i m p l y because t h e m o t o r i n g p u b l i c 
h a v e i n d i c a t e d a t e n d e n c y t o s h y 
a w a y f r o m o v e r c r o w d e d h i g h w a y s . 

I n d i r e c t c o n t r a s t t o t h e a u t o 
i n d u s t r y , t h e h i g h w a y t r a n s p o r t a t i o n 
sys t em has p r i n c i p a l l y been d e v e l o p e d 
and c o n s t r u c t e d w i t h p u b l i c f u n d s 
p r o v i d e d by l e g i s l a t i v e a c t s . The 
H i g h w a y R e s e a r c h B o a r d d e s e r v e s t h e 
h i g h e s t p r a i s e f o r i t s a c h i e v e m e n t s 
i n n a t i o n a l p l a n n i n g and c o - o r d i n a ­
t i o n o f d e s i g n s t a n d a r d s and c o n ­
s t r u c t i o n , t o meet t h e e v e r i n c r e a s i n g 
d e m a n d o f a f a b u l o u s l y m o u n t i n g 
t r a f f i c v o l u m e . 

We i n M i c h i g a n , a r e f u l l y aware 
o f t h e i m p o r t a n c e o f c a r e f u l p l a n n i n g 
f o r t he f u t u r e . We a l s o r e a l i z e t h a t 
ou r p r e s e n t r a t e o f h ighway t a x a t i o n 
i s n o t " s u f f i c i e n t t o m e e t t o d a y ' s 
t r a f f i c demand. A l a r g e p e r c e n t a g e 

o f o u r h i g h w a y s have become i n a d e q u a t e 
g e o m e t r i c a l l y , p r i n c i p a l l y because 
o f t h e i m p r o v e d a u t o d e s i g n , l i k e w i s e , 
t h e a c c i d e n t r a t e has r i s e n i n p r o ­
p o r t i o n t o t h e i n c r e a s e d v o l u m e o f 
t r a f f i c . 

W h i l e we r e c o g n i z e t h e d e s p e r a t e 
need f o r a r a d i c a l r e v i s i o n i n o u r 
d e s i g n o f p a s t y e a r s , t h e m a g n i t u d e 
o f a c o m p l e t e r e c o n s t r u c t i o n o f an 
a l r e a d y e s t a b l i s h e d n e t w o r k , i s s i m ­
p l y b e y o n d t h e e c o n o m i c r e a c h o f a 
h i g h l y t a x c o n s c i o u s p u b l i c . By 
c a r e f u l p l a n n i n g , h o w e v e r , and by 
s p e c i a l me thods o f f i n a n c i n g , as i n 
t h e c a s e o f t h e D e t r o i t C r o s s t o w n 
E x p r e s s w a y s , we a re m a k i n g some p r o ­
g r e s s i n r e - d e s i g n i n g o u r m a j o r 
a r t e r i e s i n t he s t a t e . 

W h e r e l i m i t e d a c c e s s c a n n o t be 
p r o v i d e d , i t i s t r u e t h a t we f a v o r 
a w i d e m e d i a n d e s i g n i n s e p a r a t i n g 
o p p o s i n g t r a f f i c l a n e s o f m u l t i - l a n e 
h i g h w a y s . These d i v i d e r s t r i p s s h o u l d 
be s u f f i c i e n t l y w i d e t o a l l o w a s a f e 
t u r n i n g m o v e m e n t a n d t o p e r m i t a 
l a n d s c a p e t r e a t m e n t . We have a s t a n ­
d a r d d e s i g n f o r d i v i d e d h i g h w a y s w i t h 
50 f t . between c e n t e r l i n e s o f roadways 
and a med ian w i d t h o f 26 f t . , meas­
u r e d f r o m t h e i n s i d e e d g e s o f t h e 
pavement . W h i l e I f r a n k l y a d m i t t h a t 
o u r p r e s e n t m i l e a g e o f t h i s t y p e o f 
c o n s t r u c t i o n i s r a t h e r l o w , we do 
have a s t a g e c o n s t r u c t i o n p o l i c y f o r 
o u r most c o n g e s t e d a r t e r i e s w h i c h we 
h a v e f o l l o w e d d u r i n g t h e p a s t 14 
y e a r s . T h i s p o l i c y i n c l u d e s t h e 
a c q u i s i t i o n o f l i m i t e d access r i g h t -
o f - w a y o f s u f f i c i e n t w i d t h t o p e r m i t 
t he a d d i t i o n o f f u t u r e l a n e s . 

On c e r t a i n l o c a t i o n s , and as an 
economy m e a s u r e , we have a l s o c o n -
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s t r u c t e d some d i v i d e d h i g h w a y s w i t h 
a c u r b e d and sodded median f r o m 4 t o 
8 f t . w i d e . T h r o u g h o u t i n t e r c h a n g e 
a r e a s , and on l a r g e r s t r u c t u r e s , 
e s p e c i a l l y w i t h i n u r b a n l i m i t s , we 
a r e u s i n g a c u r b e d and paved med ian 
f r o m 2 t o 4 f t . w i d e . ( F i g s . 1 t o 4 ) . 

a n a r r o w d i v i d e r s t r i p p i a c e d d i r e c t ­
l y on t h e p a v e m e n t . Two t y p e s o f 
d e s i g n were s e l e c t e d , one o f b i t u m ­
i n o u s c o n c r e t e and one o f P o r t l a n d 
Cement C o n c r e t e c o n s t r u c t i o n . T h i s 
p a p e r w i l l s p e c i f i c a l l y d e a l w i t h 
t h e f o r m e r t y p e . 

10' 2 2 ' 8 ' 2 2 ' 10' 

CONC mV'T 9" UNIFORM 

SODDED 
MEDIAN 

J L CONC, mvT sr UNIFORM 

OtUSH'D STOIIE 
SHOULbEli r 

CCtiin&CTEO 

^SUBBASE SUBBASE'' 

TYPICAL SECTION SHOWING 

DIVIDED PAVEMENT WITH 

8' MEDIAN 

F i g u r e 1. T y p i c a l Crops S e c t i o n P r i m a r y Trunk L i n e 

2 2 ' 2 2 ' I f 

CONC m V T 9 " UNIFORM 

CONCRETE C U R B 

a G U T T E R 

CONC PAV'T 9 ' U N I F O R M 
4 ' CONC S W 

C O N C R E T E C U R B 
a G U T T E R 

C O N C R E T E C U R B 
a G U T T E R 

TYPICAL SECTION SHOWING 
DIVIDED PAVEMENT 

F i g u r e 2 . T y p i c a l Cross S e c t i o n US 127 Cedar S t r e e t , L a n s i n g 

S i n c e f u n d s a r e n o t a d e q u a t e t o 
p e r m i t a d r a s t i c r e c o n s t r u c t i o n o f 
o u r e x i s t i n g t r a n s p o r t a t i o n s y s t e m , 
we have made a s t u d y o f w h a t c o u l d 
be a c c o m p l i s h e d by g i v i n g some o f 
o u r m o s t c o n g e s t e d t r u n k l i n e s , a 
" f a c e l i f t i n g " , t o m e e t o u r imme­
d i a t e r e q u i r e m e n t s . I t i s o f t e n t o o 
c o s t l y t o s ecu re more t h a n t he o r i g ­
i n a l r i g h t - o f - w a y a l o n g t h e s e r o u t e s 
b u t we do have s u f f i c i e n t room t o 
w i d e n t he e x i s t i n g pavement . For t he 
p u r p o s e o f economy and t o i n c r e a s e 
s a f e t y we d e c i d e d t o e x p e r i m e n t w i t h 

T H E H I G H W A Y 

U S - 2 3 , a t h r e e l a n e h i g h w a y f r o m 
B a y C i t y ( P o p . 4 8 , 0 0 0 ) and n o r t h 
a b o u t 10 m i l e s , and l o c a t e d a p p r o x ­
i m a t e l y 100 m i l e s n o r t h o f D e t r o i t 
was o u r f i r s t e x p e r i m e n t a l j o b com­
p l e t e d . Most o f t h i s l o c a t i o n i s o f 
a s e m i - u r b a n n a t u r e w i t h a l a r g e 
number o f s m a l l b u s i n e s s e s t a b l i s h ­
men t s such a s , g r o c e r y s t o r e s , r e s ­
t a u r a n t s , a n d g a s o l i n e s t a t i o n s 
a d j a c e n t t o t h e p r o j e c t f o r p r a c ­
t i c a l l y I t s e n t i r e l e n g t h . ( F i g . 7 ) 
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T h i s p a r t i c u l a r t r u n k l i n e c a r r i e s 
a h e a v y l o a d o f l o c a l t r a f f i c i n 
a d d i t i o n to a t r e m e n d o u s s e a s o n a l 
l oad o f t o u r i s t t r a f f i c . I t i s an 
i n t e r s t a t e h ighway and one o f the 
"Gateways to the North C o u n t r y " for 
the p o p u l a t i o n of i n d u s t r i a l c i t i e s 
such as D e t r o i t , F l i n t , Saginaw, and 
Bay C i t y , combined w i t h an e v e r i n ­
c r e a s i n g i n f l u x of t o u r i s t s from our 
ne ighbors south of the border , Ohio , 
I n d i a n a and I l l i n o i s . 

F i g u r e 3 . M a i n S t r e e t B r i d g e , 

L a n s i n g ( U S 27 a n d M - 7 8 ) 

i n c r e a s e d p e r c e n t a g e o f h e a d - o n 
c o l l i s i o n s w i t h an u n u s u a l l y h i g h 
r a t e of f a t a l i t i e s . 

A c o n t r a c t was awarded to widen 
the o r i g i n a l three lane (and a smal l 
p o r t i o n of four l a n e ) pavement w i th 
9 i n . u n i f o r m c o n c r e t e pavement to 
o b t a i n a t o t a l o v e r a l l w i d t h o f 47 
f t . The 3 - f t . b i t u m i n o u s c o n c r e t e 
d i v i d e r s t r i p was p l a c e d d i r e c t l y on 
the pavement, thus p r o v i d i n g for two 
s e p a r a t e 2 2 - f t . r o a d w a y s . ( F i g . 8) 

The s h o u l d e r s c o n f o r m to o u r 
s t a n d a r d d e s i g n f o r p r i m a r y t r u n k -
l i n e s . Our e x p e r i e n c e has p r o v e d 
that adequate s h o u l d e r s w i l l g r e a t l y 
add to the s a f e t y and f e e l i n g of s e ­
c u r i t y they g ive the d r i v e r . 

I t i s an e x t a b l i s h e d f a c t tha t a 
n a r r o w s h o u l d e r w i l l d e c r e a s e the 
e f f e c t i v e d r i v i n g s u r f a c e o f the 
highway and s e r i o u s l y hamper the ve­
h i c l e movement whenever a c a r break­
down o c c u r s . C o n s e q u e n t l y , o u r 
s t a n d a r d shoulder w i d t h on m a j o r 
t r u n k l i n e s i s 10 f t . T h i s u s u a l l y 
c o n s i s t s of a 2 - f t . s t r i p of g r a v e l 
n e x t to the m e t a l , s u r f a c e d w i t h a 
s e a l coat m i x t u r e , w h i l e the remain­
i n g 8 f t . are c o n s t r u c t e d of s t a b i l ­
i z e d e a r t h . 

R/W 

r L 5 ' - 2 r ' 

WALK 

25 

10 CURB 10 CURB 10 CURB 

2 5 
R/W 

10" C U R B ^ I WALK 

• ^ 1 ~ 

5 ' - 2 j " n 

7 f ' S L A B ' CONC. MEDIAN SLAB 

TYPICAL SECTION SHOWING 

DIVIDED PAVEMENT 

ON LARGE S T R U C T U R E 

F i g u r e 4 . T y p i c a l C r o s s S e c t i o n , M a i n S t r e e t B r i d g e , L a n s i n g 

As a t h r e e - l a n e h i g h w a y i t d i d 
not f u n c t i o n p r o p e r l y to accommodate 
an a l l t ime h i g h pos t war t r a f f i c . 
T h i s was e s p e c i a l l y e v i d e n t from the 

The matter o f d imens ions and f r e ­
quenc ie s of median openings i s perhaps 
a s u b j e c t f o r f u r t h e r d i s c u s s i o n . 
G e n e r a l l y on highways w i t h a narrow 
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m e d i a n , o p e n i n g s a r e r e s t r i c t e d t o 
i n t e r s e c t i o n s o f i m p o r t a n t r o a d s 
and a p p r o a c h e s . 

On t h i s p a r t i c u l a r l o c a t i o n , how­
e v e r , o f a reas w i t h l a r g e numbers o f 
b u s i n e s s e s t a b l i s h m e n t s a l o n g t h e 
h i g h w a y , we d e c i d e d t o p r o v i d e median 
o p e n i n g s a t a l l a p p r o a c h e s and a l l 
d r i v e s t o b u i l d i n g s . O p e n i n g s were 
n o t p r o v i d e d a t s e l d o m u s e d f i e l d 
e n t r a n c e s . I t was f e l t t h a t t h e 
e l i m i n a t i o n o f a l l d r i v e w a y o p e n i n g s 
w o u l d r e s u l t i n a l a r g e n u m b e r o f 
U - t u r n i n g movements a t i n t e r s e c t i o n s 
w h i c h w o u l d p r o v e e x t r e m e l y h a z a r d o u s . 
The t h e o r y was t o c o n s t r u c t a d u a l 
h i g h w a y w h i c h w o u l d p a r t i a l l y r e t a i n 
t h e t u r n i n g movements o f an u n d i v i d e d 
f o u r l a n e h i g h w a y . W h i l e we a re n o t 
e n t i r e l y c o n v i n c e d t h a t o u r s p a c i n g 
o f o p e n i n g s i s c o r r e c t , t r a f f i c s t a ­
t i s t i c s and d r i v e r b e h a v i o r o v e r an 
e x t e n d e d p e r i o d o f t i m e , w i l l s e r v e 
as a g u i d e f o r t h e f u t u r e . 

I t was d e c i d e d t o p r o v i d e a med­
i a n o p e n i n g 95 f t . i n l e n g t h a t i n ­
t e r s e c t i o n s and 75 f t . a t d r i v e s . 
T h i s i s g e n e r a l l y i n a c c o r d a n c e w i t h 
AASHO p o l i c y . ( F i g . 10) 

I n o r d e r t o g i v e a f e e l i n g o f 
median c o n t i n u i t y , t h e b o t t o m d i v i d e r 
l a y e r , 3 f t . w i d e and 2 i n . h i g h was 
c a r r i e d a c r o s s a l 1 d r i v e w a y o p e n i n g s . 
The m e d i a n was e n t i r e l y o m i t t e d a t 
i n t e r s e c t i n g app roach r o a d s . 

A c o n t r o l s p e e d zone w i t h a 50 
m . p . h . l i m i t was e s t a b l i s h e d o v e r 
t h e e n t i r e e x p e r i m e n t a l s e c t i o n i n 
1 9 4 7 . T h i s was p a r t l y due t o t h e 
p r o x i m i t y o f Bay C i t y , and as a p r e ­
c a u t i o n a r y measure t o r educe t he h i g h 
r a t e o f a c c i d e n t s . A l l t u r n i n g move­
ments a r e r e s t r i c t e d t o t h e d e s i g n a t e d 
median o p e n i n g s , w h i l e t r a f f i c c a u t i o n 
l i g h t s a r e p i a c e d a t i m p o r t a n t i n t e r ­
s e c t i n g r o a d s . Because o f t h e h i g h 
v o l u m e o f t r a f f i c a t L i n w o o d R o a d , 
a t t h e e x t r e m e n o r t h e n d o f t h e 

BIT CONC WEARING COURSE 

CONC DIVIDER CONC WV-T CONC R»VT 
1 0 ' UNIFORM 10 UNiraRM 

^UNIFORM CONC BASE EX CONC pwrr 

12 ' 

S T A B 
EARTH 

SHOULDER 

9'UNIFORM CONC BASE 

TYPICAL SECTION SHOWING 
DIVIDED mVEMENT 

F i g u r e 5. T y p i c a l Cross S e c t i o n , US 24 South o f P o n t i a c 

C U R B a> 

G U T T E R 

2 2 ' 22' 

BIT CONC D IV IDER S T R I P 

B I T CONC R E S U R F C O U R S E 

WIDENING 

( C O N C B A S E ) 

B I T CONC R E S U R F C O U R S E 
, C J R B a 

,'| G U T T E R 

E X I S T I N G C O N C R E T E P A V E M E N T 

TYPICAL SECTION SHOWING 
DIVIDED mVEMENT 

WIDENING 

( C O N C B A S t ) 

F i g u r e 6. T y p i c a l Cross S e c t i o n , US 23 Bay C i t y N o r t h 
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i n i t i a l c o n s t r u c t i o n a s t a n d a r d o v e r ­
h e a d c o n t r o l s i g n a l was r e q u i r e d t o 
p e r m i t c r o s s i n g w i t h s a f e t y . 

A p p r o x i m a t e l y one h a l f o f t h e p r o ­
j e c t t r a v e r s e s an o l d l a k e bed c o n ­
s i s t i n g o f wave c u t g l a c i a l t i l l , 
w h i l e t h e o t h e r h a l f f o l l o w s a s a n d y 
b e a c h l e f t by a f o r m e r g l a c i a l l a k e . 
S i n c e t h e p r o f i l e o f t h e h i g h w a y and 
s u r r o u n d i n g t e r r a i n i s e x t r e m e l y 
l e v e l , t h e p r i n c i p a l d r a i n a g e p r o b l e m 
c o n s i s t e d o f t h e d i s p o s a l o f s u r f a c e 
w a t e r . S p e c i a l " s c u p p e r s " o r o pen­
i n g s t h r o u g h t h e m e d i a n , w e r e d e ­
s i g n a t e d t o t a k e t h e s u r f a c e w a t e r 
a c t o s s t h e pavement on s u p e r e 1 e v a t e d 
c u r v e s . ( F i g . 12) A l l r o a d d i t c h e s 
a r e e m p t i e d i n t o a n e t w o r k o f c o u n t y 
d r a i n s w h i c h o u 1 1 e t i n t o S a g i n a w Bay. 

F i g u r e 7. US 2 3 , B a y C i t y N o r t h 

The bottom l a y e r i s 36 i n . w i d e , t h e 
m i d d l e l a y e r 24 i n . w i d e , a n d t h e 
t o p l a y e r 1 2 i n . w i d e . 

The s e c o n d s e c t i o n was b u i l t i n 
2 - i n . l a y e r s , 36 i n . , 30 i n . and 24 
i n . wide r e s p e c t i v e l y . ( F i g s . 13 t o 19) 

On t h e t h i r d s e c t i o n o n l y 2 l a y e r s 
w e r e c o n s t r u c t e d , one 36 i n . w i d e , 
t h e o t h e r 24 i n . w i d e . E a c h o f t h e 
l a y e r s were 2^ i n . t h i c k . 

T h e a c t u a l c o n s t r u c t i o n o f t h e 
m edian was r a t h e r s i m p l e . A s t a n d a r d 
b i t u m i n o u s c o n c r e t e s u r f a c i n g m i x ­
t u r e c o n s i s t i n g o f c o a r s e a g g r e g a t e , 
f i n e a g g r e g a t e , m i n e r a l f i l l e r and 
b i t u m i n o u s m a t e r i a l were u s e d , w h i l e 
a r e g u l a r bond c o a t was a p p l i e d t o 
t h e c o n c r e t e p a v e m e n t p r i o r t o t h e 
p l a c i n g o f the bottom c o u r s e . 

A l l c o u r s e s were l a i d by o r d i n a r y 
e q u i p m e n t w i t h a d j u s t a b l e s p r e a d e r 
f o r w i d t h and h e i g h t . E a c h l a y e r , 
e x c e p t t h e t o p c o u r s e , was r o l l e d 
s e p a r a t e l y w i t h r o l l e r s 36 t o 38 i n . 
w i d e and w e i g h i n g r e s p e c t i v e l y from 
2 t o 4 t o n s . The top l a y e r was r o l l e d 
by a i 5 - i n . g a r d e n r o l l e r w e i g h i n g 
350 pounds. 

I n o r d e r t o i n c r e a s e v i s i b i l i t y 
o f t h e s t r i p a t n i g h t , a 4 - i n . y e l l o w 
l i n e was p a i n t e d on e a c h s i d e o f t h e 
b o ttom l a y e r o f t h e s t r i p . A l s o , a 
w h i t e l i n e 2 f t . w i d e a n d s p a c e d 
d i a g o n a l l y e v e r y 20 f t . was p a i n t e d 
a c r o s s t h e m e d i a n . To f u r t h e r i n ­
c r e a s e t h e v i s i b i l i t y , a r e f l e c t o r 
t y p e p a i n t c o n t a i n i n g m i n u t e g l a s s 
b e ads was u s e d . 

T H E M E D I A N 

I t h a s p r e v i o u s l y been m e n t i o n e d 
t h a t t h e p r i m a r y r e a s o n f o r s e l e c t i n g 
a n a r r o w d i v i d e r c o n s t r u c t i o n o f 
b i t u m i n o u s c o n c r e t e was f o r t h e p u r ­
pose o f s a f e t y and economy. A l t h o u g h 
t h e p l a n d e s i g n c a l l e d f o r o n l y one 
t y p e o f median t h r o u g h o u t t h e e n t i r e 
10 m i . e x p e r i m e n t a l s e c t i o n , t h r e e 
d i f f e r e n t d i v i d e r s w e r e a c t u a l l y 
c o m p l e t e d on c o n s t r u c t i o n . 

The m a j o r s e c t i o n o f a p p r o x i m a t e l y 
9 m i . , h a s 3 l a y e r s , e a c h 2 i n . t h i c k . 

T H E C O S T 

The c o n t r a c t p r i c e o f t h e e n t i r e 
p r o j e c t c o n s i s t i n g o f 1 0 . 3 m i . o f 
g r a d i n g f o r w i d e n i n g and s u r f a c i n g , 
i n c l u d i n g t h e b i t u m i n o u s d i v i d e r 
s t r i p was $ 4 6 3 , 8 1 9 . 0 0 . The c o s t o f 
t h e b i t u m i n o u s d i v i d e r was $ 3 4 , 4 0 0 . 0 0 , 
o r a p p r o x i m a t e l y 82 c e n t s p e r l i n f t . 
I t i s e s t i m a t e d t h a t a c o m p a r a b l e 
d i v i d e r s t r i p c o n s t r u c t e d o f P o r t l a n d 
C e m e n t C o n c r e t e w o u l d c o s t a b o u t 
$2.00 p e r l i n f t . 
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STAB. EARTH 
SHOULDER 

BIT CONC DIVIDER S T R I P 
WIDENING • 

CONC. PAV'T 9" UNIFORM I CONCRETE PAVEMENT 

1 I ^ 

EXISTING SHOULDER 

GRAVEL EDGE STRIP 

T Y P I C A L S E C T I O N SHOWING 

D I V I D E D PAVEMENT 

F i g u r e 8. T y p i c a l C r o s s S e c t i o n US 23 B a y C i t y N o r t h 

r i 

OPENrNG FOR DRIVE OPENING FOR ROAD 

F i g u r e 1 1 . O p e n i n g s i n M e d i a n US 23 
B a y C i t y N o r t h 

F i g u r e 9. US 2 3 , N o r t h o f B a y C i t y , 

H H 
\ ]J 1 

90' OR LESS 375 

t or DRIVE 

100' OR LESS I 4T.S 

I OF ROAD 

OPENINGS IN MEDIAN S T R I P 

FOR DRIVES a ROADS 

[ '1-

S E C T I O N SHOWING O P E N I N G S FOR DRAINAGE 

IN D IV IDER S T R I P ON S U P E R E L E V A T E D C U R V E S 

F i g u r e 1 2 . D e t a i l o f M e d i a n US 23 
B a y C i t y N o r t h 

F i g u r e 10. O p e n i n g s i n M e d i a n US 2 3 
B a y C i t y N o r t h 

F i g u r e 1 3 . T h r e e L a y e r B i t u m i n o u s 
C o n c r e t e M e d i a n 
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F i g u r e 14. P l a c i n g B o t t o m M e d i a n L a y e r 

F i g u r e 1 5 . P l a c i n g S e c o n d M e d i a n L a y e r 
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F i g u r e 1 6 . P l a c i n g Top M e d i a n L a y e i 
F i g u r e 1 9 . Two L a y e r M e d i a n 

F i g u r e 1 7 . R o l l i n g t h e B o t t o m L a y e r 

T 

19" 333" 62 

9- ,B59 36 

I 
1 ^ LINWOOO ROAD 

. — 

F i g u r e 2 0 . D a i l y V e h i c l e V o l u m e 
C o u n t I n t e r s e c t i o n US 23 a n d L i n w o o d 
D r i v e - T u r n i n g M o v e m e n t s a t I n t e r ­

s e c t i o n w i t h L i n w o o d R o a d 

r r 

CONCRETE PiVEMENT 

SECTION SHOWING 

BIT CONG. DIVIDER STRIP 

F i g u r e 1 8 . D e t a i l o f M e d i a n US 23 
B a y C i t y N o r t h 

T R A F F I C 

The a v e r a g e d a i l y 24 h o u r t r a f f i c 
v o l u m e i s a p p r o x i m a t e l y 7 , 0 0 0 v e ­
h i c l e s . However, t h i s volume f l u c t u ­
a t e s s h a r p l y a s i t e x c e e d s 1 2 , 0 0 0 
v e h i c l e s on w e e k e n d s and h o l i d a y s 
d u r i n g r e c r e a t i o n a l s e a s o n s . A b o u t 
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20 p e r c e n t o f t h e t r a f f i c c o n s i s t s 
o f commercial v e h i c l e s . 

The f o l l o w i n g d a t a has been com­
p i l e d by o u r T r a f f i c E n g i n e e r s : ( 1 ) 
A v e r a g e D a i l y T r a f f i c D a t a - The 
1949 average d a i l y t r a f f i c on US-23 
near Linwood Road was 7, 560 v e h i c l e s . 
( 2 ) Peak m o r n i n g h o u r s a r e 8 AM t o 
12 Noon w i t h 25.3% o f t o t a l t r a f f i c . 
Peak a f t e r n o o n h o u r s a r e 1 PM t o 5 
PM w i t h 2 8 . 6 % o f t o t a l t r a f f i c . 
( 3 ) Peak d i r e c t i o n a l h o u r s a r e t h e 
same as l i s t e d a b o v e w i t h p e a k 
AM N o r t h b o u n d h o u r 9 AM - 10 AM 
PM N o r t h b o u n d h o u r 1 PM - 2 PM 
AM South b o u n d h o u r 11 AM - 12 Noon 
PM S o u t h b o u n d h o u r 2 PM - 3 PM 
( 4 ) T r a f f i c C o m p o s i t i o n 

Southbound Northbound 
Percent Percent 

Passenger cars 75.5 
P&ssenger cars w i t h 

t r a i l e r 2.9 
Panel or Pickup & Dual 

rear t i r e - 2 axle 
trucks 13.9 

Tractor - Semi & T r a i l e r 
- Busses 7.7 

SPEED 

77.5 

2.4 

13.0 

7.1 

Speed checks were made b e f o r e and 
a f t e r t h e c o n s t r u c t i o n o f t h e d i v i d e r 
w i t h t h e f o l l o w i n g r e s u l t : A u g u s t 
1949, ( B e f o r e C o n s t r u c t i o n ) Speed 
check o f 3600 v e h i c l e s . The average 
s p e e d o f t h e s e v e h i c l e s was 51.9 
m.p.h. 85 p e r c e n t o f t h e v e h i c l e s 
d i d n o t exceed 61.9 m.p.h. November 
1950, ( A f t e r C o n s t r u c t i o n ) s p e e d 
check o f 1326 v e h i c l e s . • The average 
s p e e d o f t h e s e v e h i c l e s was 51.5 
m.p.h. 85 p e r c e n t o f t h e v e h i c l e s 
d i d n o t e x c e e d 59.4 m.p.h. These 
s p o t checks were made w i t h i n t h e 50 
m.p.h. speed zone area. 

VEHICLE PLACEMENT STUDY 

A s t u d y was made by v i s u a l ob­
s e r v a t i o n o f v e h i c l e p l a c e m e n t by 

means o f p a i n t marks on pavement a t 
one f o o t i n t e r v a l s f r o m t h e median 
edge. The t o t a l v e h i c l e s shown ob­
v i o u s l y r e p r e s e n t a s m a l l p e r c e n t a g e 
o f p r a c t i c a l r o a d w a y c a p a c i t y f o r 
t h e p e r i o d s o f o b s e r v a t i o n . For t h i s 
r e a s o n , i t i s r e a s o n a b l e t o assume 
t h a t most o f t h e v e h i c l e s o b s e r v e d 
i n t h e l a n e a d j a c e n t t o t h e median 
were engaged i n a p a s s i n g maneuver. 

O c c i d e n t Experience - As a t h r e e l a n e 
highway US-23 had u n r e s t r i c t e d s i g h t 
d i s t a n c e b o t h h o r i z o n t a l l y and v e r ­
t i c a l l y . The a c c i d e n t r a t e was 
n e v e r t h e l e s s h i g h w i t h a l a r g e number 
o f f a t a l i t i e s . 

D u r i n g t h e t o u r i s t s e a s o n , when 
t h e t r a f f i c f l o w r e a c h e d i t s peak, 
t h e average speed was a p p r o x i m a t e l y 
45 m.p.h. W h i l e t h e a v e r a g e speeds 
were n o r m a l t h e r e were t i m e s when 
d r i v e r s were t r a v e l i n g a t t h e r a t e 
o f 60 t o 80 m.p.h., t h r e e l a n e s 
a b r e a s t , f o r c i n g t h e o p p o s i n g t r a f f i c 
t o use t h e roadway s h o u l d e r s . Over 
a 6 months p e r i o d 1946-1947, t h r e e 
c o l l i s i o n s k i l l e d 13 p e r s o n s . 

S p e c i a l p r e c a u t i o n a r y m e a s u r e s 
were t a k e n m an a t t e m p t t o r e d u c e 
t h e a c c i d e n t r a t e s . R e f l e c t o r i z e d 
l a n e s w e r e p a i n t e d t w i c e a y e a r , 
o v e r s i z e d s i g n s were e r e c t e d c a u t i o n ­
i n g t h e m o t o r i s t t h a t t h e c e n t e r 
l a n e was f o r p a s s i n g o n l y , and a 
speed l i m i t o f 50 m.p.h. was e s t a b -
1 i s h e d . 

A c c i d e n t s t a t i s t i c s w e r e a l s o 
r e c o r d e d f o r a c o m p a r a b l e t h r e e 
months p e r i o d b e f o r e and a f t e r t h e 
median was c o n s t r u c t e d . D u r i n g these 
same p e r i o d s a c c i d e n t s on t h e S t a t e 
r u r a l system i n c r e a s e d 22 p e r c e n t i n 
1950 o v e r 1948. F o r t h i s r e a s o n , 
t h e p r e l i m i n a r y s h o r t p e r i o d s t u d i e s 
were n o t e x p e c t e d t o show an a p p r e ­
c i a b l e d r o p f r o m t h e t o t a l o f 40 
a c c i d e n t s r e p o r t e d i n 1948 w i t h i n 
t h e median s e c t i o n . C l a s s i f i c a t i o n 
o f t h e s e a c c i d e n t s , h o w e v e r , r e ­
v e a l e d a sharp r e d u c t i o n i n o p p o s i t e 
d i r e c t i o n c o l l i s i o n s from 10 f t zero 
a f t e r c o n s t r u c t i o n o f t h e m e d i a n . 
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L i k e w i s e , o u r r e c o r d s i n d i c a t e a 
d i s t i n c t r e d u c t i o n i n t h e number o f 
i n j u r i e s s i n c e c o n s t r u c t i o n o f t h e 
d i v i d e r . I n t h e t h r e e month p e r i o d s 
m e ntioned above, 1 person was k i l l e d 
and 27 i n j u r e d b e f o r e p l a c i n g t h e 
median, a g a i n s t no f a t a l i t i e s ancl 13 
p e r s o n s i n j u r e d a f t f e r t h e m e d i a n 
was b u i l t . 

I t may be o f i n t e r e s t t o n o t e t h a t 
one o f t h e f a c t o r s w hich i n c r e a s e s t he 
t o t a l r e p o r t e d a c c i d e n t s , i s t h e c l o s e 
p r o x i m i t y o f a S t a t e P o l i c e P o s t t o 
t h e a r e a o f a c c i d e n t c o n c e n t r a t i o n . 

I t i s t o o e a r l y , o f c o u r s e , t o 
f o r m any d e f i n i t e c o n c l u s i o n s r e ­
g a r d i n g t h e a c c i d e n t r a t i o , t h e 
S t a t e P o l i c e p o i n t o u t , h o w e v e r , 
t h a t t h e y b e l i e v e t h e o p p o s i t e d i ­
r e c t i o n a l t y p e o f c o l l i s i o n s w i l l be 
p r a c t i c a l l y e l i m i n a t e d on t h i s sec­
t i o n i n t h e f u t u r e . 

THE SUMMARY 

Reason for choice of design - The 
i d e a l s o l u t i o n t o o u r t r a n s p o r t a t i o n 
p r o b l e m on t h i s p a r t i c u l a r h i g h w a y 
w o u l d , o f c o u r s e , have been t o r e ­
c o n s t r u c t t h e e n t i r e s e c t i o n o f 
highway i n accordance w i t h t h e h i g h ­
e s t s t a n d a r d s f o r d i v i d e d h i g h w a y s . 

As a more r e a l i s t i c a p p r o a c h , 
economy b e i n g one o f t h e p r i m a r y 
f a c t o r s , we a t t e m p t e d t o i n t r o d u c e 
a l o w c o s t d i v i d e r s t r i p w i t h t h e 
p r i n c i p a l o b j e c t i v e o f e l i m i n a t i n g 
t h e h i g h p e r c e n t a g e o f h e a d - o n 
c o l l i s i o n s . 

I t h a s a l r e a d y b e e n m e n t i o n e d 
t h a t any a d d i t i o n a l r i g h t - o f - w a y 
w o u l d have been d i f f i c u l t t o o b t a i n 
and a t a p r o h i b i t i v e c o s t . Con­
s e q u e n t l y , a p f o c e s s o f e x p e n s i v e 
s t a g e c o n s t r u c t i o n w o u l d have been 

AOCIDDIT REGQRD BY TYPE AND SEVERITY 
FOR 

IHREE YEARS PRIOR 10 MEDIAN OONSIRUCTION 

US-23 From N. Union St. Ilirough Linwood Road 
Bay County 

Years 1946, 1947 and 1948 

Type 
A l l 

Opposite 
D i r e c t i o n 63 
Sideswipe 

(Same D i r e c t i o n ) 11 
Rear End 85 
Ran Off Road 27 
Pedestrian 4 
U-Turn 6 
Miscellaneous 9 

Sub-Total 205 

Accidents Between I n t e r s e c t i o n s 
No. of Accidents 

F a t a l I n j u r y 

0 
0 
0 
1 
0 
1 
4 

26 

2 
21 
9 
3 
3 
2 

66 

Damage 

35 

9 
64 
18 

0 
3 
6 

135 

S e v e r i t y 
K i l l e d I n j u r e d 

10 

0 
0 
0 
1 
0 
2 

13 

65 

2 
27 
10 
3 
8 
8 

123 

Sub-Total 

TOTAL 

Accidents of I n t e r s e c t i o n s 
76 1 20 55 

281 5 86 190 

1 
14 

38 

161 
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e x c e e d i n g l y s l o w , w i t h o u t any i m ­
m e d i a t e r e l i e f f o r a m a j o r p a r t o f 
t h i s c ongested t r u n k l i n e . 

DEMONSTRATED ADVANTAGES 
(CONCL U S I O N S TO DATE) 

W h i l e i t i s t o o e a r l y t o f o r m a 
p o s i t i v e c o n c l u s i o n , a f t e r o n l y f o u r 
months o f o p e r a t i o n , i t i s s a f e t o 
assume t h a t n e a r l y a l l o f t h e op­
p o s i t e d i r e c t i o n a l t y p e o f a c c i d e n t s 
have been e l i m i n a t e d . The s e v e r i t y 

o f o t h e r t y p e s o f a c c i d e n t s h a v e 
a l s o been c o n s i d e r a b l y reduced s i n c e 
the i n s t a l l a t i o n o f t h e d i v i d e r s t r i p . 

C o n s t r u c t i o n o f t h e b i t u m i n o u s 
d i v i d e r s t r i p and t h e pavement w i d ­
e n i n g can be a c c o m p l i s h e d w i t h o u t 
c o m p l e t e l y d i s r u p t i n g t h e t r a f f i c . 

C o s t o f t h e b i t u m i n o u s c o n c r e t e 
median i s c o n s i d e r a b l y l e s s t h a n t h a t 
o f P o r t l a n d Cement C o n c r e t e c o n ­
s t r u c t i o n . 

A d d i t i o n a l o p e n i n g s f o r f u t u r e 
d r i v e w a y s can e a s i l y be made. 

EDGE CF 
MEDIAN EDGE 

OlSTANOE FROM MEDIAN IFEET) 
STA. M « NORTNBOUNO 

4 P M - 6PM NOV 8 . 1980 

OlSTANOE FROM MCDUUI (FEET) 
STA M 4 SOUTHBOUND 

r 3 0 A . M - 9 3 0 A M NOV 9 , ISSO 

MICHIGAN STATE HIGHWAV DEPARTMENT CHARLES M ZE6LER STATE HIGHWAY COMMSSIONER 

F i g u r e 21 V e h i c l e P l a c e m e n t S t u d y - US 23 N o r t h 
o£ Bay C i t y - 4 Lane D i v i d e d Highway w i t h 3 - i n . 

B i t u m i n o u s Median 
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SUGGESTIONS FOR FUTURE DESIGN 

From o b s e r v a t i o n s made t o d a t e , 
I t appears t h a t t h e two l a y e r d i v i d e r 
36 i n . a t b o t t o m , 24 i n . a t t o p , 
w i t h each l a y e r i n . t h i c k , w i l l 
he t h e c h o i c e f o r a f u t u r e d e s i g n . 
The 2 4 - i n . top p r o v i d e s a w i d e r s i g n ­
i n g s u r f a c e , w hich i n t u r n d i s t i n c t l y 
i n c r e a s e s the o v e r a l l v i s i b i l i t y o f 
o f t h e m edian. To f u r t h e r i m p r o v e 
t h e v i s i b i l i t y o f t h e d i v i d e r a t 
n i g h t , I t may be a d v i s a b l e t o e r e c t 

r e f 1 e c t o r i z e d d e l i n e a t o r s i n t h e 
c e n t e r o f t h e m edian. D e l i n e a t o r s 
e r e c t e d , say f o u r f e e t a b o v e t h e 
pavement, would a l s o s e r v e as a g u i d e 
when snow m i g h t c o v e r t h e median f o r 
a s h o r t p e r i o d o f t i m e . 

On f u t u r e c o n s t r u c t i o n s p e c i a l 
e q u i p m e n t and p e r h a p s a s p e c i a l 
b i t u m i n o u s m i x t u r e w i l l , no d o u b t be 
d e v e l o p e d t o i n c r e a s e e f f i c i e n c y i n 
c o n s t r u c t i o n as w e l l as improvement 
i n appearance. C r i t i c a l s h o r t a g e o f 
P o r t l a n d cement may a l s o f a v o r t h i s 
t y p e o f a median. 

EDSE OF 
VEDIAN 

DISTANCE FROU MEDIAN (FEET) 
8TA lETa NORTHBOUND 

4PM • ePM. NOV 8 , ISSO 

10 IS 2 0 

DISTANCE FROM MEDIAN (FEETI 

8TA I27S SOUTHBOUND 
7 3 C A . M - S 3 0 A M NOV B, 1980 

MICHIGAN STATE HIGHWAY DEPARTMENT • CHARLES M ZIEGLER • STATE HGHVUAY COMMISSrONER 

F i g u r e 22. V e h i c l e P l a c e m e n t S t u d y - US 23 N o r t h 
of Bay C i t y - 4 L a n e D i v i d e d Highway w i t h 3 - i n . 

B i t u m i n o u s Median 
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VEHICLE PLACDIBrr STODY 

VEHICLE PLACmEMT STUDY US-23 North of Bey Ci t y 
4 Lene Divided Higheay v i t h 3 Ft Bitunmoaa Medien 

US-23 North of Bey City 
4 Laos Divided Hlghvay vich 3 Ft Bituniooaa Medien Stetion 1276 Northhound 

StetiBD 144 (erthboeod Diatance - U f t Nnnher Accunnleted 
Diatancfl - L e f t Nuaher Accumaleted Wheela froa Medien Vehicles Percent Percent 

•heels fren Median Vehicles Percent Percent 

0 - 1 f t 0 0 00 0 00 0 - 1 f t 1 0 19 0 19 

1 - 2 f t 2 0 28 0 28 1 - 2 f t 13 2 56 2 75 

2 - 3 f t 32 4 40 4 68 1 - 3 f t 34 6 67 9 42 

3 - 4 f t 62 8 53 13 21 3 - 4 f t 8 1 57 10 99 

4 - 5 f t 29 3 99 17 20 4 - 5 f t 3 0 59 11 58 

5 - 6 f t 4 0 55 17 75 5 - 6 f t 2 0 39 11 97 

6 - 7 f t 7 0 96 18 71 6 - 7 f t 4 0 79 12 76 

T • 8 f t 8 1 10 19 81 7 • 8 f t 5 0 98 13 74 

B - 9 f t 12 1 65 21 46 8 - 9 f t 5 0 98 14 72 

9-10 f t 3 0 41 21 87 9 -10 f t 6 1 18 IS 90 

10 -11 f t 32 4 40 26 27 10 -11 f t 7 1 38 17 28 

0<ar 11 f t 536 73 73 100 00 Orer 11 f t 421 82 72 100 00 

Station 144 Soathbeand Stetion 1276 Senthhound 

0 - 1 f t 0 0 00 0 00 0 - 1 f t 0 0 00 0 00 
1 - 2 f t 0 0 00 0 00 1 - 2 f t 1 0 43 0 43 
2 • 3 f t 3 0 77 0 77 2 - 3 f t 7 2 98 3 41 
3 - 4 f t 14 3 60 4 37 3 - 4 f t 3 1 2t 4 69 
4 - 5 f t 8 3 06 6 43 4 - 5 f t 0 0 00 4 69 
5 - 6 f t 11 2 83 9 26 5 - 6 f t 0 0 00 4 69 
6 - T f t 0 0 00 9 26 6 - 7 f t 1 0 43 5 12 
7 • 8 f t 7 1 80 11 06 7 - 8 f t 0 0 00 5 12 
8 - 9 f t 1 0 26 11 32 8 - 9 f t 1 0 43 5 55 
9 -10 f t 5 1 29 12 61 9 -10 f t 6 2 56 8 11 
10 -11 f t 25 6 43 19 04 10 -11 f t 8 3 40 11 51 
Orer 11 f t 315 80 96 100 00 Orer 11 f t 208 88 49 100 00 

I n c o n c l u s i o n I a g a i n w a n t t o 
emphasize t h a t we a r e e x p e r i m e n t i n g 
and h a v e n o t as y e t r e a c h e d c o n ­
c l u s i v e p r o o f t h a t o u r p r o b l e m i s 
e n t i r e l y c o r r e c t e d . We r e a l i z e t h a t 
a n a r r o w median has i t s l i m i t a t i o n s . 
We have p r e v i o u s l y used s u c c e s s f u l l y , 
a n a r r o w t y p e o f a d i v i d e r when we 
had l i m i t e d a c c e s s and where s i d e 
f r i c t i o n was p r a c t i c a l l y n o n e x i s t e n t . 

P e r h a p s t h e s u c c e s s o f a n a r ­
row d i v i d e r s t r i p s h o u l d be j u d g e d 
b y t h e d r i v e r b e h a v i o r . I f o u r 
s t a t i s t i c s o v e r a p e r i o d o f say 2 
y e a r s , r e f l e c t an i m p r o v e d d r i v e r 
b e h a v i o r , d e m o n s t r a t e d by a p r o ­
p o r t i o n a l r e d u c t i o n i n a c c i d e n t s , 
e s p e c i a l l y h e a d-on c o l l i s i o n s , we 
w i l l f e e l t h a t o u r e x p e r i m e n t was 
j u s t i f i e d . 

A P P E N D I X 

The M i c h i g a n S t a t e P o l i c e h a v e 
i s s u e d t h e f o l l o w i n g two s t a t e m e n t s 
r e g a r d i n g t h e i r o b s e r v a t i o n s a n d 
e x p e r i e n c e , w h i l e p a t r o l l i n g t h i s 
h i g h w a y , s i n c e t h e t h r e e f o o t median 
was c o n s t r u c t e d . 
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MICHIGAN STATE P O L I C E 

I n t e r - O f f i c e C o r r e s p o n d e n c e 

Date November 20,1950 

Subject. Observations and Reaction to the Median Divider on US-23 North of Bay C i t y 

To Captain William Hansen, Superintendent, Uniform D i v i s i o n , E a s t Lansing 

This report i s with reference to the request contained i n your l e t t e r of November 
10, 1950, regarding the median d i v i d e r i n s t a l l e d on highway US-23 between Bay C i t y and 
Linwood, a distance of about twelve miles. 

Since the i n s t a l l a t i o n of the medial d i v i d e r on highway US-23, north of Bay C i t y , 
personnel of the Bay C i t y Post have made d a i l y observations of d r i v e r behavior under 
daytime and night time d r i v i n g conditions, speed, lane usage and the appearance of the 
medial d i v i d e r under adverse weather and d r i v i n g conditions. From these d a i l y obser­
vations, we have noted a marked improvement i n d r i v e r behavior generally with emphasis 
on lane usage 

The medial d i v i d e r , we believe from our observations and experience s i n c e i t s i n ­
s t a l l a t i o n , has eliminated the wandering lane d r i v e r , t h i r d lane passing, and head on 
c o l l i s i o n s which were quite frequent and of s e r i o u s consequences p r i o r to the i n s t a l ­
l a t i o n of the medial d i v i d e r . Since the i n s t a l l a t i o n of t h i s d i v i d e r , we have not 
experienced a s e r i o u s accident i n v o l v i n g two motor v e h i c l e s 

We have observed that the medial d i v i d e r , i n our opinion, has created a mental 
haiard ( a l e r t n e s s ) which tends to keep the d r i v e r a l e r t and a t t e n t i v e to h i s d r i v i n g 
r e s p o n s i b i l i t i e s . 

P u b l i c r e a c t i o n has been very favorable to the d i v i d e r with exception to the 
medial d i v i d e r being f a i r l y d i f f i c u l t to observe under adverse weather conditions 
e s p e c i a l l y misty r a i n y nights Personnel of the Bay C i t y Post concur with the p u b l i c 
regarding the d i f f i c u l t y to observe the d i v i d e r under adverse weather conditions. To 
c o r r e c t t h i s condition, we suggest that a d d i t i o n a l p a i n t i n g would m a t e r i a l l y improve 
the d r i v e r s problem to observe the d i v i d e r under adverse weather and d r i v i n g conditions. 
I t I S f u r t h e r suggested that some thought be given the i n s t a l l a t i o n of four foot mark­
ers with r e f l e c t o r heads every one hundred f i f t y feet atop the medial d i v i d e r . Markers 
of t h i s type, i f i n s t a l l e d , would not only guide the d r i v e r during adverse weather 
conditions but a l s o during the winter months when snow becomes a problem 

Under weather conditions which have p r e v a i l e d s i n c e the i n s t a l l a t i o n of the medial 
d i v i d e r , the r e a c t i o n of the personnel assigned to the Bay C i t y Post i s very favorable. 
However, winter d r i v i n g conditions may create problems which w i l l d i s c r e d i t the medial 
d i v i d e r . Answers to d r i f t i n g snow, i c e , snow removal, e t c , m r e l a t i o n to the medial 
d i v i d e r have yet to be learned. Weather conditions and experience during the winter 
months w i l l , i n my opinion, determine the f e a s i b i l i t y of the medial d i v i d e r . 

R e s p e c t f u l l y submitted, 
/ a / Dan L. Wurxburg 
Dan L Wurzburg, Sergeant 
Commanding O f f i c e r 

cc 3rd D i s t Commander Bay C i t y Post 
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MICHIGAN STATE P O L I C E 

I n t e r - O f f i c e C o r r e s p o n d e n c e 

November 21, 1950 

Subject Reaction to medial d i v i d e r on US-23, North of Bay C i t y 

To. Captain William D. Hansen, Superintendent of Uniform D i v i s i o n , E a s t Lansing, Michigan 

U n a I S with reference to your l e t t e r of November 10, p e r t a i n i n g to the above 
captioned s u b j e c t . 

The medial d i v i d e r in question i s located on US-23 and extends from the north 
l i m i t s of Bay C i t y north to the Linwood Road, a distance of approximately ten and one-
h a l f m i l e s . 

The highway was formerly a three lane pavement The fourth lane was added and 
completed for t r a v e l on November 13, 1949 From that time on there were occasional 
a c c i d e n t s of a l l types. However, undoubtedly fewer than on the standard width four 
lane pavement, because t h i s highway was b u i l t wider to allow the medial d i v i d e r to be 
added a t a l a t e r date 

Tlien on, or about J u l y 3, 1950, the medial d i v i d e r was completed and s i n c e that 
time the front to front, or head-on accidents have been e x t i n c t . 

The only accidents on the above mentioned highway s i n c e the i n s t a l l a t i o n of the 
medial d i v i d e r have been rear-end c o l l i s i o n s of not too s e r i o u s a nature, which are 
caused by d r i v e r s stopping suddenly i n the i n s i d e lane when intending to make a l e f t 
turn at i n t e r s e c t i o n s and regular cross t r a f f i c i n t e r s e c t i o n accidents. 

The personal i n j u r y l i s t has been e x c e p t i o n a l l y low and of a minor nature up to 
t h i s time. Of course, hazardous d r i v i n g conditions have been a t a mininum s i n c e the 
i n s t a l l a t i o n of the medial d i v i d e r . Many persons are of the opinion that the medial 
d i v i d e r w i l l cause hazardous d r i v i n g conditions during the winter months, by preventing 
the water and s l u s h from d r a i n i n g o f f during the day time, which w i l l n a t u r a l l y freeze 
during the night. 

Hie outstanding complaint being r e c e i v e d from motorists i s that they are unable to 
see the d i v i d e r at night, e s p e c i a l l y i n rainy, misty, or foggy weather, when t r a f f i c i s 
very l i g h t . 

On Sunday, November 19, between the hours of 2.30 PM and 9-30 PM, during misty 
weather conditions, the h e a v i e s t t r a f f i c flow m h i s t o r y t r a v e l e d south on US-23 and 
during that time there were j u s t two very minor resr-end property damage accidents on 
the highway m question. 

In our opinion, the medial d i v i d e r has aided g r e a t l y i n the reduction of accidents 
t h i s f a r and we are anxiously w a i t i n g to see what changes winter weather w i l l bring, i f 
any 

R e s p e c t f u l l y submitted, 
/ s / E E. S e c r i a t 
Captain E E. S e c r i s t 
D i s t r i c t Commander 

EES SJR D i s t r i c t No 3 
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SYMPOSIUM ON HIGHWAYS WITH A 

NARROW MEDIAN - NEW J E R S E Y 

Ralph L. F i s h e r , Engineer of Design. New Jersey State Highway Department 

The use o f medians f o r h i g h w a y s 
o f f o u r o r more l a n e s i n w i d t h has 
become a c c e p t e d p r a c t i c e f o r new 
f a c i l i t i e s and a l s o f o r m o d e r n i z a ­
t i o n o f e x i s t i n g r o a d s . The maximum 
b e n e f i t s f r o m t h e u s e o f m e d i a n s 
o c c u r s when t h e y a r e o f s u f f i c i e n t 
w i d t h t o ( 1 ) p r o v i d e freedom o f op­
e r a t i o n f r o m o p p o s i n g t r a f f i c , ( 2 ) 
p r o v i d e space f o r c r o s s i n g and t u r n ­
i n g v e h i c l e s a t i n t e r s e c t i o n s o r 
i s l a n d o p e n i n g s and ( 3 ) t o m i n i m i z e 
h e a d l i g h t g l a r e . 

A 1 6 - f t . median i s the minimum i n 
w h i c h a l e f t t u r n c h a n n e l c a n be 
c o n s t r u c t e d . For t h i s reason a med­
i a n l e s s t h a n 1 6 - f t . i n w i d t h i s n o t 
c o n s i d e r e d good d e s i g n i n New J e r s e y . 

However, t h e w i d t h o f median i s 
o f t e n l i m i t e d by a v a i l a b l e w i d t h o f 
r i g h t - o f - w a y , economic c o n s i d e r a t i o n s 
o r o t h e r reasons and narrow medians, 
a l t h o u g h n o t d e s i r a b l e , a r e some­
t i m e s n e c e s s a r y . , 

The medians on Route 17 and Route 
28 i n N o r t h e r n New J e r s e y are>-be-
l i e v e d t o r e p r e s e n t w h a t may be 
c o n s i d e r e d t h e minimum i n m e d i a n 
d e s i g n . 

ROUTE 17 

The Site - F i g u r e 1 shows t h e gen­
e r a l l o c a t i o n o f Route 17 i n n o r t h ­
e r n New J e r s e y . T h i s n o r t h - s o u t h 
r o u t e c r o s s e s 3 m a j o r e a s t - w e s t 
r o u t e s (Routes S3, 6 and 4) and t h u s 
s e r v e s as a c o n n e c t i n g r o a d m ad­
d i t i o n t o s e r v i n g l a r g e c o n c e n t r a ­
t i o n s o f l o c a l t r a f f i c . F i g u r e 2 
shows a s e c t i o n o f t h i s r o u t e i n 
r e l a t i o n t o l o c a l s t r e e t s and h i g h ­
ways. 

T h i s s e c t i o n o f Route 17 may be 
c o n s i d e r e d i n g e n e r a l as a m a j o r 
s t r e e t t h r o u g h a r e s i d e n t i a l o r 
s u b u r b a n a r e a , w i t h some b u s i n e s s 
e s t a b l i s h m e n t s . 

A t t h e t i m e t h a t s t u d i e s w e r e 
b e i n g made f o r t h e i m p r o v e m e n t o f 
R o u t e 17, t h e H i g h w a y D e p a r t m e n t 
had l o n g r a n g e p l a n s f o r t h e c o n ­
s t r u c t i o n o f o t h e r r o u t e s t h a t would 
r e l i e v e t r a f f i c c o n d i t i o n s on Route 
17. Due t o t h e t o p o g r a p h y , numer­
ous i n t e r s e c t i n g s t r e e t s and l i m i t e d 
r i g h t - o f - w a y , t h e e x p e n s e o f c o n ­
v e r t i n g Route 17 t o a h i g h c a p a c i t y 
r o u t e was c o n s i d e r e d e x c e s s i v e . For 
t h e s e r e a s o n s , t h e i m p r o v e m e n t o f 
R o u t e 17 was h e l d t o w h e t may be 
c o n s i d e r e d an a b s o l u t e minimum f o r a 
d i v i d e d highway. 

The Highway - B e f o r e d u a l i z a t i o n , 
Route 17 was a t h r e e l a n e r o a d w i t h 
30 f t . o f pavement, a 1 0 - f t . s h o u l d e r 
on one s i d e and a 2 - f t . s h o u l d e r on 
t h e o t h e r s i d e as shown i n F i g u r e 3. 
The d u a l i z a t i o n c o n s i s t e d o f t h e 
i n s t a l l a t i o n o f a 2 - f t . w i d e l o w 
c u r b e d i s l a n d and two 2 4 - f t . pave­
ments. There a r e n o t any s h o u l d e r s 
b u t p a r k i n g i s p r o h i b i t e d . 

F i g u i c 4 sho«5 d e t a i l s a t one o f 
t h e major i n t e r s e c t i o n s . The 10 f t . 
o f a d d i t i o n a l pavement on the n o r t h ­
e a s t c o r n e r o f t h e i n t e r s e c t i o n was 
p r o v i d e d i n o r d e r t h a t t h r u v e h i c l e s 
c o u l d pass v e h i c l e s w a i t i n g t o make 
a l e f t t u r n . 

Most o f t h e m a j o r i n t e r s e c t i o n s 
have t r a f f i c s i g n a l s w i t h a l l t u r n ­
i n g m o v e m e n t s p e r m i t t e d . T h e s e 
s i g n a l s are n o t c o o r d i n a t e d . 

T h i s s e c t i o n o f Route 17 t r a v e r s e s 
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t h e edge o f t h e m a r s h a r e a , s o t h a t 
t h e g r a d e s a r e g e n e r a l l y q u i t e f l a t . 

One o f t h e d i s a d v a n t a g e s o f a 
n a r r o w m e d i a n i s t h e d i f f i c u l t y o f 
p r o v i d i n g a d e q u a t e d r a i n a g e . I f 
e a c h r o a d w a y h a s a two way c r o w n , 
t h e n t h e c u r b l i n e s o f t h e m e d i a n 
a r e g u t t e r l i n e s . V e h i c l e s r i d i n g 
c l o s e t o t h e c u r b l i n e t h r o w w a t e r 
o r s l u s h a c r o s s t h e n a r r o w m e d i a n 
o n t o c a r s t r a v e l i n g i n t h e o p p o s i t e 
d i r e c t i o n . One way t o r e m e d y t h i s 
c o n d i t i o n i s t o p r o v i d e i n n e r s h o u l ­
d e r s w i t h i n l e t s on e a c h s i d e o f t h e 
m e d i a n . 

On R o u t e 17 i t was n o t f e a s i b l e 
t o p r o v i d e i n n e r s h o u l d e r s s o t h e 
r o a d w a y s w e r e s l o p e d away f r o m t h e 
m e d i a n and i n l e t s w e r e i n s t a l l e d a t 
t h e o u t s i d e c u r b l i n e s . T h i s method 
h a s t h e d i s a d v a n t a g e o f t h a t d u r i n g 
p e r i o d s o f f r e e z i n g and thaw, w a t e r 
from m e l t i n g snow on t h e median w i l l 
r u n p a r t way a c r o s s t h e pavement and 
t h e n f r e e z e . 

make l e f t t u r n s . 

- SECTION AFTER DUALIZATION 

F i g u r e 3. R o u t e 17 - 2 4 - i n . M e d i a n 

F i g u r e 4. 

F i g u r e 2. 

Whit. Concrel. '• 

4 
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F i g u r e 5. R o u t e 17 - 2 4 - i n . Medis 

The Median - Due t o t h e many p r i v a t e 
d r i v e w a y s and e n t r a n c e s a l o n g R o u t e 
17, i t was f e l t u n d e s i r a b l e t o u s e 
t h e u s u a l h i g h median c u r b w i t h med­
i a n o p e n i n g s as t h e numerous o p e n i n g s 
would p r a c t i c a l l y n u 1 1 i f y t h e b e n e f i t 
o f t h e m e d i a n . I n a d d i t i o n , a s t h e 
a r e a d e v e l o p e d , t h e D e p a r t m e n t would 
be p u t t o t h e e x p e n s e and t r o u b l e 
o f c o n s t a n t l y p r o v i d i n g new o p e n i n g s 
f o r e a c h n e w d r i v e w a y . I t was 
t h e r e f o r e d e c i d e d t o u s e a low mount-
a b l e c u r b c o n t i n u o u s b e t w e e n s t r e e t 
i n t e r s e c t i o n s t h a t c o u l d be c r o s s e d 
a t a n y p o i n t by t r a f f i c d e s i r i n g t o F i g u r e 6. 
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D e t a i l s o f t h i s c u r b a r e shown on 
F i g u r e 5. The c u r b i s made o f c a s t 
i n p i a c e w h i t e c o n c r e t e w i t h a s c o r e d 
r e f l e c t i n g s u r f a c e . E x p a n s i o n j o i n t s 
were i n s t a l l e d e v e r y 12 f t . 

F i g u r e 6 shows a g e n e r a l v i e w o f 
t h e c u r b , and F i g u r e 7 i s a c l o s e - u p 
v i e w s h o w i n g d e t a i l s o f t h e s c o r i n g . 
F i g u r e 8 i s a p h o t o g r a p h s h o w i n g a 
t y p i c a l s e c t i o n o f t h e h i g h w a y . 

F i g u r e 7. 

F i g u r e 8. 

The Cost 

i s 4 mi. 
- The l e n g t h o f t h i s p r o j e c t 
I t was c o m p l e t e d i n J a n u a r y 

1949. The t o t a l c o s t was 1 8 2 2 , 3 0 5 . 0 0 . 
T h i s i n c l u d e d t h e c o n v e r s i o n from 3 
l a n e s t o 4 l a n e s and t h e r e s u r f a c i n g 
o f t h e e x i s t i n g pavement. 

The m e d i a n was c o n s t r u c t e d a t a 
c o s t o f $3.90 a l i n . f t . o r a t o t a l 
o f $ 69,759.30 f o r t h e 17,887 l i n . f t . 

The Traffic - Due t o t h e n u m e r o u s 
i n t e r s e c t i n g s t r e e t s , t h e r e i s c o n ­
s i d e r a b l e v a r i a t i o n i n t h e t r a f f i c 
v o l u m e s a l o n g t h e f o u r m i l e s e c t i o n 
o f h i g h w a y . 

A v e r a g e d a i l y t r a f f i c f o r 1 9 5 0 
v a r i e d f r o m a b o u t 1 8 , 0 0 0 a t t h e 
s o u t h e r n end t o o v e r 30,000 n e a r t h e 
c e n t e r a n d d r o p p i n g t o a b o u t 2 5 , 5 0 0 
n e a r t h e n o r t h e r n end. The t h i r t i e t h 
p e a k h o u r v o l u m e i s 11 p e r c e n t o f 
a n n u a l a v e r a g e d a i l y t r a f f i c , o n e w a y . 

T a b l e 1 s h o w s a t r a f f i c c l a s s ­
i f i c a t i o n b a s e d on a c o u n t o f 1442 
v e h i c l e s t a k e n on M a r c h 14, 1 9 5 0 , 
n e a r t h e s o u t h e r n e nd o f t h e p r o j e c t . 

TABLE 1 

P e r c e n t o f 
Type V e h i c l e Number T o t a l 

P a s s e n g e r C a r s 1253 86. 89 
T r u c k s 

below t o n s 47 3. 25 
2 a x l e d u a l t i r e s 70 4. 86 
3 a x l e d u a l t i r e s 4 29 

T r a c t o r T r a i l e r s 
3 a x l e 42 2. 91 
4 a x l e 13 90 

B u s e s 13 90 

TOTAL V E H I C L E S 1442 100. 00 

TYPE 

. TABLE 2 

ACCIDENT SUMMARY r - ROUTE 17 

' 1948 1949 F I R S T 6 MONTHS 
1950 

R i g h t A n g l e 33 26 12 

Same D i r e c t i o n 104 116 69 
L e f t T u r n 27 26 15 
P e d e s t r i a n 6 1 0 
F i x e d O b j e c t 7 11 10 
O t h e r 8 5 3 

TOTAL 185 185 109 
I n j u r i e s 82 90 37 
F a t a l i t i e s 3 0 0 

NOTE: T R A F F I C INCREASE 8 PERCENT PER YEAR 
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T a b l e 2 g i v e s t h e a c c i d e n t sum­
m a r y f o r t h e y e a r 1948 ( t h e y e a r 
b e f o r e d u a l i z a t i o n ) and f o r 1949 and 
the f i r s t h a l f o f 1950. I t i s i n t e r ­
e s t i n g t o n o t e t h a t t h e r e have been 
no o p p o s i t e d i r e c t i o n a c c i d e n t s . 

The a f f e c t o f t h e i n s t a l l a t i o n o f 
t h e m e d i a n on a c c i d e n t s c a n n o t be 
d e t e r m i n e d from the r e c o r d s as o t h e r 
c o n d i t i o n s were changed by t h e d u a l ­
i z a t i o n . 

V e h i c l e s m a i n t a i n an a v e r a g e 
d a y t i m e c l e a r a n c e o f 1.8 f t . f r o m 
t h e edge o f t h e c e n t e r c u r b when 
t h e r e i s a v e h i c l e on t h e i r r i g h t 
and 2.1 f t . when t h e l a n e on t h e i r 
r i g h t I S u n o c c u p i e d . 

Average speeds o f v e h i c l e s a l o n g 
R o u t e 17 t a k e n d u r i n g November o f 
1950 shows an average speed o f 40.0 
m.p.h. f o r p a s s e n g e r c a r s and 35.7 
m.p.h. f o r t r u c k s . The 85 p e r c e n t i l e 
speeds were 46 m.p.h. f o r t r u c k s and 
47 m.p.h. f o r p a s s e n g e r v e h i c l e s . 

so 
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ROUTE 17 

Figure 10. 

F i g u r e s 9 and 10 show t u r n i n g 
movements a t two o f the major i n t e r ­
s e c t i o n s . 

The Summary - T h i s s e c t i o n o f Route 
17 p r e s e n t s the r a t h e r common problem 
o f i m p r o v i n g an o l d r o u t e h a v i n g 
l i m i t e d r i g h t - o f - w a y and p a s s i n g 
t h r o u g h b u i l t up a r e a s . The c o s t o f 
i m p r o v i n g i t t o m o d e r n s t a n d a r d s 
would be p r o h i b i t i v e . I t i s g e n e r a l l y 
cheaper t o b u i l d a n o t h e r r o a d on new 
r o u t e s . On t h e o t h e r h a n d , some 
i m p r o v e m e n t s s h o u l d be made as t h e 
e x i s t i n g r o a d p a s s e s t h r o u g h d e ­
v e l o p e d a r e a s and w i l l a l ways c a r r y 
f a i r l y l a r g e v o l u m e s o f t r a f f i c . 

The above d e s c r i b e d i m provements 
t o R o u t e 17 may be c o n s i d e r e d t h e 
minimum t h a t can be done f o r t h e con­
v e r s i o n o f an e x i s t i n g 3 l a n e h i g h ­
way t o a 4 l a n e d i v i d e d h i g h w a y . 

T h i s median may be c o n s i d e r e d an 
e x p e r i m e n t a l t y p e and has n o t been i n 
use a s u f f i c i e n t l e n g t h o f t i m e t o 
r e a c h f i n a l c o n c l u s i o n s as t o i t s 
m e r i t s . However i t w o u l d appear t o 
have t h e f o l l o w i n g a d v a n t a g e s o v e r 
t h e c o n v e n t i o n a l h i g h e r t y p e . 

( 1 ) Openings f o r d r i v e w a y s , l e f t 
t u r n s and 'V" t u r n s are n o t n e c e s s a r y 
and a c o n t i n u o u s median can be used 
between s t r e e t i n t e r s e c t i o n s . B e f o r e 
c o n s t r u c t i o n , some c o n c e r n was ex­
p r e s s e d t h a t m o t o r i s t s m i g h t n o t 
c r o s s t h i s c u r b f o r l e f t and "U" 
t u r n s . However, t h i s has n o t p r o v e d 
t o be t h e case as m o t o r i s t s do n o t 
h e s i t a t e t o c r o s s t h i s c u r b i n o r d e r 
t o make a t u r n i n g movement. 

( 2 ) I t g i v e s a p o s i t i v e s e p a r a t i o n 
o f o p p o s i t e d i r e c t i o n t r a f f i c b u t 
can be c r o s s e d i n an emergency ( i f 
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the o p p o s i t e l ane i s v a c a n t ) i n o r ­
der to avo id a c o l l i s i o n . 

( 3 ) I t f a c i l i t a f e s the movement 
of p o l i c e c a r s , f i r e a p p a r a t u s e t c . 

(4 ) In case of f i r e or a c c i d e n t s , 
any s e c t i o n o f one roadway can be 
c l o s e d o f f and two way t r a f f i c main­
t a i n e d on the o ther roadway. 

( 5 ) T h i s type o f c u r b seems to 
c o l l e c t l e s s d e b r i s and snow t h a n 
the c o n v e n t i o n a l h i g h e r type . T h i s 
may he due p a r t i a l l y to the f a c t 
that v e h i c l e s r i d e c l o s e r to i t than 
they would to a h i g h e r c u r b . 

ROUTE 28 

The Site - F i g u r e 11 shows the gen­
e r a l l o c a t i o n of Route 28 i n r e l a t i o n 
to o t h e r main h ighways . T h i s route 
i s a d i r e c t e a s t - w e s t r o a d a c r o s s 
New J e r s e y f r o m P e n n s y l v a n i a to 
Newark and New Y o r k . 

F i g u r e 12 shows a two mi l e s e c t i o n 
o f t h i s r o u t e . T h i s s e c t i o n i s a 
r u r a l road a c r o s s a mountain wi th no 
i n t e r s e c t i n g r o a d s - o f a n y importance . 

The Highway - B e f o r e d u a l i z a t i o n , 
t h i s s e c t i o n c o n s i s t e d of 20 f t . of 
pavement w i t h e a r t h s h o u l d e r s . I t 
has c u r v e s as s h a r p as 10 deg. and 
g r a d e s of 7 . 2 p e r c e n t . T h e r e were 
but few s e c t i o n s where i t was pos ­
s i b l e to pass s low moving v e h i c l e s . 

Due to the topography, c o n s t r u c ­
t i o n o f a new h i g h w a y on b e t t e r 
a l i gnment and grades w'ould p r o b a b l y 
n e c e s s i t a t e a t u n n e l . G r a d i n g c o s t s 
would a l s o be h i g h . As money was 
not a v a i l a b l e f o r a new highway, i t 
was d e c i d e d to d u a l i z e the e x i s t i n g 
r o a d as shown i n F i g u r e 1 3 . The 
d u a l i z a t i o n c o n s i s t e d of r e s u r f a c i n g 
and w i d e n i n g the e x i s t i n g r o a d to 
23 f t . , the c o n s t r u c t i o n o f 23 f t . 
o f new pavement and a 2 f t . 6 i n . 
c u r b e d median and o u t e r s h o u l d e r s 
10 f t . w i d e . 

The i s l a n d openings v a r y from 30 
to 50 f t . i n l e n g t h . F i g u r e 14 shows 
a t y p i c a l o p e n i n g . A l l t u r n s a r e 
p e r m i t t e d . F i g u r e 15 shows the 
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lengtti of ironxtion irope 
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Figure 15. 

Figure 16. 



78 

t r a n s i t i o n i n curb h e i g h t at i s l a n d 
o p e n i n g s and a t t h e e n d s o f t h e 
i s l a n d s . T h i s was done to p r e s e n t 
l e s s of a hazard to the m o t o r i s t who 
ran i n t o the c e n t e r i s l a n d . I t was 
d e s i g n e d to "hand u p " the v e h i c l e 
and cause i t to s l i d e a long the top 
of the c u r b . V e h i c l e s t h a t have run 
i n t o the ends o f the i s l a n d s come 
to a s l i d i n g s top w i t h o u t i n j u r y to 
the o c c u p a n t s and but l i t t l e or no 
damage to the v e h i c l e . 

F i g u r e 16 shows a t y p i c a l s e c t i o n 
of the highway. 

Figure 17. Route 28 - 3 0 - i n . Median 

Figure 18. 

The Median - F i g u r e 17 shows d e t a i l s 
of the median. The curb was c a s t i n 
p l a c e w i t h e x p a n s i o n j o i n t s e v e r y 
20 f t . The i n t e r i o r c o n s i s t s o f 
grey c o n c r e t e w i t h a minimum t h i c k ­
n e s s of 2 i n . of w h i t e c o n c r e t e on 

the e x p o s e d s u r f a c e s . The top o f 
the curb i s s c o r e d . 

F i g u r e 18 shows a c l o s e up v iew 
of the median. 

The Cost - The l ength of t h i s p r o j e c t 
i s 2 . 0 4 m i . and was c o m p l e t e d i n 
November o f 1949. The t o t a l c o s t 
was S634 ,128 . 

The 7 ,550 f t . of median as shown 
i n f i g u r e 14 was c o n s t r u c t e d a t a 
c o s t of $5 .74 a l i n . f t . or a t o t a l 
o f $ 4 3 , 3 3 7 . I n a d d i t i o n t h e r e was 
1,613 f t . of median doweled to ex­
i s t i n g pavement at a cos t of $5.10 a 
l i n . f t . or a t o t a l c o s t of $ 8 , 2 2 6 . 3 0 . 
The 9 ,163 l i n . f t . c o s t $ 5 1 , 5 6 3 . 3 0 . 

The T r a f f i c - T h e a v e r a g e d a i l y 
t r a f f i c amounts to 8 ,000 v e h i c l e s . 
T h e 3 0 t h p e a k h o u r f a c t o r i s 14 
p e r c e n t , g i v i n g a peak hour d i r e c ­
t i o n a l f low of 560 v e h i c l e s . T h i r t y 
p e r c e n t of the v e h i c l e s c o n s i s t o f 
t r u c k s . 

The a v e r a g e s p e e d s u p g r a d e a r e 
50 m . p . h . f o r p a s s e n g e r c a r s and 
16 m . p . h . f o r t r u c k s . The c o r r e s ­
p o n d i n g 85 p e r c e n t i l e s p e e d s a r e 
56 m . p . h . and 30 m.p .h . The average 
speeds downgrade a r e 52 m . p . h . f o r 
p a s s e n g e r c a r s and 51 m . p . h . f o r 
t r u c k s . The c o r r e s p o n d i n g 85 p e r ­
c e n t i l e speeds are 58 m . p . h . and 60 
m.p .h . 

V e h i c l e s a r e r e l u c t a n t to d r i v e 
c l o s e to t h i s c u r b . A f t e r p a s s i n g 
a s l o w e r moving v e h i c l e , most c a r s 
moved over to the r i g h t hand l a n e . 
V e h i c l e s m a i n t a i n an average daytime 
c l e a r a n c e o f 3 f t . from the edge o f 
t h e c e n t e r c u r b when t h e r e i s a 
v e h i c l e on t h e i r r i g h t . On c u r v e s 
to the l e f t , t h e r e i s some tendency 
to cut c o r n e r s and the average c l e a r ­
ance from the c e n t e r c u r b i s about 
2 .5 f t . 

T h i s r o u t e has not been open to 
t r a f f i c a s u f f i c i e n t l e n g t h of time 
to r e a c h c o n c l u s i o n s as to a c c i d e n t s . 
For the f i r s t 8 months of 1950 there 
were 15 a c c i d e n t s i n v o l v i n g 9 i n ­
j u r i e s and one f a t a l i t y . E i g h t o f 
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t h e a c c i d e n t s o c c u r r e d i n c l e a r w e a t h ­
e r . T h e r e w e r e no o p p o s i t e d i r e c ­
t i o n a c c i d e n t s . 

I n 1 9 4 8 ( t h e l a s t y e a r b e f o r e 
s t a r t o f c o n s t r u c t i o n f o r t h e d u a l -
i z a t i o n ) t h e r e were 13 a c c i d e n t s i n ­
v o l v i n g 12 i n j u r i e s . Four o f t h e s e 
a c c i d e n t s w e r e o p p o s i t e d i r e c t i o n 
a n d 8 o c c u r r e d i n c l e a r w e a t h e r . 

Summary - The c o s t o f i n s t a l l i n g a 
w i d e median on t h i s s e c t i o n o f Route 
28 w o u l d have been p r o h i b i t i v e . On 
t h e o t h e r hand , a n a r r o w median w i t h 
a s t a n d a r d 8 i n . h i g h c u r b was n o t 
c o n s i d e r e d a d e q u a t e because o f t h e 

s h a r p c u r v a t u r e , s t e e p g r a d e s and 
h i g h p e r c e n t a g e o f t r u c k s . 

The b a r r i e r c u r b has s e r v e d i t s 
f u n c t i o n o f p r e v e n t i n g c r o s s i n g o f 
t h e n a r r o w m e d i a n . Some h i g h w h e e l e d 
t r u c k s have managed t o s t r a d d l e i t 
b u t none have c r o s s e d i n t o t h e o p ­
p o s i t e l a n e s . 

T h i s c u r b has p r o b a b l y p r e v e n t e d 
some a c c i d e n t s f r o m v e h i c l e s whose 
b r a k e s h a v e f a i l e d . On s e v e r a l 
o c c a s i o n s , m a r k s on t h e c u r b show 
t h a t t r u c k s r u b a g a i n s t t h e c u r b t o 
k e e p t h e speed o f t h e v e h i c l e u n d e r 
c o n t r o l . T h i s w o u l d n o t be p o s s i b l e 
w i t h a l o w e r c u r b . 
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T H E E F F E C T OF VARIOUS T Y P E S OF MEDIAN D I V I D E R S 

ON T H E L A T E R A L POSITIONING OF CARS 

E. B . Sh rope , Principal Civil Engineer. Bureau of Highway Planning 
New York State Department of Public Horks 

One o f t h e g e n e r a l l y a c c e p t e d 
g o o d d e s i g n p r a c t i c e s i n h i g h w a y 
e n g i n e e r i n g i s t h e p r o v i s i o n o f a 
m e d i a n o r c e n t e r d i v i d e r b e t w e e n 
o p p o s i n g l a n e s o f t r a f f i c i n a m u l t i -
l a n e h i g h w a y . T h e m o s t h e a v i l y 
t r a v e l e d modern h i g h w a y s a r e b e i n g 
b u i l t w i t h t h e s e c e n t e r d i v i d e r s . 

H i g h w a y s c o n s t r u c t e d w i t h m e d i a n 
d i v i d e r s r e d u c e t h e d a n g e r o f h e a d -
on c o l l i s i o n s and s i d e - s w i p e s be tween 
o p p o s i n g l a n e s o f t r a f f i c . T h e y 
p r o v i d e p r o t e c t i o n f o r l e f t h a n d 
t u r n i n g movements and a s a f e t y zone 
f o r p e d e s t r i a n s who m u s t c r o s s t h e 
h i g h w a y . 

Among h i g h w a y e n g i n e e r s t h e r e i s 
q u i t e a v a r i a n c e o f o p i n i o n r e g a r d i n g 
t h e e f f e c t i v e n e s s o f t h e d i f f e r e n t 
t y p e s and w i d t h s o f d i v i d e r s and o f 
t h e a d v a n t a g e s o f t h e c u r b e d v s . 
n o n - c u r b e d s e c t i o n s . T e c h n i c a l 
q u e s t i o n s have r i s e n as t o t h e use 
o f t h e w a l l t y p e s e p a r a t o r s and o f 
t h e p r o p e r w i d t h s o f t h e two l a n e s . 

I n t h e s p r i n g o'f 19S0 , t h e New 
Y o r k S t a t e D e p a r t m e n t o f P u b l i c 
Works , i n c o o p e r a t i o n w i t h t h e U n i t e d 
S t a t e s B u r e a u o f P u b l i c R o a d s , i n ­
i t i a t e d a r e s e a r c h p r o g r a m i n an 
a t t e m p t . t o add t o t he f u n d o f k n o w l ­
e d g e on v e h i c l e o p e r a t i o n a s i t 
r e l a t e s t o h i g h w a y d e s i g n . I t was 
ag reed t h a t one o f t h e f i r s t s u b j e c t s 
f o r i n v e s t i g a t i o n w o u l d be t h e s t u d y 
o f m e d i a n d i v i d e r s i n r e l a t i o n t o 
t h e i r e f f e c t on p o s i t i o n i n g o f f r e e 
m o v i n g passenger c a r s . 

The L o n g I s l a n d P a r k w a y S y s t e m 
o f f e r e d an u n u s u a l l y f e r t i l e f i e l d 
f o r c o n d u c t i n g such t e s t s , p r e s e n t i n g 
a v a r i e t y o f h i g h w a y c h a r a c t e r i s t i c s 
and t y p e s o f m e d i a n s . 

LOCATION PLAN 

R e p r e s e n t a t i v e s o f t h e New Y o r k 
S t a t e D e p a r t m e n t o f P u b l i c Works and 
t h e U n i t e d S t a t e s B u r e a u o f P u b l i c 
Roads s e l e c t e d 18 l o c a t i o n s f o r t h e 
t e s t s . E a c h l o c a t i o n h a d a s i t e 
c o n d i t i o n d i f f e r e n t f r o m t h e o t h e r s , 
some were on t a n g e n t s and o t h e r s on 
c u r v e s o f v a r y i n g r a d i i . S i x d i f ­
f e r e n t t y p e s o f median d i v i d e r s were 
r e p r e s e n t e d . F i g u r e 1 s h o w s t h e 
g e n e r a l l o c a t i o n s o f t h e t e s t s . 

Photographs of Test Areas - P h o t o ­
g r a p h s o f t h e p a r k w a y s y s t e m i n t h e 
v i c i n i t y o f t h e t e s t l o c a t i o n s , 
( F i g s . 2 - 7 ) , show t h e c h a r a c t e r o f 
t he roadways and c o u n t r y s i d e t h r o u g h 
w h i c h t h e roadways pa s s . A l l o f t h e 
p a r k w a y s a r e l i m i t e d a c c e s s - w a y s 
w i t h no e n t r a n c e p e r m i t t e d f r o m t h e 
a d j a c e n t p r o p e r t y . C o m m e r c i a l v e ­
h i c l e s a r e p r o h i b i t e d f r o m u s i n g t h e 
pa rkway s y s t e m . 

T e s t s 1 , 2 . 13 , 13A, 1 4 , 1 5 . 16 
and 17 were l o c a t e d j u s t i n s i d e t h e 
New Y o r k C i t y c o r p o r a t i o n l a n e . The 
r e m a i n i n g t e s t s were l o c a t e d o u t s i d e 
t h e c i t y a rea i n Nassau C o u n t y . The 
l e g a l s p e e d l i m i t w i t h i n t h e c i t y 
i s 35 m . p . h . and o u t s i d e 40 m . p . h . 

The Pa rkway Sys tem c a r r i e s heavy 
t r a f f i c t o and f r o m New Y o r k C i t y 
w i t h peak h o u r s o c c u r r i n g n o t o n l y 
d u r i n g t h e n o r m a l r u s h h o u r p e r i o d s 
i n t h e m o r n i n g and e v e n i n g , b u t a l l 
d u r i n g t h e d a y , e s p e c i a l l y i n t h e 
summer , s e r v i c i n g t h e m i l l i o n s o f 
p e o p l e t r a v e l i n g t o t h e L o n g I s l a n d 
beaches . 
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Figure 1. Location of Tests on Median T r a f f i c Dividers 
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Figure 2. Concrete Wall with Pipe Figure 5. Grand C e n t r a l Parkway 
Concrete P a r a b o l i c D i v i d e r 

Figure 3. Southern State Parkway 
Concrete Wall with Pipe .i 

Figure 4. Grand C e n t r a l Parkway 
Concrete Center D i v i d e r 

Figure 6. Northern Sta te Parkway 
Div ided Pavement 9 f t . Center 

M a l l , 13 f t . P a s s i n g Lanes 
and 12 f t . Outside Lanes 

T Y P E S OF MEDIAN T R A F F I C D I V I D E R S 

F i g u r e 8 shows the s i x t y p e s o f 
median t r a f f i c d i v i d e r s i n use on the 
Long I s l a n d Parkway System. Some of 
the h ighways under t e s t were o r i g ­
i n a l l y c o n s t r u c t e d w i t h o u t w a l l 
d i v i d e r s o f any type . Subsequent ly , 
t h e n a r r o w - w a l l t y p e d i v i d e r was 
s u p e r i m p o s e d upon many m i l e s o f 
pavement to a f f o r d a p h y s i c a l s e p ­
a r a t o r (See 1, 2 & 3 , F i g u r e 8 ) . I n 
1949, the l a s t of the c o n t r a c t s were 
l e t f o r t h e c o n s t r u c t i o n o f t h e 
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narrow c o n c r e t e w a l l (See 1, F i g . 8) 
wi th pipe mounting, on the remain ing 
p o r t i o n s of the Parkway System where 
no p h y s i c a l s e p a r a t o r o f any type 
e x i s t e d . 

CONDUCTING THE T E S T S 

Figure 7. Southern State Parkway 
6 - i n . P a i n t L i n e D i v i d e r 

B̂" PIPE 

I N A R B O * C O N C R E T E W A L L WITH P I P E 

2. N A R R O W C O N C R E T E W A L L 

3 . C O N C R E T E P A R A B O L I C W A L L 

4. N I N E F O O T (9 ' ) G R A S S M E D I A N WITH LOW 4 " C U R B . 

5. PAINT L I N E D I V I D E R ( N O P H Y S I C A L S E P A R A T O R ) 

6. W I D E G R A S S M A L L ( 4 2 f l . Wl D E , NO C U R B ) 

/ LANE WIDTHS VARY FflOII 10 TO 13 FT, 
"''̂ "1 TESTS CONDUCTED ON TANOENTS AND ON CURVED 

t ALICNMCNT SECTIONS , 

Figure 8. Types of Median T r a f f i c D i v i d e r s 

In a d d i t i o n to the s i x t y p e s of 
median d i v i d e r s , the t e s t s i t e s on 
l i m i t e d a c c e s s parkways provided the 
f o l l o w i n g f e a t u r e s : d i f f e r e n t lane 
w i d t h s , d i f f e r e n t curb h e i g h t s , t a n ­
gent and c u r v e d roadway a l i g n m e n t , 
wide v a r i a t i o n i n t r a f f i c vo lumes , 
f l a t g r a d e s , e l i m i n a t i o n o f t h e 
e f f e c t s o f a l l type commerc ia l v e ­
h i c l e s and m a r g i n a l i n t e r f e r e n c e . 
T h ese f e a t u r e s a r e shown i n d e t a i l 
i n Tab le 1. 

T e s t s were conducted d u r i n g the 
d a y l i g h t hours i n the month of J u l y 
1950, and a r e c o r d made o f a p p r o x ­
i m a t e l y 85 ,000 c a r s . Each t e s t ran 
f o r a p e r i o d o f a b o u t 3 h o u r s . 

T e s t s which are grouped t o g e t h e r 
such as 1 and 2, 4 and 5, e t c . , were 
taken at the same po in t on the h i g h ­
way but on the opposing roadway l a n e s 
( T a b l e 1 ) . E i g h t o f the t e s t s were 
taken on c u r v e s the s h a r p e s t of which 
was 7 .8 deg. (R=735 f t . ) . 

T e s t equipment was s e t up i n the 
morning j u s t be fore the home-to-work 
movement and d a t a r e c o r d e d f o r the 
3 - h r . p e r i o d . The e q u i p m e n t was 
then p i cked up and s e t i n a new t e s t 
l o c a t i o n l a t e r i n the day so as to 
r e c o r d the w o r k - t o - h o m e peak hour 
movement. 

Test Equipment - The p o r t a b l e t r u c k 
mounted t e s t equipment f u r n i s h e d and 
operated by the Un i t ed S t a t e s Bureau 
of P u b l i c Roads recorded the volume, 
speed and p l a c e m e n t o f c a r s i n the 
two l a n e s . 

A b r i e f d e s c r i p t i o n of the e q u i p ­
ment and method o f r e c o r d i n g the 
d a t a i s o u t l i n e d a s f o l l o w s : 

Speed - Rubber a i r tubes were f a s ­
tened to the pavement, 20 f t . a p a r t , 
to r e c o r d the s p e e d s o f v e h i c l e s . 
As the t i r e p a s s e d o v e r the f i r s t 
tube i t a c t i v a t e d a r e c o r d i n g mech­
a n i s m w h i c h was s t o p p e d when the 
t i r e p a s s e d o v e r the s e c o n d t u b e . 
The d i f f e r e n c e i n t iming was recorded 
on an a d d i n g machine tape p l a c e d i n 
a v e h i c l e w h i c h was p a r k e d o f f to 
one s i d e of the road . In a l l c a s e s , 
the l o c a t i o n o f the equ ipment and 
o p e r a t o r s i n no way i n f l u e n c e d the 
d r i v e r s under o b s e r v a t i o n . 

Vehicle Placement - A s e g m e n t e d 
m e t a l s t r i p i n c o n j u n c t i o n w i t h a 
c o n t i n u o u s s t r i p was used to d e t e r ­
mine the l a t e r a l p o s i t i o n o f the 
v e h i c l e i n i t s l a n e . E a c h f o o t o f 
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TABLE 1 
SUMMARY OF FIELD DATA BY TEST SHOWING PAVEMENT CHARACTERISTICS 

oto 
u i z ROUTE NEAR ALIGN­

MENT 

jz$2 

I f 

HALF 
CROSS-SECTION 

LANE 2 LANE 
TIME TOTAL 

VOLUME 

Cross 
Island 
Pkwy. 
N.YC 

Merrick 
Rood 
NYC 

Tangent 
I000'± 
North 

lOOO't 
South 

South 

North 

painted dash 
line 

mi 
-12'. 

1-12' 

7 ^ 

A M 

S^SO 

l i 

South­
ern 
State 
Pkwy. 

Valley 
Stream 
State 
Park 

Curve 
R=l400't 
D=4.l» 
L=845 

West 

f R t 

I 
l l ^ l l ' -

3 ^ 

P.M. 
3S0O 

^46 

South­
ern 
State 
Pkwy. 

Hemp­
stead 
Avenue 

Tangent 
500' 
East 

300' 
West 

S'galv.plpe 

West 

East 

same as 
test 3 above 
asph. surf. 

14 divider 

2^ 

4-700 

6 South-
em 
State 
Pkwy. 

Boldwin 

Road 

Curve 
R»735' 
D=7.8' 
L»760' 

West 

Eost 

*• 4" site 6 
^ 3 " s l t e 7 ^ | 2 . 

i cone surf >9 

^'perfibank 

7if 
A 

3^00 

8 

9 

South­
ern 
State 
ttwy. 

Baldwin 

Rood 

Tangent 
3 7 5 ' • 
WEST 

3 2 5 ' • 
EAST 

West 

East 

soma as test 6 8 7 

above 4" curb height 

7^. 
q3o 
AM. 

9 ' I 

Z700 

ALL TESTS{I-J7) WERE TAKEN WEEKDAYS MONDAY THRU FRIDAY DURING 
JULY 1950. 
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TABLE 1 (Continued) 
SUMMARY OF FIELD DATA BY TEST SHOWING PAVEMENT CHARACTERISTICS 

»-
ROUTE NEAR ALIGN­

MENT 
5 1 -

HALF ^ 
CROSS-SECTION 

LANE 2 LANE I 
TIME TOTAL 

VOLUME 

10 

South­
ern 
State 
Pkwy. 

Hemp­
stead 
Park 

Curve 
R=3I00' 
D» 1.85 • 

LolOOO' 

r R t . 

East cone surf.^ Mwnw 

MolT 
- 1 3 ' — | — 1 2 -
l^'psr ft. bonk 

P.M. 

350O 

I I 

12 

South­
ern 
State 
Pkwy. 

Hemp­
stead 
Park 

Tangent 
600'# 
EAST 

I000> 
WEST 

West 

East 

.12" 

9'-tf 
Moll 

6roM>2 

•\S- 12' 

AM 

2^ 

13 

ISA 

Cross 

Island 

Pkwy. 

South 
of 

Belmont 
Park 

PDintod dosh 
Tangent 
3200'* 
NORTH 

seoo'f 
SOUTH 

South 

North 

llneot>taJ3& « L 
Painted Sffily-x _ , A 
solid l l M ^ V tx_\\ 

GrSsT 
mall 

3SP 

•jeo 

ML 
4ZOO 

14 

15 

Grand 

Central 

Pkwy 

Hill­
side 
Pork 
N.Y.C. 

Curve 
RsZSOO 
D«2«i 
L>850' 

r R t 

West 

East 
> t . 

Ptaintod , Painted 
8" Ij irt i i t jp I dash line t 

5^ j k - t f - X - , 2 - - J ' I -

6 900 

5/00 

16 

17 

Grand 

Central 

Pk»7 

Union 

Turnpke 

Curve 
R-420C( 
D«l25*t 

L"i200' 

Wkst 

East 

Some as test 14 a 15 

above 

7» 

P.M. 

5300 

ALL TESTS (I-17) WERE TAKEN WEEKDAYS MONDAY THRU FRIDAY DURING 
JULY 1950. 
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t h e s e g m e n t e d s t r i p c o n t a i n e d a 
i n . " l i v e " o r r e c o r d i n g s e c t i o n and 
a 4 ) i i n . " d e a d " o r n o n - r e c o r d i n g 
s e c t i o n . As t h e t i r e p a s s e d o v e r 
t h e " l i v e " s e c t i o n i t made c o n t a c t 
w i t h t h e c o n t i n u o u s s t r i p and i t s 
p o s i t i o n w a s r e g i s t e r e d o n t h e 
a d d i n g m a c h i n e t a p e l o c a t e d i n t h e 
n e a r b y r e c o r d i n g v e h i c l e . T h e 
a c c u r a c y o f t h e r e c o r d i n g s has been 
f o u n d t o be c o r r e c t w i t h i n 0 . 2 5 f t . 

The d e t a i l s o f t h e e q u i p m e n t a r e 
d e s c r i b e d i n t h e B u r e a u o f P u b l i c 
R o a d s m a g a z i n e f o r A p r i l , 1 9 4 0 . 

H 11 
J S C 1 

Ca 
1 
m •% Dl ric » J S C 

- r -\ r 
DiUonn !• F i l l 

Figure 9. Typical P l o t t i n g o f F ie ld Data 

D E V E L O P M E N T OF THE B A S I C DATA 

The f i e l d d a t a was s o r t e d o u t by 
one t e n t h o f an h o u r o r 6 - m i n u t e 
t i m e i n t e r v a l s and t h e average p l a c e ­
men t v s . v o l u m e f o r e a c h o f t h e s e 
6 - m i n u t e p e r i o d s was p l o t t e d on a 
g r a p h f o r each l a n e . 

F i g u r e 9 shows a t y p i c a l p a t t e r n 
o f t h e p l o t t i n g s f o r a t e s t . S i m i l a r 
p l a t e s w e r e p r e p a r e d f o r e ach ' i n ­
d i v i d u a l t e s t and i n a l l c a s e s t h e 

p l o t t e d p o i n t s were f o u n d t o f o l l o w 
a s t r a i g h t l i n e v a r i a t i o n . T h e 
p o i n t s i n t h e g r a p h w e r e s t u d i e d 
and t h e mean s t r a i g h t l i n e v a r i a t i o n 
be tween p l a c e m e n t and vo lume d r a w n . 

R e f e r r i n g t o F i g u r e 9 i t w i l l be 
n o t i c e d t h a t t h e two l i n e s a r e n o t 
p a r a l l e l i n d i c a t i n g t h a t c a r s t r a v e l 
f u r t h e r a p a r t o r c l o s e r t o t h e p a v e ­
ment edges as t h e v o l u m e s i n c r e a s e . 

D u r i n g t h e t e s t s t h e v o l u m e s i n 
t h e two l a n e s r a n g e d f r o m a b o u t 500 
t o 2700 V . P . H . I n o r d e r t o make a 
c o m p a r i s o n o f t h e e f f e c t o f t h e d i f ­
f e r e n t t y p e s o f m e d i a n s , i t was 
n e c e s s a r y t o make an a n a l y s i s o f t he 
v a r i o u s t e s t s a t t h e same t r a f f i c 
v o l u m e . T a b l e 2 shows t h e t a b u l a ­
t i o n o f t h i s a n a l y s i s . The a v e r a g e 
p o s i t i o n o f a l l c a r s a t 1500 V . P . H . 
I S i n d i c a t e d . 

E x a m i n a t i o n o f T a b l e 2 shows t h e 
v a r i o u s t e s t s g r o u p e d a c c o r d i n g t o 
t y p e m e d i a n . T e s t s 3 , 6 , and 7 a r e 
i s o l a t e d t o show t h e e f f e c t o f r e l ­
a t i v e l y s h a r p h o r i z o n t a l c u r v a t u r e . 
The a v e r a g e p o s i t i o n i n g o f c a r s by 
t y p e median a re r e l a t e d by t h e symbol 
" X " , t h e d i s t a n c e f r o m t h e edge o f 
t h e c e n t e r m e d i a n t o t h e n e a r s i d e 
o f t h e c a r s i n l a n e 2 ; by t h e sym­
b o l " Y " , t h e l a t e r a l d i s t a n c e be tween 
c a r s , and by t h e s y m b o l "Z", t h e 
d i s t a n c e f r o m t h e o u t s i d e edge o f 
t h e c a r s i n l a n e 1 t o t h e r i g h t hand 
c u r b o r edge o f pavement . The w i d t h 
o f a c a r has been t a k e n as 6 f t . 3 i n . 

I t s h o u l d be n o t e d t h a t f o r a l l 
t e s t s e x c e p t 3 , 4 and 5 some t y p e o f 
l a n e - l i n e , e i t h e r a p a i n t e d l i n e o r 
a l o n g i t u d i n a l j o i n t o r b o t h e x i s t e d 
be tween l a n e s 1 and 2 . For T e s t s 3 , 
4 and 5 t h e roadway s u r f a c e c o n s i s t e d 
o f an a s p h a l t s u r f a c i n g o v e r an e x ­
i s t i n g c o n c r e t e base and no pavement 
s t r i p i n g had as y e t been p r o v i d e d . 

DISTANCE FROM MEDIAN D I V I D E R " X " 

R e f e r r i n g t o T a b l e 2 and c o n s i d e r ­
i n g t h e d i s t a n c e marked " X " we n o t e 
t h a t T e s t s 14 t o 17 i n c l u s i v e , show 
t h a t c a r s t r a v e l c l o s e s t ( 1 . 5 f t . ) 
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TABLE 2 
COLLATION OF TESTS WITH TYPE MEDIAN SHOWING AVERAGE PLACEMENT OF CARS AT 1500 V P H 

TEST̂ CURVE 

TOTAL 
WIDTH 
LANE NO 

M A L L 
TYPE -1 i -

LANE 2 LANE I 
14 21 

WL Ul 3 o r ^ / K L 145 3.35 ^ 3 60 
15 2'> 165 \ 15' 335 ' > J l 3 ' 3 4 0 '>3.6' 
16 ^1.25' IB!. 
17 I.Z53\iaf 7Jr 

305 3.50 
1.15 3.45 3.80 J 

8 6'line i 185 3.3 325 

IPS 
61ine 205 \ 195' 3.6 \3.45' 275 \3.2' 

155 i 37 365 
32 3.35 J 

13 a- iA42- 285 2.65' 4.1 345 1335* 
I3A k 2.45 47 325 

A s . 
M^3.05)235' 32 \3.3' 

3.35 ! 
3/5 '^32'no lane line 
320 no lane Ime 

II 335 V3.4' 52 \49' 330 \4.l'nocurb 
12 1/3-^ « ' 9' 3.40 J 4.65 ) 4.35 J no curb 

f78' /o' // 'I 6"lme 2.70 295 2.70 
78'J 1.65 2.65 4.10 

{411 2 75 395 no lane line 
10 0.85* It 4.10 4.45 3.80 

t o t h e c o n c r e t e p a r a b o l i c w a l l - t y p e 
o f m e d i a n . Lane 2 w i d t h i s 10 f t . 
T h e s e t e s t s w e r e a l l t a k e n on a 
c u r v e d a l i g n m e n t b u t i t a p p e a r e d 
t h a t because o f t h e f l a t n e s s o f t h e 
c u r v e s no a p p r e c i a b l e d i f f e r e n c e i n 
p l a c e m e n t w o u l d o c c u r as a r e s u l t o f 
t h i s c u r v a t u r e . The second g r o u p i n g 
c o m b i n e d t h e 6 - i n . p a i n t l i n e s e p ­
a r a t o r w i t h t h e n a r r o w c o n c r e t e 
w a l l - t y p e . Lane 2 w i d t h i s 10 and 
lOa f t . T h i s g r o u p i n g s h o w s an 
ave rage p l a c e m e n t o f 1.95 f t . I t i s 
t o be n o t e d , t h a t f o r a 10 o r 1 0 ^ - f t . 
i n n e r l a n e , c a r s t r a v e l e d c l o s e r t o 
t h e c o n c r e t e p a r a b o l i c w a l l - t y p e 
median t h a n t o e i t h e r t h e 6 - i n . p a i n t 
l i n e o r n a r r o w c o n c r e t e w a l l - t y p e 
m e d i a n . The e f f e c t o f t h e g r a d u a l 
c u r v e d s l o p e o f t h e c o n c r e t e p a r a ­
b o l i c w a l l - t y p e m e d i a n a p p a r e n t l y 

i n f l u e n c e d t h e d r i v e r s ' c h o i c e o f 
l a t e r a l p o s i t i o n . 

I t s h o u l d be r emembered t h a t i n 
t h i s d i s c u s s i o n t h a t d i s t a n c e s a r e 
r e l a t e d t o t h e edge o f and n o t t o 
t h e c e n t e r o f t h e m e d i a n . 

From t h e o t h e r t e s t s i t a p p e a r s 
t h a t d r i v e r s o p e r a t e somewhat c l o s e r 
( 2 . 6 5 v s . 2 . 9 5 f t . ) t o a 4 2 - f t . 
median s t r i p w i t h o u t c u r b s ( T e s t s 13 
and 13A) t h a n t o a w a l l - t y p e ( T e s t s 
4 and 5 ) i n s p i t e o f t h e f a c t t h a t 
t h e r e i s a one f o o t g r e a t e r w i d t h o f 
p a v e m e n t a v a i l a b l e on t h e 4 2 - f t . 
median s e c t i o n . G o i n g a s t e p f u r t h e r 
h o w e v e r , i t i s n o t e d t h a t a d e c i d e d 
l i k e n e s s e x i s t s be tween T e s t s 1 and 
2 and T e s t s 4 and 5. A t t hese s i t e s 
t h e r e a r e s i m i l a r t y p e s o f d i v i d e r s 
w i t h a p p r o x i m a t e l y t h e same roadway 
w i d t h s ( 2 1 ^ v s . 22 f t . ) . T e s t s 4 
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and S I h o w e v e r , have no l a n e l i n e s 
w h i l e T e s t s 1 and 2 d o . I t i s i n ­
d i c a t e d , t h e r e f o r e , t h a t i f T e s t s 
4 and 5 had been p r o v i d e d w i t h l a n e 
l i n e s , d i s t a n c e " X " w o u l d be r e d u c e d 
f r o m 2 . 9 5 t o 1.95 f t . Based on t h i s 
i n d i c a t i o n i t c a n be s t a t e d t h a t 
l a n e l i n e s a p p a r e n t l y cause d r i v e r s 
i n L a n e 2 t o o p e r a t e t h e i r c a r s 
c l o s e r t o a median d i v i d e r t h a n where 
no l a n e l i n e s a r e p r o v i d e d . ( N o t e 
d i f f e r e n t t y p e s o f c u r b i n t e s t l a n e s 
2 , 4 a n d 5 a n d v a r i a t i o n i n ' Z " 
d i s t a n c e s . E f f e c t o f t y p e c u r b n o t 
c o n s i d e r e d h e r e ) . 

T e s t s 1 1 and 12 w e r e t a k e n on 
t a n g e n t s e c t i o n s w i t h w i d e l a n e s . 
I t i s t o be e x p e c t e d t h a t t h i s e x t r a 
space p r o v i d e d by t h e g r e a t e r w i d t h 
o f l a n e s and r o a d w a y i s r e s p o n s i b l e 
f o r t h e g r e a t e r d i s t a n c e ( 3 . 4 f t . ) 
a t w h i c h c a r s t r a v e l f r o m t h e 9 - f t . 
g r a s s m a l l c e n t e r d i v i d e r . 

T e s t s 6 and 7 w e r e t a k e n on a 
r e l a t i v e l y s h a r p c u r v e ( 7 . 8 d e g . ) . 
I f t h e d i s t a n c e " X " f o r t h e s e t w o 
t e s t s i s c o m p a r e d w i t h t h a t f o r 
T e s t s 8 and 9 , where t h e c o n d i t i o n s 
a r e i d e n t i c a l e x c e p t f o r t h e a l i g n ­
m e n t , i t w i l l be n o t e d t h a t " X " on 
t h e s e c t i o n w h e r e t h e a l i g n m e n t 
c u r v e s t o t h e r i g h t ( T e s t 6 ) i s 2 . 7 
f t . as compared w i t h 1.95 f t . f o r t h e 
t a n g e n t a l i g n m e n t and 1 .65 f t . f o r 
T e s t 7 where t h e a l i g n m e n t c u r v e s t o 
t h e l e f t . L i k e w i s e , t h e d i s t a n c e 
" Z " i s 4 . 1 0 f t . where t h e a l i g n m e n t 
c u r v e s t o t h e l e f t , c o m p a r e d w i t h 
2 . 7 0 f t . w h e r e i t c u r v e s t o t h e 
r i g h t and 3 . 0 f t . on t a n g e n t s e c t i o n s . 
I t i s b e l i e v e d t h i s m e r e l y i n d i c a t e s 
t h e common t e n d e n c y o f d r i v e r s t o 
c u t a c r o s s h o r i z o n t a l c u r v e s , and 
t h e above r e c o r d e d d i s t a n c e s a r e a 
measure o f t h i s movement. 

LATERAL DISTANCE BETWEEN CARS "Y" 

I n c o n s i d e r i n g t h e c l e a r a n c e d i s ­
t a n c e be tween c a r s , c o l u m n Y , T a b l e 
2 , I t i s n o t e d t h a t where t h e r o a d ­
way w i d e n s t o 23 and 25 f t . , t h e 
c l e a r a n c e be tween b o d i e s o f c a r s i s 

g r e a t e r t h a n f o r t h e r e l a t i v e l y 
n a r r o w e r p a v e m e n t s . I n c o m p a r i n g 
t h e t e s t s w h e r e p a v e m e n t w i d t h s 
r a n g e f r o m 2 1 t o 22 f t . , i t w i l l be 
n o t e d t h a t d i s t a n c e " Y " i s s l i g h t l y 
l e s s t h a n 3ii f t . F o r t h e 23 and 
2 5 - f t . pavemen t s e c t i o n s t h i s d i s ­
t a n c e i s 4 . 4 and 4 . 9 f t . r e s p e c t i v e l y . 

On t h e r e l a t i v e l y s h a r p c u r v e s , 
r e p r e s e n t e d by T e s t s 3 , 6 , and 7 , 
t h e "Y" d i s t a n c e i s l e s s t h a n o n 
s i m i l a r p a v e m e n t t a n g e n t s e c t i o n s . 

A l a t e r a l d i s t a n c e o f 3 f t . has 
been d e t e r m i n e d f r o m p r e v i o u s s t u d i e s 
t o be t h e minimum d e s i r a b l e c l e a r a n c e 
be tween c a r b o d i e s o f m e e t i n g c a r s . ^ 
A 3 - f t . l a t e r a l d i s t a n c e b e t w e e n 
b o d i e s o f c a r s t r a v e l i n g i n t h e same 
d i r e c t i o n i s d e s i r a b l e . T h i s m i n ­
imum d i s t a n c e was r e c o r d e d i n a l l 
t e s t s e x c e p t T e s t s 7 and 3 . I t i s 
t h o u g h t p r o b a b l e t h a t i f t h e i n s i d e 
l a n e on T e s t 7 was i n c r e a s e d 1 f t . , 
i t w o u l d r e s u l t i n a g r e a t e r l a t e r a l 
d i s t a n c e b e t w e e n t h e c a r b o d i e s . No 
d o u b t t h e p r o v i s i o n o f a l a n e l i n e 
i n T e s t 3 w o u l d i n c r e a s e t h e l a t e r a l 
d i s t a n c e b e t w e e n t h e c a r b o d i e s t o 
t h e minimum d e s i r a b l e . 

DISTANCE FROM RIGHT EDGE 
OF ROADWAY "Z" 

The d i s t a n c e " Z " r e m a i n s c o n s t a n t 
f o r e q u a l o r n e a r l y e q u a l p a v e m e n t 
w i d t h s r e g a r d l e s s o f t he c e n t e r med­
i a n t y p e . I n a d d i t i o n , t h e r e seems 
t o be n o a p p r e c i a b l e d i f f e r e n c e 
be tween t h e " Z " d i s t a n c e on t a n g e n t 
p a v e m e n t s e c t i o n s w i t h o r w i t h o u t 
l a n e l i n e s . (Compare "Z" d i s t a n c e s 
f o r t h e f i r s t f o u r g r o u p i n g s ) 

The g r e a t e s t ' ^ " d i s t a n c e ( 4 . 1 f t . ) 
o c c u r s a t T e s t l o c a t i o n s 1 1 , 12 , and 
7 . For T e s t s 11 and 12 t h i s g r e a t e r 
d i s t a n c e i s u n d o u b t e d l y c a u s e d by 
t h e w i d e r l a n e ( 1 2 f t . ) and w i d e r 
pavement w i d t h . The 4 . 1 - f t . i n T e s t 
7 has been e x p l a i n e d above a s p r o b -
a b l y a t t r i b u t a b l e t o d r i v e r h a b i t s 

^P roceed ings o f the Highway Research 
B o a r d , V o l . 27 , ( 1 9 4 7 ) , p p . 273 -280 . 
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o n t h e r e l a t i v e l y s h a r p c u r v e s . 

INDICATIONS 

I n r u n n i n g t r a f f i c t e s t s , i t i s 
u s u a l l y n e c e s s a r y t o a c c e p t p h y s i c a l 
c o n d i t i o n s w h i c h w i l l n o t p e r m i t an 
e x a c t e v a l u a t i o n o f t h e u n k n o w n 
f a c t o r . 

I n t h e s e t e s t s t h e r e w e r e t o o 
many v a r i a b l e s t o p e r m i t such a d e ­
t e r m i n a t i o n o f t h e e f f e c t o f t h e s i x 
d i f f e r e n t m e d i a n s on t h e p l a c e m e n t 
o f v e h i c l e s . The v a r i a b l e s c o n s i s t 
o f d i f f e r e n t w i d t h s o f r o a d w a y and 
v a r i a t i o n s m w i d t h s and m a r k i n g s 
b e t w e e n t h e t w o l a n e s o f t r a f f i c 
o p e r a t i n g i n t he same d i r e c t i o n . An 
e x t e n s i o n o f t h e L o n g I s l a n d t e s t s 
t o o t h e r s e l e c t e d l o c a t i o n s w h i c h 
w o u l d have s u i t a b l e s i t e c o n d i t i o n s 
w o u l d s u p p l y n e c e s s a r y d a t a t o p e r ­
m i t t h e d r a w i n g o f m o r e d e f i n i t e 
c o n c l u s i o n s . 

From t h e i n f o r m a t i o n a v a i l a b l e i n 
t h e s e t e s t s , h o w e v e r , t h e f o l l o w i n g 
t e n d e n c i e s a re i n d i c a t e d : 

1 . D r i v e r s r i d e c l o s e r t o t h e 
edge o f t h e c o n c r e t e p a r a b o l i c w a l l -
t y p e d i v i d e r t h a n t o any o f t he o t h e r 
t y p e s o f medians t e s t e d . 

2 . The 6 - i n . p a i n t l i n e d i v i d e r 
and t h e n a r r o w w a l l - t y p e d i v i d e r 
have a b o u t t h e same e f f e c t on t h e 
p o s i t i o n i n g o f c a r s i n t h e c e n t e r 
1 ane . 

3. Lane l i n e s betwefen two p a r a l l e l 
s t r e a m s o f t r a f f i c cause m o t o r i s t s 
i n l a n e 2 ( i n s i d e l a n e ) t o d r i v e 

c l o s e r t o t h e c e n t e r m e d i a n t h a n 
w h e r e no l a n e l i n e s a r e p r o v i d e d . 
( N o t e i n t h e d i s c u s s i o n t h a t t h e 
e f f e c t o f t y p e c u r b i s n o t c o n s i d e r e d ) 

4 . M e d i a n s do n o t e l i m i n a t e t h e 
common t e n d e n c y o f d r i v e r s t o c u t 
a c r o s s h o r i z o n t a l c u r v e s . 

5 . C l e a r a n c e d i s t a n c e b e t w e e n 
c a r s i n p a r a l l e l s t r e a m s o f t r a f f i c 
g row w i d e r as t h e roadway w i d t h i n ­
c r e a s e s and as t h e volume i n c r e a s e s . 

6 . On r e l a t i v e l y sha rp c u r v e s t h e 
c l e a r a n c e d i s t a n c e b e t w e e n c a r s i n 
p a r a l l e l s t r e a m s o f t r a f f i c becomes 
l e s s t h a n o n t a n g e n t s e c t i o n s . 

7 . The d i s t a n c e f r o m t h e edge o f 
t h e p a v e m e n t t o c a r s i n Lane 1 
( o u t s i d e l a n e ) i s t h e same o r a b o u t 
t h e same f o r e q u a l pavement w i d t h s , 
r e g a r d l e s s o f t h e t y p e o f c e n t e r 
m e d i a n . On t a n g e n t s e c t i o n s t h e r e 
i s no m e a s u r a b l e d i f f e r e n c e be tween 
t h e p o s i t i o n s o f c a r s i n L a n e 1 
( o u t s i d e l a n e ) f o r roadways w i t h o r 
w i t h o u t l a n e l i n e s . 

T h e r e s e a r c h s e c t i o n o f t h e 
B u r e a u o f H i g h w a y P l a n n i n g o f t h e 
New Y o r k S t a t e D e p a r t m e n t o f P u b l i c 
Works has i n a u g u r a t e d some s t u d i e s 
on t h e e f f e c t o f med ian d i v i d e r s on 
t h e l a t e r a l p o s i t i o n i n g o f c a r s . 
T h e y a r e b e i n g c a r r i e d on i n c o ­
o p e r a t i o n w i t h t h e U n i t e d S t a t e s 
Bureau o f P u b l i c Roads . 

The p r o c e d u r e s f o r t h e s e s t u d i e s 
w e r e d e v e l o p e d by 0 . K . Norman and 
E . B . S h r o p e and p r o g r e s s e d u n d e r 
t h e d i r e c t i o n o f M r . S h r o p e . 
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A DISCUSSION OF P R E - C A S T C O N C R E T E 

T R A F F I C D I V I D E R S - OHIO 

R a l p l i J . Lehman, Ohio Department of Highways 

O f a l l t he f r i c t i o n s t h a t t e n d t o 
r e d u c e t h e t r a f f i c c a r r y i n g e f f i ­
c i e n c y o f a h i g h w a y , one o f t h e most 
i m p o r t a n t and mos t d e a d l y i s m e d i a l 
f r i c t i o n . The m e c h a n i c a l d e v i c e s 
used f o r r e d u c t i o n o f t h i s f r i c t i o n 
have been s u b d i v i d e d i n t o t h r e e p r o ­
g r e s s i v e t y p e s ' ^ ( 1 ) t h o s e p r o v i d i n g 
v i s i b l e d e f i n i t i o n o f m e d i a l a r e a . 
( 2 ) t h o s e p r o v i d i n g s e n s o r y m a r n i n g 
t o v e h i 6 l e s e n c r o a c h i n g on m e d i a l 
a r e a . ( 3 ) t h o s e p r o v i d i n g deflection 
a n d r e d i r e c t i o n o f i m p i n g i n g v e ­
h i c l e s . 

T h e p r e c a s t c o n c r e t e t r a f f i c 
d i v i d e r s u s e d i n O h i o t o d a y w e r e 
d e v e l o p e d t o s u p p l y t h e s e t h r e e r e ­
q u i r e m e n t s . W h i l e p r o v i d i n g thes-? 
q u a l i t i e s t he p r e c a s t t r a f f i c d i v i d ­
e r uses a minimum w i d t h o f r o a d s u r ­
f a c e . T h i s f e a t u r e a l o n e makes t h i s 
d i v i d e r m o s t a p p r o p r i a t e i n many 
u r b a n and o t h e r d e v e l o p e d a r e a s . N o t 
o n l y does t h e d i v i d e r o c c u p y a m i n ­
imum o f a c t u a l roadway w i d t h ( 2 f t . ) 
b u t i t i s b e l i e v e d by many t r a f f i c 
e n g i n e e r s t h a t a m in imum r e d u c t i o n 
o f e f f e c t i v e t r a v e l w i d t h s on a d ­
j a c e n t l a n e s i s c a u s e d b y u s e o f 
p r e c a s t d i v i d e r s as c o m p a r e d w i t h 
o t h e r r a i s e d m e d i a l d i v i d e r s . 

I n h i g h l y d e v e l o p e d a r e a s w i t h 
d r i v e w a y s on b o t h s i d e s o f t he r o a d ­
w a y , t h e p r o v i s i o n o f a m e d i a l d i ­
v i d e r , w i t h o u t r e s t r i c t i o n on m i d -
M o c k access t o t h e d r i v e s , p r e s e n t s 
a p r o b l e m . F l u s h m e d i a l s t r i p s can 
be u s e d b u t t h e s e p r o v i d e l i t t l e 
more s e p a r a t i o n o f o p p o s i n g t r a f f i c 
f l o w s t h a n p a i n t l i n e s . C o n t i n u o u s 

^ " M e c h a n i c a l T r a f f i c D e f l e c t o r s " 
M . M c C l i n t o c k , H i g h w a y R e s e a r c h 
B o a r d , P r o c e e d i n g s , 1938 

r a i s e d d i v i d e r s m u s t be b r o k e n so 
o f t e n t o p r o v i d e d r i v e o p e n i n g s t h a t 
t h e y become u n s i g h t l y and i n e f f e c ­
t i v e . The p r e c a s t c o n c r e t e d i v i d e r 
u n i t s , however , s e r v e t he d u a l f u n c ­
t i o n r e q u i r e d . They p r o v i d e p h y s i c a l 
s e p a r a t i o n o f o p p o s i n g t r a f f i c l a n e s 
y e t t h e i r s p a c i n g p e r m i t s t h e t u r n ­
i n g c r o s s - m o v e m e n t s r e q u i r e d f o r 
a cces s t o d r i v e s and t h e r e g u l a r i t y 
o f t h e i r s p a c i n g t h r o u g h o u t t h e 
b l o c k c o n t r i b u t e s t o t h e u n i f o r m 
c o n t i n u i t y o f t h e m e d i a l s t r i p . 

I n a d d i t i o n t o t h e e f f e c t o f p r e ­
c a s t d i v i d e r s on t r a f f i c f l o w , t h e y 
have s e v e r a l p h y s i c a l c h a r a c t e r i s ­
t i c s p e r t a i n i n g t o d e s i g n and c o n ­
s t r u c t i o n w h i c h m e r i t c o n s i d e r a t i o n . 
F o r e m o s t p e r h a p s i s t h e s i m p l i c i t y 
o f i n s t a l l a t i o n on b o t h e x i s t i n g 
pavements and as a p a r t o f new c o n ­
s t r u c t i o n p r o j e c t s . I n s t a l l a t i o n 
c o n s i s t s o f m e r e l y f o r m i n g o r c u t ­
t i n g a 2 i n . d e e p o p e n i n g i n t h e 
p a v e m e n t and s e t t i n g t h e u n i t i n 
p l a c e w i t h m o r t a r o r b i t u m i o u s f i l l ­
e r ( s e e F i g s . 1 , 2 ) . Economy i s an 
i m p o r t a n t f a c e t o f h ighway o p e r a t i o n 
and t h e $ 4 . 0 0 c o s t per u n i t i n O h i o 
i s an added i nducemen t t o t h e i r u se . 
For p l a c e m e n t a t 1 2 - f t . s p a c i n g s t h e 
d e l i v e r e d p r i c e o f t he m e d i a l d i v i d ­
e r s w o u l d be l e s s t h a n 33 c e n t s p e r 
l i n . f t . o f p a v e m e n t . T h e u n i t s 
a l s o have a h i g h s a l v a g e v a l u e i n 
t h a t t h e y a r e e a s i l y r e m o v e d a n d 
r e s e t where r e s u r f a c i n g i s n e c e s s a r y . 

The s i m p l i c i t y o f i n s t a l l a t i o n 
a n d t h e i n h e r e n t e c o n o m y o f t h i s 
t y p e o f d i v i d e r l e d t o numerous e a r l y 
d e s i g n s . Of t h e s e , Mr . R . N . R i c k e t t s 
P l a n n i n g E n g i n e e r o f D i v i s i o n 6 , 
O h i o D e p a r t m e n t o f H i g h w a y s , d e ­
v e l o p e d t h e s t a n d a r d d e s i g n now used 
i n O h i o . 
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Cutting an opening i n e x i s t i n g pavement 

Placing divider 

S e a l i n g with bituminous m a t e r i a l 

Figure 1. I n s t a l l a t i o n of P r e c a s t Concrete 
T r a f f i c D i v i d e r s on Bituminous Concrete 

I t was f i r s t b e l i e v e d t h a t these 
d i v i d e r s c o u l d be p r o d u c e d by the 
s t a t e p e r s o n n e l , p r o v i d i n g an e x ­
c e l l e n t s l a c k - s e a s o n a c t i v i t y . How­
e v e r , the l a c k of uni form mix c o n t r o l 
and the d i f f i c u l t y of compact ion i n 
the molds led to such a poor q u a l i t y 

p r o d u c t t h a t t h e p r o d u c t i o n was 
t u r n e d over to commerc ia l c o n c r e t e 
m a n u f a c t u r e r s . E v e n t h e n , e a r l y 
i n s t a l l a t i o n s o f p r e c a s t d i v i d e r s 
gave v e r y u n s a t i s f a c t o r y r e s u l t s 
s i n c e numerous d i v i d e r u n i t s d i s ­
i n t e g r a t e d r a p i d l y under normal u s e , 
c r e a t i n g a t r a f f i c h a z a r d and a d d i ­
t i o n a l e x p e n s e i n r e p l a c e m e n t . 
E n g i n e e r s t h e o r i z e d on n u m e r o u s 
e x p l a n a t i o n s c o n c e r n i n g i m p a c t o f 
heavy v e h i c l e s , e x t e n s i v e ranj-e of 
t e m p e r a t u r e f l u c t u a t i o n , and i m ­
p e r f e c t s e a t i n g of u n i t s . 

Figure 2. Close-up of P r e c a s t Concrete 
D i v i d e r I n s t a l l e d Long i tud ina1 ly in Concrete 

: : %. Pavemen t 

H o w e v e r , r i g i d s p e c i f i c a t i o n 
c o n t r o l o f the q u a l i t y of c o n c r e t e 
used and the method of c a s t i n g b r ­
ought about s a t i s f a c t o r y improvement 
i n the u n i t s produced. 

They are now made of whi te cement 
w i t h an a i r - e n t r a i n i n g agent added 
to the m i x t u r e , and the c o n c r e t e 
v i b r a t e d i n a s t a n d a r d m o l d . No 
s t e e l f a s t e n i n g p i n or r e i n f o r c i n g 
s t e e l i s u s e d w i t h the c o n c r e t e . 
The s m a l l s i z e o f t h e i n d i v i d u a l 
u n i t makes r e i n f o r c i n g s t e e l l a r g e l y 
u n n e c e s s a r y i f the d i v i d e r i s p r o p e r -
l y b e d d e d . The d a n g e r o f h a v i n g 
s t e e l exposed to the path and c o n ­
t a c t o f v e h i c l e t i r e s i n the e v e n t 
t h a t tlie c o n c r e t e i s chipped or d i s ­
i n t e g r a t e d , almost p r o h i b i t s the use 
of s t e e l p i n s . 
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The p h y s i c a l d e s c r i p t i o n o f t h e 
d i v i d e r i s shown i n F i g u r e 3. Note 
the two % hy 3'̂  i n . h o l e s i n the top 
o f t h e u n i t . These are p o s i t i o n e d 
t o e n a h l e h a n d l i n g o f the u n i t w i t h 
a p a i r o f s p e c i a l l y d e v i s e d t o n g s . 
I h e h o l e s are t h e n f i l l e d and s e a l e d 
t o p r e v e n t i n f i l t r a t i o n o f m o i s t u r e 
w i t h r e s u l t a n t f r e e z i n g and c r a c k i n g 
o f t h e c o n c r e t e a f t e r i n s t a l l a t i o n . 
As shown i n t h e p l a n view o f F i g u r e 3 
t h e u n i t s a r e u s u a l l y p l a c e d a l o n g 
t h e c e n t e r l i n e o f t h e roadway w i t h 
t h e i r l o n g i t u d i n a l axes s e t a t 45 
deg. t o the c e n t e r l i n e i n the d i r e c ­
t i o n o f t r a f f i c . T h i s g i v e s them 
an a d d i t i o n a l d e f l e c t i v e t e n d e n c y . 

a c c o r d i n g t o t h e c h a r a c t e r o f t h e 
s e c t i o n and t h e d e g r e e and t y p e o f 
c o n t r o l d e s i r e d . I n F i g u r e 6 you 
w i l l n o t e t h a t v e h i c l e s a r e u s i n g 
th e bus s t o p l a n e f o r r i g h t t u r n i n g 
movements. T h i s i n t e r s e c t i o n was 
d e s i g n e d t o p r o v i d e a bus s t o p a t 
t h e t e r m i n a l o f t h e o f f ramp. How­
e v e r , d r i v e r misuseage o f t h i s l a n e 
i n d i c a t e s the d e s i r a b i l i t y o f h a v i n g 
bus s t o p s e n t i r e l y s e p a r a t e from the 
n a t u r a l t r a v e l l a n e s o f a l l t h r o u g h 
or t u r n i n g t r a f f i c . 

D i v i d e r u n i t s are n o t recommended 
on h i g h speed f a c i l i t i e s where t h e 
v e l o c i t y o f the v e h i c l e s i s so g r e a t 
as t o o v e r c o m e t h e i r d e f l e c t i v e 

F i g u r e 4. D o u b l e Rows o f P r e c a s t C o n c r e t e 
T r a f f i c D i v i d e r s i n Urban S e c t i o n s 

The s t a n d a r d p o s i t i o n o f the u n i t s 
i s a t i 2 - f t . c e n t e r t o c e n t e r on the 
c e n t e r l i n e o f t h e roadway. T h e i r 
use, however, i s a c t u a l l y a l m o s t as 
v e r s a t i l e as t h a t o f p a i n t s t r i p i n g . 
The u n i t s can be s t a g g e r e d i n two 
l i n e s t o g i v e a w i d e r e f f e c t i v e 
n i e d i a l area (see F i g . 4 ) . They can 
d i v e r g e f r o m a s i n g l e l i n e t o two 
s e p a r a t e l i n e s t o form a t r a n s i t i o n a l 
area a p p r o a c h i n g a w i d e r median, an 
underpass c e n t e r p i e r , s a f e t y i s l a n d 
or s u c l i . They are e f f e c t i v e l y used 
to d e f i n e bus t u r n - o u t s (see F i g . 5) 
and t u r n i n g novement lanes (see F i g . 
6 ) . O b v i o u s l y the l o n g i t u d i n a l spac­
i n g a l o n g t h e roadway may be v a r i e d 

F i g u r e 5. D i v i d e r s Mounted L o n g i t u d i n a l l y 
to S e p a r a t e Bus T u r n - o u t From Through T r a f f i c 

L a n e s 

v a l u e , and the s t r i k i n g o f the u n i t s 
m i g h t cause t h e d r i v e r t o l o s e con­
t r o l o f the v e h i c l e . 

O hio has seen an i n c r e a s i n g use 
o f p r e c a s t d i v i d e r s i n t h e l a s t few 
y e a r s . T here a r e s e v e r a l p r o j e c t s 
u n d e r c o n s t r u c t i o n t h i s y e a r t h a t 
i n c l u d e i n s t a l l a t i o n o f these d i v i d ­
e r s . A t the p r e s e n t t i m e t h e r e are 
3.62 m i . o f r u r a l s t a t e h i g h w a y s 
d i v i d e d by p r e c a s t c o n c r e t e u n i t s 
and 17.93 mi. o f urban ( w i t h i n c o r ­
p o r a t i o n l i m i t s ) s t a t e r o u t e s . Of 
the r u r a l r o u t e s u s i n g p r e c a s t d i v i d ­
e r s 0.12 mi. or 3.3 p e r c e n t o f these 
are i n developed areas c l a s s i f i e d as 
" u r b a n i n c h a r a c t e r " . Thus 83.8 
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p e r c e n t o f t h e t o t a l m i l e a g e u s i n g 
p r e c a s t d i v i d e r s i s i n areas o f urban 
d e v e l o p m e n t . T h i s b e a r s o u t t h e 
d e s i r a b i l i t y o f these u n i t s i n sec­
t i o n s o f r e s t r i c t e d r i g h t - o f - w a y 
w i t h many m i d - b l o c k d r i v e s . 

A n o t h e r b a s i s f o r c o n s i d e r a t i o n 
on t h e use o f p r e c a s t d i v i d e r s i s 
s a f e t y . I t was hoped t h a t a " b e f o r e 
and a f t e r " c o m p a r i s o n c o u l d be made 
o f a c c i d e n t s t a t i s t i c s on a t y p i c a l 
s e c t i o n c o n t a i n i n g p r e c a s t d i v i d e r s 
b u t such a comparison was i n a d v i s a b l e 
f o r s e v e r a l reasons. The c o n t i n u o u s 
s e c t i o n s c o n t a i n i n g p r e c a s t d i v i d e r s 
were so s h o r t t h a t no s i g n i f i c a n t 
volume o f t r a f f i c a c c i d e n t s has oc-
c u r e d s i n c e t h e i n s t a l l a t i o n o f t h e 
d i v i d e r s . O h i o , b e i n g one o f t h e 
two s t a t e s i n t h e U n i o n n o t h a v i n g 
a compulsory a c c i d e n t r e p o r t i n g law, 
does n o t have a c o m p l e t e r e c o r d o f 
t h e a c c i d e n t s t h a t have o c c u r r e d , 
p a r t i c u l a r l y o f the minor a c c i d e n t s . 
No a c c i d e n t r e c o r d i s m a i n t a i n e d by 
the s t a t e f o r highway s e c t i o n s w i t h ­
i n a m u n i c i p a l i t y . The p r e d o m i n a n t 
t r e n d i n a v a i l a b l e a c c i d e n t r e c o r d s 
h o w e v e r , i n d i c a t e s a d e f i n i t e r e ­
d u c t i o n i n h e a d - o n and s i d e s w i p e 
c o l l i s i o n s w i t h t h e i n t r o d u c t i o n o f 
these u n i t s . 

F i g u r e 7. Top: P r e c a s t D i v i d e r s Used I n 
R e s i d e n t i a l S e c t i o n 

( S . R . 1 0 , F a i r v i e w , O h i o ) ; 
Bottom: P r e c a s t D i v i d e r s U sed on A p p r o a c h 

To R u r a l Grade S e p a r a t i o n 
(S.R. 237 and S.R. 17, B r o o k p a r k , 0.) 

F i g u r e 6. P r e c a s t C o n c r e t e T r a f f i c D i v i d e r s 
Used t o D e f i n e Bus S t o p s on Ramps 

(Eddy Road I n t e r c h a n g e , C l e v e l a n d , O h i o ) 
F i g u r e 8. D i v i d e r s U sed on A p p r o a c h to 

A R u r a l I n t e r s e c t i o n 
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To summarize on the use of pre­
c a s t d i v i d e r s we might c o n s i d e r three 
p o i n t s : 

F i r s t , the v e r s a t i l i t y o f t h e 
p r e c a s t d i v i d e r s almost approaches 
t h a t o f p a i ' n t - s t r i p i n g , whiJe pro­
v i d i n g v i s u a l and s e n s o r y warning, 
and r e s t r a i n t and r e d i r e c t i o n ' o f 
impinging v e h i c l e s . 

S e cond, the economy o f i n s t a l ­
l a t i o n and f u n c t i o n a l u t i l i t y i n 
developed a r e a s f a r exceeds t h a t of 
any t y p e o f c o n t i n u o u s d i v i d e r . 

I h i r d , the e f f i c i e n c y of t r a f f i c 
f l o w and t h e r e s u l t a n t s a f e t y o f 
o p e r a t i o n on d i v i d e d or c h a n n e l i z e d 
s e c t i o n s j u s t i f i e s - the i n s t a l l a t i o n 
of medial d i v i d e r s , even i n s e c t i o n s 
of l i m i t e d width. 

Thus I t would seem t h a t p r e c a s t 
d i v i d e r s meet a need p e r h a p s not 
w i t h an i d e a l s o l u t i o n , but w i t h an 
economical and e f f i c i e n t d e s i g n f o r 
s e c t i o n s w i t h a d e f i n i t e need and 
l i m i t e d opportunity for improvement. 
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