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(54)  Rockbolt  assembl ies  

(57)  A  rockbolt  assembly  comprises  a  bolt  (2)  for  se- 
curement  in  a  substrate  (4)  with  an  end  length  projecting 
therefrom.  A  spreader  plate  (6)  fits  over  the  end  length 
and  engages  the  surface  of  the  substrate  around  the 
rockbolt.  A  sleeve  (8)  is  mounted  on  the  rockbolt  (2)  and 
engages  the  spreader  plate  (6),  and  a  locking  tube  (10) 
having  a  split  tapering  profile  is  received  in  the  sleeve 
(8).  The  locking  tube  (10)  has  a  one-way  fixing  mecha- 
nism  (16,  18,  20)  mounted  on  its  inner  surface  for  en- 
gagement  with  the  bolt  (2).  The  mechanism  permits 
movement  of  the  tube  (10)  along  the  bolt  (2)  in  the  di- 
rection  in  which  the  split  profile  tapers,  but  resists  move- 
ment  in  the  opposite  direction  by  engagement  with  the 
bolt  (2). 

F i g .   2 .  

2 2 '  
U - J - '  

U 6  18 

- H -  
i  \ ■20 

h 2 2  

■10 

CO 
O) 
lO 
Is- 
CO 
00 
o  
a .  
LU 

1  
—  

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  867  598  A1 2 

Description 

This  invention  relates  to  rockbolts  and  more  partic- 
ularly,  to  assemblies  adapted  to  enhance  the  secure- 
ment  of  rockbolts  in  and  against  a  substrate.  Such  as- 
semblies  serve  to  place  the  ground  or  substrate  under 
compressive  stress,  giving  it  the  greatest  stability,  and 
reducing  the  likelihood  of  collapse.  This  is  particularly 
valuable  in  underground  environments  such  as  mines. 

A  rockbolt  is  typically  secured  in  a  substrate  by  first- 
ly  drilling  a  hole  in  the  substrate  for  receiving  the  bolt.  A 
quantity  of  resin  or  cement  is  then  inserted  into  the  hole, 
after  which  the  bolt  is  installed.  Instalment  of  the  bolt 
displaces  the  resin,  and  the  aim  is  normally  to  have  the 
hole  substantially  filled  with  resin  and  rod;  i.e.  to  the  ex- 
clusion  of  air,  when  the  bolt  is  fully  in  place.  When  the 
resin  or  cement  cures,  the  rockbolt  is  effectively  bonded 
to  the  substrate.  Establishing  that  the  resin  or  cement 
has  been  cured  can  be  accomplished  by  rotating  the 
rockbolt  in  the  hole  until  such  rotation  is  effectively  pre- 
vented. 

In  order  to  place  under  compression  the  volume  of 
substrate  in  which  the  rockbolt  is  installed,  it  is  normal 
to  fit  over  the  exposed  end  of  a  secured  rockbolt  a 
spreader  plate  which  engages  the  substrate  around  the 
bolt.  A  nut  is  then  installed  on  the  threaded  rockbolt  end, 
and  turned  to  clamp  the  spreader  plate  against  the  sub- 
strate.  The  clamping  force  is  of  course  entirely  depend- 
ent  upon  the  bond  established  by  the  resin  or  cement 
between  the  installed  length  of  rockbolt  and  the  sur- 
rounding  substrate.  Once  secured  in  this  manner,  the 
exposed  end  of  the  rockbolt  can  be  used  for  the  fitment 
or  mounting  of  other  elements. 

It  is  recognised  that  the  ground  or  substrate  in  which 
rockbolts  are  commonly  installed  is  subject  to  significant 
movement,  to  some  extent  because  of  adjacent  work- 
ings  or  activity.  For  whatever  reason  however,  there  is 
a  possibility  that  a  rockbolt  can  become  loosened.  Some 
self-locking  mechanisms  have  been  proposed,  but 
these  have  not  always  been  successful,  and  can  be  ex- 
pensive. 

The  present  invention  is  directed  at  a  simple  and 
expedient  means  by  which  a  spreader  plate  can  be  se- 
cured  against  the  substrate  by  the  rockbolt  assembly. 
According  to  the  invention,  a  rockbolt  assembly  com- 
prises  a  bolt  for  securement  in  a  substrate  with  an  end 
length  projecting  therefrom;  a  spreader  plate  for  fitting 
over  the  end  length  and  engaging  the  surface  of  the  sub- 
strate  around  the  rockbolt,  and  a  sleeve  for  mounting  on 
the  rockbolt  and  engaging  the  spreader  plate.  In  order 
to  hold  the  sleeve  against  the  spreader  plate,  and  there- 
by  the  spreader  plate  against  the  substrate,  a  locking 
tube  is  mounted  on  the  projecting  length  of  rockbolt, 
which  tube  has  a  split  tapering  profile  to  be  received  in 
the  sleeve.  The  locking  tube  has  a  one-way  fixing  mech- 
anism  mounted  on  its  inner  surface  for  engagement  with 
the  bolt.  The  mechanism  permits  movement  of  the  tube 
along  the  bolt  in  the  direction  in  which  the  split  profile 

tapers,  but  resists  movement  in  the  opposite  direction 
by  engagement  with  the  bolt.  The  locking  tube  can  be 
made  out  of  a  plurality  of  circumferentially  adjacent  tu- 
bular  segments,  but  preferably  it  is  split  only  along  a  por- 

5  tion  of  its  length,  with  the  section  remote  from  the  taper 
being  solid. 

One  preferred  fixing  mechanism  takes  the  form  of 
an  O-ring  mounted  in  an  inwardly  facing  groove  of  the 
tube.  The  wall  of  the  groove  facing  away  from  the  taper 

10  is  frusto-conical,  and  thus  when  the  tube  is  urged  in  the 
direction  away  from  the  taper  the  O-ring  is  compressed 
between  the  frusto-conical  wall  and  the  bolt.  The  other 
wall  of  the  groove  may  be  formed  by  a  ring  itself  fitted 
to  the  tube  with  a  face  substantially  perpendicular  to  the 

is  tube  axis  and  facing  in  the  direction  in  which  the  split 
profile  of  the  tube  tapers. 

Another  fixing  mechanism  used  in  the  invention 
comprises  a  plurality  of  inwardly  directed  circumferen- 
tially  spaced  pawls  engaging  the  outer  surface  of  the 

20  bolt.  These  are  in  continuous  engagement  with  the  bolt 
surface,  and  bite  into  the  surface  when  the  tube  is  urged 
in  a  direction  opposite  to  its  taper.  The  pawls  can  be 
integrally  formed  with  the  tube,  but  preferably  they  are 
separate  elements,  normally  of  a  hard  material,  and  may 

25  be  fitted  into  axial  slots  in  the  end  of  the  tube. 
The  invention  will  now  be  described  by  way  of  ex- 

ample  and  with  reference  to  the  accompanying  sche- 
matic  drawings  wherein: 

30  Figure  1  shows  in  diagrammatic  cross-section,  the 
fitting  of  a  rockbolt  and  spreader  plate  in  and  against 
a  substrate; 
Figure  2  shows  an  enlarged  cross-sectional  view  of 
the  mechanism  locking  the  spreader  plate  in  place 

35  in  the  assembly  of  Figure  1  ; 
Figures  3a  and  3b  show  further  enlarged  detailed 
views  of  the  fixing  mechanism  of  Figure  2; 
Figure  4  shows  a  view  similar  to  that  of  Figure  3a, 
but  illustrating  an  alternative  fixing  mechanism;  and 

40  Figure  5  shows  a  modification  of  the  fixing  mecha- 
nism  of  Figure  4. 

As  shown  in  Figure  1  ,  a  rockbolt  2  is  fitted  in  a  sub- 
strate  4,  and  holds  a  spreader  plate  6  thereagainst  by 

45  means  of  a  taper  cone  8  and  a  wedge  10  mounted  on 
the  rockbolt  2.  The  rockbolt  2  is  fitted  in  a  borehole  12 
in  the  substrate  4,  which  is  filled  with  resin  1  4.  When  the 
resin  is  cured,  the  rockbolt  is  secure. 

Figure  2  illustrates  how  the  wedge  10  serves  to  lock 
so  the  taper  cone  8  against  the  spreader  plate  6,  and  there- 

by  the  spreader  plate  6  against  the  substrate  4.  The 
wedge  1  0  takes  the  form  of  a  partially  split  tube  (the  split 
is  shown  in  outline)  with  the  tapered  end  being  received 
in  the  end  of  the  taper  cone  8.  The  taper  cone  8  can  be 

55  formed  with  an  internal  profile  which  directly  comple- 
ments  the  taper  on  the  wedge,  but  this  is  not  necessary 
in  order  to  securely  lock  the  assembly.  At  the  end  of  the 
wedge  or  tube  1  0  remote  from  the  taper,  it  is  formed  with 
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an  inwardly  directed  groove  16  in  which  is  mounted  an 
O-ring  18.  The  O-ring  18  is  held  in  the  groove  16  by  a 
ring  20  as  is  better  illustrated  in  Figures  3a  and  3b.  As 
can  be  seen,  the  wall  22  facing  away  from  the  taper  has 
itself  a  reducing  cross-section  in  the  same  sense  as  the 
taper,  whereas  the  opposite  wall  24  formed  by  the  ring 
20  is  substantially  perpendicular  to  the  wedge  or  tube 
axis.  Thus,  when  the  wedge  10  is  fitted  the  face  24  on 
the  ring  20  pushes  the  O-ring  1  8  towards  the  taper  cone 
8,  and  in  due  course  the  engagement  of  the  wedge  with 
the  taper  cone  locks,  clamping  the  spreader  plate  6 
against  the  substrate  4.  In  this  respect  it  should  be  noted 
that  in  practice  the  cross-section  of  the  O-ring  1  8  is  rath- 
er  larger  than  shown.  It  will  always  be  slightly  com- 
pressed,  even  when  the  wedge  is  first  fitted  and  the  fix- 
ing  mechanism  inactive. 

As  a  consequence  of  movement  and  vibration  and 
for  other  reasons  it  is  common  for  the  substrate  4  to 
swell  relatively  soon  after  a  rockbolt  is  installed,  which 
imposes  pressure  on  the  spreader  plate  6  and  applies 
tensile  stress  to  the  rockbolt  2.  This  urges  the  wedge  in 
a  direction  back  along  the  rockbolt  2,  effectively  away 
from  the  substrate  4.  When  this  happens,  the  O-ring  18 
is  compressed  between  the  conical  wall  22  of  the  groove 
in  the  wedge  10,  and  the  wall  of  the  rockbolt  itself,  as 
shown  in  Figure  3b. 

An  alternative  fixing  mechanism  is  shown  in  Figure 
4.  Here,  rather  than  an  O-ring,  a  number  of  pawls  26  are 
formed  at  the  non-taper  end  of  the  wedge  10,  which 
pawls  20  are  themselves  in  engagement  with  the  rock- 
bolt  2.  The  pawls  26  are  inclined  away  from  the  tapered 
end  of  the  wedge  1  0  such  that  they  can  move  along  the 
surface  of  the  rockbolt  as  the  wedge  or  tube  is  fitted  and 
secured,  broadly  in  the  manner  described  above,  in  the 
taper  cone  8  to  hold  the  spreader  plate  6  against  the 
substrate  4.  When,  as  a  result  of  movement  of  vibration, 
forces  act  on  the  wedge  or  tube  1  0  to  urge  it  away  from 
the  substrate,  the  pawls  26  bite  into  the  rockbolt  surface 
to  prevent  such  movement.  Typically,  there  are  eight 
such  pawls  26  spaced  around  the  internal  periphery  of 
the  wedge  or  tube. 

The  pawls  of  the  embodiment  of  Figure  4  can  be 
formed  integrally  with  the  wedge  or  tube  1  0.  Alternative- 
ly,  they  can  be  manufactured  separately  and  fitted  into 
axial  slots  or  recesses  in  the  tube.  Typically,  there  are 
eight  such  pawls  around  a  rockbolt  of  say  3  to  5  cms  in 
diameter. 

In  the  use  of  assemblies  of  the  invention  it  should 
be  understood  that  the  fixing  mechanism  is  initially  in- 
active.  The  rockbolt  is  installed  as  described,  and  the 
spreader  plate  and  taper  cone  fitted  over  the  exposed 
end.  The  taper  wedge  is  then  fitted  on  the  rockbolt  end, 
and  normally  hammered  along  the  bolt  into  the  taper 
cone  to  set  the  assembly.  At  this  stage  the  fixing  mech- 
anism  is  inactive.  However,  as  the  assembly  resists 
movement  of  the  substrate,  the  cone  and  wedge  come 
under  pressure  from  the  spreader  plate  which  forces  the 
wedge  along  the  rockbolt.  At  this  point  the  fixing  mech- 

anism  is  activated,  and  the  result  is  that  the  wedge  is 
locked  on  the  rockbolt.  The  pressure  from  the  spreader 
plate  continues  to  urge  the  taper  cone  over  the  wedge, 
further  tightening  the  assembly.  Having  performed  its 

5  task,  and  tightened  an  already  tight  assembly,  the  fixing 
mechanism  is  redundant.  O-rings  have  a  limited  useful 
life,  and  pawls  of  the  kind  described  lose  their  effective- 
ness  with  time.  This  makes  these  devices  eminently 
suitable  for  use  in  assemblies  of  the  present  invention. 

10  For  reasons  of  safety,  all  the  components  of  rockbolt 
assemblies  according  to  the  invention  are  made  from 
non-metallic  materials.  This  precludes  sparking  and 
therefore  reduces  the  risk  of  fire.  Typically  the  compo- 
nents  are  made  from  plastics  resins,  reinforced  where 

is  necessary  and  appropriate. 

Claims 

20  1.  A  rockbolt  assembly  comprising  a  bolt  for  secure- 
ment  in  a  substrate  with  an  end  length  projecting 
therefrom;  a  spreader  plate  for  fitting  over  the  end 
length  and  engaging  the  surface  of  a  substrate 
around  the  rockbolt;  a  sleeve  for  mounting  on  the 

25  rockbolt  and  engaging  the  spreader  plate;  and  a 
locking  tube  which  locking  tube  has  a  split  tapering 
profile  to  be  received  in  the  sleeve;  the  locking  tube 
having  a  one-way  fixing  mechanism  mounted  on  its 
inner  surface  for  engagement  with  the  bolt,  the 

30  mechanism  permitting  movement  of  the  tube  along 
the  bolt  in  the  direction  in  which  the  split  profile  ta- 
pers,  but  resists  movement  in  the  opposite  direction 
by  engagement  with  the  bolt. 

35  2.  An  assembly  according  to  Claim  1  wherein  the  lock- 
ing  tube  comprises  a  plurality  of  circumferentially 
adjacent  tubular  segments. 

3.  An  assembly  according  to  Claim  1  or  Claim  2  where- 
to  in  the  fixing  mechanism  comprises  an  O-ring 

mounted  in  an  inwardly  facing  groove  of  the  tube, 
the  groove  having  a  conical  wall  facing  in  said  op- 
posite  direction  whereby  movement  of  the  tube  in 
said  opposite  direction  compresses  the  O-ring  be- 

45  tween  the  bolt  and  the  conical  wall. 

4.  An  assembly  according  to  Claim  3  wherein  the 
mechanism  includes  a  ring  fitted  in  the  groove, 
which  ring  has  a  face  substantially  perpendicular  to 

so  the  tube  axis  which  forms  the  wall  of  the  groove  fac- 
ing  in  the  direction  in  which  the  split  profile  of  the 
tube  tapers. 

5.  An  assembly  according  to  Claim  1  or  Claim  2  where- 
55  in  the  fixing  mechanism  comprises  a  plurality  of  in- 

wardly  directly  circumferentially  spaced  pawls  en- 
gaging  the  outer  surface  of  the  bolt. 
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6.  An  assembly  according  to  Claim  5  wherein  the 
pawls  are  integrally  formed  with  tubes. 

7.  An  assembly  according  to  Claim  5  wherein  the 
pawls  are  separate  elements  fitted  to  the  tubes.  s 

8.  An  assembly  according  to  Claim  7  wherein  the 
pawls  are  fitted  in  axial  slots  formed  in  the  end  of 
the  tubes. 
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