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@  Ground  anchor,  method  of  making  a  ground  anchor  and  corrosion-proof  sleeve  for  use  in  said  method. 
~:i£:~8- 

@  A  method  of  making  on  site,  a  ground  anchor  com-  , 
prising  an  anchor  element  (9)  having  a  corrosion  proof  \  j£  /J?  8  , sleeve  (1  )  secured  to  an  end  portion  of  the  element,  com-  \  L_y  /  &  /  v~~a-  --l  ,  , prises  locating  a  number  of  lengths  of  the  sleeve  fa)  about  L ^ ^ ^ ^ a j r ^ ^ f ^ T ^ v S ^ ^ / p z ^  
the  end  portion  of  the  element  (9),  applying  a  C3P~£Û   40  ^   ^ ^ ^ ^ S ^ ^ ^ ^ Z l ! ^ ^ - ^ g S  
the  end  of  the  sleeve,  and  supplying  a  self-settfng  cbmpo-  C ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S ^ ^ n ' V  
sition  via  the  cap  into  an  annular  clearance  (15)  between  j ^ r v K g j ^ S ^ ^ ^ y ^ ^ n ^ ^ ^ ^   '  j J  
the  sleeve  (1)  and  the  element  (9).  The  cap  (11)  may  be  VvXi  S  ?  ^  
left  in  place  to  seal  the  end  of  the  anchor  and  to  protect  / / - '  
the  anchor  during  insertion  into  a  borehole.  The  sleeve  (1) 
preferably  comprises  an  outer  layer  of  plastics,  an  fritê 'me- 
diante  layer  of  set  filler  and  an  inner  layer  of  metal.  The  in- 
vention  includes  the  sleeved  anchor  element  and  the  slee- 
ve  lengths  themselves.  w  ̂   .0  ̂  
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Q.  
I l l  

ACTORUM  AG 

A   method  of  making  on  site,  a  ground  anchor  com- 
prising  an  anchor  element  (9)  having  a  corrosion proof 
sleeve  (1)  secured  to  an  end  portion  of  the  element,  com- 
prises  locating  a  number  of  lengths  of  the  sleeve (1)  about 
the  end  portion  of  the  element  (9).  applying  a  cap (11)  to 
the  end  of  the  sleeve,  and  supplying  a  self-setting compo- 
sition  via  the  cap  into  an  annular  clearance  (15) between 
the  sleeve  (1)  and  the  element  (9).  The  cap  (11)  may  be 
left  in  place  to  seal  the  end  of  the  anchor  and to profect 
the  anchor  during  insertion  into  a  borehole.  The  sleeve (1) 
preferably  comprises  an  outer  layer  of  plastics, an interme- 
diante  layer  of  set  filler  and  an  inner  layer  of  metal.  The  in- 
vention  includes  the  sleeved  anchor  element  and  the  slee- 
ve  lengths  t h e m s e l v e s .  



This  invention  concerns  ground  anchors  for  use  in  the  

c iv i l   engineering,  cons t ruc t ion   and  mining  indus t r i es   for  example, 
There  is  a  requirement  for  ground  anchors  to  have  a t  

least   a  double  corrosion  pro tec t ion   about  the  centra l   anchor  element,  
such  as  that  provided  by  a  waterproof  sleeve  which  is  grouted  on  t o  
the  element.  Such  anchors  are  known,  but  the  sleeves  are  applied  t o  

the  anchor  element  in  a  factory  and  each  anchor  must  be  p u r p o s e - b u i l t .  
This  makes  it  expensive  to  manufacture  and  t ranspor t   a  small  number 

of  anchors  for  a  specif ic   appl ica t ion ,   and  t h e r e  i s   often  a  long 

delay  before  the  anchors  can  be  delivered  t o  t h e  s i t e   of  use.  There 

is  therefore   a  need  for  a  simple  and  cheap  way  of  corrosion  p roof ing  

an  anchor  element  on  s i te   to  specif ic   requirements,  and  t h i s  

invention  f u l f i l l s   that  n e e d .  

According  to  the  invention  there  is  provided  a  method  of  

at  least   double  corrosion  proofing  an  anch of  element  on  s i te ,   compris- 

ing  
(i)  locating  a  suf f ic ien t  number   of  lengths  of 

corrosion  proof  sleeve  in  end-to-end  r e l a t i o n   about  an  end  p o r t i o n  
of  the  anchor  element  to  cover  the  length  of  the  element  to  be 

corrosion  proofed,  



( i i )   applying  a  cap  to  the  sleeve  at  the  end  of  t h e  
anchor  element,  the  cap  having  an  in le t   for  s e l f - s e t t i n g   composi t ion,  
and 

( i i i )   supplying  a  s e l f - s e t t i n g   composition  th rough  
the  in le t ,   via  the  cap,  into  an  annular  clearance  between  the  element 
and  the  sleeve  t h e r e  t o  s e t   to  secure  the  sleeve  to  the  e lement .  

P re fe rab ly  the   cap  is  secured  to  the  anchor  element  by 

means  of  the  s e l f - s e t t i n g   composition  to  seal  the  end  of  the  anchor 

against  ingress  of  moisture  and  to  protect   the  leading  end  of  t h e  

anchor  during  i n s e r t i o n  i n t o   a  boreho le .  
The  sleeve  lengths  will   usually  be  c o n n e c t e d  t o g e t h e r  

such  that  the  sleeve  i s   sealed  against   escape  of  s e l f - s e t t i n g   compo- 
s i t ion   during  in t roduc t ion   of  the  composition  into  the  s l e e v e .  

P re fe rab ly  the   sleeved  anchor  element  is  upwardly  i n c l i n e d  

away  from  the  cap  for  best  escape  of  air   whilst   the  s e l f - s e t t i n g  

composition  is  supplied  into  the  s l e e v e .  
The  in le t   is  preferably   located  in  the  side  of  the  cap.  

When  the  anchor  is  upwardly  incl ined  for  in t roduc t ion   of  s e l f -  

se t t ing   composition,  the  in le t   is  less  l iable   to  damage  in  t h i s  

locat ion,   and  the  in le t   is  less  l ike ly   to  become  blocked 
by  d i r t .  

The  sleeve  preferably   has  at  leas t   two  c o r r o s i o n - p r o o f  

layers.   It  is  e s p e c i a l l y  p r e f e r r e d   for  the  sleeve  to  comprise  t h r e e  

layers,   the  i n t e rmed ia t e  l aye r   being  of  set  f i l l e r   such  as  a  
resinous  or  a  cementit ious  grout  and  at  least   one  of  the  other  two 

layers  being  of  mlast ics .   Most  preferably   the  sleeve  comprises  an  
outer  layer  of  p l a s t i c s ,  a n   intermediate   layer  of  set  f i l l e r   and  an 
inner  layer  of  metal.  The  metal  inner  layer  serves  to  s t r e n g t h e n  
the  sleeve  for  handling  purposes .  

The  anchor  element  may  be  a  bar  such  as  Macalloy  o r  
Dividag  bar  hav ing  e i t he r   a  plain  or  a  ribbed  p ro f i l e .   Plain  b a r s  

may  be  used  with  threaded  nuts  and  plain  washers,  the  nuts  be ing  
screw-threaded  on  to  a  co-opera t ive ly   threaded  end  portion  of  the  b a r .  



Ribbed  bars  do  not  require  the  use  of  a  nut  and  washer,  but  r e l y  
instead  upon  the  ribs  to  t r ans fe r   load  from  the  tendon  to  the  s l e eve .  

The  method  is  p a r t i c u l a r l y   useful  for  corrosion  p roo f -  
ing  strand  tendons.  Known  factory  methods  require  "noding"  o f  
each  strand  to  t r ans fe r   the  s t ress   from  the  strands  to  the  s l eeve .  
This  noding  involves  removal  of  a  polypropylene  coating  from  the  

length  of  the  tendon  to  be  corrosion  proofed,  followed  by 
untwist ing  of  the  strands  and  thorough  cleaning  off  of  any  grease  
from  the  s trands.   A  node  is  then  applied  to  each  strand  whereupon 
the  strands  are  re - twis ted   and  secured  inside  the  sleeve.  The 
nodes  serve  to  lock  the  strands  to  the  s l e eve .  

When  the  method  of  the  invention  is  used  t o  c o r r o s i o n  

proof  a  strand  tendon  on  s i te ,   the  p l a s t i c s   sheathing  is  s t r i p p e d  
off  the  tendon  and  the  tendon  surface  is  wiped  free  of  g rease  
without  untwisting  the  s trands.   A  metal  ferrule   is  then  compressed 
onto  the  end  of  the  tendon  for  best  t r ans fe r   of  tendon  load  to  t h e  

sleeve.  The  sleeve  is  then  secured  to  the  end  portion  of  t he  
tendon  by  the  method  of  the  i nven t ion .  

The  sleeve  should  have  l ong i tud ina l ly   spaced  a p a r t  
external   c i r cumferen t i a l   ribs  and  should  be  i n t e rna l l y   th readed  
to  respec t ive ly   provide  a  good  key  between  the  sleeve  and  the  g rout  
used  to  secure  the  element  in  the  hole,and  between  the  sleeve  and 

the  s e l f - s e t t i n g   composition  which  is  used  to  secure  the  sleeve  t o  

the  anchor  e lement .  
The  invention  includes  a  ground  anchor  made  by  t h e  

method,  and  fur ther   includes  the  sleeve  lengths  themselves  as  new 
items  of  commerce. 

The  invention  is  described  below  by  way  of  example  wi th  

reference  to  the  accompanying  diagrammatic  drawings  in  which 

Figure  1  is  a  side  view,  par t ly   in  section,   of  a  l eng th  

of  sleeve  for  use  in  the  method, 

Figure  2  is  a  sec t ional   view  showing  the  sleeve  b e i n g ,  
secured  to  an  anchor  element  by  the  method  of  the  invention,  and 



Figure  3  is  a  sec t iona l   view  of  an  a l t e r n a t i v e   method 

of  securing  together  two  sleeve  l e n g t h s .  
The  sleeve  1  of  Figure  1  comprises  an  outer  tube  2  of 

p l a s t i c s ,   the  tube  having  spaced-apart   c a s t e l l a t i o n s   3,  an  i n n e r  

s tee l   tube  4  having  a  thread  5,  and  an  intermediate   layer  of  s e t  

polyester   resin  6.  Both  ends  of  the  sleeve  1,  only  one  end  be ing  

shown  for  convenience  in  Figure  1,  have  two  d i ame t r i ca l ly   oppos i t e  

recesses  7.  Towards  each  end  of  the  sleeve,  an  0-ring  8  is  l o c a t e d  

about  the  tube  between  the  c a s t e l l a t i o n s   3. 
In  use,  a  ribbed  s teel   bar  9,  Figure  2,  to  be  c o r r o s i o n  

proofed  for  use  as  a  ground  anchor,  is  mounted  on  a  t r e s t l e ,   no t  

shown,  at  a  cons t ruct ion   s i te .   A  su i table   number  of  sleeve  l eng ths  
1  are  f i t t e d   over  one  end  of  the rod  9  in  end-to-end  r e l a t i o n .  F o r  

convenience  only  two  sleeve  lengths  are  shown  in  Figure  2.  A 

connecting  tube  10  is  f i t t e d   over  the  adjacent  C-rings  8  of  ad j acen t  
sleeve  lengths.   An  end  cap  11  comprising  a  mouth  portion  12  and  a  s i d e  

in le t   13,  is  f i t t e d   over  the  end  of  the  sleeve.  The  c l ea rance  

between  the  mouth  12  of  the  end  cap  11  and  the  sleeve  1  is  s ea l ed  

by  the  adjacent  0-ring  8.  

A  polyester   resin  grout  14  is  then  pumped  through  t h e  

inle t   13  of  the  cap  11  into  the  annular  clearance  15  between  t he  

sleeve  and  the  rod.  The  anchor is  upwardly   inc l ined  away  from 

the  end  cap  for  best  escape  o f  a i r   during  in t roduct ion   of  the  g r o u t .  

The  grout  is  forced  into  the  clearance  between  adjacent  ends  of  

the  sleeve  lengths  there  to  provide  a  moisture-proof  seal.  The 

recesses  7  f a c i l i t a t e   passage  o f  the   grout  between the  sleeve  ends 

and  also  act  as  keys  more  f i rmly  to   secure  the  sleeve  lengths  t o -  

gether  by  means  of  the  g r o u t  w i t h i n  t h e   r e c e s s e s .  
After  s u f f i c i e n t   time  to  allow  the  polyester   grout  t o  

harden,  the  in le t   13  is  sawn  off and  the  anchor  located  in  a  h o l e  

in  a  substra te   in  known  m a n n e r .   The  cap  11  serves  as  a  guide  f o r  

the  anchor  and  protects   the  leading  end  of  the  anchor  during  i n s e r -  

tion  into  a  hole.  The  grout  within  the  end  cap  11  seals  the  end  o f  



the  anchor  against  penetra t ion  of  mois tu re .  
A  strand  tendon  may  be  used  in  place  of  the  rod  9. 

In  this   case,  the  tendon  is  prepared  by  removing  the  p r o t e c t i v e  
sheath  along  the  length  of  the  tendon  to  be  corrosion  proofed.  
The  bared  tendon  is  then  thoroughly  degreased  and  a  ferrule  i s  

compressed  on  to  the  end  of  the  tendon.  The  tendon  is  then  
sleeved  as  described,  the  ferrule   being  located  within  the  cap  11. 

Figure  3  shows  an  a l t e r n a t i v e   way  of  joining  t o g e t h e r  
adjacent  sleeve  lengths.  The  external   p las t i c s   layer  2  of  one 
sleeve  length  la  has  a  female  extension  16,  and  the  same  layer  of 
the  adjacent  sleeve  length  1b  has  a  male  extension  17.  The  ex tens ions  

16,  17  are  screw-threaded  one  into  the  o t h e r .  
The  method  of  the  invention  allows  c o r r o s i o n - p r o o f  

anchors  to  be  made  quickly  and  cheaply  on  site  to  meet  i n d i v i d u a l  

requirements.   The  sleeve  is  capable  of  t r a n s f e r r i n g   the  maximum 

load  of  the  anchor  element  to  the  borehole  grout,  provided  a 
su f f i c i en t   length  of  sleeve  is  used.  The  minimum  length  of  s leeve  
for  ful l   load  t r ans fe r   ranges  from 4  m  for  a  110  mm  external   d i a -  

meter  sleeve,  to  1.5 m  for  a  65  mm  external   diameter  s l eeve .  



1.  A  method  of  making  a  ground  anchor  comprising  an  anchor 

element  having  a  corrosion  proof  sleeve  secured  to  an  end  portion  of  t h e  

element  by  means  of  set  self-setting  composition, 

characterised  by  

(i)  locating  a  sufficient  number  of  lengths  of  cor ros ion  

proof  sleeve  (1)  in  end-to-end  relation  about  an  end  portion  of  the 

anchor  element  (9)  to  cover  the  length  of  the  element  to  be  cor ros ion  

proofed, 

(ii)  applying  a  cap  (11)  to  the  sleeve  (1)  at  the  end  of  the 

anchor  element,  the  cap  having  an  inlet  (13)  for  self-setting  composition, 

and 

(iii)  supplying  a  self-setting  composition  (14)  through  the 

inlet  (13),  via  the  cap  (11),  into  an  annular  clearance  (15)  between  the 

element  (9)  and  the  sleeve  (1)  there  to  set  to  secure  the  sleeve  (1)  to 

the  element  (9). 

2.  A  method  according  to  Claim  1,  in  which  the  cap  (11)  is  secured 

to  the  anchor  element  (9)  by  means  of  the  self-setting  composition.  (14). 

3.  A  method  according  to  Claim  1  or  Claim  2,  in  which  the  sleeved 

anchor  element  is  upwardly  inclined  away  from  the  cap  (11)  whilst  the 

self-setting  composition  (14)  is  supplied  into  the  sleeve  (1). 

4.  A  method  according  to  any  one  of  Claims  1  to  3,  in  which  the 



inlet  (13)  is  located  in  the  side  of  the  cap  (11). 

5.  A  method  according  to  any  one  of  Claims  1  to  4,  in  which  the 

sleeve  comprises  at  least  two  corrosion  proof  layers  (2,6). 

6.  A  method  according  to  Claim  5,  in  which  the  sleeve  comprises  t h r e e  

layers,   the  intermediate  layer  (6)  being  of  set  filler  and  at  least  one  of 

the  other  two  layers  being  of  plast ics .  

7.  A  method  according  to  Claim  6,  in  which  the  sleeve  compr ises  

an  outer  layer  (2)  of  plastics,  an  intermediate  layer  (6)  of  set  filler  and  an 

inner  layer  (4)  of  metal .  

8.  A  method  according  to  any  one  of  Claims  1  to  7,  in  which  the 

anchor  element  (9)  is  a  strand  tendon. 

9.  A  ground,  anchor  comprising  an  anchor  element  having  a  cor ro-  

sion  proof  sleeve  secured  to  an  end  portion  of  the  element  by  means  of  a  

set  self  - se t t ing   composit ion,  

character ised  in  that  the  sleeve  (1)  comprises  a  plurality  of 

sleeve  lengths  eachcomprising  at  least  two  corrosion  proof  layers  (2,6) 

10.  Aground  anchor  according  to  Claim  9,  in  which  the  sleeve  com- 

prises  three  layers,  the  intermediate  layer  (6)  being  of  set  filler  and  at 

least  one  of  the  other  two  layers  being  of  p l a s t i c s .  

11.  Aground  anchor  according  to  Claim  10,  in  which  the  sleeve  com- 

prises  an  outer  layer  (2)  of  plastics,  an  internadiate  layer  (6)  of  set  f i l ler ,  

and  an  inner  layer  (4)  of  metal .  

12.  A ground  anchor according  to  any  one  of  Claims  9  toll ,   which 

includes  a  cap  (11)  secured  to  an  end  of  the  anchor  by  means  of  the  self- 

setting  composition  (14). 

13.  A  sleeve  for  use  in  a  method  according  to  any  one  of  Claims  1 

to  8, 

character ised  in  that  the  sleeve  comprises  three  layers,  the  interme- 

diate  layer  (6)  being  of  set  filler  and  at  least  one  of  the  other  two  layers  being 

of  plast ics .  

14.  A  sleeve  according  to  Claim  13,  in  which  the  outer  layer  (2)  is  of 

plastics  and  the  inner  layer  (4)  is  of  metal. 



15.  A  sleeve  according  to  Claim  13  or  14,  in  which  the  sleeve  (1) 

has  longitudinally  spaced  apart  external   c i rcumferen t ia l   ribs  (3 ) .  

16.  A  sleeve  according  to  any  of  Claims  13  to  15,  in  which  the 

sleeve  (1)  is  internally  threaded  (5). 
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