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(3)  Method  of  arranging  a  ground  anchor  into  the  ground  and  ground  anchor  intended  for  carrying  out  said  method. 

A  method  of  arranging  a  ground  anchor  in  the  ground, 
said  anchor  comprising  a  shank  and  at  least  one  helically 
extending  blade  on  the  outer  side  of  said  shank,  the  shank 
with  the  blade  being  screwed  into  the  ground  wherein  after 
the ground  anchor is screwed  into the  ground, air or gas  isfirst 
injected  into  the  ground  surrounding  the  blade,  after  which  a 
hardening  fluid  is  injected. 





Method  of  a r r a n g i n g   a  ground  anchor  into  the  ground  and  ground 

anchor  in tended  for  c a r r y i n g   out  said  method.  

The  i n v e n t i o n   r e l a t e s   to  a  method  of  a r r ang ing   a  ground  anchor  i n t o  

the  ground,  said  anchor  compr i s ing   a  shank  and  at  l e a s t   one  h e l i c a l   b l a d e  

arranged  on  the  outer   s ide  of  said  shank,  the  shank  with  the  blade  b e i n g  

screwed  into  the  g r o u n d .  

Such  a  ground  anchor  as  d e s c r i b e d ,   for  example,  in  German  P a t e n t  

A p p l i c a t i o n   1,634,671  is  employed  for  may  purposes ,   for  example,  for  f i x i n g  

or  anchor ing  dam  wal l s   along  channels   and  r i v e r s ,   for  anchor ing   high  m a s t s ,  

a i r   h a l l s   and  the  l i k e .   Although  such  anchors  screwed  into  the  ground  g e n e -  

r a l l y   have  a  s a t i s f y i n g   e f f e c t ,   the  force  that   can  be  exer ted   on  such  a n -  

chors  always  s t r o n g l y   depends  upon  the  c o n d i t i o n s   of  the  ground  into  which 

the  anchor  is  screwed.   During  d r i l l i n g   ope ra t i ons   i t   has  been  found,  i n  

p r a c t i c e   t h a t   even  at  small   i n t e r v a l s   a p p r e c i a b l e   d i f f e r e n c e s   in  the  s o l i d i -  

ty  of  the  ground  can  be  a s s e s s e d .  

The  i n v e n t i o n   has  for  i t s   ob jec t   to  provide  a  method  of  the  kind  s e t  

fo r th   by  which  the  ground  anchor  can  be  arranged  in  a  simple  manner  such  t h a t  

in  a d d i t i o n   a  s a t i s f a c t o r y   ground  cond i t i on   is  sa feguarded   so  that   optimum 

f i x a t i o n   of  the  ground  anchor  in  the  ground  is  i n v a r i a b l y   o b t a i n e d .  

According  to  the  i n v e n t i o n   th i s   can  be  achieved  in  that   a f t e r   t h e  

ground  anchor  is  screwed  in to   the  ground  f i r s t   a i r   or  gas  i s - i n j e c t e d   i n t o  

the  ground  su r round ing   the  b lade,   a f t e r   which  a  ha rden ing   f lu id   is  i n j e c t e d .  

The  a i r   or  the  gas  wi l l   dr ive  out  any  water  con ta ined   in  the  s o i l  

su r round ing   the  ground  anchor  so  that   the  subsequen t ly   i n j e c t e d   f lu id   can  



p e n e t r a t e   i n to   the  su r rounding   s o i l   over  a  l a rge   d i s t a n c e   away  from  t h e  

ground  anchor  w i t h o u t  m i x i n g   with  water .   As  a  r e s u l t   an  e f f e c t i v e   c o n s o l i -  

da t ion   of  the  s o i l   around  the  ground  ancho r  an   an  e f f e c t i v e   f i x a t i o n   of  t h e  

ground  anchor   are  o b t a i n e d .  :  

Hardening  f l u i d s   s o l i d i f y i n g   wi th in   a  c o m p a r a t i v e l y   sho r t   time  a f -  

t e r   i n j e c t i o n   in to   the  ground  are  known,  for  example,  from German  P a t e n t  

A p p l i c a t i o n   2 ,819 ,974   a n d  2 , 8 2 0 , 9 6 3 .  

A  p a r t i c u l a r l y   s u i t a b l e   ground  anchor  for  c a r r y i n g   out  the  method 

accord ing   to  the  i n v e n t i o n   is  ob ta ined ,   when  the  shank  has,  over  at  l e a s t  

par t   of  i t s   l engh t ,   a  passage  which  is  open  at  l e a s t  n e a r   the  top  side  o f  

the  anchor  and  which  communicates  with  the  e x t e r n a l   s ide   of  the  a n c h o r  

through  at  l e a s t   one  b o r e  l o c a t e d   near  the  h e l i c a l   b lade .   Thus  t h e  h a r d e -  

ning  f l u i d   can  be  i n j e c t e d   through  the  passage  and  the  bore  into  the  ground 

su r round ing   the  a n c h o r .  

The  i n v e n t i o n   w i l l   be  de sc r ibed   more  f u l l y   h e r e i n a f t e r   with  r e f e -  

rence  to  an  embodiment  of  the  ground  anchor  in  accordance   with  the  i n v e n -  

t ion  shown  s c h e m a t i c a l l y   in  the  accompanying   F i g u r e .  

The  ground  anchor  i l l u s t r a t e d   in  the  F igure   compr i ses   a  h o l l o w  

shank  1  su r rounded   over  par t   o f  i t s   c i r c u m f e r e n c e   in  known manner  by  a  

h e l i c a l   b lade   2.  In  the  embodiment  shown  the  hollow  shank  1 has  at  b o t h  

ends  inner   s c r ewth read   3  and 4  r e s p e c t i v e l y .   In to   the  lower  end  of  the  s h a n k  

with  the  s c r e w t h r e a d   4  is  screwed  a  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   end 5  o f  

a  c l o s i n g   piece  6  for  the  shank.  The  c l o s i n g  p i e c e   6  has  a  b e v e l l e d   t i p  

7.  Obvious ly ,   the  lower  end  of  the  shank  may  be  c losed  in  a  d i f f e r e n t   manner, 

for  example,  by  welding  the  c lo s ing   p i e c e  6   to  the  shank  or,  for  example 

by  f l a t t e n i n g   and /or   s e a l i n g   by  welding  the  lower  end  of  the  shank  1. 

The  top  end  of  the  s h a n k  i s   surrounded  by  a  r e c t a n g u l a r   or  s q u a r e  

block  8  having   a  b o r e  f o r  r e c e i v i n g   the  top  end  of  the  shank.  The b&ock  8 

is  welded  to  the  top  end  of  the  shank.  The  block  8  may  be  u s e d  f o r   mount ing 

a  tool   for   screwing  the  anchor  into  the  g r o u n d .  

The  F igure   shows  fu r the rmore   t h a t  n e a r   the  b l a d e  a t   l e a s t  o n e   more 

or  l e s s   h e l i c a l l y   ex tending   bore  is  provided  in  the  w a l l  o f   the  shank  1  so 

tha t   the  passage   9  in  the  i n t e r i o r   of  the  shank  communicates  with  t h e  



)uter  side  of  the  ground  anchor  through  said  more  or  less   r a d i a l   bore  10. 

In  g e n e r a l ,   a  p l u r a l i t y   of  such  bores  wi l l   be  provided  along  the  l e n g t h  

and  the  c i r c u m f e r e n c e   of  the  shank .  

After   the  anchor  shown  in  the  Figure  is  screwed  into  the  ground  i n  

a  manner  known  per  se,  a  hose  or  the  l ike   can  be  connected  with  the  open 

top  end  of  the  passage  so  t h a t  w i t h   the  aid  of  a  pump  or  the  l ike   a i r   o r  

gas  can  f i r s t   be  i n j e c t e d   through  the  passage  9  and  the  bo re ( s )   10  i n t o  

the  g r o u n d  s u r r o u n d i n g   the  anchor.   The  in t roduced   a i r   w i l l   d r ive   away  t h e  

water  con ta ined   in  the  ground  sur rounding   the  ground  anchor.   S u b s e q u e n t l y  

with  the  aid  of  a  pump  or  by  means  of  p r e s s u r i z e d   a i r   or  the  l ike   a  f l u i d  

can  be  i n j e c t e d   through  the  passage  9  and  the  b o r e ( s )   10  into  the  g round  

su r round ing   the  ground  anchor.   The  composi t ion   of  the  f l u id   employed  i s  

such  tha t   a f t e r   a  c o m p a r a t i v e l y   short   time  t h i s   f l u id   w i l l   s o l i d i f y   in  t h e  

ground  so  tha t   the  ground  su r round ing   the  anchor  is  c o n s o l i d a t e d .   By  u s i n g  

a  c o m p a r a t i v e l y   t h i n - l i q u i d   f l u i d   a l l   cracks  set  f r ee   of  any  ground  w a t e r  

in  the  ground  su r round ing   the  anchor  wi l l   be  e f f e c t i v e l y   f i l l e d   with  t h i s  

f l u id   so  tha t   a  p a r t i c u l a r l y   e f f e c t i v e   c o n s o l i d a t i o n   of  the  ground  s u r r o u n -  

ding  the  anchor  is  o b t a i n e d . ,   which  has  a  p o s i t i v e   e f f e c t   on  the  m a g n i t u d e  

of  the  force   that   can  be  absorbed  by  the  anchor,  when  a f t e r   the  s o l i d i f i c a -  

t ion  of  the  f l u id   the  m a t e r i a l s   to  be  supported  by  the  anchor  are  c o u p l e d  

with  the  top  end  of  the  shank  of  the  anchor  remaining  in  the  g r o u n d .  

It  has  been  found  tha t   by  supp l an t i ng   the  ground  water  the  s o i l  

su r round ing   the  ground  anchor  p r i o r   to  the  i n j e c t i o n   of  the  f l u id   an  i m p r o -  

ved  p e n e t r a t i o n   of  the  ha rden ing   f lu id   in  the  ground  is  ob ta ined .   As  a  m a t -  

ter   or  course ,   a f t e r   the  i n t r o d u c t i o n   of  a i r   or  gas  in to   the  ground  s u r r o u n -  

ding  the  anchor  the  p r e s s u r e   of  the  a i r   or  the  gas  in  the  passage  of  t h e  

ground  anchor  wi l l   p r e f e r a b l y   be  maintained  dur ing  the  change-over   f rom 

the  i n j e c t i o n   of  a i r   or  gas  to  the  i n j e c t i o n   of  the  f l u i d .  

As  a  mat ter   of  course   f u r t h e r   developments  and/or   m o d i f i c a t i o n s  

of  the  ambodiment  d e s c r i b e d   above  are  p o s s i b l e .   For  example,  i t   w i l l   be 

p r e f e r r e d   to  provide  bores  10  beneath  and  above  the  blade  2  in  order  t o  

ob ta in   c o n s o l i d a t i o n   of  the  ground  both  beneath  and  above  the  blade,   which 

is  p a r t i c u l a r l y   impor tan t   when  in  use  the  anchor  may  be  exposed  both  t o  

t e n s i l e   and  p r e s s i n g   f o r c e s .  



The  blade  2 may,  of  c o u r s e  ,   be  des igned   so  tha t   i t   e x t e n d s  

through  more  than  360°  around  the  s h a n k .  

As  an  a l t e r n a t i v e ,  t h e   shank  may  be  p rov ided   with  a  p l u r a l i t y   o f  

b lades   o v e r l a p p i n g   ene  another   in  the  d i r e c t i o n   o f  l e n g h t   of  the  shank .  

By  i n j e c t i n g   f lu id   between  the  o v e r l a p p i n g   p a r t s   of  the  b l a d e s ,  

the  ground  loca ted   between  said  b l a d e s  w i l l   be  s o l i d i f i e d ,   which  is  a d v a n -  

tageous   for  w i t h s t a n d i n g  b o t h   t e n s i l e   and  p r e s s i n g   f o r c e s .   As  a  mat ter   o f  

cou r se ,   also  in  t h i s   case  the  i n j e c t i o n   can  be  c a r r i e d   out  beneath  and 

above  the  lower  and  upper  b lades   r e s p e c t i v e l y   by  p rov id ing   s u i t a b l e   b o r e s  

10  in  the  shank .  



1.  A  method  of  a r r a n g i n g   a  ground  anchor  in  the  ground,  said  a n c h o r  

compr is ing   a  shank  and  at  l e a s t   one  h e l i c a l l y   extending  blade  on  the  o u t e r  

side  of  said  shank,  the  shank  with  the  blade  being  screwed  into  the  g r o u n d ,  

c h a r a c t e r i z e d   in  that   a f t e r   the  ground  anchor  is  screwed  into  the  g r o u n d ,  

a i r   or  gas  is  f i r s t   i n j e c t e d   in to   the  ground  sur rounding   the  b lade,   a f t e r  

which  a  hardening   f lu id   is  i n j e c t e d .  

2.  A  method  as  claimed  in  claim  1,  c h a r a c t e r i z e d   in  tha t   the  i n j e c t i o n  

is  c a r r i e d   out  through  the  hollow  shank .  

3.  A  ground  anchor  p r a t i c u l a r l y   in tended  for  use  in  the  method  c l a i m e d  

in  claim  1  c h a r a c t e r i z e d   in  tha t   the  shank  has,  over  at  l e a s t   par t   of  i t s  

l ength ,   at  l e a s t   one  passage  which  is  open  near  the  top  side  of  the  a n c h o r  

and  which  communicates  with  the  e x t e r n a l   s ide  of  the  anchor  through  a t  

l e a s t   one  hole  located  near  the  h e l i c a l   blade  in  the  wall  of  the  shank .  
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