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©  Shuttering  ties. 

A  shuttering  tie  (10)  for  use  in  the  building  construction 
industry  to  maintain  shuttering  panels  in  correct  spaced 
relation  is  made  from  resilient  steel  strip  which  enables  the 
strip  to  be  provided  In  roll  or  coil  form  (30)  and  the  ties  to  be 
cut  to  the  desired  length.  Such  a  roll  or  coil  of  the  material 
aleviates  the  necessity  of  stocking  many  different  lengths  of , 
shuttering  tie  thus  facilitating  stock  control  and  ensuring  that 
a  supply  of  ties  (10)  of  any  desired  length  is  constantly 
available. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  t i e s   f o r   use   w i t h  

s h u t t e r i n g   p a n e l s ,   w h i c h   p a n e l s   a re   used   in  t he   b u i l d i n g  

and  c o n s t r u c t i o n   i n d u s t r y   and  a re   m o u n t e d   in  s p a c e d  

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

c o n c r e t e   or  t he   l i k e   i s   p o u r e d   and  a l l o w e d   to  s e t   b e f o r e  

t he   p a n e l s   a r e   r e m o v e d .  

I t   is   n e c e s s a r y   f o r   t he   s h u t t e r i n g   p a n e l s   to  be  h e l d  

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

s e p a r a t i o n   when  t he   c o n c r e t e   is  p o u r e d   i n t o   t h e   c a v i t y  

t h e r e b e t w e e n .   In  o r d e r   to  p r e v e n t   u n d e s i r a b l e   s e p a r a t i o n  

of  t he   p a n e l s ,   s h u t t e r i n g   t i e s   a r e   u sed   w h i c h   e x t e n d  

b e t w e e n   and  i n t e r c o n n e c t   t he   s p a c e d   p a n e l s .  

A f t e r   t h e   c o n c r e t e   has   s e t   t he   t i e s   may  b e  

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

p a n e l s   may  be  r e m o v e d   to  l e a v e   t he   c o n c r e t e   s t r u c t u r e .  

V a r i o u s   t y p e s   of  t i e   s y s t e m s   a r e   k n o w n :  

1.  The  t h r o u g h   b o l t   s y s t e m   in  wh ich   a  b o l t   i s   u s e d  

in  c o n j u n c t i o n   w i t h   a  p l a s t i c   s l e e v e ,   t h e   b o l t  

p a s s i n g   t h r o u g h   t h r o u g h   b o r e s   in  t he   r e s p e c t i v e  

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

e x t e n d i n g   b e t w e e n   t he   s h u t t e r i n g   p a n e l s .   A  n u t  

i s   t h e n   s e c u r e d   to  the   b o l t   and  t he   p a n e l s  

s e c u r e d   in  s p a c e d   r e l a t i o n .   A f t e r   t he   c o n c r e t e  

has   been   p o u r e d   i n t o   t he   c a v i t y   and  has   s e t ,   t h e  

n u t   w i l l   be  u n d o n e ,   t he   b o l t   w i t h d r a w n   a n d . t h e  

p a n e l s   r e m o v e d   f rom  the   c o n c r e t e   s t r u c t u r e .  

Such  a  s y s t e m   has   t he   d i s a d v a n t a g e   t h a t   t h e   s l e e v e  

r e m a i n s   in  t he   c o n c r e t e ,   and  f u r t h e r m o r e   t h e   s t r u c t u r e  

has   a  t h r o u g h   b o r e ,   i . e .   t he   b o r e   of  the   p l a s t i c s   s l e e v e .  



2.  The  she  b o l t   s y s t e m .   A  c e n t r a l   t i e   rod   o f  

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

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

p r e d e t e r m i n e d   f i x e d   d i m e n s i o n   p r o v i d e d   w i t h  

ma le   t h r e a d s   on  e a c h   end  w h i c h   e n g a g e   r e s p e c t i v e  

f e m a l e   t h r e a d s   in  two  she  b o l t s .  

3.  The  s n a p   t i e   s y s t e m .   The  t i e   i s   a  f l a t   m e t a l  

p l a t e   or  s t r i p   w h i c h   e x t e n d s   b e t w e e n   a l i g n e d  

t h r o u g h   b o r e s   or  s l o t s   in  t h e   e d g e s   of  t w o  

s p a c e d   s h u t t e r i n g   p a n e l s   and  i s   k e y e d   or  o t h e r -  

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

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

or  o t h e r   c o n n e c t i o n   b e t w e e n   t h e   p a n e l s   and  t h e  

t i e   and  t he   p a n e l s   r e m o v e d   t h e   t i e   r e m a i n s   i n  

t h e   s e t   c o n c r e t e   bu t   has   p a r t s   a t   e a c h   e n d  

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

c o n c r e t e .   Such  p a r t s   may  s u b s e q u e n t l y   be  b r o k e n  

o f f .  

One  of  t h e   d i s a d v a n t a g e s   of  known  t i e   s y s t e m s   i s  

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

be  s t o r e d   on  s i t e   r e a d y   f o r   use   in  v i ew  of  t he   m a n y  

d i f f e r e n t   t h i c k n e s s e s   of  c o n c r e t e   r e q u i r e d   in  d i f f e r e n t  

p a r t s   of  a  b u i l d i n g   or  s t r u c t u r e .  

T i e s   a r e   s u p p l i e d   f rom  m a n u f a c t u r e r s   in  p r e d e t e r -  

m i n e d   l e n g t h s ,   t h e r e f o r e   many  s e t s   of  t i e s   of  d i f f e r e n t  

l e n g t h s   h a v e   to   be  k e p t   on  a  c o n s t r u c t i o n   s i t e   w h i c h  

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

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

W a s t e   can  a l s o   o c c u r   i f   too   many  t i e s   of  one  l e n g t h   h a v e  

been   o r d e r e d   and  l i k e w i s e   p r o b l e m s   can  o c c u r   i f   a n  

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

b e e n   s t o c k e d .  

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

i m p r o v e m e n t   in  t h e   snap   t i e   s y s t e m .  

I t   w o u l d   be  d e s i r a b l e   i f   snap   t i e s   c o u l d   be  c u t   to  a  

d e s i r e d   l e n g t h   by  t h e   u s e r   on  t h e   c o n s t r u c t i o n   s i t e .  

U n f o r t u n a t e l y   s u c h   a  s o l u t i o n   has  no t   been   t h o u g h t   to  b e  



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

w h i c h   the   t i e s   to  be  made  was  s u f f i c i e n t l y   l o n g ,   s e v e r a l  

m e t r e s   f o r   e x a m p l e ,   t he   w a s t e   t h a t   is   l i k e l y   to  o c c u r   i n  

u n u s e d   end  p i e c e s   is   l i k e l y   to  be  c o m m e r c i a l l y   u n a c c e p t a b l e .  

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

on  s i t e   of  a  l o n g   p i e c e   of  m a t e r i a l   i s   l i k e l y   to  c a u s e  

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

known  t i e s .  

A  f u r t h e r   p r o b l e m   is   the   w e i g h t   of  s u c h   a  l e n g t h   o f  

m a t e r i a l   w h i c h ,   i f   t he   l e n g t h   of  m a t e r i a l   was  to   be  of  a  

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

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

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

w i t h   t he   l a r g e   l e n g t h   m a k i n g   such   a  p r o p o s i t i o n   q u i t e  

u n f e a s i b l e .  

I f   t he   m a t e r i a l   f rom  wh ich   the   t i e s   was  to  be  m a d e  

was  b e n t   so  as  to  o v e r c o m e   the   p r o b l e m   of  t h e   i n o r d i n a t e  

l e n g t h ,   t h e n   t he   m a t e r i a l   commonly   u s e d ,   m i l d   s t e e l ,  

w o u l d   have   to  be  c a r e f u l l y   s t r a i g h t e n e d   b e f o r e   use   as  a  

t i e   o t h e r w i s e   i f   i t   was  i n s e r t e d   b e t w e e n   t h e   t i e s   i n  

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

p o u r i n g   of  t he   c o n c r e t e   i n t o   the   c a v i t y   b e t w e e n   t h e  

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

by  t he   c o n c r e t e   m a y  o r   may  no t   c a u s e   t h e   t i e   t o  

s t r a i g h t e n   o u t .   T h e r e   c o u l d   t h e r e f o r e   be  no  g u a r a n t e e  

t h a t   t he   c o n c r e t e   s t r u c t u r e   f o r m e d   was  of  t h e   c o r r e n t  

t h i c k n e s s .  

Thus  t he   p r o v i s i o n   of  t i e s   in  a n y t h i n g   b u t   p e r f e c t l y  

s t r a i g h t   l e n g t h s   wou ld   a p p e a r   to  have   s u c h   p r o b l e m s   t h a t  

a n y o n e   c o n s i d e r i n g   such   an  i d e a   wou ld   be  f o r c e d   to  t h e  

c o n c l u s i o n   t h a t   i t   was  s i m p l y   n o t   f e a s i b l e .  

I t   is   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  new  or  i m p r o v e d   snap   t i e   f o r   use   w i t h   s h u t t e r i n g  

p a n e l s .  

A c c o r d i n g   to  one  a s p e c t   of  the   p r e s e n t   i n v e n t i o n ,   I  

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



to   p e r m i t   of  c o - o p e r a t i o n   w i t h   c o n n e c t i n g   means   t o  

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

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

t i e   i s   made  f rom  a  r e s i l i e n t   s t e e l .  

P r e f e r a b l y   s a i d   r e s i l i e n t   s t e e l   s t r i p   c o m p r i s e s   a  

s p r i n g - t y p e   s t e e l .  

P r e f e r a b l y   s a i d   means   f o r   c o n n e c t i n g   s a i d   t i e   t o  

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

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

in  c o n j u n c t i o n   w i t h   keys   a n d / o r   wedges   a d a p t e d   f o r   use   o n  

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

to   p r e v e n t   m o v e m e n t   of  t h e   s h u t t e r i n g   p a n e l s   in  a  

d i r e c t i o n   to  i n c r e a s e   t h e   w i d t h   of  t he   c a v i t y .  

C o n s i d e r a b l e   u n e x p e c t e d   a d v a n t a g e s   a r e   g a i n e d   b y  

t h e   u s e   of  r e s i l i e n t   s t e e l   s t r i p .   R e s i l i e n t   s t e e l   s t r i p  

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

d i m e n s i o n .   Thus  to  p r o v i d e   a  s h u t t e r i n g   t i e   of  a  

s t r e n g t h   e q u a l   to   a  c o n v e n t i o n a l   s t e e l   s h u t t e r i n g   t i e ,   a  

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

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

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

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

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

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

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

r e s i l i e n t   s t e e l   s t r i p ,   s a i d   r o l l   or  c o i l   b e i n g   p r o v i d e d  

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

s a i d   t i e   a n d   c o n n e c t i n g   means   to  c o n n e c t   s a i d   t i e   to  a  

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

r e l a t i o n .  

A l t e r n a t i v e l y ,   t he   h o l e s   or  s l o t s   may  be  f o r m e d  

s i m u l t a n e o u s l y   w i t h   or  as  a  s e p a r a t e   s t e p   to  s e p a r a t o n   o f  

e a c h   d i s c r e t e   t i e   f rom  s a i d   r o l l   or  c o i l   of  r e s i l i e n t  

s t e e l .  

The  d e c r e a s e   in  t h i c k n e s s   of  the   t i e   of  t h e   p r e s e n t  

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

s t e e l   t i e   e n a b l e s t h e   r e s i l i e n t   s t e e l   t i e   to  e x t e n d  

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

s a i d   p a n e l s .  



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

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

to  be  cu t   to  t h e   d e s i r e d   l e n g t h   o f f   a  s t o r e   of  m a t e r i a l  

f rom  w h i c h   t h e   t i e   is   m a d e .  

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

i n v e n t i o n ,   I  p r o v i d e   a  p l u r a l i t y   of  s h u t t e r i n g   t i e s  

e x i s t i n g   in  e n d - t o - e n d   r e l a t i o n s h i p ,   s a i d   t i e s   b e i n g  

f o r m e d   i n t o   a  r o l l   or  c o i l   in  a  m a n n e r   to  p e r m i t   o f  

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

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

r e s i l i e n t   s t e e l .  

The  r e s i l i e n c e   of  t he   s t e e l   is   p r e f e r a b l y   s u c h   t h a t  

when  a  t i e   i s   c u t   f rom  the   r o l l   i t   i s   s u b s t a n t i a l l y  

s t r a i g h t   and  c u r v a t u r e   w o u l d ,   in  use   of  t he   t i e ,   b e  

s u b s t a n t i a l l y   e l i m i n a t e d .  

P r e f e r a b l y   t h e   m a t e r i a l   from  w h i c h   t he   t i e s   a r e   m a d e  

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

P r e f e r a b l y   s a i d   s p r i n g - t y p e   s t e e l   i s   p r o v i d e d   w i t h   a  

p l u r a l i t y   of  h o l e s   or  s l o t s   b e t w e e n   i t s   e d g e s   and  e x t e n d -  

i ng   a l o n g   i t s   l e n g t h .   S a i d   h o l e s   or  s l o t s   a r e   c o n v e n i -  

e n t l y   of  a  d i m e n s i o n   to  e n a b l e   t he   use   of  w e d g e s   a n d / o r  

k e y s   to  s e c u r e   t i e s   to  s h u t t e r i n g   p a n e l s .  

P r e f e r a b l y   s a i d   r o l l   or  c o i l   of  t i e s   a r e   p r o v i d e d  

w i t h   m a r k i n g   means   to  f a c i l i t a t e   t he   s e p a r a t i o n   of  t i e s  

f rom  s a i d   r o l l   or  c o i l   i n t o   d e s i r e d   l e n g t h s .  

C o n v e n i e n t l y ,   s a i d   a r r a y   of  t i e s   may  be  p r o v i d e d  

w i t h   f r a n g i b l e   p o r t i o n s   a t   i n t e r v a l s   a l o n g   i t s   l e n g t h ,  
s a i d   f r a n g i b l e   p o r t i o n s   may  be  e v e n l y   s p a c e d   f rom  e a c h  

o t h e r   or  may  d i f f e r   in  s p a c i n g   f rom  e a c h   o t h e r   t o  

f a c i l i t a t e   in  t h e   s e p a r a t i o n   of  d i s c r e t e   t i e s   f rom  s a i d  

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

e a c h   o t h e r .  

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

p o r t i o n s   to  e n a b l e   the   b r e a k i n g   o f f   of  t h o s e   p a r t s   of  t h e  

e n d s   of  t he   t i e s   e x t e n d i n g   from  a  c o n c r e t e   s t r u c t u r e  

a f t e r   use  of  t h e   t i e .  



By  m a k i n g   t h e   t i e s   of  t he   p r e s e n t   i n v e n t i o n   f rom  a  

r e s i l i e n t   s t e e l ,   i t   is   p o s s i b l e   to  p r o v i d e   t i e s   in  r o l l  

f o rm  s i n c e   t h e r e   is   no  l o n g e r   a  n e c e s s i t y   f o r   t he   t i e s   t o  

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

of  t he   t i e   e x t e n d i n g   b e t w e e n   the   s t r u c t u r e   is   known,   a n d  

t h e   r e s i l i e n c e   of  t h e  s t e e l   is  s u c h   t h a t   in  use   of  t h e  

t i e ,   i t   b e c o m e s   s t r a i g h t   so  t h a t   t h e   t h i c k n e s s   of  t h e  

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

In  v iew  of  t h e   c o n s i d e r a b l e   d e c r e a s e   in  w e i g h t   o f  

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

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

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

I t   is   a  s t i l l   f u r t h e r   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   to  p r o v i d e   a  new  or  i m p r o v e d   m e t h o d   o f  

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

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

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

f o r   a  c o n c r e t e   s t r u c t u r e   c o m p r i s i n g   t h e   s t e p s   o f :  

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

to  p r o v i d e   a  c a v i t y   t h e r e b e t w e e n ;  

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

s h u t t e r i n g   p a n e l s ;  

3.  s e c u r i n g   s a i d   t i e   to  s a i d   s h u t t e r i n g   p a n e l s   in  a  

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

p a n e l s   b e y o n d   a  p r e d e t e r m i n e d   d i m e n s i o n  

d i c t a t e d   by  t he   l e n g t h   of  t i e   e x t e n d i n g   b e t w e e n  

t h e   s h u t t e r i n g   p a n e l s .  

P r e f e r a b l y   e a c h   of  s a i d   r e s i l i e n t   s t e e l   t i e s   e x t e n d s  

b e t w e e n   s p a c e d   s h u t t e r i n g   p a n e l s   in  j u x t a - p o s i t i o n   w i t h  

an  edge  r e g i o n   of  s a i d   s p a c e d   p a n e l s .  

P r e f e r a b l y   t he   r e s i l i e n t   s t r i p   may  be  s u p p l i e d   i n  

c o i l   form  on  r e e l s .  

The  s l o t s   or  h o l e s   may  have   been   p r e - p u n c h e d   in   t h e  

s t r i p   a t   i n t e r v a l s ,   f o r   e x a m p l e   75mm  i n t e r v a l s ,   50mm 

i n t e r v a l s ,   25mm  i n t e r v a l s   or  a  c o m b i n a t i o n   t h e r e o f ,   f o r  

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

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

f rom  t he   s u r f a c e   p r o v i d i n g   the   b o u n d a r y   to  t he   c a v i t y .  



The  f r a n g i b l e   p o r t i o n s   may  c o m p r i s e   l a t e r a l l y   o p p o  
s i t e   p a i r s   of  n o t c h e s   to  f a c i l i t a t e   t he   s e p a r a t i o n   o f  

i n d i v i d u a l   t i e s   f rom  t he   a r r a y .   The  m a r k i n g   means   may  

c o m p r i s e   a  s u r f a c e   m a r k i n g   or  a  f o r m a t i o n   p r o v i d e d   in  t h e  

s t r i p   to  e n a b l e   s i m p l e   v i s u a l   d e t e r m i n a t i o n   w h e r e   s e p a r a  
t i o n   f rom  the   a r r a y   s h o u l d   be  made  to  form  a  t i e   of  a  

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

W h e r e a s   i t   is  e n v i s a g e d   t h a t   m a t e r i a l   may  be  p r e f o r  

med  w i t h   s l o t s   or  h o l e s   and  n o t c h e s ,   i t   i s   f u r t h e r  

e n v i s a g e d   t h a t   such   s l o t s   or  n o t c h e s   may  be  f o r m e d   by  t h e  

u s e r   b e f o r e   or  a f t e r   t he   t i e   i s   s e p a r a t e d   f rom  t he   a r r a y .  
The  t h i c k n e s s   and  the   w i d t h   of  the   r e s i l i e n t   s t e e l  

s t r i p   f rom  w h i c h   t he   t i e s   a r e   made  may  d e p e n d   on  t h e  

s t r e n g t h   r e q u i r e d   and  f o r   use  w i t h   low  s t r e n g t h   s h u t t e r -  

ing   p a n e l s   ( s o f f i t   p a n e l s )   t h e   t h i c k n e s s   of  t he   s t r i p  

u sed   may  be  as  l i t t l e   as  0.5mm  t h i c k   and  may  be  up  t o  

100mm  w i d e .  

For   use   w i t h   s t r o n g e r   s h u t t e r i n g   p a n e l s   w h e r e   t h e  

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

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

t h i c k n e s s   of  t he   c o n c r e t e   s t r u c t u r e   r e q u i r e d   t he   p o u r  

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

the   r e s i l i e n t   s t e e l   s t r i p   may  be  a  l i t t l e   in  e x c e s s   o f  

1mm,  and  the   w i d t h   may  a l s o   be  i n c r e a s e d   to  any  s u i t a b l e  

s i z e .  

C o n v e n i e n t l y   t he   r e s i l i e n t   s t e e l   s t r i p   i s   a b o u t  

1.3mm  t h i c k   and  may  have   a  w i d t h   b e t w e e n   20-40mm,   e . g .  

25mm  and  32mm. 

The  d i m e n s i o n s   and  t he   s p e c i f i c a t i o n   of  t he   m a t e r i a l  

f rom  w h i c h   the   r e s i l i e n t   s t e e l   s t r i p   is  made  may  be  s u c h  

as  to  p r o v i d e   a  b r e a k   l o a d   of  or  a b o v e   50kg  (500  N e w t o n s )  

per   s q u a r e   m i l l i m e t r e .  

When  the   f o r c e s   i n v o l v e d   a r e   l i k e l y   to  be  h i g h ,   i t  

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

in  c o n j u n c t i o n   w i t h   t he   t i e .   Such  a  r e i n f o r c e m e n t   p l a t e  

p r e v e n t s   t e a r i n g   of  t he   t i e   in  t he   r e g i o n   of  i t s   s l o t s   o r  
h o l e s   by  the   wedge  or  key .   The  p r o v i s i o n   of  a  r e i n f o r c e -  



ment   p l a t e   does   no t   n e c e s s a r i l y   p r e v e n t   p o s i t i o n i n g   o f  

t h e   t i e s   b e t w e e n   t he   p a n e l   e d g e s   and  does   no t   u n d u l y  

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

c o n v e n t i o n a l   to  p r o v i d e   o p p o s i t e   r e c e s s e s   in  a d j a c e n t  

p a n e l   edge   r e g i o n s   w h i c h   c o - o p e r a t e   to  form  a  s l o t   f o r  

r e c e i v i n g   the   t i e .   As  a f o r e m e n t i o n e d ,   s i n c e   the   t i e s   o f  

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

c o n v e n t i o n a l   t i e s ,   such   r e c e s s e s   or  c u t - o u t s   do  n o t  

a l w a y s   have   to  be  p r o v i d e d .  

The  p r e s e n t   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  

of  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  

w h e r e i n : -  

FIGURE  1  is  an  e x p l o d e d   v i ew  of  a  t i e   of  t he   p r e s e n t  

i n v e n t i o n   and  p a r t   of  two  s h u t t e r i n g   p a n e l s ;  

FIGURE  2  is  a  f i r s t   e m b o d i m e n t   of  t i e s   p r o v i d e d   i n  

r o l l   f o r m ;  

FIGURE  3  shows  a  s e c o n d   e m b o d i m e n t   of  t i e s   p r o v i d e d  

in  r o l l   f o r m ;  

FIGURE 4   i l l u s t r a t e s   a  l e n g t h   of  t i e   m a t e r i a l ;  

FIGURE  5  i l l u s t r a t e s   t i e s   of  t h e   p r e s e n t   i n v e n t i o n  

f o r   use   w i t h   t i m b e r   s h u t t e r i n g .  

R e f e r r i n g   f i r s t   to  F i g u r e   1,  a  t i e   10  in  t he   form  o f  

a  r e s i l i e n t   m e t a l   s t r i p   11  has   l o n g i t u d i n a l   s l o t s   12  a t  

50mm  i n t e r v a l s   and  f r a n g i b l e   p o r t i o n s   f o r m e d   by  e d g e  

n o t c h e s   13  on  each   edge   a t   l o c a t i o n s   o p p o s i t e   e a c h   end  o f  

e a c h   s l o t   1 2 .  

S h u t t e r i n g   p a n e l s   14  e a c h   i n c l u d e   a  s h u t t e r i n g   b o a r d  

15  and  a  s t e e l   edge   member   16.   The  p a n e l s   14  m a y  

a l t e r n a t i v e l y   be  c o n s t r u c t e d   c o m p l e t e l y   f rom  s t e e l .   T h e  

edge   member s   16  have   a l i g n e d   s l o t s   17,   some  of  w h i c h   a r e  

u s e d   to  s e c u r e   t he   m e m b e r s   16  t o g e t h e r ,   and  s i m u l -  

t a n e o u s l y   to  s e c u r e   t he   t i e   11  to  t h e   s h u t t e r i n g   p a n e l .  

The  t i e   is   s e c u r e d   to  t he   s h u t t e r i n g   p a n e l   by  a  f l a t  

s l o t t e d   T - s h a p e d   key  18  w h i c h   p a s s e s   t h r o u g h   b o t h   m e m b e r s  

16  so  t h a t   i t s   s l o t   19  can  r e c e i v e   a  t a p e r e d   wedge  m e m b e r  

20.   The  wedge  member  20  can  be  t a p p e d   i n t o   p o s i t i o n   i n t o  

t h e   s l o t   19  to  p r o v i d e   a  r i g i d   s t r u c t u r e .  



The  t i e   11  may  be  p r o v i d e d   w i t h   a  r e i n f o r c e m e n t  

p l a t e   shown  in  d o t t e d   o u t l i n e   at  23  w h i c h   may  be  s e c u r e d ,  

f o r   e x a m p l e   by  c r i m p i n g   in  p o s i t i o n ,   on  t he   t i e   11  s o  

t h a t   t he   s l o t   f o r m e d   t h e r e i n   is  a l i g n e d   w i t h   t he   s l o t   12  

p r o v i d e d   in  t h e   t i e   and  the   key  l8  is  t h e n   p a s s e d   t h r o u g h  

t he   s l o t   in  t h e   t i e   and  the   r e i n f o r c i n g   member   23  and  i s  

t i g h t e n e d   in  p o s i t i o n   by  the   wedge  member   20.  T h e  

r e i n f o r c i n g   p l a t e   p r e v e n t s   any  t e a r i n g   of  t he   t i e   1 1 ,  

w h i c h   may  o c c u r   when  the   p r e s s u r e   i s   e x e r t e d   by  t h e  

c o n c r e t e   on  t h e   s h u t t e r i n g .  

Two  l e n g t h s   of  t i e   may  be  c o n n e c t e d   to  e a c h   o t h e r   i n  

e n d - t o - e n d   or  o v e r l a p p i n g   a r r a n g e m e n t   to  fo rm  a  t i e   o f  

" n o n - s t a n d a r d "   l e n g t h .   Any  s u i t a b l e   m e a n s ,   f o r   e x a m p l e   a  

c o n n e c t i n g   c l i p ,   may  be  used   to  c o n n e c t   t h e   t i e   l e n g t h s  

to  e n a b l e   t he   f o r m a t i o n   of  a  t i e   of  any  d e s i r e d   l e n g t h .  

The  n o t c h e s   13  p r o v i d e   a  f r a n g i b l e   p o r t i o n   a t  

d i f f e r e n t   i n t e r v a l s   a l o n g   the   l e n g t h   of  t h e   t i e   11  t o  

a s s i s t   in  t he   b r e a k i n g   o f f   of  t h o s e   p a r t s   of  t he   t i e  

w h i c h ,   a f t e r   s e t t i n g   of  the   c o n c r e t e ,   p r o j e c t   f rom  t h e  

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

The  t i e   may  be  p r o v i d e d   w i t h   a  c o l l a r   26  of  s u i t a b l e  

m a t e r i a l ,   f o r   e x a m p l e   p l a s t i c s   foam  m a t e r i a l ,   ( p o l y -  

s t y r e n e )   w h i c h   r e m a i n s   embedded   in  t h e   c o n c r e t e   a f t e r  

s e t t i n g   of  t he   c o n c r e t e .   When  the   p r o j e c t i n g   p a r t s   o f  

t he   t i e   a r e   b r o k e n   away ,   the   c o l l a r   26  p r e v e n t s   damage   t o  

t h e   c o n c r e t e   s t r u c t u r e .  

F u r t h e r m o r e ,   t he   d e p t h   of  the   c o l l a r   p r o v i d e s   t h e  

f a c i l i t y   to  b r e a k   back   the   t i e   a t   a  p r e d e t e r m i n e d  

p o s i t i o n   b e h i n d   t he   s u r f a c e   of  the   c o n c r e t e .   I f   t he   t i e  

is   f o r   e x a m p l e   38mm  w i d e ,   the   c o l l a r   may  be  50mm  i n  

d i a m e t e r   and  25mm  d e e p .  

R e f e r r i n g   now  to  F i g u r e   2,  an  a r r a y   of  t i e s   j o i n e d  

in  e n d - t o - e n d   r e l a t i o n s h i p   to  form  a  r o l l   i s   i l l u s t r a t e d .  

The  r o l l   30  c o m p r i s e s   a  r o l l   of  s p r i n g   t y p e   s t e e l   h a v i n g  

a  w i d t h   b e t w e e n   15mm  to  100mm  and  a  t h i c k n e s s   t y p i c a l l y  

b e t w e e n   0.5mm  to  1.75mm  and  may  be  many  m e t r e s   in  l e n g t h ,  

t he   l e n g t h   b e i n g   d e t e r m i n e d   from  a  p r a c t i c a l   p o i n t   o f  



v iew  of  e a s e   of  h a n d l i n g   on  s i t e .   The  r o l l   30  is   p r e -  

f o r m e d   w i t h   e l o n g a t e   s l o t s   31  wh ich   may  be  t he   s a m e  

c o n f i g u r a t i o n   of  s i m i l a r   c o n f i g u r a t i o n   to  t he   s l o t s   1 2  

p r o v i d e d   in  t h e   t i e   11  and  is   f u r t h e r   f o r m e d   w i t h   n o t c h e s  

32  w h i c h   once   a g a i n   may  be  t h e   same  as  n o t c h e s   13  f o r m e d  

in  t h e   t i e   11  or  may  be  of  a  d i f f e r e n t   c o n f i g u r a t i o n   a n d  

s p a c i n g .  

In  u s e ,   t h e   r o l l   30  is   cu t   i n t o   p r e d e t e r m i n e d  

d e s i r e d   l e n g t h s   t h a t   a re   r e q u i r e d   a t   t he   t i m e   and  u s e d   i n  

a  m a n n e r   shown  in  F i g u r e   1 .  

The  r o l l   may  be  c u t   to  l e n g t h s   by  use   of  a  

g u i l l o t i n e   or  m e t a l   c u t t i n g   s h e a r s   or  any  o t h e r   s u i t a b l e  

m e a n s .  

R e f e r r i n g   now  to  F i g u r e   3,  an  a l t e r n a t i v e   e m b o d i m e n t  

is   shown  and  c o m p r i s e s   a  r o l l   35  w h i c h   i s   n o t   p r e - f o r m e d  

w i t h   any  n o t c h e s   or  s l o t s   b u t   may  i f   d e s i r e d   i n c l u d e   s o m e  

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

c u t t i n g   of  t h e   r o l l   35  i n t o   p r e d e t e r m i n e d   d e s i r e d  

l e n g t h s .  

A  s t a m p i n g   m a c h i n e   36  may  be  p r o v i d e d   f o r   p u n c h i n g  

t he   s l o t s   a n d / o r   n o t c h e s   in  t he   s t r i p   and  may  a l s o  

i n c l u d e   a  g u i l l o t i n e   or  o t h e r   c u t t i n g   member  so  t h a t   t h e  

p u n c h e d   s l o t   may  be  f o r m e d   a t   t h e   same  t i m e   as  t h e   s t r i p  

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

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

s h i p   w i t h   t he   end  of  t he   t i e .   I t   is  f u r t h e r   e n v i s a g e d  

t h a t   t h e   n o t c h e s   e n a b l e   b r e a k i n g   o f f   of  t he   p a r t s   of   t h e  

t i e   w h i c h   w i l l   e x t e n d   f rom  t he   c o n c r e t e   s t r u c t u r e   may  
a l s o   be  f o r m e d   a t   t he   same  t i m e .  

I t   is   f u r t h e r   e n v i s a g e d   t h a t   i n d e x i n g   means  may  b e  

p r o v i d e d   w h i c h   may  be  p r e s e t   to  p e r m i t   of  a t   l e a s t   s e m i -  

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

to  p r o v i d e   t i e s .  

R e f e r r i n g   now  to  F i g u r e   4,  p a r t   of  a  s h u t t e r i n g   t i e  

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

s t r i p   40  h a v i n g   a  s e r i e s   of  s l o t s   g e n e r a l l y   i n d i c a t e d   a t  

41,  m o s t   of  w h i c h   a r e   s p a c e d   f rom  a d j a c e n t   s l o t s   by  t h e  



same  a m o u n t   w i t h   the   e x c e p t i o n   of  s l o t   42  w h i c h   is   s p a c e d  

f rom  one  of  i t s   a d j a c e n t   s l o t s   43  by  a  d i f f e r e n t  

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

l e n g t h s .  

V i s u a l   i n d i c a t i n g   means   of  any  s u i t a b l e   fo rm  such   a s  

t he   l e t t e r s   44  a r e   p r o v i d e d   to  p r o v i d e   means   t o  

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

l e n g t h s .  

R e f e r r i n g   now  to  F i g u r e   5,  t he   a p p l i c a t i o n   of  t i e s  

of  t h e   p r e s e n t   i n v e n t i o n   to  wooden   s h u t t e r i n g   i s   s h o w n ,  

t he   wooden   s h u t t e r i n g   c o m p r i s i n g   r e s p e c t i v e   p a i r s   o f  

o p p o s e d   wooden   p a n e l s   50,  51,  52,  53,  54  and  55,   e a c h   o f  

the   p a n e l s   is   p r o v i d e d   w i t h   a  r e i n f o r c i n g   wooden   f r a m e -  

work  g e n e r a l l y   i n d i c a t e d   on  the   p a n e l   52  at   5 6 .  

The  edge   r e g i o n s   on  o p p o s e d   ends   of  e a c h   p a n e l   a r e  

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

t h o s e   shown  a t   57  and  58  on  p a n e l   52  and  59  and  60  o n  

p a n e l   5 4 .  

The  b r a c k e t s   58  and  60  a r e   shown  in  l a r g e   d e t a i l   a n d  

t h e s e   c o m p r i s e   r e s p e c t i v e   f i r s t   p a r t s   61  and  62  s e c u r e d  

to  t he   f r a m e w o r k   of  t he   p a n e l   and  s e c o n d   p a r t s   64  and  65 

e x t e n d i n g   s u b s t a n t i a l l y   a t   r i g h t   a n g l e s   to  t he   f i r s t  

p a r t s   and  p r o v i d e d   w i t h   r e s p e c t i v e   s l o t s   one  of  w h i c h   i s  

shown  a t   67.  In  u s e ,   t he   t i e   70  e x t e n d s   b e t w e e n   t h e  

s e c o n d   p a r t s   of  e ach   b r a c k e t   and  has   i t s   s l o t   t h e r e i n  

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

the   b r a c k e t s ,   and  a  key  71  t i g h t e n e d   by  a  wedge   m e m b e r  

( n o t   shown)   is   i n s e r t e d   in  a  m a n n e r   s i m i l a r   to  t h a t   a s  

shown  in  F i g u r e   1 .  

S i n c e   t he   t i e s   70  have   a  t h i c k n e s s   in  t h e   r e g i o n   o f  

1mm  t h e r e   i s   no  need  f o r   s l o t s   to  be  p r o v i d e d   in  t h e   e d g e  

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

f a s t e r   and  more  e c o n o m i c a l   a s e m b l i n g   of  the   s h u t t e r i n g .  

The  m a t e r i a l   f rom  w h i c h   the   t i e s   of  t he   p r e s e n t  

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

r e s i l i e n t   s t e e l ,   the   d i m e n s i o n s   of  wh ich   and  w e i g h t   o f  

w h i c h   e n a b l e s   s u p p l y   in  r o l l   form  w h i l e   m a i n t a i n i n g  

a d e q u a t e   s t r e n g t h   in  u s e .  



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

p e r m i t   of  c o - o p e r a t i o n   w i t h   c o n n e c t i n g   means   ( 1 6 , 1 8 , 2 0 )  

to  c o n n e c t   s a i d   t i e   (10)   to  s h u t t e r i n g   p a n e l s   ( 1 5 )  

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

in  t h a t   s a i d   t i e   (10 )   i s   made  f rom  a  r e s i l i e n t   s t e e l .  

2.  A  s h u t t e r i n g   t i e   as  c l a i m e d   in  C l a i m   1  c h a r a c t e r i s e d  

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

t y p e   s t e e l .  

3.  A  s h u t t e r i n g   t i e   as  c l a i m e d   in  C l a i m   1  or  C la im   2 

c h a r a c t e r i s e d   in  t h a t   s a i d   t i e   i s   p r o v i d e d   w i t h   a  

p l u r a l i t y   of  h o l e s   (12 )   or  s l o t s   f o r m e d   t h e r e i n   a t   s p a c e d  

i n t e r v a l s ,   w h i c h   s l o t s   a r e   a d a p t e d   to  be  u s e d   i n  

c o n j u n c t i o n   w i t h   k e y s   (18 )   a n d / o r   w e d g e s   (20)   to  c o n n e c t  

s a i d   t i e   (10)  to  s a i d   s h u t t e r i n g   p a n e l s   ( 1 5 ) .  

4.  A  s h u t t e r i n g   t i e   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   c h a r a c t e r i s e d   in  t h a t   s a i d   r e s i l i e n t  

s t e e l   s t r i p   i s   f o r m e d   w i t h   n o t c h e s   (32)   to  p r o v i d e  

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

to  f a c i l i t a t e   t h e   b r e a k i n g   of  s a i d   t i e   (10)   a t   a n y  o n e   o f  

s a i d   f r a n g i b l e   p o r t i o n s .  

5.  A  s h u t t e r i n g   t i e   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   c h a r a c t e r i s e d   in  t h a t   s a i d   t i e   is   m a d e  

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

15mm  and  100mm. 

6.  A  s h u t t e r i n g   t i e   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   c h a r a c t e r i s e d   in  t h a t   s a i d   t i e   is  m a d e  

f r o m   a  s p r i n g - t y p e   s t e e l   h a v i n g   a  t h i c k n e s s   b e t w e e n   0 . 5 m m  

to  3mm. 



7.  A  s h u t t e r i n g   t i e   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   c h a r a c t e r i s e d   in  t h a t   s a i d   t i e   has   a  

t h i c k n e s s   of  b e t w e e n   1mm  and  1.5mm  and  a  w i d t h   of  b e t w e e n  

20mm  to  35mm.  

8.  A  s h u t t e r i n g   t i e   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   c h a r a c t e r i s e d   in  t h a t   i t   i s   i n  

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

a l i   of  s a i d   t i e s   e x t e n d i n g   in  e n d - t o - e n d   r e l a t i o n s h i p   a n d  

b e i n g   in  t h e   fo rm  of  a  r o l l   or  c o i l   (30)   so  as  to  e n a b l e  

s e p a r a t i o n   f rom  s a i d   r o l l   or  c o i l   (30)   of  d e s c r e t e   t i e s  

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

9.  A  p l u r a l i t y   of  s h u t t e r i n g   t i e s   as  c l a i m e d   in  C l a i m   9 

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

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

( 4 2 , 4 3 )   f o r m e d   t h e r e i n   a t   s p a c e d   i n t e r v a l s   a l o n g   i t s  

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

w i t h   k e y s   (18)   a n d / o r   w e d g e s   (20)   to  s e c u r e   e a c h   d i s c r e t e  

t i e   s e p a r a t e d   f rom  s a i d   r o l l   or  c o i l   (30)   to  r e s p e c t i v e  

p a i r s   of  s h u t t e r i n g   p a n e l s   (15)   and  in  t h a t   s a i d   s t e e l  

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

at   s p a c e d   i n t e r v a l s   a l o n g   i t s   l e n g t h ,   the   s p a c i n g   b e t w e e n  

s a i d   f r a n g i b l e   p o r t i o n s   in  the   d i r e c t i o n   a l o n g   t he   l e n g t h  
of  t he   s p r i n g - t y p e   s t e e l   s t r i p   is   d i f f e r e n t   b e t w e e n   s o m e  

f r a n g i b l e   p o r t i o n s   t h a n   b e t w e e n   o t h e r s .  

10.  A  s h u t t e r i n g   t i e   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   f o r   use  in  a  m e t h o d   of  c a s t i n g   c o n c r e t e  

c h a r a c t e r i s e d   in  t h a t   the   s t e p s   c o m p r i s e :  

1.  a s s e m b l i n g   s h u t t e r i n g   p a n e l s   (15)   in  s p a c e d  

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

2.  c o n n e c t i n g   a  r e s i l i e n t   s t e e l   t i e   ( 10 )   b e t w e e n  

s a i d   s h u t t e r i n g   p a n e l s   ( 1 5 ) ;  

3.  s e c u r i n g   s a i d   t i e   (10)   to  s a i d   s h u t t e r i n g   p a n e l s  

( 1 5 ) ;  



4.  s u b s t a n t i a l l y   e l i m i n a t i n g   any  c u r v a t u r e   p r e s e n t  

in  s a i d   t i e   by  p o u r i n g   c o n c r e t e   i n t o   s a i d  

c a v i t y ;  

5.  r e m o v i n g   s a i d   s h u t t e r i n g   p a n e l s   (15)   a f t e r  

s e t t i n g   of  t he   c o n c r e t e .  
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