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©  A  sturdy  l-girder. 
The  invention  relates  to  a  sturdy  I-girder.  In  the  previous- 

ly  used  corresponding  girders,  for  example  in  I-girders  made 
of  laminated  wood,  it  has  not  been  possible  to  adjust  the 
dimensioning  so  that  bending  stress,  shearing  stress  and 
bending  flexure  would  all  have  been  equal  dimensioning 
factors,  and  so  it  has  been  necessary  to  overdimension  the 
girder.  The  object  of  the  invention  is  in  particular  to  eliminate 
this  disadvantage  and  to  achieve  thereby  a  considerable 
saving  in  material.  This  is  achieved  by  making  the  web  (u)  of 
the  girder  from  continuous  multi-ply  wood  with  10-60  %, 
preferably  30  %,  of  its  plies  being  such  that  their  grain 
orientation  is  transverse  in  relation  to  the  web  length  and  the 
remainder  of  the  plies  being  such  that  their  grain  orientation 
is  parallel  to  the  web  length.  The  booms(p)  of  the  girder  are 
made  from  multi-ply  wood  the  plies  of  which  have  their  grain 
orientation  parallel  to  the  web  length. 



The  i n v e n t i o n   r e l a t e s   to  a  s t u r d y   I - g i r d e r .   S t u r d y   t i m b e r  

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

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

wood .   The  s t r e n g t h / w e i g h t   r a t i o   of  l a m i n a t e d   wood  i s  

r a t h e r   a d v a n t a g e o u s .   H o w e v e r ,   i t   i s   c h a r a c t e r i z e d   in  t h a t  

t h e   s t r e n g t h   p r o p e r t y   w h i c h   d e t e r m i n e s   t h e   d i m e n s i o n i n g  

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

g i r d e r   in  q u e s t i o n   i s   o v e r d i m e n s i o n e d   as  r e g a r d s   o t h e r  

p r o p e r t i e s .  

As  r e g a r d s   s t r e n g t h ,   t h r e e   main   f a c t o r s   a r e   p r i m a r i l y  
c o n c e r n e d .   F i r s t   t h e r e   i s   b e n d i n g   f l e x u r e ,   w h i c h   i s   i n  

g e n e r a l   a p p r o x i m a t e l y   g i r d e r   s p a n / 2 0 0 - 3 0 0 ,   e . g .   50  mm 

f o r   a  s p a n   of  15  m. 

The  s e c o n d   one  i s   t h e   b e n d i n g   s t r e s s   p r o d u c e d   by  t h e   l o a d  

in  t h e   g i r d e r .   I t   i s   a t   i t s   g r e a t e s t   in   t h e   m i d d l e   of  t h e  

s p a n   in  t he   c a s e   of  a  s i n g l e - s p a n   g i r d e r .   A  c e r t a i n  

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

m u s t   n o t   be  e x c e e d e d ,   s i n c e   o t h e r w i s e   t h e r e   i s   t h e   r i s k  

t h a t   t h e   g i r d e r   b r e a k s   in  t h e   m i d d l e .  

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

l o a d   in  t h e   g i r d e r ;   t h e   ends   of  t h e   g i r d e r   a r e   s u b j e c t e d  

to   s h e a r i n g   s t r e s s   by  t h e   s u p p o r t s .   W i t h   g r e a t   l o a d s ,   t h e  

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

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

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

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

t h e   h o r i z o n t a l   l e v e l   a l o n g   t h e   c e n t e r   l i n e .  



S t a r t i n g   f rom  one  of   t h e   e x t r e m e s   of   t h e   c a p a c i t y   r a n g e   o f  

l a m i n a t e d   wood ,   n a m e l y ,   a  l o n g   s p a n   and   a  s m a l l   l o a d ,   t h e  

d i m e n s i o n i n g   f a c t o r   i s   b e n d i n g   f l e x u r e   ( s p a n   1  in  F i g u r e  

1 ) .   In  t h e   m i d d l e   of   t h e   r a n g e   t h e   d i m e n s i o n i n g   f a c t o r   i s  

b e n d i n g   s t r e s s   ( s p a n   2,  F i g u r e   1 ) ,   and  in   t h e   o p p o s i t e  

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

t h e   d i m e n s i o n i n g   f a c t o r   i s   s h e a r i n g   s t r e s s   ( s p a n   3  i n  

F i g u r e   1 ) .  

As  n o t e d   a b o v e ,   when  one  f a c t o r   d e t e r m i n e s   t h e   d i m e n s i o n i n g ,  

l a m i n a t e d   wood  i s   o v e r d i m e n s i o n e d   in   o t h e r   r e s p e c t s .   T o  

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

a l s o   in   t he   fo rm  of  an  I - p r o f i l e   ( F i g u r e   3 ) .  

B e n d i n g   f l e x u r e   and  b e n d i n g   s t r e s s   can   in   t h i s   way  b e  

o p t i m i z e d   so  t h a t   t h e r e   i s   no  o v e r d i m e n s i o n i n g   w i t h  

r e s p e c t   to   e i t h e r   one  of  t h e s e   f a c t o r s ;   w h i c h   r e s u l t s   i n  

a  c o n s i d e r a b l e   s a v i n g   in   raw  m a t e r i a l .   H o w e v e r ,   t h i s  

c a n n o t   be  r e a l i z e d   e x c e p t   i n   c e r t a i n   s p e c i a l   s i t u a t i o n s ,  

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

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

w i d e n e d .   T h u s ,   s u f f i c i e n t   b e n e f i t   c a n n o t   be  d rawn  f r o m  

t h i s   p r o f i l e   so  as  to   make  i t s   m a n u f a c t u r e   e c o n o m i c a l l y  

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

m a n u f a c t u r e d   to  a  s i g n i f i c a n t   d e g r e e .  

The  u s e   of  p l y w o o d   b e t w e e n   w i d e   booms  h a s   been   s t u d i e d   a s  

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

s u f f i c i e n t ,   b u t   t h e   t e n d e n c i e s   of  c r i n k l i n g   and  b u c k l i n g  

o w i n g   to   t h e   v e r y   s l i m   and  n a r r o w   s t r u c t u r e   ( F i g u r e   4A) 

h a v e   become  a  p r o b l e m .   A t t e m p t s   h a v e   b e e n   made  to  s o l v e  

t h e s e   p r o b l e m s   by  g l u i n g   s o - c a l l e d   box   s t r u c t u r e s   ( F i g u r e  

4B),   b u t   in  t h i s   c a s e   e x p e n s i v e   j o i n t   a l t e r n a t i v e s   h a v e  

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

i s   d e s i r e d ,   t h e y   m u s t   be  made  i n t o   s h e e t s   h a v i n g   t h e   s a m e  



l e n g t h   as  t h e   g i r d e r .   The  f a c t   t h a t   p l y w o o d - w e b b e d   s t u r d y  

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

e v i d e n t l y   d u e ,   in  a d d i t i o n   to   t he   a b o v e ,   to  t h e   d i f f i c u l t  

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

c o n d i t i o n s   of  v a r y i n g   d a m p n e s s   and  to   i t s   n o n - e x i s t e n t  

f i r e   r e s i s t a n t   p r o p e r t i e s .  

M u l t i - p l y   wood  i s   a  p r i o r   known  p r o d u c t ,   in  w h i c h   t h e r e   i s  

f i r s t   m a n u f a c t u r e d   f rom  p l i e s   o v e r   2  mm  t h i c k ,   by  w e a t h e r -  

p r o o f   g l u i n g ,   a  2 5 - 7 5   mm  t h i c k   and  up  to  2  m e t e r s   w i d e ,  

c o n t i n u o u s ,   up  to  30  m  l o n g   s h e e t .   The  g r a i n   of  m o s t   o f  

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

g i r d e r s ,   p l a n k s   or  v a r i o u s   s m a l l   p r o f i l e s   a r e   o b t a i n e d  

by  c u t t i n g   t h e   s h e e t .   The  p r o d u c t   has   b e e n   on  t h e   m a r k e t  

s i n c e   t he   b e g i n n i n g   of  1 9 7 8 .  

M u l t i - p l y   wood  has   an  a d v a n t a g e   in   b e i n g   u s a b l e   f o r   m a n y  
d i s t i n c t l y   d i f f e r e n t   p u r p o s e s ,   s i n c e   i t   has   b e e n   p o s s i b l e  

to  v a r y   i t s   s t r u c t u r e   w i t h i n   a  w i d e   r a n g e ,   when  n e c e s s a r y .  
For   t h i s   r e a s o n ,   t h e   s t u r d y   I - g i r d e r   was  c o n s c i o u s l y  

d e v e l o p e d   t h r o u g h   t h e   o p t i m i z a t i o n   of  m u l t i - p l y   w o o d .  

The  o b j e c t i v e   s e t   was  a  s t u r d y ,   c o n t i n u o u s   and  f i r e -  

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

and  s h e a r i n g   s t r e s s   w o u l d   a l l   be  e q u a l   d i m e n s i o n i n g  

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

a c h i e v e d .   S u r p r i s i n g l y ,   t h i s   o b j e c t i v e   was  a c h i e v e d   w h e n  

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

a c c o m p a n y i n g   c l a i m   was  i n v e n t e d ,   by  a p p l y i n g   m u l t i - p l y  
w o o d .  

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

I - g i r d e r s   h a v i n g   a  min imum  web  of  65  mm  a r e   p r e s c r i b e d  
f o r   use   in  p u b l i c   a r e a s   in  F in land .   The  f i r e   r e s i s t a n c e   of  a n  
I - g i r d e r   a c c o r d i n g   to  t h e   i n v e n t i o n   i s   a t   min imum  1/2  h o u r .  



With   an  I - g i r d e r   a c c o r d i n g   to   t h e   i n v e n t i o n ,   l o n g   s p a n s  

can   be  a c h i e v e d   in  s u c h   a  way  t h a t   t h e   c r o s s   s e c t i o n   i s  

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

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

c o m p a r i s o n   i s   e n c l o s e d .   The  t a b l e   shows   t h e   maximum  s p a n s  

f o r   a  m u l t i - p l y   I - g i r d e r   and  c o r r e s p o n d i n g   l a m i n a t e d   w o o d ,  

when  t h e   e f f e c t s   of   t h e   t h r e e   ma in   d i m e n s i o n i n g   f a c t o r s ,  

b e n d i n g   s t r e s s ,   s h e a r i n g   s t r e s s   and  b e n d i n g   f l e x u r e ,   h a v e  

b e e n   t a k e n   i n t o   c o n s i d e r a t i o n   s e p a r a t e l y .   The  m a x i m u m  

f i n a l   s p a n   o f   t h e   g i r d e r   i s   t h e   min imum  of  t h e s e   t h r e e  

s p a n   v a l u e s .  

The  f o l l o w i n g   a d v a n t a g e s   can   be  r e c o r d e d   f o r   t h e   b e n e f i t  

of  a  m u l t i - p l y   I - g i r d e r   as  c o m p a r e d   w i t h   a  l a m i n a t e d -  

wood  g i r d e r :  

-  A  c r o s s   s e c t i o n   3 7 - 8 4   %  s m a l l e r   t h a n   w i t h   l a m i n a t e d  

wood  can  be  a c h i e v e d   w i t h   a  s t r u c t u r e   of   t h e   same  h e i g h t ,  

s e e   t a b l e .  

-  Owing  to   t h e   c r o s s   b a n d s   of  t h e   web  and  t h e   booms ,   t h e  

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

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

is   a  d i f f e r e n c e   of  a b o u t   4  %  b e t w e e n   c o m p l e t e l y   d r y   a n d  

we t   w o o d .  

-  Owing  to  t h e   c r o s s   b a n d s   in   t h e   web,   t h e   j o i n t i n g  

t e c h n i q u e   i s   s i m p l e r   a t   t h e   e n d s   of  t h e   I - g i r d e r .  

-  Owing  to  t h e   c r o s s - b a n d s   and  t h e   v e r t i c a l   g l u e d   j o i n t s  

of  t h e   booms ,   t h e   p r e s s u r e s ,   or  f o r c e s ,   by  w h i c h   t h e  

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

a g a i n s t   e a c h   o t h e r   do  n o t   c o n s t i t u t e   a  p r o b l e m . ( T h e   e n d  

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

g r e a t . )  

-  The  f i r e   r e s i s t a n c e   of  t h e   m u l t i - p l y   I - g i r d e r ,   a d e q u a t e  

as  s u c h ,   i s   e a s i l y   i m p r o v e d   by  means   of  f i r e - r e s i s t a n c e  

c l a s s i f i e d   w o o l .  

-  The  same  m a n u f a c t u r i n g   t e c h n i q u e   can  be  u s e d   f o r  



m a n u f a c t u r i n g   v e r y   s t u r d y   box  g i r d e r s ,   and  s i n c e   t h e  

m a t e r i a l s   of  t h e   web  and  t h e   booms  a r e   to   a  g r e a t   e x t e n t  

s i m i l a r ,   w a r p i n g   due  to   d a m p n e s s   can  be  c o n t r o l l e d .  

-  In  a d d i t i o n   to  b e i n g   u s e d   as  a  s t u r d y   g i r d e r ,   t h e  

p r o f i l e   in  q u e s t i o n   can  be  u s e d   as  a  p i l l a r ,   in  w h i c h  

c a s e   i t   has   v e r y   h i g h   s t a b i l i t y   v a l u e s   and  makes   j o i n t i n g  

t e c h n i q u e s   v e r y   s i m p l e   in  s u c h   a  way  t h a t   in  t h e   p i l l a r  

t h e   booms  c o n t i n u e   b e y o n d   t h e   p i l l a r   web  t o  t h e   e x t e n t   o f  

t h e   h e i g h t   of  t h e   web  of  t h e   h o r i z o n t a l   g i r d e r ,   and  t h e  

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

of  t h e   h o r i z o n t a l   g i r d e r   to  the  e x t e n t   of  t h e   h e i g h t   o f  

t h e   p i l l a r   web.   Thus  t h e   booms  of  t h e   p i l l a r   can  b e  

e a s i l y   j o i n e d   to   t h e   web  of  t h e   h o r i z o n t a l   g i r d e r   ( F i g u r e  

6 ) .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   b e l o w   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 ,   in  w h i c h   F i g u r e   1  d e p i c t s  

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

F i g u r e   2  d e p i c t s   g r a p h i c a l l y   a  c o m p a r i s o n   of  t h e   s t r e n g t h  

p r o p e r t i e s   of  a  l a m i n a t e d   wood  g i r d e r   and  a  m u l t i - p l y  

I - g i r d e r .   F i g u r e   3  d e p i c t s   a  known  I - g i r d e r   made  o f  

l a m i n a t e d   wood,   and  F i g u r e   4  a  known  I - g i r d e r   and  a  b o x  

g i r d e r   made  f rom  p l y w o o d .   F i g u r e   5  d e p i c t s   a  m u l t i - p l y  

I - g i r d e r   a c c o r d i n g   to   t h e   i n v e n t i o n ,   and  F i g u r e   6  a  s p e c i a l  

a p p l i c a t i o n   of  an  I - g i r d e r   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 u r e   1  shows  g r a p h i c a l l y ,   w i t h   t h e   s p a n   L  of  t h e   g i r d e r  

as  t h e   v e r t i c a l   a x i s   and  t h e   l o a d   F  as  t h e   h o r i z o n t a l  

a x i s ,   t h e   e f f e c t   of  b e n d i n g   f l e x u r e   lw,  b e n d i n g   s t r e s s   1 b  
and  s h e a r i n g   s t r e s s   1v  on  t h e   d i m e n s i o n i n g   of  o r d i n a r y  

l a m i n a t e d   wood.   The  p r o p o r t i o n s   a r e   p r e s e n t e d   a r b i t r a r i l y ,  
and  so  b e n d i n g   s t r e s s   does   n o t   n e c e s s a r i l y   have   t h e   s e c t o r  

w i d t h   of  t h e   t y p e   p l o t t e d .   B e n d i n g   f l e x u r e   i s   t h e  

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

s p a n   2,  and  s h e a r i n g   s t r e s s   w i t h i n   span   3.  F i g u r e   2  d e p i c t s  



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

L  ( d o t t e d   l i n e s )   and  c o r r e s p o n d i n g   m u l t i - p l y   I - g i r d e r s   K 

( s o l i d   l i n e s )   as  f u n c t i o n s   of   t h e   p r o d u c t   w h i c h   i s  

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

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

f l e x u r e .   The   s p a c i n g s   of  t h e   s u p p o r t s   a r e   4 . 8 ,   6 .0   a n d  

7 .2   m  ( c f .   t h e   t a b l e ) .   T h r e e   s p a n s   h a v e   b e e n   t a k e n   f o r  

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

m u l t i - p l y   I - g i r d e r   have   b e e n   o p t i m i z e d   f o r   e a c h   s p a n ,   a n d  

so  t h e   d i f f e r e n c e s   i n d i c a t e   t h a t   a  c e r t a i n   s t r e n g t h  

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

F i g u r e   3  s h o w s   a  known  l a m i n a t e d - w o o d   g i r d e r   made  in  t h e  

s h a p e   of  an  I - p r o f i l e ,   h a v i n g   a  web  u  and  booms  p.  F i g u r e  

4A  d e p i c t s   a  known  I - g i r d e r ,   in   w h i c h   t h e   web  u  i s   m a d e  

of  p l y w o o d   and  f i t t e d   b e t w e e n   w i d e   booms  p.  F i g u r e   4B  f o r  

i t s   p a r t   s h o w s   an  a l s o   known  b o x - s t r u c t u r e d   p l y w o o d  

g i r d e r .  

F i g u r e   5  d e p i c t s   one  e x a m p l e   of  t h e   d i m e n s i o n i n g   of   a  

g i r d e r   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 u r e   6  shows   how  an  I - g i r d e r   a c c o r d i n g   to   t h e   i n v e n t i o n  

can  be  u s e d   as  a  p i l l a r   and  be  j o i n e d   in  a  s i m p l e   m a n n e r  

to  a  h o r i z o n t a l   g i r d e r   in   s u c h   a  way  t h a t   t h e   booms  pp  o f  

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

of  t h e   h e i g h t   of   t h e   web  u   of  t h e   h o r i z o n t a l   g i r d e r ,   a n d  

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

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

t h e   e x t e n t   of  t h e   h e i g h t   of  t h e   p i l l a r   web  u  .  

F i g u r e s 5   and  6  i l l u s t r a t e   c l e a r l y   t h e   g e n e r a l   s t r u c t u r e  

of  t h e   I - g i r d e r   a c c o r d i n g   to   t h e   i n v e n t i o n .   T h u s ,   t h e  

g i r d e r   c o m p r i s e s   a  web  u  and  a  t o t a l   of  f o u r   booms  p ,  

w h i c h   h a v e   b e e n   g l u e d   to  t h e   e d g e s   of  t h e   web  on  b o t h  



s i d e s   of  t he   web.   The  booms  a l s o   c o n s i s t   of  m u l t i - p l y  

wood ,   and  t h e i r   g r a i n   o r i e n t a t i o n   i s   a l w a y s   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  t h e   web,   in  a d d i t i o n   to   w h i c h  

t h e   g r a i n s   of  m o s t   of  t h e   d i f f e r e n t   p l i e s   of  t h e   web  a r e  
in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   web .   One  c o n v e n t i o n a l  

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

g r e a t   n u m b e r   of   p l i e s ,   f o r   e x a m p l e   26  p l i e s   one  on  t o p  

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

f rom  e a c h   s u r f a c e   of  t h e   web,   h a v i n g   a  t r a n s v e r s e   g r a i n  

o r i e n t a t i o n .   In  t h e   a r r a n g e m e n t   of  t h e   g r a i n   o r i e n t a t i o n ,  

an  a r r a n g e m e n t   s y m m e t r i c a l   in  r e l a t i o n   to   t h e   c e n t e r   p l a n e  

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

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

d e s t r o y e d   f i r s t   in  a  f i r e .  





1.  S t u r d y   I - g i r d e r ,   c h a r a c t e r i s e d   in  t h a t   t h e  

web  (u)  of  t he   g i r d e r   i s   made  f rom  c o n t i n u o u s   m u l t i - p l y  

wood,   1 0 - 6 0   %,  p r e f e r a b l y   30  %,  of  i t s   p l i e s   h a v i n g   t h e  

g r a i n   t r a n s v e r s e   in   r e l a t i o n   to   t h e   web  (u)  l e n g t h   a n d  

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

t h e   web  l e n g t h ,   and  t h e   booms  (p)   of   t h e   g i r d e r   a r e   m a d e  

of  m u l t i - p l y   wood  h a v i n g   t h e   p l y   g r a i n   p a r a l l e l   to  t h e  

l e n g t h   of  t h e   web  ( u ) .  

2.  An  I - g i r d e r   made  of   t i m b e r - b a s e d   m a t e r i a l ,  

c h a r a c t e r i s e d   in   t h a t   i t   c o m p r i s e s   a  web  ( u )   w h i c h   i s   a  

l a m i n a t e   of  a  p l u r a l i t y   of   p l i e s   of  w o o d ,   of  w h i c h   1 0 - 6 0   % 

h a v e   t h e i r   g r a i n   t r a n s v e r s e   in   r e l a t i o n   to   t h e   l o n g i t u d -  

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

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

n a r r o w   p a r t s   (p)  a t   t h e   e d g e s   of   t h e   web ,   p r o j e c t i n g  

b e y o n d   t h e   f a c e s   of   t h e   web  (u)   to   g i v e   t h e   I - s e c t i o n ,  

s a i d   n a r r o w e r   p a r t s   (p)   b e i n g   l a m i n a t e s   of  a  p l u r a l i t y  

of  p l i e s   of  wood  h a v i n g   t h e i r   g r a i n   p a r a l l e l   to  t h e   s a i d  

d i r e c t i o n .  

3.  An- I   g i r d e r   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2 

w h e r e i n   t he   web  (u)   i s   a t   l e a s t   65  mm  t h i c k .  
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