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@)  Ground  anchors. 

@  A  ground  anchor  comprises  an  inner  steel  bar  (13)  and  an 
outer  tube  (16),  which  may  be  of  corrugated  plastics  material, 
surrounding  the  inner  bar.  Each  of  the  inner  bar  and  the  outer 
tube  is  made  up  of  at  least  two  sections  connected  together  by 
a  coupling  comprising  a  screw  threaded  sleeve  (29)  in  which 
correspondingly  screw  threaded  ends  of  respective  bar  sec- 
tions  (13)  are  engaged  and  an  outer  tube  connecting  assembly 
(20,  21  and  23).  The  outer  tube  connecting  assembly  com- 
prises  two  parts  (20,  21  and  23)  which  are  connected  to  re- 
spective  tube  sections  (16)  and  which  are  interconnectible  to 
form  a  sealed  joint  between  them.  One  of  the  parts  comprises 
a  collar  (20)  and  a  sleeve  (21)  which  extends  beyond  the 
screwed  end  of  its  respective  inner  bar  section  and  the  other 
part  (23)  is  slideably  engageable  with  the  sleeve  (21). 



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

u s u a l l y   r e f e r r e d   to  as  bar   a n c h o r s .   In  a  bar   a n c h o r ,   a  

b o r e   h o l e   is  o c c u p i e d   by  an  i n n e r   bar   w i t h   a  p r o t e c t i v e  

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

a  g r o u t   w h i c h   may  be  c e m e n t   or  o t h e r   s e t t a b l e   m a t e r i a l  

and  t h e r e   a l s o   may  be  n o r m a l l y   a  f i l l i n g   of  g r o u t   o r  

o t h e r   s u i t a b l e   m a t e r i a l   b e t w e e n   t h e   i n n e r   bar   and  t h e  

p r o t e c t i v e   t u b e .  

Where   t he   a n c h o r   is  l o n g ,   t h e   bar   and  t u b e   may  b e  

made  up  of  more  t h a n   one  s e c t i o n ,   t he   r e s p e c t i v e  

s e c t i o n s   b e i n g   j o i n e d   t o g e t h e r .   I t   is  a  r e q u i r e m e n t  

t h a t   t he   i n n e r   bar   is  so  j o i n e d   t h a t   t e n s i o n   can   b e  

a p p l i e d   b e t w e e n   t he   ends   of  t he   w h o l e   b a r ,   t h e   l o a d s  

s o m e t i m e s   b e i n g   v e r y   s u b s t a n t i a l .  

A l t h o u g h   t he   o u t e r   t u b e   is  no t   n e c e s s a r i l y   l o a d  

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

w i t h s t a n d   s i d e   l o a d s   r e s u l t i n g ,   f o r   e x a m p l e ,   f r om  s o i l  

c o l l a p s e   a r o u n d   the   a n c h o r   and  t he   same  mus t   be  t r u e   o f  

t h e   c o u p l i n g   b e t w e e n   s e c t i o n s   of  t he   o u t e r   t u b e .   T h e  

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

i n n e r   bar   a t   l e a s t   e q u a l   to  t h a t   a f f o r d e d   by  t h e   o u t e r  

t u b e   s e c t i o n s   t h e m s e l v e s .  



V a r i o u s   s y s t e m s   f o r   c o u p l i n g   t he   ba r   and  t u b e  

s e c t i o n s   h a v e   been   p r o p o s e d   and  u s e d .   In  p r i o r  

c o n s t r u c t i o n s ,   t he   bar   s e c t i o n s   a r e   c o n n e c t e d   by  s c r e w  

t h r e a d e d   c o u p l i n g   e l e m e n t s ,   t he   bar   i t s e l f   b e i n g   s c r e w  

t h r e a d e d   e i t h e r   o v e r   a p p r o p r i a t e   p o r t i o n s   o r ,   e v e n   o v e r  

t he   w h o l e   of  i t s   l e n g t h .   The  o u t e r   t u b e   c o u p l i n g   i s  

a c h i e v e d   by  means   of  a  s l e e v e   w h i c h ,   in  k n o w n  

c o n s t r u c t i o n s ,   is  moved  i n t o   p l a c e   when  t h e   c o n n e c t i o n  

b e t w e e n   s e c t i o n s   of  t he   bar   has  been   made .   W i t h   s o m e  

e x i s t i n g   s y s t e m s   t h e r e   is   some  r i s k   t h a t   t h e   i n n e r   b a r  

w i l l   no t   be  e f f e c t i v e l y   and  r e l i a b l y   c o n n e c t e d   s i n c e   t h e  

s c r e w   t h r e a d e d   c o n n e c t i n g   s l e e v e   may  no t   r e l i a b l y   e n g a g e  

on  a  bar   end  bu t   i n s t e a d   may  e n g a g e   on  t he   o t h e r  

a d j a c e n t   bar   end  to  a  l o n g e r   t h a n   r e q u i r e d   e x t e n t ,   s o  

t h a t   on  one  bar  t h e r e   is  a  v e r y   s h o r t   t h r e a d e d  

e n g a g e m e n t   and  on  the   o t h e r   a  long   one .   T h i s   may  r e s u l t  

in  b r e a k a g e   of  the   bar   when  t e n s i o n   is  a p p l i e d ,   a f t e r  

i n s t a l l a t i o n .   The  s l e e v e   f i t t i n g   a r r a n g e m e n t   in  k n o w n  

s y s t e m s   may  a l s o   be  u n r e l i a b l e   in  t h a t   t he   s l e e v e   may  

no t   be  c a r e f u l l y   f i t t e d ,   a l l o w i n g   c o r r o s i o n   to  s e t   in  o n  

t he   i n n e r   b a r .   Any  f a u l t   may  no t   become   a p p a r e n t   f o r  

some  c o n s i d e r a b l e   t i m e ,   s i n c e   t he   c o u p l i n g   w i l l   b e  

h i d d e n   f rom  s i g h t   as  soon   as  i n s t a l l e d .   In  a d d i t i o n  

c o u p l i n g   of  t he   bar  and  t u b e   s e c t i o n s   w i t h   k n o w n  

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



The  p r e s e n t   i n v e n t i o n   t h e r e f o r e   s e e k s   to  p r o v i d e   a 

g r o u n d   a n c h o r   w h i c h   m i t i g a t e s   a g a i n s t   t he   d r a w b a c k s   o f  

t h e   p r i o r   a r t .  

In  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  g r o u n d   a n c h o r   c o m p r i s i n g   an  i n n e r   bar   and  a n  

o u t e r   t u b e   s u r r o u n d i n g   t he   i n n e r   b a r ,   e a c h   made  up  of  a t  

l e a s t   two  s e c t i o n s ,   t h e   s e c t i o n s   of  i n n e r   ba r   and  o u t e r  

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

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

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

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

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

c o n n e c t e d   to  r e s p e c t i v e   t u b e   s e c t i o n s   and  w h i c h   a r e  

i n t e r c o n n e c t i b l e   to  fo rm  a  s e a l e d   j o i n t   b e t w e e n   t h e m .  

P r e f e r r e d   a n d / o r   o p t i o n a l   f e a t u r e s   of  t h i s   i n v e n t i o n  

a r e   s e t   f o r t h   in  c l a i m s   2 - 1 1 .  

Where   a  l ong   a n c h o r   is  r e q u i r e d   t he   g r o u n d   a n c h o r  

may  i n c l u d e   more  t h a n   two  s e c t i o n s ,   j o i n t e d   b y  

r e s p e c t i v e   c o u p l i n g s .  

The  a r r a n g e m e n t   is  s u c h   t h a t   c o n n e c t i o n   of  t w o  

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

s e c t i o n s   and  the   o u t e r   t u b e   s e c t i o n s   s i m u l t a n e o u s l y .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

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 u r e   1  is   a  p a r t   c r o s s   s e c t i o n a l   v i e w   of  a  g r o u n d  

a n c h o r   c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  c r o s s   s e c t i o n a l   v i e w   on  a  l a r g e r   s c a l e  

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

F i g u r e   3  is  a  v i e w   of  one  of  t he   c o m p o n e n t s   of  t h e  

c o u p l i n g .  

The  g r o u n d   a n c h o r   in  F i g u r e   1  is   shown  i n s t a l l e d .  

The  i n n e r   end  is  in  r o c k   or  o t h e r   h a r d   s u b s t a n c e   w h e r e a s  

t he   o u t e r   end  can  be  in  r e l a t i v e l y   s o f t   u n c o m p a c t e d  

m a t e r i a l .   A l t e r n a t i v e l y ,   t he   a n c h o r   may  be  u s e d   t o  

s e c u r e   a  c o n c r e t e   or  o t h e r   s t r u c t u r e .   The  a n c h o r s   c a n  

be  u s e d   f o r   many  c i v i l   e n g i n e e r i n g   a p p l i c a t i o n s   and  may 

have   s u b s t a n t i a l   l o a d s   a p p l i e d   d e p e n d i n g   upon   o p e r a t i n g  

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

is  g e n e r a l l y   i n d i c a t e d   a t   10  in  F i g u r e   1.  The  p r o c e s s  

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

r e q u i r e d   d e p t h   r e m o v i n g   t he   s o i l   or  r o c k   so  as  to  m a k e  

p r o v i s i o n   f o r   e n t r y   to  t he   a n c h o r .   The  a n c h o r   is  p u s h e d  

i n t o   t he   h o l e   and  a  f i l l i n g   of  l i q u i d   g r o u t   i n d i c a t e d   a t  

11  is   i n j e c t e d   or  p o u r e d   a r o u n d   i t .   When  t h i s   s e t s ,   t h e  

a n c h o r   is  h e l d   f i r m l y   in  p l a c e   p a r t i c u l a r l y   a t   t he   i n n e r  

end  of  t he   h o l e .   A  c a s i n g   may  be  u s e d   to  s u p p o r t   t h e  

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

n e a r   t he   s u r f a c e .   When  t h e   c a s i n g   has  b e e n   r e m o v e d  

s e c o n d a r y   g r o u t   i n d i c a t e d   a t   12  is   p l a c e d   i n t o   t h e   h o l e .  

i f   r e q u i r e d .  



The  a n c h o r   as  i l l u s t r a t e d   c o m p r i s e s   an  i n n e r   bar   13 

s o m e t i m e s   c a l l e d   t he   t e n d o n .   T h i s   is  made  f rom  h i g h  

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

ou t   t h e   w h o l e   of  i t s   l e n g t h .   The  a n c h o r   is   s e a l e d   a t  

t he   i n n e r   end  by  an  end  p l u g   14  of  n o n - c o r r o d a b l e  

m a t e r i a l   and  i t s   o u t e r   end  c a r r i e s   a  nu t   15  u s e d   t o  

r e t a i n   t e n s i o n   in  t he   b a r .   F u r t h e r   r e f e r e n c e   w i l l   b e  

made  to  t h i s   l a t e r .  

S u r r o u n d i n g   t he   i n n e r   bar   is  a  t u b e   16  w h i c h   in  t h i s  

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

to  t he   end  p l u g   14  and  at   t he   o t h e r   end  to  a  s l e e v e   17 

c o n n e c t e d   to  a  member  18  w h i c h   r e s t s   on  or  a g a i n s t   t h e  

s u r f a c e   to  be  s u p p o r t e d   or  r e t a i n e d .   S e a l i n g   m a t e r i a l  

19  may  be  u s e d   a r o u n d   t h i s   member .   F u r t h e r   g r o u t   i s  

p r o v i d e d   b e t w e e n   the   i n n e r   bar   13  and  t he   t u b e   1 6 .  

The  a s s e m b l y   is  p r e - a s s e m b l e d   on  the   s u r f a c e   p r i o r  

to  i n s t a l l a t i o n .   A  number   of  s e c t i o n s   a r e   u s e d   to  m a k e  

up  the   c o m p l e t e   g r o u n d   a n c h o r   and  the   s e c t i o n s   a r e  

c o n n e c t e d   by  c o u p l i n g s   to  w h i c h   f u r t h e r   r e f e r e n c e   w i l l  

be  made.   In  t h i s   e x a m p l e ,   t h e r e   a r e   two  s e c t i o n s   but   i n  

o t h e r   c a s e s ,   s e v e r a l   more  s e c t i o n s   may  be  u s e d   d e p e n d i n g  

upon   t he   l e n g t h   or  d e p t h   of  t he   h o l e .  

Each   i n d i v i d u a l   s e c t i o n   has   a  p a r t   of  t h e   c o u p l i n g  

and  in  t he   c a s e   of  t he   l o w e r   or  i n n e r   s e c t i o n   shown  i n  

F i g u r e   1  t h e r e   is  a  c o u p l i n g   p a r t   c o n n e c t e d   to  t h e   e n d  

r e m o t e   f rom  the   end  p l u g   14.  S i m i l a r l y ,   in  t h e   c a s e   o f  



t h e   u p p e r   or  o u t e r   s e c t i o n   of  t h e   F i g u r e   1  c o n s t r u c t i o n ,  

a  c o u p l i n g   p a r t   is   f i t t e d   a t   one  end  w h e r e a s   t he   o t h e r  

end  e x t e n d s   ou t   of  t h e   s u r f a c e   and  c a r r i e s   t h e   nu t   15  a s  

d e s c r i b e d .  

I n t e r m e d i a t e   s e c t i o n s   have   r e s p e c t i v e   c o u p l i n g   p a r t s  

a t   t h e i r   two  e n d s .   T h u s ,   e a c h   i n t e r m e d i a t e   s e c t i o n  

c a r r i e s   a t   one  end  t he   c o u p l i n g   p a r t   f i t t e d   to  t h e   l o w e r  

or  i n n e r   s e c t i o n   shown  in  F i g u r e   1  and  a t   i t s   o t h e r   e n d  

a  c o u p l i n g   p a r t   as  f i t t e d   to  t he   u p p e r   or  o u t e r   s e c t i o n s  

shown  in  F i g u r e   1.  Such  i n t e r m e d i a t e   s e c t i o n s   a r e  

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

g r o u t   and  the   c o u p l i n g   p a r t s   a r e   f i x e d   to  the   s e c t i o n s  

of  i n n e r   bar   and  o u t e r   t u b e .  

F i g u r e s   2  and  3  show  the   c o m p o n e n t s   of  t he   c o u p l i n g  

f o r   t he   o u t e r   t u b e .   T h e s e   c o m p r i s e   a  f l a n g e d   c o l l a r   20  

s e c u r e d   in  one  end  of  a  c y l i n d r i c a l   s l e e v e   21,  s u c h   a s  

by  w e l d i n g .   The  o u t e r   end  of  t he   c o l l a r   is  f o r m e d   w i t h  

g r o o v e s   22  w h i c h   e n g a g e   in  and  a r e   s e c u r a b l e   w i t h   t h e  

i n t e r i o r   of  t he   a d j a c e n t   s e c t i o n   of  t u b e   16.  The  c o l l a r  

20  is   s e c u r e d   w i t h i n   t he   t u b e   16  so  as  to  be  s e a l e d  

a g a i n s t   i n g r e s s   of  c o r r o s i v e   m a t e r i a l s   and  is  a l s o  

s e c u r e d   a g a i n s t   r o t a t i o n   r e l a t i v e l y   to  t he   t u b e   1 6 .  

S e c u r e d   to  the   t u b e   16  of  t h e   a d j a c e n t   s e c t i o n ,  

t h e r e   is   a  c o m p o n e n t   23  w h i c h   is  s l i d e a b l y   e n g a g e a b l e  

w i t h   t h e   end  of  t he   s l e e v e   21.  T h i s   c o m p o n e n t   23  

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



w i t h   a  f l a n g e   24  w h i c h   may  a b u t   a g a i n s t   t h e   end  of  t h e  

s l e e v e   21.  An  end  p o r t i o n   w h i c h   s l i d e a b l y   e n g a g e s   i n  

t he   s l e e v e   21  has  a t   l e a s t   one  bu t   p r e f e r a b l y   a  

p l u r a l i t y   of  g r o o v e s   25  to  a c c e p t   s e a l i n g   r i n g s .   At  i t s  

o t h e r  e n d   t he   c o m p o n e n t   23  has  a  g r o o v e d   p o r t i o n   26  

e n g a g e a b l e   o v e r   t he   o u t e r   t u b e   16  of  t h e   a d j a c e n t  

s e c t i o n .   T h i s   can  be  s e c u r e d   in  a  m a n n e r   s i m i l a r   to  t h e  

s e c u r e m e n t   of  t he   p o r t i o n   22  b o t h   a g a i n s t   i n g r e s s   o f  

c o r r o s i v e   m a t e r i a l s   and  a l s o   a g a i n s t   r e l a t i v e   r o t a t i o n .  

In  t he   s i d e   of  t he   g r o o v e d   p o r t i o n   26  t h e r e   may  b e  

an  o p e n i n g   27  fo r   e n t r y   of  i n t e r n a l   g r o u t   w h i c h   i s  

pumped  i n t o   e a c h   s e c t i o n   to  f i l l   t he   s p a c e   b e t w e e n   t h e  

i n n e r   bar   and  the   o u t e r   t u b e .  

On  the   e x t e r i o r   of  t he   c o m p o n e n t   23  a  p a i r   of  f l a t s  

28  a r e   p r o v i d e d   f o r   e n g a g e m e n t   by  a  c l a m p   or  s u p p o r t  

d e v i c e   or  s p a n n e r .  

W i t h i n   the   c o m p o n e n t s   shown  in  F i g u r e s   2  and  3  t h e r e  

is  a  c o u p l i n g   s l e e v e   29  f o r   t he   i n n e r   bar   s e c t i o n s .   As 

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

w i t h   r e l a t i v e l y   c o a r s e   t h r e a d s   t h r o u g h o u t   t h e i r  

l e n g t h s .   G r o u t   w h i c h   f i l l s   t h e   s p a c e   b e t w e e n   t he   i n n e r  

bar   and  t he   o u t e r   t u b e ,   h o w e v e r ,   l e a v e s   t h e   bar   e n d  

e x p o s e d   and  i t   is  on  to  t h i s   bar   end  t h a t   t h e   s l e e v e   29 

is  s c r e w e d .   P r i o r   to  i n s t a l l a t i o n   of  an  i n d i v i d u a l  

s e c t i o n ,   t he   s l e e v e   29  is  f i t t e d   to  t h e   bar   end  of  t h e  

l o w e r   or  i n n e r   s e c t i o n ,   i . e .   t h e   bar   end  no t   s i t u a t e d  



w i t h i n   t he   s l e e v e   21.  The  a r r a n g e m e n t   is   s u c h   t h a t   t h e  

s l e e v e   29  w i l l   no t   s c r e w   f u r t h e r   o n t o   t he   bar   end  of  t h e  

l o w e r   bar   s e c t i o n   t h a n   t h e   p o s i t i o n   shown  in  F i g u r e   1  i n  

w h i c h   t h e   bar   end  is   a p p r o x i m a t e l y   h a l f   way  a l o n g   t h e  

l e n g t h   of  t he   s l e e v e   29.  T h i s   can   be  a c h i e v e d   b y  

p r o v i d i n g   a  dead   s p o t   in  t he   t h r e a d   of  t he   s l e e v e   29  

midway  b e t w e e n   i t s   ends   so  t h a t   t he   t h r e a d s   on  t he   b a r  

end  and  s l e e v e   w i l l   no t   mate   b e y o n d   t he   p o s i t i o n   s h o w n  

in  F i g u r e   1 .  

To  make  the   c o u p l i n g   b e t w e e n   t he   two  s e c t i o n s . t h e  

s e c t i o n   c a r r y i n g   the   c o m p o n e n t   23  and  c o u p l i n g   s l e e v e   29 

is  i n t r o d u c e d   i n t o   t he   h o l e   bu t   i t s   u p p e r   end  r e m a i n s  

a b o v e   the   s u r f a c e   f o r   t he   t i m e   b e i n g .   I t   is  h e l d   b y  

means   of  a  c l amp   w h i c h   s u p p o r t s   t he   w e i g h t   of  t h e  

s e c t i o n   as  w e l l   as  p r e v e n t i n g   i t s   r o t a t i o n .   The  s e c t i o n  

is  g r i p p e d   b e l o w   the   c o m p o n e n t   23  a r o u n d   the   o u t e r   t u b e  

16.  A l t e r n a t i v e l y ,   f o r k s   of  a  s u p p o r t   d e v i c e   may  b e  

e n g a g e d   on  the   f l a t s   28  of  t he   c o m p o n e n t   2 3 .  

The  n e x t   s e c t i o n   w h i c h   c a r r i e s   t he   s l e e v e   21  is  now 

i n t r o d u c e d   ove r   the   s u p p o r t e d   s e c t i o n .   The  s l e e v e   21  i s  

p r e - p a c k e d   w i t h   c o r r o s i o n   r e s i s t a n t   g r e a s e   or  o t h e r  

m a t e r i a l   ( a n d .   if   n e c e s s a r y ,   t a p e d   o v e r   to  p r e v e n t   d i r t  

e n t e r i n g   t he   g r e a s e   or  o t h e r   m a t e r i a l   d u r i n g  

t r a n s p o r t a t i o n )   so  as  s u b s t a n t i a l l y   to  f i l l   t he   s p a c e  

w i t h i n   t h e   c o u p l i n g   bu t   a l l o w s   m o v e m e n t   of  t he   c o u p l e d  

t e n d o n   d u r i n g   t e n s i o n i n g .   The  two  s e c t i o n s   a r e   e n g a g e d  



t o g e t h e r   by  s c r e w i n g   t h e   u p p e r   s e c t i o n .   T h i s   r e s u l t s   i n  

e n g a g e m e n t  o f   t he   bar   end  of  t he   u p p e r   s e c t i o n   in  t h e  

s l e e v e   29  and  a t   t he   same  t i m e   e n g a g i n g   t he   s l e e v e   21  

o v e r   t h e   c o m p o n e n t   23.  A  c o u p l i n g   is  c o m p l e t e l y   s e c u r e  

when  t h e   i n n e r   bar   ends   of  t he   a d j a c e n t   s e c t i o n   e n g a g e  

one  a n o t h e r   and  t h i s   w i l l   c o i n c i d e   w i t h   a  p o s i t i o n   i n  

w h i c h   t h e   s l e e v e   end  21  w i l l   a b u t   a g a i n s t   t h e   f l a n g e   24 

or  w i l l   be  w i t h i n   a  d e f i n e d   d i s t a n c e   f rom  t h e   f l a n g e   24  

of  a  c o m p o n e n t   23.  By  t h i s   m e a n s ,   c o u p l i n g   of  t h e   i n n e r  

bar   as  w e l l   as  t he   o u t e r  t u b e   t a k e s   p l a c e   s i m u l t a n e o u s l y  

and  r e l i a b l y .   M o r e o v e r ,   t he   c o u p l i n g   can   be  c o m p l e t e d  

in  a  m a t t e r   of  a  m i n u t e   or  two.   The  c l a m p   or  s u p p o r t  

can  t h e n   be  r e l e a s e d   and  t h e   a n c h o r   l o w e r e d   or  d r i v e n  

f u r t h e r   i n t o   t he   h o l e   w h i c h   has  been   p r e p a r e d   f o r   i t .  

Any  a p p r o p r i a t e   number   of  s e c t i o n s   can  be  a d d e d .   I t   i s  

to  be  u n d e r s t o o d   t h a t   t he   a n c h o r   can  be  f i t t e d   in  a n y  

o r i e n t a t i o n   and  t h e r e f o r e   r e f e r e n c e s   to  l o w e r i n g   t h e  

a n c h o r   i n t o   t he   h o l e   may  be  i n a p p r o p r i a t e   w h e r e   t h e  

a n c h o r   is  f i t t e d   h o r i z o n t a l l y   or  u p w a r d l y .  

When  t he   c o m p l e t e   a n c h o r   has  been   i n s t a l l e d   and  t h e  

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

can  be  a p p l i e d   to  t he   i n n e r   bar   in  c o n v e n t i o n a l   m a n n e r .  

I t   is  u s u a l   to  g r i p   t h e   o u t e r   end  of  t h e   ba r   and  a p p l y  

a p p r o p r i a t e   f o r c e   to  i t   and  t h e n   to  t u r n   t h e   nu t   15  s o  

as  to  e n g a g e   on  t he   member  18  to  r e t a i n   t h e   bar   i n  

t e n s i o n .   A  c o v e r   30  is   f i n a l l y   f i t t e d   to  e n c l o s e   t h e  

bar   end  and  n u t .  



The  i n n e r   bar   is  n o r m a l l y  c o a t e d   w i t h   a  r e l e a s e  

a g e n t   o v e r  p a r t s   of  i t s  l e n g t h   b e t w e e n   t he   c o u p l i n g s ,   s o  

as  to  a l l o w   f o r   e l o n g a t i o n   when  t e n s i o n   is   a p p l i e d .  



1.  A  g r o u n d   a n c h o r   c o m p r i s i n g   an  i n n e r   bar   (13)   and  a n  

o u t e r   t u b e   (16)   s u r r o u n d i n g   t h e   i n n e r   b a r ,   e a c h   made  u p  

of  a t   l e a s t   two  s e c t i o n s ,   t h e   s e c t i o n s   of  i n n e r   bar   a n d  

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

c o m p r i s i n g   a  s c r e w   t h r e a d e d   s l e e v e   (29)   in  w h i c h  

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

s e c t i o n s   (13)   a r e   e n g a g e d ,   and  an  o u t e r   t u b e   c o n n e c t i n g  

a s s e m b l y   ( 2 0 ,  2 1   and  2 3 ) ,   w h e r e i n   t h e   o u t e r   t u b e  

c o n n e c t i n g   a s s e m b l y   c o m p r i s e s   two  p a r t s   ( 2 0 , 2 1 ; 2 3 )   w h i c h  

a r e   c o n n e c t e d   to  r e s p e c t i v e   t u b e   s e c t i o n s   (16)   and  w h i c h  

a r e   i n t e r c o n n e c t i b l e   to  f o rm  a  s e a l e d   j o i n t   b e t w e e n   t h e m .  

2.  The  g r o u n d   a n c h o r   of  c l a i m   1,  w h e r e i n   one  of  t he   t w o  

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

o u t e r   t u b e   c o n n e c t i n g   s l e e v e   (21)   w h i c h   e x t e n d s   b e y o n d  

t h e   s c r e w e d   end  of  i t s   r e s p e c t i v e   i n n e r   bar   s e c t i o n   ( 1 3 )  

and  t h e   o t h e r   p a r t   (23)   is   s l i d e a b l y   e n g a g e a b l e   w i t h   t h e  

o u t e r   t u b e   c o n n e c t i n g   s l e e v e .  

3.  The  g r o u n d   a n c h o r   of  c l a i m   2,  w h e r e i n   s a i d   one  p a r t  

a l s o   i n c l u d e s   a  c o l l a r   (20)   w h i c h   c o n n e c t s   t h e   o u t e r  

t u b e   c o n n e c t i n g   s l e e v e   to  i t s   r e s p e c t i v e   o u t e r   t u b e  

s e c t i o n   ( 1 6 ) .  



4.  The  g r o u n d   a n c h o r   of  c l a i m   3,  w h e r e i n   t h e   c o l l a r  

(20)   h a s , a   c i r c u m f e r e n t i a l   f l a n g e   b e t w e e n   i t s   ends   a n d  

w h e r e i n   one  end  of  t he   c o l l a r   e x t e n d s   i n t o   t h e   o u t e r  

t u b e   c o n n e c t i n g   s l e e v e   (21)   and  t h e   o t h e r   end  of  t h e  

c o l l a r - e x t e n d s   i n t o   t he   a f o r e s a i d   r e s p e c t i v e   o u t e r   t u b e  

s e c t i o n   ( 1 6 ) .  

5.  The  g r o u n d   a n c h o r   of  any  one  of  c l a i m s   2 - 4 ,   w h e r e i n  

t h e   o u t e r   t u b e   c o n n e c t i n g   s l e e v e   (21)   i s   p r e - p a c k e d   w i t h  

c o r r o s i v e   r e s i s t a n t   m a t e r i a l ,   e . g .   g r e a s e .  

6.  The  g r o u n d   a n c h o r   of  any  one  of  c l a i m s   2 - 5 ,   w h e r e i n  

t he   s c r e w   t h r e a d e d   s l e e v e   (29)   is   p r e - m o u n t e d   on  t h e  

s c r e w   t h r e a d e d   end  of  t h e   bar   s e c t i o n   (13)   no t   s i t u a t e d ,  

p r i o r   to  a s s e m b l y   of  t he   c o u p l i n g ,   in  t he   o u t e r   t u b e  

c o n n e c t i n g   s l e e v e   ( 2 1 ) .  

7.  The  g r o u n d   a n c h o r   of  any  one  of  c l a i m s   2 - 6 ,   w h e r e i n  

t h e   o t h e r   p a r t   (23)   f i t s   i n t o   t he   o u t e r   t u b e   c o n n e c t i n g  

s l e e v e   (21)   and  has  one  or  more  c i r c u m f e r e n t i a l l y  

e x t e n d i n g   g r o o v e s   (25)   to  a c c e p t   s e a l i n g   r i n g s .  

8.  The  g r o u n d   a n c h o r   of  any  one  of  t he   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   two  p a r t s   of  t he   o u t e r   t u b e  

c o n n e c t i n g   a s s e m b l y   ( 2 0 , 2 1   and  23)  a r e   s e c u r e d   t o  

r e s p e c t i v e   o u t e r   t u b e   s e c t i o n s   (16)   so  as  to  be  s e a l e d  

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



9.  The  g r o u n d   a n c h o r   of  any  one  of  t he   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   s c r e w   t h r e a d e d   ends   of  t h e   two  b a r  

s e c t i o n s   (13)   can  e a c h   o n l y   be  t h r e a d a b l y   e n g a g e d   w i t h  

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

t h r e a d e d   s l e e v e   ( 2 9 ) .  

10.  The  gound   a n c h o r   of  any  one  of  t h e   p r e c e d i n g   c l a i m s ,  

w h e r e i n   t he   i n n e r   bar   s e c t i o n s   (13)   a r e   s c r e w   t h r e a d e d  

o v e r   t h e i r   e n t i r e   l e n g t h .  

11.  The  g r o u n d   a n c h o r   of  any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t he   o u t e r   t u b e s   (16)   a r e   c o r r u g a t e d  

p l a s t i c s   t u b e s .  
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