
®  

Europalsches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

®  Publication  number: 0 1 9 1   5 7 0  
A 2  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  86300522.9 

@  Date  of  filing:  27.01  .86 

©  Int.  CI.4:  E  21  D  1 5 / 0 0  

@  Priority:  29.01  .85  ZA  850687 

@  Date  of  publication  of  application  :  20.08.86 
Bulletin  86/34 

\  

@  Designated  Contracting  States  :  AT  BE  CH  DE  FR  GB  IT 
LILUNLSE 

@  Applicant  :  Had,  Alethea  Rosalind  Meianle,  40  Driefontein 
Mutdersdrtft,  Krugersdorp  Transvaal  (ZA) 

Inventor:  Hall,  Alethea  Rosalind  Meianle,  40  Driefontein 
Muldersdrift,  Krugersdorp  Transvaal  (ZA) 

@  Representative  :  Atkinson,  Peter  Birch  et  al,  Marks  & 
Clerk  Suite  301  Sunlight  House  Quay  Street,  Manchester 
M33JY(GB) 

€4 
<  

O  

10  

@  Support  member. 

  A  support  member  (10)  capable  of  bearing  an  axial  com- 
pressive  load  may  be  used  as  a  support  in  an  underground 
mine.  The  support  member  (10)  comprises  an  elongate  tube 
(12)  of  a  flexible  plastics  material  divided  by  dividing  walls  of 
the  flexible  plastics  material  into  a  plurality  of  compartments 
(14)  running  the  length  of  the  tube  (12)  so  that  the  tube  (12) 
divided  into  compartments  (14)  has  a  honeycomb  structure. 
Some  or  all  of  the  compartments  (14)  are  filled  with  a  particu- 
late  filler  material  (20)  such  as  sand. 



BACKGROUND  OF  THE  INVENTION 

This  i nven t ion   r e l a t e s   to  a  suppor t   member  capable   of  bea r ing   an  

axial  compressive  load,   which  may  be  used  as  a  suppor t   in  an  

underground  mine  or  in  the  c o n s t r u c t i o n   i n d u s t r y   or  the  l i k e .  

SUMMARY  OF  THE  INVENTION 

According  to  the  i n v e n t i o n   there   is  provided  a  support   member 

capable  of  bear ing   an  a x i a l   compress ive   load  which  comprises  an  

e longa te   tube  of  a  f l e x i b l e   m a t e r i a l   d iv ided   by  d i v i d i n g   walls  of  a  

f l e x i b l e   m a t e r i a l   into  a  p l u r a l i t y   of  compartments  running  t h e  

length   of  the  tube,   at  l e a s t   some  of  the  compartment  being  f i l l e d  

with  a  p a r t i c u l a t e   f i l l e r   m a t e r i a l .  



The  support   member  may  inc lude   r e s t r a i n i n g   means  e n c i r c l i n g   t h e  

ou t s ide   of  the  tube  to  r e s t r a i n   the  tube  from  deformat ion   in  a  
d i r e c t i o n   t r a n s v e r s e   to  the  l o n g i t u d i n a l   axis  of  the  tube.  The 

r e s t r a i n i n g   means  may  run  the  whole  or  only  a  part   or  par t s   of  t h e  

length   of  the  tube.   The  r e s t r a i n i n g   means  may  comprise  any  s u i t a b l e  

m a t e r i a l   such  as  weld  mesh,  diamond  mesh,  fencing  wire,  p l a s t i c  

n e t t i n g ,   a  p l a s t i c   mesh  such  as  tha t   covered  by  South  Afr ican  P a t e n t  

No.  82/7300,  a  p l a s t i c   or  metal  rope  or  a  p l a s t i c   or  metal  tape.   I n  

a l l   cases  the  r e s t r a i n i n g   means  must  r e s t r a i n   de format ion   of  t h e  

tube  in  a  d i r e c t i o n   t r a n s v e r s e   to  the  l o n g i t u d i n a l   axis  of  the  t u b e ,  

e s p e c i a l l y   when  the  support   member  is  placed  under  an  a x i a l  

compressive  l o a d .  

As  an  a l t e r n a t i v e ,   t he  compar tmen t s   around  the  c i r cumference   of  t h e  

tube  may  be  l e f t   empty  to  r e s t r a i n   the  tube  from  de format ion   in  a  

d i r e c t i o n   t r a n s v e r s e   to  the  l o n g i t u d i n a l   axis  of  the  tube.  It  h a s  

been  found  tha t   l e av ing   one  or  more  empty  compartments  around  t h e  

c i r cumfe rence   of  the  tube  i n c r e a s e s   the  s t r e n g t h   of  the  tube  t o  

de format ion   in  a  d i r e c t i o n   t r a n s v e r s e   to  the  l o n g i t u d i n a l   axis  o f  

the  t u b e .  

The  f l e x i b l e   m a t e r i a l   may  be  any  s u i t a b l e   f l e x i b l e   m a t e r i a l   such  a s  

a  p l a s t i c s   m a t e r i a l ,   an  aluminium  f o i l ,   paper,   paper  or  p l a s t i c  

l amina ted   aluminium  f o i l ,   or  a  th in   metal  s h e e t i n g .   The  f l e x i b l e  

m a t e r i a l   is  p r e f e r a b l y   a  p l a s t i c s   m a t e r i a l .   The  p l a s t i c s   m a t e r i a l  

may  be a   c o n v e n t i o n a l   p l a s t i c s   m a t e r i a l ,   a  b i a x i a l l y   o r i e n t e d  

p l a s t i c s   m a t e r i a l   or  a  woven  or  non-woven  f a b r i c .   S u i t a b l e   p l a s t i c s  

inc lude   inc lude   high  and  low  d e n s i t y   p o l y e t h y l e n e ,   p o l y p r o p y l e n e ,  

s ty rene   based  p l a s t i c s ,   p o l y e s t e r s   and  po lyv iny l   c h l o r i d e .  



The  e longate   tube  d iv ided   into  compartments  p r e f e r a b l y   has  a 

honeycomb  s t r u c t u r e .   The  s t r u c t u r e   may  be  made,  for  example,  by  t h e  

method  de sc r i bed   in  United  S t a t e s   Pa tent   No.  4 ,478 ,659 ,   by  j o in ing   a  

s e r i e s   of  n o n - m e t a l l i c   sheets   to  each  other   by  welding  along  t h e i r  

l e n g t h s .  

The  p a r t i c u l a t e   f i l l e r   m a t e r i a l   which  is  used  to  f i l l   t h e  

compartments  may  be  any  s u i t a b l e   p a r t i c u l a t e   m a t e r i a l   such  as  s a n d ,  

cement,  crushed  s tone ,   a  p a r t i c u l a t e   c o n t a i n i n g   sludge  or  s l u r r y ,  

mine  t a i l i n g s ,   f ly   ash,  r i v e r   bed  sediment ,   o r  b e n t o n i t e ,   or  a  

mixture  of  two  or  more  t h e r e o f .  

Some  or  a l l   of  the  compartments  may  inc lude   a  r i g i d   f i l l e r   item  such  

as  a  wood,  cement  or  metal  p i l l a r   or  prop.  The  area  around  t h e  

p i l l a r   or  prop  in  a  compartment  is  then  f i l l e d   with  the  p a r t i c u l a t e  

f i l l e r   m a t e r i a l .   Such  a  p i l l a r   or  prop  serves  to  provide  r i g i d i t y  

to  the  suppor t   member  e s p e c i a l l y   before   a l l   the  compartments  have  

been  f i l l e d   with  the  p a r t i c u l a t e   m a t e r i a l .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  f ron t   view  of  a  support   member  accord ing   to  t h e  

i n v e n t i o n ;   and 

Figure  2  is  a  c r o s s - s e c t i o n a l   view  along  the  l ine   A-A  in  Figure  1.  

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

Re fe r r i ng   to  the  drawings ,   a  suppor t   member  10  comprises  an  e l o n g a t e  

tube  12  of  a  f l e x i b l e   m a t e r i a l   d iv ided   by  d i v i d i n g   walls  into  a 

p l u r a l i t y   of  compartments  or  c e l l s   14.  The  e longa te   tube  12  d i v i d e d  

into  compartments  14  has  a  honeycomb  s t r u c t u r e   as  can be  seen  f rom 

Figure  2.  This  honeycomb  s t r u c t u r e   is  c rea ted   by  j o in ing   sheets   o f  

the  f l e x i b l e   m a t e r i a l   16  to  each  o ther   along  join  l i nes   18. 



At  l e a s t   some  of  the  compartments  14  are  f i l l e d   with  a  p a r t i c u l a t e  

f i l l e r   m a t e r i a l   20.  

The  support   member  10  inc ludes   r e s t r a i n i n g   means  22  being  metal  o r  

p l a s t i c   bands  l oca t ed   around  the  c i r cumfe rence   of  the  e longate   t u b e  

12  to  r e s t r a i n   the  support   member  10  from  deformat ion   in  a  d i r e c t i o n  

C  which  is  t r a n s v e r s e   to  the  l o n g i t u d i n a l   axis  D  of  the  tube  12. 

A  method  of  c o n s t r u c t i n g   the  support   member  10  for  suppor t ing   a  

hanging  wall  30  in  a  mine  wil l   now  be  d e s c r i b e d .   F i r s t l y ,   the  t u b e  

12,  which  is  open  at  both  ends,  is  l o c a t e d : i n   p o s i t i o n   between  t h e  

foot  wall  32  and  the  hanging  wall  30  of  the  mine,  with  a  gap  of  a  

few  c e n t i m e t r e s   between  the  top  of  the  tube  12  and  the  hanging  w a l l  

30.  As  the  tube  is  f l e x i b l e ,   i t   r e q u i r e s   to  be  supported  i n i t i a l l y  

e i t h e r   by  l o c a t i n g   a  wood,  concre te   or  metal  p i l l a r   or  prop  in  one 

or  more  of  the  compartments  14,  or  by  a t t a c h i n g   the  tube  12  to  t h e  

h a n g i n g  w a l l   30  so  tha t   i t   hangs  down the re f rom,   or  by  any  o t h e r  

s u i t a b l e   means.  Once  the  tube  12  is  in  p o s i t i o n ,   and  any  p i l l a r s   o r  

props  to  be  used  are  in  p o s i t i o n ,   the  p a r t i c u l a t e   f i l l e r   m a t e r i a l   20 

is  f i l l e d   into  the  compartments  14,  e .g.   by  pumping  the  p a r t i c u l a t e  

m a t e r i a l   20  in.  The  p a r t i c u l a t e   f i l l e r   m a t e r i a l   20  may  be  v i b r a t e d  

in  order  to  ensure  that   i t   s e t t l e s   and  c o n s o l i d a t e s   s u f f i c i e n t l y .  

The  r e s t r a i n i n g   means  20  are  then  l oca t ed   around  the  tube  12. 

T h e r e a f t e r ,   the  gap  between  the  top  of  the  support   member  10  and  t h e  

hanging  wall  30  may  be  f i l l e d   with  wooden  blocks  or  wedges  or  an  

i n f l a t a b l e   p i l low  34  or  the  l i k e .   The  i n f l a t a b l e   p i l low  34  may  a l s o  

be  f i l l e d   with  the  p a r t i c u l a t e   f i l l e r   m a t e r i a l .   The  support   member 

10  is  now  in  a  p o s i t i o n   to  bear  an  ax i a l   compressive  l o a d .  

As  s t a t e d   above,  the  e longate   tube  and  d i v i d i n g   walls  of  the  s u p p o r t  

member  o f  t h e   i n v e n t i o n   are  made  of  a  f l e x i b l e   m a t e r i a l   which  may  be 

a  p l a s t i c s   m a t e r i a l ,   th in  metal  s h e e t i n g ,   paper,   or  a  laminate   o f  



one  or  more  of  these .   The  f l e x i b l e   m a t e r i a l   is  p r e f e r a b l y  a  

p l a s t i c s   m a t e r i a l   which  may  be  a  c o n v e n t i o n a l   p l a s t i c s   m a t e r i a l ,   a 

b i a x i a l l y   o r i e n t e d   p l a s t i c s   m a t e r i a l   or  a  non-woven  f a b r i c .  

Where  the  f l e x i b l e   m a t e r i a l   is  a  non-magnet ic   m a t e r i a l ,   the  e l o n g a t e  

tube  d iv ided   into  compartments  is  p r e f e r a b l y   made  by  the  method 

desc r ibed   in  United  S t a t e s   Pa ten t   No.  4 ,478 ,659 .   This  p a t e n t  

d i s c l o s e s ,   i n t e r   a l i a ,   a  method  of  j o in ing   a  f i r s t   sheet   of  two 

sheets   of  a  non-magnet ic   m a t e r i a l   which  are  jo ined   to  each  o t h e r  

along  a  jo in   l ine   to  a  t h i r d   sheet   of  a  non-magnet ic   m a t e r i a l   a l o n g  

a  join  l i n e .   This  method  comprises   the  s teps  of  l o c a t i n g   the  t h r e e  

sheets   c lose   to  a  magnet  with  the  t h i r d   sheet   ad j acen t   the  f i r s t  

shee t ,   l o c a t i n g   a  body  which  is  a t t r a c t e d   by  the  magnet  between  t h e  

f i r s t   sheet   and  the  second  sheet   so  tha t   the  f i r s t   s h e e t  a n d   t h e  

t h i r d   sheet   are  brought   t o g e t h e r   in  a  zone  between  the  magnet  and  

the  body  with  the  second  sheet   below  the  body,  causing  the  f i r s t  

sheet   and  the  t h i r d   sheet   to  be  moved  through  the  zone,  and  j o i n i n g  

the  t h i r d   sheet  to  the  f i r s t   sheet   in  the  zone  or  immedia te ly   a f t e r  

the  t h i r d   sheet   and  the  f i r s t   sheet   have  passed  through  the  zone  t o  

form  the  jo in   l i n e .   G e n e r a l l y   the  f i r s t   sheet   and  the  second  s h e e t  

are  jo ined  to  each  o ther   along  two  s u b s t a n t i a l l y   p a r a l l e l   jo in   l i n e s  

and  the  t h i r d   sheet   is  jo ined   to  the  f i r s t   sheet   along  a  jo in   l i n e  

which  is  i n t e r m e d i a t e   the  jo in   l i ne s   of  the  f i r s t   and  second  s h e e t s .  

The  r e s u l t   of  th i s   is  a  honeycomb  s t r u c t u r e .   The  shee t s ,   when  t h e y  

comprise  a  p l a s t i c s   m a t e r i a l ,   may  be  jo ined  to  each  o ther   by  h e a t  

welding  or  by  u l t r a s o n i c   welding  which  c r e a t e s   a  con t inuous   we lded  

join  l ine   along  the  l e n g t h  o f   the  shee t s .   Thus,  p r e f e r a b l y   e a c h  

compartment  of  the  e longa te   tube  of  the  support   member  of  t h e  

i n v e n t i o n   comprises  a  c e l l   in  the  honeycomb  s t r u c t u r e   formed  be tween  

two  ad j acen t   sheets   of  a  s u i t a b l e   m a t e r i a l .   Each  ce l l   may  have  a  

round,  square ,   diamond  or  hexagonal   shape  or  any  o ther   s u i t a b l e  

s h a p e .  



A  s i m i l a r   honeycomb  s t r u c t u r e   may  be  c rea ted   in  other   ways.  For  

example,  where  the  f l e x i b l e   m a t e r i a l   is  paper,   the  honeycomb 

s t r u c t u r e   may  be  formed  by  g lue ing   the  ad jacen t   sheet  of  m a t e r i a l   t o  

each  other   along  join  l i n e s .  

The  c r o s s - s e c t i o n a l   area  of  each  ce l l   of  the  honeycomb  s t r u c t u r e   may 

vary  accord ing   t o  t h e   use  to  which  the  support   member  is  to  be  p u t .  

Gene ra l ly ,   each  c e l l   wi l l   have  a  d iameter   of  100mm  to  1  metre  o r  

l a r g e r .  

Where  the  f l e x i b l e   m a t e r i a l   c o m p r i s e s  a   f l e x i b l e   p l a s t i c s   m a t e r i a l ,  

i t   may  comprise  a  p l a s t i c s   fi lm  having  a  t h i c k n e s s   of  50um  to  500um. 

The  l ength   of  the  e longa te   tube  may  be  any  des i r ed   l eng th ,   f o r  

example  1  metre  to  1000  m e t r e s .  

The  f l e x i b l e   m a t e r i a l   may  be  m i c r o - p e r f o r a t e d   to  permit   the  e g r e s s  
of  l i q u i d   from  the  tube  but  not  the  egress   of  the  p a r t i c u l a t e   f i l l e r  

m a t e r i a l .  

The  p a r t i c u l a t e   f i l l e r   m a t e r i a l   which  is  used  to  f i l l   t h e  

compartments  may  be  any  s u i t a b l e   p a r t i c u l a t e   m a t e r i a l   such  as  s a n d ,  

cement,  crushed  s tone,   a  p a r t i c u l a t e - c o n t a i n i n g   sludge  or  s l u r r y  

such  as  a  mine  sludge  or  s l u r r y ,   mine  t a i l i n g s ,   f ly  ash,  r i ve r   bed 

sediment,   or  b e n t o n i t e   or  o ther   c lays   or  the  l i k e .  

In  a d d i t i o n ,   some  or  a l l   of  the  compartments  may  inc lude   a  r i g i d  

f i l l e r   item  such  as  a  wood,  cement  or  metal  p i l l a r   or  prop.  The 

area  around  the  p i l l a r   or  prop  in  a  compartment  is  then  f i l l e d   w i t h  

the  p a r t i c u l a t e   f i l l e r   m a t e r i a l .   Such  a  p i l l a r   or  prop  serves  t o  

provide  r i g i d i t y   to  the  support   member  e s p e c i a l l y   before   a l l   t h e  

compartments  have  been  f i l l e d   with  the  p a r t i c u l a t e   m a t e r i a l .  



Each  r e s t r a i n i n g   means  i l l u s t r a t e d   in  Figure  1  of  the  drawings,   r un  

only  a  part   of  the  l eng th   of  the  tube.  However,  r e s t r a i n i n g   means 

may  be  used  which  runs  the  whole  of  the  length   of  the  tube.   The 

r e s t r a i n i n g   means  i l l u s t r a t e d   in  Figure   1  is  a  p l a s t i c   or  m e t a l  

tape.   However,  the  r e s t r a i n i n g   means  may  also  comprise  weld  mesh, 

diamond  mesh,  fencing  wire,   p l a s t i c   n e t t i n g ,   or  a  p l a s t i c   mesh  such  

as  that   covered  by  South  Afr ican  Patent   No.  82/7300  or  a  p l a s t i c  

metal  or  r o p e .  

It  is  not  neces sa ry   to  u s e  r e s t r a i n i n g   means.  In  p a r t i c u l a r ,   i t   i s  

not  neces sa ry   to  use  r e s t r a i n i n g   means  where  the  r a t i o   of  t h e  

d iameter   of  the  support   member  to  the  height   of  the  support   member 

is  s u f f i c i e n t l y   g r e a t .   For  example,  where  the  d iameter   or  width  o f  

the  support   member  is  8  times  the  he igh t   of  the  support  member,  no 

r e s t r a i n i n g   means  w i l l  g e n e r a l l y   be  r e q u i r e d .  

As  a  f u r t h e r   a l t e r n a t i v e ,   to  obvia te   the  need  for  r e s t r a i n i n g   means,  
the  compartments  around  the  c i r cumfe rence   of  the  tube  may  be  l e f t  

empty.  This  p rovides   a d d i t i o n a l   r e s t r a i n t   a g a i n s t   de format ion   in  a  

d i r e c t i o n   t r a n s v e r s e   to  the  l o n g i t u d i n a l   axis  of  the  t u b e .  

The  support   member  gains  i t s   g rea t   s t r e n g t h   under  an  a x i a l  

compress ive   load  because  of  the  fact   tha t   most  or  a l l   of  t h e  

compartments  are  a d j a c e n t   two  or  more  other   compartments  which  a r e  

also  f i l l e d   with  the  p a r t i c u l a t e   f i l l e r   m a t e r i a l .   This  p reven t s   t h e  

compartments  from  r u p t u r i n g   as  they  are  s i m u l t a n e o u s l y   suppor ted   by 

t h e i r   ne ighbours   and  provide  suppor t   to  t h e i r   n e i g h b o u r s .  

The  suppor t   member  may  be  used  as  a  support   in  an  underground  mine 

as  i l l u s t r a t e d   in  the  drawings  to  support   a  hanging  wall  in  the  same 

manner  that   a  c o n v e n t i o n a l   mat  pack  is  used.  The  support   member  may 



also  be  used  in  the  c o n s t r u c t i o n   i n d u s t r y   as  a  l o a d - c a r r y i n g   s u p p o r t  
member.  For  example,  i t   may  be  used  in  the  c o n s t r u c t i o n   o f  

bu i ld ings   or  as  a  support   for  a  br idge  or  the  l i k e .   It  may  also  be 

used  to  form  b a l l a s t   for  a  ra i lway  l i n e ,   in  which  case  the  s u p p o r t  
wil l   g e n e r a l l y   be  between  0,5m  and  1m  in  h e i g h t .  

The  support   member  of  the  i n v e n t i o n   has  s e v e r a l   a d v a n t a g e s .  

F i r s t l y ,   i t   is  easy  and  cheap  to  manufac tu re .   Secondly,   i t   may  be  

assembled  on  s i t e ,   e.g.   down  a  mine,  which  has  c o n s i d e r a b l e  

l o g i s t i c a l   advantages .   For  example,  the  empty  tube  d iv ided   i n t o  

compartments  may  be  folded  up  and  e a s i l y   t r a n s p o r t e d   down  the  mine .  

There  it   may  be  placed  in  p o s i t i o n   and  then  f i l l e d   with  a 

p a r t i c u l a t e   f i l l e r   m a t e r i a l   which  is  a v a i l a b l e   on  s i t e .   T h i r d l y ,  

the  support  member  is  able  to  bear  high  compressive  l o a d s .  



1. 

A  support   member  (10 )capab le   of  bear ing   an  ax i a l   compress ive   l o a d  

comprises  an  e longa te   tube  (12)of   a  f l e x i b l e   m a t e r i a l   d iv ided   by 

d i v i d i n g   walls   of  a  f l e x i b l e   m a t e r i a l   into  a  p l u r a l i t y   o f  

compartments  (14)  running  the  l eng th   of  the  tube  (12),   at  l e a s t  

some  of  the  compartments  (14)  being  f i l l e d   with  a  p a r t i c u l a t e   f i l l e r  

m a t e r i a l   ( 2 0 ) .  

2 .  

A  support   member  (10)  acco rd ing   to  claim  1  which  i n c l u d e s  

r e s t r a i n i n g   means  (22)  e n c i r c l i n g   the  ou t s ide   of  the  tube  (12)  t o  

r e s t r a i n   the  tube  (12)  from  de fo rma t ion   in  a  d i r e c t i o n   t r a n s v e r s e   t o  

the  l o n g i t u d i n a l   axis  of  the  tube  ( 1 2 ) .  

3 .  

A  support   member  (10)  acco rd ing   to  claim  2  wherein  the  r e s t r a i n i n g  

means  (12)  is  s e l e c t e d   from  weld  mesh,  diamond  mesh,  f enc ing   w i r e ,  

p l a s t i c   n e t t i n g ,   p l a s t i c   mesh,  a  p l a s t i c   or  metal  rope  or  a  p l a s t i c  

or  metal  t a p e .  

4 .  

A  support   member  (10)  acco rd ing   to  claim  1  wherein  the  compar tmen t s  

(14)  around  the  c i r c u m f e r e n c e   of  the  tube  (12)  are  l e f t   empty  t o  

r e s t r a i n   the  tube  (12)  from  de fo rma t ion   in  a  d i r e c t i o n   t r a n s v e r s e   t o  

the  l o n g i t u d i n a l   axis  of  the  tube  ( 1 2 ) .  



5.  

A  support   member  (10)  according  to  any  one  of  claims  1  to  4  w h e r e i n  

the  f l e x i b l e   m a t e r i a l   is  s e l e c t e d   from  a  p l a s t i c s   m a t e r i a l ,   an  

aluminium  f o i l ,   paper,   a  paper  or  p l a s t i c   l amina ted   aluminium  f o i l  

or  a  t h i n   metal  s h e e t i n g .  

6 .  

A  support   member  (10)  according  to  claim  5  wherein  the  f l e x i b l e  

m a t e r i a l   is  a  f l e x i b l e   p l a s t i c s   m a t e r i a l .  

7 .  

A  suppor t   member  (10)  according  to  any  one  of  claims  1  to  6  w h e r e i n  

the  e longate   tube  ( 1 2 )  d i v i d e d   into  compartments  (14)  has  a  

honeycomb  s t r u c t u r e .  

8 .  

A  support   member  (10)  accord ing   to  any  one  of  claims  1  to  7   w h e r e i n  

the  p a r t i c u l a t e   f i l l e r   m a t e r i a l   (20)  comprises   sand,  cement,  c r u s h e d  

s tone ,   a  p a r t i c u l a t e - c o n t a i n i n g   s l u r r y ,   mine  t a i l i n g s ,   f ly  a s h ,  

r i v e r   bed  sediment  or  b e n t o n i t e   or  a  mixture  of  two  or  more  t h e r e o f .  

9 .  

A  support   member  (10)  according   to  any  one  of  claims  1  to  8  w h e r e i n  

one  or  more  of  the  compartments  (14)  i nc ludes   a  r i g i d   f i l l e r   i t e m .  

10.  

A  support   member  (10)  capable  of  bea r ing   an  ax ia l   compressive  l o a d  

which  comprises  an  e longa te   tube  (12)  of  a  f l e x i b l e   p l a s t i c s  

m a t e r i a l   d ivided  by  d iv id ing   walls  of  a  f l e x i b l e   p l a s t i c s   m a t e r i a l  

into  a  p l u r a l i t y   of  compartments  (14)  running  the  l ength   of  a  t u b e  

(12)  so  that   the  e longa te   tube  (12)  d iv ided   by  d iv id ing   walls  h a v i n g  



a  honeycomb  s t r u c t u r e ,   the  f l e x i b l e   p l a s t i c s   m a t e r i a l   having  a  

t h i ckness   of  50µm  to  500µm,  at  l e a s t   some  of  the  compartments  (14)  

being  f i l l e d   with  a  p a r t i c u l a t e   f i l l e r   m a t e r i a l   ( 2 0 ) .  

11. 

A  support   member  (10)  accord ing   to  claim  10  wherein  the  d iameter   o f  

the  support   member  (10)  is  g r e a t e r   than  the  he ight   of  the  s u p p o r t  

member  ( 1 0 ) .  

12. 

An  e longate   tube  (12)  of  a  f l e x i b l e   m a t e r i a l   d iv ided  by  d i v i d i n g  

walls  of  a  f l e x i b l e   m a t e r i a l   into  a  p l u r a l i t y   of  compartments  (14)  

running  the  l eng th   of  the  tube  (12),  for  use  in  a  suppor t   member 

(10)  of  any  one  of  claims  1  to  11. 
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