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@  Improved  steel  soldier. 
(&y  A  steel  soldier  for  supporting  concrete  formwork  com- 
prises  a  pair  of  elongated  steel  elements  connected  back  to 
back  and  parallel  with  one  another  by  tie  plates  (3)  at  their 
ends  and,  if  necessary,  by  diaphragms  intermediate  their 
ends.  Each  channel  has  a  web  (1)  which,  in  order  to  increase 
its  strength,  is  formed  at  longitudinally  spaced  intervals  with 

flanged  openings  (1a).  These  openings  characteristically  ac- 
cording  to  the  invention  have  peripheral  flanges  (1c)  which 
are  of  channel-shaped  radial  profile,  thereby  increasing  the shear  carrying  capacity  and  reducing  the  risk  of  cracking  of the  soldier  under  load. 
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"IMPROVED  STEEL  SOLDTER" 

T h i s   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d   s t e e l   s o l d i e r  

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

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

have   been   d i s c l o s e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n s  
5  1 5 5 1 1 5 4   and  2 1 4 5 1 4 5 .  

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

of  e l o n g a t e d   s t e e l   e l e m e n t s ,   w h i c h   may  be  of  c h a n n e l  

s e c t i o n ,   c o n n e c t e d   back   to  back   and  p a r a l l e l   w i t h   o n e  

a n o t h e r .   Each  e l e m e n t   has  a  web  w h i c h ,   in  o r d e r   t o  
10  m i n i m i s e   w e i g h t ,   has  o p e n i n g s   s p a c e d   a t   r e g u l a r  

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

of  t h e s e   webs  the   o p e n i n g s   have  p e r i p h e r a l   l i p s  

o t h e r w i s e   known,   and  h e r e i n a f t e r   r e f e r r e d   t o .   a s  

f l a n g e s .   F u r t h e r   t he   f l a n g e s   of  t he   r e s p e c t i v e   web  may 
15  be  f l a r e d   as  a p p r o p r i a t e   in  o p p o s i t e   d i r e c t i o n s .  

The  p r e s e n t   i n v e n t i o n   has  been   d e v i s e d   w i t h   t h e  

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

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

a b o v e   t h a t   of  a  f l a n g e   w h i c h   is  t u r n e d   t h r o u g h   9 0 ° .  
20  In  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   t h e r e f o r e   a  s o l d i e r  

of  t he   k i n d   r e f e r r e d   to  a b o v e   is  c h a r a c t e r i s e d   in  t h a t  

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

o p e n i n g s   in  the   webs  a r e   of  c h a n n e l - s h a p e d   r a d i a l  
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p r o f i l e .   F u r t h e r   and  p r e f e r a b l y   t h e   f l a n g e s   of  t h e  

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

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

T h e s e   m o d i f i c a t i o n s   have   t he   e f f e c t   o f  

5  r e d i s t r i b u t i n g   the   more  h i g h l y   s t r a i n e d   f i b r e s   of  t h e  

f l a n g e   to  an  a r e a   w h i c h   is   l e s s   h a r m f u l   u n d e r   t he   n o r m a l  

l o a d i n g   c o n d i t i o n .  

The  i n v e n t i o n   is  h e r e a f t e r   d e s c r i b e d   in  more  d e t a i l  

by  r e f e r e n c e   to  t he   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 :   -  

10  F i g .   1  is   a  s i d e   e l e v a t i o n   of  t h e   i m p r o v e d   s o l d i e r ;  

F i g .   2  is  a  c r o s s - s e c t i o n   on  l i n e   X-X  of  F i g .   1 :  

F i g .   3  is   a  c r o s s - s e c t i o n   on  l i n e   Y-Y  of  F i g .   1 ;  

F i g .   4  is   an  end  e l e v a t i o n   of  t h e   s o l d i e r   shown  i n  

F i g s .   1  to  3 ;  

15  F i g .   5 ( a )   and  (b)  a r e   e n l a r g e d   s c a l e   d e t a i l   v i e w s   o f  

new  and  o ld   p e r i p h e r a l   f l a n g e   p r o f i l e s ;   a n d  

F i g .   6  is  a  d i a g r a m   to  i l l u s t r a t e   t h e   e f f e c t   of  t h e  

n e w l y   p r o p o s e d   f l a n g e   p r o f i l e .  

R e f e r r i n g   f i r s t l y   to  F i g s .   1  to  4  t he   s o l d i e r  

20  t h e r e i n   shown  c o m p r i s e s   a  p a i r   of  beam  e l e m e n t s   e a c h  

c o m p r i s i n g   a  f o l d e d   s t e e l   p l a t e   h a v i n g   a  f l a t   web  1 

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

T h r e e   s u c h   o p e n i n g s   a r e   shown  a l t h o u g h   t h e r e   may  be  m o r e  

d e p e n d i n g   upon   t h e   o v e r a l l   l e n g t h   of  t h e   s o l d i e r .   I n  

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

d i m e n s i o n   D  (as  i l l u s t r a t e d )   or  g r e a t e r   t h a n   or  e q u a l  
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t h e r e t o .   The  web  1  is  l a t e r a l l y   e x t e n d e d   so  as  to  e n t e r  

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

p l a t e s   2  of  s o m e w h a t   c h a n n e l - s h a p e d   c o n f i g u r a t i o n   w h i c h  

a r e   a t t a c h e d   to  t he   web  by  w e l d i n g   a t   l o c a t i o n s   a  and  b 

5  a l o n g   t he   web  edge   and  one  web  f a c e .   The  c o m p l e t e  

s o l d i e r   is  c o m p r i s e d   of  two  beam  e l e m e n t s   as  a b o v e  

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

r e l a t i o n   and  c o n n e c t e d   a t   t h e i r   ends   by  r e c t a n g u l a r   t i e  

p l a t e s   3.  A l s o   d e p e n d i n g   upon  t h e i r   l e n g t h   t h e y   may  b e  

10  c o n n e c t e d   i n t e r m e d i a t e   t h e i r   ends   by  one  or  m o r e  

d i a p h r a g m s   ( n o t   s h o w n ) .  

H i t h e r t o ,   as  shown  in  F i g .   5b  t he   o p e n i n g s   la  in  t h e  

webs  have   b e e n   f o r m e d   a t   t h e i r   p e r i p h e r i e s   w i t h   l i p s   o r  

f l a n g e s   1b  w h i c h   have   a  s i m p l e   a r c u a t e   p r o f i l e   but   i n  

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

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

U - s h a p e d   p r o f i l e   as  shown  in  F i g s .   3  and  5 ( a ) .  

In  e a c h   of  F i g s .   5 ( a )   and  5 (b )   t he   d a s h e d   l i n e s  

i n d i c a t e   t he   mode  of  e l a s t i c   s e t t l e m e n t   of  t he   n e w l y  

20  d e v i s e d   f l a n g e s   lc_  and  the   p r e v i o u s   f l a n g e s   lb  u n d e r   t h e  

same  a p p l i e d   l oad   P  in  F i g .   5 ( a )   e  r e p r e s e n t s  

t he   l a t e r a l   d i s t a n c e   b e t w e e n   the   p l a n e s   of  t he   p o i n t s   o f  

a p p l i c a t i o n   of  the   l o a d   P2  w h i l s t   in  F i g .   5 (b )   e 

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

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

From  F i g s .   5a  and  5b  i t   s h o u l d   r e a d i l y   b e  

u n d e r s t a n d a b l e   t h a t   u n d e r   r e s i l i e n t   s e t t l e m e n t   t he   v a l u e  
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of  e  i n c r e a s e s   to  a  g r e a t e r   e x t e n t   t h a t   t h a t   of  e 1  

w i t h   t h e   same  l o a d i n g .   T h i s   c a u s e s   l a c k   of  d i s p e r s a l   o f  

l o a d   a r o u n d   the   f l a n g e   o p e n i n g   r e s u l t i n g   in  an  i n c r e a s e  

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

5  O t h e r w i s e   e x p r e s s e d ,   b e c a u s e   f i b r e   s t r e s s e s   a r e  

p r o p o r t i o n a l   to  e1  and  e2  i t   is  t h e r e f o r e   d e s i r a b l e  

to  u t i l i s e   a  c o n f i g u r a t i o n   w h i c h   r e s u l t s   in  e1  h a v i n g  

a  m i n i m u m   v a l u e .  

F i g .   6  d i a g r a m a t i c a l l y   r e p r e s e n t s   t he   d i s t r i b u t i o n  

10  of  l o a d s   in  t he   r e g i o n   of  a  web  o p e n i n g   la.  of  t h e  

i m p r o v e d   s o l d i e r   when  a  b e a r i n g   t u b e   is  s u p p o r t e d  

t h e r e i n   and  s h e d s   a  l o a d   in  t he   d i r e c t i o n   i n d i c a t e d   b y  

a r r o w s   P.  Due  to  t h e   l e s s e r   v a l u e   of  e1  c o m p a r e d   t o  

e  t h e   c h a n n e l   s h a p e d   f l a n g e   p r o f i l e   a c t s   more  as  a  

15  h o o p .   T h i s   e n a b l e s   c o m p o n e n t s   Rc  of  r e a c t i o n   R,  R,  t o  

be  c a r r i e d   w i t h i n   t h e   c i r c u m f e r e n c e   of  t he   f l a n g e  

s e c t i o n ,   t h u s   r e d u c i n g   t he   s t r e s s   i n t e n s i t y .  

I t   is   to  be  u n d e r s t o o d   t h a t   w h i l s t   t h e r e   has  b e e n  

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

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

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

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

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

25 
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WE  CLAIM: 

j  .'  1-  A  s t e e l   s o l d i e r   of  t he   k i n d   r e f e r r e d   t o .  

J 1   c h a r a c t e r i s e d   in  t h a t   f l a n g e s   (1C)  w h i c h   a r e   f o r m e d  

j   p e r i p h e r a l l y   a r o u n d   o p e n i n g s   ( l a )   in  t he   webs  ( l )   a r e   o f  

c h a n n e l - s h a p e d   r a d i a l   p r o f i l e .  

5  2.  A  s t e e l   s o l d i e r   as  c l a i m e d   in  C l a i m   l  in  w h i c h   t h e  

f l a n g e s   ( l c )   of  t he   r e s p e c t i v e   webs  ( l )   f a c e   in  o p p o s i t e  
d i r e c t i o n s   . 

3.  A  s t e e l   s o l d i e r   as  c l a i m e d   in  C l a i m   2  in  w h i c h   t h e  

c h a n n e l s   f o r m e d   by  t he   f l a n g e s   ( l c )   f a c e   t o w a r d s   e a c h  

10  o t h e r .  
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