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(57)  A  method  of  producing  a  concrete  encasing  in 
the  ground,  comprising:  providing  a  hole  in  the  ground 
which  defines  a  proximal  end  and  a  distal  end,  and  pro- 
viding  a  casing  (60)  having  an  outer  casing  wall  of  a  con- 
figuration  allowing  the  casing  to  be  moved  within  the 
hole  in  the  longitudinal  direction  thereof  from  the  distal 
end  to  the  proximal  end,  and  including  a  set  of  nozzles 
(94,96)  positioned  at  one  end  of  the  outer  casing  wall 
for  the  expelling  of  liquid  or  pasty  concrete  material.  The 
casing  includes  conductor  means  (88,90)  for  the  supply 
of  the  liquid  or  pasty  concrete  material  to  the  set  of  noz- 
zles  (94,96)  from  a  source  supplying  the  liquid  or  pasty 
concrete  material.  Positioning  the  casing  at  the  distal 
end  of  the  hole  so  as  to  position  said  one  end  of  the 
outer  casing  wall  facing  towards  the  proximal  end  of  the 
hole.  Supplying  the  liquid  or  pasty  concrete  material  to 
the  set  of  nozzles  and  expelling  the  liquid  or  pasty  sub- 
stance  therefrom  for  filling  out  the  cavity  (104)  defined 
between  the  outer  casing  wall  of  the  casing  and  the  inner 
wall  of  the  hole.  Moving  the  casing  from  the  distal  end 
of  the  hole  towards  the  proximal  end  of  the  hole  while 
expelling  the  liquid  or  pasty  concrete  material  from  the 
set  of  nozzles,  thereby  in  situ  casting  the  concrete  en- 
casing  constituting  a  continuous  concrete  encasing  and 
supporting  the  concrete  encasing  by  the  outer  casing 
wall  of  the  casing  until  the  concrete  encasing  has  solid- 
ified  to  a  self-supporting  structure. 
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Description 

In  numerous  instances,  a  concrete  encasing  is  to 
be  produced  within  a  hole  in  the  ground,  e.g.  for  sup- 
porting  a  structural  element,  such  as  a  pier.  Thus,  the  s 
concrete  encasing  may  constitute  a  supporting  encas- 
ing  to  which  the  pier  is  fixated.  Alternatively,  the  concrete 
encasing  may  constitute  a  circumferential  wall  within  the 
hole,  such  as  a  wall  within  a  tunnel,  a  sewer,  a  drain 
pipe,  an  underground  gas  line  or  an  underground  oil  10 
pipe,  etc. 

In  producing  an  adequate  support  for  e.g.  a  road,  a 
bridge,  a  building,  such  as  a  skyscraper,  etc.,  supporting 
piers  have  often  been  used.  Also  within  the  railroad 
building  area,  pylons  have  in  numerous  instances  been  15 
supported  by  means  of  piers.  Common  to  the  prior  art 
technique,  the  concrete  encasing  to  which  the  pier  is  fix- 
ated  for  supporting  the  pier,  is  constituted  by  a  pre-cast 
concrete  encasing,  or  alternatively  a  steel  encasing 
which  is  introduced  into  the  hole  produced  in  the  ground,  20 
e.g.  by  boring  or  pile-driving.  Afterthe  introduction  of  the 
concrete  encasing  into  the  bore,  the  pier  is  introduced 
into  the  through-going  central  aperture  of  the  concrete 
encasing  and  fixated  relative  thereto  by  means  of  e.g. 
liquid  or  pasty  concrete  which  is  forced  into  the  inter-  25 
space  defined  between  the  outer  wall  of  the  pier  and  the 
inner  wall  of  the  pre-cast  concrete  encasing.  In  produc- 
ing  sewers  or  similar  substantially  horizontal  pipes,  also 
including  tunnels,  etc.,  the  hole  is  initially  produced, 
whereupon  pre-cast  semi-circular  or  circular  elements  30 
are  fixated  relative  to  one  another  for  supporting  the 
ground  and  for  producing  the  inner  wall  of  the  pipe  or 
tunnel.  The  elements  are  often  fixated  relative  to  one 
another  by  means  of  elaborated  bolt  assemblies  which 
require  skill  and  increase  the  complexity  of  the  entire  35 
structure. 

Within  the  field  of  renovating  sewers,  the  so-called 
INSITUFORM®  technique  has  been  known  for  approx- 
imately  2  decades  and  has  proven  highly  advantageous 
and  successful  for  providing  a  simple  and  durable  inner  40 
covering  of  the  existing  brick  wall  or  cast  sewer  wall. 
Still,  the  INSITUFORM®  technique,  however,  has  not  till 
now  been  developed  for  producing  structures,  i.e.  into 
a  technique  rendering  it  possible  to  produce  a  wall  within 
a  hole  or  a  bore  produced  in  the  ground.  45 

It  is  an  object  of  the  present  invention  to  produce  a 
novel  technique  rendering  it  possible  to  produce  a  more 
simple  concrete  encasing  in  a  hole  in  the  ground. 

It  is  a  feature  of  the  present  invention  that  a  concrete 
encasing  may  be  produced  in  accordance  with  the  tech-  so 
niques  of  the  present  invention  eliminating  any  pre-cast- 
ing  procedures  and  also  rendering  it  possible  to  produce 
the  concrete  encasing  in  a  single  casting  operation  on 
the  actual  site  or  on  location. 

It  is  an  advantage  of  the  present  invention  that  the  55 
technique  of  producing  concrete  encasings  in  holes  in 
the  ground  may  be  carried  out  irrespective  of  the  orien- 
tation  of  the  hole,  meaning  that  the  concrete  encasing 

may  be  produced  irrespective  of  whether  or  not  the  hole 
is  vertical  or  horizontal  or  defines  an  orientation  of  any 
arbitrary  sloping  direction  relative  to  the  vertical  or  hor- 
izontal  direction. 

The  above  object,  the  above  feature  and  the  above 
advantage  together  with  numerous  other  objects,  fea- 
tures  and  advantages  which  will  be  evident  from  the  be- 
low  detailed  description  of  the  present  invention  are  in 
accordance  with  a  first  aspect  of  the  present  invention 
obtained  by  a  method  of  producing  a  concrete  encasing 
in  the  ground,  comprising: 

i)  providing  a  hole  in  the  ground,  said  hole  defining 
a  longitudinal  and  a  transversal  direction,  and  said 
hole  defining  a  proximal  end  and  a  distal  end, 

ii)  providing  a  casing  having  an  outer  casing  wall  of 
a  configuration  allowing  said  casing  to  be  moved 
within  said  hole  in  said  longitudinal  direction  thereof 
from  said  distal  end  to  said  proximal  end,  said  outer 
casing  wall  defining  a  first  end  and  a  second  end, 
and  said  casing  including  a  set  of  nozzles  posi- 
tioned  at  said  second  end  of  said  outer  casing  wall 
for  the  expelling  of  liquid  or  pasty  concrete  material, 
and  said  casing  including  conductor  means  for  the 
supply  of  said  liquid  or  pasty  concrete  material  to 
said  set  of  nozzles  from  a  source  supplying  said  liq- 
uid  or  pasty  concrete  material, 

iii)  positioning  said  casing  at  said  distal  end  of  said 
hole  so  as  to  position  said  first  end  of  said  outer  cas- 
ing  wall  juxtaposed  said  distal  end  and  so  as  to  po- 
sition  said  second  end  of  said  outer  casing  wall  fac- 
ing  towards  said  proximal  end  of  said  hole, 

iv)  supplying  said  liquid  or  pasty  concrete  material 
to  said  set  of  nozzles  through  said  conductor  means 
for  expelling  said  liquid  or  pasty  substance  there- 
from  for  filling  out  the  cavity  defined  between  said 
outer  casing  wall  of  said  casing  and  the  inner  wall 
of  said  hole,  and 

v)  moving  said  casing  from  said  distal  end  of  said 
hole  towards  said  proximal  end  of  said  hole  while 
expelling  said  liquid  or  pasty  concrete  material  from 
said  set  of  nozzles,  thereby  in  situ  casting  said  con- 
crete  encasing  constituting  a  continuous  concrete 
encasing  and  supporting  said  concrete  encasing  by 
said  outer  casing  wall  of  said  casing  until  said  con- 
crete  encasing  has  solidified  to  a  self-supporting 
structure. 

According  to  the  method  according  to  the  first  as- 
pect  of  the  present  invention,  the  concrete  encasing  is 
in  situ  cast  as  the  concrete  encasing  is  produced  in  the 
hole  in  the  ground  by  means  of  the  casing  which  is 
moved  longitudinally  through  the  hole  in  the  ground  from 
the  distal  end  to  the  proximal  end  of  the  hole  and  at  the 
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same  time  expelling  the  liquid  or  pasty  concrete  material 
from  the  set  of  nozzles  of  the  casing.  Dependent  on  the 
actual  application,  the  casing  characteristic  of  the 
present  invention  may  have  any  appropriate  cross-sec- 
tional  configuration,  such  as  a  quadratic  or  rectangular, 
an  elliptic,  a  circular,  etc.  configuration,  or  any  combina- 
tion  of  the  above  configurations. 

Dependent  on  the  implementation  of  the  method  of 
the  present  invention  and  the  site  of  producing  the  con- 
crete  encasing,  the  casing  may  be  moved  continuously 
from  the  distal  end  to  the  proximal  end  as  the  liquid  or 
pasty  concrete  material  is  expelled  continuously  or  in- 
termittently  from  the  nozzles,  or  alternatively,  the  casing 
may  be  moved  intermittently  from  the  distal  end  to  the 
proximal  end,  as  the  liquid  or  pasty  concrete  material  is 
expelled  continuously  or  intermittently  from  the  nozzles. 

The  orientation  of  the  hole,  i.e.  the  longitudinal  di- 
rection  defined  by  the  hole  may  as  stated  above  consti- 
tute  a  vertical  or  substantially  vertical  direction,  a  hori- 
zontal  or  substantially  horizontal  direction,  or  any  slop- 
ing  direction  relative  to  the  vertical  or  horizontal  direc- 
tion. 

The  hole  within  which  the  concrete  encasing  is  pro- 
duced  in  accordance  with  the  in  situ  casting  technique 
according  to  the  present  invention  may  constitute  a  pre- 
produced  hole  or  an  existing  hole,  such  as  a  sewer  or  a 
drain  pipe,  a  pre-drilled  or  pre-produced  hole,  or  alter- 
natively  be  produced  in  conjunction  with  the  production 
of  the  concrete  encasing  in  accordance  with  the  method 
of  the  present  invention  as  the  hole  may  be  produced 
through  driving  a  pipe  into  the  ground,  through  digging 
the  hole  by  means  of  an  excavator  or  the  like,  or  through 
cracking  an  existing  bore  by  means  of  a  mandrel  or  sim- 
ilar  hole-producing  instrument.  Alternatively  and  advan- 
tageously,  the  hole  is  produced  through  drilling  by 
means  of  a  drill  tool  in  conjunction  with  the  casting  of 
the  in  situ  cast  concrete  encasing  in  accordance  with 
the  method  according  to  the  present  invention. 

According  to  alternative  embodiments  of  the  meth- 
od  according  to  the  present  invention,  the  step  of  pro- 
viding  the  casing  and  positioning  the  casing  at  the  distal 
end  of  the  hole  may  be  performed  in  connection  with  or 
succeeding  the  step  of  producing  the  hole,  as  the  tech- 
nique  of  casting  the  concrete  encasing  within  the  hole 
in  accordance  with  the  method  of  the  present  invention 
may  be  produced  in  connection  with  or  succeeding  the 
production  of  the  hole. 

Provided  the  hole  to  be  reinforced  by  means  of  the 
concrete  encasing  produced  in  accordance  with  the 
method  of  the  present  invention  is  produced  by  means 
of  a  drill  tool,  the  drill  tool  preferably  comprises  a  drill 
pipe  which  further  advantageously  and  preferably  con- 
stitutes  the  casing.  Furthermore,  the  drill  tool  may  ad- 
vantageously  comprise  a  drill  bit  which  is  positioned  at 
the  one  end  of  the  drill  pipe  constituting  the  first  end  of 
the  casing. 

The  technique  of  producing  the  hole  by  means  of  a 
drill  tool  comprising  a  drill  pipe  and  a  drill  bit  and  the 

technique  of  producing  the  concrete  encasing  by  means 
of  the  drill  pipe  constituting  the  casing  characteristic  of 
the  technique  according  to  the  present  invention  may 
further  be  improved,  provided  the  drill  bit  protrudes  from 

5  the  first  end  of  the  drill  pipe  and  defines  a  maximum  out- 
er  diameter  exceeding  the  maximum  outer  diameter  of 
the  drill  pipe  as  the  drill  pipe  may  perform,  while  the  drill 
pipe  is  moved  from  the  distal  end  to  the  proximal  end 
for  casting  the  concrete  encasing,  a  compression  action 

10  to  the  self-supporting  concrete  encasing  exposed  at  the 
first  end  of  the  drill  pipe,  which  compression  action  may, 
on  the  one  hand,  eliminate  any  cavities  within  the  self- 
supporting,  yet  still  plastic  concrete  encasing,  or  any 
cavities  produced  unintentionally  between  the  concrete 

is  encasing  and  the  surrounding  earth  formations. 
The  liquid  or  pasty  concrete  material  may,  depend- 

ent  on  the  actual  application  and  situation,  constitute 
any  appropriate  concrete  suspension  which  in  accord- 
ance  with  the  techniques  wellknown  within  the  art  per 

20  se  may  have  accelerated  solidification  characteristics 
as  the  liquid  or  pasty  concrete  material  may  constitute 
an  aqueous  suspension  of  Portland  cement,  to  which 
suspension  water  glass  and  optionally  an  acid  is  added, 
constituting  a  solidification  accelerating  component  and 

25  a  plasticizer  or  pH-controlling  agent,  respectively. 
The  method  according  to  the  first  aspect  of  the 

present  invention  may,  as  stated  above,  advantageous- 
ly  be  used  for  producing  a  concrete  encasing  in  which 
supporting  piers  are  fixated.  Thus,  according  to  the 

30  presently  preferred  embodiment  of  the  method  accord- 
ing  to  the  present  invention,  the  method  further  compris- 
es: 

vi)  providing  a  pier  including  an  elongated  fixation 
35  shaft  and  of  a  configuration  allowing  said  elongated 

fixation  shaft  to  be  received  within  said  concrete  en- 
casing, 

vii)  positioning  said  elongated  fixation  shaft  within 
40  said  concrete  encasing  so  as  to  circumferentially 

encircle  said  elongated  fixation  shaft  by  said  con- 
crete  encasing,  thereby  defining  an  annular  space 
between  the  outer  surface  of  said  elongated  fixation 
shaft  and  the  inner  wall  of  said  concrete  encasing, 

45  and 

viii)  fixating  said  elongated  fixation  shaft  relative  to 
said  concrete  encasing  by  applying  a  liquid  or  pasty 
concrete  material  into  said  annular  space. 

50 
The  pier  may,  dependent  on  the  actual  application, 

constitute  a  cylindrical  element  such  as  a  circular  cylin- 
drical  element,  as  the  casing  which  preferably  is  consti- 
tuted  by  the  drill  pipe  also  constitutes  a  circular  cylindri- 

55  cal  body. 
The  method  according  to  the  present  invention  is  in 

a  particular  application  used  for  producing  pylons  sup- 
porting  overhead  wires  of  railroad  wirings.  For  support- 

45 

50 
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ing  the  pylons,  the  piers  which  are  cast  into  the  concrete 
encasings  produced  in  accordance  with  the  techniques 
according  to  the  present  invention  preferably  include  ar- 
resting  heads  protruding  from  the  one  end  of  the  elon- 
gated  fixation  shafts  of  the  individual  piers.  s 

The  above  object,  the  above  feature  and  the  above 
advantages  together  with  numerous  other  objects,  fea- 
tures  and  advantages  will  be  evident  from  the  below  de- 
tailed  description  of  the  present  invention  in  accordance 
with  a  second  aspect  of  the  present  invention  obtained  10 
by  an  apparatus  for  producing  a  concrete  encasing  with- 
in  a  hole  in  the  ground,  said  hole  defining  a  longitudinal 
and  a  transversal  direction,  and  said  hole  defining  a 
proximal  end  and  a  distal  end,  said  plant  comprising: 

15 
i)  casing  means  having  an  outer  casing  wall  of  a 
configuration  allowing  said  casing  means  to  be 
moved  within  said  hole  in  said  longitudinal  direction 
thereof  from  said  distal  end  to  said  proximal  end, 
said  outer  casing  wall  defining  a  first  end  and  a  sec-  20 
ond  end,  and  said  casing  means  including  a  set  of 
nozzles  positioned  at  said  second  end  of  said  outer 
casing  wall  for  the  expelling  of  liquid  or  pasty  con- 
crete  material,  and  said  casing  means  including 
conductor  means  for  the  supply  of  said  liquid  or  25 
pasty  concrete  material  to  said  set  of  nozzles  from 
a  source  supplying  said  liquid  or  pasty  concrete  ma- 
terial, 

casing  until  said  concrete  encasing  has  solidified  to 
a  self-supporting  structure. 

The  apparatus  according  to  the  second  aspect  of 
the  present  invention  may  in  accordance  with  alternative  55 
embodiments  fulfil  any  of  the  above  and  any  optional 
requirements  relating  to  the  technique  of  producing  in 
situ  cast  concrete  encasings. 

The  above  object,  the  above  feature  and  the  above 
advantages  together  with  numerous  other  objects,  fea- 
tures  and  advantages  will  be  evident  from  the  below  de- 
tailed  description  of  the  present  invention  in  accordance 
with  a  third  aspect  of  the  present  invention  obtained  by 
a  concrete  encasing  provided  within  a  hole  in  the 
ground,  the  concrete  encasing  being  produced  in  ac- 
cordance  with  the  method  according  to  the  first  aspect 
of  the  present  invention  and/or  by  means  of  the  appa- 
ratus  according  to  the  second  aspect  of  the  present  in- 
vention,  as  the  concrete  encasing  constitutes  an  in  situ 
cast  continuous  concrete  encasing. 

The  present  invention  will  now  be  further  described 
with  reference  to  the  drawings,  in  which 

Fig.  1  is  a  schematic  and  sectional  view  illustrating 
a  first  and  presently  preferred  embodiment  of  a 
method  according  to  the  present  invention  of  found- 
ing  a  pier,  such  as  a  pylon  supporting  an  overhead 
contact  wire  in  a  hole  formed  or  drilled  in  the  ground, 
Fig.  2  is  a  schematic,  sectional  and  partly  broken- 
away  view  of  a  first  and  presently  preferred  embod- 
iment  of  a  tool  according  to  the  present  invention  to 
be  used  for  carrying  out  the  method  according  to 
the  present  invention, 
Fig.  3a  is  a  schematic  and  sectional  view  similar  to 
the  view  of  Fig.  2  illustrating  a  first  step  of  the  first 
and  presently  preferred  embodiment  of  the  method 
according  to  the  present  invention  of  founding  a  pier 
in  a  hole  formed  or  drilled  in  the  ground  by  means 
of  the  tool  illustrated  in  Fig.  2, 
Fig.  3b  is  a  schematic  and  sectional  view  similar  to 
the  view  of  Fig.  2  illustrating  a  second  step  of  the 
first  and  presently  preferred  embodiment  of  the 
method  according  to  the  present  invention  of  found- 
ing  the  pier  in  the  hole  formed  or  drilled  in  the 
ground,  which  second  step  constitutes  a  step  of  in 
situ  casting  a  concrete  encasing  in  the  hole  formed 
or  drilled  in  the  ground, 
Fig.  3c  is  a  schematic  and  sectional  view  similar  to 
the  view  of  Fig.  2  illustrating  a  third  step  of  the  first 
and  presently  preferred  embodiment  of  the  method 
according  to  the  present  invention  of  founding  the 
pier  in  the  hole  formed  or  drilled  in  the  ground,  in 
which  third  step  the  pier  is  positioned  in  the  in  situ 
casted  concrete  encasing, 
Fig.  3d  is  a  schematic  and  sectional  view  similar  to 
the  view  of  Fig.  2  illustrating  a  fourth  step  of  the  first 
and  presently  preferred  embodiment  of  the  method 
according  to  the  present  invention  of  founding  the 
pier  in  the  ground,  in  which  fourth  step  a  pylon  for 
supporting  an  overhead  contact  wire  is  fixated  rel- 
ative  to  the  pier  founded  in  the  hole  formed  or  drilled 
in  the  ground, 
Fig.  3e  is  a  schematic  and  sectional  view  similar  to 
the  view  of  Fig.  2  illustrating  a  second  or  alternative 
embodiment  of  a  tool  according  to  the  present  in- 
vention, 

ii)  means  for  positioning  said  casing  means  at  said  30 
distal  end  of  said  hole  so  as  to  position  said  first  end 
of  said  outer  casing  wall  juxtaposed  said  distal  end 
and  so  as  to  position  said  second  end  of  said  outer 
casing  wall  facing  towards  said  proximal  end  of  said 
hole,  35 

iii)  means  for  supplying  said  liquid  or  pasty  concrete 
material  to  said  set  of  nozzles  through  said  conduc- 
tor  means  for  expelling  said  liquid  or  pasty  sub- 
stance  therefrom  for  filling  out  the  cavity  defined  be-  40 
tween  said  outer  casing  wall  of  said  casing  and  the 
inner  wall  of  said  hole,  and 

iv)  means  for  moving  said  casing  means  from  said 
distal  end  of  said  hole  towards  said  proximal  end  of  45 
said  hole  while  expelling  said  liquid  or  pasty  con- 
crete  material  from  said  set  of  nozzles,  thereby  in 
situ  casting  said  concrete  encasing  constituting  a 
continuous  concrete  encasing  and  supporting  said 
concrete  encasing  by  said  outer  casing  wall  of  said  so 

4 
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Fig.  3f  is  a  schematic  and  sectional  view  similar  to 
the  view  of  Fig.  3e  illustrating  a  third  or  further  al- 
ternative  embodiment  of  the  tool  according  to  the 
present  invention, 
Fig.  4  is  a  schematic  and  sectional  view  illustrating 
a  second  embodiment  of  the  method  according  to 
the  present  invention  of  in  situ  casting  an  encasing 
constituting  a  sewer  encasing,  and 
Fig.  5  is  a  schematic  and  sectional  view  illustrating 
a  third  embodiment  of  the  method  according  to  the 
present  invention  of  in  situ  casting  a  tunnel  lining. 

In  Fig.  1,  a  machine  10  is  shown,  which  machine 
constitutes  a  self-propelling  machine  for  driving  on  the 
road,  or  alternatively  on  rails.  The  machine  1  0  compris- 
es  a  driving  chassis  or  carriage  1  2  on  which  a  top  frame 
14  is  supported  in  a  journalling  bearing  15  allowing  the 
top  chassis  1  4  to  be  rotated  relative  to  the  driving  chas- 
sis  or  carriage  12  round  a  vertical  axis  defined  by  the 
journalling  bearing  1  5.  The  top  frame  1  4  supports  a  tool 
rig  16  which  is  raisable  and  lowerable  relative  to  the  top 
frame  14,  allowing  the  tool  supported  by  the  tool  rig  16 
to  be  positioned  in  an  intentional  position  relative  to  the 
ground,  or  alternatively  raised  and  folded  on  top  of  the 
top  frame  14  for  storing  the  tool  rig  while  the  machine 
10  is  driving  on  the  road  or  the  rails.  It  is  to  be  realized 
that  the  overall  machine  10  illustrated  in  Fig.  1  is  of  a 
structure  similar  to  the  structure  of  the  driving  rig  sup- 
porting  machine  described  in  greater  detail  in  appli- 
cant's  European  Patents  EP-B-0392309,  EP-B- 
0392310  and  EP-B-0392311  ,  to  which  European  Pat- 
ents  reference  is  made. 

The  machine  10  illustrated  in  Fig.  1  is  primarily  in- 
tended  to  be  used  for  founding  pylons  relative  to  the 
ground,  which  pylons  support  an  overhead  contact  wire 
supplying  electric  energy  to  an  electric  locomotive  driv- 
ing  on  the  rails.  The  rails  are  designated  the  reference 
numerals  22  and  24  and  are  fixated  relative  to  sleepers 
or  crossties,  one  of  which  is  shown  and  designated  the 
reference  numeral  20.  The  sleepers  20  are  supported 
on  a  ballast  or  road  bed  18. 

As  stated  above,  the  machine  1  0  is  a  self-propelling 
machine  which  may  drive  on  the  road  by  means  of  road 
wheels  26  and  28,  or  alternatively  drive  on  the  rails  22 
and  24  by  means  of  rail  wheels  (not  shown  in  the  draw- 
ings).  The  driving  chassis  or  carriage  12further  supports 
a  pair  of  supporting  legs  or  feet  30  and  32  which  serve 
the  purpose  of  providing  stability  to  the  machine  1  0,  pro- 
vided  the  supporting  legs  or  feet  are  resting  on  the  sup- 
porting  ballast  18. 

The  top  frame  1  4  supporting  the  tool  rig  1  6  includes 
a  balance  weight  or  counterweight  34.  The  top  frame  1  4 
further  supports  the  motor  of  the  machine,  which  motor 
is  housed  within  a  motor  housing  36.  Furthermore,  the 
top  frame  14  supports  a  driver's  cab  38  from  which  a 
driver  or  operator  may  operate  or  control  the  functions 
of  the  machine,  including  the  drilling  or  hole-forming  op- 
eration  to  be  described  below  in  greater  detail.  Adjacent 

to  the  driver's  cab  38,  a  pivotal  joint  40  links  the  tool  rig 
16  to  the  top  frame  14,  allowing  the  tool  rig  16  to  be 
rotated  round  a  substantially  horizontal  axis  defined  by 
the  pivotal  joint  for  allowing  the  tool  rig  16  to  be  raised 

5  from  the  position  shown  in  Fig.  1  and  swung  above  the 
top  surface  of  the  driver's  cab  38,  allowing  the  tool  rig 
16  to  be  transported  along  with  the  entire  machine  10 
as  described  in  the  above  listed  European  patents.  For 
raising  and  lowering  the  tool  rig  16  relative  to  the  top 

10  frame  1  4,  an  actuator  41  ,  preferably  constituted  by  a  hy- 
draulic  cylinder,  is  provided.  The  pivotal  joint  40  and  the 
actuator  41  are  connected  to  a  beam  or  girder  42  which 
constitutes  a  supporting  component  of  the  tool  rig  16. 
The  girder  42  further  supports  a  vertical  stand  44  on 

is  which  a  shaft  45  is  journalled.  The  shaft  45  constitutes 
a  supporting  shaft  on  which  a  bearing  46  is  journalled, 
which  bearing  supports  a  bore  tool  50,  which  is  further 
guided  relative  to  the  stand  44  by  a  collar  48  circumfer- 
entially  encircling  the  tool  50.  The  collar  48  constitutes 

20  a  lower  end  guide  relative  to  the  bore  tool  50  and  serves 
the  purpose  of  preventing  the  bore  tool  50  from  tilting  as 
the  bore  tool  is  propelled  into  the  ground  52  providing  a 
bore  hole  54,  as  will  be  described  in  greater  detail  below 
with  reference  to  Fig.  2. 

25  In  Fig.  2,  the  bore  tool  50  is  shown,  disclosing  the 
structure  of  the  tool  50  and  also  illustrating  the  deficien- 
cies  in  establishing  a  perfectly  cylindrical  bore  hole  in 
the  ground,  provided  the  ground  includes  layers  of  var- 
ying  material  composition,  as  in  Fig.  2  the  top  ground 

30  layer  52  constitutes  a  top  soil  layer  below  which  a  sand 
layer  56  is  positioned  and  below  which  a  solid  or  mas- 
sive  layer,  such  as  a  rock  formation  or  chalk  layer  or 
chalk  bed  is  present.  As  is  evident  from  Fig.  2,  the  bore 
hole  provided  in  the  massive  layer  58  constitutes  a  per- 

35  fectly  configurated  cylindrical  bore  hole,  whereas  the  in- 
ner  surface  of  the  bore  hole  within  the  sand  layer  56  and 
the  top  soil  52  varies  due  to  imperfections  relative  to  the 
perfectly  cylindrical  inner  surface  of  the  bore  hole  de- 
fined  within  the  massive  layer  58.  The  bore  tool  50  is 

40  basically  of  a  structure  wellknown  within  the  art  per  se, 
as  the  bore  tool  50  comprises  a  drill  pipe  60  defining  the 
outer  cylindrical  surface  of  the  bore  tool  and  constituting 
the  central  supporting  component  of  the  bore  tool  50.  At 
the  lower  end  of  the  drill  pipe  60,  a  drill  bit  62  is  journalled 

45  rotatably  relative  to  the  drill  pipe  60,  as  the  drill  bit  62  is 
journalled  on  a  central  tube  64  which  is  mounted  coax- 
ially  relative  to  and  circumferentially  enclosed  within  the 
drill  pipe  60.  The  central  tube  64,  and  consequently  the 
drill  bit  62,  is  rotated  by  means  of  a  motor  66  which  is 

so  mounted  on  a  top  end  housing  68  of  the  bore  tool  50 
within  which  top  end  housing  68  two  gear  wheels  70  and 
72  are  journalled  and  connected  to  the  central  tube  64 
and  the  output  shaft  of  the  motor  66,  respectively,  serv- 
ing  the  purpose  of  transmitting  and  transforming  the  ro- 

55  tational  motion  of  the  output  shaft  of  the  motor  66  to  a 
rotational  motion  of  the  central  tube  64  and  consequent- 
ly  of  the  drill  bit  62.  It  is  to  be  realized  that  the  outer  pe- 
rimeter  and  the  outer  maximum  diameter  of  the  drill  bit 

5 
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62  are  somewhat  larger  than  the  perimeter  and  the  di- 
ameter,  respectively,  of  the  drill  pipe  60  in  order  to  allow 
the  drill  pipe  60  to  be  received  within  the  bore  hole  pro- 
duced  by  the  drill  bit  62. 

As  the  drill  bit  62  is  rotated  by  the  rotational  motion 
produced  by  the  motor  66,  bore  mud  is  supplied  to  the 
lower  end  of  the  drill  pipe  and  supplied  centrally  to  the 
bottom  end  of  the  bore  hole  through  a  central  hole  of  the 
drill  bit  62,  as  bore  mud  is  pumped  into  a  tube  74  which 
circumferentially  encircles  the  central  tube  64  and  is 
forced  down  through  an  annular  space  defined  between 
the  outer  wall  of  the  central  tube  64  and  the  inner  wall 
of  the  tube  74.  A  pair  of  hoses  76  and  78  serve  the  pur- 
pose  of  inputting  the  bore  mud  to  the  above  described 
annular  space  from  an  external  pressurizing  bore  mud 
supplying  source  (not  shown  in  the  drawings)  housed 
on  the  machine  1  0  shown  in  Fig.  1  ,  which  hoses  are  con- 
nected  to  the  tube  74  through  connectors  or  fittings  80 
and  82,  respectively.  The  bore  mud  is,  as  stated  above, 
forced  out  through  a  central  aperture  of  the  drill  bit  62 
and  due  to  the  pressurized  state  of  the  bore  mud  forced 
upwardly  within  the  drill  pipe  60  above  the  drill  bit  62  and 
expelled  through  a  hose  84  which  is  connected  to  the 
central  tube  64. 

The  central  inner  space  defined  within  the  central 
tube  64  communicates  with  the  above-mentioned  cen- 
tral  hole  of  the  drill  bit  62  through  a  bottom  end  block  88 
which  also  communicates  with  the  above  described  an- 
nular  space  for  guiding  the  bore  mud  in  its  intentional 
flow  path,  as  indicated  by  arrows  in  Fig.  2.  It  is  to  be 
realized  that  the  transportation  or  flow  of  bore  mud  may 
be  altered  in  numerous  ways  without  in  any  substantially 
manner  affecting  the  drilling  or  bore  operation,  as  the 
bore  mud  may  alternatively  be  supplied  to  the  outer  pe- 
rimeter  of  the  drill  bit  62  and  removed  through  the  above- 
mentioned  central  hole  of  the  drill  bit  62,  as  the  input 
and  output  of  bore  mud  through  the  hoses  76,  78  and 
84,  respectively,  may  simply  be  reversed. 

Alternatively,  the  communication  from  the  above 
described  annular  space  defined  between  the  inner  wall 
of  the  tube  74  and  the  outer  wall  of  the  central  tube  64 
to  the  central  aperture  of  the  drill  bit  62  and  the  commu- 
nication  through  the  central  tube  64  to  the  top  side  of 
the  drill  bit  62  may  be  altered  through  modifying  the 
block  88  so  as  to  establish  communication  through  the 
central  tube  64  to  the  through-going  aperture  of  the  drill 
bit  62  and  from  the  top  side  of  the  drill  bit  62  to  the  above 
described  annular  space,  in  which  instance  the  bore 
mud  may  be  supplied  through  the  hoses  76  and  78,  or 
alternatively  through  the  hose  84  for  supplying  the  bore 
mud  to  the  top  side  of  the  drill  bit,  or  alternatively  through 
the  central  aperture  of  the  drill  bit  62,  and  removing  the 
bore  mud  from  the  central  aperture  of  the  drill  bit  62  or 
alternatively  from  the  top  side  of  the  drill  bit  62. 

The  bore  tool  50  is,  as  described  above  with  refer- 
ence  to  Fig.  1  ,  kept  in  an  upright  or  vertical  position,  as 
the  bore  bit  62  is  caused  to  rotate  and  the  bore  mud  is 
supplied  to  the  bottom  end  of  the  bore  hole,  causing  the 

removal  of  particulate  material  from  the  bottom  end  of 
the  bore  hole,  which  particulate  material  is  removed  with 
the  bore  mud  which  is  pumped  down  to  the  bottom  end 
of  the  bore  hole.  The  bore  tool  may,  dependent  on  the 

5  application,  be  forced  into  the  bore  hole  through  the  ap- 
plication  of  pressure  to  the  top  end  of  the  bore  tool  50, 
e.g.  by  including  a  motor  in  the  bearing  46  described 
above  with  reference  to  Fig.  1  ,  or  simply  forced  into  the 
bore  hole  due  to  the  weight  of  the  bore  tool  itself.  The 

10  bore  tool  50  further  includes  two  or  more  tubes  88  and 
90  which  extend  from  the  top  end  of  the  bore  tool  50  to 
a  bottom  end  position  above  the  drill  bit  62,  at  which 
bottom  end  position  the  tubes  88  and  90  open  into  out- 
put  apertures  or  orifices  94  and  96.  The  tubes  88  and 

is  90  communicate  at  the  top  end  of  the  bore  tool  50  with 
hoses  98  and  100,  through  which  concrete  is  pumped 
into  and  supplied  to  the  tubes  90  and  92  after  the  bore 
hole  has  been  drilled,  as  will  be  described  in  greater  de- 
tail  below  with  reference  to  Fig.  3a. 

20  In  Fig  3a,  the  above  described  bore  tool  50  is  dis- 
closed  illustrating  a  first  step  of  founding  a  pier  in  the 
ground.  In  Fig.  3a,  the  process  of  drilling  the  bore  hole 
is  illustrated  as  indicated  by  an  arrow  representing  the 
motion  of  the  drill  pipe  60.  In  Fig.  3a,  the  reference  nu- 

25  meral  99  represents  a  further  hose  similar  to  the  hoses 
98  and  100  through  which  concrete  is  supplied  to  the 
tubes  extending  downwardly  into  the  interior  of  the  drill 
pipe  60,  as  will  be  described  in  greater  detail  below  with 
reference  to  Fig.  3b.  The  reference  numeral  102  repre- 

30  sents  the  bore  mud,  including  the  material  removed  from 
the  bore  hole  which  is  expelled  from  the  hose  84.  Also 
in  Fig.  3a,  the  inner  wall  of  the  bore  hole  54  is  to  some 
extent  exaggerated  illustrating  the  variation  of  the  inner 
wall  of  the  bore  hole  within  the  different  materials  of  the 

35  layers  52,  56  and  58.  In  particular  in  Fig.  3a,  the  effect 
of  the  bore  mud  flushing  the  sand  of  the  sand  layer  56 
away  is  clearly  illustrated. 

After  the  drill  bit  62  has  reached  the  intentional 
depth  below  the  surface  of  the  ground,  the  drilling  or 

40  bore  operation  is  stopped.  Thereafter,  the  drill  pipe  60 
is,  as  illustrated  in  Fig.  3b,  raised  as  indicated  by  the 
arrow  pointing  upwardly.  At  the  time  of  initiating  the  rais- 
ing  of  the  drill  pipe  60  and  also  the  drill  bit  62,  rapidly 
solidifying  concrete  is  pumped  into  the  hoses  98,  99  and 

45  1  00  and  forced  down  through  the  tubes,  such  as  the 
tubes  88  and  90,  and  expelled  through  the  apertures  or 
orifices,  such  as  the  apertures  or  orifices  94  and  96,  re- 
spectively.  The  rapidly  solidifying  concrete  is,  as  dis- 
cussed  above,  produced  from  conventional  concrete  of 

so  the  Portland  cement  type  by  the  addition  of  water  glass, 
i.e.  silicate  compositions  and  optionally  acid,  such  as 
citric  acid,  adjusting  the  viscosity  of  the  pasty  concrete. 
The  addition  of  the  silicate  compositions  increases  the 
speed  of  solidification  of  the  Portland  cement  as  is  well- 

55  known  within  the  art  per  se,  and  produces,  dependent 
on  the  amount  of  water  glass  applied  to  the  concrete 
composition,  a  specific  rate  of  solidification  of  the  con- 
crete  material.  The  rate  of  solidification  may  be  ex- 
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pressed  in  the  rate  length  per  time  unit,  such  as  1  m  /  1 
min.,  meaning  that  during  the  process  of  raising  the  drill 
pipe  60  and  at  the  same  time  the  drill  bit  62  at  a  speed 
of  1  m  /  1  min.,  the  rapidly  solidifying  concrete  solidifies 
into  a  self-supporting  pasty  substance  within  approxi- 
mately  1  min.  Provided  the  rate  of  solidification  of  the 
rapidly  solidifying  concrete  is  somewhat  lower,  e.g.  re- 
quires  5  min.  for  producing  a  self-supporting  pasty  sub- 
stance,  the  raising  of  the  drill  pipe  60  is  delayed  for  a 
period  of  time  and  the  rate  of  raising  the  pipe  is  reduced 
to  a  rate  determined  as  follows. 

The  drill  bit  62  is  to  be  raised  at  a  speed  allowing 
the  drill  bit  62  to  reach  previously  applied  rapidly  solid- 
ifying  concrete  before  the  concrete  solidifies  into  solid 
material,  meaning  that  the  drill  bit  62  should  reach  the 
previously  applied  concrete  material  while  the  previous- 
ly  applied  concrete  material  is  still  pasty.  Provided  the 
distance  from  the  position  of  applying  the  rapidly  solid- 
ifying  concrete,  i.e.  the  distance  from  the  apertures  94 
and  96  to  the  drill  bit  62,  amounts  to  e.g.  a  m,  and  the 
rate  of  solidifying  the  rapidly  solidifying  concrete  mate- 
rial  is  b  min.,  the  rate  of  raising  the  drill  pipe  60  and  also 
the  drill  bit  62  should  amount  to  approximately  a/b  m/ 
min. 

The  presence  of  the  drill  bit  62  which  as  stated 
above  has  an  outer  maximum  diameter  somewhat  larg- 
er  than  the  diameter  of  the  drill  pipe  60  provides  a  further 
advantageous  feature,  as  the  drill  bit  62  during  the  rais- 
ing  of  the  drill  pipe  60  forces  or  squeezes  the  pasty  con- 
crete  material  outwardly  and  compresses  the  pasty, 
partly  solidified  concrete  material,  ensuring  that  any 
cavities  present  in  the  applied  rapidly  solidifying  con- 
crete  material  or  between  the  applied  rapidly  solidifying 
concrete  material  and  the  material  of  the  ground  forma- 
tion  adjacent  the  bore  hole  are  eliminated  producing  a 
almost  perfect  in  situ  casting  of  a  concrete  bore  hole 
casing.  The  rapidly  solidifying  concrete  material  applied 
into  the  bore  hole  through  the  apertures  94  and  96  is 
designated  the  reference  numeral  104. 

After  the  entire  bore  hole  has  been  provided  with  an 
in  situ  castconcrete  encasing,  i.e.  after  the  drill  bit  62 
has  been  entirely  retracted  from  the  bore  hole  54,  and 
after  the  rapidly  solidifying  concrete  encasing  has  been 
allowed  to  further  solidify,  if  necessary,  a  pier  106  is  as 
illustrated  in  Fig.  3c  positioned  within  the  in  situ  cast  en- 
casing  present  within  the  bore  hole  54.  The  solidifed 
concrete  material  1  04  produces  a  regular  or  irregular  in- 
ner  surface,  dependent  of  whether  or  not  the  drill  bit  62 
is  rotated  while  the  drill  bit  is  raised,  however,  irrespec- 
tive  of  whether  or  not  the  drill  bit  62  is  rotated  or  kept 
stationary,  presents  a  minimum  encasing  diameter 
somewhat  larger  than  the  maximum  diameter  of  the  py- 
lon  106.  For  fixating  the  pier  106  relative  to  the  in  situ 
cast  concrete  encasing  104,  concrete  is  pumped  or 
forced  down  centrally  within  the  pier  1  06  and  squeezed 
or  pressed  upwardly  between  the  outer  surface  of  the 
pier  1  06  and  the  inner  surface  of  the  in  situ  cast  concrete 
encasing  104,  as  indicated  by  the  reference  numeral 

108.  In  Fig.  3c,  an  inner  through-going  hole  extending 
longitudinally  through  the  pier  1  06  is  illustrated  in  phan- 
tom  line  and  designated  the  reference  numeral  110  and 
the  reference  numeral  112  designates  the  hole  through 

5  which  the  concrete  material  from  which  the  concrete  fill- 
ing-out  108  is  produced  is  supplied  to  the  central  aper- 
ture  110  as  the  hose  114  is  connected  to  a  pipe  116 
through  a  connection  or  fitting  114  which  pipe  116  ex- 
tends,  at  least  partly,  down  into  the  central  aperture  110 

10  of  the  pier  1  06  and  is  later  on  removed  from  the  central 
aperture  110  after  the  concrete  filling-out  108  has 
reached  the  ground  level  as  indicated  in  Fig.  3c. 

Finally,  after  the  fixation  of  the  pier  106  relative  to 
the  in  situ  cast  concrete  encasing  104  has  been  estab- 

15  lished,  a  mast,  pylon  or  any  other  structural  element,  is 
as  illustrated  in  Fig.  3d  fixated  to  the  head  of  the  pier 
1  06.  The  mast  or  pylon  1  1  8  is  a  mast  or  pylon  to  be  used 
for  the  suspension  of  overhead  connecting  wires,  how- 
ever,  the  technique  of  founding  a  pier,  such  as  the  pier 

20  1  06,  in  accordance  with  the  teachings  of  the  present  in- 
vention  may  be  used  in  connection  with  any  appropriate 
engineering  work,  such  as  founding  bridges,  founding 
houses,  founding  fixation  elements,  supporting  rail- 
ways,  supporting  roads,  etc. 

25  In  Fig.  3e,  a  differently  configurated  drill  bit  is 
shown,  differing  from  the  above  described  drill  bit  62  in 
that  the  drill  bit  is  substituted  by  a  3-element  drill  bit  of 
a  structure  similar  to  the  drill  bit  structure  usually  used 
in  oil  drilling.  The  drill  bit  120  thus  comprises  a  support 

30  structure  1  22  to  which  three  drill  crowns  1  24  are  mount- 
ed.  The  drill  bit  1  20,  like  the  above  described  drill  bit  62, 
presents  a  maximum  outer  diameter  somewhat  larger 
than  the  outer  diameter  of  the  drill  pipe  60,  thus  provid- 
ing  the  above  described  advantageous  feature  of  forc- 

es  ing  or  squeezing  the  pasty,  partly  solidifed  concrete  ma- 
terial  into  cavities  defined  within  the  concrete  material 
or  between  the  concrete  material  and  the  irregularly 
configurated  inner  wall  of  the  bore  hole.  In  Fig.  3e,  the 
above  described  tube  74  is  omitted  as  the  bore  mud  is 

40  simply  pumped  out  within  the  drill  pipe  60  and  expelled 
through  a  hose  similar  to  the  hose  84,  which  hose  com- 
municates  with  the  inner  space  defined  within  the  drill 
pipe  60.  Also  in  Fig.  3e,  the  arrows  indicate  the  direction 
of  transportation  of  the  bore  mud  which  is  supplied 

45  through  the  central  tube  64  and  expelled  centrally  within 
the  drill  bit  120  and  which  is  removed,  as  stated  above, 
along  the  annular  space  circumferentially  encircling  the 
tube  64  within  the  drill  pipe  60. 

In  Fig.  3f,  a  further  embodiment  of  the  bore  tool  ac- 
50  cording  to  the  present  invention  is  shown,  which  further 

embodiment  differs  from  the  above  described  second  or 
alternative  embodiment  shown  in  Fig.  3e  in  that  the  drill 
bit  1  20  is  substituted  by  a  conventional  worm  1  26  which 
is  journalled  within  and  encased  within  the  drill  pipe  60. 

55  Different  from  the  above  described  first  and  second  em- 
bodiments  of  the  bore  tool,  the  worm  bore  tool  of  Fig.  3f 
is  operated  without  the  application  of  bore  mud  as  the 
bore  tool  shown  in  Fig.  3f  is  preferably  used  in  soil  of  a 

7 



13 EP0  777  018  A1 14 

high  content  of  clay  as  distinct  from  the  above  described 
first  and  second  embodiments  which  are  preferably 
used  for  drilling  bore  holes  in  composite  layers  and  also 
layers  of  massive  or  solid  type,  such  as  rocks  or  chalk. 
In  Fig.  3f,  the  reference  numeral  128  designates  the  soil. 
The  bore  tool  shown  in  Fig.  3f  is,  however,  preferably 
operated  in  the  same  2-step  process  as  described 
above  with  reference  to  Figs.  3a  and  3b,  as  the  bore 
hole  is  first  produced,  whereupon  the  in  situ  cast  encas- 
ing  is  produced  during  the  raising  of  the  drill  pipe  as  the 
rapidly  solidifying  concrete  is  expelled  from  the  aper- 
tures  or  orifices  94  and  96.  It  is  to  be  realized  that  the 
drill  pipe  60  of  the  above  described  first  and  second  em- 
bodiments  preferably  is  of  cylindrical  configuration, 
whereas  the  third  embodiment  of  the  bore  tool  shown  in 
Fig.  3f  may  include  a  drill  pipe  which  has  an  upwardly 
tapering  lower  end  part  allowing  the  upwardly  tapering 
lower  end  part  of  the  drill  pipe  to  force  or  squeeze  the 
rapidly  solidifying  concrete  material  into  the  cavities  and 
irregularities  of  the  inner  wall  of  the  bore  hole  produced 
by  means  of  the  worm  126. 

In  Fig.  4,  a  different  application  of  the  in  situ  casting 
technique  according  to  the  present  invention  is  shown, 
according  to  which  techniqe  a  sewer  is  reinforced  by  the 
casting  of  an  in  situ  cast  concrete  encasing  in  accord- 
ance  with  the  teachings  of  the  present  invention. 

In  Fig.  4,  the  reference  numeral  1  30  designates  the 
inner  cylindrical  wall  of  a  sewer  or  drain  pipe,  such  as  a 
brick  wall  or  a  cast  concrete  wall  which  needs  to  be  re- 
inforced  or  simply  sealed  as  the  wall  is  perforated  and 
leaks  waste  water  to  the  earth  below  or  adjacent  to  the 
sewer.  The  sewer  wall  130  is  cracked  by  means  of  a 
mandrel  tool  134  which  is  pulled  through  the  sewer  by 
means  of  a  wire  1  36  which  is  fixated  to  the  front  end  of 
the  mandrel  1  34.  The  mandrel  1  34  comprises  a  conical 
front  end  1  38  to  which  the  wire  1  36  is  fixated  and  a  cy- 
lindrical  solid  intermediate  part  140.  The  conical  front 
end  1  38  provides  the  cracking  of  the  wall  1  30,  whereas 
the  solid  intermediate  part  140  positions  the  cracked 
wall  part,  such  as  a  wall  part  1  42  while  compressing  the 
earth  formations  adjacent  the  wall  130  for  providing  a 
substantially  cylindrical  through-going  hole  aligned  rel- 
ative  to  the  axis  of  the  sewer  1  30.  The  mandrel  1  34  fur- 
ther  comprises  a  trailing  end  144  which  constitutes  a 
hollow  cylindrical  part,  optionally  a  slightly  conical  part 
tapering  towards  the  front  end  138  of  the  mandrel  140. 
At  the  front  end  of  the  hollow  conical  part  1  44,  through- 
going  apertures  or  orifices  146  and  148  are  provided 
which  serve  the  purpose  of  expelling  rapidly  solidifying 
concrete  to  the  annular  space  defined  between  the  outer 
surface  of  the  hollow  cylindrical  part  144  and  the  cylin- 
drical  inner  wall  produced  in  the  earth  formation  through 
the  cracking  of  the  sewer  wall  1  30  by  means  of  the  con- 
ical  front  end  138. 

The  concrete  expelled  through  the  apertures  146 
and  148  is  designated  the  reference  numeral  150  and 
the  concrete  is  supplied  to  the  apertures  or  orifices  1  46 
and  148  through  hoses  152  and  154,  respectively.  The 

rapidly  solidifying  concrete  expelled  from  the  apertures 
or  orifices  146  and  148  and  the  speed  of  pulling  the  man- 
drel  134  through  the  sewer  130  is  in  accordance  with 
the  teachings  of  the  present  invention,  as  discussed  in 

5  greater  detail  above  with  reference  to  Fig.  3b,  adjusted 
so  as  to  allow  the  rapidly  solidifying  concrete  to  solidify 
into  a  self-supporting  plastic  composition,  while  the  con- 
crete  is  supported  by  the  outer  cylindrical  wall  of  the  hol- 
low  cylindrical  part  144. 

10  In  Fig.  5,  a  slightly  modified  technique  of  in  situ  cast- 
ing  a  wall  casing  is  illustrated,  according  to  which  tech- 
nique  an  excavator  160  is  mounted  within  a  hollow  cy- 
lindrical  support  structure  162  serving  basically  the 
same  purpose  as  the  above  described  hollow  cylindrical 

is  end  part  1  44.  The  excavator  1  60  has  a  front  shovel  1  64 
by  means  of  which  earth  material  is  removed  from  a  po- 
sition  in  front  of  the  excavator  160.  The  shovel  164  digs 
up  the  earth  and  puts  it  onto  a  conveyor  belt  166  by 
means  of  which  the  earth  is  removed  from  within  the 

20  bore  produced  by  means  of  the  machinery  illustrated  in 
Fig.  5.  As  the  excavator  160  and  the  hollow  cylindrical 
support  structure  162  are  moved  forwardly  at  a  speed 
determined  by  the  excavation  operation  performed  by 
the  excavator  1  60  by  means  of  the  shovel  1  64,  concrete 

25  is  expelled  through  apertures  or  orifices  168  and  170 
provided  at  the  front  end  of  the  cylindrical  wall  1  62  serv- 
ing  substantially  the  same  purpose  as  the  above  de- 
scribed  apertures  146  and  148. 

The  apertures  or  orifices  1  68  and  1  70  communicate 
30  with  concrete  supply  hoses  172  and  174,  respectively, 

through  which  concrete  is  supplied  to  the  apertures  or 
orifices  168  and  170  and  expelled  into  the  annular  space 
defined  between  the  outer  surface  of  the  hollow  cylin- 
drical  support  structure  162  and  the  inner  wall  of  the 

35  bore  produced  by  means  of  the  shovel  164.  By  means 
of  the  machinery  illustrated  in  Fig.  5,  an  in  situ  cast  en- 
casing  is  produced  in  accordance  with  the  teachings  of 
the  present  invention,  as  described  in  greater  detail 
above  with  reference  to  Figs.  3a  and  3b. 

40  It  is  to  be  realized  that  the  technique  of  producing 
the  actual  bore  or  hole  extending  horizontally,  vertically 
or  in  any  arbitrary  orientation  through  the  ground  or  the 
earth,  may  be  produced  by  boring,  drilling,  pile-driving, 
digging,  etc.  in  accordance  with  the  teachings  of  the 

45  present  invention,  according  to  which  teachings  an  in 
situ  casting  is  produced  for  supporting  the  bore  or  hole 
extending  through  the  ground  or  earth  formation,  fulfill- 
ing  the  advantageous  purpose  of  filling  out  any  irregu- 
larities  or  cavities  present  between  the  bore  or  hole  pro- 

50  duced  in  the  ground  or  earth  formation  and  the  outer 
wall  of  the  tool  producing  the  bore  or  hole,  such  as  the 
irregularities  produced  in  the  sand  formation  56  de- 
scribed  above  with  reference  to  Figs.  2,  3a  and  3b  ad- 
jacent  to  the  outer  wall  of  the  drill  pipe,  or  similarly  the 

55  irregular  wall  produced  through  the  cracking  operation 
described  above  with  reference  to  Fig.  4,  or  similarly 
produced  through  the  excavation  process  described 
above  with  reference  to  Fig.  2. 

8 
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Claims 

1.  A  method  of  producing  a  concrete  encasing  in  the 
ground,  comprising: 

i)  providing  a  hole  in  the  ground,  said  hole  de- 
fining  a  longitudinal  and  a  transversal  direction, 
and  said  hole  defining  a  proximal  end  and  a  dis- 
tal  end, 

ii)  providing  a  casing  having  an  outer  casing 
wall  of  a  configuration  allowing  said  casing  to 
be  moved  within  said  hole  in  said  longitudinal 
direction  thereof  from  said  distal  end  to  said 
proximal  end,  said  outer  casing  wall  defining  a 
first  end  and  a  second  end,  and  said  casing  in- 
cluding  a  set  of  nozzles  positioned  at  said  sec- 
ond  end  of  said  outer  casing  wall  for  the  expel- 
ling  of  liquid  or  pasty  concrete  material,  and 
said  casing  including  conductor  means  for  the 
supply  of  said  liquid  or  pasty  concrete  material 
to  said  set  of  nozzles  from  a  source  supplying 
said  liquid  or  pasty  concrete  material, 

iii)  positioning  said  casing  at  said  distal  end  of 
said  hole  so  as  to  position  said  first  end  of  said 
outer  casing  wall  juxtaposed  said  distal  end  and 
so  as  to  position  said  second  end  of  said  outer 
casing  wall  facing  towards  said  proximal  end  of 
said  hole, 

iv)  supplying  said  liquid  or  pasty  concrete  ma- 
terial  to  said  set  of  nozzles  through  said  con- 
ductor  means  for  expelling  said  liquid  or  pasty 
substance  therefrom  for  filling  out  the  cavity  de- 
fined  between  said  outer  casing  wall  of  said 
casing  and  the  inner  wall  of  said  hole,  and 

v)  moving  said  casing  from  said  distal  end  of 
said  hole  towards  said  proximal  end  of  said  hole 
while  expelling  said  liquid  or  pasty  concrete  ma- 
terial  from  said  set  of  nozzles,  thereby  in  situ 
casting  said  concrete  encasing  constituting  a 
continuous  concrete  encasing  and  supporting 
said  concrete  encasing  by  said  outer  casing 
wall  of  said  casing  until  said  concrete  encasing 
has  solidified  to  a  self-supporting  structure. 

2.  The  method  according  to  Claim  1  ,  said  casing  being 
moved  continuously  from  said  distal  end  to  said 
proximal  end  and  said  liquid  or  pasty  concrete  ma- 
terial  being  expelled  continuously  or  intermittently 
from  said  nozzles. 

3.  The  method  according  to  Claim  1  ,  said  casing  being 
moved  intermittently  from  said  distal  end  to  said 
proximal  end,  and  said  liquid  or  pasty  concrete  ma- 
terial  being  expelled  continuously  or  intermittently 

from  said  nozzles. 

4.  The  method  according  to  any  of  the  Claims  1  -3,  said 
longitudinal  direction  constituting  a  vertical  or  a  sub- 

5  stantially  vertical  direction,  a  horizontal  direction  or 
a  substantially  horizontal  direction  or  any  sloping  di- 
rection  relative  to  the  vertical  or  horizontal  direc- 
tions. 

10  5.  The  method  according  to  any  of  the  Claims  1-4,  said 
hole  being  produced  through  driving  a  pile  into  the 
ground,  through  digging  said  hole  by  means  of  an 
excavator,  or  the  like,  or  through  cracking  an  exist- 
ing  bore  by  means  of  a  mandrel  or  similar  hole-pro- 

15  ducing  instrument. 

6.  The  method  according  to  any  of  the  Claims  1  -4,  said 
hole  being  produced  through  drilling  by  means  of  a 
drill  tool. 

20 
7.  The  method  according  to  any  of  the  Claims  5  or  6, 

said  step  of  providing  said  casing  and  positioning 
said  casing  at  said  distal  end  of  said  hole  being  per- 
formed  in  connection  with  or  succeeding  the  step  of 

25  producing  said  hole. 

8.  The  method  according  to  Claims  6  and  7,  said  drill 
tool  comprising  a  drill  pipe  constituting  said  casing 
and  a  drill  bit  positioned  at  the  one  end  of  said  drill 

30  pipe  constituting  said  first  end  of  said  casing. 

9.  The  method  according  to  Claim  8,  said  drill  bit  pro- 
truding  from  said  first  end  of  said  drill  pipe  and  de- 
fining  a  maximum  outer  diameter  exceeding  the 

35  maximum  outer  diameter  of  said  drill  pipe  and  per- 
forming,  while  moving  said  drill  pipe  from  said  distal 
end  to  said  proximal  end,  a  compression  action  to 
said  self-supporting  concrete  encasing  exposed  at 
said  first  end  of  said  drill  pipe. 

40 
10.  The  method  according  to  any  of  the  Claims  1  -9,  said 

liquid  or  pasty  concrete  material  constituting  an 
aqueous  suspension  of  Portland  cement,  to  which 
suspension  water  glass  and  optionally  an  acid  is 

45  added,  constituting  a  solidification  accelerating 
component  and  a  plasticizer  or  pH-controlling 
agent,  respectively. 

11.  The  method  according  to  any  of  the  Claims  1-10, 
so  further  comprising: 

vi)  providing  a  pier  including  an  elongated  fixa- 
tion  shaft  and  of  a  configuration  allowing  said 
elongated  fixation  shaft  to  be  received  within 

55  said  concrete  encasing, 

vii)  positioning  said  elongated  fixation  shaft 
within  said  concrete  encasing  so  as  to  circum- 

20 

25 

55 

9 
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ferentially  encircle  said  elongated  fixation  shaft 
by  said  concrete  encasing,  thereby  defining  an 
annular  space  between  the  outer  surface  of 
said  elongated  fixation  shaft  and  the  inner  wall 
of  said  concrete  encasing,  and  s 

viii)  fixating  said  elongated  fixation  shaft  rela- 
tive  to  said  concrete  encasing  by  applying  a  liq- 
uid  or  pasty  concrete  material  into  said  annular 
space.  10 

12.  The  method  according  to  Claim  11  ,  said  pier  further 
including  an  arresting  head  protruding  from  the  one 
end  of  said  elongated  fixation  shaft. 

15 
13.  An  apparatus  for  producing  a  concrete  encasing 

within  a  hole  in  the  ground,  said  hole  defining  a  lon- 
gitudinal  and  a  transversal  direction,  and  said  hole 
defining  a  proximal  end  and  a  distal  end,  said  plant 
comprising:  20 

i)  casing  means  having  an  outer  casing  wall  of 
a  configuration  allowing  said  casing  means  to 
be  moved  within  said  hole  in  said  longitudinal 
direction  thereof  from  said  distal  end  to  said  25 
proximal  end,  said  outer  casing  wall  defining  a 
first  end  and  a  second  end,  and  said  casing 
means  including  a  set  of  nozzles  positioned  at 
said  second  end  of  said  outer  casing  wall  for 
the  expelling  of  liquid  or  pasty  concrete  mate-  30 
rial,  and  said  casing  means  including  conductor 
means  for  the  supply  of  said  liquid  or  pasty  con- 
crete  material  to  said  set  of  nozzles  from  a 
source  supplying  said  liquid  or  pasty  concrete 
material,  35 

by  said  outer  casing  wall  of  said  casing  until 
said  concrete  encasing  has  solidified  to  a  self- 
supporting  structure. 

14.  The  apparatus  according  to  Claim  13,  said  means 
for  moving  said  casing  means  being  adapted  to 
cause  said  casing  means  to  move  continuously 
and/or  intermittently. 

15.  The  method  according  to  any  of  the  Claims  14  and 
15,  said  means  for  supplying  said  liquid  or  pasty 
concrete  material  to  said  nozzles  through  said  con- 
ductor  means  being  adapted  to  cause  said  liquid  or 
pasty  concrete  material  to  be  expelled  continuously 
or  intermittently  from  said  nozzles. 

16.  The  apparatus  according  to  any  of  the  Claims 
1  3-1  5,  said  longitudinal  direction  constituting  a  ver- 
tical  or  a  substantially  vertical  direction,  a  horizontal 
direction  or  a  substantially  horizontal  direction  or 
any  sloping  direction  relative  to  the  vertical  or  hori- 
zontal  directions. 

17.  The  apparatus  according  to  any  of  the  Claims 
1  2-1  6,  further  comprising  means  for  producing  said 
hole. 

18.  The  apparatus  according  to  Claim  17,  said  means 
for  producing  said  hole  constituting  pile-driving 
means  for  driving  a  pile  into  the  ground,  bore  crack- 
ing  means  for  cracking  an  existing  bore  by  means 
of  a  mandrel  means  or  similar  hole-producing 
means,  excavator  means  for  digging  said  hole,  or 
drilling  means  for  producing  said  hole  through  drill- 
ing  by  means  of  a  drill  tool. 

ii)  means  for  positioning  said  casing  means  at 
said  distal  end  of  said  hole  so  as  to  position  said 
first  end  of  said  outer  casing  wall  juxtaposed 
said  distal  end  and  so  as  to  position  said  sec-  40 
ond  end  of  said  outer  casing  wall  facing  towards 
said  proximal  end  of  said  hole, 

iii)  means  for  supplying  said  liquid  or  pasty  con- 
crete  material  to  said  set  of  nozzles  through  45 
said  conductor  means  for  expelling  said  liquid 
or  pasty  substance  therefrom  for  filling  out  the 
cavity  defined  between  said  outer  casing  wall 
of  said  casing  and  the  inner  wall  of  said  hole, 
and  so 

iv)  means  for  moving  said  casing  means  from 
said  distal  end  of  said  hole  towards  said  proxi- 
mal  end  of  said  hole  while  expelling  said  liquid 
or  pasty  concrete  material  from  said  set  of  noz-  55 
zles,  thereby  in  situ  casting  said  concrete  en- 
casing  constituting  a  continuous  concrete  en- 
casing  and  supporting  said  concrete  encasing 

19.  The  apparatus  according  to  any  of  the  Claims  17 
and  18,  said  means  for  positioning  said  casing 
means  at  said  distal  end  of  said  hole  being  adapted 
to  be  operated  in  connection  with  or  succeeding  the 
operation  of  said  hole-producing  means. 

20.  The  apparatus  according  to  any  of  the  Claims  1  8  or 
19,  said  drill  tool  of  said  bore-producing  means 
comprising  a  drill  pipe  constituting  said  casing 
means  and  a  drill  bit  positioned  at  the  one  end  of 
said  drill  pipe  constituting  said  first  end  of  said  cas- 
ing  means. 

21.  The  apparatus  according  to  Claim  20,  said  drill  bit 
protruding  from  said  first  end  of  said  drill  pipe  and 
defining  a  maximum  outer  diameter  exceeding  the 
maximum  outer  diameter  of  said  drill  pipe  and  per- 
forming,  while  moving  said  drill  pipe  from  said  distal 
end  to  said  proximal  end,  a  compression  action  to 
said  self-supporting  concrete  encasing  exposed  at 
said  first  end  of  said  drill  pipe. 

10 
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22.  The  apparatus  according  to  any  of  the  Claims 
1  3-21  ,  said  liquid  or  pasty  concrete  material  consti- 
tuting  an  aqueous  suspension  of  Portland  cement, 
to  which  suspension  water  glass  and  optionally  an 
acid  is  added,  constituting  a  solidification  acceler-  s 
ating  component  and  a  plasticizer  or  pH-controlling 
agent,  respectively. 

23.  The  apparatus  according  to  any  of  the  Claims 
13-22,  further  comprising:  10 

vi)  means  for  positioning  an  elongated  fixation 
shaft  of  a  pier  having  a  configuration  allowing 
said  elongated  fixation  shaft  to  be  received 
within  said  concrete  encasing  so  as  to  circum-  15 
ferentially  encircle  said  elongated  fixation  shaft 
by  said  concrete  encasing  thereby  defining  an 
annular  space  between  the  outer  surface  of 
said  elongated  fixation  shaft  and  the  inner  wall 
of  said  concrete  encasing,  and  20 

vii)  means  for  fixating  said  elongated  fixation 
shaft  relative  to  said  concrete  encasing  by  ap- 
plying  a  liquid  or  pasty  concrete  material  into 
said  annular  space.  25 

24.  The  apparatus  according  to  Claim  23,  said  pier  fur- 
ther  having  an  arresting  head  protruding  from  the 
one  end  of  said  elongated  fixation  shaft. 

30 
25.  A  concrete  encasing  provided  within  a  hole  in  the 

ground,  said  concrete  encasing  being  produced  in 
accordance  with  the  method  according  to  any  of  the 
Claims  1-12  and/or  by  means  of  the  apparatus  ac- 
cording  to  any  of  the  Claims  13-24,  and  said  con-  35 
crete  encasing  constituting  an  in  situ  cast  continu- 
ous  concrete  encasing. 

40 
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