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©  Cold-rolled  girder  section. 
@  A  girder  section  of  Z-  or  S-shaped  cross-section,  the  web 
(2)  being  situated  in  a  plane  substantially  coinciding  with  the 
plane  through  the  minimal  principal  axis  of  inertia  (Y).  The 
edges  (3,4)  of  the  web  (2)  are  each  connected  by  means  of  a 
connecting  part  (5,6)  to  one  end  of  a  leg  (7,8)  of the  section. 
The  two  connecting  parts  (5,6)  are  situated  on  either  side  of 
the  plane  through  the  first  principal  axis  of  inertia  (Y),  while 
the  end  (9)  of  the  lower  leg  (7)  averted  from  the  connecting 
part  (5)  is  return-bent  in  the  direction  of  the  web  (2)  and  is 
connected  to  the  web  (2),  thereby  forming  a  closed  triangle 
(5,7,9)  having  acute  base  angles  (@,β),  the  section,  after  rota- 
tion  about  its  longitudinal  axis,  being  nestable  in  a  similar 
section  not  rotated  about  its  longitudinal  axis. 



The  i n v e n t i o n   r e l a t e s   to   a  c o l d - r o l l e d  g i r d e r  

s e c t i o n   of   Z-  or   S - s h a p e d   c r o s s - s e c t i o n .  

C o l d - r o l l e d   g i r d e r   s e c t i o n s   a r e   known  in   p r a c t i c e  

in  v a r i o u s   f o r m s .   The  a d v a n t a g e s   t h e r e o f   a r e   m a i n l y   t h a t ,  

a t   e q u a l   r e s i s t a n c e   and  i n e r t i a   m o m e n t ,   t h e y   may  be  c o n -  

s i d e r a b l y   l i g h t e r   t h a n   h o t - r o l l e d   s e c t i o n s .   The  d r a w b a c k s  

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

t h e s e   a r e   e m p l o y e d   as  boom  s e c t i o n s ,   a r e :  

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

ly   r e q u i r i n g   c o u p l i n g   s e c t i o n s ,  

-  t h e   s l i g h t   t o r s i o n a l   s t i Z n e s s ,   a n d  

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

t h e   s u p p o r t .  

By  a p p l i c a t i o n   of  c o u p l i n g   s e c t i o n s   i t   i s   p o s s i b l e  

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

as  w e l l   as  r o t a t i o n   of  t h e   s e c t i o n   i f   t h e   l i n e   o f   a c t i o n  

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

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

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

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

w i t h   t h e   c e n t r e   of  g r a v i t y .  

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

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

a b o v e   d r a w b a c k s . T h e   g i r d e r   s e c t i o n   a c c o r d i n g   t o   t h e   i n v e n -  



t i o n   i s   c h a r a c t e r i z e d   to   t h a t   end  in  t h a t   t h e   web  is  s i t u a t e d  

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

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

web  e a c h   b e i n g   c o n n e c t e d   t h r o u g h   a  c o n n e c t i n g   p o r t i o n   t o  

an  end  of   a  l e g   of  t h e   s e c t i o n ,   w h i l e   t h e   two  c o n n e c t i n g  

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

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

l o w e r   l e g   a v e r t e d ' f r o m   t h e   c o n n e c t i n g   p o r t i o n   b e i n g   b e n t  

b a c k   in  t h e   d i r e c t i o n   of  t h e   web  and  b e i n g   c o n n e c t e d   t o  

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

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

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

r o t a t e d   a b o u t   i t s   l o n g i t u d i n a l   a x i s .  

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

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

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

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

n e v e r t h e l e s s   a l l o w   an  e c o n o m i c a l   c o n s t r u c t i o n .   The  s e c t i c n  

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

f o r   w o o d e n   beams   as  w e l l   as   f o r   s o - c a l l e d   " l o a v e s "   of  a  

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

can   be  t r a n s m i t t e d   o n t o   t h e   g i r d e r   s e c t i o n   or   can   be   p a s s e d  

f rom  t h e   g i r d e r   s e c t i o n   in  t h e   r e s t   of  t h e   c a r r i e r   c o n -  

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

i n v e n t i o n   i s   f u r t h e r m o r e   s t i f f   in  t o r s i o n ,   w h i l e   t h e  

g i r d e r   s e c t i o n ,   due  to   t h e   l a r g e r   l a t e r a l   s t i f f n e s s   a n d  

r e s i s t a n c e ,  i s   l e s s   s e n s i t i v e   to  " t i l t i n g "   and  is  b e t t e r  



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

A  m a j o r   a d v a n t a g e   f u r t h e r m o r e   i s   o b t a i n e d   by  t h e  

n e s t a b i l i t y   of   t h e   s e c t i o n ,   so  t h a t   f rom  a  c o n s t r u c t i v e  

v i e w p o i n t ,   a  c o n t i n u o u s   g i r d e r   s y s t e m   can   be  b u i l t   up  o f  

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

in  t h e   c o n s t r u c t i o n   can   be  p r e v e n t e d   by  n e s t i n g   t h e  

s e c t i o n s .  

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

e r   v o l u m e   in  c a s e   of  t r a n s p o r t   and  s t o r a g e .  

Some  e m b o d i m e n t s   of  t h e   g i r d e r   s e c t i o n   a c c o r d i n g  

to   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   b y  w a y   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 , i n   w h i c h :  

F i g .   1  shows   t h e   g i r d e r   s e c t i o n   a c c o r d i n g   to   t h e  

i n v e n t i o n ;  

F i g s .   2-4  show  v a r i a n t s   of  t h e   g i r d e r   s e c t i o n   s h o w n  

in  F i g .   1 ;  

F i g s .   5-6  show  a p p l i c a t i o n   p o s s i b i l i t i e s  o f   t h e  

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

The  Z - s h a p e d   g i r d e r   s e c t i o n   shown  in  F i g .   1  c o m -  

p r i s e s   a  web  2  s u b s t a n t i a l l y   c o i n c i d i n g   w i t h   t h e   p l a n e  

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

l e g s   a r e   p r o v i d e d ,   i . e .   t h e   l o w e r   l e g   7  and  t h e   u p p e r   l e g  

8,  e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l   to   a  s e c o n d   p r i n c i p a l  

a x i s   o f  i n e r t i a   X.  The  l e g s   7 ,8   a r e   c o n n e c t e d   to   t h e   w e b  

2  t h r o u g h   c o n n e c t i n g   p a r t s   5 , 6 ,   w i t h   t h e   p a r t   5  e x t e n d i n g  

f r o m   t h e   e d g e   3  of  t h e   web  2  t o   one  end   of   t h e   l o w e r   l e g  

7,  w h i l e   t h e   p a r t   6  e x t e n d s   f r o m   t h e   e d g e   4  of  t h e   web  2 



to   one  end  of  t h e   u p p e r   l e g   8.  The  c o n n e c t i n g   p a r t s   5 , 6  

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

t h e   p r i n c i p a l   a x i s   of  i n e r t i a   Y  and  a r e   m u t u a l l y   p a r a l l e l .  

The  c o n n e c t i n g   p a r t s   5 , 6   i n t e r s e c t   t h e   l e g s   7 ,8   a t   a n  

a c c u t e   a n g l e   a,  w h i l e   t h e   f i l l e t   r a d i u s   R2  b e t w e e n   t h e  

c o n n e c t i n g   p a r t   6  and  t h e   u p p e r   l e g   8  i s   m i n i m a l l y   e q u a l  

to   t h e   f i l l e t   r a d i u s   R1  b e t w e e n   t h e   c o n n e c t i n g   p a r t   5  a n d  

t h e   l o w e r   l e g   7,  i n c r e a s e d   by  t h e   p l a t e   t h i c k n e s s   o f   t h e  

s e c t i o n .   In  t h i s   m a n n e r ,   t h e   n e s t a b i l i t y  o f   t h e   s e c t i o n   1 

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

180°  a b o u t   i t s   l o n g i t u d i n a l   a x i s .  

The  f r e e   end   9  of  t h e   l o w e r   l e g   7  i s   r e t u r n t b e b t  

a t   an  a n g l e   s  i n   t h e   d i r e c t i o n   of  t h e   edge   3  of  t h e   web  2 ,  

w h i l e   t h e   edge   10  of   t h e   f r e e   end  9  p a r a l l e l s   t h e   web  2 .  

The  a n g l e s   a  and  β  w i l l   p r e f e r a b l y   be  e q u a l ,   b u t   h o w e v e r  

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

and  s m a l l e r   t h a n   t h e   a n g l e   a .  

The  edge   10  i s   c o n n e c t e d   on  t h e ' l i n e   11  to   t h e   w e b  

2,  w h i l e   t h i s   c o n n e c t i o n   can   be  r e a l i z e d   in  any  s u i t a b l e  

m a n n e r ,   e . g .   by  i n s t a l l i n g   b o l t s   or   b l i n d   r i v e t s ,   by  w e l d -  

i n g   or   by  m o l d i n g   t h e   edge   10  and  t h e   web  2  i n t o   e a c h   o t h e r  

by  r o l l i n g .  

The  u p p e r   l e g   8,  a t   t h e   f r e e   end  t h e r e o f   f r o m   t h e  

edge   13  a t   an  a n g l e   γ  t h a t   i s   m a x i m a l l y  e q u a l   to   a,  i s  

b e n t   o v e r   in  t h e   d i r e c t i o n   of   t h e   l o w e r   l e g   7  f o r   s t i f f e n -  

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

b e t w e e n   t h e   e d g e   1 3 . a n d   t h e   c o n n e c t i n g   p a r t   6  i s   m i n i m a l l y  



e q u a l   to  t h e   e x t e r n a l   d i m e n s i o n   in  X  d i r e c t i o n   of  t h e  

t r i a n g l e   5 - 7 - 9 .  

F i g .   1  s h o w s   a  Z - s h a p e d   s e c t i o n .   I t   w i l l   be  c l e a r  

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

e x a c t l y   t h e   same  p r o p e r t i e s   r e l a t i v e   to   t h e   p r i n c i p a l  

a x i s   of  i n e r t i a   Y.  Such  a  g i r d e r   s e c t i o n   i s   i n d i c a t e d  

f o r   b r e v i t y ' s   s a k e   as  S - s h a p e d   s e c t i o n .  

The  web  2  of   t h e   g i r d e r   s e c t i o n   1  i s   p r e f e r a b l y  

f i t t e d   w i t h   a  h o l e   p a t t e r n   15  ( s e e   F i g .   2)  in  o r d e r   t o  

m u t u a l l y   s e c u r e   n e s t e d   s e c t i o n s .  

The  l e g s   7 , 8   of  t h e   g i r d e r   s e c t i o n   1  may  b e  

p r o v i d e d   w i t h   r e i n f o r c i n g   r i d g e s   1 6 , 1 7   ( F i g .   3 a ) .   A l s o  

t h e   web  2  may  be  s t a g g e r e d   a p p r o x i m a t e l y   in  t h e   c e n t r e  

f o r   s t i f f e n i n g   w e b ,   as  i n d i c a t e d   a t   18  i n F i g .   3 b .  

F i g .   4  s h o w s   a  v a r i a n t   o f   t h e   g i r d e r   s e c t i o n  

a c c o r d i n g   t o   t h e   i n v e n t i o n .   In  t h i s   s e c t i o n   t h e   f r e e   e n d  

9  of  t h e   l o w e r   l e g   7  r e t u r n - b e n t   in   t h e   d i r e c t i o n   of  t h e  

web  2  t e r m i n a t e s   a d j a c e n t   t h e   end  e d g e   14,   so  t h a t   t h e   l o w -  

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

t h e   c a s e   w i t h   t h e   g i r d e r   s e c t i o n   shown  in  F i g .   1 .  

T h i s   s e c t i o n   v a r i a n t   1'  may  be  s u c c e s s f u l l y   u s e d  

as  an  a d d i t i o n a l   a c c e s s o r y   in  an  S - s h a p e d   g i r d e r   s e c t i o n  

1  a c c o r d i n g   to   t h e   i n v e n t i o n ,   e . g . a s   l o c a l   s e c t i o n   t h i c k e n -  

i n g   or   as  c o n n e c t i n g   p i e c e   b e t w e e n   two  g i r d e r   s e c t i o n s   1 ,  

e . g .   a d j a c e n t   m o m e n t s - z e r o   p o i n t s   in   a  c o n t i n u o u s   g i r d e r  

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

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



The  s e c t i o n   1 ' c a n   a l s o   be  s u c c e s s f u l l y   e m p l o y e d   in  c o m b i -  

n a t i o n   w i t h   s e c t i o n   1,  e . g .   as  c e n t r e   p a n e l   g i r d e r   of   a  

c o n t i n u o u s   g i r d e r   s y s t e m ,   f o r   o b t a i n i n g   an  o p t i m u m   s t r e n g t h /  

w e i g h t   r a t i o   or   w h e t h e r   or  n o t   c o m b i n e d   w i t h   s e c t i o n   1 ,  

in  t h o s e   c a s e s w h e r e i n   t h e   s p e c i f i c   p r o p e r t i e s   of  s a i d   s e c -  

t i o n   1 ' ,   in  p a r t i c u l a r   t he   r o t a t e d   p r i n c i p a l   a x e s   of   i n -  

e r t i a ,   p r o v i d e   an  o p t i m u m   s t r e n g t h - w e i g h t   r a t i o ,   as  e . g .  

upon  a p p l i c a t i o n   in  an  i n c l i n e d   r o o f   a r e a .   A l s o   t h e   g i r d e r  

s e c t i o n   1 '  m a y   be  p r o v i d e d   w i t h   s t i f f e n i n g   r i d g e s   1 6 , 1 7  

in  t h e   u p p e r   or   l o w e r   l e g   ( F i g .   4 b ) .  

F i g .   5a  shows   t h e   g i r d e r   s e c t i o n   1  in  c o m b i n a t i o n  

w i t h   two  w o o d e n   beams   1 9 , 2 0   s u p p o r t e d   on  t h e   g i r d e r   s e c t i o n  

1.  F i g .   5b  shows   a t   2 1 ,  2 2   s o - c a l l e d   " l o a v e s "   of   a  p r e -  

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

p o r t i o n   of  t h e   g i r d e r   s e c t i o n   1 .  

F i g .   6a  shows  how  t h e   g i r d e r   s e c t i o n   1  a c c o r d i n g   t o  

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

has   to   be  t a k e n   up  by  t h e   g i r d e r   s e c t i o n .   F i g .   6b  s h o w s   t w o  

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

f o r   i n t r o d u c i n g   a  p o i n t   l o a d .   For   t h i s ,   two  i d e n t i c a l   s e c -  

t i o n s   n e s t e d   i n t o   one  a n o t h e r   may  be  u s e d   ( F i g .   6 c ) ,   w h i l e  

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

c o m b i n a t i o n   w i t h   an  a u x i l i a r y   s e c t i o n   1'  shown  in  F i g .   4 

can   be  e m p l o y e d ,   as  shown  in  F i g .   6d .   In  v i e w   of   t h e   v e r -  

t i c a l l y   d o w n w a r d l y   d i r e c t e d   p o i n t   l o a d   a c t i n g   on  t h e  

n e s t e d   g i r d e r ,   t h e   g i r d e r   s e c t i o n   1  s h o u l d   be  m o u n t e d   i n  

s u c h   a  m a n n e r   t h a t   t h e   c l o s e d   t r i a n g l e   5 - 7 - 9   t h e r e o f   f a c e s  



t h e   l o a d   P .  

S t a r t i n g   f r o m   t h e   b a s i c   p o s s i b l i t i e s   shown  in  F i g .  

6,  g i r d e r   s y s t e m s   in  a l l   k i n d s   of  v a r i a n t s   may  be  c o m p o s e d ,  

w h e r e i n   t h e   n e s t a b l e   s e c t i o n s   1  and  1 ' ,   r e s p e c t i v e l y ,  

a c c o r d i n g   to   t h e   i n v e n t i o n   can   be  c o m b i n e d   in  s u c h   a  m a n n e r  

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

or   b e a r i n g   c a p a c i t y   to   t a k e   up  s u b s t a n t i a l  l o a d s ,   or  t o  

t r a n s m i t   t h e   same  to   o t h e r   p o r t i o n s   of  t h e   c o n s t r u c t i o n .  



1.  A  c o l d - r o l l e d   g i r d e r   s e c t i o n   of   Z-  or  S - s h a p e d  

c r o s s - s e c t i o n ,   c h a r a c t e r i z e d   in   t h a t   t h e   web  2  i s   s i t u a t e d  

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

t h e   m i n i m a l   p r i n c i p a l   a x i s   of   i n e r t i a   ( Y ) , t h a t   t h e   e d g e s  

( 3 , 4 )   o f   t h e   web  (2)  a r e   e a c h   c o n n e c t e d   by  means   of   a  c o n -  

n e c t i n g   p a r t   ( 5 , 6 )   to   one  end  of   a  l e g   ( 7 , 8 )   of   t h e   s e c t i o n  

( 1 , 1 ' ) ,   w h i l e   t h e   two  c o n n e c t i n g   p a r t s   ( 5 , 6 )   a r e   s i t u a t e d  

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

a x i s   o f   i n e r t i a   (Y) ,   w h i l e   t h e   end  9  of   t h e   l o w e r   l e g   ( 7 )  

a v e r t e d   f r o m   t h e   c o n n e c t i n g   p a r t   (5)  i s   r e t u r n - b e n t  

in   t h e   d i r e c t i o n   of   t h e   web  (2)  and   i s   c o n n e c t e d   to   t h e   w e b ,  

t h e r e b y   f o r m i n g   a  c l o s e d   t r i a n g l e   ( 5 , 7 , 9 )   h a v i n g   a c u t e  

b a s e   a n g l e s   ( a , 8 ) ,   t h e   s e c t i o n   ( 1 , 1 ' )   b e i n g   n e s t a b l e   a f t e r  

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

n o t   r o t a t e d   a b o u t   i t s   l o n g i t u d i n a l   a x i s .  

2.  A  c o l d - r o l l e d   g i r d e r   s e c t i o n   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 z e d   in   t h a t   t h e   f r e e   e d g e   (12)  of   t h e   u p p e r   l e g  

(8)  i s   b e n t   o v e r   a t   an  a c c u t e   a n g l e   (y)  in   t h e   d i r e c t i o n   o f  

t h e   l o w e r   l e g   ( 7 ) .  

3.  A  c o l d - r o l l e d   s e c t i o n   a c c o r d i n g   to   c l a i m s   1 - 2 ,  

c h a r a c t e r i z e d   in   t h a t   a  h o l e   p a t t e r n   (15)  i s   p r o v i d e d   i n  

t h e   s e c t i o n   web  ( 2 ) .  

4.  A  c o l d - r o l l e d   g i r d e r   s e c t i o n   a c c o r d i n g   to   a n y  

one  of  c l a i m s   1 - 3 ,   c h a r a c t e r i z e d   in   t h a t   s t i f f e n i n g   r i d g e s  

( 1 6 , 1 7 )   a r e   p r o v i d e d   in   t h e   two  l e g s   ( 7 , 8 )   of   t h e   g i r d e r  

s e c t i o n   ( 1  , 1  ' ) .  



5.  A  c o l d - r o l l e d   g i r d e r   s e c t i o n   a c c o r d i n g   t o  

any  one  of   c l a i m s   1 - 4 ,   c h a r a c t e r i z e d   in  t h a t   p a r t s   o f  

t h e   s e c t i o n   web  (2)  a r e   d i s p o s e d   in   s t a g g e r e d   (18)  r e -  

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

s e c t i o n   w e b .  
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