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MOTORWAYS IN GLASGOW 

ENVIRONMENTAL ASPECTS 

1. INTRODUCTION 

^•^ O b j e c t of Paper 

The paper d i s c u s s e s environmental i s s u e s con
c e r n i n g urban motorways w i t h r e f e r e n c e to 
motorways i n Glasgow. The motorways i n 
Glasgow which a r e e s p e c i a l l y r e f e r r e d t o a r e 
those which form p a r t of t h e f i r s t major s t a g e 
of the Glasgow motorway programme. 

P u b l i c concern w i t h the environment has become 
more i n t e n s e i n r e c e n t y e a r s and urban motor
ways i n p a r t i c u l a r have r e c e i v e d much p u b l i c i t y 
as having a d v e r s e e f f e c t s upon the environment. 
Undoubtedly, some urban motorways i n the U n i t e d 
S t a t e s and i n B r i t a i n have had such adverse 
e f f e c t s and may have c o n t r i b u t e d t o t h e i r 
c u r r e n t u n p o p u l a r i t y . 

We would argue t h a t the adverse e f f e c t s of motor
ways can be l a r g e l y m i t i g a t e d w i t h good d e s i g n 
and t h a t the environmental g a i n s can g r e a t l y 
outweigh the environmental l o s s e s . 

« • 

The p o i n t of i n t e r e s t about the Glasgow c a s e i s 
t h a t environmental c o n s i d e r a t i o n s have been a 
major f a c t o r i n a l l p l a n n i n g and design s i n c e 
the b e g i n n i n g of the programme i n 1960. S u f f i 
c i e n t roadworks have now been completed t o permit 
assessment of the e x t e n t t o which the d e s i g n 
i n t e n t i o n s have been a c h i e v e d . 

1.2 Main P o i n t s 

The main t o p i c s covered are as f o l l o w s : 

( i ) A b r i e f d e s c r i p t i o n o f the motorways 
planned and c o n s t r u c t e d i n Glasgow. 

( i i ) The adverse environmental e f f e c t s of urban 
motorways and how t o m i t i g a t e them. 

( i i i ) The assessment o f the adverse e f f e c t s of 
the motorway as compared w i t h the b e n e f i t s 
r e a l i s e d i n other a r e a s of the C i t y due t o the 
r e d u c t i o n i n t r a f f i c . 

( i v ) A d e s c r i p t i o n o f how the roads have been 
designed t o a c h i e v e the b e s t p o s s i b l e appearance. 

1.3 Reasons f o r B u i l d i n g Motorways 

The primary r e a s o n s f o r b u i l d i n g new roads a r e : 

( i ) To reduce t r a v e l time. 

( i i ) To reduce a c c i d e n t s . 

( i i i ) To make t r a v e l by road a more p l e a s a n t 
e x p e r i e n c e . 

Motorways g e n e r a l l y a c h i e v e those ends t o a 
g r e a t e r degree than a l l - p u r p o s e roads, 

1.4 Environmental B e n e f i t s of Motorways 

The i n c i d e n t a l b e n e f i t s of new roads a r e t h a t t h e y 
reduce t r a f f i c on the e x i s t i n g road system, which 
can produce v e r y c o n s i d e r a b l e environmental bene
f i t s . T h i s i s because t h e e x i s t i n g s t r e e t 



n e t w o r k has g e n e r a l l y a h i g h c o n c e n t r a t i o n o f 
houses, shops and o t h e r s i m i l a r p l a c e s , and 
more p e o p l e s u f f e r t h e a d v e r s e e f f e c t s o f 
t r a f f i c - n o i s e , v i s u a l i n t r u s i o n , d e l a y i n 
c r o s s i n g r o a d s . 

I n d e e d , t h e c o n s t r u c t i o n o f t h e new r o a d can 
p e r m i t t h e c o m p l e t e e l i m i n a t i o n o f t r a f f i c i n 
s t r e e t s w i t h l a r g e c o n c e n t r a t i o n s o f pedes
t r i a n s ; i e c e r t a i n s t r e e t s can be t u r n e d i n t o 
p e d e s t r i a n p r e c i n c t s . 

A n o t h e r i n c i d e n t a l e f f e c t t h a t has n o t been 
s u f f i c i e n t l y a p p r e c i a t e d i s t h e c o n s i d e r a b l e 
b e n e f i t s t h a t can a c c r u e t o p u b l i c t r a n s p o r t . 
T h i s i s t h r o u g h t h e r e d u c e d d e l a y s t o buses. 
A p a r t f r o m t h e o p e r a t i o n o f e x p r e s s buses on 
motorways, t h e r e d u c t i o n i n d e l a y s due t o 
t r a f f i c c o n g e s t i o n t o buses o p e r a t i n g on t h e 
c o n v e n t i o n a l s u r f a c e s t r e e t s can be l a r g e l y due 
t o d i v e r s i o n o f t r a f f i c f r o m t h e s t r e e t s t o t h e 
new motorways. 

•̂ '̂  R slQvant P u b l i c a t i o n s 

Two p u b l i c a t i o n s i n B r i t a i n a r e e s p e c i a l l y r e l e 
v a n t t o t h e s u b j e c t o f t h i s p a p e r . 

These a r e f i r s t l y " T r a f f i c i n Towns", more com
monly known as t h e "Buchanan R e p o r t " , and 
s e c o n d l y "New Roads i n Towns" - R e p o r t o f t h e 
Urban Motorway Committee. The work i n Glasgow 
has been e n t i r e l y c o n s i s t e n t w i t h t h e p r i n c i p l e s 
c o n t a i n s d i n them. 

1.5 P u b l i c T r a n s p o r t 

A l t h o u g h p u b l i c t r a n s p o r t does n o t f a l l w i t h i n 
t h e p r o v i n c e o f t h i s p a p e r , we do n o t w i s h t o c r e a t e 
t h e i m p r e s s i o n t h a t t r a n s p o r t p o l i c i e s i n Glasgow 
c o n s i d e r o n l y motorways. On t h e c o n t r a r y , a 
Land Use T r a n s p o r t a t i o n S t u d y has been c a r r i e d 
o u t and e x t e n s i o n s t o t h e a l r e a d y e x t e n s i v e 
r a p i d t r a n s i t r a i l s y stem a r e c u r r e n t l y u n d e r 
v;ay. 

1.7 D e s i g n Team 

Much has been s a i d i n r e c e n t y e a r s c o n c e r n i n g t h e 
need f o r an i n t e r d i s c i p l i n a r y a p p r o a c h . We 
c o n s i d e r t h a t s u ch an a p p r o a c h was f o l l o w e d i n 
Glasgow. T h i s may have stemmed f r o m t h e f a c t 
t h a t t h e T r a f f i c E n g i n e e r i n g and Highway and 
S t r u c t u r a l E n g i n e e r i n g were t h e r e s p o n s i b i l i t y 
o f one C o n s u l t a n t , t h a t t h e o r i g i n a l a p p o i n t m e n t 
was made by t h e Town P l a n n i n g D e p a r t m e n t , and 
t h a t t h e A r c h i t e c t s and P l a n n i n g C o n s u l t a n t s 
were a p p o i n t e d i n d e p e n d e n t l y and s i m u l t a n e o u s l y . 

I n t e r d i s c i p l i n a r y c o o p e r a t i o n i s o f t h e g r e a t e s t 
i m p o r t a n c e i n t h e e a r l y s t a g e s o f t h e d e s i g n . 
I t i s a t t h i s stage, when a l l o p t i o n s a r e s t i l l 
o p e n , t h a t t h e b e s t s o l u t i o n can be f o u n d . 

C o n t i n u i t y o f t h e d e s i g n team i s i m p o r t a n t t o 
e n s u r e t h a t t h e d e s i g n a t t h e t a c t i c a l l e v e l can 
be g u i d e d by t h e e a r l i e r d e s i g n a t t h e s t r a t e g i c 
l e v e l . 

-2-



2. GLASGOW HIGHWAY PLAN 

I n t h e l a t e 1950*s, t h e C i t y o f Glasgow was 
p r e p a r i n g a r e v i s e d development p l a n f o r t h e 
C i t y . Many a r e a s o f t h e C i t y were i n bad 
c o n d i t i o n and were c o n s i d e r e d t o r e q u i r e com
p r e h e n s i v e r e d e v e l o p m e n t . INv-enty-nine a r e a s , 
t o t a l l i n g 1360 h e c t a r e s , were d e s i g n a t e d Com
p r e h e n s i v e Development A r e a s , o r CDA's. Some 
o f t h e s e were r o u n d t h e C e n t r a l Area and t h e 
I n n e r R i n g Road t h a t was t e n t a t i v e l y p r o p o s e d 
a t t h a t t i m e passed t h r o u g h t h e s e same CDA's, 
some o f w h i c h were programmed f o r e a r l y t r e a t 
ment . 

C l e a r l y , t h e r e d e v e l o p m e n t o f t h e s e a r e a s c o u l d 
n o t p r o c e e d w i t h o u t p r e p a r i n g d e s i g n s f o r t h e 
I n n e r R i n g Road t h a t passed t h r o u g h them. 

S c o t t W i l s o n K i r k p a t r i c k & P a r t n e r s vjere a p p o i n 
t e d i n 1960 " t o p r o duce as a m a t t e r o f u r g e n c y 
a d e f i n i t i v e d e s i g n f o r t h e I n n e r R i n g Road". 
T h i s a p p o i n t m e n t vias soon e x t e n d e d t o c o v e r 
h i g h w a y p r o p o s a l s f o r t h e whole C i t y . 

An O r i g i n - D e s t i n a t i o n s u r v e y was c a r r i e d o u t , 
based on r o a d s i d e i n t e r v i e w s on a s e r i e s o f c o r 
don and r a d i a l s c r e e n l i n e s , w h i c h p r o d u c e d a 
t a b l e o f c u r r e n t z one-to-zone t r a f f i c movements 
P r o j e c t i o n s were m.ade t o p r o d u c e an O r i g i n -
D e s t i n a t i o n t a b l e f o r t h e chosen d e s i g n y e a r o f 
1990. The most s i g n i f i c a n t f a c t o r i n d e t e r 
m i n i n g t h e f u t u r e t r a f f i c volumes was t h e p r e 
d i c t e d 1990 c a r o w n e r s h i p . The average c a r 
o w n e r s h i p i n t h e c o n u r b a t i o n was p r o j e c t e d t o 
be 27 c a r s p e r 100 p e r s o n s , (The c u r r e n t 

e s t i m a t e i s f o r 25 c a r s p e r lOO p e r s o n s i n 1990 
and a t e n t a t i v e e s t i m a t e o f 30 c a r s p e r 100 
p e r s o n s i n t h e y e a r 2 0 0 0 ) . 

A l i m i t was p l a c e d on v e h i c l e t r i p s t o t h e 
C e n t r a l Area on t h e b a s i s t h a t t h e a l t e r n a t i v e 
t r a v e l b y p u b l i c t r a n s p o r t was r e l a t i v e l y c o n 
v e n i e n t and t o p r o v i d e f o r u n r e s t r a i n e d t r a f f i c 
i n t h e C e n t r a l Area w o u l d be r e l a t i v e l y expen
s i v e as w e l l as e n v i r o n m e n t a l l y u n d e s i r a b l e . 

I t was d e c i d e d t h a t t h e most p r a c t i c a l means o f 
l i m i t i n g t r i p s t o t h e C e n t r a l Area was by c o n 
t r o l l i n g t h e number o f p a r k i n g p l a c e s . These 
were l i m i t e d t o 23,000 spaces, w h i c h happened 
t o c o r r e s p o n d t o t h e t h e n c u r r e n t number o f 
p a r k i n g spaces i n American c i t i e s o f s i m i l a r 
s i z e . 

The 1990 t r a f f i c p a t t e r n was used t o produce a 
highway p l a n w h i c h had t h e f o l l o w i n g f e a t u r e s : 

( i ) The p l a n c o n s i s t e d o f a n e t w o r k o f m o t o r 
ways o f r i n g and r a d i a l p a t t e r n . 

( i i ) Some s e c t i o n s o f t h e system had p r o j e c t e d 
t r a f f i c volumes i n excess o f 100,000 v e h i c l e s 
p e r day, 

( i i i ) The whole system was d e s i g n e d i n s u f f i 
c i e n t d e t a i l t h a t r e a l i s t i c l a n d r e q u i r e m e n t s 
c o u l d be d e t e r m i n e d and r e a l i s t i c c o s t s e s t i 
mated. Subsequent e v e n t s have l a r g e l y c o n 
f i r m e d t h e s e s t u d i e s . 



( i v ) The p r i m e d e t e r m i n a n t o f t h e system was 
t h e need f o r t h e motorway t o f o l l o w c o r r i d o r s 
o f minimum i n t r u s i o n and t o c o n n e c t t o a l r e a d y 
c o m m i t t e d motorway r o u t e s o u t s i d e t h e C i t y . 

(v) I t was p r o p o s e d t o p e d e s t r i a n i s e t h e 
main s h o p p i n g s t r e e t s i n t h e C e n t r a l Area and 
t o l i m i t t h e use o f most o f t h e C e n t r a l Area 
s t r e e t s t o s e r v i c e t r a f f i c o n l y . 

( v i ) The h i g h t r a f f i c volumes and c l o s e p r o x i 
m i t y o f j u n c t i o n s on t h e I n n e r R i n g Road p r e 
s e n t e d t r a f f i c o p e r a t i o n a l p r o b l e m s o f extrem.e 
d i f f i c u l t y , i n v o l v i n g e s p e c i a l l y w e a v i n g , l a n e 
b a l a n c e and s i g n i n g . Perhaps t h e most t e c h 
n i c a l l y d i f f i c u l t p a r t o f t h e e n t i r e s t u d y was 
t h e g e o m e t r i c d e s i g n o f t h e I n n e r R i n g Road t o 
s o l v e t h e s e p r o b l e m s . 

( v i i ) The c o n s t r u c t i o n o f t h e n e t w o r k w o u l d 
r e q u i r e t o be s t a g e d o v e r a c o n s i d e r a b l e p e r i o d . 
The e n t i r e n e t w o r k was prograiraned f o r c o m p l e t i o n 
i n t h e y e a r 2000. 

Much a t t e n t i o n was g i v e n t o p l a n n i n g t h e s t a g i n g . 
The most i m p o r t a n t f e a t u r e o f any programme 
must be t h e maximum r e t u r n f r o m i n v e s t m e n t a t 
t h e e a r l i e s t p o s s i b l e d a t e . T h i s c a n n o t be 
done u n l e s s a l l o f t h e r o a d s a r e i n b a l a n c e . 

The t o t a l p l a n was s u b - d i v i d e d i n t o t h r e e m a j o r 
s t a g e s , t h e c o m p l e t i o n o f each s t a g e p r o d u c i n g 
a c o h e r e n t p l a n w i t h maxim.umi b e n e f i t s and o f 
such a f o r m t h a t i t c o u l d be s e n s i b l y l e f t i n 
t h a t f o r m f o r a p e r i o d o r , i n d e e d , i n d e f i n i t e l y , 
s h o u l d a c t u a l t r a f f i c g r o w t h so d i c t a t e . 

The c o m p l e t i o n o f t h e f i r s t m a j o r s t a g e was d e s i g 
n a t e d T a r g e t 1 . T a r g e t 1 was p l a n n e d f o r com
p l e t i o n i n 1975„ I n f a c t , i n 1975, a l l b u t one 
s e c t i o n was c o m p l e t e d o r under c o n s t r u c t i o n . 
C o n s t r u c t i o n i s p l a n n e d t o s t a r t on t h i s r e m a i n 
i n g s e c t i o n soon. 

The motorways c o m p r i s i n g T a r g e t 1 have been 
chosen as a case s t u d y t o d e m o n s t r a t e t h e p r i n 
c i p l e s d e s c r i b e d i n t h i s p a p e r . 



THE ADVERSE EFFECTS OF URR^N MOTORWAYS 

3.1 V i s u a l I n t r u s i o n 

T h i s e x p r e s s i o n i s i n t e n d e d t o mean p r i m a r i l y 
t h e i n t r u s i o n o f moving v e h i c l e s i n t o t h e f i e l d 
o f v i s i o n o f p e o p l e i n t h e v i c i n i t y o f t h e 
miotorway, e s p e c i a l l y r e s i d e n t s . T h i s i n c l u d e s 
l o s s o f p r i v a c y due t o t h e motorway o v e r l o o k i n g 
p r o p e r t i e s . However, t h e motorway works them
s e l v e s , such as r e t a i n i n g w a l l s , b r i d g e s , embank
ments, can a l s o c o n s t i t u t e a v i s u a l i n t r u s i o n . 
G e n e r a l l y , measures t a k e n t o r e d u c e t h e i n f l u e n c e 
o f n o i s e , such as e a r t h mounds and w a l l s , w i l l 
i n c i d e n t a l l y e l i m i n a t e o r redu c e t h e v i s u a l 
i n t r u s i o n o f v e h i c l e s . So f a r as t h e v i s u a l 
e f f e c t s o f t h e a c t u a l works a r e co n c e r n e d , t h e 
aim s h o u l d be t o d e s i g n t h e works t o be as 
p l e a s a n t t o t h e eye as p o s s i b l e , and i n many 
i n s t a n c e s t h e works can be a p o s i t i v e l y a t t r a c 
t i v e f e a t u r e , r a t h e r t h a n an u g l y one. 

3.2 No i s e 

N o i s e i s an a l l - p e r v a d i n g n u i s a n c e i n u r b a n 
a r e a s and r o a d t r a f f i c i s a m a j o r s o u r c e o f 
n o i s e , and w i t h t h e grovvth o f t r a f f i c , c o n 
d i t i o n s c o u l d d e t e r i o r a t e f u r t h e r . There 
does n o t apjj^ear t o be any imrriodiate p r o s p e c t o f 
v e h i c l e s becoming l e s s n o i s y . 

Much work has been done on n o i s e i n r e c e n t 
y e a r s and i t i s now p o s s i b l e t o c a l c u l a t e w i t h 
r e a s o n a b l e a c c u r a c y t h e n o i s e w h i c h g i v e n 
t r a f f i c on a g i v e n r o a d w i l l p roduce a t any 
g i v e n p o i n t . These p r o c e d u r e s a r e s e t down 
i n t h e B u i l d i n g Research E s t a b l i s h m e n t D i g e s t 
153 w h i c h forms t h e b a s i s f o r c a l c u l a t i n g n o i s e 

l e v e l s as nov? r e q u i r e d by l e g i s l a t i o n . The 
Noise ( S c o t l a n d ) R e g u l a t i o n s 1975 p r o v i d e c e r t a i n 
r i g h t s t o i n s u l a t i o n a g a i n s t t r a f f i c n o i s e a r i s 
i n g f r o m t h e use o f new o r im p r o v e d r o a d s . 
R e s i d e n t s have a r i g h t t o n o i s e i n s u l a t i o n i f t h e 
n o i s e l e v e l exceeds 68 dB ( A ) . 

3.3 Severances 

S p e c i f i c a l l y , t h i s r e f e r s t o t h e b a r r i e r e f f e c t s 
o f t h e m.otorway, e s p e c i a l l y t o p e d e s t r i a n s , and 
can be a l l e v i a t e d by t h e p r o v i s i o n o f adequate 
p e d e s t r i a n r o u t e s . 

I t i s a l s o g e n e r a l l y a c c e p t e d t h a t e x i s t i n g com
m u n i t i e s s h o u l d n o t be s e v e r e d by r o a d s , a l t h o u g h 
t h e d e s i r e t o choose a r o u t e w i t h t h e minimum o f 
p r o p e r t y a c q u i s i t i o n c o s t s and minimum p u b l i c 
o p p o s i t i o n w i l l n o r m a l l y l e a d t o minimum s e v e r 
ance. 

3.4 D i s t u r b a n c e 

I t i s n o t i m m e d i a t e l y c l e a r w h e t h e r d i s t u r b a n c e 
s h o u l d be c o n s i d e r e d as an e n v i r o n m e n t a l f a c t o r 
b u t t h e r e i s no dou b t t h a t some p e o p l e who l i v e 
i n houses w h i c h have t o be d e m o l i s h e d and who 
have t o move r e l u c t a n t l y t o o t h e r accommodation 
s u f f e r d i s t r e s s w h i c h i s n o t n e c e s s a r i l y ade
q u a t e l y compensated by money. 

3.5 Other F a c t o r s 

Other f a c t o r s t h a t c o u l d be c o n s i d e r e d a r e as 
f o l l o w s : 

( i ) D i s t u r b a n c e d u r i n g t h e c o n s t r u c t i o n 
p e r i o d . 



( i i ) L o s s of d a y l i g h t or s u n l i g h t . 

( i i i ) V i b r a t i o n . 

( i v ) Fumes. 

(v) D i r t and d u s t . 

I n our o p i n i o n , the l a s t t h r e e a r e , i n Glasgow 
a t any r a t e , of minor importance. 

Regarding d i s t u r b a n c e during c o n s t r u c t i o n , t h i s 
problem as r e g a r d s n o i s e i s now covered by 
l e g i s l a t i o n . 

Design to s a t i s f y the main environmental f a c t o r s 
w i l l go some way t o minimise the c o n s t r u c t i o n 
d i s t u r b a n c e . One of the worst problems i n 
Glasgow i s the t r a c k i n g of mud from the c o n s t r u c 
t i o n s i t e t o a d j a c e n t s t r e e t s . The s o l u t i o n s 
a r e simple but i n p r a c t i c e c o n s t a n t v i g i l a n c e of 
the c o n t r a c t o r i s r e q u i r e d . 

I f v i s u a l i n t r u s i o n i s avoided, i t w i l l be r a r e 
t h a t l o s s of d a y l i g h t or s u n l i g h t w i l l be a 
problem. 

4. DESIGN TO MITIGATE ADVERSE EFFECTS -
ENVIRONMENTAL DESIGN 

4.1 O v e r a l l Planning 

The p l a n n i n g of the new roads should form an 
i n t e g r a l p a r t of the town p l a n n i n g proces§ and 
should form p a r t of the t o t a l t r a n s p o r t a t i o n 
p l a n . 

I n the c a s e of Glasgow, t h i s t o t a l approach was 
encouraged because the motorway s t u d i e s a r o s e 
out of the d e s i g n a t i o n of Comprehensive Develop
ment Areas and was i n i t i a t e d by the Planning 
Department of Glasgow C o r p o r a t i o n . 

4.2 Route S e l e c t i o n 

The f i r s t and most important s t e p i n good motor
way design i s to s e l e c t the b e s t r o u t e . 

Where the route can be l o c a t e d through Compre
h e n s i v e Development Areas, the maximum oppor
t u n i t i e s a r e a v a i l a b l e i n the p l a n n i n g of the 
new developments t o m i t i g a t e the adverse e f f e c t s 
o f the motorway. 

T h i s can o b v i o u s l y be a c h i e v e d by l o c a t i n g s e n 
s i t i v e developments, such as houses, s c h o o l s 
and h o s p i t a l s , away from the motorway and 
l o c a t i n g t o l e r a n t developments, such as ware
housing, i n d u s t r y and p l a y i n g f i e l d s , c l o s e t o 
the motorway. Where p o s s i b l e , s u i t a b l e b u i l d 
i n g s can be p l a c e d t o s c r e e n s e n s i t i v e a r e a s 
from the motorway. 



I n t h e case o f Glasgow, i t was p o s s i b l e t o 
l o c a t e c o n s i d e r a b l e s e c t i o n s o f t h e motorway i n 
r e d e v e l o p m e n t a r e a s . F o r t u n a t e l y , t h i s was 
e s p e c i a l l y so i n t h e more d e n s e l y d e v e l o p e d 
a r e a s and t h e g r e a t e r p a r t o f t h e I n n e r Ring 
Road l i e s w i t h i n t h e s e a r e a s . 

Where i t has n o t been p o s s i b l e t o l o c a t e i n r e 
development a r e a s , we have endeavoured t o r o u t e 
t h r o u g h a gap i n t h e u r b a n f a b r i c . T h i s i s 
most e a s i l y a c h i e v e d by f o l l o w i n g som̂ e e x i s t i n g 
b a r r i e r , such as r a i l w a y , c a n a l , r i v e r o r edge 
o f an i n d u s t r i a l a r e a . By so d o i n g , s e v e r 
ance w i l l o b v i o u s l y be l e s s e n e d and f r e q u e n t l y 
l e s s s e n s i t i v e p r o p e r t i e s w i l l l i e a l o n g t h e 
r o u t e s o f t h i s k i n d . 

N a t u r a l l y , b u i l d i n g s o f a r c h i t e c t u r a l o r h i s t o r i c 
v a l u e s h o u l d be avoi.ded and i m p o r t a n t b u i l d i n g s 
have been c o n s i d e r e d as an a b s o l u t e c o n t r o l . 
F o r t u n a t e l y , i t has g e n e r a l l y p r o v e d p o s s i b l e t o 
a v o i d a f f e c t i n g b u i l d i n g s o f m e r i t . 

The accompanying d r a w i n g s , showing t h e r o u t e s 
o f t h e f i r s t s t a g e o f t h e motorways, i l l u s t r a t e 
t h e s e p o i n t s . 

( i ) Renfrew Motorv7ay 

T h i s m.otorway r o u t e passes t h r o u g h open ground 
f r o m t h e e x i s t i n g Renfrew Bypass and t h e n a l o n g 
a main r a i l w a y l i n e b e f o r e f o l l o w i n g t h e edge o f 
an i n d u s t r i a l a r e a t o t h e I n n e r Ring Road. 

( i i ) West and N o r t h Sides o f I n n e r Ring Road 

The west and n o r t h s i d e s o f t h e I n n e r Ring Road 
a r e r o u t e d t h r o u g h Comprehensive Developm.ent 
A r e a s , a p a r t f r o m a s h o r t l e n g t h o f 650 m e t r e s 
on t h e west s i d e . 

I n t h e l a t t e r s e c t i o n , t h e motorway was f u l l y 
d e p r e s s e d w i t h f u l l h e i g h t r e t a i n i n g w a l l s and 
a l l i n t e r c h a n g e s and ramps were e l i m i n a t e d , 

( i i i ) Monkland Motor^^7ay 

T h i s motorway f o l l o w s t h e l i n e o f t h e d i s u s e d 
Monkland C a n a l . The proposed motorway does 
n o t always c l o s e l y f o l l o w t h e e x i s t i n g c a n a l 
l i n e w h i c h i s somewhat t o r t u o u s ; n e v e r t h e l e s s , 
t h e severance caused by t h e c a n a l has so shaped 
development t h a t d i s t u r b a n c e i s redu c e d t o a 
minimum. 

( i v ) C l y d e s i d e Expressway 

For t h e most p a r t , t h i s r o a d f o l l o w s a r a i l w a y 
t h r o u g h t h e dock a r e a c l o s e t o t h e R i v e r C l y d e , 
w h i c h p r o v i d e s an e x c e l l e n t l o c a t i o n f o r t h e 
expressway and, i n consequence, i t has been 
p o s s i b l e t o p l a c e t h i s r o a d f o r t h e most p a r t 
a t ground l e v e l . 

4.3 Road Design 

F o l l o w i n g t h e c h o i c e o f r o u t e , t h e n e x t s t e p i s 
t o d e t e r m i n e t h e number o f l a n e s r e q u i r e d and 
t h e l o c a t i o n and g e n e r a l f o r m o f i n t e r c h a n g e s . 
E n v i r o n m e n t a l c o n s i d e r a t i o n s have som.e b e a r i n g 
on t h e l a t t e r . 



4.4 H o r i z o n t a l a l i g n m e n t 

A p a r t f r o m t h e u s u a l e n g i n e e r i n g c o n s i d e r a t i o n s , 
t h e h o r i z o n t a l a l i g n m e n t i s d e t e r m i n e d by t h e 
r e q u i r e m e n t t o keep as f a r as p o s s i b l e f r o m 
e n v i r o n m . e n t a l l y s e n s i t i v e a r e a s , such as h o u s i n g . 

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

4.5 V e r t i c a l A l i g n m e n t 

Where t h e motorway i s c l o s e t o s e n s i t i v e a r e a s , 
i t i s g e n e r a l l y d e s i r a b l e t o depress t h e m o t o r -
vjay. I n Glasgow t h i s has u s u a l l y been a c h i e v e d . 

Sometimes much h i g h e r c o s t s a r e r e q u i r e d t o 
depress t h e motorway under e x i s t i n g f e a t u r e s , 
such as r a i l w a y s , and i t i s i n t h e s e cases t h a t 
i t i s e s p e c i a l l y d i f f i c u l t t o b a l a n c e t h e bene
f i t s o f d e p r e s s i n g t h e r o a d a g a i n s t s i g n i f i c a n t 
e x t r a c o s t s . 

I n h i g h l y s e n s i t i v e a r e a s , i t may be n e c e s s a r y 
t o p l a c e t h e motorway u n d e r g r o u n d , n o r m a l l y by 
c u t and c o v e r . I n t h e T a r g e t 1 motorway system, 
o n l y a s h o r t s e c t i o n i s i n c u t and c o v e r 
(110 m e t r e s ) , b u t f u t u r e p r o p o s a l s i n c l u d e two 
s e c t i o n s o f c u t and c o v e r . One i s on t h e E a s t 
Side o f t h e I n n e r Ring Road where t h e r o u t e r u n s 
between S t r a t h c l y d e U n i v e r s i t y and Glasgow 
C a t h e d r a l . The c u t and c o v e r s e c t i o n s w i l l 
e n a b l e t h e U n i v e r s i t y campus t o be c o n t i n u o u s 
w i t h t h e C a t h e d r a l p r e c i n c t a r e a . 

The o t h e r s e c t i o n o f c u t and c o v e r o c c u r s on t h e 
p r o p o s e d H a m i l t o n Motorway. A s e c t i o n o f t h i s 

motorway r u n s a l o n g t h e edge o f Glasgow Green, a 
p u b l i c p a r k . The c u t and c o v e r s e c t i o n o c c u r s 
a d j a c e n t t o a museum i n t h e p a r k and a l s o a d j a c e n t 
t o a proposed h o u s i n g development and w i l l p e r m i t 
unimpeded access f r o m t h e h o u s i n g a r e a i n t o t h e 
m.ain p a r k a r e a . 

To t h e maximum e x t e n t p o s s i b l e , t h e h o r i z o n t a l 
and v e r t i c a l a l i g n m e n t has been c o o r d i n a t e d t o 
p r o d u c e an a e s t h e t i c a l l y s a t i s f y i n g a l i g n m e n t . 

4.6 I n t e r c h a n g e s 

S u b j e c t t o t h e need t o p r o v i d e a d e q u a t e l y f o r 
p r e d i c t e d t r a f f i c movement, e n v i r o n m e n t a l c o n 
s i d e r a t i o n s have been t h e p r i n c i p a l c o n t r o l s on 
t h e l o c a t i o n and d e s i g n o f interchanges„ 
D i r e c t ramps have, on o c c a s i o n , been o m i t t e d and 
t h e movement r e d i r e c t e d v i a s u r f a c e s t r e e t s . 

E v e r y e f f o r t has been m.ade t o e n s u r e t h a t t h e 
i n t e r c h a n g e i s f u l l y c o m p a t i b l e v ; i t h t h e u r b a n 
form.. To a c h i e v e t h i s , c e r t a i n geom.etric 
d e s i g n s t a n d a r d s have been t r e a t e d as f l e x i b l e , 
e s p e c i a l l y s i g h t d i s t a n c e s , v e r t i c a l c u r v e s and 
t h e minimum r a d i u s o f l o o p s . I n one c r i t i c a l 
l o c a t i o n , a l o o p r a d i u s o f 23 m e t r e s has been 
used and has p r o v e d t o be s a t i s f a c t o r y i n p r a c 
t i c e . 

4.7 D e s i g n f o r P e d e s t r i a n s 

I t i s e s s e n t i a l i n t h e e a r l y s t a g e s o f t h e 
d e s i g n t o c o n s i d e r t h e p e d e s t r i a n movement t h a t 
V 7 i l l be a f f e c t e d by t h e m.otorway f o r t h i s may 
demiand i n d e p e n d e n t s t r u c t u r e s o f i t s own t o be 
r e l a t e d t o t h e a d j o i n i n g development and 
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l a n d s c a p e . The p e d e s t r i a n movement c a n n o t 
j u s t be f i t t e d i n ; i t i s an e s s e n t i a l p a r t o f 
t h e u r b a n p a t t e r n and s h o u l d be c o n s i d e r e d as 
an i n t e g r a l p a r t o f t h e d e s i g n p r o b l e m . A 
r o u t e w h i c h c r o s s e s t h e motorway w i t h o u t an 
a b r u p t change i n l e v e l o r d i r e c t i o n i s more 
a c c e p t a b l e t o t h e p e d e s t r i a n ; i t does n o t p r e 
s e n t t h e v i s u a l and p h y s i c a l d i f f i c u l t i e s a s s o 
c i a t e d w i t h a 6 m e t r e s change i n l e v e l . Where 
l a n d a c q u i s i t i o n w i l l a l l o w , changes i n l e v e l 
s h o u l d o c c u r g r a d u a l l y over as l o n g a d i s t a n c e ' 
as p o s s i b l e . 

Where p o s s i b l e , p e d e s t r i a n o v e r b r i d g e s s h o u l d 
n o t be l e s s t h a n 3 m e t r e s w i d e . The pedes
t r i a n s h o u l d n e v e r be c o n s c i o u s o f u s i n g a c o n 
f i n e d and a r t i f i c i a l r o u t e . 

P e d e s t r i a n underpasses need c a r e f u l d e s i g n ; a l l 
t o o o f t e n t h e y a r e c o n s t r u c t e d as n a r r o w sewers, 
i l l - l i t and w i t h a p e r v a d i n g and r a n c i d aroma. 
They must be made wide and p r o v i d e a d i r e c t and 
easy r o u t e f o r t h e u s e r . 

N a t u r a l l y , a l l p e d e s t r i a n r o u t e s c r o s s i n g t h e 
motorway a r e g r a d e - s e p a r a t e d . However, a t 
i n t e r c h a n g e s t h e r e a r e som.etimes l a r g e t r a f f i c 
volumes on t h e s u r f a c e s t r e e t s and c o n s i d e r a t i o n 
i s g i v e n t o p e d e s t r i a n movement a c r o s s t h e s e 
s t r e e t s . 

Our p o l i c y has been t o p r o v i d e p e d e s t r i a n u n d e r 
passes where f e a s i b l e t o t h e m a j o r p e d e s t r i a n 
movements, and t o make t h e s e as i n v i t i n g as 
p o s s i b l e , b u t t o a c c e p t t h a t some p e d e s t r i a n s 
w i l l s t i l l make some movements a t r o a d l e v e l and 
t o p r o v i d e s m a l l f o o t p a t h s f o r t h e s e movements. 

4.8 C o n s t r u c t i o n Boundary 

S i n c e t h e sphere o f i n f l u e n c e o f t h e motorway 
had d e t e r m i n e d a b r o a d l a n d use p o l i c y t h r o u g h 
o u t t h e a l i g n m e n t , a c o n s t r u c t i o n l i n e boundary 
was d e t e r m i n e d . T h i s l i n e encompassed more 
l a n d t h a n t h a t p h y s i c a l l y n e c e s s a r y t o a c h i e v e 
t h e c o n s t r u c t i o n o f t h e c a r r i a g e w a y s , i n t e r 
changes and p e d e s t r i a n movements. I n many 
cas e s , t h e areas t o be a c q u i r e d n e c e s s i t a t e d 
t h e a c q u i s i t i o n o f p r o p e r t y w h i c h c o u l d be 
p h y s i c a l l y a v o i d e d ; however, i t was f e l t t h a t 
t h e f u t u r e p r o x i m i t y o f t h e motorway w o u l d make 
them u n t e n a b l e f o r a v a r i e t y o f r e a s o n s . 

The b e n e f i t s d e r i v e d f r o m t h i s p o l i c y were t h a t 
a d d i t i o n a l r e c r e a t i o n a l open space a s s o c i a t e d 
w i t h an a d j a c e n t new o r e x i s t i n g l a n d use c o u l d 
be p r o v i d e d f o r t h e p e o p l e l i v i n g o r w o r k i n g i n 
t h e a r e a . T h i s p o l i c y a l s o a c h i e v e d t h e c o n 
t i n u i t y o f l a n d s c a p i n g and p l a n t i n g commensurate 
w i t h t h e s c a l e o f t h e motorway and i t s a s s o c i a t e d 
movements. 

I n many ca s e s , a p a r t f r o m i m p r o v i n g t h e q u a l i t y 
o f t h e e n v i r o n m e n t a l o n g s i d e t h e r o u t e , space 
has been a v a i l a b l e t o d e p o s i t excess u n s u i t a b l e 
e x c a v a t e d m a t e r i a l w i t h i n t h e s i t e , e n s u r i n g a 
c o n s i d e r a b l e s a v i n g i n c o n s t r u c t i o n c o s t s . 

These newly e s t a b l i s h e d l a n d uses have sub
s e q u e n t l y been i n c o r p o r a t e d i n t o t h e approved 
development p l a n z o n i n g s f o r t h e C i t y as a 
m a t t e r o f f u t u r e p l a n n i n g p o l i c y f o r t h e c o n t r o l 
o f f u t u r e development a l o n g t h e l i n e s o f t h e 
motorways. 



5, AESTHETIC DESIGN AND LANDSCAPING 

A f u l l t r e a t m e n t , o f t h e a e s t h e t i c d e s i g n o f t h e 
motorways i s o u t s i d e t h e scope o f t h i s paper 
b u t some o f t h e main p o i n t s a r e d e s c r i b e d . 

There a r e two a s p e c t s o f a motorway r o u t e i n an 
u r b a n s e t t i n g : 

( i ) I t s e f f e c t on t h e n a t u r a l e n v i r o n m e n t o f 
t h e a r e a t h r o u g h w h i c h i t p a s s e s , as seen by t h e 
p e d e s t r i a n . 

( i i ) I t s appearance and r e l a t i o n t o t h e g e n e r a l 
u r b a n s t r u c t u r e , as seen by t h e motorvjay d r i v e r . 

The s c a l e o f a modern motorway i s so v a s t , and 
i t s v i s u a l d i r e c t i o n so p o w e r f u l , t h a t i t c a n 
n o t be c o n s i d e r e d as sec o n d a r y t o i t s s u r r o u n d 
i n g s ; i n i t s s i t i n g , c a r e f u l a t t e n t i o n must be 
g i v e n t o t h e e x i s t i n g c i t y s t r u c t u r e and t h e 
r e d e v e l o p m e n t programme. 

The d e s i g n o b j e c t i v e s f o r l a n d s c a p i n g w i t h i n t h e 
motorway c o r r i d o r m.ust be r e l a t e d t o two d i f f e r 
e n t f u n c t i o n s - t h e ma c r o - e n v i r o n m e n t and t h e 
m i c r o - e n v i r o n m e n t . W h i l e b o t h make a c o n t r i 
b u t i o n t o t h e achievement o f o v e r a l l i n t e g r a t i o n , 
t h e f o r m and s c a l e o f s u i t a b l e l a n d s c a p i n g d i f f e r s 
f o r each. 

The f o r m and s c a l e o f l a n d s c a p i n g i n t h e macro-
e n v i r o n m e n t i s co n c e r n e d w i t h t h e m o t o r i s t ' s 
c o n c e p t i o n o f h i s s u r r o u n d i n g s . When t r a v e l 
l i n g a t speed, t h e p l a n t i n g o f t r e e s and shrubs 
must have mass and c o n t i n u i t y - odd clumps o f 
s m a l l s c a l e p l a n t i n g a r e m e a n i n g l e s s t o t h e 

m o t o r i s t , and l i k e l y t o be a cause o f i r r i t a 
t i o n . The c o n t i n u i t y o f s i d e s l o p e s and t h e 
c r o s s - s e c t i o n must be m a i n t a i n e d , a v o i d i n g 
spasmodic s e c t i o n s and a b r u p t changes. The 
f o r m o f la n d s c a p e t r e a t m e n t can g i v e an added 
d e f i n i t i o n t o d i s t a n t l a n d m a r k s , v i e w s o r 
i m p o r t a n t p o i n t s o f d e c i s i o n f o r d r i v e r s . 

An adequate l a n d s c a p e d b u f f e r s t r i p s h o u l d , 
t h e r e f o r e , be p r o v i d e d w i t h i n t h e motorway c o r r i 
d o r , between t h e edge o f t h e c a r r i a g e w a y and t h e 
b u i l t e n v i r o n m e n t . Even i f t h i s c a n n o t be 
i n c l u d e d i n t h e f i r s t s t a g e o f c o n s t r u c t i o n , 
p r o v i s i o n s h o u l d be made f o r i t s u l t i m a t e 
a c h i e v e m e n t . 

The f o r m and s c a l e o f l a n d s c a p i n g w i t h i n t h e 
m i c r o - e n v i r o n m e n t i s c o n c e r n e d more w i t h t h e 
elem e n t s o f d e t a i l and s m a l l areas o f space seen 
by t h e c a s u a l o b s e r v e r v i e w i n g t h e motorway com
p l e x f r o m n e a r b y as a p e d e s t r i a n o r as a p e r s o n 
who l i v e s , works o r p l a y s w i t h i n i t s v i c i n i t y . 
I n t h i s c o n t e x t , l a n d s c a p i n g i s used t o r e d u c e 
t h e i m p a c t and s c a l e o f t h e motorway and i t s 
d e s i g n i s r e l a t e d t o w a l k i n g speed, when s m a l l e r 
masses o f ].andscaping can be a p p r e c i a t e d i n c o n 
t r a s t t o t h e l a r g e r s c a l e r e q u i r e d f o r t h e m o t o r 
way s t r u c t u r e s . 

Trees and sh r u b s a r e i n t h e m s e l v e s b e a u t i f u l and 
t h e i r e x t e n s i v e use can g e n e r a l l y b e a u t i f y and 
" s o f t e n " t h e motorway, a p a r t f r o m h a v i n g s p e c i f i c 
uses as f o l l o w s : 

( i ) The p l a n t i n g o f t r e e s and shrubs can be 
used as a means o f i n t e g r a t i n g t h e motorway w i t h 
t h e a d j o i n i n g open spaces, and u r b a n development. 



( i i ) When t r e e s and shrubs a r c used i n p l a c e s 
a d j a c e n t t o e l e v a t e d s t r u c t u r e s , t h e y h e l p t o 
re d u c e t h e d i s p a r i t y i n s c a l e between t h e m o t o r 
way and i t s s u r r o u n d i n g s , 

( i i i ) Shrubs can be used t o c o n c e a l or s c r e e n 
u n d e s i r a b l e o b j e c t s o r v i s t a s . 

( i v ) Shrubs n o t o n l y f o r m an e f f e c t i v e means 
o f s c r e e n i n g u n s i g h t l y boundary f e n c e s , buu i n 
c o u r s e o f t i m e may a l s o t a k e over t h e f u n c t i o n 
o f t h e f e n c e . 

(v) P l a n t i n g can be used t o form, a windbrec.k 
i n exposed a r e a s . 

( v i ) Shrubs and t r e e s can p r o v i d e s h e l t e r e d 
e n c l o s u r e s f o r p e d e s t r i a n r o u t e s and a l s o h e l p 
t o p r o v i d e a d i v e r s i t y o f i n t e r e s t . 

( v i i ) Shrubs can be used t o c a n a l i s e p e d e s t r i a n 
movement a t f o c a l p o i n t s , o r a t t h e approaches 
t o p e d e s t r i a n underpasses o r b r i d g e s . 

( v i i i ) Shrubs p r o v i d e e a s i l y m a i n t a i n e d ground 
c o v e r on s t e e p banks \vhere access i s d i f f i c u l t . 

I n c u t and f i l l a r e a s , an a t t e m p t s h o u l d be made 
t o mould c o n t o u r s i n t o t h e n a t u r a l l a n d s c a p e . 
For h e i g h t s under 6 m e t r e s , i t i s most d e s i r a b l e 
t h a t t h e s l o p e s formed s h o u l d be f l a t o r n o t 
more t h a n i i n 3; t h e y s h o u l d n o t a l l be gr a d e d 
t o t h e r i g i d s t a n d a r d o f 1 i n 2. Steep s l o p e s 
a r e d i s t u r b i n g t o t h e v i e w e r and t e n d t o c r e d t e 
a v i s u a l b a r r i e r between t h e r o a d end i t s s u r 
r o u n d i n g s . A p a r t from, c a r e f u l c c n t c u r i n g , 
s l o p e s s h o u l d be ro u n d e d a t t o p and b o t t o m w i t h 
an e l o n g a t e d 'S' s e c t i o n . 

To a c h i e v e t h i c k f o l i a g e c o v e r a t an e a r l y d a t e , 
t r e e s s h o u l d be £)lanted a t c l o s e s p a c i n g s w i t h 
t h e i n t e n t i o n o f t h i n n i n g a t a l a t e r d a t e and 
u s i n g t h e t h i n n i n g s e l s e w h e r e . 

B r i d g e s 

E v e r y e f f o r t has been made t o ens u r e t h a t a l l 
b r i d g e s over o r under t h e motorway a r e o f a 
p l e a s i n g appearance. To d a t e , t h e s e have a l l 
been i n s i t u r e i n f o r c e d c o n c r e t e , commonly p o s t -
t e n s i o n e d . 

R e t a i n i n g ' v a i l s 

We c o n s i d e r e d t h a t l a r g e a r e a s o f p l a i n c o n c r e t e 
a r e , g e n e r a l l y s p e a k i n g , n o t p l e a s i n g t o t h e eye. 
T h i s i s p a r t i c u l a r l y so i n t h a c l i m a t e t h a t a p p l i e s 
i n S c o t l a n d , w i t h a p p r e c i a b l e amounts o f r a i n and 
iTu-iny d u l l , d a r k days i n t h e v i ' i n t e r . One s e c t i o n 
o f t h e motorway has s t o n e f a c i n g , t h e m a t e r i i l 
b e i n g r&d sandstone o f w h i c h t h e b u i l d i n g s i n 
much o f t h e C i t y have been b u i l t . We c o n s i d e r 
f n a t t h e r e s u l t has been s u c c e s s f u l and h e l p s t o 
s o f t e n and humanise an i n e v i t a b l y r a t h e r massive 
r o a d w o r k s , riowever, t h i s t r e a t m e n t i s e x p e n s i v e 
and i n most o f t h e motorway s e c t i o n s t h e r e t a i n i n g 
w a l l s have been f a c e d w i t h p r e c a s t a g g r e g a t e 
p a n e l s w h i c h have a l s o s e r v e d as formiwork. T h i s , 
we b e l i e v e , has been s u c c e s s f u l and i s c o n t i n u i n g 
t o be used. 

L i g h t i n g 

VJharfc c o n v e n t i o n a l l i g h t i n g i s .adopted a t m a j o r 
i n t e r c h c : n g e s , t h e m u l t i p l i c i t y o f l i c f h t i n s p o l e s 
ana lamps t a n c s t o be u n s i g h t l i / ' b o t h i n t h e day
t i m e and a t n i g h t , and c o n s e q u e n t l y h i g h mast 



l i g h t i n g v;as a d o p t e d . T h i s has p r o v e d so 
s u c c e s s f u l t h a t h i g h mast l i g h t i n g has been 
g e n e r a l l y a d o p t e d f o r v i r t u a l l y a l l s e c t i o n s 
o f t h e motorways t o d a t e . 

B r i d g e P a r a p e t s 

The b r i d g e p a r a p e t s have been s t a n d a r d i s e d 
t h r o u g h o u t t h e miotorways. The d e s i g n chosen, 
a l t h o u g h n a t u r a l l y d e s i g n e d t o c o n t a i n heavy 
v e h i c l e s s t r i k i n g i t , i s b a s i c a l l y open and, 
we c o n s i d e r , o f p l e a s i n g appearance. 

D i r e c t i o n Signs 

A l l o f t h e motorways b u i l t t o d a t e a r e m u l t i -
l a n e w i t h f r e q u e n t i n t e r c h a n g e s , and t r a f f i c 
o p e r a t i o n r e q u i r e m e n t s have d i c t a t e d overhead 
g a n t r y s i g n s . To a c h i e v e t h e be;st p o s s i b l e 
appearance, t h e s e have been d e s i g n e d as i n t e r 
n a l l y l i t and t h e s t r u c t u r a l s u p p o r t s s t a n d a r 
d i s e d and d e s i g n e d t o be as p l e a s i n g t o t h e eye 
as p o s s i b l e . 

Road S u r f a c e Treatmient 

A l l t h e r o a d s c o n s t r u c t e d t o d a t e have been 
b l a c k t o p , V 7 i t h t h e b l a c k t o p s u r f a c i n g c a r r i e d 
o v e r s t r u c t u r e s . The edges o f t h e roadway 
and s h o u l d e r s a r e d e l i n e a t e d by v^hite l i n e s o r 
s u b s t a n t i a l c o n c r e t e g u t t e r and t h i s has p r o 
duced a c r i s p w e l l - d e f i n e d roadway. 

6. ASSESSMENT OF BENEFITS 

6.1 R e d u c t i o n i n T r a v e l Times 

T r a v e l t i m e s have been d r a m a t i c a l l y r e d u c e d 
f o l l o w i n g t h e o p e n i n g o f t h e m.otorway. For 
example, t h e average speed on t h e I n n e r R i n g 
Motorway i s 72 km/h (45 mph) compared w i t h t h e 
p r e v i o u s average speed i n t h e C e n t r a l Area 
s t r e e t s o f a p p r o x i m a t e l y 20 km./h (13 mph). 

6.2 A c c i d e n t s 

A c c i d e n t r a t e s on t h e u r b a n motorways have p r o v e d 
t o be s u b s t a n t i a l l y l o v j e r t h a n t h o s e on t h e n o r 
mal C i t y s t r e e t s . For example, t h a a c c i d e n t 
r a t e on t h e p a r t o f t h e I n n e r R i n g Road c u r r e n t l y 
i n o p e r a t i o n has been measured and t h e t a b l e below 
s e t s o u t t h e comparable f i g u r e s : 

Rates p e r 100 m i l l i o n veh krri 
I n j u r y 

A c c i d e n t s C a s u a l t i e s F a t a l i t i e s 
Glasgow Motorv.'ays 
( I n n e r R i n g Road) 
19 72 

26 33 1.2 

1 A l l Roads i n C i t y 
1 o f Glasgow 1970 
i(v.'ith n o g l i g i b l e 
: motorways i n use) 

316 395 9.9 

A l l Urban Roads 
( e x c e p t motorways) 

j i n Gt B r i t a i n 1968 
199 246 3.7 

A l l Roads i n Study 
Area i n 1978 ( P r o j d ) 242 304 7.6 



We e s t i m a t e t h a t upon c o m p l e t i o n o f T a r g e t 1 
t h e a n n u a l v e h i c l e k i l o m e t r e s on t h e motorv;ay 
system w i l l be 770 m i l l i o n and w i l l r e s u l t i n 
a p p r o x i m a t e l y t h e f o l l o w i n g r e d u c t i o n s i n a c c i 
d e n t s i n t h e f i r s t y e a r o f t h e c o m p l e t e d system: 

I n j u r y A c c i d e n t s - 1,200 
C a s u a l t i e s - 1,500 
F a t a l i t i e s - 35 

6.3 D r i v e r Comifort 

How r o a d u s e r s r e a c t t o d i f f e r e n t c a t e g o r i e s o f 
r o a d i s a s u b j e c t i v e m a t t e r b u t i t i s our o p i n i o n 
t h a t most r o a d u s e r s e n j o y d r i v i n g unimpeded on 
t h e new motorways r a t h e r t h a n t h e stop-and-go 
c o n d i t i o n s e x p e r i e n c e d on t h e c o n v e n t i o n a l s t r e e t s . 

5.4 Environm.ental B e n a f i t s 

( i ) Many more d v r e l l i n g s have been r e l i e v e d o f 
t h e a dverse e f f e c t s o f heavy t r a f f i c volumes 
t h a n have s u f f e r e d t h e a d d i t i o n a l a d v e r s e e f f e c t s 
where s i t u a t e d b e s i d e motorv;ays. C o n s i d e r i n g 
t h e Tcirget 1 motorway system i n Glasgow, v;e e s t i -
m.ate t h a t 1,750 d w e l l i n g s i n t h e v i c i n i t y o f 
motorv/ays w i l l be s u b j e c t e d t o n o i s e i n excess 
o f 68 d B i A ) . On t h e o t h e r hand, t h e number o f 
d w e l l i n g s s i t u a t e d a l o n g s i d e c o n v e n t i o n a l r o a d s 
w h i c h have been a l m o s t e n t i r e l y r e l i e v e d o f 
t r a f f i c amounts t o 6,450. 

A l o n g s i d e t h e r o a d s w h i c h have been r e l i e v e d o f 
t h r o u g h t r a f f i c , t h e r e a r e a p p r o x i m i a t e l y 950 
shops, p u b l i c houses, r e s t a u r a n t s , e t c , v;hich 
b e n e f i t g r e a t l y from, t h e v i r t u a l e l i m d n a t i o n o f 

t r a f f i c . The l a r g e nun^bers o f p e o p l e v.'hose 
d a i l y a c t i v i t i e s t a k e them t o t h e s e c o n v e n t i o n a l 
r o a d s a r e r e l i e v e d o f t h e ad v e r s e e f f e c t s o f 
t r a f f i c and can a l s o c r o s s t h e r o a d s f r e e l y . 

( i i ) C e n t r a l Area 

The most s i g n i f i c a n t i n d i r e c t e f f e c t i s t h e r e 
moval o f t r a f f i c f r o m t h e C e n t r a l Area o f t h e 
C i t y . T h i s e f f e c t has n o t y e t been f u l l y -
measured b u t a good i n d i c a t i o n can be o b t a i n e d 
from, t h e t r a f f i c on t h e f o u r C e n t r a l Area b r i d g e s 
where a 29% r e d u c t i o n i n t r a f f i c has been 
a c h i e v e d over a p e r i o d where t h e o v e r a l l g r o w t h 
o f t r a f f i c i n t h e C i t y was 25%. T h i s can be 
c o n s i d e r e d as a r e l a t i v e d r o p o f 43% as a c o n 
sequence o f t h e c o n s t r u c t i o n o f t h e Ri n g Road. 

T h i s r a d x j c t i o n i n t r a f f i c has made p o s s i b l e t h e 
p e d e s t r i a n i s a t i o n o f t h e miain s h o p p i n g s e c t i o n 
o f S a u c h i e h a l l S t r e e t and Buchanan S t r e e t w h i c h 
a r e novj l a n d s c a p e d and an iirm.ensely improved 
environm.ent c r e a t e d f o r p e d e s t r i a n s . 



7. ORGANISATION 

The p l a n n i n g and d e s i g n o f u r b a n motorways i s a 
l o n g and complex p r o c e s s . 

To a c h i e v e success we b e l i e v e f o u r main t h i n g s 
a r e r e q u i r e d : 

( i ) A s t r o n g d e s i r e - perhaps n o t h i n g l e s s 
t h a n e n t h u s i a s m - i s r e q u i r e d on t h e p a r t o f 
ever y o n e c o n c e r n e d t o a c h i e v e h i g h s t a n d a r d s . 

( i i ) A s u i t a b l e a d m i n i s t r a t i v e s t r u c t u r e i s 
r e q u i r e d t o e n a b l e t h e v a r i o u s n e c e s s a r y s k i l l s 
t o be c o o r d i n a t e d . 

( i i i ) The p l a n n i n g and c o n s t r u c t i o n o f a m o t o r -
v.'ay system e x t e n d s o v e r a l o n g p e r i o d o f y e a r s 
( f i f t e e n y e a r s t o d a t e i n Glasgov;) and \je b e l i e v e 
t h a t some degree o f c o n t i n u i t y i n t h e l a r g e d e s i g n 
team r e q u i r e d i s d e s i r a b l e . 

( i v ) A g e n u i n e s p i r i t o f c o o p e r a t i o n i s r e q u i r e d 
x-jhich seeks t o u n d e r s t a n d t h e viev/s o f t h e 
v a r i o u s o t h e r p r o f e s s i o n a l d i s c i p l i n e s w h i c h 
must c o n t r i b u t e t o t h e o v e r a l l p r o j e c t . 
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