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[sy  Wedge  type  anchorage  device. 

A wedge  type  anchorage  device,  for  use  with  a  stressing 
wire  or  strand  is  of  lightweight  and  reduced  dimensions  and 
has  a  coating  of  a  rust  preservative  having  a  defined 
viscosity  whereby  the  efficiency  is  maintained. 



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

t he   k i n d   u s e d   in  p r e s t r e s s i n g   of  c o n c r e t e   s t r u c t u r e s .  

By  "wedge  t y p e   a n c h o r a g e   d e v i c e "   i s   mean t   a  d e v i c e   in   w h i c h  

a  s t r e s s i n g   w i r e   or   s t r a n d   may  be  a n c h o r e d   in  a  c o n i c a l ,   o r  

p a r t   c o n i c a l ,   b o r e   by  means   of  two  or  more  a r c u a t e   w e d g e  

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

wh ich   p r o v i d e s   a  s o - c a l l e d   a n c h o r   g r i p ,   or   b e i n g   f o r m e d ,   a s  

one  of  a  p l u r a l i t y   of  b o r e s ,   in  a  p l a t e   or  the   l i k e   f o r m i n g  

p a r t   of  a  c o n c r e t e   s t r u c t u r e ,   or  of  a  s t r e s s i n g   j a c k   o r  

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

I t   is  w e l l   known  t h a t   p r e c a u t i o n s   h a v e   to   be  t a k e n   to  a v o i d  

t he   wedge  e l e m e n t s   b e c o m i n g   l o c k e d   in  t he   b o r e   or   b o r e s   o f  

t he   d e v i c e   w h e r e   t he   w i r e s   or  s t r a n d s   a r e   s u b j e c t e d   t o  

c o n t a c t   p r e s s u r e   of  s e v e r a l   t h o u s a n d ,   f o r   e x a m p l e   4 0  -  

5 0 , 0 0 0 ,   p o u n d s   p e r   s q u a r e   i n c h .   To  r e d u c e   t h e   c o - e f f i c i e n t  

of  f r i c t i o n   b e t w e e n   t he   wedge  e l e m e n t s   and  t he   c o n i c a l   b o r e ,  

i t   is  known  to   c o a t   t he   m a t i n g   s u r f a c e s   w i t h   wax  o r ,   f o r  

e x a m p l e ,   w i t h   some  form  of  m o l y b d e n u m   d i s u l p h i d e   w h i c h  

p r o v i d e s   a  w a x - l i k e   s u r f a c e .   I t   has  a l s o   been   p r o p o s e d   i n  



B r i t i s h   p a t e n t   1 , 4 3 4 , 7 1 6   ( r e f :   7196)   to  a p p l y   a  c o a t i n g   of  a  

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

t h e r m o s e t t i n g   r e s i n .  

In  our   c o - p e n d i n g   A p p l i c a t i o n   ( r e f :   )  t h e r e  

is   d e s c r i b e d   and  c l a i m e d   a  h y d r a u l i c   j a c k   of  l i g h t   w e i g h t .  

W i t h   such   a  j a c k   i t   b e c o m e s   p o s s i b l e   to   u s e   a  wedge  t y p e  

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

d i m e n s i o n s   and  w e i g h t .   U n f o r t u n a t e l y   h o w e v e r   t h e   u s u a l  

c o a t i n g   a p p l i e d   to   s u c h   a  wedge  w i l l   no t   do,   b e c a u s e   t h e  

a n c h o r a n g e   f o r m e d   is   w e a k e n e d   when  e x c e s s i v e   r a d i a l   p r e s s u r e  

is   a p p l i e d .  

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

wedge  t y p e   a n c h o r a g e   d e v i c e   h a v i n g   a  p r o t e c t i v e . a n t i - r u s t  

c o a t i n g   of  a  r e l a t i v e l y   low  v i s c o s i t y .  

A  s u i t a b l e   r u s t   p r e v e n t a t i v e   is   one  h a v i n g   a  v i s c o s i t y   o f  

the   o r d e r   of  73  c e n t i s t o k e s   a t   20°C.   F l u i d s   of  h i g h e r  

v i s c o s i t y   e . g .   g r e a s y   or  wax  f i l m s   a r e   n o t   s u i t a b l e   as  t h e  

e f f i c i e n c y   of   s u c h   c o a t e d   wedges   i s   too   l ow.   In  o u r  

e v a l u a t i o n s   we  h a v e   b e e n   a b l e   to  show  t h a t   a  s t r a n d   a n c h o r e d  

by  a  wedge  of  t h e   i n v e n t i o n   w i l l ,   when  s t r e s s e d   u s i n g   t h e  

h y d r a u l i c   j a c k   of  o u r   c o - p e n d i n g   A p p l i c a t i o n ,   have   a n  

e f f i c i e n c y   of  95%  of  m o r e ,   i . e .   t he   s t r a n d   w i l l   not   f a i l  

u n t i l   i t   r e a c h e s   95%  of  i t s   u l t i m a t e   t e n s i l e   s t r e n g t h .  



The  w e d g e s   may  be  a d a p t e d   f o r   u s e   w i t h   s t r a n d s   r a n g i n g   f r o m  

a b o u t   12  mm  to  a b o u t   18  mm  in  d i a m e t e r .   For   a  13  mm 

d i a m e t e r   t h e   wedge  may  w e i g h   a b o u t   4 5  -   60  g r a m s ,   a  s a v i n g  

of  a b o u t   35%  by  w e i g h t ;   f o r   a  16  mm  d i a m e t e r   wedge  t h e  

w e i g h t   may  r a n g e   f r o m   a b o u t   65  to   85  g r a m s ,   a  s a v i n g   o f  

a b o u t   50%  by  w e i g h t .   The  i n v e n t i o n   s p e c i f i c a l l y   i n c l u d e s  

wedges   h a v i n g   a  c o a t i n g   and  m e a s u r i n g   a b o u t   39  mm  and  a b o u t  

23  mm  a v e r a g e   d i a m e t e r ;   and  a b o u t   44  mm  l o n g   and  a b o u t   31  mm 

a v e r a g e   d i a m e t e r .  

The  c o n i c a l   s u r f a c e s   of  t h e   wedge   e l e m e n t s   o n l y ,   or  t h e  

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

s u r f a c e s   of  b o t h   t he   w e d g e s   and  t he   b a r r e l s   or  p l a t e s   may  b e  

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

a n d / o r   t h e   b a r r e l s   may  be  c o a t e d .  

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

now  be  d e s c r i b e d   w i t h   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 i a g r a m m a t i c   d r a w i n g s ,   in   w h i c h  

F i g u r e   1  i s   an  end  v iew  of  a  wedge  in  u s e ;   a n d  

F i g u r e   2  is   a  s i d e   e l e v a t i o n   of  a  wedge  e l e m e n t .  

The  wedge  of  F i g u r e   1  c o m p r i s e s   two  i d e n t i c a l   wedge  e l e m e n t s  

2.  Each  e l e m e n t   is   f o r m e d   of  c a s e   h a r d e n e d   s t e e l .   T h e  



e l e m e n t   i s   c o n i c a l   and  has   a  w i d e r   end  3,  t h e   r i g h t   hand   e n d  

as  s e e n   in   F i g u r e   2,  and  t a p e r s   to  a  n a r r o w e r   end  4,  t h e  

l e f t   hand   end  as  s e e n   in  F i g u r e   2.  A  g r o o v e   i s   f o r m e d  

a d j a c e n t   t h e   w i d e r   end  3,  to  r e c e i v e   a  w i r e   or   s p r i n g   6,  b y  

w h i c h   t h e   two  wedge  e l e m e n t s   2  a r e   h e l d   t o g e t h e r .   The  w e d g e  

e l e m e n t s   t o g e t h e r   d e f i n e   a  b o r e   10  f o r   g r i p p i n g   a  w i r e ,  

s t r a n d   e t c   7.  The  wedge  1  i s   r e c e i v e d   in   a  s o c k e t   8  in   a  

p l a t e   9  a b u t t i n g   a  c o n c r e t e   s t r u c t u r e .   The  o u t e r   s u r f a c e   o f  

t h e   wedge  e l e m e n t s   i s ,   a c c o r d i n g   to  t he   i n v e n t i o n ,   c o a t e d  

w i t h   RUSTBAN  335,  a  r u s t   p r e v e n t a t i v e   m a r k e t e d   by  ESSO  a n d  

h a v i n g   a  v i s c o s i t y   of  73  c e n t i s t o k e s   at   20°C .   The  wedge  i s  

a b o u t   44  mm  l o n g ,   and  has   a  b o r e   10  w h i c h   i s   a b o u t   15  mm  i n  

d i a m e t e r   a t   t he   w i d e r   end  3  and  a b o u t   18  mm  a t   the   n a r r o w e r  

end  4.  The  o v e r a l l   d i a m e t e r   a t   t he   w i d e r   end  3  is  a b o u t   28  

m m .   The  wedge  w e i g h s   a b o u t   80  g r a m s .  

The  i n v e n t i o n   is  i l l u s t r a t e d   by  the   f o l l o w i n g   c o m p a r a t i v e  

E x a m p l e .   Wedges  h a v i n g   t h e   d i m e n s i o n s   and  w e i g h t   i n d i c a t e d  

in  t h e   T a b l e   were   c o a t e d   as  i n d i c a t e d   and  t h e n   u s e d   t o  

t e n s i o n   a  s t r a n d   of   13  mm  or  15  mm  d i a m e t e r   as  i n d i c a t e d .  

The  e f f i c i e n c y   was  t h e n   m e a s u r e d   when  t he   s t r a n d   w a s  

t e n s i o n e d .  

The  r e s u l t s   of  t h i s   T a b l e   show  t h a t   when  a  waxy  f i l m   i s  

a p p l i e d   to   a  wedge  of  r e d u c e d   d i m e n s i o n s   t he   e f f i c i e n c y  

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



s u c h   a  wedge   t h e   e f f i c i e n c y   r i s e s   to  an  a c c e p t a b l e   l e v e l .  

In  p a r t i c u l a r ,   t h e   r e s u l t s   show  t h a t   to  a c h i e v e   a n  

e f f i c i e n c y   of  95%  w i t h   a  known  13  mm  wedge  h a v i n g   a  w a x y  

f i l m ,   t he   wedge   mus t   w e i g h   83  g r a m s .   D e c r e a s i n g   t h e   s i z e   o f  

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

In  c o n t r a s t   and  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   w e d g e  

can  be  s m a l l e r   and  we igh   55  grams  and  h a v i n g   a  c o a t i n g   a s  

d e f i n e d   and  s t i l l   h a v e   an  e f f i c i e n c y   of  95%.  In  o t h e r  

w o r d s ,   one  can   have   a  w e i g h t   s a v i n g   of  31%.  In  t h e   c a s e   o f  

15  mm  w e d g e ,   t he   i n v e n t i o n   works   in   t he   same  way  bu t   t h e  

w e i g h t   s a v i n g   is   1 5 2  -   80  g r a m s ,   i . e .   72  g r a m s ,   i . e .   4 7 % .  





1.  A  wedge   t y p e   a n c h o r a g e   d e v i c e   f o r   u se   in  a n c h o r i n g   a  

w i r e   or   a  s t r a n d   in  a  c o n c r e t e   s t r u c t u r e   or  s t r e s s i n g   j a c k  

or  t he   l i k e ,   t he   d e v i c e   h a v i n g   a  b o r e   f o r   r e c e i v i n g   the   w i r e  

or  s t r a n d   and  h a v i n g   an  e x t e r n a l -   s u r f a c e   a d a p t e d   to  e n g a g e   a  

w a l l   of  a  p a s s a g e w a y   in  t h e   j a c k   or  c o n c r e t e   s t r u c t u r e  

c h a r a c t e r i s e d   by a  low  p r o t e c t i v e   a n t i - r u s t   c o a t i n g   of  a  

r e l a t i v e l y   low  v i s c o s i t y .  

2.  A  wedge   d e v i c e   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 s e d   i n  

t h a t   t h e   c o a t i n g   is  s e l e c t e d   such   t h a t   t h e   wedge  p e r f o r m s  

w i t h   an  e f f i c i e n c y   of  at   l e a s t   95%  of  t he   u l t i m a t e   s t r e n g t h  

of  t he   w i r e   or  s t r a n d .  

3.  A  wedge   d e v i c e   a c c o r d i n g   to  C l a i m   1  or   2  c h a r a c t e r i s e d  

in   t h a t   t h e   r u s t   p r e v e n t a t i v e   is   one  h a v i n g   a  v i s c o s i t y   o f  

t he   o r d e r   of  73  c e n t i s t o k e s   a t   2 0 ° C .  

4.  A  wedge  d e v i c e   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m  

c h a r a c t e r i s e d   in  t h a t   t he   wedge  i s   a d a p t e d   f o r   u se   w i t h  

s t r a n d s   r a n g i n g   from  12  mm  to  18  mm  in  d i a m e t e r .  



5.  A  wedge  d e v i c e   a c c o r d i n g   to   C l a i m   4  c h a r a c t e r i s e d   i n  

t h a t   f o r   a  s t r a n d   of  13  mm  d i a m e t e r   t he   wedge  w e i g h s   45  t o  

60  g rams   and  m e a s u r e s   a b o u t   39  mm  l o n g   and  a b o u t   23  mm 

a v e r a g e   d i a m e t e r .  

6.  A  wedge  d e v i c e   a c c o r d i n g   to   C l a i m   4  c h a r a c t e r i s e d   i n  

t h a t   f o r   a  s t r a n d   of  16  mm  d i a m e t e r   the   wedge  w e i g h s   65  t o  

85  g rams  and  m e a s u r e s   a b o u t   44  mm  l o n g   and  a b o u t   31  mm 

a v e r a g e   d i a m e t e r .  
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