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each  of  the  segments  a  belt-like  fitting  groove  (for 
example,  a  groove  4a  in  the  flange  4)  is  formed, 
and  a  joint  member  8  is  fixed  in  each  of  the  fitting 
grooves.  The  surface  of  the  joint  member  8 
projects  from  the  outer  surface  of  each  of  the 
flanges  2  and  4. 

The  flanges  2  and  3  of  the  respective  segments 
1A  and  1C  are  fixedly  clamped  together  by  three 
connecting  bolts  6,  and  the  flanges  4  and  5  of  the 
respective  segments  1A  and  1B  are  fixedly 
clamped  by  two  connecting  bolts  6  such  that  the 
joint  member  8  is  compressed  by  a  thickness  t 
and  the  outer  surface  of  the  joint  member  8  is 
urged  against  the  outer  surface  of  the  flange  5  by 
elastic  force,  thereby  effecting  water  stopping 
processing  at  the  joint  junction. 

In  this  arrangement,  the  joint  member  8  must 
be  made  thicker  so  as  to  sufficiently  include  the 
thickness  t  therein  so  that  the  joint  member  8 
largely  projects  from  the  flange  4.  Accordingly, 
not  only  is  a  large  amount  of  effort  required  for 
screwing  on  the  nuts  6a,  but  also  the  projecting 
edge  of  the  joint  member  8  is  apt  to  be  caught 
thereby,  causing  the  joint  members  to  slip  out  of 
the  fitting  groove  4a. 

To  overcome  these  difficulties,  there  have  been 
proposed  various  arrangements,  such  as  the 
arrangement  shown  in  Fig.  5A  in  which  as  a  core 
of  a  sealing  member  9  a  nonexpansible  rubber 
material  10  is  filled  therein,  an  arrangement  as 
shown  in  Fig.  6A  in  which  the  shape  of  a  sealing 
member  11  is  maintained  by  a  nonexpansible 
resin  member  12  having  an  H-shaped  cross- 
section,  an  arrangement  as  shown  in  Fig.  7A  in 
which  a  nonexpansible  rubber  member  14  is 
disposed  under  a  sealing  member  13  and  joined 
therewith,  etc.  There  are  unsolved  problems  in 
the  above-mentioned  proposals,  as  follows: 

(a)  The  sealing  members  9  and  11  (see  Fig.  5B 
and  Fig.  6B): 

Since  the  bottom  surface  of  the  water  expans- 
ible  material  portion  lower  than  each  of  the 
nonexpansible  rubber  materials  10  and  12  is 
bonded  to  a  groove  surface,  sufficient  expanding 
force  cannot  be  obtained  in  the  direction  of 
thickness  of  the  joint  because  of  interference  of 
the1  rubber  materials  10  and  12. 

(b)  The  sealing  member  13  (see  fig.  7B)': 
It  is  impossible  to  completely  suppress  side- 

ward  expansion,  although  it  is  possible  to  prevent 
the  deterioration  in  bonding  force  of  the  bottom 
surface  of  the  sealing  member  13  which  occurs 
over  time. 

The  present  invention  has  been  attained  to 
solve  the  difficulties  mentioned  above. 

A  specific  object  of  the  present  invention  is  to 
provide  a  joint  sealing  member  mainly  consti- 
tuted  by  a  water  expansible  material  in  which 
effective  expansion  in  the  direction  of  thickness 
can  be  obtained  so  that  sideward  hanging/expan- 
sion  can  be  suppressed,  stable  bonding  of  the 
bottom  surface  of  the  sealing  member  can  be 
obtained,  and  effective  initial  water  stopping  pro- 
cessing  can  be  accomplished  without  increasing 
the  thickness  of  the  sealing  member. 

Description 

The  present  invention  relates  to  joint  sealing 
members  of  the  type  defined  in  the  prior  art  part 
of  appending  claim  1.  5 

For  example,  as  shown  in  Figs.  1,  2A  and  3, 
plural  unit  segments  1  are  used  as  work  materials 
in  constructing  a  shield  tunnel  excavated  under- 
ground.  These  unit  segments  1  are  closely  joined 
in  the  direction  a  along  the  peripheral  wall  and  in  10 
the  longitudinal  direction  b  of  the  gallery. 

At  the  four  sides  of  a  plate  portion  of  each  of 
segments  1,  there  are  provided  front  and  rear 
flanges  2  and  3  extending  in  the  circumferential 
direction  a  around  the  peripheral  walls,  and  upper  is 
and  lower  flanges  4  and  5  extending  in  the 
longitudinal  direction  b.  When  these  segments 
are  joined,  the  adjacent  flanges  2  and  3,  and  the 
adjacent  flanges  4  and  5,  are  respectively  joined 
and  clamped  by  means  of  joint  bolts  6.  20 

In  order  to  prevent  water  seeping  out  of  the 
earth  around  the  gallery  from  leaking  into  the 
gallery,  it  is  necessary  to  seal  the  respective 
junctions  of  the  joined  flanges.  To  this  end,  a 
band-like  joint  sealing  member  8  is  secured  by  25 
bonding  onto  one  side  of  the  flange  surfaces 
facing  gaps  7  between  adjacent  flange  surfaces. 

For  the  illustrated  conventional  sealing 
member  8,  for  example,  a  well-known  water 
expansible  material  such  as  a  material  obtained  30 
by  mixing,  synthesizing  and  vulcanizing  high 
hygroscopic  resin  and  synthetic  rubber  is  used. 
The  sealing  member  8  is  formed  into  a  single 
layer  using  the  above-mentioned  material.  The 
sealing  member  8  expands  due  to  infiltration  of  35 
water  W  into  the  joint  so  as  to  watertightly  seal 
the  gap  7. 

In  the  case  where  such  a  sealing  material  8 
shaped  in  a  single  layer  is  used,  however,  since 
the  water  expansible  material  has  a  property  of  40 
expansion  in  three  dimensions,  there  occurs  con- 
siderable  expansion  (Fig.  4)  in  the  lateral  direction 
in  addition  to  the  desired  expansion  in  the  direc- 
tion  of  the  thickness  of  the  joint  after  absorption 
of  the  infiltrated  water  W,  in  spite  of  suppression  45 
of  such  expansion  in  the  lateral  direction  by  the 
fixing  action  at  the  junction.  Accordingly,  there 
are  problems  that  not  only  is  there  apt  to  be 
splitting  at  a  portion  A  of  the  expansion,  but  also 
over  time  the  sealing  member  8  may  be  detached  so 
due  to  a  reduction  in  bonding  force  due  to  the 
effects  of  expansion  stress. 

In  order  to  completely  perform  so-called  initial 
water  stopping  processing  before  the  sealing 
member  expands  due  to  water  absorption  by  55 
using  such  a  conventional  sealing  member  8,  it  is 
necessary  to  make  the  sealing  member  8  thicker, 
in  which  case  not  only  is  the  material  cost  high, 
but  also  there  occurs  frequently  a  problem  of  the 
sealing  member  8  more  easily  becoming  dis-  60 
lodged  from  the  junction  of  the  segment  1  in 
transport  or  the  like. 

Fig.  2B  depicts  another  prior  art  arrangement. 
In  the  middle  portion  in  the  direction  of  width  of 
each  of  the  outer  surfaces  of  the  flanges  2  and  4  of  65 
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terms  "left  and  right",  "width",  and  "transverse" 
are  used  in  conjunction  with  the  horizontal  direc- 
tion  in  the  drawings. 

The  sealing  member  15  is  constituted  by  three 
5  layers  transversely  joined  with  each  other,  one 

layer  being  an  expansible  thick  portion  16  made 
of  a  water  expansible  rubber  material,  disposed  at 
the  center  in  the  width  direction,  and  having  a 
transversely  elongated  rectangular  cross-section, 

w  and  the  other  layers  being  a  pair  of  non-expans- 
ible  portions  17  each  made  of  a  rubber  material 
which  is  not  water-expansible,  disposed  at  the  left 
and  right  sides  of  the  expansible  portion  16  and 
each  having  a  rectangular  cross-section  and  a 

15  bottom  surface  made  even  with  that  of  the 
expansible  portion  16.  The  thickness  of  each  of 
the  right  and  left  nonexpansible  portions  17  is 
made  about  two-thirds  as  thick  as  that  of  the 
expansible  portion  16.  Thus,  the  sealing  member 

20  15  is  shaped  such  that  the  expansible  portion  16  is 
projected  upward  at  the  center  between  the  left 
and  right  nonexpansible  portions  17. 

The  expansible  portion  16  is  made  of  the  above- 
mentioned  well-known  water  expansible 

25  material,  while  each  of  the  nonexpansible  por- 
tions  17  is  made  of  an  ordinary  rubber  material, 
the  volume  of  which  does  not  change  even  if  in 
contact  with  water. 

When  the  sealing  member  15  is  secured  to  a 
30  joint  junction,  as  illustrated  in  the  examples  of 

Figs.  5  to  7,  the  bottom  surface  of  the  sealing 
member  15  is  bonded  and  secured  in  the  gap  7 
between  the  adjacent  flange  surfaces  or  in  an 
attachment  groove  formed  in  one  of  the  flange 

35  surfaces  by  means  of  a  bonding  agent  or  the  like. 
At  the  joint  junction  formed  by  the  thus 

arranged  sealing  member  15,  the  projecting  por- 
tion  of  the  middle  expansible  portion  16  in  the 
sealing  material  15  closes  a  space  between  joints 

40  for  initial  water  stopping  at  the  beginning  of 
joining.  It.  is  not  necessary  to  make  the  entire 
sealing  material  15  thicker.  Thus,  there  occurs  no 
dislodging  of  the  sealing  member  after  time  and 
the  material  cost  is  reduced. 

45  When  the  sealing  member  15  is  permeated  with 
infiltrated  water  W,  the  expansible  portion  16 

;  absorbs  water  and  expands  so  that  the  upper  face 
of  the  sealing  member  15  is  pressed  against  the 
bonding  surface  so  as  to  completely  watettightly 

so  seal  the  joint. 
During  this  operation,  since  the  longitudinally 

expanding  force  of  the  expansible  portion  16  is 
suppressed  by  the  stopping  function  of  both  of 
the  non-expansible  portions  17,  the  sealing 

55  member  expands  effectively  only  in  the  direction 
of  thickness  to  increase  the  elastic  force  of  the 
upper  surface  thereof.  Further,  although  the 
upper  half  of  the  expansible  portion  16  expands 
somewhat  transversely,  the  thickness  over  the 

60  nonexpansible  portion  17  is  small,  and  therefore 
the  transversely  expanded  portion  does  not  pro- 
trude  sidewards  from  the  upper  surface  of  the 
nonexpansible  portion  17  so  that  there  is  no  risk 
of  splitting  of  the  expansible  portion. 

65  Since  movement  of  the  bottom  surface  of  the 

Accomplishing  the  above  object,  a  band-like 
joint  sealing  member  according  to  the  present 
invention  is  featured  in  that  the  band-like  joint 
sealing  member  is  constituted  by  joining  a  central 
expansible  portion  made  of  a  water  expansible 
material  having  a  property  of  expansion  of  its 
volume  upon  absorbing  water,  and  two  lateral 
portions  extending  along  said  central  portion 
made  of  nonexpansible  rubber  having  a  property 
of  maintaining  a  constant  volume  even  if  in 
contact  with  water,  the  expansible  and  non- 
expansible  portions  being  joined  in  the  direction 
of  width  in  the  state  where  the  expansible  portion 
is  sandwiched  by  the  nonexpansible  portions. 
The  invention  is  characterised  in  that  the  central 
portion  along  its  length  protrudes  substantially 
beyond  the  lateral  portions  and  that  the  lateral 
portions  are  solely  connected  by  means  of  the 
central  portion. 

For  a  better  understanding  of  the  invention,  and 
to  show  how  the  same  may  be  carried  into  effect, 
reference  will  now  be  made,  by  way  of  example, 
to  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  perspective  diagram  of  a  portion  of  a 
sealed  construction; 

Figs.  2A  and  2B  are  cross-sectional  views  taken 
along  a  line  II  —  II  in  Fig.  1  and  show  two  prior  art 
sealing  arrangements; 

Fig.  3  is  a  perspective  view,  partially  cut  away, 
of  a  sealing  member  employed  in  the  arrange- 
ment  of  Fig.  2A; 

Fig.  4  is  a  cross-sectional  view  illustrating  a 
drawback  with  the  sealing  member  of  Fig.  3; 

Figs.  5A  through  7B  are  sectional  diagrams 
showing  different  kinds  of  conventional  sealing 
members  (Figs.  5A,  6A  and  7A)  and  the  dis- 
advantages  thereof  (Fig.  5B,  Figs.  6B  and  7B); 

Fig.  8  is  a  perspective  view,  partially  in  cross 
section  of  a  joint  sealing  memeber  in  accordance 
with  a  first  embodiment  of  the  invention; 

Figs.  9A  through  9E  and  Figs.  10A  and  10B  are 
cross-sectional  views  showing  modifications  of 
the  sealing  member  of  the  invention; 

Figs.  IIAthrough  11B  are  cross-sectional  views 
showing  different  examples  of  sealing  members 
according  to  a  second  embodiment  of  the  inven- 
tion; 

Figs.  12  through  14  show  configurations  of 
other  embodiments  of  sealing  members  of  the 
invention. 

Referring  to  the  drawings,  the  present  invention 
will  be  described  hereunder. 

A  sealing  member  15  of  a  preferred  embodi- 
ment,  as  shown  Fig.  8,  is  a  longitundinally  extend- 
ing  band-like  member  of  a  flexible  material. 
Although  this  sealing  member  15  is  here  shown 
as  having  a  rectangluar  shape  in  cross  section,  in 
the  case  where  the  shape  of  the  joint  junction  to 
which  the  sealing  joint  is  to  be  secured  is  ring-like, 
the  joint  member  is  shaped  ring-like  to  conform 
with  the  shape  of  the  joint  junction. 

As  to  the  terms  used  in  the  following  descrip- 
tion,  with  respect  to  directions,  the  terms  "upper 
and  lower"  and  "thickness"  are  used  with  respect 
to  the  vertical  direction  in  the  drawings,  and  the 
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sealing  member  15  is  suppressed  by  the  non- 
expansible  portions  17  at  the  opposite  sides 
thereof,  no  shearing  stress  acts  on  the  bottom 
surface  so  that  the  bonding  agent  is  not  pulled  off. 

Thus,  even  after  the  sealing  member  has 
absorbed  water,  there  is  little  risk  of  deterioration 
in  the  water  stopping  function  due  to  problems 
with  the  sealing  member  15. 

Although  the  upper  surface  of  the  expansible 
portion  16  is  made  flat  in  the  above-mentioned 
embodiment,  the  same  effect  can  be  obtained, 
alternatively,  by  forming  a  ridge  portion  having  a 
curved  cross-section  in  the  widthwise  direction, 
such  as  the  sealing  members  15Ato  15E  shown  in 
Figs.  9A  to  9E.  Especially  the  sealing  members  of 
the  type  shown  in  Figs.  9B  to  9E  provide  better 
initial  water  stopping  processing  with  the  overall 
thickness  of  the  material  of  the  expansible  portion 
16  reduced.  Further,  although  the  opposite  side 
walls  of  the  nonexpansible  portion  17  are  made 
vertical  with  respect  to  the  bottom  in  the  above- 
described  embodiment,  the  same  effect  can  be 
obtained  in  an  alternative  case  where  the  side 
walls  have  trapezoidal  tapered  surfaces,  such  as 
the  cross-section  of  the  two  kinds  of  sealing 
members  15F  and  15G  as  shown  in  Figs.  10A  and 
10B. 

Next,  a  second  embodiment  will  be  described. 
In  each  of  five  kinds  of  sealing  members  18Ato 

18E  shown  in  Figs.  11A  to  11E,  three  layers  are 
joined  with  each  other,  the  middle  one  being  an 
expansible  portion  19A  (19B  —  19E)  and  the  other 
two  disposed  at  the  opposite  sides  of  the  expans- 
ible  portion  19A  being  thin  nonexpansible  por- 
tions  20  each  having  an  L-shaped  cross  section, 
the  bottom  of  which  extends  towards  the  center 
in  the  widthwise  direction.  Further,  a  ridge  por- 
tion  21  formed  at  the  center  of  the  lower  surface 
of  the  expansible  portion  19A  (19B  —  19E)  is 
exposed  at  the  center  in  the  widthwise  direction 
of  the  bottom  surface  of  the  sealing  member  18A 
(18B—  18E). 

In  each  of  the  thus  arranged  sealing  members 
18A  —  18E  of  this  embodiment,  in  addition  to  the 
effects  of  the  above-mentioned  first  embodiment, 
there  are  further  advantages  that  since  the  ratio  of 
the  nonexpansible  portion  20  occupying  the 
bottom  bonding  surface  of  each  of  the  sealing 
members  18A  —  18E  becomes  large,  the  bonding 
force  is  made  more  stable  and  the  sealing  ability 
of  the  bonding  surface  is  made  surer. 

In  the  arrangement  of  the  sealing  members  15, 
15A—  15G,  and  18A—  18E  of  the  respective 
embodiments,  the  amount  of  expensive  water 
expansible  material  is  reduced  so  that  the  produc- 
tion  costs  of  the  sealing  member  can  be  reduced. 

Other  configurations  for  the  sealing  member 
are  shown  in  Figs.  12  —  14. 

Further,  the  sealing  members  of  the  respective 
embodiments  can  be  widely  used  for  sealing 
junctions  of  secondary  concrete  products  such  as 
manholes,  culvert  boxes,  or  the  like,  in  addition  to 
the  shield  segments  as  described  above. 

As  described  above,  the  joint  sealing  member 
according  to  the  present  invention  is  constituted 

by  joined  layers  including  a  thick  water  expans- 
ible  rubber  portion  positioned  in  the  central  por- 
tion  in  the  widthwise  direction  of  a  band-like 
sealing  member,  and  a  pair  of  thin  non-expans- 

5  ible  rubber  portions  positioned  on  the  opposite 
sides  of  the  thick  expansible  rubber  portion. 
Accordingly,  the  overall  thickness  can  be  reduced, 
the  material  costs  reduced,  and  the  sealing 
member  can  be  prevented  from  becoming  dis- 

w  lodged  to  thereby  perform  the  water  stopping 
processing  effectively.  There  are  further  advan- 
tages  that  the  water  expansible  rubber  portion  is 
effectively  expanded  in  the  direction  of  thickness 
and  unwanted  sideward  expansion  is  suppressed 

15  so  that  attachment  of  the  sealing  member  to  the 
bonding  surface  is  stabilized  to  thereby  improve 
its  ability  of  stopping  water  arid  improve  the 
durability  of  the  sealing  member. 

20  Claims 

1.  A  band-like  joint  sealing  member  (15)  for 
providing  a  water-tight  seal  between  frame  mem- 
bers  in  a  civil  engineering  construction,  compris- 

25  ing  a  central  longitudinally  extending  portion  (16) 
made  of  water-expansible  rubber,  and  two  lateral 
portions  (17)  extending  along  said  central  portion 
(16)  and  made  of  non-expansible  rubber,  charac- 
terized  in  that  said  central  portion  (16)  along  its 

30  length  protrudes  substantially  beyond  said  lateral 
portions  (17)  and  that  said  lateral  portions  (17)  are 
solely  connected  by  means  of  said  central  portion 
(16). 

2.  A  band-like  joint  sealing  member  according 
35  to  claim  1,  characterized  in  that  said  central 

portion  (16)  has  formed  integrally  on  one  surface 
thereof  a  plurality  of  longitudinally  extending 
ridges,  said  ridges  protruding  substantially 
beyond  said  lateral  portions  (17). 

40  3.  A  band-like  joint  sealing  member  according 
to  claim  1  or  2,  characterized  in  that  said  lateral 
portions  (17)  are  confined  to  sides  of  said  central 
portion  (16). 

4.  A  band-like  joint  sealing  member  according 
45  to  claim  1  or  2,  characterized  in  that  said  lateral 

portions  (17)  include  portions  (20)  extending  at 
least  partially  along  a  bottom  surface  of  said 
central  portion. 

50  Patentanspriiche 

1.  Bandartige  Fugendichtung  (15)  zur  Erzielung 
einer  wasserfesten  Dichtung  zwischen  Fachwerk- 
sta'ben  in  Ingenieurbaukonstruktionen  mit  einem 

55  sich  zentral  in  Langsrichtung  erstreckenden 
Abschnitt  (16),  der  aus  wasser-expansiblem 
Gummi  besteht,  und  zwei  sich  seitlich  des  zentra- 
len  Abschnitts  (16)  sich  erstreckenden  Abschnit- 
ten  (17)  aus  nichtexpansiblem  Gummi,  dadurch 

60  gekennzeichnet,  daS  der  zentrale  Abschnitt  (16)  in 
seiner  Lange  betrachtlich  iiber  die  Seitenab- 
schnitte  (17)  hinausragt  und  die  Seitenabschnitte 
(17)  nur  iiber  diesen  zentralen  Abschnitt  (16) 
verbunden  sind. 

65  2.  Bandartige  Fugendichtung  (15)  nach 
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Anspruch  1,  dadurch  gekennzeichnet,  daS  auf  der 
Oberflache  des  zentralen  Abschnitts  (16)  rnehrere 
sich  in  Langsrichtung  erstreckende  Rippen  ange- 
formt  sind,  und  daS  diese  Rippen  wesentlich  uber 
die  Seitenabschnitte  (17)  hinausragen. 

3.  Bandartige  Fugendichtung  nach  Anspruch  1 
oder  2,  dadurch  gekennzeichnet,  dalS  die 
Seitenaabschnitte  (17)  an  den  Seiten  dieses  zen- 
tralen  Abschnitte  (16)  begrenzt  sind. 

4.  Bandartige  Fugendichtung  nach  Anspruch  1 
oder  2,  dadurch  gekennzeichnet,  dalS  die 
Seitenabschnitte  (17)  Teile  (20)  einschlieSen,  die 
sich  mindestens  teilweise  entlang  der  unteren 
Fla'che  des  zentralen  Abschnitts  erstrecken. 

Revendications 

1.  Element  d'etancheite  de  joint  (15)  en  forme 
de  bande,  destine  a  etablir  un  joint  etanche  a  I'eau 
entre  des  elements  de  structure  d'un  ouvrage  de 
genie  civil,  comprenant  une  partie  centrale  (16), 
qui  s'etend  longitudinalement  et  est  faite  d'un 
caoutchouc  expansible  a  I'eau,  et  deux  parties 
laterales.  (17)  qui  s'etendent  le  long  de  ladite 
partie  centrale  (16)  et  sont  faites  d'un  caoutchouc 

non  expansible,  caracterise  en  ce  que  ladite  partie 
centrale  (16)  fait  saillie  sensiblement  au-dela  des- 
dites  parties  laterales  (17)  sur  sa  longueur  et  en  ce 
que  lesdites  parties  laterales  (17)  sont  reliees 
exclusivement  au  moyen  de  ladite  partie  centrale 
(16). 

2.  Element  d'etancheite  de  joint  en  forme  de 
bande  selon  la  revendication  1,  caracterise  en  ce 
que  ladite  partie  centrale  (16)  presente  un  plura- 
lite  de  cotes  qui  s'etendent  longitudinalement  et 
sont  venues  de  matiere  sur  une  de  ses  surfaces, 
lesdites  cotes  faisant  sensiblement  saillie  au-dela 
desdites  parties  laterales  (17). 

3.  Element  d'etancheite  de  joint  en  forme  de 
bande  selon  la  revendication  1  ou  la  revendica- 
tion  2,  caracterise  en  ce  que  lesdites  parties 
laterales  (17)  se  terminent  au  droit  des  cotes  de 
ladite  partie  centrale  (16). 

4.  Element  d'etancheite  de  joint  en  forme  de 
bande  selon  la  revendication  1  ou  la  revendica- 
tion  2,  caracterise  en  ce  que  lesdites  parties 
laterales  (17)  comprennent  des  parties  (20)  qui  se 
prolongent  au  moins  partiellement  le  long  de  la 
surface  inferieure  de  ladite  partie  centrale. 
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