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(54)  WEAK  GROUND  REINFORCING  DRAIN  STRUCTURE  AND  METHOD  AND  APPARATUS  FOR 
ARRANGING  THE  SAME 

(57)  A  weak  ground  reinforcing  drain  structure,  a 
method  of  arranging  such  drain  structures,  and  an 
apparatus  used  for  forming  such  a  drain.  The  present 
invention  provides  a  drain  pack  comprising  a  reticulate 
portion  and  a  reinforcement  portion,  and  a  square  drain 
pack.  The  present  invention  also  provides  a  pack  guide 
casing  for  burying  packs  under  the  ground  without  caus- 
ing  the  packs  to  be  intertwined,  as  well  as  a  machine  for 
automatically  charging  packs  into  a  guide  casing. 
Besides  these,  the  present  invention  discloses  a  novel 
drain  structure  and  a  method  of  arranging  drain  struc- 
tures  with  a  uniform  effective  drainage  radius.  There- 
fore,  the  drain  arranging  method  and  drain  forming 
apparatus  according  to  the  present  invention  have  the 
effects  of  maximizing  the  draining  effect  and  quickening 
the  ground  subsidence. 
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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  a  technology  of  s 
reinforcing  soft  grounds,  and  more  particularly  to  a  pack 
for  molding  a  sand  file  to  form  a  drain,  a  pack  guide  cas- 
ing  for  piling  a  pack  underground,  an  automatic  pack 
pile  driver  which  is  used  for  piling  a  pack  into  a  guide 
casing,  and  a  drain  structure  and  an  alignment  method  10 
thereof. 

BACKGROUND  ART 

A  vertical  draining  method  such  as  a  flexible  sand  is 
drain  and/or  a  paper  drain  is  generally  used  for  reinforc- 
ing  a  soft  ground.  A  conventional  vertical  draining 
method  piles  a  cylindrical  guide  casing  underground, 
inserts  a  sand  pack  or  a  paper  drain  board  into  the 
guide  casing,  and  then  removes  the  guide  casing.  FIG.  20 
1  is  a  perspective  view  of  a  flexible  sand  pack  and  a 
guide  casing  which  are  used  for  a  conventional  vertical 
draining  method.  As  shown  in  FIG.  1  ,  the  conventional 
vertical  draining  method  is  accomplished  by  burying  a 
cylindrical  guide  casing  1  0  underground,  and  then  piling  25 
sand  pile  molding  pack  20  into  guide  casing  10.  Pack 
20,  which  is  in  a  matrix-type  plain  texture,  is  accom- 
plished  by  overlapping  two  sheets  of  the  matrix-type 
plain  textures,  in  which  both  ends  are  formed  as  rein- 
forcement  portions  31  and  32  lengthwise  by  connecting  30 
both  ends  or  thermally  melting  them  to  attach  to  each 
other.  The  pack  20  inserted  into  guide  casing  10  are 
filled  with  the  sands,  and  then  guide  casing  10  is 
removed  at  the  sand-filled  state  to  form  a  drain. 

However,  the  conventional  sand  file  molding  pack  35 
has  problems  that  the  manufacturing  method  is  compli- 
cated  and  the  manufacturing  cost  is  high.  Also,  there 
are  breakage  or  cut-off  of  the  pack,  or  some  discrep- 
ancy  between  latitude  and  longitude.  Further,  the  con- 
ventional  pack  has  a  problem  that  the  reinforcement  40 
portion  31  or  32  is  folded,  through  which  a  fine  soil  can- 
not  pass,  and  a  film  is  formed  which  lowers  a  draining 
effect.  Also,  since  a  cylindrical  pack  is  used,  a  draining 
contact  area  is  small  to  lower  a  draining  effect. 

The  conventional  guide  casing  is  formed  as  only  a  45 
cylindrical  shape,  to  accoridngly  raise  a  phenomenon  of 
twisting  the  pack  when  the  pack  is  inserted.  Moreover, 
since  the  paper  drain  board  is  a  structure  of  a  thin  plate 
when  the  paper  drain  is  formed,  many  spaces  are 
formed  therein.  Thus,  removal  of  the  casing  causes  to  so 
raise  an  excessive  ground  movement. 

DISCLOSURE  OF  THE  INVENTION 

Therefore,  to  solve  the  above  problems,  it  is  an  55 
object  of  the  present  invention  to  provide  a  sand  pile 
molding  pack  with  a  simple  manufacturing  process  and 
a  low  manufacturing  cost. 

Another  object  of  the  present  invention  is  to  provide 

a  rectangular  sand  pile  molding  pack. 
Yet  another  object  of  the  present  invention  is  to  pro- 

vide  a  pack  in  which  a  flexible  sand  drain  and  a  paper 
drain  are  simultaneously  installed. 

Still  another  object  of  the  present  invention  is  to 
provide  a  pack  guide  member  in  which  a  pack  is  not 
twisted  to  each  other. 

Still  yet  another  object  of  the  present  invention  is  to 
provide  a  guide  casing  which  can  prevent  its  bending 
when  buried  underground. 

A  further  object  of  the  present  invention  is  to  pro- 
vide  a  casing  comprising  an  internal  reinforcement 
member. 

A  yet  further  object  of  the  present  invention  is  to 
provide  an  automatic  pack  pile  driver  for  piling  a  pack 
into  a  guide  casing. 

A  still  further  object  of  thepresent  invention  is  to 
provide  a  drain  structure  and  an  alignment  method 
thereof  in  which  a  draining  effect  is  high. 

To  accomplish  the  above  objects  of  the  present 
invetion,  there  is  provided  a  pack  which  is  used  for  rein- 
forcing  a  soft  ground  according  to  an  aspect  of  the 
present  invention,  wherein  the  pack  is  fabricated  via  an 
injection  molding. 

A  pack  guide  casing  for  guiding  a  pack  which  is 
used  for  reinforcing  a  soft  ground  according  to  another 
aspect  of  the  present  invention  comprises  a  first  mem- 
ber  which  is  formed  as  a  hollow  vessel  having  a  prede- 
termined  length  and  having  at  least  one  guide  path 
formed  in  the  vessel  lengthwise;  and  a  second  member 
which  is  connected  in  the  lower  end  of  the  pack  and 
guided  by  the  guide  path  of  the  first  member,  to  be  mov- 
able  up  and  down. 

A  guide  casing  for  guiding  a  drain  board  which  is 
used  for  reinofrcing  a  soft  ground  accoriding  to  yet 
another  aspect  of  the  present  invention,  comprises  a 
hollow  rectangular  box  body  having  a  predetermined 
length;  and  at  least  one  reinforcement  member  which  is 
protruded  in  the  body. 

An  automatic  pack  pile  driver  which  is  used  for 
reinofrcing  a  soft  ground  accoriding  to  still  another 
aspect  of  the  present  invention,  comprises  a  pack  sup- 
ply  member  having  a  rotatable  cylindrical  portion 
around  which  a  pack  having  a  wider  locker  for  every  pre- 
determined  length  is  wound  on  the  outer  surface 
thereof;  and  a  pack  guide  member  having  a  groove  for 
preventing  passage  of  the  wider  locker  of  said  pack. 

A  drain  structure  for  reinforcing  a  soft  ground 
accroding  to  still  yet  another  aspect  of  the  present 
invention,  is  characterized  by  that  the  drain  structure  is 
in  a  rectangular  shape. 

A  drain  alignment  method  for  reinforcing  a  soft 
ground  according  to  a  further  aspect  of  the  present 
invention  comprises  the  steps  of  maintaining  a  virtual 
line  which  connects  a  center  line  of  each  drain  in  four 
rectangular  drains  adjacent  to  each  other  to  form  a 
square;  and  aligning  each  drain  of  a  length  direction 
perpendicular  to  an  adjacent  drain  lengthwise  at  the 
center. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  perspective  view  of  a  flexible  pack  and  a 
gide  casing  for  explaining  a  vertical  draining  method. 

FIGs.  2A  through  2C  are  perspective  views  of  a 
sand  pile  molding  pack  according  to  one  embodiment  of 
the  present  invention. 

FIGs.  3A  through  3D  are  plan  views  of  a  sand  pile 
molding  pack  according  to  another  embodiment  of  the 
present  invention. 

FIG.  4  is  an  exploded  perspective  view  of  a  guide 
casing  of  a  sand  pile  molding  pack  according  to  one 
embodiment  of  the  present  invention. 

FIG.  5  is  a  cross-sectional  view  of  a  combined  state 
cut  along  a  direction  of  l-l  of  FIG.  4. 

FIG.  6  is  perspective  view  of  a  second  member  of 
FIG.  4  accoridng  to  another  embodiment  of  the  present 
invention. 

FIGs.  7A  through  7F  are  plan  views  of  a  second 
member  of  FIG.  4  according  to  various  embodiments  of 
the  present  invention. 

FIG.  8  is  a  plan  view  of  a  guide  casing  according  to 
another  embodiemnt  of  the  present  invention. 

FIGs.  9A  through  9D  are  plan  views  of  guide  cas- 
ings  according  to  different  embodiments  of  the  present 
invention. 

FIGs.  10A  and  10B  are  persepctive  views  of  an 
automatic  pack  pile  driver  according  to  the  present 
invention. 

FIG.  1  1  is  a  plan  view  of  a  plurality  of  integrally  con- 
structed  guide  casings  to  embody  a  drain  aligning 
method  according  to  the  present  invention. 

FIG.  12  is  a  conceptual  view  for  explaining  a  drain 
aligning  method  according  to  the  present  invention. 

FIG.  13A  is  a  perspective  view  of  a  conventional 
drain  structure. 

FIG.  13B  is  a  perspective  view  of  a  drain  structure 
according  to  the  present  invention. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

Hereinbelow,  preferred  embodiments  of  the  present 
invention  will  be  described  in  detail  with  reference  to  the 
accompanying  drawings. 

FIGs.  2A  through  2C  are  perspective  views  of  a 
sand  pile  molding  pack  according  to  one  embodiment  of 
the  present  invention.  The  pack  of  the  present  invention 
is  fabricated  by  a  metal  injection  molding  method.  FIG. 
2A  is  a  perspective  view  of  a  sand  pile  molding  pack  40 
which  is  obtained  by  the  injection  molding  method  with- 
out  any  reinforcement  portions.  FIG.  2B  shows  a  sand 
pile  molding  pack  material  50  having  a  reinforcement  51 
at  a  constant  interval  which  is  obtained  by  the  injection 
molding.  A  sand  pile  molding  pack  60  shown  in  FIG.  2C 
is  obtained  by  cutting  pack  material  50  of  FIG.  2B  to 
include  at  least  one  reinforcement  portion  51  and  com- 
bining  the  cut  pack  materials  with  each  other. 

FIGs.  3A  through  3D  are  plan  views  of  sand  pile 
molding  packs  according  to  other  embodiments  of  the 

present  invention.  It  can  be  seen  that  the  packs  of  the 
present  embodiments  are  extended  lengthwise  and  in 
the  same  pattern  even  without  showing  perspective 
views. 

5  FIGs.  3A  and  3B  show  rectangular  packs  and  FIGs. 
3C  and  3D  show  cylindrical  packs.  In  these  embodi- 
ments,  the  pack  includes  net  portions  71  and  a  plurality 
of  reinforcement  portions  72.  The  reinforcement  portion 
72  can  be  attached  with  a  sub-texture.  Thus,  the  packs 

10  according  to  these  embodiemnts  have  a  merit  that  a 
flexible  sand  drain  and  a  paper  drain  can  be  simultane- 
ously  formed. 

Further,  since  the  pack  is  in  a  rectangular  shape,  a 
draining  area  increases  more  than  30%  compared  with 

15  a  cylindrical  pack  which  consumes  the  same  amount  of 
the  sands  as  that  of  the  rectangular  pack.  That  is,  the 
rectangular  pack  has  circumferential  length  of  more 
than  30%  at  the  same  area  compared  with  the  cylindri- 
cal  pack.  Thus,  a  draining  effect  of  more  than  30%  can 

20  be  obtained,  even  though  the  same  amount  of  the 
sands  is  used. 

Furthermore,  the  conventional  flexible  pack  is  con- 
tinuously  produced  without  any  marking  in  the  same 
shape  and  color,  and  then  is  measured  and  cut  by  nec- 

25  essary  lengths  in  use.  The  drain  which  is  constructed  by 
using  such  a  pack  has  an  exposed  portion  of  the  same 
shape  and  color.  Thus,  to  ascertain  whether  the  under- 
ground  drain  has  been  constructed  up  to  a  target  depth, 
construction  drawings  or  records  should  be  checked  or 

30  it  should  be  measured  using  other  equipment. 
Thus,  the  pack  of  the  present  invention  has  mark- 

ings  which  can  identify  the  length  of  the  pack.  That  is, 
when  the  pack  is  produced,  various  colors  or  figures  are 
marked  on  the  pack.  Alternatively,  reinforcement  por- 

35  tions  having  the  identified  patterns  are  made  and 
attached  to  the  pack,  and  then  it  is  more  preferable  that 
the  identification  of  the  length  is  made  by  human  vision. 
Thus,  after  construction,  identification  of  the  markings 
of  the  exposed  drain  can  make  a  judgement  whether 

40  such  a  construction  was  properly  done.  Accordingly, 
poor  construction  can  be  prevented,  and  easy  construc- 
tion  or  effective  construction  control  can  be  performed. 

FIG.  4  is  an  exploded  perspective  view  of  a  guide 
casing  of  a  sand  pile  molding  pack  according  to  one 

45  embodiment  of  the  present  invention.  As  shown  in  FIG. 
4,  the  casing  of  the  present  invention  is  buried  by  a  pre- 
determined  depth  into  a  soft  ground.  The  casing  has  a 
first  member  80  having  lengthy  guiding  paths  81  which 
are  formed  along  the  whole  lengthwise  surface,  and  a 

so  second  member  90  which  is  integrally  combined  with 
sand  pile  molding  pack  P,  and  are  moved  up  and  down 
at  the  state  which  is  engaged  with  guide  paths  81  in  first 
member  80.  Therefore,  when  sand  pile  molding  pack  P 
is  driven  into  first  member  80,  variation  such  as  twisting 

55  or  distortion  does  not  occur.  In  this  embodiment,  guide 
paths  81  are  located  at  four  positions.  However,  it  is 
possible  to  use  more  than  or  less  than  four  guide  paths 
81  .  Even  though  guide  paths  81  are  shown  as  protruded 
shapes,  the  guide  paths  can  be  formed  in  grooves  if 
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second  member  90  is  modified  to  have  the  grooves 
therein. 

Second  member  90  has  a  predetermined  width  and 
thickness  and  is  formed  to  have  a  semicircular  surface 
92  at  the  area  contacting  the  inner  circumferential  sur-  s 
face  of  first  member  80.  By  forming  semicircular  surface 
92,  second  member  90  moves  smoothly  along  the  inner 
circumferential  surface  of  first  member  80. 

FIG.  5  is  a  cross-sectional  view  of  a  combined  state 
cut  along  a  direction  of  l-l  of  FIG.  4.  Referring  to  FIG.  5,  to 
one  embodiment  of  the  installation  of  the  present  inven- 
tion  will  be  described  below. 

In  FIG.  5,  first  member  80  is  driven  at  a  predeter- 
mined  position  into  soft  ground  E.  Here,  the  lower  end  of 
first  member  80  is  driven  in  an  opening  state,  but  the  ts 
lower  end  thereof  is  actually  driven  in  a  closed  state. 
Also,  a  plurality  of  first  members  80  are  mutually  con- 
nected  and  used  according  to  a  target  depth  to  install 
first  member  80.  Here,  it  is  preferable  that  guide  paths 
81  are  linearly  driven  without  discrepancy.  Sand  plie  20 
molding  pack  P,  which  is  made  of  a  net  of  a  flexible 
material  and  is  integrally  combined  with  second  mem- 
ber  90,  is  driven  into  the  inside  of  first  member  80  which 
is  driven  underground. 

It  is  preferable  that  a  predetemrined  amount  of  the  25 
sands  is  filled  into  the  end  of  pack  P  prior  to  driving  pack 
P  into  first  member  80,  and  then  the  pack  P  is  driven 
into  first  member  80.  The  reason  why  the  sands  are 
filled  into  the  end  of  the  pack  P  is  for  swiftly  and  accu- 
rately  driving  pack  P  up  to  a  target  depth  of  first  member  30 
80  due  to  the  weight  of  the  sands.  Other  weight  materi- 
als  can  be  used  as  weight  balance  instead  of  the  sands. 
In  this  state,  if  sand  pile  molding  pack  P  is  driven  into 
first  member  80,  second  member  90  is  located  swiftly  at 
a  predetermined  position  along  guide  paths  81  in  first  35 
member  80.  Thus,  sand  pile  molding  pack  P  is  linearly 
located  in  first  member  80  while  maintaining  the  original 
state  without  twisting  sand  pile  molding  pack  P.  A  refer- 
ence  numeral  1  00  designates  a  sand  driver  for  filling  the 
sands  into  pack  P.  to 

FIG.  6  is  a  perspective  view  of  the  second  member 
of  FIG.  4  accoridng  to  another  embodiment  of  the 
present  invention.  In  this  embodiment,  second  member 
90  is  formed  of  a  plate  member  in  which  a  curved  por- 
tion  97  is  wholly  bent  downwards  and  an  engagement  45 
hole  94  for  engaging  pack  P  is  formed  thereon.  The  rea- 
son  why  curved  portion  97  is  formed  in  the  plate  mem- 
ber  is  for  making  the  smoothly  concave  portion  due  to 
the  curved  portion  97  more  naturally  adapting  to  a  con- 
vex  portion  of  the  pack,  because  the  lower  end  of  pack  so 
P  forms  the  convex  spherical  body  when  filling  the 
sands  into  pack  P. 

FIGs.  7A  through  7F  are  plan  views  of  second 
members  90  of  FIG.  4  according  to  various  embodi- 
ments  of  the  present  invention.  The  same  elements  are  ss 
assigned  with  the  same  reference  numerals  as  those  of 
FIG.  4.  FIG.  7A  shows  that  a  single  guide  path  81  is 
formed  in  first  member  80  and  second  member  90  is 
formed  as  a  circular  plate  having  a  single  recess  98. 

FIGs.  7B  and  7C  show  second  members  90  having 
recesses  as  many  as  the  number  of  guide  paths  81  in 
first  member  80,  respectively.  FIGs.  7D  through  7F 
show  that  second  members  90  can  rotate  to  some 
extent  in  first  member  80.  The  detailed  description 
thereof  will  be  omitted  since  it  will  be  appreciated 
through  the  drawigns  without  further  descriptions. 

FIG.  8  is  a  plan  view  of  the  guide  casing  according 
to  another  embodiemnt  of  the  present  invention.  As 
shown  in  FIG.  8,  guide  casing  100  in  this  embodiment  is 
integrated  with  at  least  one  reinforcement  member  101  . 
The  reinforcement  member  101  is  for  bending  a  paper 
drain  board  102  and  guiding  it  into  casing  100.  It  is  more 
preferable  that  paper  drain  board  102  is  made  of  an 
easily  bendable  material  at  the  portions  which  are 
shown  as  dotted  lines.  As  described  above,  since  paper 
drain  board  102  is  bent  and  installed  by  reinforcement 
member  101,  a  wider  drain  board  can  be  driven  as  a 
smaller  cross-sectional  area  than  in  the  linearly 
installed  case.  Accordingly,  a  draining  effect  is  largely 
enhanced  and  the  ground  movement  is  reduced  when 
driven. 

FIGs.  9A  through  9D  are  plan  views  of  guide  cas- 
ings  according  to  different  embodiments  of  the  present 
invention.  As  shown  in  FIGs.  9A  through  9D,  guide  cas- 
ings  1  1  0  in  these  embodiments  have  at  least  one  outer 
protrusion  111,  respectively.  Such  protrusions  111  are 
to  prevent  bending  of  guide  casings  110  when  guide 
casings  1  10  are  driven  underground,  respectively. 

FIGs.  10A  through  10B  are  persepctive  views  of  an 
automatic  pack  pile  driver  according  to  the  present 
invention.  The  automatic  pack  pile  driver  according  to 
the  present  invention  includes  a  pack  supply  member 
120  and  a  pack  guide  member  130.  FIG.  1  0A  is  a  per- 
spective  view  of  pack  supply  member  120  and  pack 
guide  member  130.  Pack  supply  member  120  includes 
a  cylindrical  body  121  which  winds  the  pack  theearound 
and  a  support  1  22  which  supports  the  pack  in  both  ends 
of  cylindrical  body  121  .  One  support  122  and  cylindrical 
body  121  forms  a  first  groove  123  which  is  lengthwisely 
formed.  Pack  guide  member  130  includes  a  circular 
plate  member  132  in  which  a  second  groove  131  is 
formed  downwards  in  parallel  with  first  groove  123  and 
a  support  133  which  is  integrally  with  circular  plate 
member  132.  A  reference  numeral  140  is  a  hanger 
member  1  20  for  ratatably  hanging  pack  supply  member 
120. 

FIG.  1  0B  is  a  perspective  view  for  explaining  an 
operation  when  pack  P  is  driven  into  the  automatic  pack 
pile  driver.  As  shown  in  FIG.  10B,  pack  P  wound  in  pack 
supply  member  120  is  driven  into  second  groove  131  in 
pack  guide  member  130.  A  stopper  edge  150  is  formed 
in  pack  P  every  predetermined  length.  Thus,  if  pack  P  is 
inserted  into  a  guide  casing  (not  shown)  by  a  predeter- 
mined  length,  the  stopper  edge  150  is  stopped  by  sec- 
ond  groove  131  and  the  driving  operation  is  interrupted. 
Here,  it  can  be  seen  that  second  groove  131  is  made  so 
that  pack  P  passes  therethrough  but  the  stopper  edge 
1  50  of  pack  P  cannot  pass  therethrough.  Moreover,  first 
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groove  123  fixes  pack  P  in  the  inside  of  cylindrical  body 
121  after  inserting  one  end  of  pack  P  thereinto. 

FIG.  1  1  is  a  plan  view  of  the  pack  guide  casings  in 
which  a  plurality  of  the  pack  guide  casings  are  simulta- 
neously  buried  underground.  As  can  be  seen  from  the  s 
drawing,  a  plurality  of  the  pack  guide  casings  160  are 
mutually  connected  by  first  connectors  161.  Thus, 
bending  of  the  casing  can  be  prevented  when  a  plurality 
of  the  guide  caisngs  are  simultaneously  driven  under- 
ground,  The  dotted  lines  in  the  drawing  represent  sec-  10 
ond  connectors  162  for  effectively  preventing  the 
bending  of  the  casing. 

FIG.  12  is  a  conceptual  view  for  explaining  a  drain 
aligning  method  according  to  the  present  invention.  As 
shown  in  the  drawing,  the  draining  method  according  to  is 
the  present  invention  has  processes  of  maintaining  a 
virtual  line  which  connects  a  center  line  of  each  drain  in 
four  rectangular  drains  adjacent  to  each  other  to  form  a 
square,  and  of  aligning  each  drain  of  a  length  direction 
to  be  perpendicular  to  an  adjacent  drain  lengthwise  at  20 
the  center.  Thus,  an  effective  draining  radius  is  bal- 
anced  and  a  ground  sink  is  also  expedited  since  a  drain- 
ing  interval  is  compact. 

FIG.  13A  is  a  perspective  view  of  the  conventional 
flexible  drain  structure.  The  conventional  flexible  drain  is  25 
in  a  cylindrical  shape  and  the  diameter  of  the  cylindrical 
body  is  limited  to  a  range  between  5cm  and  25cm.  The 
reason  why  the  size  of  the  diameter  is  limited  resides  in 
a  fact  that  a  normal  draining  is  not  performed  if  the 
diameter  is  less  than  5cm,  and  the  pack  used  in  the  30 
draining  or  the  flexibility  of  the  drain  is  broken  in  case  of 
the  diameter  of  more  than  25cm. 

FIG.  13B  is  a  perspective  view  of  a  drain  structure 
according  to  the  present  invention.  The  drain  structure 
of  the  present  invention  is  a  rectangular  shape.  The  rec-  35 
tangular  shape  should  have  a  length  between  5cm  and 
25cm  in  both  sides,  respectively.  Thus,  the  draining 
becomes  smooth  and  solves  the  breakage  of  flexibility 
of  the  drain.  When  compared  with  the  conventional  art, 
the  present  invention  provides  effects  that  the  same  40 
amounts  of  the  sands  are  consumed  and  the  draining 
contact  surface  area  is  widened.  That  is,  referring  to 
FIGs.  13A  and  13B,  under  the  assumption  of  the  same 
height,  the  drains  of  FIGs.  13A  and  13B  have  the  nearly 
same  areas,  but  the  FIG.  13B  drain  has  much  larger  45 
surface  areas  in  view  of  the  circumferential  length. 

INDUSTRIAL  APPLICABILITY 

The  present  invention  can  be  used  for  reinforcing  a  so 
soft  ground,  and  also  employed  in  an  earth  work,  foun- 
dation  work  and  pile  driving  work  which  requires  for 
reinforcing  a  soft  ground. 

Claims  ss 

1.  A  pack  which  is  used  for  reinforcing  a  soft  ground, 
wherein  said  pack  (40  or  60)  is  fabricated  via  an 
injection  molding. 

2.  The  pack  according  to  claim  1  ,  wherein  said  pack 
comprises  a  net  portion  (71)  and  at  least  one  rein- 
forcement  portion  (72). 

3.  The  pack  according  to  claim  2,  wherein  said  rein- 
forcement  portion  (72)  is  attached  with  a  sub-tex- 
ture. 

4.  The  pack  according  to  one  of  claims  1  through  3, 
wherein  said  pack  is  in  a  rectangular  shape. 

5.  The  pack  according  to  one  of  claims  1  through  4, 
wherein  said  pack  has  a  marking  which  can  be 
identified  with  a  length. 

6.  A  pack  guide  casing  for  guiding  a  pack  which  is 
used  for  reinforcing  a  soft  ground  comprising: 

a  first  member  (80)  which  is  formed  as  a  hollow 
vessel  having  a  predetermined  length  and  hav- 
ing  at  least  one  guide  path  (81)  formed  in  the 
vessel  lengthwise;  and 
a  second  member  (90)  which  is  connected  in 
the  lower  end  of  the  pack  and  guided  by  the 
guide  path  (81)  of  the  first  member  (80),  to  be 
movable  up  and  down. 

7.  The  pack  guide  casing  according  to  claim  6, 
wherein  said  second  member  comprises  at  least 
one  engagement  hole  (94)  for  engaging  the  packs. 

8.  The  pack  guide  casing  according  to  claim  6, 
wherein  said  guide  path  (81)  is  protruded  from  the 
inner  wall  of  the  vessel. 

9.  The  pack  guide  casing  according  to  claim  6, 
wherein  said  guide  path  (81)  is  a  groove  formed  in 
the  inner  wall  of  the  vessel. 

10.  A  guide  casing  for  guiding  a  drain  board  which  is 
used  for  reinofrcing  a  soft  ground  comprising: 

a  hollow  rectangular  box  body  having  a  prede- 
termined  length;  and 
at  least  one  reinforcement  member  which  is 
protruded  in  the  inside  of  said  body. 

11.  The  guide  casing  according  to  claim  10,  wherein 
said  body  further  comprises  at  least  one  protrusion 
which  is  protruded  outwards. 

12.  An  automatic  pack  pile  driver  which  is  used  for 
reinofrcing  a  soft  ground  comprising: 

a  pack  supply  member  (120)  having  a  rotatable 
cylindrical  portion  around  which  a  pack  having 
a  wider  locker  for  every  predetermined  length  is 
wound  on  the  outer  surface  thereof;  and 
a  pack  guide  member  (1  30)  having  a  groove  for 
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preventing  passage  of  the  wider  locker  of  said 
pack. 

13.  A  drain  structure  for  reinforcing  a  soft  ground  char- 
acterized  by  that  said  drain  structure  is  in  a  rectan-  s 
gular  shape. 

14.  The  drain  structure  according  to  claim  13,  wherein 
the  length  of  both  sides  in  said  rectangular  shape  is 
at  a  range  between  5cm  and  25cm.  w 

15.  A  drain  alignment  method  for  reinforcing  a  soft 
ground  comprising  the  steps  of  maintaining  a  virtual 
line  which  connects  a  center  line  of  each  drain  in 
four  rectangular  drains  adjacent  to  each  other  to  is 
form  a  square;  and  aligning  each  drain  of  a  length 
direction  perpendicular  to  an  adjacent  drain  length- 
wise  at  the  center. 

20 

25 

30 

35 

40 

45 

50 

55 

6 



EP  0  747  536  A1 

F I G .   1  F I G . 2 A  

r 



EP  0  747  536  A1 

F I G . 3 A   F I G . 3 B  

h   7 2  

71-  

F I G . 3 C  F I G . 3 D  

7 2  A   )  7 1  

7 1  7 2  



EP  0  747  536  A1 

F I G .   4  



EP  0  747  536  A1 

F I G .   5  

10 



EP  0  747  536  A1 

F I G .   6  

F I G . 7 A   F I G . 7 B   F I G . 7 C  

F I G . 7 D   F I G . 7 E   F I G . 7 F  



EP  0  747  536  A1 

F I G .   8  

1 0 1  

1 0 0  

1 0 1  1 0 2  

F I G .   9 A  F I G .   9 B  

■  / " H I  

1  1  1 1  1  1 

F I G .   9 C  F I G .   9 D  

1  1 

1  1 0  

1  1  1 

1  1  1 

1  1  1 

1 1 0  

- 1   1  1 

12 



EP  0  747  536  A1 

3 



EP  0  747  536  A1 

F I G . 1   1 

1 6 0 -  

1 6 0 -  

1 6 1  
— L  

'-.  1 6 2  

6 2  

• 1 6 0  

I T -  
1 6 1  

F I G . 1   2  

1 7 2 -  

1 7 4 '  

1 7 0  

- 1 7 6  

14 



EP  0  747  536  A1 

F I G .   1 3   A   F I G .   1 3   B  



EP  0  747  536  A1 

INTERNATIONAL  SEARCH  REPORT  International  application  No. 

PCT/KR95/00066 
A.  CLASSIFICATION  OF  SUBJECT  MATTER 

In t .   CI6  E02D3/10 
According  to  International  Patent  Classification  (IPC)  or  to  both  national  classification  and  IPC 
B.  FIELDS  SEARCHED 
Minimum  documentation  searched  (classification  system  followed  by  classification  symbols) 

In t .   CI6  E02D3/10 

Documentation  searched  other  than  minimum  documentation  to  the  extent  that  such  documents  are  included  in  the  fields  searched 
J i t s u y o   Shinan  Koho  1926  -  1995 
Kokai  J i t s u y o   Shinan  Koho  1971  -  1995 

Electronic  data  base  consulted  during  the  international  search  (name  of  data  base  and,  where  practicable,  search  terms  used) 

C.  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category*  Citation  of  document,  with  indication,  where  appropriate,  of  the  relevant  passages  Relevant  to  claim  No. 

A  JP,  51-20304,   U  (Nihon  K a i h a t s u   C o n s u l t a n t   1 - 5  
K.K.  )  , 
Februa ry   14,  1976  (14.  02.  7 6 ) ,  
Fig.  3  (Family:   none)  

A  JP,  54-153105,   U  (Nippon  Oil  Co.,  L t d . ) ,   2,  5 
October   24,  1979  (24.  10.  79)  (Family:  none)  

A  JP,  49-83813,   U  (H i sa sh i   Sa to ) ,   3 
Ju ly   19,  1974  (19.  07.  74)  (Family:  none)  

A  JP,  61-49017,   A  (Toa  C o r p . ) ,   4 , 1 4  
March  10,  1986  (10.  03.  86),  l3 
Figs .   3,  6  (Family:   none)  

A  JP,  61-26730,   U  (Fudo  C o n s t r u c t i o n   Co.,  L t d . ) ,   6,  8 -9  
Februa ry   18,  1986  (18.  02.  86)  (Family:  none)  

A  JP,  54-136707,   A  (Nippon  P e t r o c h e m i c a l s   Co.,  7 
Ltd.  )  , 

|  October   24,  1979  (24.  10.  79)  (Family:  none)  

X  Further  documents  are  listed  in  the  continuation  of  Box  C.  |  |  See  patent  family  annex. 
*  Special  categories  of  cited  documents: 
"A"  document  defining  the  general  state  of  the  art  which  is  not  considered to  be  of  particular  relevance 
"E"  earlier  document  but  published  on  or  after  the  international  filing  date 
"L"  document  which  may  throw  doubts  on  priority  claimfs)  or  which  is cited  to  establish  the  publication  date  of  another  citation  or  other 

special  reason  (as  specified) 
"O"  document  referring  to  an  oral  disclosure,  use,  exhibition  or  other 

means 
'P"  document  published  prior  to  the  international  filing  date  but  later  than the  priority  date  claimed 

"T"  later  document  published  after  the  international  fili  ng  date  or  priority date  and  not  in  conflict  with  the  application  but  cited  to  understand the  principle  or  theory  underlying  the  invention 
"X"  document  of  particular  relevance;  the  claimed  invention  cannot  be considered  novel  or  cannot  be  considered  to  involve  an  inventive step  when  the  document  is  taken  alone 
"Y"  document  of  particular  relevance;  the  claimed  invention  cannot  be considered  to  involve  an  inventive  step  when  the  document  is combined  with  one  or  more  other  such  documents,  such  combination 

being  obvious  to  a  person  skilled  in  the  art 
document  member  of  the  same  patent  family 

Date  of  the  actual  completion  of  the  international  search  Date  of  mailing  of  the  international  search  report 
October   6,  1995  (06.  10.  95)  October   31,  1995  (31.  10.  95) 

Name  and  mailing  address  of  the  ISA/  Authorized  officer 
J apanese   P a t e n t   O f f i c e  

Facsimile  No.  Telephone  No. 
Form  PCT/ISA/210  (second  sheet)  (July  1992) 

16 



EP  0  747  536  A1 

INTERNATIONAL  SEARCH  REPORT International  application  No. 

PCT/KR95/00066 
C  (Continuation).  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category* Citation  of  document,  with  indication,  where  appropriate,  of  the  relevant  passages Relevant  to  claim  No. 

A 

A 

A 

JP,  45-32743,   Yl  (Tatsuo  M o r i m o t o ) ,  
December  14,  1970  (14.  12.  70)  (Family:   none)  

JP,  61-186612,   A  (Tatsuo  M o r i m o t o ) ,  
August  20,  1986  (20.  08.  86) 
&  US,  4745979,  A 

JP,  50-61013,   A  (N i sh ima t su   C o n s t r u c t i o n   C o . ,  
Ltd.  and  two  o t h e r s )   , 
May  26,  1975  (26.  05.  75)  , 
Fig.   10  (Family:   none)  
JP,  61-135938,   U  (Toyo  C o n s t r u c t i o n   Co.,  L t d . ) ,  
August  23,  1986  (23.  08.  8 6 ) ,  
F igs .   1,  2,  4  (Family:   none)  

10 

1  1 

12 

15 

Form  PCT/1SA/210  (continuation  of  second  sheet)  (July  1992) 

17 



EP  0  747  536  A1 

INTERNATIONAL  SEARCH  REPORT  International  application  No. 
PCT/KR95/00066 

Box  I  Observations  where  certain  claims  were  found  unsearchable  (Continuation  of  Item  1  of  first  sheet) 

This  international  search  report  has  not  been  established  in  respect  of  certain  claims  under  Article  17(2)(a)  for  the  following  reasons: 

1.  I  1  Claims  Nos.: 
because  they  relate  to  subject  matter  not  required  to  be  searched  by  this  Authority,  namely: 

2.  Claims  Nos.: 
because  they  relate  to  parts  of  the  international  application  that  do  not  comply  with  the  prescribed  requirements  to  such 
an  extent  that  no  meaningful  international  search  can  be  carried  out,  specifically: 

3.  r~j  Claims  Nos.: 
because  they  are  dependent  claims  and  are  not  drafted  in  accordance  with  the  second  and  third  sentences  of  Rule  6.4(a). 

Box  II  Observations  where  unity  of  Invention  is  lacking  (Continuation  of  Item  2  of  first  sheet) 

This  International  Searching  Authority  found  multiple  inventions  in  this  international  application,  as  follows: The  pack,  automatic  pack  charging  machine  and  guide  casing  defined  in  Claims 
1-12  are  separated  from  one  another  but  these  are  used  together  when  a  pack  drain 
is  constructed,  and  have  therefore  mutual  relations,  these  constituting  one invention  group.  Claims  13-15  relate  to  a  drain  and  a  method  using  the  same, which  constitute  one  invention  group.  The  former  invention  group  aims  at  
eliminating  troubles  heretofore  encountered  during  the  construction  of  drains,  and  the  lat ter   invention  group  improving  the  draining  effect.  Since  the 
constitutions  of  these  invention  groups  are  also  quite  different,  these  two 
invention  groups  are  not  considered  as  a  group  of  inventions  relating  to  each 
other  so  as  to  form  a  single  general  inventive  concept. 

1-  X  ^  a"  rea,uu'eti  additional  search  fees  were  timely  paid  by  the  applicant,  this  international  search  report  covers  all 
searchable  claims. 

2.  |  [  As  all  searchable  claims  could  be  searched  withouteffort  justifying  an  additional  fee,  this  Authority  did  not  invite  payment of  any  additional  fee. 

3.  |  |  As  only  some  of  the  required  additional  search  fees  were  timely  paid  by  the  applicant,  this  international  search  report covers  only  those  claims  for  which  fees  were  paid,  specifically  claims  Nos.: 

4-  I  '  No  required  additional  search  fees  were  timely  paid  by  the  applicant.  Consequently,  this  international  search  report  is '  1  restricted  to  the  invention  first  mentioned  in  the  claims;  it  is  covered  by  claims  Nos.: 

Remark  on  Protest  |  |  The  additional  search  fees  were  accompanied  by  the  applicant's  protest. 
|X  |  No  protest  accompanied  the  payment  of  additional  search  fees. 
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