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(57)  An  installation  for  extracting  from  the  ground  a 
slender  object  (11),  such  as  a  pipe,  pile  or  sheet  pile 
section,  which  has  been  driven  into  said  ground  com- 
prises  a  hammer  device  with  a  ram  (20),  drive  means 
(16)  for  moving  the  ram,  striking  means  which  have  a 
striking  face,  oriented  towards  the  slim  object,  for  receiv- 
ing  blows  originating  from  the  ram  (20)  brought  into 
movement  by  the  drive  means  (16),  and  a  pulling  con- 
struction  by  means  of  which  the  striking  means  can  be 
connected  to  the  slender  object.  The  pulling  construc- 
tion  comprises  cable  means  in  loop  form  (23)  which  at 
their  one  end  interact  with  the  striking  means  and  at  their 
other  end  can  be  brought  into  interaction  with  the  slen- 
der  object  (11). 
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Description 

The  invention  relates  to  an  installation  for  extracting 
from  the  ground  a  slender  object,  such  as  a  pipe,  pile  or 
sheet  pile  section,  which  has  been  driven  into  said 
ground,  which  installation  comprises  a  hammer  device 
with  a  ram,  drive  means  for  moving  the  ram,  striking 
means  which  have  a  striking  face,  oriented  towards  the 
slim  object,  for  receiving  blows  originating  from  the  ram 
brought  into  movement  by  the  drive  means,  and  a  pull- 
ing  construction  by  means  of  which  the  striking  means 
can  be  connected  to  the  slim  object. 

An  installation  of  this  type  is  disclosed  in  EP-A- 
692578.  With  this  installation  the  pulling  means  can  be 
constructed  in  the  form  of  cables  or  pull  rods,  which  at 
one  end  are  fixed  to  a  pile  and  at  the  other  end  are  fixed 
to  the  striking  means.  Although  the  principle  of  this 
known  installation  is  attractive,  the  construction  using 
pulling  cables  could  lead  to  problems  in  practice.  The 
pulling  cables  are  subjected  to  high  dynamic  loads  and 
the  connections  to  the  pile  and  the  striking  means  must 
be  designed  to  cope  with  these. 

On  the  other  hand,  the  use  of  pulling  cables  is  ad- 
vantageous  for  the  effectiveness  of  the  installation.  This 
beneficial  effect  has  to  be  ascribed  to  the  long  duration 
of  the  pull  stroke,  which  is  far  in  excess  of  5  milliseconds. 
If  the  tensile  force,  generated  by  the  ram,  introduced  into 
the  pile  is  greater  than  half  the  total  shaft  friction  before 
the  pile  starts  to  be  driven  out  by  the  pull  it  is  found  that, 
for  every  soil  stratum,  the  shaft  friction  is  excessively 
reduced  as  a  result  of  the  increase  which  takes  place  in 
the  residual  pulse  and  in  the  duration  of  the  residual 
pulse  after  every  blow  by  the  impact  device  driver,  as  a 
result  of  which  the  extraction  of  the  pile  proceeds  much 
more  rapidly  than  expected. 

The  aim  of  the  invention  is,  therefore,  to  provide  an 
installation  of  the  abovementioned  type  which  can  be 
equipped  with  cables  in  a  simple  and  reliable  manner. 
Said  aim  is  achieved  in  that  the  pulling  construction 
comprises  cable  means  in  loop  form  (grommets)  which 
at  their  one  end  interact  with  the  striking  means  and  at 
their  other  end  can  be  brought  into  interaction  with  the 
slim  object. 

By  virtue  of  the  fact  that  the  cable  means  are  in  loop 
form,  the  connection  to  the  striking  means  and  the  object 
can  be  constructed  such  that,  on  the  one  hand,  the  ben- 
eficial  effects  on  the  functioning  of  the  installation,  which 
have  been  described  above,  are  obtained  and,  on  the 
other  hand,  a  reliable  and  uniform  transmission  of  force 
is  ensured,  even  underthe  high  dynamic  loads.  The  loop 
form  provides  the  cable  means  with  the  ability  to  adapt 
to  the  connections  to  the  striking  means  and  the  object 
in  such  a  way  that  non-uniform  loads  can  be  avoided. 

The  cable  means  can  comprise  two  steel  cables, 
each  of  which  has  been  shaped  to  give  a  cable  loop  con- 
sisting  of  two  straight,  essentially  parallel,  parts  and  two 
curved  parts,  which  extend  over  a  bend  of  essentially 
180°.  The  ends  of  each  steel  cable  can  be  joined  to  one 

another  by  means  of  one  or  more  sleeve  clamps. 
To  ensure  the  desired  uniform  transmission  of  forc- 

es,  a  cable  shoe  which  fits  closely  around  the  cable  can 
be  incorporated  in  each  of  the  curved  parts.  The  cable 

5  shoes  enable  the  loop  to  adjust  such  that  both  parts  are 
subjected  to  equal  loads.  Furthermore,  the  cable  shoes 
provide  the  curved  parts  of  the  cable  with  lateral  support, 
so  that  the  cable  cannot  be  pulled  flat  at  these  locations 
underthe  high  impact  loads. 

10  Preferably,  each  cable  shoe  has  an  essentially  ll- 
shaped  outer  contour  and  the  curved  parts  of  a  cable 
loop  are  held  in  place  by  means  of  securing  means,  such 
as  pins  or  bolts  which  extend  between  the  two  arms  of 
the  U-shaped  outer  contour.  Especially  in  the  case  of 

is  thicker  cables,  which  try  to  resume  a  less  curved  shape, 
it  can  be  ensured  in  this  way  that  the  interaction  with  the 
cable  shoes  is  maintained. 

Each  cable  loop  can  have  a  striking  shoe,  which  has 
an  essentially  flat  striking  face  on  that  side  thereof  which 

20  faces  away  from  the  U-shaped  outer  contour.  The  bot- 
tom  of  the  U-shaped  outer  contour  of  each  striking  shoe 
is  essentially  coincident  with  part  of  an  imaginary  circle, 
whilst  the  striking  face  of  the  striking  shoe  is  located  be- 
tween  the  mid  point  of  said  imaginary  circle  and  the  bot- 

25  torn  of  the  outer  contour.  A  construction  of  this  type  of- 
fers  the  advantage  that  the  striking  shoe  remains  in  sta- 
ble  interaction  with  the  steel  cable,  even  underthe  high 
loads  which  otherwise  could  lead  to  a  tilting  movement 
relative  to  the  steel  cable. 

30  In  this  context  the  distance  from  the  striking  face  to 
the  bottom  of  the  U-shaped  outer  contour,  measured 
perpendicular  to  the  striking  face,  is  preferably  less  than 
or  equal  to  the  radius  of  said  imaginary  circle.  In  partic- 
ular,  the  distance  from  the  striking  face  to  the  bottom  of 

35  the  U-shaped  cross-section  can  be  greater  than  60  % 
of  the  radius  of  said  imaginary  circle. 

To  ensure  optimum  impact  transmission,  the  strik- 
ing  face  is  defined  by  a  plateau  which  on  either  side  ad- 
joins  recessed  parts  which  extend  as  far  as  the  outer 

40  contour  of  the  striking  shoe. 
Furthermore,  each  cable  loop  has  a  pile  shoe  which 

can  be  brought  into  interaction  with  a  pile  or  tube,  which 
pile  shoes  each  have  a  bearing  surface  on  that  side 
thereof  which  faces  away  from  the  outer  contour,  which 

45  bearing  surface  can  be  brought  into  interaction  with  a 
supporting  lug  provided  on  the  pile  or  tube. 

According  to  the  invention  the  ram,  together  with 
drive  means,  is  incorporated  in  a  frame  which  is  provid- 
ed  at  the  bottom  with  a  driving  cap  and  is  guided  along 

so  a  leader  of  a  mobile  piling  rig,  in  such  a  way  that  the 
frame  with  its  driving  cap  can  be  positioned  on  the  slim 
object,  and  the  cable  means  in  loop  form  extend  from 
the  slim  object  along  the  frame  and  the  striking  shoes 
are  located  in  the  path  of  the  ram,  which  striking  shoes 

55  are  suspended  from  the  hoisting  means  of  the  piling  rig. 
The  installation  is  found  to  function  well  if  the  thick- 

ness  of  the  steel  cables  is  between  25  and  120  mm,  in 
particular  between  50  and  120  mm.  Too  much  rotation 
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of  the  striking  shoes  about  a  vertical  axis  during  opera- 
tion,  which  can  lead  to  the  ram  impinging  incorrectly  on 
the  striking  face  of  the  striking  shoe  and  to  the  cable 
and/or  the  piling  rig  being  damaged,  can  be  prevented 
by  using  rotation-free  steel  cables. 

The  cables  in  the  installation  can  also  be  made  up 
from  synthetically  produced  threads  or  yarns,  such  as 
those  produced  from  a  polyamide,  polyethene,  polyes- 
ter,  polypropene  or  carbon  or  from  combinations  there- 
of.  The  thickness  of  this  type  of  cables  is  between  50 
and  200  mm,  preferably  between  100  and  170  mm. 

The  invention  will  be  explained  in  more  detail  below 
with  reference  to  an  illustrative  embodiment  shown  in 
the  figures. 

Figure  1  shows  an  installation  according  to  the  in- 
vention,  constructed  as  a  mobile  pile-driving  instal- 
lation. 
Figure  2  shows  an  enlarged  detail  of  the  installation 
according  to  Figure  1  . 
Figure  3  shows  a  front  view  of  the  detail  according 
to  Figure  2. 
Figure  4  shows  a  ram  or  monkey  as  used  in  the  in- 
stallation  according  to  Figures  1-3. 
Figure  5  shows  a  detail  with  striking  shoe. 

The  installation  shown  in  Figure  1  comprises  a  mo- 
bile  piling  rig,  which  is  indicated  in  its  entirety  by  1  ,  pro- 
vided  with  a  mobile  chassis  2  fitted  with  caterpillar 
tracks,  as  well  as  a  cab  3  rotatably  mounted  thereon.  A 
column  6  is  fixed  to  said  cab  3  in  an  adjustable  manner 
by  means  of  hydraulic  cylinder-piston  device  4  and  5. 
Both  column  6  and  the  chassis  2  are  supported  on  a 
substrate  which,  for  example,  consists  of  planks  7. 

A  leader  8  is  mounted  on  the  column  6,  along  which 
leader  the  frame  9,  which  is  to  be  described  in  more  de- 
tail,  is  slidable  by  means  of  claws  10. 

By  means  of  the  piling  rig  1  the  tube  11  can  either 
be  driven  in  or  extracted  from  the  ground  12.  Said  tube 
1  1  is  provided  at  its  top  with  a  head  1  3  with  fill  opening 
14  for  pouring  a  concrete  pile  into  the  work.  The  frame 
9  is  positioned  on  the  top  end  of  the  tube  1  1  ,  as  can  also 
be  seen  in  Figures  2  and  3.  In  Figures  2  and  3  the  con- 
tour  of  the  frame  9  is  indicated  diagrammatically  by 
dash-and-dot  lines.  One  of  the  two  main  uprights  15  of 
said  frame  is  also  shown.  A  hydraulic  cylinder-piston  de- 
vice  1  6,  together  with  the  associated  accumulator  instal- 
lation  1  7  and  hydraulic  lines  1  8,  is  fixed  close  to  the  top 
of  said  uprights  1  5.  The  ram  or  falling  weight  20  is  fixed 
to  the  piston  rod  19  of  the  hydraulic  cylinder-piston  de- 
vice  16. 

The  ram  20  according  to  the  invention  can  be  used 
in  two  ways.  According  to  a  first  possibility,  in  which  it  is 
used  as  a  an  impact  pile-driving  ram,  the  ram  20  is 
moved  upward  by  means  of  the  hydraulic  cylinder-pis- 
ton  device  and  is  then  released  such  that  the  nose  21 
of  the  ram  20  is  able  to  inflict  blows  on  the  driving  cap 
22  which  has  been  placed  on  the  top  of  the  tube  11  .  In 

this  case  the  installation  according  to  the  invention  is 
functioning  as  an  impact  device  driver  inserting  piles. 

According  to  a  second  possibility,  the  ram  can  be 
used  to  extract  a  driven-in  tube  1  1  from  the  ground.  For 

5  this  purpose  the  installation  is  equipped  with  two  cable 
loops  or  grommets  23.  Said  grommets  23,  which  are 
made  up  from  a  single  piece  of  cable,  the  ends  of  which 
have  been  fixed  to  one  another  by  means  of  crimp  con- 
nectors  24,  comprise  two  essentially  straight  parts  25 

10  as  well  as  a  lower  part  26,  which  is  curved  through  about 
180°,  and  an  upper  curved  part  27. 

Pile  shoes  28  are  fixed  at  the  lower  curved  portion 
and  striking  shoes  29  are  fixed  at  the  upper  curved  por- 
tion. 

is  The  pile  shoes  28  and  the  striking  shoes  29  possess 
an  outward-facing  essentially  U-shaped  slot  which  ex- 
tends  over  an  1  80°  bend.  A  striking  shoe  29,  the  bottom 
of  which  is  indicated  by  30,  is  shown  in  Figure  5.  The 
curved  parts  27  of  each  grommet  23  are  fitted  closely  in 

20  said  U-shaped  slot,  such  that  they  cannot  be  pulled  flat 
under  the  influence  of  the  tensile  forces. 

The  curved  cable  sections  27,  28,  which,  because 
of  the  thickness  of  the  cables  used,  try  to  assume  a  less 
curved  shape,  are  held  tightly  in  the  U-shaped  slot  by 

25  means  of  bolts  or  pins  36  which  extend  between  the  two 
walls  of  said  U-shaped  slot. 

A  fixing  cable  32  is  fastened  to  the  striking  shoes 
29,  which  fixing  cable  is  connected  by  means  of  block 
33  to  a  cable  34  which  is  suspended  from  the  hoisting 

30  line  35  of  the  piling  rig. 
The  pile  shoes  28  located  at  the  bottom  of  the  grom- 

mets  23  are  hooked  under  the  lugs  38  which  are  welded 
to  the  pile  11  . 

The  ram  20  has  two  opposing  projections  39,  which 
35  are  positioned  such  that  the  striking  shoes  29,  in  partic- 

ular  the  striking  face  37  thereof,  are  located  in  the  path 
of  said  projections  39.  The  ram  20  can  be  accelerated 
upward  by  means  of  the  hydraulic  cylinder-piston  device 
16,  the  projections  39  ultimately  each  coming  into  con- 

40  tact  with  the  striking  face  37  of  a  striking  shoe  29.  The 
jolt  generated  as  a  result  is  transmitted  via  the  cable 
loops  23  onto  the  pile  11,  as  a  result  of  which  said  pile 
moves  upwards. 

While  the  blows  are  being  struck,  the  cable  loops 
45  23  are  continuously  pulled  upwards  by  means  of  the 

hoisting  line  35  of  the  piling  rig. 
The  striking  face  37  of  the  striking  shoes  is  prefer- 

ably  located  some  distance  away  from  the  imaginary 
mid  point  41  of  the  circle  which  defines  the  bottom  30  of 

so  the  U-shaped  slot.  This  position  of  the  striking  face  37 
prevents  a  situation  where  the  striking  shoes  29  would 
be  able  to  start  to  tilt  under  the  influence  of  the  blows 
struck  thereon  by  the  projections  39. 

The  ram  20,  which  is  shown  in  detail  in  Figure  4,  is 
55  provided  with  guides  40  which  engage,  in  pairs,  on  ei- 

ther  side  of,  in  each  case,  one  main  upright  15  of  the 
frame  9. 

As  is  shown  in  Figure  4,  the  nose  21  of  the  ram  is 
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narrower  than  the  remainder  thereof.  The  transition  be- 
tween  said  nose  21  and  said  remainder  proceeds  flu- 
ently  via  a  curved  line,  such  that  the  force  wave  gener- 
ated  in  the  ram  20  generates  virtually  no  parasitic  shock 
waves.  There  is  also  a  gradual  transition  from  the  pro-  s 
jections  39  to  those  parts  of  the  ram  20  located  lower 
down,  so  that  here  too  the  generation  of  parasitic  shock 
waves  is  prevented. 

By  virtue  of  said  shaping,  virtually  no  stress  concen- 
trations  occur  in  the  ram  20,  which  has  a  favourable  ef-  10 
feet  on  the  life  thereof. 

Claims 
15 

1.  Installation  for  extracting  from  the  ground  a  slender 
object,  such  as  a  pipe,  pile  or  sheet  pile  section, 
which  has  been  driven  into  said  ground,  which  in- 
stallation  comprises  a  hammer  device  with  a  ram, 
drive  means  for  moving  the  ram,  striking  means  20 
which  have  a  striking  face,  oriented  towards  the 
slender  object,  for  receiving  blows  originating  from 
the  ram  brought  into  movement  by  the  drive  means, 
and  a  pulling  construction  by  means  of  which  the 
striking  means  can  be  connected  to  the  slender  ob-  25 
ject,  characterised  in  that  the  pulling  construction 
comprises  cable  means  in  loop  form  which  at  their 
one  end  interact  with  the  striking  means  and  at  their 
other  end  can  be  brought  into  interaction  with  the 
slender  object.  30 

2.  Installation  according  to  Claim  1  ,  wherein  the  cable 
means  comprise  at  least  two  cables,  each  of  which 
has  been  shaped  to  give  a  cable  loop  (grommet) 
consisting  of  two  straight,  essentially  parallel,  parts  35 
and  two  curved  parts,  which  extend  over  a  bend  of 
essentially  180°. 

3.  Installation  according  to  Claim  2,  wherein  the  ends 
of  each  steel  cable  are  joined  to  one  another  by  40 
means  of  one  or  more  sleeve  clamps. 

4.  Installation  according  to  Claim  2  or  3,  wherein  a 
metal  cable  shoe  which  fits  closely  around  the  cable 
is  incorporated  in  each  of  the  curved  parts.  45 

5.  Installation  according  to  Claim  4,  wherein  each  ca- 
ble  shoe  has  an  essentially  U-shaped  outer  contour 
and  the  curved  parts  of  a  cable  loop  are  held  in 
place  by  means  of  securing  means,  such  as  pins  or  so 
bolts  which  extend  between  the  two  arms  of  the  U- 
shaped  outer  contour. 

6.  Installation  according  to  Claim  4  or  5,  wherein  each 
cable  loop  has  a  striking  shoe,  which  striking  shoe  55 
has  an  essentially  flat  striking  face  on  that  side 
thereof  which  faces  away  from  the  U-shaped  outer 
contour. 

7.  Installation  according  to  Claim  6,  wherein  the  bot- 
tom  of  the  U-shaped  outer  contour  of  each  striking 
shoe  is  essentially  coincident  with  part  of  an  imag- 
inary  circle,  and  the  striking  face  of  the  striking  shoe 
is  located  between  the  mid  point  of  said  imaginary 
circle  and  the  bottom  of  the  outer  contour. 

8.  Installation  according  to  Claim  7,  wherein  the  dis- 
tance  from  the  striking  face  to  the  bottom  of  the  U- 
shaped  outer  contour,  measured  perpendicular  to 
the  striking  face,  is  less  than  or  equal  to  the  radius 
of  said  imaginary  circle. 

9.  Installation  according  to  Claim  8,  wherein  the  dis- 
tance  from  the  striking  face  to  the  bottom  of  the  U- 
shaped  cross-section  is  greater  than  60  %  of  the 
radius  of  said  imaginary  circle. 

10.  Installation  according  to  Claim  6,  7,  8  or  9,  wherein 
the  striking  face  is  defined  by  a  plateau  which  on 
either  side  adjoins  recessed  parts  which  extend  as 
far  as  the  outer  contour  of  the  striking  shoe. 

11.  Installation  according  to  one  of  Claims  6-10,  where- 
in  each  cable  loop  has  a  pile  shoe  which  can  be 
brought  into  interaction  with  a  pile  or  tube,  which 
pile  shoes  each  have  a  bearing  surface  on  that  side 
thereof  which  faces  away  from  the  outer  contour, 
which  bearing  surface  can  be  brought  into  interac- 
tion  with  a  supporting  lug  provided  on  the  pile  or 
tube. 

12.  Installation  according  to  one  of  Claims  6-11  ,  where- 
in  the  ram,  together  with  drive  means,  is  incorporat- 
ed  in  a  frame  which  is  provided  at  the  bottom  with 
a  driving  cap  and  can  be  guided  along  a  leader  of 
a  mobile  piling  rig,  in  such  a  way  that  the  frame  with 
its  helmet  can  be  positioned  on  the  slim  object,  and 
the  cable  means  in  loop  form  extend  from  the  slim 
object  along  the  frame  and  the  striking  shoes  are 
located  in  the  path  of  the  ram,  which  striking  shoes 
are  suspended  from  the  hoisting  means  of  the  piling 
rig. 

13.  Installation  according  to  Claim  12,  wherein  the  ram 
has  two  opposing  projections  and  the  cable  means 
comprise  two  cable  loops  (grommets),  such  that  the 
projections  on  the  ram  reach  into  the  cable  loops. 

14.  Installation  according  to  one  of  the  preceding 
claims,  wherein  the  cables  are  steel  cables,  the 
thickness  of  which  is  between  25  and  120  mm. 

15.  Installation  according  to  Claim  14,  wherein  the 
thickness  of  the  steel  cables  is  between  50  and  1  20 
mm. 

16.  Installation  according  to  Claim  14  or  15,  wherein  the 

4 



7  EP  0  857  830  A1 

steel  cables  are  rotation-free. 

17.  Installation  according  to  Claims  6-13,  wherein  the 
cables  are  made  up  from  synthetically  produced 
threads  or  yarns,  such  as  of  a  polyamide,  a  poly-  s 
ethene,  a  polyester,  a  polypropene  or  a  carbon  or 
from  combinations  thereof  and  wherein  the  thick- 
ness  of  the  cables  is  between  50  and  200  mm. 

18.  Installation  according  to  Claim  17,  wherein  the  10 
thickness  of  the  cables  is  between  1  00  and  1  70  mm. 
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