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The  p r e s e n t   i n v e n t i o n   c o n c e r n s   an  a n c h o r   e l e m e n t   f o r   t i e  

b a r s   in  c i v i l   w o r k s ,   p a r t i c u l a r l y   s u i t a b l e   f o r   s o i l s   o f  

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

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

As  i t   i s   w e l l   k n o w n ,   when  i t   i s   n e c e s s a r y   to   p e r f o r m   a n c h o  

r a g e s   f o r   t i e   b a r s   in  c i v i l   w o r k s   in   s o i l s   of  p o u r   s o l i d i -  

ty  a n d ,   in  any  c a s e ,   in   s c a r c e l y   c o h e s i v e   s o i l s   b l o c k s   o f  

c o n c r e t e   a r e   i n t r o d u c e d   i n t o   t h e   g r o u n d   to   fo rm  an  a n c h o r  

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

or  t h e y   a r e   f o r m e d   d i r e c t l y   in   t h e   g r o u n d   by  i n j e c t i n g   c e -  

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

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

in  t h e   c a s e s   w h e r e ,   due  to  t h e   s o i l   p o o r   r e s i s t a n c e   to   c u t  

t i n g ,   i t   b e c o m e s   n e c e s s a r y   to   i n t r o d u c e   or   fo rm  in  t h e   g r o  

und  b l o c k s   of  l a r g e   s i z e .  

In  p a r t i c u l a r   in   t h e   c a s e   w h e r e   a n c h o r   b l o c k s   a r e   to   be  u -  

sed  in   p r o t e c t i o n   w o r k s   in  t h e   m o u n t a i n s   s u c h   as  g u a r d s  

f o r   r o c k s   o r  a v a l a n c h e s ,   t he   i m p e r v i o u s n e s s   of  t h e   p l a c e s  

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

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

and  h e a v y .  

A  ma in   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   i s   t h e r e f o r e   to   p r o  

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

of  p o o r   s o l i d i t y ,   w h i c h   i s   s t r u c t u r a l l y   s i m p l e   and  e a s y   to   b e  

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

t r e m e l y   low  c o s t s ,   a  s t e a d y   and  s a f e   a n c h o r   b l o c k   c a p a b l e  

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

A n o t h e r   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   i s   to   o b t a i n   a n  

a n c h o r   e l e m e n t   e a s y   to  be  f o r m e d   u s i n g   e l e m e n t s   and  m a t e -  

r i a l s   commonly   a v a i l a b l e   on  t h e  m a r k e t   and  m o r e o v e r ,   w h i c h  

i s   c o n v e n i e n t   f r o m   t h e   e c o n o m i c   v i e w p o i n t .  



S a i d   o b j e c t s   a r e   a c h i e v e d   by  means   of  an  a n c h o r   e l e m e n t  

f o r   t i e   b a r s   in  c i v i l   w o r k s ,   c h a r a c t e r i z e d   in  t h a t   i t   corn 

p r i s e s   a  t u b u l a r   body   n e a r   i t s   l o w e r   end  and  c o m m u n i c a t i n g  

w i t h   t h e   i n s i d e   of  t h e   t u b u l a r   body  by  means   of  a t   l e a s t  

a  t h r o u g h   h o l e ,   s a i d   e x p a n d a b l e   j a c k e t   b e i n g   c a p a b l e   o f  

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

A c c o r d i n g   to   an  a d v a n t a g e o u s   e m b o d i m e n t   of  t h e   i n v e n t i o n ,  

t he   a n c h o r   e l e m e n t   p r e s e n t s ,   in   c o r r e s p o n d e n c e   to   i t s   l o  

wer  e n d ,   a  d r i l l i n g   h e a d   c o a x i a l l y   f i x e d   to  t h e   t u b u l a r   b o  

dy  and  one  or  more   t h r o u g h   h o l e s   c a p a b l e   of  p u t t i n g   t h e   i n  

s i d e   of   t h e   t u b u l a r   body   in   c o m m u n i c a t i o n   w i t h   t h e   e x t e r n a l  

a r e a   n e a r   t h e   d r i l l i n g   h e a d ,   s a i d   t u b u l a r   body  b e i n g   a b l e   t o  

be  c o n n e c t e d   to   a  d r i l l   and  t o   a  s o u r c e   of  f l u i d   u n d e r   p r e s  

s u r e . T h e   i n v e n t i o n   a l s o   f o r e s e e s   a  m e t h o d   f o r   t h e   i n s t a l l a -  

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

by  t h e   f o l l o w i n g   s t e p s :   c o n n e c t i o n   of  t h e   a n c h o r   e l e m e n t  

to  a  d r i l l   and  to   a  s o u r c e   of   f l u i d   u n d e r   p r e s s u r e ;   g r o u n d  

d r i l l i n g   by  means   of   a  d r i l l i n g   h e a d   m o u n t e d   a t   t h e   l o w e r  

end  of   t h e   a n c h o r   e l e m e n t , w i t h   s i m u l t a n e o u s   i n t r o d u c t i o n  

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

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

end  of   t h e   t u b u l a r   b o d y ,   in   c o r r e s p o n d e n c e   to   s a i d   d r i l -  

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

p u s h i n g   i t   o u t s i d e   a l o n g   t h e   h o l l o w   s p a c e   b e t w e e n   t h e   e x -  

p a n d a b l e   j a c k e t   and  t h e   h o l e   w a l l s ;   i n t r o d u c t i o n   i n t o   t h e  

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

ly  c l o s i n g   s a i d   h o l e s   f o r   t h e   f l u i d   u n d e r   p r e s s u r e ;   i n j e c -  

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

i n t o   s a i d   t u b u l a r   body  so  t n a t ,   p a s s i n g   t h r o u g h  

t he   h o l e s   c o m m u n i c a t i n g   w i t h   t h e   e x p a n d a b l e   j a c k e t ,   i t   c a  

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



A  m a i n   a d v a n t a g e   of  t he   a n c h o r   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   i s   i t s   e x t r e m e l y   r a p i d   and  e a s y   i n s t a l l a t i o n .  

F u r t h e r m o r e ,   t h e   d i l a t a t i o n   of  t h e   e x p a n d a b l e   j a c k e t   a s  

s o c i a t e d   to  t h e   t u b u l a r   body  c a u s e s   on  i m p r o v e m e n t   in   t h e  

c o m p a c t n e s s   of  t he   s u r r o u n d i n g   g r o u n d ,   t h u s   f u r t h e r   f a v o u -  

r i n g   the   s t e a d i n e s s   and  s a f e t y   of  t he   a n c h o r a g e .  

The  a n c h o r   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   and  t h e  

p r o c e s s   f o r   i t s   i n s t a l l a t i o n   w i l l   be  now  d e s c r i b e d   in   d e  

t a i l   r e f e r r i n g   to   t he   a t t a c h e d   d r a w i n g s   w h e r e :  

-  f i g u r e   1  i s   a  s i d e   c r o s s   v i ew   of  a  f i r s t   e m b o d i m e n t   o f  

t h e   a n c h o r   e l e m e n t .  

-  f i g u r e   2  i s   a  c r o s s   v i e w   of  t h e   a n c h o r   e l e m e n t   of  f i g u  

re   1  w i t h   t h e   e x p a n d a b l e   j a c k e t   in   i t s   s w e l l e d   c o n d i t i o n .  

-  f i g u r e   3  i s   a  c r o s s   v i e w  o f   t h e   a n c h o r   e l e m e n t   of  f i g u -  

re  1,  a c c o r d i n g   to   t h e   l i n e   A - A .  

-  f i g u r e  4  i s   a . s i d e   c r o s s   v i ew   of  a  s e c o n d   e m b o d i m e n t   of  t h e  

a n c h o r   e l e m e n t .  

-  f i g u r e   5  i s   a  c r o s s   v i e w   of  t h e   a n c h o r   e l e m e n t   of  f i g u r e  

3,  a c c o r d i n g   to  t h e   l i n e   B - B .  

-  f i g u r e s 6   to  10  i l l u s t r a t e   t h e   s t e p s   n e c e s s a r y   f o r   t h e   i n  

s t a l l a t i o n   of  t h e   a n c h o r   e l e m e n t   of  f i g u r e   3 .  

R e f e r r i n g   f i r s t   to  f i g u r e   1,  t h e   a n c h o r   e l e m e n t   1  e s s e n t i a l  

ly  c o m p r i s e s   a  t u b u l a r   body  2  and  an  e x p a n d a b l e   j a c k e t   3 

a s s o c i a t e d   to   t h e   t u b u l a r   body  i t s e l f   n e a r   i t s   l o w e r   e n d  

and  c o m m u n i c a t i n g   w i t h   t he   i n s i d e   of  t h e   t u b u l a r   body   2  b y  

means   of  one  more  t h r o u g h   h o l e s   4 .  

The  t u b u l a r   body   2  i s   p r e f e r a b l y ,   b u t   n o t   n e c e s s a r i l y ,   a p -  

p r o x i m a t e l y   3  m e t e r s   l o n g   and  can   be  made  of  s t a i n l e s s   s t e e l .  

The  3 - m e t e r   l e n g h t   of  t h e   t u b u l a r   body   i s   t he   one  t h a t   p r o -  

ves   to  be  u s u a l l y   s u f f i c i e n t ,   e v e n   w i t h   e x t r e m e l y   non  s o l i d  

s o i l s ,   to  a l l o w   t he   a n c h o r   e l e m e n t   to   s u p p o r t   s t r e t c h e s   o f  



t h e   o r d e r   of  t e n   t o n s ,   f o r   w h i c h   i t   w i l l   be  m a i n l y   u s e d .  

Of  c o u r s e ,   in   t he   c a s e   w h e r e   h i g h e r   s t r e t c h e s   a r e   f o r e s e e n  

or  in  p r e s e n c e   of  e x c e p t i o n a l l y   u n c o h e s i v e   s o i l s ,   i t   i s  

p o s s i b l e   to   s c r e w   a d d i t i o n a l   t u b e s   up  to  t he   d e s i r e d   l e n g t h .  

I t   mus t   be  p o i n t e d   o u t   t h a t   t h e   t u b e   d i a m e t e r   can  be  v a -  

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

In  c o r r e s p o n d e n c e   to   the   l o w e r   e n d ,   t h e   t u b u l a r   body   2 

has   a  d r i l l i n g   head   5  w h i c h   a l l o w s   to   d r i v e   t h e   a n c h o r   e l e  

ment   i n t o   t h e   g r o u n d .   The  a n c h o r   e l e m e n t   can   be  i n t r o d u c e d  

i n t o   t h e   g r o u n d   by  d r i v i n g   i t   d i r e c t l y   by  means   of  a  p n e u m a t i c  

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

or  even   by  p e r f o r m i n g   a  s u i t a b l e   h o l e   i n t o   w h i c h   t h e   a n c h o r  

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

The  e x p a n d a b l e   j a c k e t   3  i s   f o r m e d   by  a  l a m i n a   made  of  m e t a l  

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

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

s c h e m a t i c a l l y   shown  in  f i g u r e   3.  In  c o r r e s p o n d e n c e   to   i t s  

u p p e r   and  l o w e r   e d g e s ,   t he   l a m i n a   i s   i n t e g r a l   to  t h e   e x t e r -  

n a l   s i d e   w a l l s   of  t h e   t u b u l a r   body   so  as  to  d e f i n e ,   a r o u n d  

the   t u b u l a r   body   2,  a  h e r m e t i c a l l y   c l o s e d   e x p a n d a b l e   c h a m b e r  

6  h a v i n g   a  s u b s t a n t i a l l y   c y l i n d r i c a l   c o n f i g u r a t i o n ,   s a i d  

c h a m b e r   6  b e i n g   in  c o m m u n i c a t i o n   w i t h   t h e   i n s i d e   of  t h e   t u  

b u l a r   body   2  t h r o u g h   the   a b o v e   m e n t i o n e d   t h r o u g h   h o l e   ( s )  

4  p r e s e n t   in   t h e   t u b u l a r   body   i t s e l f .   The  c h a m b e r   6  can  b e  

f i l l e d   w i t h   c e m e n t   m o r t a r   a t   t h e   f l u i d   s t a t e ,   a t  a   r e l a t i -  

v e l y   low  p r e s s u r e ,   g e n e r a l l y   of  15  b a r .   For   t h i s   r e a s o n ,   f o r  

t h e   i n j e c t i o n   o p e r a t i o n ,   a  s m a l l   i n j e c t o r   can   be  s u f f i c i e n t  

to  be  c o n n e c t e d   to  t he   u p p e r   end  of   t h e   t u b u l a r   body   2  a n d  

to  be  a c t u a t e d   even   m a n u a l l y .   Due  to   t h e   i n t r o d u c t i o n   o f  

the   c e m e n t   m o r t a r   a t   the   f l u i d   s t a t e ,   t he   e x p a n d a b l e   j a c k e t   I 

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



a  d i a m e t e r   even   5  t i m e s   l a r g e r   t h a n   t he   s t a r t i n g  o n e .  

The  s w e l l i n g   of  t he   j a c k e t   3  u n t i l   r e a c h i n g   t h e   a b o v e  

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

t h e   s u r r o u n d i n g   g r o u n d   more  c o m p a c t   and  m o r e o v e r   f o r m s  

an  a n c h o r   b l o c k   d i r e c t l y   in  t he   g r o u n d .  

The  c y l i n d r i c a l   c o n f i g u r a t i o n   of  t he   s w e l l e d   j a c k e t   3 

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

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

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

m o r t a r   f a l l s   d o w n .  

The  c o n f i g u r a t i o n   of  t h e   j a c k e t   3,  w h i c h   i s   t a p e r e d   a t   t h e  

l o w e r   and  u p p e r   e n d s ,   i s   s u c h   t h a t   t he   r u p t u r e   t h e r e o f   m a y  

o c c u r   in   c o r r e s p o n d e n c e   to   t h e   t o p   end  of  t h e   uppe . r   c o n i c a l  

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

r e m a i n s   e v e n   a f t e r   t h e   j a c k e t   3  b r e a k s ,   w h i c h   o c c u r s   w i t h  

t h e   c o n t i n u o u s   i n j e c t i o n   of   t he   m o r t a r   i n t o   t h e   a n n u l a r  

j a c k e t .   S a i d   b r e a k i n g   o f  t h e   j a c k e t   3  c a u s e d  b y   t h e   m o r t a r  

i s   a d v i s a b l e ,   in   t h a t   i t  a l l o w s   to  make  t h e   m o r t a r   i t s e l f  

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

body   and  t h e   u p p e r   s e c t i o n   of  t h e   h o l e ,   so  i m p r o v i n g   a d h e -  

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

i n f o r m i n g   in  a  s a f e   and  i m m e d i a t e   way  of  t h e   a c c o m p l i s h m e n t  

of  t h e   i n s t a l l a t i o n   of  t h e   a n c h o r   e l e m e n t ,   b y a ' n   o u t f l o w i n g  

of  t h e   m o r t a r   f rom  t h e   g r o u n d .  

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

makes   t h e   j a c k e t   3  s u p e r f l u o u s ,   w h i c h   t h e r e f o r e   can   be  m a l e  

.of   n o r m a l   s t e e l   or   p l a s t i c   m a t e r i a l ,   w i t h   a  c o s t   d e c r e -  

a s e   f o r   t h e   a n c h o r   e l e m e n t .  

F i g u r e   4  i l l u s t r a t e s   a n o t h e r   e m b o d i m e n t   of   t h e   a n c h o r   e l e -  

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

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



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

r i n g   w o u l d   be  e x t r e m e l y   s l ow   and  in   w h i c h   t h e   w a l l s   o f  

t he   e v e n t u a l   h o l e   i n t o   w h i c h   t h e   a n c h o r   e l e m e n t   has   to  b e  

i n t r o d u c e d   w o u l d   t e n d   to  s l i d e   down  c l o g g i n g   up  t h e   h o l e  

i t s e l f .  

For  t h i s   p u r p o s e ,   in  c o r r e s p o n d e n c e   to  i t s   l o w e r   e n d ,   t h e  

a n c h o r   e l e m e n t   10  p r e s e n t s   a  d r i l l i n g   h e a d   15  c o a x i a l l y  

f i x e d   to   t he   t u b u l a r   body  12  and  one  or  more   t h r o u g h   h o -  

l e s   1 6 .  

The  d r i l l i n g   h e a d   15  has   a  w i d t h   l a r g e r   t h a n   t h a t   of   t h e  

t u b u l a r   body   12  and  e x p a n d a b l e   j a c k e t   13,  and  s u c h   as  t o  

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

h o l e   w a l l s   and  t h e   e x p a n d a b l e   j a c k e t   13.  The  u p p e r   end  o f  

t he   t u b u l a r   body   12  p r e s e n t s   a  c o n n e c t i o n   17  in   o r d e r   t o  

c o n n e c t   t h e   a n c h o r   e l e m e n t   to   t h e   s p i n d l e   of  a  d r i l l .  

The  t u b u l a r   body   12  can   be  a s s o c i a t e d   w i t h   an  e x p a n d a b l e  

j a c k e t   l i k e   t h e   one  of  t h e   a n c h o r   e l e m e n t   of  f i g u r e   1,  o r  

can  be  a s s o c i a t e d   w i t h   an  e x p a n d a b l e   j a c k e t   a d v a n t a g e o u s l y  

f o r m e d   by  two  m e t a l   l a m i n a e   18  s u p p o r t e d   by  t h e   t u b u l a r   b o -  

dy  12  on  d i a m e t r a l l y   o p p o s i t e   s i d e s ,   s a i d   l a m i n a e   18  b e i n g  

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

and  to   t h e   t u b u l a r   body  i t s e l f .   ( f i g u r e   5 ) .  

In  t h i s   way,   t h e   l a m i n a e   18  f o r m   a  k i n d   of  m e t a l   e n v e l o p e  

w h i c h   p a r t i a l l y   c o n t a i n s   t h e   t u b u l a r   body   12,  s a i d   m e t a l  

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

l a r   body   t h r o u g h   one  or  more   t h r o u g h   h o l e s   1 4 .  

The  ; e z p a n d a b l e   j a c k e t   t h u s   f o r m e d   i s   t h e n   r o l l e d   up  a r o u n d  

t he   t u b u l a r   body   12  in   t he   same  r o t a t i o n   d i r e c t i o n   as  t h a t  

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

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

Now  r e f e r r i n g   to  f i g u r e s   f rom  6  to   10,  t h e   a n c h o r   e l e m e n t  



of  f i g u r e   3  i s   i n s t a l l e d   by  c o n n e c t i n g   i t   to  a  d r i l l   w h i c h  

makes   i t   r o t a t e   a r o u n d   i t s   own  a x i s   and  s i m u l t a n e o u s l y   s u b -  

m i t s   i t   to  a  h a m m e r i n g   a c t i o n   f r o m   up  d o w n w a r d s .  

The  a n c h o r   e l e m e n t   a l s o   c o m m u n i c a t e s   w i t h   a  s o u r c e   of  f l u i d  

u n d e r   p r e s s u r e .   S a i d   f l u i d   p e n e t r a t e s   i n t o   t he   t u b u l a r   b o d y  

12  and  o u t c o m e s   f rom  t he   t h r o u g h   h o l e s   16,  in   c o r r e s p o n d e n c e  

to  t h e   d r i l l i n g   head   1 5 .  

The  f l u i d   u n d e r   p r e s s u r e ,   w h i c h   f o r   i n s t a n c e   can  be  s i m p l y  

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

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

t h e   e x p a n d a b l e   j a c k e t   13  ( f i g u r e   6  and  7 ) .  

When  t h e   a n c h o r   e l e m e n t   has   r e a c h e d   t h e   d e s i r e d   d e p t h ,   a  r u b -  

b e r   b a l l   19  i s   i n t r o d u c e d   i n t o   t h e   t u b u l a r   body  1 2 ,  s a i d  

b a l l   b e i n g   s u i t a b l e   to  h y d r a u l i c a l l y   c l o s e   t h e   h o l e   (s)  16  

f rom  w h i c h   t h e   f l u i d   u n d e r   p r e s s u r e   o u t f l o w s   ( f i g u r e s   8  a n d  

9 ) .  

The  c e m e n t   g r o u t   i s   t h e n   i n t r o d u c e d   i n t o   t he   t u b u l a r   body  12  

and ,   t h r o u g h   t h e   h o l e s   1'4,  i t   p e n e t r a t e s   i n s i d e   t h e   e x p a n d a -  

b l e   j a c k e t   13  c a u s i n g   i t s   s w e l l i n g   ( f i g u r e   1 0 ) .   The  c l o s i n g  

a c t i o n   of  t h e   h o l e s   16  by  t h e   r u b b e r   b a l l   19  i s   a s s u r e d   b y  

t h e   t h r u s t   a c t i o n   e x e r c i s e d   by  t h e   g r o u t   on  t he   b a l l   i t s e l f  

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

t h e   t u b u l a r   body  1 2 .  

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

d i m e n t s   can   have   d i f f e r e n t   a p p l i c a t i o n s .   H o w e v e r ,   i t   i s   p a r -  

t i c u l a r l y   s u i t a b l e   f o r   t he   a n c h o r a g e   of  g u a r d s   f o r   r o c k s ,  

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

to  r e d u c e   t h e   s i z e   of  f o n d a t i o n   p l y n t h s   s u b j e c t   to   p a r t i a l i z a -  

t i o n   of  t h e   s u p p o r t   s e c t i o n   due  to   h o r i z o n t a l   t h r u s t s   a n d  

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

l a s t s .  



1.An  a n c h o r   e l e m e n t   f o r   t i e   b a r s   in  c i v i l   w o r k s ,   p a r t i c u l a r y  

s u i t a b l e   f o r   s o i l s   of  p o o r   s o l i d i t y ,   c h a r a c t e r i z e d   in  t h a t  

i t   c o m p r i s e s   a  t u b u l a r   body  and  an  e x p a n d a b l e   j a c k e t   a s s o -  

c i a t e d   to  t he   t u b u l a r   body  n e a r   i t s   l o w e r   end  and  c o m m u n i c a -  

t i n g   w i t h   t he   i n s i d e   of  t h e   t u b u l a r   body  i t s e l f   by  means   o f  

a t   l e a s t   a  t h r o u g h   h o l e ,   s a i d   e x p a n d a b l e   j a c k e t   b e i n g   a b l e  

to  be  f i l l e d   w i t h   c e m e n t   m o r t a r   a t   t he   f l u i d   s t a t e .  

2.  An  a n c h o r   e l e m e n t   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   i n  

t h a t   i t   c a r r i e s ,   in   c o r r e s p o n d e n c e   to  i t s   l o w e r   e n d ,   a  d r i l -  

l i n g   h e a d   c o a x i a l l y   f i x e d   to   t h e   t u b u l a r   body  and  one  or   m o -  

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

body  to   c o m m u n i c a t e   w i t h   t h e   e x t e r n a l   a r e a   n e a r   t h e   d r i l l i n g  

h e a d ,   s a i d   t u b u l a r   body  b e i n g   a b l e   to  be  c o n n e c t e d   to   a  d r i l l  

and  to   a  s o u r c e   of   f l u i d   u n d e r . p r e s s u r e .  

3.  An  a n c h o r   e l e m e n t   a c c o r d i n g   to   c l a i m   2,  w h e r e i n   s a i d   d r i l -  

l i n g   head   has   a  s i z e   f o r   m a k i n g   a  h o l e   i n t o   t h e   g o u n d   h a v i n g  

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

t h e   w a l l s   of  t h e   h o l e   and  t h e   e x p a n d a b l e   j a c k e t   s u i t a b l e   f o r  

t h e   e l i m i n a t i o n   of  p e r f o r a t i o n   r u b b l e .  

4 .An  a n c h o r   e l e m e n t   a c c o r d i n g   to   c l a i m   1,2  or   3  w h e r e i n   s a i d  

e x p a n d a b l e   j a c k e t ,   in   c o r r e s p o n d e n c e   to  i t s   l o w e r   and  u p p e r  

e n d s ,   i s   f i x e d   to   t he   t u b u l a r   body   so  as  to   a c q u i r e ,   o n c e  

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

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

l o w e r   e n d s .  

5.  An  a n c h o r   e l e m e n t   a c c o r d i n g   to   c l a i m   4,  w h e r e i n   s a i d   e x -  



p a n d a b l e   j a c k e t ,   d u r i n g   t h e   i n t r o d u c t i o n   of  t h e   a n c h o r  

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

e l e m e n t   in  f l a p s   h a v i n g   a  s u b s t a n t i a l l y   s e m i c i r c u m f e r e n -  

t i a l   p a t h   and  s u p e r i m p o s e d   to   one  a n o t h e r .  

6.  An  a n c h o r   e lement   a c c o r d i n g   to  c l am  1,  2  or  3,  w h e r e i n  

s a i d   e x p a n d a b l e   j a c k e t   i s   f o r m e d   by  two  m e t a l   l a m i n a e  

s u p p o r t e d   by  t h e   t u b u l a r   body   on  d i a m e t r a l l y   o p p o s i t e   s i -  

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

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

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

w a l l s   of  t h e   t u b u l a r   body   i t s e l f ,   so  as  to   f o r m   a  s o r t   o f  

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

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

t h e   t u b u l a r   body   t h r o u g h   a t  l e a s t   one  t h r o u g h   h o l e .  

7.  An  a n c h o r   e l e m e n t   a c c o r d i n g   t o  c l a i m   6,  w h e r e i n   s a i d  

m e t a l   l a m i n a e   a r e   r o l l e d   up  a r o u n d   e l e m e n t   in  t h e   r o t a -  

t i o n   d i r e c t i o n   of  t he   d r i l l .  

8.  A  m e t h o d   f o r   t h e   i n s a l l a t i o n   of  an  a n c h o r   e l e m e n t   a c c o r -  

d i n g   to   c l a i m   2  or  3,  c h a r a c t e r i z e d   by  t h e   s t e p s   o f  :  

c o n n e c t i n g   an  a n c h o r   e l e m e n t   to   a  d r i l l   and  to   a  s o u r c e  

of  f l u i d   u n d e r   p r e s s u r e ;   g r o u n d   d r i l l i n g   by  m e a n s   of  a  

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

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

a n c h o r   e l e m e n t   t u b u l a r   body  so  t h a t ' s a i d   f l u i d ,   o u t - c o m i n g  

f rom  t h e   h o l e s   a t   t he   l o w e r   end  of  s a i d   t u b u l a r   body  i n  

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

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

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



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

s t a t e   and  u n d e r   p r e s s u r e   i n t o   s a i d   t u b u l a r   body  so  t h a t ,  

p a s s i n g   t h r o u g h   t he   h o l e s   c o m m u n i c a t i n g   w i t h   t h e   e x p a n d a -  

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

a n c h o r   b l o c k .  
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