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Description 

This  invention  relates  to  anchorages  for  stressed 
reinforcing  tendons  for  structures,  for  example,  con- 
crete  or  metal  structures  having  internal  or  external 
stressed  tendons  and  other  engineering  structures 
having  stays  constituted  by  stressed  reinforcing  ten- 
dons.  The  invention  also  relates  to  a  reinforced  struc- 
ture  including  a  reinforcing  tendon  and  at  least  one 
anchorage  therefore. 

Areinforcing  tendon  in  a  reinforced  structure,  e.g. 
a  concrete  structure,  comprises  one  or  more  ten- 
sioned  elements  usually  of  steel  and  nowadays  usu- 
ally  in  the  form  of  strand,  i.e.  a  multifilament  steel 
wire.  The  element  or  elements  are  anchored  after 
stressing  at  each  end  in  an  anchorage.  At  at  least  one 
end,  there  is  a  "live"  anchorage  at  which  a  jack  has 
been  applied  to  tension  the  element  or  elements  and 
at  which  the  tensioned  elements  are  anchored  by 
means  of  an  anchoring  device,  for  example  a  split 
conical  wedge  lodged  in  a  conical  seat  in  an  anchor- 
ing  body,  e.g.  a  plate.  The  anchoring  plate  bears  on 
the  reinforced  structure  directly  or  indirectly.  Adjacent 
the  anchoring  plate,  the  element  or  elements  may  be 
located  within  a  rigid  tube  or  trumpet,  and  throughout 
their  length  in  the  reinforced  structure,  or  when  ex- 
tending  through  the  air  in  the  case  of  an  external  ten- 
don,  they  are  usually  encased  in  a  sheath. 

Recently  there  has  developed  a  practice  of  filling 
the  rigid  tube  or  trumpet  adjacent  the  anchoring  body 
with  epoxy  resin,  which  hardens  in  situ  to  provide  a 
rigid  bond  between  the  element  or  elements  and  the 
tube  or  trumpet.  The  epoxy  when  hardened  transfers 
some  of  the  load  of  the  elements  to  the  structure, 
thus  relieving  the  anchoring  wedges  of  some  of  the 
applied  load.  This  relief  is  particularly  valuable  when 
the  load  is  subject  to  cyclical  variation,  e.g.  in  a 
bridge.  In  GB-A-2,095,302,  there  is  described  a 
method  in  which  a  curable  low  viscosity  epoxy  mate- 
rial  is  introduced  into  the  trumpet  at  the  anchorage 
first,  and  aggregate  particles  are  added  later  to  act  as 
filler.  GB-A-2,148,351  describes  further  processes  of 
filling,  including  passing  the  epoxy  upwardly  through 
a  tube  passing  through  the  anchoring  plate  into  the 
trumpet,  where  the  epoxy  fills  the  space  around  the 
stressed  elements.  It  is  mentioned  that  the  liquid 
epoxy  may  run  back  through  the  bores  housing  the 
elements  and  the  conical  wedges.  To  prevent  escape 
of  epoxy  in  this  manner  a  rubber  sheet  is  fixed  to  the 
outside  of  the  anchoring  plate. 

US-A-4,61  9,088  describes  injection  of  epoxy 
through  the  bores  housing  the  conical  wedges  which 
grip  the  stressed  elements,  in  order  that  the  grouting 
material,  e.g.  epoxy,  shall  enter  a  tube  closely  sur- 
rounding  the  stressed  element,  in  order  to  anchor  the 
element  to  the  tube.  This  tube  acts  as  a  secondary 
member  for  transferring  stress  from  the  stressed  ele- 
ment  to  the  anchoring  plate.  This  tube  may  extend 

through  the  plate  as  far  as  the  outer  end  of  the  an- 
choring  plate,  in  which  case  the  anchoring  wedge  is 
located  in  the  tube.  Alternatively,  the  tube  has  its  end 
close  to  the  narrow  end  of  the  conical  wedge  in  the 

5  bore  in  the  anchoring  plate. 
DE-A-3437107  shows  an  anchorage  having  split 

conical  wedge  in  bores  in  the  anchoring  plate,  which 
bores  have  non-tapering  portions  extending  away 
from  the  wedges.  From  the  anchoring  plate  there  ex- 

10  tends  a  sleeve  which  is  wholly  filled  with  the  filling 
material  which  also  occupies  the  bores  in  the  plate. 

The  present  invention  seeks  to  provide  improved 
load  transferfrom  the  stressed  element  to  the  anchor- 
ing  body,  in  the  case  where  the  stressed  element  is 

15  anchored  in  the  anchoring  body  by  means  of  a  split 
conical  wedge,  and  using  a  hardenable  fluid  material 
such  as  epoxy  resin. 

According  to  the  invention  there  is  provided  an 
anchorage  for  a  stressed  reinforcing  tendon  as  set  out 

20  in  claim  1. 
In  this  anchorage,  the  filling  material  at  most  pro- 

jects  only  slightly  from  the  bore,  at  least  at  the  inner 
end  of  the  bore. 

In  the  invention,  the  stressed  element  in  the  bore 
25  is  directly  bonded  to  the  anchoring  body  by  the  filling 

material  in  the  bore,  which  provides  good  load  trans- 
fer  between  the  stressed  element  and  the  anchoring 
body.  Thus  the  filling  material  bridges  the  gap  be- 
tween  the  strand  and  the  wall  of  the  bore.  Further- 

30  more,  the  gaps  in  the  split  conical  wedge  in  the  bore 
are  entirely  filled  with  the  filling  material.  Preferably 
the  wedge  is  toothed  at  its  surface  which  grips  the 
stressed  element,  and  the  filling  material  fills  the 
gaps  between  the  teeth  and  the  stressed  element, 

35  thereby  improving  the  engagement  between  the 
stressed  element  and  the  wedge. 

Preferably  the  bore  has  a  length  of  at  least  8  cen- 
timetres,  more  preferably  at  least  1  0  centimetres.  Pre- 
ferably  at  least  50%  of  the  length  of  the  bore  is  not  oc- 

40  cupied  by  the  conical  wedge. 
The  invention  is  particularly  applicable  to  the 

case  where  the  element  is  a  strand. 
The  invention  also  provides  a  method  of  making 

an  anchorage  as  described  above,  as  set  out  in  claim 
45  7.  In  the  method,  typically  the  hardenable  filling  ma- 

terial  is  injected  into  the  bore  from  outside  the  bore  at 
the  outside  face  of  the  anchoring  body  and  has  a  vis- 
cosity  such  that  it  does  not  flow  freely  and  substan- 
tially  entirely  fills  the  bore  when  injected  substantially 

so  without  flowing  out  of  the  other  end  of  the  bore,  or  at 
least  not  to  more  than  a  small  extent.  Suitably  a  thix- 
otropic  hardenable  material  is  used.  The  hardenable 
material  at  the  time  of  injection  preferably  has  a  "non- 
sag"  thickness  (determined  according  to  ASTM 

55  D2730)  in  the  range  10  mm  to  40  mm  at  15°C. 
The  invention  is  particularly  applicable  to  an  an- 

choring  body  having  a  plurality  of  bores  each  housing 
a  stressed  element  and  a  conical  wedge  therefore.  In 
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this  case  preferably  the  hardenable  material  is  inject- 
ed  into  each  bore  individually. 

An  embodiment  of  the  invention  is  illustrated  by 
way  of  non-limitative  example  in  the  accompanying  5 
drawing,  in  which 

Fig.  1  is  a  sectional  view  of  part  of  an  anchorage 
of  the  invention  during  the  injection  operation, 
Fig.  2  is  a  sectional  view  corresponding  to  Fig.  1 
showing  the  filled  bore  after  injection  and  hard-  10 
ening  of  the  filling  material,  and 
Fig.  3  is  a  sectional  view  of  completed  anchorage. 
Fig.  1  shows  part  of  an  anchoring  plate  1  having 

a  plurality  of  bores  2,  of  which  only  one  is  shown  in 
the  drawing,  each  bore  housing  a  stressed  steel  15 
strand  3  which  is  anchored  in  a  frusto-conical  portion 
4  of  the  bore  by  a  split  conical  wedge  5  of  convention- 
al  type.  Typically  the  wedge  5  is  in  three  parts,  being 
split  along  axial  planes.  It  has  teeth  (not  shown)  at  its 
inner  surfaces  which  engage  the  strand  3.  Anchoring  20 
plates  of  this  general  kind,  and  the  split  conical  wedg- 
es,  are  well-known  in  this  art.  Likewise,  the  applica- 
tion  of  the  present  anchorage  in  a  stressed  reinforcing 
tendon  in  a  concrete  structure  will  be  apparent  to  one 
skilled  in  the  art  without  further  description.  25 

As  seen  in  Fig.  1,  the  bore  2  of  the  plate  has  a 
length  of  about  10  cm,  of  which  about  4  cm  are  occu- 
pied  by  the  wedge  5.  In  the  cylindrical  portion  6  of  the 
bore,  where  the  stressed  portion  of  the  strand  3  ex- 
tends  there  is  a  widening  at  a  shoulder  7  at  the  region  30 
not  occupied  by  the  wedge  5. 

The  vacant  spaces  of  the  bore  2  are  entirely  filled 
with  a  hardened  filling  material  8,  such  as  an  epoxy 
resin.  This  is  injected  in  liquid  state  prior  to  hardening 
by  applying  a  covering  head  9  to  the  outside  face  10  35 
of  the  anchoring  body  1  with  a  seal  11  to  the  face  10 
around  the  opening  of  the  bore  2  and  an  O-ring  12 
sealing  to  the  projecting  end  of  the  strand  3.  There  is 
thus  left  a  hollow  space  13  at  the  mouth  of  the  bore 
2,  into  which  hardenable  filling  material  is  injected  via  40 
a  passage  14  in  the  cover  9.  Two  suitable  hardenable 
materials  are  mentioned  below. 

The  hardenable  material  is  injected  via  the  pas- 
sage  14  and  has  a  viscosity  such  that  it  flows  under 
the  injection  pressure  but  does  not  flow  freely.  It  45 
therefore  fills  the  space  13  and  the  whole  of  the  bore 
2,  including  the  spaces  between  the  split  portions  of 
the  wedge  5  and  between  the  teeth  of  the  wedge  5 
and  the  gripped  surface  of  the  strand  3,  and  also  fills 
all  the  space  around  the  strand  3  at  the  the  portion  50 
of  the  bore  not  occupied  by  the  wedge  5,  finally  to 
emerge  at  the  inner  end  of  the  bore  to  form  a  small 
head  15  around  the  strand.  Preferably  this  head  15  is 
as  small  as  possible.  Suitably  it  projects  not  more 
than  2  cm  from  the  end  of  the  core  5.  55 

After  removal  of  the  cover  9  and  the  seals  11,12, 
the  filling  material  is  allowed  to  self-harden  (cure)  or 
is  hardened  for  example  by  heat.  There  is  thus  pro- 
duced  the  anchored  strand  3  shown  in  Fig.  2  embed- 

ded  in  a  rigid  body  of  hardened  filling  material  8  which 
completely  fills  the  bore  2  and  provides  load  transfer 
between  the  strand  3  and  the  anchoring  body  1  ,  thus 
relieving  the  wedge  5  of  a  part  of  the  load.  The  ma- 
terial  8  also  fills  the  gaps  between  the  teeth  of  the 
wedge  5  and  the  gripped  surface  of  the  strand  3,  im- 
proving  the  engagement  between  the  strand  and  the 
wedge.  As  can  be  seen,  only  small  portions  of  the  ma- 
terial  8  project  from  the  ends  of  the  bore  2. 

The  presence  of  the  step  7  is  to  allow  the  strand 
3  to  have  a  deflection  where  it  emerges  from  the 
wedge  5  as  is  often  necessary  where  a  plurality  of 
strands  are  anchored  in  a  single  plate. 

The  effect  of  the  rigid  body  of  filling  material  8  is 
to  dampen  the  force  applied  by  the  strand  3  to  the 
wedge  5,  so  that  the  wedge  absorbs  the  dead  load 
while  the  live  load  (dynamic  load)  applied  to  the 
strand  is  mainly  or  entirely  transferred  directly  to  the 
anchoring  plate  by  the  filling  material  8,  so  that  little 
or  no  live  load  is  applied  to  the  wedge.  The  hardened 
material  8  in  this  way  improves  the  fatigue  perfor- 
mance  of  the  anchorage.  Astay  having  an  anchorage 
of  the  present  type  has  been  subjected  satisfactorily 
to  tests  of  2  million  loading  cycles.  The  tension  of  the 
strand  3  is  taken  wholly  by  the  plate  1. 

Suitable  hardenable  materials  for  injection  in  the 
process  of  the  invention  are  Concresive  (Regd.  Trade 
Name)  1411  and  1428  supplied  by  Ceilcote  GmbH 
(Biebesheim,  Germany).  These  have  non-sag  thick- 
nesses  at  15°C  of  25  mm  (1411)  and  20  mm  (1428). 

Fig.  3  shows  the  completed  anchorage  in  section. 
The  anchoring  plate  1  bears  upon  a  support  ring  16 
embedded  in  a  concrete  structure  1  7  which  has  a  pas- 
sage  18  bounded  by  a  tube  19.  The  plate  1  is  shown 
with  three  of  the  bores  2  each  receiving  a  tensioned 
strand  3.  In  practice  there  are  usually  a  larger  number 
of  such  bores  2  and  strands  3.  The  strands  3  extend 
through  the  passage  18  within  a  sheath  20,  and  con- 
verge  towards  each  other.  As  shown  in  more  detail  in 
Figs.  1  and  2,  the  strands  3  are  anchored  in  the  an- 
choring  plate  by  the  combination  of  the  split  conical 
wedges  5  and  the  hardened  filler  material  8. 

Claims 

1.  An  anchorage  for  a  stressed  reinforcing  tendon 
having  an  anchoring  body  (1)  and  at  least  one 
stressed  element  (3)  of  said  tendon  extending 
through  a  bore  (2)  in  said  anchoring  body  and 
anchored  in  said  bore  by  a  split  conical  wedge  (5) 
in  a  frusto-conical  first  portion  of  said  bore,  said 
bore  having  a  second  portion  extending  away 
from  the  narrow  end  of  said  conical  portion  and 
being  substantially  entirely  filled  by  hardened  fill- 
ing  material  (8)  providing  a  direct  bond  between 
the  stressed  element  (3)  in  the  bore  and  the  wall 
of  the  bore,  characterised  in  that  the  extent  of 

3 
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said  filling  material  (8)  is  substantially  confined  to 
the  bore  whereby  the  wedge  (5)  transfers  the 
dead  load  in  said  element  to  the  anchoring  body 
and  the  filling  material  (8)  transfers  the  live  load 
in  said  element  to  the  anchoring  body. 

2.  An  anchorage  according  to  claim  1  wherein  gaps 
in  the  split  conical  wedge  (5)  in  the  bore  are  en- 
tirely  filled  with  the  filling  material. 

3.  An  anchorage  according  to  claim  2  wherein  said 
wedge  (5)  is  toothed  at  its  surface  which  grips  the 
stressed  element,  and  the  filling  material  fills  the 
gaps  between  the  teeth  and  the  stressed  ele- 
ment. 

4.  An  anchorage  according  to  any  one  of  claims  1  to 
3  wherein  said  bore  (2)  has  a  length  of  at  least  8 
centimetres. 

5.  An  anchorage  according  to  any  one  of  claims  1  to 
4  wherein  said  split  conical  wedge  (5)  occupies 
less  than  half  the  length  of  said  bore  (2). 

6.  An  anchorage  according  to  claim  1  wherein  said 
stressed  element  (3)  is  a  metal  strand. 

7.  A  method  of  making  an  anchorage  for  a  stressed 
reinforcing  tendon  according  to  claim  1  compris- 
ing  the  steps  of 

(i)  providing  an  anchoring  body  (1)  having  a 
bore  (2)  extending  it  through  it,  the  bore  hav- 
ing  a  frusto-conical  first  portion  and  a  second 
portion  extending  away  from  the  narrow  end 
of  the  first  portion, 
(ii)  locating  a  portion  of  an  elongate  element 
(3)  of  said  tendon  in  said  bore,  stressing  said 
element  and  anchoring  it  in  the  bore  by  means 
of  a  split  conical  wedge  (5)  engaging  said  frus- 
to-conical  first  portion  thereof, 
(iii)  injecting  hardenable  filling  material  (8)  into 
said  bore  at  one  end  thereof  so  as  entirely  to 
fill  the  bore,  said  hardenable  filling  material 
having  a  viscosity  such  that  it  does  not  flow 
freely,  whereby  it  does  not  substantially  flow 
out  of  the  other  end  of  said  bore, 
(iv)  effecting  hardening  of  said  hardenable  fill- 
ing  material  (8)  in  said  bore,  said  hardenable 
filling  material  being  selected  so  that  after 
hardening  it  is  capable  of  transferring  load  in 
said  elongate  element  directly  to  said  anchor- 
ing  body. 

8.  A  method  according  to  claim  7  wherein  said  hard- 
enable  filling  material  (8)  when  injected  has  a 
non-sag  thickness  (determined  according  to 
ASTM  D  2730)  in  the  range  10  to  40  mm  at15°C. 

Patentanspruche 

1.  Verankerung  fur  ein  verstarkendes  Spannglied 
5  mit  einem  Verankerungskorper  (1)  und  zumin- 

dest  einem  Spannelement  (3)  des  genannten 
Spannglieds,  das  sich  in  genanntem  Veranke- 
rungskorper  durch  eine  Bohrung  (2)  erstreckt 
und  durch  einen  gespaltenen  konischen  Keil  (5) 

10  in  einem  kegelstumpfartigen  ersten  Abschnitt  der 
genannten  Bohrung  verankert  ist,  wobei  genann- 
te  Bohrung  einen  zweiten  Abschnitt  aufweist,  der 
sich  vom  schmalen  Ende  des  genannten  koni- 
schen  Abschnitts  weg  erstreckt  und  im  wesentli- 

15  chen  vollstandig  durch  gehartetes  Fullmaterial 
(8)  ausgefullt  ist,  das  eine  direkte  Verbindung  zwi- 
schen  dem  Spannelement  (3)  in  der  Bohrung  und 
der  Bohrungswand  schafft,  dadurch  gekenn- 
zeichnet,  dali  die  Ausdehnung  des  genannten 

20  Fullmaterials  (8)  im  wesentlichen  auf  die  Bohrung 
beschrankt  ist,  wodurch  der  Keil  (5)  die  ruhende 
Last  in  genanntem  Clement  auf  den  Veranke- 
rungskorper  ubertragt  und  das  Fullmaterial  (8) 
die  wandernde  Last  in  genanntem  Element  auf 

25  den  Verankerungskorper  ubertragt. 

2.  Verankerung  nach  Anspruch  1,  worin  Zwischen- 
raume  im  gespaltenen  konischen  Keil  (5)  in  der 
Bohrung  vollstandig  mit  dem  Fullmaterial  ausge- 

30  fullt  sind. 

3.  Verankerung  nach  Anspruch  2,  worin  genannter 
Keil  (5)  an  seiner  Oberf  lache  gezahnt  ist,  die  das 
Spannelement  greift,  und  das  Fullmaterial  die 

35  Zwischenraume  zwischen  den  Zahnen  und  dem 
Spannelement  fullt. 

4.  Verankerung  nach  einem  der  Anspruche  1  bis  3, 
worin  genannte  Bohrung  (2)  eine  Lange  von  zu- 

40  mindest  8  Zentimetern  hat. 

5.  Verankerung  nach  einem  der  Anspruche  1  bis  4, 
worin  gennanter  gespaltener  konischer  Keil  (5) 
wenigeralsdie  Halfte  der  genannten  Bohrung  (2) 

45  ausfullt. 

6.  Verankerung  nach  Anspruch  1,  worin  genanntes 
Spannelement  (3)  eine  Metalltrosse  ist. 

so  7.  Verfahren  zur  Herstellung  einer  Verankerung  fur 
ein  verstarkendes  Spannglied  nach  Anspruch  1 
umfassend  die  folgenden  Schritte: 

(i)  Vorsehen  eines  Verankerungskorpers  (1) 
mit  einer  sich  durch  ihn  erstreckenden  Boh- 

55  rung  (2),  wobei  die  Bohrung  einen  kegel- 
stumpfartigen  ersten  Abschnitt  und  einen 
zweiten  Abschnitt  aufweist,  der  sich  vom 
schmalen  Ende  des  ersten  Abschnitts  weg  er- 
streckt; 

4 
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(ii)  Positionieren  eines  Abschnitts  eines  lang- 
lichen  Elements  (3)  des  genannten  Spannele- 
ments  in  genannter  Bohrung,  Spannen  des 
genannten  Elements  und  sein  Verankern  in 
der  Bohrung  mittels  eines  gespaltenen  koni- 
schen  Keils  (5),  der  mit  genanntem  kegel- 
stumpfartigen  ersten  Abschnitt  davon  in  Ein- 
griff  steht; 
(iii)  Injizieren  von  erhartbarem  Fullmaterial 
(8)  in  genannte  Bohrung  an  einem  Ende  da- 
von,  urn  die  Bohrung  vollstandig  zu  fullen,  wo- 
bei  genanntes  erhartbares  Fullmaterial  eine 
solche  Viskositat  hat,  dali  es  nicht  frei  flielit, 
wodurch  es  im  wesentlichen  nicht  aus  dem 
anderen  Ende  genannter  Bohrung  heraus- 
flieftt; 
(iv)  Bewirken  der  Erhartung  des  genannten 
erhartbaren  Fullmaterials  (8)  in  genannter 
Bohrung,  wobei  genanntes  erhartbares  Full- 
material  so  ausgewahlt  ist,  daft  es  nach  dem 
Erharten  fahig  ist,  die  Last  in  genanntem 
langlishen  Element  direkt  auf  den  qenannten 
Verankerungskorper  zu  ubertragen. 

8.  Verfahren  nach  Anspruch  7,  worin  genanntes  er- 
hartbares  Fullmaterial  (8)  beim  Injizieren  eine 
Nicht-Einsack-Dichte  (bestimmt  gemali  ASTM 
D2730)  im  Bereich  von  10  bis  40  mm  bei  15°C 
aufweist. 

Revendications 

1.  Ancrage  pour  un  element  precontract  de  renfor- 
cement  possedant  un  corps  d'ancrage  (1),  et  au 
moins  un  element  precontract  (3)  dudit  element 
precontract  s'etendant  a  travers  un  percage  (2) 
dans  ledit  corps  d'ancrage  et  est  ancre  dans  ledit 
percage  par  un  coin  conique  fendu  (5)  dans  une 
premiere  portion  tronconique  dudit  percage,  ledit 
percage  presentant  une  deuxieme  portion  s'eten- 
dant  au  loin  de  I'extremite  etroite  de  ladite  portion 
conique  et  etant  sensiblement  rempli  entierement 
par  une  matiere  de  remplissage  durcie  (8)  reali- 
sant  une  liaison  directe  entre  I'element  precon- 
tract  (3)  dans  le  percage  et  la  paroi  du  percage, 
caracterise  en  ce  que  I'etendue  de  ladite  matiere 
de  remplissage  (8)  est  sensiblement  conf  inee  au 
percage  par  quoi  le  coin  (5)  transfere  le  poids 
mort  dans  ledit  element  au  corps  d'ancrage,  et  la 
matiere  de  remplissage  (8)  transfere  la  charge 
variable  dans  ledit  element  au  corps  d'ancrage. 

2.  Ancrage  selon  la  revendication  1  ,  dans  lequel  les 
espaces  dans  le  coin  conique  fendu  (5)  dans  le 
percage  sont  entierement  remplis  par  la  matiere 
de  remplissage. 

3.  Ancrage  selon  la  revendication  2,  dans  lequel  le- 
dit  coin  (5)  est  dente  a  sa  surface  qui  saisit  I'ele- 
ment  precontract,  et  la  matiere  de  remplissage 

5  remplit  les  espaces  entre  les  dents  et  I'element 
precontract. 

4.  Ancrage  selon  I'une  des  revendications  1  a  3, 
dans  lequel  ledit  percage  (2)  a  une  longueur  d'au 

10  moins  8  centimetres. 

5.  Ancrage  selon  I'une  des  revendications  1  a  4, 
dans  lequel  ledit  coin  conique  fendu  (5)  occupe 
moins  que  la  moitie  dudit  percage  (2). 

15 
6.  Ancrage  selon  la  revendication  1  ,  dans  lequel  le- 

dit  element  precontract  (3)  est  un  toron  en  metal. 

7.  Procede  pour  fabriquer  un  ancrage  pour  un  ele- 
20  ment  precontract  de  renforcement  conforme- 

ment  a  la  revendication  1  ,  comprenant  les  etapes 
consistant  a  : 

(i)  realiser  un  corps  d'ancrage  (1)  possedant 
un  percage  (2)  s'etendant  a  travers  celui-ci,  le 

25  percage  presentant  une  premiere  portion 
tronconique  et  une  deuxieme  portion  s'eten- 
dant  au  loin  de  I'extremite  etroite  de  la  premie- 
re  portion, 
(ii)  placer  une  portion  d'un  element  oblong  (3) 

30  dudit  element  precontract  dans  ledit  percage, 
precontraindre  ledit  element  et  I'ancrer  dans 
le  percage  au  moyen  d'un  coin  conique  fendu 
(5)  mis  en  prise  avec  ladite  premiere  portion 
tronconique  de  celui-ci, 

35  (iii)  injecter  une  matiere  de  remplissage  dur- 
cissable  (8)  dans  ledit  percage  a  I'une  de  ses 
extremites  de  facon  a  remplir  entierement  le 
percage,  ladite  matiere  de  remplissage  dur- 
cissable  possedant  une  viscosite  telle  qu'elle 

40  ne  s'ecoule  pas  librement,  par  quoi  elle  ne 
s'ecoule  pas  d'une  maniere  importante  de 
I'autre  extremite  dudit  percage, 
(iv)  effectuer  le  durcissement  de  ladite  matie- 
re  de  remplissage  durcissable  (8)  dans  ledit 

45  percage,  ladite  matiere  de  remplissage  dur- 
cissable  etant  choisie  de  facon  qu'apres  le 
durcissement  elle  puisse  transferer  la  charge 
dans  ledit  element  oblong  directement  audit 
corps  d'ancrage. 

50 
8.  Procede  selon  la  revendication  7,  dans  lequel  la- 

dite  matiere  de  remplissage  durcissable  (8)  lors- 
qu'elle  est  injectee  possede  une  epaisseurde  re- 
sistance  de  fluage  (determinee  conformement  a 

55  ASTM  D  2730)  dans  la  plage  allant  de  1  0  a  40  mm 
a  15°C. 

5 
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