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(S)  Surface  drainage  system  and  cover  member  for  use  therein. 
A  surface  drainage  system  comprising  base  members 

(27)  and  cover  members  (32).  The  base  members  have  a 
channel  formed  between  opposite  walls  thereof,  and  are 
designed  to  be  laid  end-to-end  with  the  channels  in  longitudi- 
nal  alignment.  The  cover  members  are  of  inverted  channel 
section  and  have  opposite  side  walls  with  a  channel  defined 
therebetween.  The  cover  members  are  laid  above  the  base 
members  and  combine  therewith  to  form  an  enclosed  drain- 
agechannel.  Each  cover  member  has  at  least  one  opening  (37) 
extending  through  a  side  wall  thereof  and  communicating 
with  the  channel.  The  lowermost  part  of  the  opening  inter- 
sects  the  outer  surface  of  the  respective  wall  at  a  location  (36) 
that  is  no  closer  to  the  bottom  than  to  the  top  of  the  cover 
member.  A  carriageway  (35)  can  be  laid  with  its  surface  no 
lower  than  the  point  (36),  so  that  drainage  is  effected  through 
the  opening  (37)  while  the  base  members  (27)  lie  at  a  signific- 
ant  depth  below  the  carriageway  surface. 



The  i n v e n t i o n   r e l a t e s   to   a  s u r f a c e   d r a i n a g e   s y s t e m  

and  to   a  c o v e r   member   f o r   use   t h e r e i n .   The  i n v e n t i o n  

i s   p a r t i c u l a r l y   c o n c e r n e d   w i t h   a  c o m b i n e d   k e r b   a n d  

d r a i n a g e   b l o c k   a r r a n g e m e n t   f o r   use   on  h i g h w a y s ,  

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

I t   i s   a c c e p t e d   t h a t   r o a d   k e r b   s y s t e m s   m u s t   f u l f i l  

a  n u m b e r   of  b a s i c   r e q u i r e m e n t s   w h i c h   may  be  l i s t e d   a s  

f o l l o w s : -  

a.  a  c l e a r   d e f i n i t i o n   of  t h e   c a r r i a g e w a y   e d g e   mus t   b e  

p r o v i d e d  

b.  t he   c a r r i a g e w a y   e d g e   m u s t   be  s t r o n g   e n o u g h   t o  

p r e v e n t   d e f o r m a t i o n   by  r o a d  c o n s t r u c t i o n   and  b y  

h e a v y   v e h i c l e s   t h r o u g h o u t   t h e   d e s i g n   l i f e   of  t h e  

r o a d  

c.  s u r f a c e   w a t e r   f rom  t h e   c a r r i a g e w a y   m u s t   b e  

c o n t r o l l e d   and  d r a i n e d   t h e r e f r o m  

d.  t h e   k e r b   s h o u l d   a s s i s t   in  p r e v e n t i n g   t r a f f i c  

l e a v i n g   t h e   c a r r i a g e w a y   in  h a z a r d o u s   r e g i o n s  

t h e r e o f  

e.  t h e   k e r b   m u s t   f o rm  a  b a r r i e r   to   s t o p   v e g e t a t i o n  

f rom  s p r e a d i n g   o n t o   t h e   c a r r i a g e w a y  

f.   t h e   s y s t e m   mus t   be  s u f f i c i e n t l y   v e r s a t i l e   to   a l l o w  

r o a d   r e s u r f a c i n g   and  k e r b   r e m o v a l   or   l o w e r i n g   w h e n  

new  a c c e s s e s   a r e   r e q u i r e d  



g.  t h e   k e r b   s h o u l d   a c t   as  a  d a t u m   f o r   l a y i n g   p a v e m e n t  

c o u r s e s  

h.  t h e   s y s t e m   m u s t   be  c a p a b l e   of   u s e   in   c o n j u n c t i o n  

w i t h   and  as  a  c o n t i n u a t i o n   of   c o n v e n t i o n a l   k e r b  

s y s t e m s .  

A l t h o u g h   t h e r e   h a v e   b e e n   many  p r o p o s a l s   f o r  

c o m b i n e d   k e r b   and  d r a i n a g e   s y s t e m s   n o n e   of   t h e s e   h a s  

met   a l l   t h e   c r i t e r i a   l i s t e d   a b o v e   in   a  c o m p l e t e l y  

s a t i s f a c t o r y   m a n n e r .   The  o b j e c t i v e   of   t h e   p r e s e n t  

i n v e n t i o n   i s   t o   p r o v i d e   a  s y s t e m   w h i c h   w i l l   m o r e  

c l o s e l y   m e e t   t h e s e   r e q u i r e m e n t s .  

A c c o r d i n g   t o   a  f i r s t   f e a t u r e   of   t h e   i n v e n t i o n   w e  

p r o v i d e   a  c o v e r   member   f o r   u s e   in   a  s u r f a c e   d r a i n a g e  

s y s t e m ,   t h e   c o v e r   member   b e i n g   of   i n v e r t e d   c h a n n e l  

s e c t i o n   and  h a v i n g   a  t o p   w a l l   and  two   o p p o s i t e   s i d e  

w a l l s   b e t w e e n   w h i c h   an  o p e n - e n d e d   c h a n n e l   i s . d e f i n e d ,  

and  t h e   c o v e r   member   h a v i n g   a t   l e a s t   one  o p e n i n g  

e x t e n d i n g   t h r o u g h   a  s i d e   w a l l   t h e r e o f   and  c o m m u n i c a t i n g  

w i t h   t h e   c h a n n e l ,   t h e   l o w e r m o s t   p a r t   of   t h e   o p e n i n g  

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

a t   a  l o c a t i o n   t h a t   i s   no  c l o s e r   t o  t h e   b o t t o m   t h a n   t o  

t h e   t o p   of   t h e   c o v e r   m e m b e r ,   and  t h a t   i s   d e s i r a b l y  

f r o m   0 .5   to   0 .7   of  t h e   t o t a l   h e i g h t   o f   t h e   c o v e r   m e m b e r .  

A c c o r d i n g   to   a  s e c o n d   f e a t u r e   of   t h e  i n v e n t i o n   a  

s u r f a c e   d r a i n a g e   s y s t e m ,   w h i c h   may  be  u s e d   as  a  

c o m b i n e d   k e r b   and  d r a i n a g e   s y s t e m   f o r   a  h i g h w a y ,  

c o m p r i s e s   in   c o m b i n a t i o n   o p e n - e n d e d   c h a n n e l   s e c t i o n   b a s e  

m e m b e r s   e a c h   h a v i n g   a  b a s e   w a l l   and  two  o p p o s i t e   s i d e  

w a l l s   b e t w e e n   w h i c h   t h e   c h a n n e l   i s   d e f i n e d ,   t h e   b a s e  

m e m b e r s   b e i n g   d e s i g n e d   t o   be  l a i d   e n d - t o - e n d   i n  

l o n g i t u d i n a l   a l i g n m e n t ,   and  c o v e r   m e m b e r s   as  a f o r e s a i d  

l a i d   a b o v e   t h e   b a s e   m e m b e r s   and  c o m b i n i n g   t h e r e w i t h   t o  

fo rm  an  e n c l o s e d   d r a i n a g e   c h a n n e l .  

When  u s e d   as  a  k e r b   and  h i g h w a y   d r a i n a g e   s y s t e m   t h e  

e d g e   of   t h e   c a r r i a g e w a y   s u r f a c e   m u s t   t e r m i n a t e   a t   a  



l e v e l   n o t   l o w e r   t h a n   t h e   l o w e r m o s t   p a r t s   of  t h e  

o p e n i n g s   i n t o   t h e   s i d e   w a l l s   of  t h e   c o v e r   m e m b e r s   i n  

o r d e r   t h a t   s u r f a c e   w a t e r   may  d r a i n   f rom  t h e   c a r r i a g e w a y  

i n t o   t h e   d r a i n a g e   s y s t e m .   E n s u r i n g   t h a t   t h e s e   o p e n i n g s  

a r e   no  c l o s e r   t o   t h e   b o t t o m   t h a n   to   t h e   t o p   of  t h e  

c o v e r   member   and  t h a t   t h e   c o v e r   member   i s   of  i n v e r t e d  

c h a n n e l   s e c t i o n   l e a d s   to   a  n u m b e r   of  s i g n i f i c a n t  

a d v a n t a g e s .   The  p o s i t i o n i n g   of  t h e   o p e n i n g s   a l l o w s  

t h e r e   to   be  a  s i g n i f i c a n t   d e p t h   of  c o v e r   member  b e t w e e n  

t h e   o p e n i n g   and  t h e   b a s e   m e m b e r ,   and  t h u s   a  s i g n i f i c a n t  

d e p t h   of  c a r r i a g e w a y   m a t e r i a l   a b o v e   t h e   l e v e l   of  t h e  

u p p e r   e d g e s   of  t h e   s i d e   w a l l s   of  t h e   b a s e   m e m b e r s .   T h i s  

a l l o w s   v e r s a t i l i t y   in  t h a t   i f   d r a i n a g e   i s   r e q u i r e d   t o  

run   a c r o s s   t h e   c a r r i a g e w a y   or  a c r o s s   a  r o a d   j u n c t i o n  

i n t o   t h e   c a r r i a g e w a y   a l l   t h a t   n e e d s   t o   be  done   i s   f o r  

c o v e r   m e m b e r s   to   be  o m i t t e d   in  t h e s e   a r e a s   and  f o r   t h e  

b a s e   m e m b e r s   to   be  c o v e r e d   by  c o v e r   p l a t e s   o v e r   w h i c h  

c a r r i a g e w a y   m a t e r i a l   i s   l a i d .   A  s i g n i f i c a n t   t h i c k n e s s  

of  m a t e r i a l   can   be  a p p l i e d   so  t h a t   t h e   r o a d   s u r f a c e   i s  

n o t   p r o n e   to   b r e a k i n g   up  in  t h e   r e g i o n   of  t h e   c r o s s i n g .  

The  d e p t h   of  t h e   c o v e r   m e m b e r s   b e l o w   t h e   o p e n i n g   can  b e  

made  s u c h   t h a t   t h e   t o t a l   d e p t h   of  c o v e r   member  i s  

s i m i l a r   to   or  g r e a t e r   t h a n   t h e   t o t a l   d e p t h   o f  

c o n v e n t i o n a l   k e r b s   so  t h a t   t h e   s y s t e m   can  be  l a i d   as  a  

s i m p l e   c o n t i n u a t i o n   of  c o n v e n t i o n a l   k e r b i n g .   T h e  

i n v e r t e d   c h a n n e l   s e c t i o n   of  t h e   c o v e r   members   p r o v i d e s  

them  w i t h   s i g n i f i c a n t   s t r e n g t h   f o r   w i t h s t a n d i n g   t r a f f i c  

l o a d i n g s   w h i l e   a l s o   r e d u c i n g   t h e   a m o u n t   of  m a t e r i a l  

i n c o r p o r a t e d   in  t h e   c o v e r   m e m b e r s ,   and  t h u s   r e d u c i n g   t h e  

w e i g h t   t h e r e o f .   The  b a s e   members   may  be  c o n s t r u c t e d   i n  

i n c r e m e n t a l   d e p t h s   to   c a t e r   f o r   a c c u m u l a t e d   d r a i n a g e  

f l o w   and  g e n e r a l l y   s p e a k i n g   i t   i s   d e s i r a b l e   f o r   t h e  

c r o s s - s e c t i o n a l   a r e a   of  t h e   c h a n n e l   in  any  base   m e m b e r  

to  be  s u c h   as  to   a c c e p t   t h e   f u l l   d e s i g n   f l ow  v o l u m e  

t h r o u g h   t h e   d r a i n a g e   c h a n n e l   f o r m e d   by  t h a t   b a s e   m e m b e r  

and  i t s   a s s o c i a t e d   c o v e r   member .   The  a d d i t i o n a l   a r e a  



w i t h i n   t h e   c o v e r   member   i s   t h e n   a v a i l a b l e  f o r   o v e r l o a d  

d r a i n a g e   c o n d i t i o n s   and  i s  p a r t i c u l a r l y  e f f e c t i v e   i n  

r e d u c i n g   t h e   e f f e c t s   o f  t u r b u l e n c e   w h e n  s t o r m   w a t e r  

e n t e r s   t h e   d r a i n a g e   s y s t e m .  

As  w e l l   as  s t r a i g h t   b a s e   m e m b e r s   a n d  c o v e r   m e m b e r s  

as  a f o r e s a i d   a  d r a i n a g e  s y s t e m   a c c o r d i n g   t o   t h e  i n v e n t i o n  

w i l l   o f t e n   i n c l u d e   c u r v e d  b a s e   m e m b e r s   and  j u n c t i o n  

b a s e   m e m b e r s   and  s u c h   b a s e   m e m b e r s   w i l l   u s u a l l y   b e  

c o v e r e d   n o t   by  c o v e r   m e m b e r s   as  a f o r e s a i d  b u t   b y  

i n s p e c t i o n   or   a c c e s s   c o v e r s ,   w h i c h  m a y  b e   o f  

c o n v e n t i o n a l   f o r m ,  s o   t h a t   b l o c k a g e s   w h i c h   may  o c c u r   a t  

b e n d s   and  j u n c t i o n s   can   r e a d i l y   be  c l e a r e d .   The  s y s t e m  

w i l l   a l s o   u s u a l l y   i n c l u d e   b a s e   m e m b e r s   h a v i n g   an  o p e n i n g  

in   t h e   b o t t o m  w a l l   t h e r e o f   w h i c h   may  be  c o n n e c t e d   t o   a  

g u l l e y   a n d / o r   o u t f a l l   p i p e .  

The  s y s t e m   w i l l   b e  b e t t e r   u n d e r s t o o d   f r o m   t h e  

f o l l o w i n g   d e s c r i p t i o n   g i v e n   in   c o n j u n c t i o n   w i t h  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  

F i g u r e s   1  t o   3  a r e ,  r e s p e c t i v e l y ,   a  c r o s s - s e c t i o n ,  

s i d e   e l e v a t i o n   and  p l a n  v i e w   of  a  c o v e r   m e m b e r ;  

F i g u r e s   4  t o   6  a r e ,   r e s p e c t i v e l y ,   a  c r o s s - s e c t i o n ,  

s i d e   e l e v a t i o n   and  p l a n   v i e w   of   a  b a s e   m e m b e r ;  

F i g u r e s  7   to   9  a r e ,   r e s p e c t i v e l y ,   a  c r o s s - s e c t i o n ,  

s i d e   e l e v a t i o n   and  p l a n   v i e w   of   a  b a s e   j u n c t i o n   m e m b e r ;  

F i g u r e s   1 0  t o   12  a r e ,   r e s p e c t i v e l y ,   a c r o s s - s e c t i o n ,  

s i d e   e l e v a t i o n   on  l i n e   A-A  a n d  p l a n   v i e w   of   a  c u r v e d  

b a s e   m e m b e r ;  

F i g u r e s   13  and  14  a r e   p l a n   v i e w s   of   c o v e r   p l a t e s ;  

F i g u r e   15  i s  a   c r o s s - s e c t i o n - o f   a  j o i n t   b e t w e e n  

a d j a c e n t   c o v e r   p l a t e s ;  

F i g u r e   16  i s   a  c r o s s - s e c t i o n   of  a  c o v e r  m e m b e r   a n d  

b a s e   member   i n   s i t u   in  a  d r a i n a g e   s y s t e m ;  

F i g u r e   17  i s   a  c r o s s - s e c t i o n   o f  a   c o v e r   p l a t e   a n d  

b a s e   member   i n   s i t u   in   a  d r a i n a g e   s y s t e m ;  

F i g u r e   1 8  s h o w s   a  s c h e m a t i c   p l a n  v i e w   of  p a r t   of  a  



d r a i n a g e   s y s t e m   l a y o u t ;   a n d  

F i g u r e s   19  and  20  a r e   c r o s s - s e c t i o n s   s i m i l a r   t o  

F i g u r e   1  of  a l t e r n a t i v e   f o r m s   of  c o v e r   m e m b e r s .  

The  b a s i c   s y s t e m   c o m p r i s e s   in  c o m b i n a t i o n   o p e n -  

e n d e d   c h a n n e l   s e c t i o n   b a s e   m e m b e r s   t o g e t h e r   w i t h   c o v e r  

m e m b e r s   of   i n v e r t e d   c h a n n e l   s e c t i o n .   A  t y p i c a l   c o v e r  

member   i s   shown  in   F i g u r e s   1  to   3  and  i s   made  to   a  

s t a n d a r d   s i z e   d e s i g n e d   to   w i t h s t a n d   t r a f f i c   l o a d i n g s  

and  s h a p e d   t o   m a t c h   any  r e q u i r e d   k e r b   f a c e .   The  c o v e r  

m e m b e r ,   shown  g e n e r a l l y   as  1,  i s   of  i n v e r t e d   c h a n n e l  

s e c t i o n   w i t h   t h e   c h a n n e l   2  b e i n g   f o r m e d   b e t w e e n   s y m -  
m e t r i c a l   o p p o s i t e   s i d e   w a l l s   3  and  4 , t h e   l o w e r   e d g e s   5 

and  6  of   w h i c h   a r e   of  i n t e r l o c k i n g   f o r m a t i o n   d e s i g n e d  

to   e n g a g e   t h e   b a s e   m e m b e r s .   An  o p e n i n g   7  i s   p r o v i d e d  

a t   t h e   l o n g i t u d i n a l   c e n t r a l   r e g i o n   of  t h e   c o v e r   m e m b e r  

and  e x t e n d s   t h r o u g h   t h e   s i d e   w a l l   4  of  t h e   c o v e r   m e m b e r .  

The  l o w e r m o s t   p a r t   9  of  t h e   o p e n i n g   w h e r e   i t   i n t e r s e c t s  

t h e   s i d e   w a l l   i s   l o c a t e d   no  c l o s e r   to   t h e   b o t t o m   t h a n  

to   t h e   t o p   of  t h e   r e s p e c t i v e   c o v e r   member .   In  p r e f e r r e d  

c o n s t r u c t i o n s   t h e   h e i g h t   H 1  o f   t h e   l o w e r m o s t   p a r t   9 

a b o v e   t h e   b o t t o m   of  t h e   c o v e r   member   i s   f rom  0 .5   t o  

0 .7   of  t h e   t o t a l   h e i g h t   H 2  o f   t h e   c o v e r   member .   T h e  

e d g e   f o r m e d   a t   t h e   p a r t   9  may  be  r o u n d e d   o f f   i f  

d e s i r e d .   The  t r a n s v e r s e   c r o s s - s e c t i o n a l   s h a p e   of  t h e  

o p e n i n g   i s   d e s i r a b l y   s o m e w h a t   o v a l   as  shown  in  F i g u r e   2 ,  

a l t h o u g h   o t h e r   s h a p e s ,   e . g .   r e c t a n g u l a r ' m a y   be  u s e d .   An 

o v a l   s h a p e   f a c i l i t a t e s   m a n u f a c t u r e ,   r e d u c e s   t h e   d e g r e e  

of  w e a k e n i n g   of  t h e   s u r r o u n d i n g   m a t e r i a l ,   r e d u c e s   t h e  

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

p a r t   of   t h e   o p e n i n g   and  p r o v i d e s   an  u p w a r d l y   i n c r e a s i n g  

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

d e e p e r   w a t e r   e x p e r i e n c e d ,   f o r   e x a m p l e ,   d u r i n g   s t o r m  

c o n d i t i o n s .   The  t r a n s v e r s e   c r o s s - s e c t i o n a l   a r e a   of  t h e  

o p e n i n g   d e s i r a b l y   i n c r e a s e s   f rom  t h e   o u t e r   to   t h e   i n n e r  

s u r f a c e   of   t h e   s i d e   w a l l ,   f o r   e x a m p l e   by  a  p r o g r e s s i v e  

f l a r e   as  shown  in  F i g u r e s   1  and  2.  T h i s   a s s i s t s   i n  



a l l o w i n g   f r e e   p a s s a g e   of   s o l i d   m a t e r i a l   i n t o   t h e   c h a n n e l  

and  so  r e d u c e s   t h e   r i s k   of   b l o c k a g e .   H o w e v e r ,   o p e n i n g s  

of   c o n s t a n t   t r a n s v e r s e   c r o s s - s e c t i o n a l   a r e a   c o u l d   b e  

u s e d .  

In  a n o t h e r   e m b o d i m e n t   o p e n i n g s   s u c h   as  shown  b y  

p h a n t o m   l i n e s   8  in   F i g u r e   2  may  be  made  one  a t   e a c h   e n d  

of   t h e   m e m b e r ,   or   a  s i n g l e   o p e n i n g   may  be  l o c a t e d   a t   o n e  

end   of   t h e   m e m b e r .   For   c e r t a i n   a p p l i c a t i o n s   t h e   m e m b e r  

may  be  m o d i f i e d   by  h a v i n g   an  o p e n i n g   or   o p e n i n g s   i n  

e a c h   o f   t h e   o p p o s i t e   s i d e   w a l l s   3  and  4.  The  a x i s   o f  

any   o p e n i n g   t h r o u g h   t h e   s i d e   w a l l ,   e . g .   a x i s   A-A  i n  

F i g u r e   1,  s h o u l d ,   in   p r e f e r r e d   e m b o d i m e n t s   make  a n  

a n g l e   oc  t o   t h e   p l a n e   e x t e n d i n g   a l o n g   t h e   c h a n n e l   m i d w a y  

b e t w e e n   t h e   s i d e   w a l l s   ( w h i c h   p l a n e   w i l l   be  v e r t i c a l   i n  

n o r m a l   u s e )   of   f r o m   40°   to   5 0 ° .   A n g l e s   a t   t h e   mid  t o  

t h e   l o w e r   end  of   t h i s   r a n g e  a r e   p r e f e r a b l e   as  t h e   t o p  

w a l l   of   t h e   member   t h e n   has   g r e a t e r  s t r e n g t h   a n d  

i n s p e c t i o n   of   t h e   c h a n n e l   i s   f a c i l i t a t e d ,  a s   i s   e n t r y  

of   s t o r m   w a t e r   i n t o   t h e   s y s t e m .   A  45°  a n g l e   has   b e e n  

f o u n d   t o   be  p a r t i c u l a r l y   s u i t a b l e .  

A  t y p i c a l   b a s e   member   11  i s   shown  i n   F i g u r e s   4  t o  

6.  A  r a n g e   of   s i m i l a r   b a s e   m e m b e r s   may  be  p r o v i d e d ,  

a l l   b e i n g   g e n e r a l l y   s i m i l a r   i n   c r o s s - s e c t i o n   b u t   h a v i n g  

c h a n n e l s   12  of  d i f f e r e n t   d e p t h s   d.  In  e a c h   c a s e   t h e  

c h a n n e l   12  w i l l   be  f o r m e d   b e t w e e n   s y m m e t r i c a l   o p p o s i t e  

s i d e   w a l l s   13  and  14  h a v i n g   u p p e r   e d g e s   15  a n d  1 6  

r e s p e c t i v e l y   s h a p e d   t o   m a t c h   t h e   l o w e r   e d g e s   5  and  6 

of  t h e   s i d e   w a l l s   of  t h e   c o v e r   member   and  so  l o c a t e   t h e  

c o v e r   member   on  t h e   b a s e   m e m b e r .  

The  p r o f i l e   of   t h e   c h a n n e l   12  in   t h e   b a s e   m e m b e r  

may  be  s h a p e d   t o   s u i t   t h e   a n t i c i p a t e d   f l o w   v e l o c i t i e s  

of   w a t e r   t h r o u g h   t h e   c h a n n e l .   C e r t a i n   b a s e   m e m b e r s   m a y  

be  d e s i g n e d   w i t h   t h e   b a s e   of  t h i s   c h a n n e l   s l o p i n g   t o  

f o r m   a  t r a n s i t i o n   member   b e t w e e n   b a s e   m e m b e r s   h a v i n g  

c h a n n e l s   of   d i f f e r e n t   d e p t h s   d .  

B o t h   t h e   c o v e r   m e m b e r s   and  t h e   b a s e   m e m b e r s   may  b e  



made  f rom  c o n c r e t e   or  o t h e r   s u i t a b l e   m a t e r i a l   and  a r e  

d e s i g n e d   to   w i t h s t a n d   t h e   l o a d i n g s   i m p o s e d   d u r i n g  

h i g h w a y   c o n s t r u c t i o n   and  a l s o   t h e   t r a f f i c   l o a d i n g s   o n  

t h e   f i n i s h e d   h i g h w a y .  

In  a d d i t i o n   to   t h e   c o v e r   member s  and   b a s e   m e m b e r s  

d e s c r i b e d   a  d r a i n a g e   s y s t e m   a c c o r d i n g   t o .  t h e   i n v e n t i o n  

w i l l   g e n e r a l l y   i n c l u d e   o t h e r   m e m b e r s   as  h e r e i n a f t e r  

d e s c r i b e d .  

F i g u r e s   7  to   9  show  a  t y p i c a l   b a s e   j u n c t i o n   m e m b e r  

w h i c h   e n a b l e s   f l o w s   to   be  j o i n e d   a n d / o r   d i v e r t e d .   T h e  

b a s e   j u n c t i o n   member   shown  g e n e r a l l y   as  17  c o m p r i s e s   a  

ma in   c h a n n e l   18  and  in   t h e   d i r e c t i o n   p e r p e n d i c u l a r   t o  

t h i s   m a i n   c h a n n e l   t h e   c r o s s - s e c t i o n   i s   g e n e r a l l y  

s i m i l a r   to   t h a t   of  t h e   b a s e   member  as  shown  in  F i g u r e   4 .  

The  b a s e   j u n c t i o n   member   a l s o   i n c l u d e s   a  b r a n c h   c h a n n e l  

19  w h i c h   has   a  c r o s s - s e c t i o n   s i m i l a r   to   t h a t   of  t h e  

c h a n n e l   18  and  o p e n i n g   i n t o   t h a t   c h a n n e l .   A  b a s e   m e m b e r  

of  t h i s   t y p e   can  be  m o d i f i e d   to   g i v e   f l o w   d i v e r s i o n  

r a t h e r   t h a n   a  j u n c t i o n   a r r a n g e m e n t   by  f i l l i n g   in  o n e  

end  of  t h e   member  w i t h   m a t e r i a l   such   as  c o n c r e t e ,  

t e r m i n a t i n g   a l o n g   a  c u r v e d   l i n e   s u c h   as  2 0 .  

F i g u r e s   10  to   12  show  a  c u r v e d   b a s e   member  21  

w h i c h   may  be  i n c o r p o r a t e d   in  t h e   s y s t e m   and  w h i c h   w i l l  

be  e f f e c t i v e   to   d i v e r t   t h e   f l o w   t h r o u g h   an  a n g l e   of  4 5 ° .  

O b v i o u s l y   c u r v e d   m e m b e r s   may  a l s o   be  made  f o r   f l o w  

d i v e r s i o n   t h r o u g h   o t h e r   a n g l e s   as  r e q u i r e d .  

A n y  o n e   of  t h e   b a s e   m e m b e r s   shown  in  F i g u r e s   4 

to  12  may  be  f o r m e d   w i t h   a  v e r t i c a l   o u t l e t   t h r o u g h   i t s  

b a s e   so  t h a t   i t   may  be  l o c a t e d   o v e r   a  sump  to  c o l l e c t  

g r i t   and  d e b r i s ,   or  l o c a t e d   o v e r   an  o u t f a l l   p i p e   t o  

a l l o w   w a t e r   to   f l o w   f r o m   t h e   s y s t e m .  

The  b a s e   member   may  be  u s e d   to  c a r r y   f l o w s   u n d e r  

c a r r i a g e w a y s ,   f o o t w a y s ,   v e r g e s ,   k e r b s   and  o t h e r  

l o c a t i o n s   and  in  such   c a s e s   t h e   open  t o p   of  t h e   c h a n n e l  

in  t h e   b a s e   member  may  be  c l o s e d   by  a  c o v e r   p l a t e   o r  

c o v e r   b l o c k .   A  p l a n   v i e w   of  a  t y p i c a l   c o v e r   p l a t e   22 



f o r   a  b a s e   member   as  shown  in  F i g u r e   6  i s   shown  i n  

F i g u r e   13,  and   a  p l a n   v i e w   of  a  c o v e r   p l a t e   23  f o r  

t h e   c u r v e d   b a s e   member   shown  in  F i g u r e   12  i s   s h o w n  

in  F i g u r e   14.   The  s p a c e s   b e t w e e n   a d j a c e n t   c o v e r   p l a t e s  

24,   25  a r e   d e s i r a b l y   s e a l e d   by  a  j o i n t i n g  s t r i p   26  a s  

shown  in   F i g u r e   15.  Such   c o v e r   p l a t e s   a r e   d e s i r a b l y  

of   m e t a l   and  a r e   u s e d  w h e r e   a  r u n   of   b a s e   m e m b e r s   a r e  

to   p a s s   u n d e r   a  c a r r i a g e w a y   or  o t h e r  h e a v y   l o a d  

b e a r i n g   l o c a t i o n .   Where   l o c a t i o n  u n d e r   a  v e r g e   o r  

o t h e r   l i g h t l y   l o a d e d   a r e a   i s   r e q u i r e d  a  c o v e r   b l o c k   o f  

c o n c r e t e   or  o t h e r   m a t e r i a l   m o u l d e d   to   s e a t   on  t h e   u p p e r  

e d g e s   15  and  16  of  t h e   w a l l s  o f   t h e  b a s e   member   may  b e  

u s e d .   A l t e r n a t i v e l y ,   w h e r e   a  r e d u c e d   h e i g h t ,   b u t  

u n c o v e r e d   s e c t i o n   o f   t h e ' s y s t e m   i s   r e q u i r e d   i t   i s  

p o s s i b l e   to   u s e   c o v e r   m e m b e r s   s i m i l a r   t o   t h o s e   s h o w n  

in  F i g u r e s   1  t o   3 ,  b u t   of  r e d u c e d   h e i g h t   and  w i t h  

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

t a p e r e d   c o v e r   m e m b e r s   c o u l d   b e  u s e d   t o   j o i n   n o r m a l  

h e i g h t   m e m b e r s   s m o o t h l y   t o   t h o s e   o f  r e d u c e d   h e i g h t .  

In  a d d i t i o n   t o  t h e   e l e m e n t s   o f   t h e   s y s t e m   so  f a r  

d e s c r i b e d   t h e   s y s t e m   may  i n c l u d e   c o n v e n t i o n a l   s u r f a c e  

w a t e r   d r a i n a g e   c o m p o n e n t s   a t   c e r t a i n   l o c a t i o n s .   T h u s ,  

s t a n d a r d   " s i d e   e n t r y "   k e r b   t y p e   g u l l e y   c o v e r s   and  f r a m e s  

or   s i m i l a r   f o r m s   o f   i n s p e c t i o n   c o v e r s   may  be  p r o v i d e d  

in   p l a c e   of  c o v e r   m e m b e r s   f o r   i n s p e c t i o n   a n d  

m a i n t e n a n c e   p u r p o s e s .   T h e s e   may  be  p r o v i d e d   a t   j u n c t i o n s  

and  o u t f a l l s   as  w e l l   as  a t  b e n d s   in   t h e   s y s t e m  a n d   a t  

i n t e r v a l s   on  l o n g   l e n g t h s   of   t h e   s y s t e m .   W h e r e  

i n s p e c t i o n   c o v e r s   a r e   n o t   p r o v i d e d   o v e r   b e n d s   a n d  

j u n c t i o n s   t h e n   i t   i s   d e s i r a b l e  t o   u s e   c o v e r   p l a t e s  

as  shown  in  F i g u r e   13  or  14  r a t h e r   t h a n   t h e   u s u a l   c o v e r  

m e m b e r s .   In  c e r t a i n   l o c a t i o n s   t h e   c o v e r   p l a t e   or  c o v e r  

member   may  be  r e p l a c e d   by  a  s t a n d a r d   d r a i n a g e   g r a t i n g   i n  

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

m e m b e r   s y s t e m .   T h i s   f a c i l i t y   of   b e i n g   c o m b i n e d   w i t h  

e x i s t i n g   s t a n d a r d   i t e m s   a d d s   i n c r e a s e d   v e r s a t i l i t y   t o  



t h e   s y s t e m .  

F i g u r e   16  shows   a  c r o s s - s e c t i o n   of  a  b a s e   m e m b e r  

and  a  c o v e r   member   in  s i t u   in  a  d r a i n a g e   s y s t e m .   A 

b a s e   b l o c k   27  p r e f e r a b l y   made  of  h i g h   q u a l i t y   p r e s s e d  

or  v i b r a t e d   c o n c r e t e   (and  i n c l u d i n g   r e i n f o r c e m e n t   i f  

n e c e s s a r y )   i s   l a i d   on  a  c o n c r e t e   or  m o r t a r   bed  28  w i t h  

a  c o n c r e t e   b a c k i n g   29.   A  n u m b e r   of  s u c h   b a s e   m e m b e r s  

a r e   l a i d   e n d - t o - e n d   to   f o rm  a  c o n t i n u o u s   c h a n n e l .  

Where   t h e   a n t i c i p a t e d   maximum  f l o w   of  w a t e r   i n c r e a s e s  

t h e n   b a s e   m e m b e r s   of  i n c r e a s e d   d e p t h   may  be  u s e d   w i t h  

t r a n s i t i o n   b a s e   m e m b e r s   i n s e r t e d   b e t w e e n   b a s e   m e m b e r s  

of  d i f f e r e n t   d e p t h s ,   a l l   b a s e   member s   g e n e r a l l y   b e i n g  

l a i d   so  t h a t   t h e   u p p e r   s u r f a c e s   30  and  31  of  t h e   s i d e  

w a l l s   of  t h e   b a s e   m e m b e r s   a r e   s u b s t a n t i a l l y   c o p l a n a r .  

I f   g r e a t l y   i n c r e a s e d   d e p t h   i s   r e q u i r e d ,   or  i f   c o v e r  

m e m b e r s   n e e d   to   be  s i g n i f i c a n t l y   r a i s e d   due  to   c a r r i a g e -  

way  r e - s u r f a c i n g   t h e n   v e r t i c a l   s p a c i n g   m e m b e r s   h a v i n g  

a p p r o p r i a t e   i n t e r l o c k i n g   f o r m a t i o n s   on  t h e i r   u p p e r   a n d  

l o w e r   e d g e s   may  be  i n t e r p o s e d   b e t w e e n   t h e   s i d e   w a l l s   o f  

t h e   c o v e r   and  b a s e   m e m b e r s .  

A  j o i n t i n g   c o m p o u n d   may  be  u s e d   to  s e a l   t h e  

v e r t i c a l   j o i n t s   b e t w e e n   a d j a c e n t   b a s e   m e m b e r s   or   t h o s e  

m e m b e r s   may  be  c o n s t r u c t e d   w i t h   e n d s , t o   a l l o w   c o n v e n t -  

i o n a l   " s p i g o t   and  s o c k e t " ,   "Ogee"   or  " f l e x i b l e "   t y p e  

p i p e   j o i n t s .   A  l o n g   run   of  b a s e   member s   p l a c e d   e n d -  

t o - e n d   may  be  r e p l a c e d   by  a  c o n t i n u o u s l y   e x t r u d e d  

c o n c r e t e   b l o c k   of  s i m i l a r   p r o f i l e   in  some  l o c a t i o n s .  

When  l a y i n g   t h e   run   of  b a s e   b l o c k s   d u r i n g   c a r r i a g e w a y  

c o n s t r u c t i o n   i t   may  be  d e s i r a b l e   t e m p o r a r i l y   to   o m i t  

one  b a s e   member   a t   i n t e r v a l s   in  o r d e r   to   c o l l e c t   s u r f a c e  

w a t e r   f rom  t h e   a d j a c e n t   c a r r i a g e w a y   c o n s t r u c t i o n   b e d .  

C o v e r   m e m b e r s   32  a r e   t h e n   b e d d e d   o n t o   t h e  

r e s p e c t i v e   b a s e   m e m b e r s   or  s p a c i n g   members   u s i n g   m o r t a r  

or  j o i n t i n g   c o m p o u n d   33  to   t h e   r e q u i r e d   a l i g n m e n t .   T h e  

c o v e r   m e m b e r s   may  be  p r o v i d e d   w i t h   p a r t i a l   c o n c r e t e  

b a c k i n g   34  w h e r e   a n t i c i p a t e d   t r a f f i c   l o a d i n g s   i n d i c a t e  



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

c o n s t r u c t i o n   o c c a s i o n a l   c o v e r  m e m b e r s   may  b e  

t e m p o r a r i l y   o m i t t e d   t o   f a c i l i t a t e   d r a i n a g e   f r o m   t h e  

c o n s t r u c t i o n   w o r k s .   The  b a s e   m e m b e r s   and  c o v e r   m e m b e r s  

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

c o n s t r u c t i o n   m a t e r i a l s   a r e   l a i d   a d j a c e n t   t o   t h e m   i n  

o r d e r   t o   c a t e r   f o r   c o n s t r u c t i o n   t r a f f i c   l o a d i n g .   A f t e r  

c o n s t r u c t i o n   t h e   c a r r i a g e w a y   s u r f a c e  3 5   i s   l a i d   w i t h   t h e  

l e v e l   of   t h e   c a r r i a g e w a y   e d g e   b e i n g   a t   or   d e s i r a b l y  

s l i g h t l y   a b o v e   t h e   l o w e r m o s t   p a r t   36  of  t h e  o p e n i n g s   37  

i n t o   t h e   c o v e r   m e m b e r s .   A  f o o t w a y   or   v e r g e   38  may  t h e n  

be  l a i d   to   a b u t   t h e   o p p o s i t e   s i d e   of   t h e   c o v e r   member   3 2 .  

I t   w i l l   be  s e e n   f r o m   F i g u r e   1 6  t h a t   s m a l l   d e p t h s  

of   r o a d   r e s u r f a c i n g   may  b e  l a i d   w i t h o u t   s e r i o u s  

d e t r i m e n t   t o   t h e   e f f i c i e n c y   of   t h e   d r a i n a g e   s y s t e m .   I n  

e x t r e m e   c a s e s   t h e   c o v e r   m e m b e r s   may  b e  r e m o v e d ,   t h e  

h e i g h t   b u i l t   up  w i t h   s p a c i n g   m e m b e r s   i n  t h e   f o r m   o f  

i n s e r t   b l o c k s   or   w i t h   in   s i t u   c o n c r e t e   o r  m o r t a r   o n  

t h e   u p p e r   e d g e s   o f   t h e   w a l l s   of  t h e   b a s e   m e m b e r s   a n d  

t h e   l o w e r   m e m b e r s   r e p l a c e d   to   a c c o m m o d a t e   f u l l   r o a d  

r e s u r f a c i n g   w i t h o u t   a f f e c t i n g   t h e   b a s e  m e m b e r   i n v e r t  

l e v e l s .   A l s o ,   w h e r e   i t   i s   n e c e s s a r y   t o  h a v e   a d j a c e n t  

f o o t w a y   s u r f a c e s   b e l o w   t h e   t o p   of   t h e   c o v e r   m e m b e r ,  

t h o s e   c o v e r   m e m b e r s   may  be  c o n s t r u c t e d   w i t h   a d d i t i o n a l  

i n l e t s   in   t h e   b a c k   w a l l   t o  a c c e p t   s u r f a c e   w a t e r   d i r e c t l y  

f r o m   t h e   f o o t w a y s .   A l t e r n a t i v e l y   o c c a s i o n a l   o n e s   o f  a  

run   of   s t a n d a r d   c o v e r   m e m b e r s   may  be  t u r n e d   t h r o u g h   1 8 0 °  

so  t h a t   t h e   i n l e t   may  f a c e   t h e   f o o t w a y   r a t h e r   t h a n   t h e  

c a r r i a g e w a y .  

When  f l o w s   o f   w a t e r   a r e   to   b e  d i v e r t e d   u n d e r n e a t h  

c a r r i a g e w a y s   or   o t h e r   e l e m e n t s   t h e   c o v e r  m e m b e r s   a r e  

o m i t t e d   and  t h e   c r o s s - s e c t i o n   may  t h e n   be  as  shown  i n  

F i g u r e   17.  As  shown  in   t h i s   F i g u r e ,   b a s e   m e m b e r s   3 9  

a r e   b e d d e d   i n t o   and  s u r r o u n d e d   w i t h   c o n c r e t e   40  a n d  

t h e   o p e n   t o p   o f   t h e   c h a n n e l  i n   t h e   b a s e   member   i s  

c o v e r e d   b y  a   p l a t e   41  b e d d e d   o n t o  m o r t a r   o r   a  j o i n t i n g  



c o m p o u n d   42.  The  p l a t e s   may  be  of  g a l v a n i s e d   s t e e l  

or  o t h e r   s i m i l a r   m a t e r i a l   of  t h i c k n e s s   to   s u i t   t h e   r e s -  

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

s u c h   as  shown  in  F i g u r e   15  may  be  f i x e d   to   t h e   j o i n t s  

b e t w e e n   a d j a c e n t   p l a t e s   b e f o r e   t h e   p l a t e s   a r e   c o v e r e d  

w i t h   c o n c r e t e   a n d / o r   w i t h   r o a d   c o n s t r u c t i o n   m a t e r i a l s  

4 3 .  

F i g u r e   18  shows   p a r t s   of  a  d r a i n a g e   s y s t e m   l a y o u t  

a l o n g   one  edge   of  a  c a r r i a g e w a y   44.  R e a d i n g   f r o m   t h e  

t o p   of  t h e   F i g u r e   a  c o n v e n t i o n a l   k e r b   45  e x t e n d s  

a l o n g s i d e   t h e   c a r r i a g e w a y   and  i s   b a c k e d   by  c o n c r e t e   i n  

t h e   n o r m a l   m a n n e r .   P a r t   of  a  d r a i n a g e   s y s t e m   a c c o r d i n g  

to   t h e   i n v e n t i o n   c r o s s e s   t h e   c a r r i a g e w a y   by  means   of   a  

r u n   of  b a s e   m e m b e r s   s u c h   as  46  s e t   in  a  c o n c r e t e  

s u r r o u n d   47,  e a c h   b a s e   member   b e i n g   p r o v i d e d   w i t h   a  

c o v e r   p l a t e   as  shown  in  F i g u r e   17.  At  t h e   end  of  t h i s  

c r o s s   run   a  c u r v e d   b a s e   member   48  i s   i n c o r p o r a t e d   a n d  

j o i n s   t h e   member   46  to   a  j u n c t i o n   b a s e   member   4 9 ,  

one  end  of  w h i c h   i s   f i l l e d   w i t h   in   s i t u   c o n c r e t e   50  t o  

fo rm  a  b e n d .   A d j a c e n t   to   t h e   j u n c t i o n   b a s e   member   49 

t h e r e   e x t e n d s   a  run   of  b a s e   m e m b e r s   51,  b o t h   t h e   j u n c t i o n  

member   40  and  t h e   b a s e   member s   51  b e i n g   s e t   in  a  c o n c r e t e  

f o u n d a t i o n   and  b a c k i n g   52  in  t he   m a n n e r   shown  in  F i g u r e  

16.  A l t e r n a t i v e l y ,   t h e   j u n c t i o n   member   49  c o u l d   b e  

o m i t t e d   and  t h e   r u n   46  j o i n e d   to   t h e   run   51  by  a  c u r v e d  

member   s u c h   as  48  of  a p p r o p r i a t e   o r i e n t a t i o n .   The  c u r v e d  

b a s e   member   48  i s   c o v e r e d   by  a  c u r v e d   c o v e r   p l a t e   a s  

shown  in  F i g u r e   14  w h i l e   t h e   j u n c t i o n   b a s e   member   49  i s  

c o v e r e d   by  a  k e r b   t y p e   g u l l e y   c o v e r .   The  b a s e   member s   51  

a r e   f i t t e d   w i t h   c o v e r   members   as  shown  in  F i g u r e   16.  A t  

t h e   end  of  t h e   run   of  b a s e   m e m b e r s   51  i s   a  f u r t h e r  

j u n c t i o n   b a s e   member   53  r e c e i v i n g   t h e   f l o w   f rom  a  f u r t h e r  

s e t   of  b a s e   m e m b e r s   54  c r o s s i n g   b e n e a t h   t h e   c a r r i a g e w a y  

and  t e r m i n a t i n g   in  a  c u r v e d   b a s e   member  55.  A g a i n   t h e  

b a s e   member s   54  a r e   c o v e r e d   by  c o v e r   p l a t e s ,   t h e   c u r v e d  



b a s e   m e m b e r   55  h a s   a  c u r v e d   c o v e r   p l a t e   as  shown  i n  

F i g u r e   14  and  t h e   j u n c t i o n   member   5 3  i s   c o v e r e d   by  a  

k e r b   t y p e   g u l l e y   c o v e r .   A  f u r t h e r   r u n   of   b a s e   m e m b e r s  

56  and  c o v e r   m e m b e r s   as  shown  in  F i g u r e   16  t h e n  e x t e n d s  

t o   a  f i n a l   b a s e   member   57  i n   t h e   b o t t o m  o f   w h i c h  i s  

f o r m e d   an  a p e r t u r e   58  c o n n e c t e d   t o  a   sump  and  o u t f a l l  

p i p e   59 .   The  b a s e   member   57  i s   a g a i n   c o v e r e d   b y  a   k e r b  

t y p e   g u l l e y   c o v e r   and  f rom  i t   c a n   e x t e n d   c o n v e n t i o n a l  

k e r b i n g   60  a l i g n e d   to   c o n t i n u e   t h e   c a r r i a g e w a y   k e r b i n g .  

I t   w i l l   be  u n d e r s t o o d   t h a t   F i g u r e   18  i s   m e r e l y  

e x e m p l a r y ,   b u t   i t   d o e s   i l l u s t r a t e   t h e   m a n n e r   in  w h i c h  

d r a i n a g e   s y s t e m s   a c c o r d i n g   to   t h e   i n v e n t i o n   may  b e  

d e s i g n e d   t o   s u i t   any  l o c a t i o n .  

Two  v a r i a n t s   of   c o v e r   member   a r e   shown  in  F i g u r e s  

19  and   20 .   In   t h e   f i r s t   of   t h e s e   a  l o n g i t u d i n a l l y  

e x t e n d i n g   s t e p   70  i s   f o r m e d   a l o n g   t h e   o u t e r   s u r f a c e   7 1  

of   t h e   t o p   w a l l   1 0 a ,   s o  t h a t   one  l o n g i t u d i n a l   p a r t   7 2  

of   t h a t   s u r f a c e   i s   a t   a  h i g h e r   l e v e l   t h a n   t h e   o t h e r  

l o n g i t u d i n a l   p a r t   73  t h e r e o f .   The  w i d t h   of   t h e   p a r t   72  

i s   d e s i r a b l y   e q u a l   to   t h e   w i d t h   of   c o n v e n t i o n a l   k e r b i n g  

and  t h e   m e m b e r s   a r e   l a i d   so  t h a t   p a r t s   72  e x t e n d   a  r u n  

of   s u c h   k e r b i n g .   P a v i n g   f l a g s   74  o r   o t h e r  f o o t w a y  

m a t e r i a l   may  be  l a i d   on  t h e   p a r t   7 3 ,  t h e   h e i g h t   of  t h e  

s t e p   70  b e i n g   s u c h   t h a t   t h e   u p p e r  s u r f a c e   of  t h e   f o o t w a y  

i s   l e v e l   w i t h   t h e   p a r t   72.   F i g u r e   20  i l l u s t r a t e s   how  a  

c o v e r   m e m b e r   may  b e  m o d i f i e d   to   i n c o r p o r a t e   an  i n s p e c t i o n  

c o v e r   75.   The  c e n t r a l   p a r t   o f  t h e  m e m b e r   i s   f o r m e d   w i t h  

an  o p e n i n g   76  t h r o u g h   t h e   t o p   w a l l   t h e r e o f ,   a  r e c e s s e d  

f l a n g e   77  b e i n g   l e f t   a r o u n d   t h e   o p e n i n g .   T h i s   f l a n g e  

s u p p o r t s   t h e   c o v e r   75  and  any  a p p r o p r i a t e   f o rm  o f  

i n t e r l o c k i n g   or   s e a l i n g   a r r a n g e m e n t   may  be  i n c o r p o r a t e d  

b e t w e e n   t h e   f l a n g e   and  t h e   c o v e r .  

The  d r a i n a g e   s y s t e m   of  t h e   i n v e n t i o n   v a r i e s   f r o m  

o t h e r   s p e c i a l i s e d   c o m b i n e d   k e r b   and   d r a i n a g e   s y s t e m s   i n  

t h a t   t h e   p r o f i l e s   of  t h e   b a s e   m e m b e r s  a n d   c o v e r  m e m b e r s  

h a v e   b e e n   d e s i g n e d   to   c a t e r   f o r   c o n v e y i n g   t h e   m a x i m u m  



q u a n t i t y   of  s u r f a c e   w a t e r   f l o w   in  a d d i t i o n   to   c a t e r i n g  

f o r   l o a d i n g s   i m p o s e d   by  h e a v y   t r a f f i c ,   w i t h   r e s u l t i n g  

e c o n o m y   in  t h e   s i z e   and  w e i g h t   of  t h e   m e m b e r s .   I t   i s  

p a r t i c u l a r l y   p r e f e r r e d   t h a t   t h e   c r o s s - s e c t i o n a l   a r e a  

of  t h e   c h a n n e l   in   t h e   b a s e   member  a t   a n y  o n e   l o c a t i o n  

i s   d e s i g n e d   to   c a r r y   t h e   maximum  a n t i c i p a t e d   f l o w ,   s o  

l e a v i n g   t h e   w h o l e   of  t h e   c h a n n e l   a r e a   w i t h i n   t h e   c o v e r  

m e m b e r s   a v a i l a b l e   to   cope   w i t h   e x c e p t i o n a l   o v e r l o a d s  

or  w i t h   t u r b u l e n t   i n f l o w   d u r i n g   s t o r m   w a t e r   c o n d i t i o n s .  

U s u a l l y   t h e   l o n g i t u d i n a l   f a l l   of  t h e   c h a n n e l  

f o r m e d   by  t h e   s y s t e m   w i l l   be  s i m i l a r   to   t h a t   of  t h e  

c a r r i a g e w a y   a l o n g   w h i c h   i t   i s   i n s t a l l e d ,   a l t h o u g h   i n  

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

be  c o n s t r u c t e d .  

The  d r a i n a g e   s y s t e m   is   c a p a b l e   of   b e i n g   u s e d   a s  

e x t e n s i o n s   to   e x i s t i n g   k e r b s ,   of  c r o s s i n g   u n d e r  

c a r r i a g e w a y s ,   f o o t w a y s ,   v e r g e s ,   v e h i c l e   c r o s s i n g s   a n d  

o t h e r   o b s t r u c t i o n s ,   and  of  a l l o w i n g   f o r   j u n c t i o n s   a n d  

c h a n g e s   in  d i r e c t i o n   of  f l o w .   F u r t h e r m o r e ,   i t   i s  

d e s i g n e d   w i t h   s u f f i c i e n t   s u r f a c e   w a t e r   i n l e t   a r e a   s o  

as  n o t   to   b e c o m e   b l o c k e d   by  g r i t   or  d e b r i s .   I n  

a d d i t i o n   to   t h e s e   a d v a n t a g e s   i t   can   e a s i l y   be  m a i n t a i n e d  

can  be  u s e d   in   c o n j u n t i o n   w i t h   many  c o n v e n t i o n a l  

d r a i n a g e   f i t t i n g s ,   and  can  r e a d i l y   be  a d d e d   to   c o n -  

v e n t i o n a l   k e r b   and  d r a i n a g e   s y s t e m s .  



1.  A  c o v e r   member   f o r   u s e   in  a  s u r f a c e   d r a i n a g e  

s y s t e m ,   t h e   c o v e r   member   b e i n g   of   i n v e r t e d   c h a n n e l  

s e c t i o n   and  h a v i n g   a  t o p   w a l l   (10)  and  two  o p p o s i t e  

s i d e   w a l l s   (3,   4)  b e t w e e n   w h i c h   an  o p e n - e n d e d   c h a n n e l  

i s   d e f i n e d ,   c h a r a c t e r i s e d   in  t h a t   t h e   c o v e r   m e m b e r  

h a s   a t   l e a s t   one  o p e n i n g   (7)  e x t e n d i n g   t h r o u g h   a  s i d e  

w a l l   (4)  t h e r e o f   and  c o m m u n i c a t i n g   w i t h  t h e   c h a n n e l ,  

t h e   l o w e r m o s t   p a r t   of  t h e   o p e n i n g   i n t e r s e c t i n g   t h e  

o u t e r   s u r f a c e   of   t h e   r e s p e c t i v e   w a l l   a t   a  l o c a t i o n   ( 9 )  

t h a t   i s   no  c l o s e r   t o   t h e   b o t t o m   t h a n   to   t h e   t o p   of   t h e  

c o v e r   m e m b e r .  

2.  A  c o v e r   member   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r -  

i s e d   in   t h a t   t h e   l o c a t i o n   (9)  of  s a i d   l o w e r m o s t  p a r t  

of   t h e   o p e n i n g   a b o v e   t h e   b o t t o m   of   t h e   c o v e r   member   i s  

f r o m   0 .5   t o   0 .7   of   t h e   t o t a l   h e i g h t   o f  t h e   c o v e r   m e m b e r .  

3.  A  c o v e r   member   a c c o r d i n g   t o  c l a i m   1  or  c l a i m   2 

c h a r a c t e r i s e d   in   t h a t   t h e   a x i s   (A-A)  of   t h e   o p e n i n g   ( 7 )  

m a k e s   an  a n g l e   to   t h e   p l a n e   e x t e n d i n g   a l o n g   t h e   c h a n n e l  

m i d w a y   b e t w e e n  t h e   s i d e   w a l l s   of  f r o m   400  to   5 0 ° .  

4.  A  c o v e r   member   a c c o r d i n g   to   a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s   c h a r a c t e r i s e d   in   t h a t   t h e   t r a n s v e r s e  

c r o s s - s e c t i o n a l   a r e a   of  t h e   o p e n i n g   (7)  i n c r e a s e s   f r o m  

t h e   o u t e r   t o   t h e   i n n e r  s u r f a c e   of   t h e   s i d e   w a l l .  

5.  A  c o v e r   member   a c c o r d i n g   t o   a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s   c h a r a c t e r i s e d   in   t h a t  t h e   t r a n s v e r s e  

c r o s s - s e c t i o n   o f  t h e   o p e n i n g   (7)  i s   o v a l   i n  s h a p e .  

6.  A  c o v e r   member   a c c o r d i n g   to   a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s   c h a r a c t e r i s e d   i n  t h a t  t h e r e   i s   a  s i n g l e  

o p e n i n g   (7)  l o c a t e d   a t   t h e   l o n g i t u d i n a l   c e n t r a l   r e g i o n  

of  t h e   c o v e r   m e m b e r .  

7.  A  c o v e r   member   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2 

c h a r a c t e r i s e d   in   t h a t   t h e r e   a r e   t w o  o p e n i n g s ,   o n e  

l o c a t e d   a t   e a c h   l o n g i t u d i n a l   end  of  t h e   c o v e r   m e m b e r .  

8.  A  c o v e r   member   a c c o r d i n g   t o   a n y  o n e   of   t h e  



p r e c e d i n g   c l a i m s   c h a r a c t e r i s e d   in  t h a t   t h e   l o w e r   e d g e  

( 5 , 6 )   of   e a c h   s i d e   w a l l   ( 3 , 4 )   i s   f o r m e d   w i t h   a  l o n g i -  

t u d i n a l l y   e x t e n d i n g   i n t e r l o c k   f o r m a t i o n   d e s i g n e d   t o  

i n t e r l o c k   w i t h   a  member   on  w h i c h   t h e   c o v e r   member   i s  

s u p e r i m p o s e d .  

9.  A  s u r f a c e   d r a i n a g e   s y s t e m   c o m p r i s i n g   i n  

c o m b i n a t i o n   o p e n - e n d e d   c h a n n e l   s e c t i o n   b a s e   m e m b e r s  

(29)  e a c h   h a v i n g   a  b a s e   w a l l   and  two  o p p o s i t e   s i d e  

w a l l s   ( 1 2 ,   14)  b e t w e e n   w h i c h   t h e   c h a n n e l   (12)  i s  

d e f i n e d ,   t h e   b a s e   m e m b e r s   b e i n g   d e s i g n e d   to   be  l a i d  

e n d - t o - e n d   in  l o n g i t u d i n a l   a l i g n m e n t ,   and  c o v e r   m e m b e r s  

(32)  as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s ,  

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

and  c o m b i n i n g   t h e r e w i t h   to   f o r m   an  e n c l o s e d   d r a i n a g e  

c h a n n e l .  

10.  A  s u r f a c e   d r a i n a g e   s y s t e m   a c c o r d i n g   to   c l a i m  

9  c h a r a c t e r i s e d   in   t h a t   l o w e r   e d g e s   (5,  6)  of  t h e   s i d e  

w a l l s   (3,   4)  of  t h e   c o v e r   m e m b e r s   a r e   r e c e i v e d   on  a n d  

i n t e r l o c k   w i t h   u p p e r   e d g e s   (15 ,   16)  of  t h e   s i d e   w a l l s  

(13,   14)  of   t h e   b a s e   m e m b e r s .  
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