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Description 

The  present  invention  relates  to  a  method  of 
excavating  a  storage  plant  for  storing  radioactive 
waste  in  rock  formations  as  claimed  in  Claim  1. 
The  storage  complex  comprises  a  hollow  body 
which  is  formed  from  a  solid  material,  preferably 
rock,  and  the  interior  of  which  provides  storage 
space  for  the  radioactive  material.  The  solid  body 
is  located  in  an  internal  rock  cavity  the  dimensions 
of  which  are  larger  than  those  of  the  hollow  body. 
The  body  is  spaced  from  the  outer  walls  of  the 
inner  cavity  and  the  space  defined  between  the 
mutually  facing  surfaces  of  the  hollow  body  and 
the  outer  walls  of  the  cavity  is  intended  to  be  filled 
with  an  elastoplastic,  deformable  material. 

The  object  of  the  present  invention  is  to  provide 
a  possibility  of  preparing  such  a  plant  in  a  manner 
which  will  enable  the  number  of  tunnels,  and  then 
particularly  the  horizontal  tunnels  joining  the  cavi- 
ty,  to  be  restricted  to  the  smallest  number  pos- 
sible  while  still  providing  a  storage  plant  which  is 
fully  effective  in  practice. 

The  concept  of  storing  radioactive  waste  in  stor- 
age  facilities  embodied  in  rock  is  described  gener- 
ally,  inter  alia,  in  SE-A-7  613  996-3;  SE-A-7  700 
552-8;  SE-A-7  702  310-9;  SE-A-7  707  639-6;  SE-A- 
8  305  025-2;  and  SE-A-8  401  994-2,  of  which  the 
two  latter  documents  were  not  available  to  the 
public  at  the  time  of  filing  the  present  invention. 
The  concept  has  been  discussed  under  the  refer- 
ence  WP-Cave,  as  a  solution  to  the  terminal  stor- 
age  of  radioactive  waste  deriving,  inter  alia,  from 
nuclear  reactors.  In  general  technical  terms  a  WP- 
Cave  comprises  an  internal  hollow  body  into 
which  the  actual  radioactive  material  is  introduced 
and  stored,  either  over  a  limited  time  period  or 
terminally.  In  this  latter  case,  the  tunnels  provid- 
ing  access  to  the  hollow  body  are  ultimately  seal- 
ed-off  totally,  after  a  given  period  of  time  has 
lapsed.  The  hollow  body  preferably  comprises 
part  of  the  rock  in  which  the  plant  is  founded,  and 
is  spaced  from  the  surrounding  rock  by  a  slot  or 
annular  cavity  formed  in  the  rock,  externally  of 
and  around  the  hollow  body.  As  before  men- 
tioned,  this  annular  slot  or  cavity  is  filled  with  an 
elastoplastic,  deformable  material,  preferably 
clay,  such  as  bentonite,  suitably  the  latter,  capable 
of  swelling  and  sealing  the  rock  against  water 
running  or  migrating  towards  the  hollow  body. 
One  concept  of  forming  the  annular  cavity/slot 
around  the  hollow  body  involves  the  initial  prepa- 
ration  of  a  helical  tunnel  extending  externally 
along  the  whole  of  the  storage  plant,  and  the 
subsequent  formation  of  horizontal  access  tun- 
nels  at  suitable,  recurrent  levels  extending  from 
the  helical  tunnel  into  the  region  of  the  cavity,  for 
the  purpose  of  blasting  the  cavity  and  removing 
the  debris  or  shot  rock  through  the  horizontal 
access  tunnels  and  out  through  the  helical  tunnel. 
This  method  enables  the  cavity  to  be  formed  in  an 
extremely  effective  and  efficient  manner,  since  the 
shot  rock  can  be  loaded  onto  the  transport  vehic- 
les  on  the  blasting  site,  and  the  vehicles  shuttled 
backwards  and  forwards  in  the  helical  tunnel.  One 

drawback  with  this  method,  however,  is  the  large 
number  of  horizontal  access  tunnels  entailed.  It  is 
the  intention  to  fill-in  these  tunnels  upon  comple- 
tion  of  the  plant. 

s  With  respect  to  the  water  present  in  the  sur- 
roundings,  however,  calculations  have  shown  that 
the  tunnels  are  much  to  short  to  provide,  when 
filled,  a  seal  which  can  be  guarantee!  to  endure  the 
passage  of  time  when  effected  with  present  day 

io  techniques.  Neither  is  there  known  at  present  a 
material  which  will  endure  the  ravages  of  «infi- 
nite»  time,  and  consequently  there  remains  the 
possibility  of  water,  and  possibly  also  of  radioac- 
tive  material,  leaking  through  a  seal  when  it  is 

is  effected  in  accordance  with  the  aforesaid  techni- 
que.  In  view  of  this  it  has  been  demanded  that 
other  ways  of  creating  such  a  seal  are  found. 
Accordingly,  it  has  been  proposed  to  incorporate 
annular  elements  filled  with  bentonite  at  right 

20  angles  to  the  longitudinal  axis  of  respective  tun- 
nels;  or  to  fill  the  access  tunnels  with  compressed 
bentonite  blocks  in  layers  of  great  widths;  or  to 
inject  a  bentonite  suspension  into  the  rock  around 
the  tunnels  as  a  shield  against  hydraulic  pressure, 

25  and  therewith  enable  the  tunnels  to  be  used  as 
water  ducts.  Although  it  is  possible  that  these 
methods  may  prove  suitable,  it  is  difficult  to 
guarantee  that  the  material  which  it  is  proposed  to 
use  will  remain  resistant  and  durable  throughout 

30  the  long  periods  of  time  involved. 
It  has  been  surprisingly  found  possible  to  elimi- 

nate  these  problems  by  means  of  the  present 
invention,  which  greatly  reduces  the  need  for  ac- 
cess  tunnels.  The  invention  is  characterized  by 

35  creating  at  least  one  vertical  shaft  which  extends 
at  least  partially  through  the  ultimate  location  of 
the  aforesaid  cavity;  by  excavating  said  cavity 
from  the  rock,  beginning  from  the  bottom  of  the 
shaft  and  upwards;  and  by  filling  the  cavity  with 

<o  an  elastoplastic  deformable  material  substantially 
at  the  same  time  as  the  cavity  is  formed. 

When  proceeding  in  accordance  with  the  inven- 
tion  there  is  obtained  a  much  higher  degree  of 
safety  against  the  ingress  of  water  and/or  the 

45  egress  of  contaminated  material/gas  than  could 
be  expected  from  the  sole  expedient  of  omitting 
the  access  tunnels  themselves.  The  vertical  ducts 
would  seem  to  afford  a  better  restriction  than 
could  be  generally  expected  with  an  inclined  heli- 

50  cal  transport  tunnel. 
The  invention  will  now  be  described  in  more 

detail  with  reference  to  the  accompanying  draw- 
ings,  in  which 

Figure  1  illustrates  a  plant  constructed  in  ac- 
55  cordance  with  the  invention; 

Figure  2  illustrates  the  performance  of  a  work- 
ing  operation  carried  out  in  an  inclined  auxiliary 
shaft; 

Figure  3  illustrates  the  performance  of  a  work- 
eo  ing  operation  in  a  vertical  shaft; 

Figure  4  illustrates  the  removal  of  shot  rock 
from  the  hollow  body  and  from  the  cavity; 

Figure  5  illustrates  filling  of  the  cavity  with  an 
65  elastoplastic,  deformable  material; 
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Figure  6  illustrates  the  geometry  of  the  exca- 
vated  cavity;  and 

Figure  7  illustrates  a  plant  constructed  in  ac- 
cordance  with  known  techniques  with  regard  to  a 
bentonite  shield. 

In  Figure  1  the  reference  1  designates  the 
ground  surface  from  which  two  vertical  shafts  2 
are  driven  to  a  depth  of  500  m  in  the  underlying 
bedrock.  The  shafts  2  are  placed  diametrically 
opposite  one  another  on  a  respective  side  of  an 
imaginary  circle.  An  annular  cavity  or  slot  4  is 
excavated  from  the  bedrock  at  a  depth  of 
200-500  m  in  a  manner  hereinafter  described,  this 
cavity  having  the  form  of  an  upstanding  circular 
cylinder  5  terminated  by  conically  tapering  end 
sections  6.  The  cavity  4  has  an  overall  width  of 
3-20  m.  In  the  case  of  waste  of  low  or  medium 
radioactivity,  the  width  of  the  slot/cavity  4  may  be 
in  the  order  of  1  m  or  more.  Located  between  the 
two  vertical  shafts  2  and  the  end  pieces  6  are 
vertically  and  radially  extending  slots  7,  which 
have  a  width  which  is  at  least  equal  to  that  of  the 
shafts  2.  The  slots  7  extend  down  to  the  bottom 
level  of  the  shaft  and  to  its  top  level  width  respec- 
tive  to  the  location  of  the  cavity. 
A  storage  space  (not  shown)  is  formed  in  the  rock 
located  inwardly  of  and  defined  by  the  cavity  4. 
The  interior  design  and  construction  of  the  stor- 
age  space  can  vary  in  accordance  with  the  kind  of 
storage  and/or  activity  concerned.  One  such  stor- 
age  space  is  illustrated  and  described  in  SE-A-8 
401  994-2;  a  further  storage  space  is  illustrated 
and  described  in  SE-A-7  613  996-3;  and  another  in 
SE-A-8  305  025-2.  The  internal  design  and  con- 
struction  of  the  storage  space,  however,  is  not  the 
subject  of  this  invention,  and  any  suitable  storage 
space  can  be  provided  in  the  rock  mass,  this 
storage  space  here  being  designated  the  hollow 
body. 

Excavation  of  the  cavity  4  is  commenced  with 
the  driving  of  the  vertical  shafts  2.  Lift  baskets  or 
cages  1  1  are  then  installed  in  the  shafts  2,  for  the 
hoisting  of  shot  rock  and  lowering  of  elastoplastic, 
deformable  material  with  which  the  cavity  4  is  re- 
filled.  Two  horizontal  tunnels  8  are  excavated 
from  the  bottom  of  respective  shafts  2  in  towards 
the  centre  of  the  bottom  level  of  the  storage  plant. 
A  circular  chamber  is  then  excavated  at  this  bot- 
tom  level.  Annular  tunnels  9  are  formed  on  the 
levels  of  the  vertical  cylindrical  part  of  the  plant. 
Similarly,  two  horizontal  tunnels  10  which  extend 
into  the  top  level  of  the  plant  are  formed  in  the 
same  manner  as  with  the  bottom  level.  A  plurality 
of  obligue  or  slanting  driving  benches  or  adits  12 
are  formed  with  the  aid  of,  for  example,  full-face 
boring  techniques.  The  rock  mass  is  drilled  lateral- 
ly  from  these  driving  adits  12  (Figure  2)  towards 
adjacent  adits  12  for  the  purpose  of  blasting  and 
excavating  the  lower  conical  part  of  the  cavity  4. 
The  shot  rock  is  transported  to  the  shafts  2,  in 
which  a  dump-container  13  is  arranged  for  vertical 
movement.  The  slots  7  are  driven  and  blasted  at 
the  same  time  as  the  conical  part  of  the  cavity  4, 
and  constitute  therewith  transport  routes  between 
the  conical  part  of  the  cavity  4  and  the  shafts  2. 

Subsequent  to  excavating  a  given  section  of  the 
rock  mass  (10  m),  elastoplastic,  deformable  mate- 
rial  is  distributed  throughout  and  packed  into  the 
cavity  4  thus  formed,  with  the  aid  of  the  lift  or  a 
similar  rock  pass  (Figure  5).  A  vertical  driving  shaft 
14  is  formed  between  the  annular  tunnels  9  in  the 
same  manner  as  that  described  above.  When  final 
driving  of  the  cavity  4  has  reached  the  upper 
annular  tunnel  9,  obligue  driving  adits  12  are 
again  driven  to  the  top  level.  Figure  3  illustrates 
the  drilling  of  bores  for  blasting  the  cavity  4  bet- 
ween  adjacent  vertical  driving  shafts  14. 

Figure  4  illustrates  the  dumping  of  shot  rock- 
mass,  the  shot  rock  shown  in  Figure  4  deriving 
partly  from  the  excavation  of  the  hollow  body  and 
partly  from  excavation  of  the  cavity  4.  The  shot 
rock  is  transported  by  truck  to  the  dumping  con- 
tainer  13,  into  which  the  hoist  basket  or  bucket  1  1 
is  lowered  and  automatically  filled.  When  excavat- 
ing  the  rock-mass  and  transporting  the  shot  rock 
to  the  hoist  basket,  the  elastoplastic,  deformable 
material  is  shielded  with  steel  plates,  partly  to 
facilitate  the  work  of  the  transporting  and  loading 
machines,  and  partly  to  guarantee  the  homogeni- 
ty  of  the  deformable  material,  preferably  bento- 
nite. 

As  before  mentioned,  the  procedure  of  filling 
the  cavity  4  with  bentonite  is  illustrated  in  Figure 
5,  which  shows  the  aforesaid  steel  plates  mounted 
on  the  rock  face  while  this  work  is  being  carried 
out. 

Figure  6  illustrates  the  geometry  of  the  bento-  . nite-filled  cavity.  Both  Figure  6  and  Figure  4  illus- 
trate  removal  of  the  shot  rock  obtained  when 
blasting  the  storage  space  (not  shown)  in  the 
hollow  body,  through  horizontal  tunnels  at  the 
bottom  level  of  the  storage  space. 

Figure  1  also  illustrates  the  arrangement  of  a  so- 
called  hydraulic  cage  around  the  plant.  In  this 
respect,  at  least  two  but  preferably  more,  three  in 
Figure  1,  horizontal  annular  tunnels  16  are  exca- 
vated  or  driven  externally  of  the  bentonite  shield, 
the  cavity  4.  A  large  number  of  vertical  bores  15 
are  drilled  between  the  horizontal  annular  tunnels 
16,  at  a  centre-to-centre  distance  of  VA-2  m  apart, 
these  vertical  boreholes  15  (shown  in  broken  lines 
in  Figure  1  )  being  collected  at  points  above  the  top 
and  beneath  the  bottom  of  the  plant.  The  boreho- 
les  function  as  conduits  for  draining-off  water 
which  enters  the  construction  site  over  the  period 
during  which  construction  work  is  carried  out  and 
during  monotoring  periods,  this  water  being  col- 
lected  at  the  bottom  of  the  plant  and  pumped 
away  via  a  pumping  station  17. 

Construction  of  the  hydraulic  cage  can  be  ef- 
fected  quite  independently  of  the  construction  of 
the  remainder  of  the  plant. 

As  illustrated  in  Figure  1,  a  vertical  shaft  18  used 
in  the  construction  of  the  hydraulic  cage  for  intro- 
ducing  various  equipment  into  the  construction 
site  and  the  removal  of  shot  rock  therefrom  is  also 
used  as  an  access  tunnel  or  adit  19  to  an  upper 
slot  7.  Ventilation  conduits  20  are  also  drawn 
through  the  slots  7,  for  ventilation  of  the  interior  of 
the  plant  during  its  construction  and  during  filling 
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of  the  cavity  4.  A  service  shaft  21  for  servicing  the 
storage  space  extends  partially  vertically  and  par- 
tially  horizontally  in  the  form  of  a  tunnel  in  the 
vicinity  of  the  top  level  of  the  storage  space. 

The  cavity  4  can  be  formed  and  filled  with  ben- 
tonite  in  the  aforesaid  manner  with  the  minimum 
of  connecting  and/or  through-passing  access  tun- 
nels. 

The  number  of  shafts  2  can  be  varied  according 
to  the  size  of  the  storage  space  provided,  and  may 
range  from  1-5,  preferably  2-3.  The  shafts  2  may 
also  be  driven  radially  internally  of  the  cavity  4,  or 
externally  thereof  as  desired.  The  shafts  may  even 
be  driven  at  some  distance  from  the  cavity  4  and 
connected  therewith  through  a  vertical  slot,  e.g.  a 
modification  of  the  slot  7. 

Claims 

1.  A  method  for  excavating  a  storage  plant  for 
storing  radioactive  waste  in  rock  formations,  the 
plant  comprising  a  hollow  body,  the  walls  of 
which  are  formed  from  solid  material  and  the 
interior  of  which  forms  a  storage  space  for  the 
radioactive  waste,  and  in  which  plant  the  hollow 
body  il  located  within  a  cavity  formed  in  the  rock 
and  having  larger  dimensions  than  the  hollow 
body,  with  said  body  spaced  from  the  walls  of  said 
inner  cavity,  and  in  which  the  space  between  said 
body  and  said  walls  of  the  inner  cavity  is  intended 
to  be  filled  with  elastoplastic,  deformable  mate- 
rial,  characterized  by  forming  at  least  one  vertical 
shaft  (2)  which  extends  partially  through  the  loca- 
tion  of  the  aforesaid  cavity  (4):  and  by  excavating 
said  cavity  (4)  from  rock  from  the  bottom  of  said 
shaft  (2)  and  upwards,  while  filling  said  cavity  (4) 
with  an  elastoplastic,  deformable  material  sub- 
stantially  at  the  same  time  as  the  cavity  (4)  is 
formed. 

2.  A  method  according  to  claim  1,  characterized 
by  forming  at  least  two  mutually  spaced  horizon- 
tally  extending  annular  tunnels  (16)  arranged 
around  said  cavity  (4),  preferably  of  circular  cross- 
section;  by  interconnecting  said  annular  tunnels 
(16)  by  means  of  a  plurality  of  drill  holes  (15);  and 
by  drilling  further  holes  towards  a  central  point 
above  and  beneath  the  plant,  to  create  a  hydraulic 
cage  around  said  cavity  (4). 

3.  A  method  according  to  claim  1,  characterized 
by  driving  two  vertical  shafts  (2). 

4.  A  method  according  to  claim  1,  characterized 
by  excavating  the  cavity  (4)  in  the  form  of  a  verti- 
cal,  upstanding  circular  cylinder  exhibiting  up- 
wardly  and  downwardly  extending  conically  ta- 
pering  end  parts. 

5.  A  method  according  to  claims  1,  3  and  4, 
characterized  by  driving  the  vertical  shaft  (2)  or 
shafts  (2)  substantially  through  the  vertical  circu- 
lar,  cylindrical  part  of  the  cavity  (4);  by  extending 
the  shaft  of  shafts  (2)  above  and  below  the  loca- 
tion  of  said  circular  cylindrical  part;  by  excavating 
vertical  slots  (7)  through  the  rock  up  to  the  conical 
sides  of  the  cavity  (4);  and  by  filling  the  vertical 
slots  (7)  with  elastoplastic,  deformable  material. 

6.  A  method  according  to  claim  5,  characterized 
by  driving  service  tunnels  (19,  20,  21)  through  said 
vertical  slots  (7),  to  facilitate  servicing  of  the  plant 
during  its  preparation  and  operation,  including 
the  inner  hollow  body. 

Patentanspriiche 

1.  Verfahren  zum  Ausschachten  einer  Lage- 
rungsanlage  zur  Lagerung  von  radioaktivem  Ab- 
fall  in  Gesteinsformationen,  wobei  die  Anlage  ei- 
nen  Hohlkorper  umfaBt,  dessen  Wande  von  fe- 
stem  Material  gebildet  werden  und  dessen  Inne- 
res  einen  Lagerungsraum  fur  den  radioaktiven 
Abfall  bildet,  und  wobei  in  dieser  Anlage  der  Hohl- 
korper  in  einem  Hohlraum  liegt,  der  im  Gestein 
ausgebildet  ist  und  groBere  Abmessungen  als  der 
Hohlkorper  aufweist,  wobei  dieser  Hohlkorper  von 
den  Wanden  des  inneren  Hohlraumes  einen  Ab- 
stand  hat  und  wobei  der  Abstand  zwischen  die- 
sem  Hohlkorper  und  den  Wanden  des  inneren 
Hohlraums  dazu  bestimmt  ist,  mit  elastoplasti- 
schem,  verformbarem  Material  gefiillt  zu  werden, 
dadurch  gekennzeichnet,  dafS  man  wenigstens  ei- 
nen  vertikalen  Schacht  (2)  bildet,  der  sich  teilweise 
durch  die  Stelle  des  genannten  Hohlraums  (4) 
erstreckt,  und  den  Hohlraum  (4)  vom  Boden  des 
Schachtes  (2)  aus  und  aufwarts  ausschachtet, 
wahrend  man  den  Hohlraum  (4)  mit  einem  elasto- 
plastischen,  verformbaren  Material  im  wesentli- 
chen  gleichzeitig  mit  der  Bildung  des  Hohlraums 
(4)  ausfullt. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  wenigstens  zwei  voneinander 
beabstandete,  sich  horizontal  erstreckende  Ring- 
stollen  (16)  bildet,  die  urn  den  Hohlraum  (4)  herum 
angeordnet  sind  und  vorzugsweise  ringformigen 
Querschnitt  haben,  indem  man  die  Ringstollen 
(16)  mit  Hilfe  mehrerer  Bohrlocher  (15)  unterein- 
ander  verbindet  und  weitere  Locher  zu  einem  Mit- 
telpunkt  oberhalb  und  unterhalb  der  Anlage  bohrt, 
urn  einen  hydraulischen  Kafig  urn  den  Hohlraum 
(4)  herum  zu  erzeugen. 

3.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  zwei  vertikale  Schachte  (2)  vor- 
antreibt. 

4.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  den  Hohlraum  (4)  in  der  Form 
eines  vertikalen,  aufrecht  stehenden  Ringzylinders 
ausschachtet,  der  aufwarts  und  abwarts  sich  er- 
streckende,  kegelformig  sich  verjiingende  Endtei- 
le  besitzt. 

5.  Verfahren  nach  den  Anspriichen  1,  3  und  4, 
dadurch  gekennzeichnet,  daB  man  den  vertikalen 
Schacht  (2)  oder  die  vertikalen  Schachte  (2)  im 
wesentlichen  durch  den  vertikalen  kreisformigen 
zylindrischen  Teil  des  Hohlraumes  (4)  vorantreibt, 
indem  man  den  Schacht  oder  die  Schachte  (2)  bis 
oberhalb  und  unterhalb  der  Stelle  dieses  kreiszy- 
lindrischen  Teils  erstreckt,  indem  man  vertikale 
Schlitze  (7)  durch  das  Gestein  bis  zu  den  kegelfor- 
migen  Stellen  des  Hohlraums  (4)  ausschachtet 
und  indem  man  die  vertikalen  Schlitze  (7)  mit 
elastoplastischem,  verformbarem  Material  aus- 
fullt. 
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annulaires  horizontaux  (16)  espaces  I'un  de  I'autre 
et  agences  autour  de  la  cavite  (4),  en  etant  de 
preference  de  section  transversale  circulaire,  I'in- 
terconnexion  de  ces  tunnels  annulaires  (16)  par 
une  serie  de  trous  de  forage  (15),  et  le  forage  de 
trous  supplementaires  vers  un  point  central  au- 
dessus  et  en  dessous  de  I'installation  en  vue  de 
creer  une  cage  hydraulique  tout  autour  de  la  ca- 
vite  (4). 

3.  Procede  suivant  la  revendication  1,  caracte- 
rise  par  le  forage  de  deux  puits  verticaux  (2). 

4.  Procede  suivant  la  revendication  1,  caracte- 
rise  par  I'excavation  de  la  cavite  (4)  sous  la  forme 
d'un  cylindre  droit  vertical,  comportant  des  par- 
ties  extremes  d'allure  conique  s'etendant  vers  le 
haut  et  vers  le  bas. 

5.  Procede  suivant  I'une  quelconque  des  reven- 
dications  1,  3  et  4,  caracterise  par  le  forage  du  ou 
des  puits  verticaux  (2)  sensiblement  a  t  ravers  la 
partie  cylindrique  circulaire  verticale  de  la  cavite 
(4),  I'extension  du  ou  des  puits  (2)  au-dessus  et  en 
dessous  de  I'endroit  de  cette  partie  cylindrique 
circulaire,  I'excavation  de  fentes  verticales  (7)  a 
travers  la  roche  jusqu'aux  cotes  coniques  de  la 
cavite  {4),  et  le  remplissage  des  fentes  verticales 
(7)  par  une  matiere  deformable,  elasto-plastique. 

6.  Procede  suivant  la  revendication  5,  caracte- 
rise  par  le  forage  de  tunnels  de  service  (19,  20,  21  ) 
a  travers  ces  fentes  verticales  (7)  pour  faciliter 
I'entretien  de  I'installation  durant  sa  preparation 
et  son  fonctionnement,  y  compris  le  corps  creux 
interne. 

6.  Verfahren  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  da&  man  Wartungsstollen  (19,  20,  21) 
durch  die  vertikalen  Schlitze  (7)  vorantreibt,  urn 
die  Wartung  der  Anlage  wahrend  ihrer  Herstel- 
lung  und  ihres  Betriebs  einschlieBlich  des  inneren  5 
Hohlkorpers  zu  erleichtern. 

Revendications 

1.  Procede  d'excavation  d'une  installation  de  w 
stockage  pour  emmagasiner  des  dechets  radioac- 
tifs  dans  des  formations  rocheuses,  cette  installa- 
tion  comprenant  un  corps  creux  dont  les  parois 
sont  formees  d'un  materiau  solide  et  dont  I'inte- 
rieur  constitue  un  espace  de  stockage  pour  les  is 
dechets  radioactifs,  installation  dans  laquelle  le 
corps  creux  est  localise  a  I'interieur  d'une  cavite 
formee  dans  la  roche  et  presentant  des  dimen- 
sions  superieures  a  celles  du  corps  creux,  celui-ci 
etant  espace  des  parois  de  cette  cavite  interne,  20 
I'espace  compris  entre  ce  corps  et  les  parois  de  la 
cavite  interne  6tant  destine  a  etre  rempli  d'une 
matiere  deformable,  elasto-plastique,  caracterise 
par  la  formation  d'au  moins  un  puits  vertical  (2) 
qui  s'etend  partiellement  a  travers  I'endroit  de  la  2s 
cavite  (4)  precitee,  et  I'excavation  de  cette  cavite 
(4)  dans  la  roche  depuis  le  bas  du  puits  susdit  (2) 
et  vers  le  haut,  tout  en  remplissant  cette  cavite  (4) 
par  une  matiere  deformable,  elasto-plastique  sen- 
siblement  en  meme  temps  que  la  cavite  (4)  est  30 
formee. 

2.  Procede  suivant  la  revendication  1,  caracte- 
rise  par  la  formation  d'au  moins  deux  tunnels 
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