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54)  Drain  constructions. 
A  drain  construction  comprises  a  preformed  assembly 

which  is  located  in  a  trench  which  is  then  filled,  around  the 
preformed  assembly,  with  concrete  or  similar  material.  The 
preformed  assembly  comprises  two  angle-section  wall 
members  (10,11)  which  are  held  apart  by  spring  spacers  (21) 
to  define  a  drainage  slot,  and  a  plastics  pipe  (12)  which  is  slit 
along  its  length  and  the  edges  of  the  pipe  along  each  side  of 
the  slit  engaged  in  grooves  (15)  extending  along  the  wall 
member  (10, 11).  The  upper  flanges  of  the  wall  members  are 
flush  with  the  ground  surface  so  that  water  can  drain  from 
the  surface  by  flowing  down  through  the  slot  between  the 
members  and  into  the  pipe  (12).  The  spring  spacers  (21) 
separating  the  wall  members  permit  the  wall  members  to 
move  relatively  to  one  another  as  a  result  of  thermal 
expansion  or  contraction,  or  other  movement,  of  the  sur- 
rounding  material. 





T h i s   i n v e n t i o n   r e l a t e s   t o   d r a i n   c o n s t r u c t i o n s   o f  

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

r o a d w a y s ,   p a t h s   or  o t h e r   h a r d   p a v e d   s u r f a c e s   on  w h i c h  

w a t e r   or   o t h e r   l i q u i d s   t e n d   to  c o l l e c t .  

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

o p e n   g u t t e r s ,   f o r m e d   by  an  open  c h a n n e l   in   t h e   s u r f a c e   t o  

be  d r a i n e d .   The  c h a n n e l   i s   o f t e n   f o r m e d   i n  a   s e r i e s   o f  

b l o c k s ,   p r e c a s t   or  c a s t   in   s i t u ,   a r r a n g e d   e n d - t o - e n d .   I n  

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

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

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

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

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

o t h e r   s u r f a c e   o v e r   w h i c h   f o o t   t r a f f i c   or  v e h i c l e s   r u n .  

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

a b o v e - m e n t i o n e d   k i n d   i s   e x p e n s i v e ,   and  t h e   u s e   of  g r a t i n g s  

i s - a l s o   e x p e n s i v e ,   due  to   t he   c o s t   o f   t h e   a c t u a l   g r a t i n g  

i t s e l f   and  a l s o   t h e   c o s t   of  s e a t i n g s   or  o t h e r   f i x t u r e s   i n  

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



I t   i s   t h e   o b j e c t   of   t h i s   i n v e n t i o n   to   p r o v i d e   a  

d r a i n   c o n s t r u c t i o n   w h i c h   i s   e f f e c t i v e   in   u s e   a n d  

c o n s t r u c t i o n   as  w e l l   as  b e i n g   i n e x p e n s i v e   to   p r o d u c e   a n d  

s i m p l e   t o   i n s t a l l .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a n  

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

e l o n g a t e ,   g e n e r a l l y   t u b u l a r   c o n d u i t   h a v i n g ,   e x t e n d i n g  

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

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

a s s e m b l y ,   and  two  s p a c e d   e l o n g a t e   w a l l   m e m b e r s  

c o n n e c t e d   to   t h e   c o n d u i t   a l o n g   o p p o s i t e   s i d e s   of   t h e  

o p e n i n g   and   e x t e n d i n g   away  f rom  t h e   o p e n i n g   so  as  t o  

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

o p e n i n g ,   w i t h   t h e   i n t e r i o r   of   t h e   c o n d u i t .  

Such  an  a s s e m b l y   may  be  i n s t a l l e d ,   i n   a  d r a i n  

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

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

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

w a l l   m e m b e r s   s u b s t a n t i a l l y   l e v e l   w i t h   t h e   s u r f a c e   of   t h e  

g r o u n d ,   and  t h e n   f i l l i n g   t h e   t r e n c h   up  to   g r o u n d   l e v e l  

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

m a t e r i a l   s u c h   as  c o n c r e t e ,   w h i c h   i s   s u c h   as  to   embed   a n d  

s u p p o r t   t h e   a s s e m b l y .  

W i t h   t h i s   a r r a n g e m e n t   any  w a t e r   on  t h e   t o p  

s u r f a c e   of   t h e   s u r r o u n d i n g   m a t e r i a l ,   or  any  s u r r o u n d i n g  

s u r f a c e ,   may  f l o w   i n t o   t h e   s l o t   and  t h e n c e   down  i n t o   t h e  

d r a i n a g e   c o n d u i t .  

P r e f e r a b l y ,   a d j u s t a b l e   s p a c i n g   means   a r e  



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

W i t h   t h i s   a r r a n g e m e : - . - ,   m o v e m e n t   in   t h e  

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

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

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

m o v e s .  

The  a d j u s t a b l e   s p a c i n g   means   may  i n c l u d e   s p r i n g  

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

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

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

means   may  c o m p r i s e   a  t e m p e r a t u r e   r e s p o n s i v e   d e v i c e  

c o n n e c t e d   b e t w e e n   t h e   w a l l   m e m b e r s   in   a  m a n n e r   t o   a d j u s t  

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

a m b i e n t   t e m p e r a t u r e .   P r e f e r a b l y ,   t h e   a d j u s t a b l e   s p a c i n g  

means   a r e   e n c l o s e d   i n   a  p r o t e c t i v e   s l e e v e   e x t e n d i n g   b e t w e e n  

t h e   w a l l   m e m b e r s .   The  p r o t e c t i v e   s l e e v e   may  c o m p r i s e   t w o  

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

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

The  g e n e r a l l y   t u b u l a r   c o n d u i t   may  be  f o r m e d   o f  

f l e x i b l e   m a t e r i a l   so  t h a t   a d j u s t m e n t   of   t h e   s p a c i n g  

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

a d j u s t m e n t   of   t h e   w i d t h   of  t h e   o p e n i n g   in   t h e   c o n d u i t ,  

s a i d   a d j u s t m e n t   b e i n g   p e r m i t t e d   by  f l e x u r e   of   t h e   w a l l s  

of   t h e   c o n d u i t .  

T h e r e   may  be  p r o v i d e d   on  e a c h   w a l l   member   a  

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

c o n d u i t   t h e r e t o ,   w h e r e b y   t h e   d e p t h   of  t h e   s l o t   p r o v i d e d  

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



be  a d j u s t e d .  

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

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

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

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

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

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

r e s i l i e n t l y   f l e x i b l e   m a t e r i a l ,   s u c h   as   a  r e s i l i e n t  

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

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

The  c o n d u i t   may  be  g e n e r a l l y   c i r c u l a r   i n   c r o s s -  

s e c t i o n .  

The  w i d t h   of  t h e   s l o t   d e f i n e d   by  s a i d   w a l l  

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

c o n d u i t .  

The  edge   of  e a c h   w a l l   member   r e m o t e   f rom  t h e  

c o n d u i t   may  be  p r o v i d e d   w i t h   an  o u t w a r d l y   e x t e n d i n g  

f l a n g e ,   and   each   o u t w a r d l y   e x t e n d i n g   f l a n g e   may  be  f o r m e d ,  

on  t h e   s u r f a c e   t h e r e o f   f a c i n g   away  f r o m   t h e   c o n d u i t ,   w i t h  

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

t h e   s l o t   d e f i n e d   by  t h e   w a l l   m e m b e r s .   P r e f e r a b l y ,   t h e  

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

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

t h e   w a l l   m e m b e r s .  

A  n u m b e r   of  t h e   a s s e m b l i e s   may  be  p l a c e d   e n d - t o -  

end  so  t h a t   t h e   s l o t s   and  i n t e r n a l   d r a i n a g e   c o n d u i t s   a r e  

in   c o m m u n i c a t i o n .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  



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

w h i c h :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of   a  d r a i n  

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

i n v e n t i o n ,  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  s p r i n g  

s p a c e r   u s e d   i n   t h e   d r a i n   c o n s t r u c t i o n .  

The  d r a i n   c o n s t r u c t i o n   shown   i n   t h e   d r a w i n g s  

i n c l u d e s   an  a s s e m b l y   c o m p r i s i n g   two  g e n e r a l l y   a n g l e   s e c t i o n  

w a l l   m e m b e r s   10  and  11  and  a  r e s i l i e n t   c o n d u i t   t u b e   1 2 .  

The   m e m b e r s   10  and  11  a r e   p r e f e r a b l y   made  f rom  c a s t   i r o n   o r  

p l a s t i c s   m a t e r i a l   and  a r e   of  s i m i l a r   s e c t i o n .   E a c h   i s  

p r o v i d e d   a l o n g   i t s   u p p e r   edge  w i t h   a  t a p e r i n g ,   s h o r t e r  

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

s u r f a c e   w i t h   s p a c e d   t a p e r i n g   g r o o v e s   13  to   g i v e   a  

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

b e t w e e n   t h e   m e m b e r s .   T h i s   a r r a n g e m e n t   t e n d s   to   d i s s i p a t e  

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

e n c o u r a g i n g   t h e   w a t e r   to   f l o w   i n t o   t h e   s l o t .   The  g r o o v e s  

t a p e r   o u t w a r d l y   so  as  to   p r o v i d e ,   i n   t h e   b a s e   of   e a c h  

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

The  l o n g e r   f l a n g e s   of  t h e   m e m b e r s   10  and  11 

e x t e n d   d o w n w a r d l y   b u t   s l o p e   away  f r o m   one  a n o t h e r   t o w a r d s  

t h e   l o w e r   ends   so  t h a t   t h e   s l o t   i s   o f   i n c r e a s i n g   w i d t h .  

On  t h e   e x t e r n a l   s u r f a c e   of  e a c h   w a l l   m e m b e r ,   and  n e a r   t h e  

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

a n d   g r o o v e s   14 ,   15  w h i c h  r u n   l e n g t h w i s e   of   t h e   member s   10  

a n d   11  r e s p e c t i v e l y .  



The  c o n d u i t   t u b e   12,  w h i c h   i s   made  f r o m   a  

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

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

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

t u b e   w h i c h   d e f i n e   t h e   o p e n i n g   a r e   e n g a g e d   i n   one   of  t h e  

g r o o v e s   15  i n   t h e   r e s p e c t i v e   w a l l   m e m b e r s   10  and   11.  I n  

t h e   c o n s t r u c t i o n   shown  t h e r e   a r e   t h r e e   s u c h   g r o o v e s   15  o n  

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

e d g e s   i n t o   any  c h o s e n   p a i r .   By  t h i s   m e a n s   t h e   c a p a c i t y  

of  t h e   d r a i n   i s   a d j u s t a b l e   by  r e g u l a t i n g   t h e   d e p t h   of   t h e  

s l o t   and  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 o n d u i t   12  i n  

r e l a t i o n   to  t h e   w i d t h   o f   t h e   s l o t   b e t w e e n   t h e   two  m e m b e r s  

10  and   11.  The  t u b e   12  i s   c o n v e n i e n t l y   made  i n i t i a l l y   a s  

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

in   o r d e r   to   e n g a g e   i n  t h e   g r o o v e s   15  in   t h e   m e m b e r s   1 0  

and  11  as  s h o w n .  

To  s u p p o r t   t h e   two  m e m b e r s   10  and  11  and  t o  

s p a c e   them  a p a r t   t h e r e   a r e   a  n u m b e r   of   s p a c e r s   w h i c h   a r e  

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

10  and   1 1 .  

R e f e r r i n g   to   F i g u r e   2,  e a c h   s p a c e r   c o m p r i s e s   a  

h e l i c a l   c o m p r e s s i o n   s p r i n g   21,  o p p o s i t e   e n d s   of   w h i c h   a b u t  

p l a t e s   18,  19  on  t h e   i n n e r   s u r f a c e s   o f   t h e   w a l l   m e m b e r s   1 0 ,  

11  r e s p e c t i v e l y .   The  s p r i n g   i s   l o c a t e d   by  s c r e w s   22,  2 3  

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

of  t h e   s p r i n g .   I t   i s   p r o t e c t e d   a g a i n s t   d i r t   and   d e b r i s  

by  two  t e l e s c o p i c a l l y   s l i d e a b l e   t u b e s   16,  17  w h i c h  

s u r r o u n d   t h e   s p r i n g   21 ,   t h e   e n d s   of   t h e   t u b e s   b e i n g   c l o s e d  



by  t h e   p l a t e s   18,  1 9 .  

The  s p r i n g   21  p e r m i t s   t h e  m e m b e r s  1 0   and  11  t o  

move  t o w a r d s   and  away  f rom  one  a n o t h e r   as  a  r e s u l t   o f  

m o v e m e n t   or   e x p a n s i o n   of  t h e   m a t e r i a l   s u r r o u n d i n g   t h e  

a s s e m b l y .  

In   an  a l t e r n a t i v e   a r r a n g e m e n t   t h e   s p a c e r s   may  

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

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

t o   t e n d   to   e x p a n d   t h e   u n i t ,   so  as  t o   k e e p   t h e   m e m b e r s   1 0 ,  

11  a p a r t   w h i l e   a l l o w i n g   some  r e l a t i v e   m o v e m e n t   t h e r e o f .  

As  shown  in   F i g u r e   1,  i n   u s e   t h e   a s s e m b l y   i s  

e m b e d d e d   i n   a  b o d y   of   m a t e r i a l ,   i n d i c a t e d   a t   24,  s u c h   a s  

c o n c r e t e   or   t a r m a c   or  c o n s t r u c t i o n   m a t e r i a l   i n c l u d i n g  

p o l y m e r   s t r u c t u r e s .   The  m a t e r i a l   i s   s e t t a b l e   and  p r o v i d e s  

a  f l a t   t o p   s u r f a c e .   Any  e x p a n s i o n   or   c o n t r a c t i o n   of  t h i s  

m a t e r i a l   r e s u l t s   i n   movemen t   of  t h e   m e m b e r s   10  and  11 

t o w a r d s   or   away  f r o m   one  a n o t h e r   and   t h i s   i s   a c c o m m o d a t e d  

by  t h e   s p r i n g   s p a c e r s .  

K e y i n g   e l e m e n t s   25  a re   p r o v i d e d   on  t h e   s i d e s  

of   t h e   m e m b e r s   10  and  11  to  l ock   t h e m   i n t o   t h e   s e t t a b l e  

m a t e r i a l   2 4 .  

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

c o m p r i s e s   a s s e m b l i n g   t h e   members   10  and   11  and  t h e   t u b e   1 2  

i n   c o r r e c t   r e l a t i o n s h i p ,   as  shown,   t h e   s p r i n g   s p a c e r s  

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

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

t o   p r o v i d e   a  c o n t i n u o u s   d r a i n .   T y p i c a l l y ,   e a c h   a s s e m b l y  

may  h a v e   a  l e n g t h   of   one  m e t r e   or  l o n g e r .   C o n n e c t i n g  



m e m b e r s   ( n o t   shovm)  in   t h e   form  o f   s l e e v e s   s u r r o u n d i n g  

t h e   t u b e   12  may  be  f i t t e d   to  p r o v i d e   a  w a t e r - t i g h t   o r  

s u b s t a n t i a l l y   w a t e r - t i g h t   s e a l   b e t w e e n   a d j a c e n t   l e n g t h s  

of   t h e   d r a i n .   In   t h i s   way  a  c o m p l e t e   d r a i n ,   w i t h   a  

c o n t i n u o u s   open   s l o t   and  a  c o n t i n u o u s   d r a i n a g e   c o n d u i t  

may  be  s i m p l y   f o r m e d   in   minimum  t i m e .  

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

and   a r e   s u s p e n d e d   by  h o o k s   28  f r o m   b a t t e n s   27  w h i c h   a r e  

l o n g   e n o u g h   to  r e a c h   da tum  l e v e l s   i n   t h e   s u r r o u n d i n g  

s u r f a c e .   The  h o o k s   28  a r e   a d j u s t a b l e   in   l e n g t h ,   h a v i n g  

a d j u s t m e n t   n u t s   28  e n g a g i n g   t h r e a d s   on  t h e   u p p e r   e n d s  

t h e r e o f .   The  h o o k e d   l o w e r   ends   e n g a g e   t h e   s p r i n g   s p a c e r s  

a l r e a d y   d e s c r i b e d .  

Once  t h e   a s s e m b l i e s   a r e   i n   p l a c e ,   t h e   t r e n c h  

i s   b a c k - f i l l e d   w i t h   s e t t a b l e   m a t e r i a l   to   t h e   r e q u i r e d  

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

t h e   m e m b e r s   10  and  1 1 .  

A l t e r n a t i v e l y ,   t h e   a s s e m b l y   may  be  i n i t i a l l y  

b e l o w   t h e   r e q u i r e d   l e v e l ,   and  t h e   p l a c i n g   o f   t h e   s e t t a b l e  

m a t e r i a l   may  be  s u c h   as  to  l i f t   t h e   a s s e m b l y   i n t o   t h e  

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

t h a t   of  t h e   s e t t a b l e   m a t e r i a l   i t s e l f .  

In  o r d e r   to  p r e v e n t   s e t t a b l e   m a t e r i a l   d r o p p i n g  

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

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

I f   i t   i s   d e s i r e d   t h a t   t h e   s l o t   s h o u l d   b e  

d i s c o n t i n u o u s ,   b r i d g e   p i e c e s   a r e   i n s e r t e d   a t   s p a c e d  

p o s i t i o n s   a l o n g   t h e   l e n g t h   of  t h e   s l o t .  



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

may  h a v e   a  f a l l   f r o m   one  end  to  a n o t h e r .   L o n g i t u d i n a l  

and  t r a n s v e r s e   l e v e l s   a r e   t a k e n   i n t o   a c c o u n t .   A n y  

e x p a n s i o n   or  c o n t r a c t i o n   of  t h e   s e t t a b l e   m a t e r i a l   o r  

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

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

by  movemen t   of  t h e   m e m b e r s   10  and  11  u n d e r   t h e   i n f l u e n c e  

of   t h e   s p r i n g   s p a c e r s .  

The  s p r i n g   or  e q u i v a l e n t   s p a c e r s   may  be  u s e d   i n  

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

e x p a n s i o n   i s   to   be  a c c o m m o d a t e d .  



1.  An  a s s e m b l y   f o r   u s e   i n   d r a i n   c o n s t r u c t i o n  

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

( 1 2 ) ,   h a v i n g ,   e x t e n d i n g   a l o n g   t h e   l e n g t h   t h e r e o f ,   a n  

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

f a c e s   u p w a r d l y   i n   u s e   of   t h e   a s s e m b l y ,   and  two  s p a c e d  

e l o n g a t e   w a l l   m e m b e r s   (10 ,   11)  c o n n e c t e d   to   t h e   c o n d u i t  

a l o n g   o p p o s i t e   s i d e s   of   t h e   o p e n i n g   and  e x t e n d i n g   a w a y  

f rom  t h e   o p e n i n g   so  as   to   d e f i n e   b e t w e e n   them  a  s l o t  

c o m m u n i c a t i n g ,   t h r o u g h   t h e   o p e n i n g ,   w i t h   t h e   i n t e r i o r   o f  

t h e   c o n d u i t   ( 1 2 ) .  

2.  An  a s s e m b l y   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   a d j u s t a b l e   s p a c i n g   m e a n s   (21)  a r e   p r o v i d e d  

b e t w e e n   s a i d   e l o n g a t e   w a l l   m e m b e r s   (10 ,   1 1 ) .  

3.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i s e d  

in   t h a t   s a i d   a d j u s t a b l e   s p a c i n g   means   i n c l u d e   s p r i n g  

means   (21)  i n t e r c o n n e c t i n g   t h e   w a l l   m e m b e r s   (10,   11)   i n   a  

m a n n e r   t e n d i n g   t o   u r g e   t h e   w a l l   members   a p a r t .  

4.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   3,  c h a r a c t e r i s e d  

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

s p r i n g   ( 2 1 ) .  

5.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i s e d  

in  t h a t   s a i d  a d j u s t a b l e   s p a c i n g   means   c o m p r i s e   a  

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

m e m b e r s   (10,  11)  in   a  m a n n e r   to  a d j u s t   t h e   s p a c i n g   b e t w e e n  

t h e   w a l l   members   i n   a c c o r d a n c e   w i t h   t h e   a m b i e n t   t e m p e r a t u r e .  

6.  An  a s s e m b l y   a c c o r d i n g   t o   any  of   C l a i m s   3  t o   5 ,  

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



e n c l o s e d   in   a  p r o t e c t i v e   s l e e v e   (16,   17)   e x t e n d i n g   b e t w e e n  

t h e   w a l l   m e m b e r s   (10 ,   1 1 ) .  

7 .  A n   a s s e m b l y   a c c o r d i n g   to  C l a i m   6,  c h a r a c t e r i s e d  

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

p a r t s   ( 1 6 ,   17)  w h i c h   may  s l i d e   r e l a t i v e l y   t o   one   a n o t h e r  

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

m e m b e r s   ( 10 ,   1 1 ) .  

8.  An  a s s e m b l y   a c c o r d i n g   to  any  o f   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   g e n e r a l l y   t u b u l a r  

c o n d u i t   ( 12 )   i s   f o r m e d   of  f l e x i b l e   m a t e r i a l   so  t h a t  

a d j u s t m e n t   of  t h e   s p a c i n g   b e t w e e n   t h e   w a l l   m e m b e r s   ( 1 0 , 1 1 )  

i s   a c c o m p a n i e d   by  c o r r e s p o n d i n g   a d j u s t m e n t   o f   t h e   w i d t h  

of  t h e   o p e n i n g   in   t h e   c o n d u i t ,   s a i d   a d j u s t m e n t   b e i n g  

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

9.  An  a s s e m b l y   a c c o r d i n g   to   any  o f   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 r e   a r e   p r o v i d e d   on  e a c h  

w a l l   member   ( 1 0 , 1 1 )   a  p l u r a l i t y   of  a l t e r n a t i v e   l o c a t i o n s  

(15)   f o r   a t t a c h m e n t   of  t h e   c o n d u i t   t h e r e t o ,   w h e r e b y   t h e  

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

r e l a t i v e   to   t h e   c o n d u i t ,   may  be  a d j u s t e d .  

1 0 .  A n   a s s e m b l y   a c c o r d i n g   to  any  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   a  l o c a t i o n   f o r   a t t a c h m e n t  

of  t h e   c o n d u i t   to   e a c h   w a l l   member  ( 10 ,   11)  i s   p r o v i d e d  

by  a t   l e a s t   one  l o n g i t u d i n a l l y   e x t e n d i n g   g r o o v e   ( 1 5 )  

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

g r o o v e s   a r e   e n g a g e a b l e   t h e   two  e d g e s   o f   t h e   c o n d u i t   ( 1 2 )  

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

11.  An  a s s e m b l y   a c c o r d i n g   to  C l a i m   10,   c h a r a c t e r i s e d  



in   t h a t   t h e   c o n d u i t   ( 1 2 )   i s   f o r m e d   of  r e s i l i e n t l y  

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

r e t a i n e d   in   s a i d   g r o o v e s   (15)   by  t h e   r e s i l i e n c e   o f   t h e  

c o n d u i t .  

12.  An  a s s e m b l y   a c c o r d i n g   to   any  o f   C l a i m s   1  t o   1 1 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   c o n d u i t   (12)   i s   f o r m e d   f r o m  

r e s i l i e n t l y   f l e x i b l e   p l a s t i c s   m a t e r i a l .  

1 3 .  A n   a s s e m b l y   a c c o r d i n g   to   any  of  C l a i m s   1  t o   1 2 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   c o n d u i t   (12)   i s   g e n e r a l l y  

c i r c u l a r   i n   c r o s s - s e c t i o n .  

14.  An  a s s e m b l y   a c c o r d i n g   to   any  of  C l a i m s   1  t o   1 3 ,  

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

s a i d   w a l l   m e m b e r s   ( 1 0 ,   11)  i n c r e a s e s   as  i t   e x t e n d s   t o w a r d s  

t h e   c o n d u i t   ( 1 2 ) .  

15.  An  a s s e m b l y   a c c o r d i n g   to   any  of   C l a i m s   1  t o   1 4 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   edge   of   e a c h   w a l l   member   ( 1 0 ,  

11)  r e m o t e   f r o m   t h e   c o n d u i t   i s   p r o v i d e d   w i t h   an  o u t w a r d l y  

e x t e n d i n g   f l a n g e .  

16.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   15,  c h a r a c t e r i s e d  

in   t h a t   e a c h   o u t w a r d l y   e x t e n d i n g   f l a n g e   i s   f o r m e d ,   on  t h e  

s u r f a c e   t h e r e o f   f a c i n g   away  f rom  t h e   c o n d u i t   ( 1 2 )   w i t h  

s p a c e d   g r o o v e s   ( 1 3 )   e x t e n d i n g   t r a n s v e r s e l y   t o ,   a n d   o p e n i n g  

i n t o ,   t h e   s l o t   d e f i n e d   by  t h e   w a l l   m e m b e r s   (10 ,   1 1 ) .  

17.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   16,  c h a r a c t e r i s e d  

in  t h a t   t h e   b o t t o m   w a l l s   of  s a i d   g r o o v e s   (13)   a r e   i n c l i n e d  

t o w a r d s   t h e   c o n d u i t   ( 1 2 )   as  t h e y   e x t e n d   t o w a r d s   t h e   s l o t  

d e f i n e d   b e t w e e n   t h e   w a l l   m e m b e r s  ( 1 0 , 1 1 ) .  

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



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

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

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

a c c o r d i n g   t o   any  of   C l a i m s   1  to   17,  w i t h   t h e   s l o t   d e f i n e d  

by  s a i d   w a l l   m e m b e r s   ( 1 0 ,   11)  f a c i n g   u p w a r d l y   and   t h e  

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

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

to   g r o u n d   l e v e l   a r o u n d   t h e   a s s e m b l y   w i t h   a  m a t e r i a l   ( 2 4 )  

w h i c h   i s   s u c h   as  to  embed  and  s u p p o r t   t h e   a s s e m b l y .  

19.  A  m e t h o d   a c c o r d i n g   to   Cla im  18  c h a r a c t e r i s e d   i n  

t h a t   t h e   m a t e r i a l   (24)   i n   w h i c h   t he   a s s e m b l y   i s   e m b e d d e d  

i s   c o n c r e t e .  

20.   A  d r a i n   c o n s t r u c t i o n   when  f o r m e d   by  t h e   m e t h o d  

of   C l a i m   18  or   C l a i m   1 9 .  
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