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©  Securing  element  for  trenches. 
A  securing  element  for  preventing  the  side  walls  of  a 

trench  from  caving  in  is  built  by the  aid  of  a U-shaped  frame  (1, 
2)  having  flanges  facing  inwards  to  hold  wood  members  (3)  in 
the  shape  of  planks,  squares  or  the  like  fitting  between  said 
flanges  In  place.  Said  frame  is  provided  with  brackets  (5-6) 
and  a  stiffening  U-profile  7  welded  to  said  frame  and  forming 
holding  means  for  the  ends  of  bracings  extending  across  the 
trench  between  two  securing  elements.  Brackets  (6)  at  the 
lower  edge  of  securing  element  (1,2)  are  open  downwards,  so 
that  said  securing  element  can  be  pulled  free  from  the  cross 
bracings  when  said  trench  is  almost  filled  up.  Said  securing 
element  is  provided  with  lugs  (4)  for  hoisting,  and  several 
elements  may  be  locked  together  with  a  connecting  member 
(8 - 9 - 10). 



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

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

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

s a f e t y   of  o p e r a t o r s   c a r r y i n g   o u t   e x c a v a t i o n   and  v a r i o u s   t a s k s  

in  c o n n e c t i o n   w i t h   l a y i n g   c o n d u i t s ,   p i p e s ,   e t c .   A l s o ,   when  n o -  

body   i s   h u r t   no r   e q u i p m e n t   i s   d a m a g e d   i t   i s   i m p o r t a n t   to  a v o i d  

t h e   e x t r a   work  of  e x c a v a t i n g   a  c a v e d - i n   t r e n c h .  

S t i f f e n i n g   m e m b e r s   and  c o v e r   p l a t e s   were   p r e v i o u s l y   p r o p o s e d  

f o r   s t i f f e n i n g   t r e n c h e s ,   e . g .   as  d i s c l o s e d   in   DOS  29  10  2 5 9 ,  

US-PS  N o .  4   019  328,   and  in  two  p u b l i s h e d   N o r w e g i a n   P a t e n t  

A p p l i c a t i o n s   Nos.   80  3224  and  83  4 4 5 7 .  

S a i d   known  a p p r o a c h e s ,   h o w e v e r ,   have   a  s e r i e s   of  d i s a d v a n t a g e s  

and  a r e ,   among  o t h e r s ,   so  c o m p l i c a t e d   and ,   t h u s ,   e x p e n s i v e   i n  

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

n e c e s s a r y   p r o t e c t i o n   when  e x c a v a t i n g   t r e n c h e s   w i t h   t he   r e s u l t -  

i ng   h a z a r d s .  

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

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

t h e   t r e n c h   must   be  r e m o v e d   b e f o r e   t h e   t r e n c h   can   be  f i l l e d   u p  

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

b r a c i n g s   c an   be  a  d a n g e r o u s   t a s k .   A d d i t i o n a l l y ,   known  b o a r d s  

and  c o v e r   p l a t e s   a r e   d i f f i c u l t ,   to  c o n n e c t   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   as  w e l l   as  v e r t i c a l l y ,   and  in  many  c a s e s   i t   may  b e  

n e c e s s a r y   to   r e m o v e   b o a r d s   or   p l a t e s   b e f o r e   t h e   t r e n c h   can  b e  

f i l l e d   up .   S e c u r i n g   e l e m e n t s   of   t he   k i n d   d i s c u s s e s   h e r e   a r e  

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

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

d i f f i c u l t   to   m e n d .  

I t   i s ,   t h u s ,   an  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 

s e c u r i n g   e l e m e n t   t h a t   i s   i n e x p e n s i v e   in  p r o d u c t i o n ,   wh ich   i s  

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

i o n s   of  c h a n n e l   i r o n   and  s t a n d a r d   d i m e n s i o n s   of  wood  m a t e r i a l .  

S a i d   wood  m a t e r i a l   f o r m s   t h e   main   p a n e l s   of  t h e   s e c u r i n g   e l e -  

m e n t ,   and  i f   l a r g e   or  s m a l l   p o r t i o n s   of  s a i d   p a n e s   a r e   d a m a g e d  
t h e   s e c u r i n g   e l e m e n t   can  e a s i l y   be  mended  w i t h   m a t e r i a l  



p r e s e n t   a t   m o s t   b u i l d i n g s   s i t e s .   By  u s i n g   m e r c h a n t a b l e   q u a l i t -  

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

a l s o   be  r e p a i r e d   or   e x c h a n g e d   by  p r o f e s s i o n a l   w e l d i n g   o p e r a t i o n s .  

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

c h a n n e l   i r o n ,   e . g .   H  p r o f i l e s ,   t h e r e   a r e   many  p o s s i b i l i t i e s   o f  

c o n n e c t i n g   t h e   s e c u r i n g   e l e m e n t 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  

as  w e l l   as  v e r t i c a l l y .   By  a r r a n g i n g   s e p a r a t e   h o l d i n g   means   f o r  

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

t h e   t a s k   o f   a d a p t i n g   t h e   c r o s s   b r a c i n g s   made  of   wood  is   s i m p l i -  

f i e d ,   and   when  a t   l e a s t   t h e   h o l d i n g   means   f o r   c r o s s   b r a c i n g s   a t  

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

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

s a i d   h o l d i n g   m e a n s   i t   i s   p o s s i b l e   to   a v o i d   c a r r y i n g   ou t   w o r k  

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

c r o s s   b r a c i n g s   r e m a i n   in   t h e   b o t t o m   of   t h e   t r ench   when  s a i d  

s e c u r i n g   e m e l e n t s   a r e   l i f t e d   up ,   e . g .   by  t h e   a i d   of   l i f t i n g  

l u g s   p r o v i d e d   in   t h e   u p p e r   c o r n e r s   f o r   t h i s   o b j e c t .  

The  i n v e n t i o n   i s   c h a r a c t e r i z e d   by  t h e   f e a t u r e s   s t a t e d   in   t h e  

c l a i m s   and   i t   w i l l   be  d i s c l o s e d   in   more   d e t a i l   w i t h   r e f e r e n c e  

to   t h e   d r a w i n g s ,   w h e r e  

F i g u r e   1  s h o w s   a  s e c u r i n g   e l e m e n t   a c c o r d i n g   to   t h e   i n v e n t i o n  

in   a  s i d e   e l e v a t i o n ,  

F i g u r e   2  s h o w s   t h e   same  as  F i g u r e   1  f r o m   a b o v e ,  

F i g u r e   3  s h o w s  t h e   s e c u r i n g   e l e m e n t   in   an  end  v i e w ,   a n d  

F i g u r e   4  i s   a  p e r s p e c t i v e   v i e w   of   an  e m b o d i m e n t   of  a  c o n n e c t -  

i n g   member   t h a t   may  be  u s e d   f o r   j o i n i n g   f o u r   s e c u r i n g   e l e m e n t s .  

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

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

u p r i g h t   H - p r o f i l e s   1  on  t h e   s i d e s   and  a  U - p r o f i l e   a t   t h e   b o t t o m .  

In  t h e   c h a n n e l s   f o r m e d   in   p r o f i l e s   1  a n d   2  wood  m e m b e r s   3  i n  

t h e   s h a p e   of  t h i c k   p l a n k s ,   s q u a r e s ,   or  t h e   l i k e   f i t t i n g   b e t w e e n  

t h e   f l a n g e s   of  t h e   p r o f i l e s   1,  2  a r e   i n s e r t e d .   The  wood  m e m b e r s  

may  b e  h a l d   g e t h e r   in  any  s u i t a b l e   m a n n e r ,   e . g .   by  t h r e e  



t h r o u g h   b o l t s   t h a t   a r e   no t   s h o w n ,   or  in   some  o t h e r   m a n n e r ,   e .  

g.  by  s e c u r i n g   t h e   u p p e r m o s t   member   3'  to  t he   f r a m e   member  1 

by  s c r e w s   or  n a i l s .   In  t h e   u p p e r   f r a m e   c o r n e r s   l u g s   4  a r e   p r o -  

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

a  t r e n c h .   Two  o p p o s i t e   s e c u r i n g   e l e m e n t s   each   on  one  s i d e   o f  

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

On  t h e   s i d e   of  t h e   f r a m e   f a c i n g   t h e   t r e n c h   h o l d i n g   means   f o r  

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

of  c h a n n e l   i r o n   5 ,  6   i n t o   w h i c h   t h e   e n d s   of  c r o s s   b r a c i n g s   a r e  

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

a d a p t e d   to   t h e   w i d t h   of  t h e   t r e n c h .   For   s t i f f e n i n g   t h e   f r a m e   1 ,  

2  i t   may  be  p r o v i d e d   on  t o p   w i t h   a  l o n g i t u d i n a l   U - p r o f i l e  

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

f i t   and  may  be  s e c u r e d ,   e . g .   by  t h e   a i d   of  n a i l   h o l e s   t h a t   may 
be  p r o v i d e d   in  U - p r o f i l e s   7  in   an  e q u a l l y   s p a c e d   m a n n e r .   O n e  

of  t h e   mos t   i m p o r t a n t   f e a t u r e s   of  t h e   i n v e n t i o n   i s   t h a t   t h e  

U - p r o f i l e   p i e c e s   f o r m i n g   t h e   h o l d i n g   means   6  f o r   s t i f f e n i n g  

b r a c e s   l o w e r m o s t   on  t h e   f r a m e   a r e   o p e n   d o w n w a r d s .   When  work   i s  

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

p e r h a p s   r i s k i n g   h i s   l i f e ,   m u s t   go  down  i n t o   t h e   t r e n c h   t h a t   may  
be  s e v e r a l   m e t e r s   d e e p ,   in  o r d e r   to   r e m o v e   t h e   c r o s s   b r a c i n g s  

s e c u r e d   in   t h e   h o l d i n g   means   6.  In  s t e a d ,   i t   i s   p o s s i b l e   t o  

f i l l   up  t h e   t r e n c h ,   i f   d e s i r e d   up  to   t h e   s t r e n g t h e n e d   U - p r o f i l  

7,  and  t h e n   t h e   s e c u r i n g   e l e m e n t s   may  be  l i f t e d   by  a  c r a n e ,  
s a i d   e l e m e n t s   b e i n g   s i m p l u   p u l l e d   up  f rom  t he   c r o s s   b r a c i n g s  

h e l d   in   h o l d i n g   means   6  by  t h e   a i d   of  a  m a i l .   The  c r o s s  

b r a c i n g s ,   as  m e n t i o n e d   c o n s i s t i n g   og  i n e x p e n s i v e   wood  m a t e r i a l ,  

a r e   t h e n   l e f t   in  t h e   t r e n c h .  

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

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

as  shown  in  F i g u r e   4.  S a i d   c o n n e c t i n g   member  i s   shown  in  a  
much  l a r g e r   s c a l e   t h a n   F i g u r e s   1  -   3.  T h i s   c o n n e c t i n g   m e m b e r  

c o m p r i s e s   a  p i e c e   of  an  H - p r o f i l e   8  w h i c h   i s ,   o u t s i d e   e a c h  

f l a n g e   p r o v i d e d   w i t h   a  p l a t e   9  w e l d e d   to   H - p r o f i l e   8  by  t h e   a i d  

of  a  web  10.  The  w i d t h   of  H - p r o f i l e   f l a n g e s   8'  i s   s e l e c t e d   s o  

as  to  f i t   b e w e e n   t h e   f l a n g e s   of  H - p r o f i l e   1  of  t h e   f r a m e .  

A p p r o x i m a t e l y   h a l f   of  a  p l a t e   9  i s   i n s e r t e d   b e t w e e n   the   f l a n g -  

es  of  H - p r o f i l e   1  a t   t h e   end  of  wood  member  3  -   3 ' .   A  c o n n e c t -  



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

t h e   s e c u r i n g   e l e m e n t   in   F i g u r e   1.  When  t he   c o n n e c t i n g   m e m b e r  

i s   in  p l a c e   a  h o l e   11  w i l l   be  f l u s h   w i t h   a  h o l e   12  in   s a i d  

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

member   to   t he   s e c u r i n g   e l e m e n t ,   w h i c h   can   t h e n   be  h o i s t e d   i n t o  

t h e   t r e n c h .   The  n e x t   s e c u r i n g   e l e m e n t   i s   g u i d e d   so  t h a t   t h e  

u p p e r   h a l f   of  o p p o s i t e   p l a t e   9  s l i d e s   in  b e t w e e n   H - p r o f i l e  

1  and  wood  member   3  -   3'  i n   t h e   n e x t   s e c u r i n g   e l e m e n t   to   b e  

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

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

a r e   t h e r e   k e p t   in   p l a c e   due   to   t h e i r   w e i g h t .   Wi th   t h e   s h o w n  

e m b o d i m e n t   of  t h e   c o n n e c t i n g   member   s e c u r i n g   e l e m e n t s   m a y  
a l s o   be  s t a p l e d   v e r t i c a l l y .   The  shown  e m b o d i m e n t   o n l y   s e r v e s  

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

w i t h i n   t h e   s c o p e   of   t h e   i n v e n t i o n ,   e . g .   t he   h o l d i n g   means   f o r  

t h e   e n d s   of  c r o s s   b r a c i n g s   may  be  m o d i f i e d .   I t   i s ,   h o w e v e r ,  

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

s e c u r i n g   e l e m e n t   can   e a s i l y   be  r e l e a s e d   f rom  t h e   s e c u r i n g   e l e -  

men t   when  i t   i s   h o i s t e d   f r o m   t h e   t r e n c h   so  t h a t   t h e r e   i s   n o  

n e e d   t o   s e n d   p e o p l e   down  t o   t h e   b o t t o m   of  t h e   t r e n c h   to   r e l e a s e  

t h e   c r o s s   b r a c i n g s   w h i c h   was  t h e   c a s e   w i t h   p r e v i o u s l y   k n o w n  

b o a r d s   and  p l a t e s .  



1.  A  s e c u r i n g   e l e m e n t   f o r   t r e n c h e s ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   i t   c o m p r i s e s   a  U - s h a p e d  

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

h o l d i n g   wood  m a t e r i a l   f o r m i n g   t h e   e x c h a n g e a b l e   s u p p o r t i n g   s u r -  

f a c e .  

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

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

U - s h a p e d   f r a m e   a r e   i r o n   H - p r o f i l e s ,   w h e r e   one  of   t h e   o p e n  

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

f r a m e   and  t h e   o t h e r   open   s i d e   f a c e s   o u t w a r d s .  

3.  A  s e c u r i n g   e l e m e n t   as  d e f i n e d   in   c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  a  n u m b e r   of   p r o j e c t i n g  

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

4.  A  s e c u r i n g   e l e m e n t   as  d e f i n e d   in   c l a i m   3 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   s a i d   b r a c k e t s   a r e   U -  

s h a p e d   w i t h   a  s h a p e   a d a p t e d   to  t h e   e n d s   of  s a i d   b r a c i n g s .  

5.  A  s e c u r i n g   e l e m e n t   as  d e f i n e d   in   c l a i m   4 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   b r a c k e t s   a t   t he   l o w e r  

e d g e   of   s a i d   e l e m e n t   have   t h e   o p e n i n g   of  t h e   U - s h a p e   f a c i n g  

d o w n w a r d s ,   so  t h a t   t h e   b r a c i n g s   can  s l i d e   o u t   of  s a i d   b r a c k e t s  

and  s t a y   in   t h e   t r e n c h   when  s a i d   e l e m e n t   i s   h o i s t e d   u p .  

6.  A  s e c u r i n g   e l e m e n t   as  d e f i n e d   in  c l a i m s   1  -   4 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e   f r o n t   of  s a i d   f r a m e  

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

e l e m e n t .  

7.  A  s e c u r i n g   e l e m e n t   as  d e f i n e d   in  c l a i m   6 ,  

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

U - p r o f i l e   f a c e s   o u t w a r d s   and  has  h o l d i n g   means   f o r   the   c r o s s  

b r a c i n g s .  



8.  A  s e c u r i n g   e l e m e n t   as  d e f i n e d   in   c l a i m   7 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   s a i d   h o l d i n g   means   a r e  

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

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

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

10 .   A  s e c u r i n g   e l e m e n t   as  d e f i n e d   in   one   or   s e v e r a l   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  z  e  d   i  n  t h a t   t h e  

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

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

h o l e s   f o r   b o l t s   h o l d i n g   t h e   wood  m e m b e r s   t o g e t h e r .  
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