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(57) Abstract: The invention provides a rock anchor which includes an
elongate tubular body which extends between a first end and an opposing
second end, a cartridge for containing a multi-component adhesive system,
in the tubular body, wherein the cartridge has a rigid tubular housing within
which at least one compartment is defined, in which is contained an adhesive
component of the system, wherein the at least one compartment yields to
volumetrically reduce under fluid pressure created by a fluid input into the
housing, thereby to extrude the adhesive components.
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AN ADHESIVE CONTAINING TUBULAR ROCK ANCHOR

BACKGROUND OF THE INVENTION -

[0001] This invention relates to a rock anchor for use in full column adhesive

bonding applications.

[0002] A problem with using a resin or grout to secure a rock anchor within a rock
hole is that the resin, typically comprising of an adhesive resinous component and a
catalytic component, needs to be adequately mixed for the resultant resin mixture to

set with sufficient binding strength.

[0003] Hereinafter, the terms rock anchor and rock bolt are used interchangeably to
describe a device which has an elongate body, and which is inserted into a hole

drilled into a rock face, to stabilize the rock to prevent collapse or rock fall.

[0004] Moreover, the resin is an expensive consumable that is often wasted;
introduced into the rock hole in cartridges in amounts surplus to requirement for the

particular hole-size, resulting in resin leaking from the hole.

[0005] Resin cartridges are also often damaged during storage or transportation to

site because of the delicate frangible nature of the cartridge membrane.

[0006] Also, there is no way of ensuring a full column bond i.e. the annular space
between the anchor and the rock hole wall is completely filled with resin, with a

number of resin cartridges, introduced into the rock hole ahead of the anchor. This

is because some of the cartridges may only partially rupture, or not rupture at all,

when the rock anchor is moved through the hole. Therefore insufficient resin is

mixed or introduced into the annular space to fix the anchor in place. Allied to this
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problem is that the cartridge material may form an adhesive barrier to the anchor and

resin, or resin and rock wall, interface, a problem known as finger gloving.

[0007] Another problem comes when resin cartridges are inserted ahead of a rock
anchor trapping air in the blind end of the rock hole. When the cartridges rupture
and the resin sets, air voids get trapped within the set resin at this end. It is critical
that a leading portion of the rock anchor is properly bonded to the rock hole as the
mass of the rock supported by the anchor is often effectively suspended from this

portion of the rock anchor, bonded to the rock hole.

[0008] When a resin capsule is placed in a hollow rock bolt, ih a configuration as
described in ZA2003/04376, another problem is experienced. The thin plastics
material making up the frangible capsule does not release its contents in a controlled
manner. The capsule may buckle at any point there-along, causing a bottleneck or
blockage in the cartridge lumen, p;reventing the resin contained behind this point
from progressing to a capsule outlet. Fuﬂherhore, the material tends to bunch when
compressed, by a pressing means, and is often forced into a mixing device at a
leading end of the bolt thus clogging up the device. As a result, the mixing ratios of
the two part resin components in the capsule cannot be controlled which can lead to

the resin improperly setting.

[0009] It is an object of this invention to at least partially overcome the

abovementioned problems.

SUMMARY OF INVENTION

[0010] Hereinafter, “adhesive” refers to a system which includes at least one low

viscosity liquid adhesive component which is free-flowing before activation and which
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after activation, sets or hardens. An “adhesive component” bears a corresponding

meaning.

[0011] “Fluid pressure” as hereinafter used includes pressure that is caused

hydrostatically or hydraulically.

[0012] In a first aspect, the invention provides a cartridge for containing a multi-
component adhesive system for use in a rock anchor installation which includes a
rigid tubular housing, which has a forward end and an opposed trailing end, within
which at least one compartment is defined in which is contained an adhesive
component wherein the at least one compartment yields to volumetrically reduce,
under fluid pressure created by a fluid input into the housing, thereby to extrude the

adhesive component.

[0013] Preferably, the fluid is input from the trailing end and the adhesive

component is extruded from the forward end.

[0014] The housing may be complementarily dimensioned to fit within the tubular

body of a tubular rock anchor.
[0015] Preferably, the rigid tubular housing is made from a rigid plastics material.

[0016] The cartridge may contain a pressing member located within the housing,
between the at least one compartment and the trailing end, which moves under
pressure created by a fluid input into the housing, to cause the at least one

compartment to extrude its adhesive component.

[0017] The pressing member may be slidingly, preferably sealingly, engaged with

inner walls of the housing.
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[0018] Preferably, within the housing, a first compartment and a second
compartment are defined, in which are respectively contained a first adhesive

component and a second adhesive component.

[0019] Each compartment may be a discrete compartment, spaced from each other
and sidewalls of the cartridge housing. Alternatively, at least one wall of each
compartment may be integrally formed with, or attached to, sidewalls of the cartridge

body.

[0020] The housing may include at least one axially extending internal partitioning
wall which divides the housing’s interior into the first compartment and the second
compartment. Alternatively, the cartridge may include an elongate tube which fits
within the housing in co-axial extension and which defines the first compartment and
whereby the second Conipartment is defined by a space between the housing and

the tube.

[0021] The tube may have walls which are adapted to axially compress in a

controlled manner about predefined annular zones, when a force is applied at one

end, to extrude its adhesive content.
[0022] Preferably, the tube is made of a suitable flexible plastics material.

[0023] The tube may be a tubular bellows-type tube, the walls of which comprise a
plurality of corrugated annular sections, each one of these sections defining an

annular zone about which the tube is adapted to axially compress.

[0024] The cartridge may be closed at the forward end, through which a sealed

outlet from each of the compartments is defined.
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[0025] An indicator material, which changes colour to provide a visual indication of
the extent to which the adhesive components have set when mixed, may be included

with a component of the adhesive system.

[0026] The invention also extends to an adhesive containing container for use with
a tubular rock anchor which has a tubular bellows-type body, the walls of which
comprise a plurality of corrugated annular sections, each one of these sections

defining an annular zone about which the container is adapted to axially compress.

[0027] The body may have an outlet end and an opposed end, which is closed.

[0028] Preferably, the container is made of a suitable flexible plastics material.

[0029] The invention further provides a rock anchor which includes an elongate
tubular body which extends between a first end and an opposing second end, a
cartridge for containing a multi-component adhesive system, in the tubular body,
wherein the cartridge has a rigid tubular housing within which at least one
compartment is defined, in which is contained an adhesive component of the system,
wherein the at least one compartment yields to volumetrically reduce under fluid
pressure created by a fluid input into the housing, thereby to extrude the adhesive

components.

[0030] Preferably, the anchor includes a fluid inlet valve assembly which introduces
the fluid from the first end and wherein the at least one adhesive component is

extruded towards the second end.

[0031] The inlet valve assembly may be sealingly engaged with a trailing end of the
cartridge housing to avoid flow of the fluid into the space between the anchor body

and the cartridge housing.
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[0032] Preferably, the cartridge contains a pressing member located within the
housing, between the at least one compartment and the trailing end, which moves
under pressure created by the fluid input, towards the second end of the anchor

body, thereby to volumetrically reduce the at least one compartment.

[0033] The pressing member may be slidingly, preferably sealingly, engaged with

inner walls of the housing.

[0034] The cartridge may include an elongate tube which fits within the housing in

co-axial extension and which defines the at least one compartment.

[0035] Preferably within the cartridge, a first compartment and a second
compartment are defined, in which are respectively contained a first adhesive and a

second adhesive component.

[0036] The second compartment maybe defined by a space between the housing

and the tube.

[0037] The tube may have walls which are adapted to axially compress in a
controlled manner about predefined annular zones, when a force is applied at one

end, to extrude its adhesive content.
[0038] Preferably, the tube is made of a suitable flexible plastics material.

[0039] The tube may be a tubular bellows-type tube, the walls of which comprise a
plurality of corrugated annular sections, each one of these sections defining an

annular zone about which the tube is adapted to axially compress.

[0040] The cartridge may be closed at the forward end, through which a sealed

outlet from each of the compartments is defined.
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[0041] The rock anchor may include a mixing means into which each adhesive

component of the adhesive passes to be reactively mixed.

[0042] The mixing means may be connected to the second end or at least partially

located within the body adjacent the second end.
[0043] The mixing means may be a static mixer.

[0044] The invention further provides a rock anchor which includes an elongate
tubular body which extends between a first end and an opposing second end, an
adhesive containing container as described above, a pressing member located
within the tubular body between the container and the first end, and a fluid inlet valve
assembly, or near the first end, wherein a fluid introduced into the tubular body
causes the member to advance under pressure, through the valve assembly,
towards the second end thereby to compress the container and to cause the

adhesive content of the container to extrude therefrom.

[0045] The pressing member may slidingly, preferably sealingly, engage the inner

walls of the tubular body.

[0046] The adhesive containing container may include a tubular bellows-type body,
the walls of which comprise a plurélity of corrugated annular sections, each one of
these sections defining the annular zone about which the container is adapted to

axially compress.

[0047] In use, the tubular body’'s second end lies adjacent a blind end of a rock

hole.

[0048] Preferably, the tubular body is cylindrical and made from a metallic material.
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[0049] In use, the extruded adhesive contents of the cartridge may then flow into an
annular space defined between an outer wall of the anchor body and the wall of a
rock hole, into which the anchor is placed, to set and secure the anchor in place in

the hole.

[0050] Preferably, the tubular body has a predetermined volume to contain a
cartridge with an amount of adhesive which is sufficient to substantially fill the

annular space along a full length of the rock hole.

[0051] The rock anchor may include a mixing means, into which each adhesive

component of the adhesive passes to be reactively mixed.

[0052] The mixing means may be connected to the second end or at least partially

located within the body adjacent the second end.

[0053] The mixing means may be a static mixer.

[0054] In another aspect of the invention there is provided a modular rock anchor
which includes a mixing means, an adhesive containing cartridge and an inlet valve
assembly, each respectively serially connected and in fluid communication with the
other to provide a modular assembly, and a rigid tubular sheath which at least

partially encloses the modular assembly.
[0055] The mixing means may be a static mixer.
[0056] The cartridge may be any cartridge as described above.

[0057] The tubular sheath may be a metallic tube or cylinder.
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[0058] In a final aspect of the invention there is provided a rock anchor which
extends between a first end and an opposing second end, an adhesive containing
container, containing an adhesive component, within thé tubular body, which yields
to volumetrically reduce under fluid pressure created by a fluid input into the housing,

thereby to extrude the adhesive component.

BRIEF DESCRIPTION OF THE DRAWINGS

[0059] The invention is further described by way of examples with reference to the
accompanying drawings in which:

Figure 1 diagrammatically illustrates a rock anchor in accordance with a first aspect
of the invenfion;

Figure 2 illustrates, in longitudinal section, the rock anchor of Figure 1, with a
pressing member well advanced within the anchor;

Figure 2A illustrates a variation on how the valve assembly is connected to the rock
anchor;

Figure 3 illustfateé, in longitudinal section a rock anchor in accordance with a second
aspect of the invention; |

Figure 3A and 3B illustrate variations on a pressing member located within the rock
anchor;

Figure 4 is an exploded view of Figure 3 illustrating each of the components making
up the rock anchor;

Figure 5A and 5B respectively illustrate, in longitudinal section the pressing member
in a first position and in an advanced position wherein adhesive contents of the
anchor are extruded;

Figure 6 illustrates, in longitudinal section, a rock anchor in accordance with a third

| aspect of the invention;
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Figure 7 diagrammatically illustrates a rock anchor in accordance with a fourth
aspect of the invention; and
Figure 8 diagrammatically illustrates another embodiment of the rock anchor of the

fourth aspect of the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0060] In a first aspect of the invention, as illustrated in Figure 1 of the
accompanying drawings, there is provided a rock anchor 10, which includes an
elongate tubular body 12 which is made from a suitable material, for example a mild

steel and which extends between a first end 14 and a partially closed second end 16.

[0061] The tubular body contains a cartridge 18 which includes a cylindrical housing
19 made of a rigid plastics rhaterial, which is of complementary dimension to fit
within the body. The cartridge housing has a leading end 20 and an opposed

trailing end 24.

[0062] The cartridge 18 includes a first compartment and a second compartment,
respectively designated 26A and 26B, divided by a partitioning wall 28, each of
which contains a discrete fluid component of a two part adhesive system which,
when mixed, react to set or gel. Each adhesive component, in this particular

embodiment, is a free-flowing liquid, before mixing.

[0063] It is however anticipated, within the scope of the invention that only one
component, housed in a single compartment within the cartridge housing, is free-
flowing. The second component can be an activator or enzyme which can be solid

or semi-solid, suitably located in another part of the anchor
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[0064] Within the cartridge housing 19, a disc-shaped pressing member 30 is
located, between the adhesive component containing compartments and the trailing
end 24 of the housing. The pressing member presented includes an annularly
sealing ring 32 which provides a seal between the member and the inner wall
surface of the housing. However, as illustrated in Figure 3A and 3B, _the pressing
member 30 can be one of many embodiments. The pressing member 30A and 30B,
as illustrated in Figure 3 and 3B, has a trailing perimeter skirt 31 which flares
outwardly into sealing engagement with walls of the housing 19 under a force

applied by a fluid input into the housing.

[0065] A static mixer 34 is provided. In this embodiment, the static mixer is located
within a first end section 35 of the body 12, as illustrated in Figures 1 and 2, press
fitted or threadedly engaged with the inner walls of this section. However, it is
anticipated within the scope of the invention that the mixing means can be attached
to the second end 16 of the body or partially located within the first end section of the

body.

[0066] The static mixer 34 can be of any suitable internal construction and
configuration. In this particular embodiment, the mixer has a cylindrical body 36 with
a passage 37, leading from outlets 40 in the leading end 20 of the cartridge, to an
aperture 66 in the second end 16. A spiral formation 42 is positioned in each
passage to spirally or helically move ahd mix the adhesive components as they are

extruded from the cartridge 18, as is explained below.
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[0067] Through the first end 14, of the tubular body 12, a fluid inlet valve assembly
44 is engaged with the anchor 10. The assembly has an outlet end 46 which is
press fitted into and sealing engaged with, a trailing end portion of the cartridge
housing 19. Alternatively the assembly can be welded to the body's first end as
illustrated in Figure 2A along weld lines 53. However it is preferable that the valve
assembly delivers a fluid input to within the cartridge housing 19 and not the anchor
body 12 so that all of the working fluid is delivered against the pressing member 30

and not dissipated between the anchor body 12 and the cartridge housing.

[0068] The assembly 44 includes a fluid inlet valve 47 and a flange 48 against
which, in use, a face plate 50 rests, as illustrated in Figure 1. The fluid valve 47
comprises a bore 38 which extends from an inlet 51, in a projecting portion 49 of the
assembly 44, to above outlet 52 opening into the housing’s interior. A valve element
54 is located within the bore to reciprocate therein. A hose coupling formation 56 is
presented, on the outer-surface of an end of the portion 49, which is configured to be
connected to a connector end of a pressurised fluid hose (not shown), which runs

from a pressurised fluid (water) source.

[0069] The valve assembly 44 can include an indicator mechanism (not shown)
which is co-axially located in the fluid bore 38 to move axially outwardly when a
predetermined pressure within the anchor 10 has been reached to provide a visual
indication of this to an installer of the rock anchor. The predetermined pressure is a
pressure sufficient to drive the pressing member 30 to a position, within the housing
19, at which substantially the entire adhesive contents of the compartments 26 are
extruded. The indicator mechanism can be a mechanism as described in

PCT/ZA2010/000074, the specification of which is included herein by reference.
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[0070] In use of the rock anchor 10, and with réference to Figures 1 and 2, a rock
hole 58 is drilled into a rock face 60 by any suitable means. Thereafter, the rock
anchor 10 is passed through a hole in the face plate 50 before being inserted in the
rock hole, with a second end 16 leading until the flange 48 abuts the plate 50 which
is held against the rock face. A plurality of spring biased locating members,
(respectively designated 62A and 62B), extend from an outer surface 64 of the first
end section 35 of the tubular body 12 to keep the anchor temporarily in position

within the rock hole once inserted.

[0071] The connector end of the fluid hose is then connected to the hose coupling
formation 56 of the valve assembly 44, and a stream of working fluid, such as water,
under pressure, is introduced into the cartridge housing 19 through the bore 38,
behind the pressing member 30. As the fluid pressure increases, the pressing
member is actuated under force of the fluid to advance within the housing, towards
the second end 16, breaking, tearing or severing the partitioning wall 28 in the
process and forcing the adhesive components of each compartment 26 towards the
respective outlet 40 and on into the static mixer 34. This process is illustrated in

Figure 2.

[0072] To enable the pressing formation 30 to sever the partitioning wall 28 the
member can include a means, for example a bladed formation 65, which cuts the

partitioning wall as the pressing member advances.
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[0073] As the pressing member 30 is sealing engaged with the inner surface of the
housing 19, the adhesive components are prevented from flowing back and out of

the trailing end 24 of the housing and the first end 14 of the anchor.

[0074] As the adhesive components move through the static mixer 34, they come
into mixing contact with each other as each component flows over the blades of the
spiral formation 42. Still liquid, the resultant reactive adhesive mixture flows from the
mixer through the aperture and into an annular space 68 defined between the outer
surface 64 of the rock anchor 10 and the rock-hole 58 wall. The mixture, which has
been sufficiently mixed in the mixer, begins to set in this annular space, fixing the
anchor 10 within the rock hole. With the anchor 10 fixed within the rock hole 58 and
the flared skirt 48 abutting against the face plate 50, the plate is yield in supportive

contact with the rock face 60.

[0075] In describing a second aspect of the invention, like features, with respect to

the first aspect of the invention, bear like reference numerals.

[0076] In the second aspect of the invention, as illustrated in Figures 3 to 5 of the
accompanying drawings, a modular rock bolt 10A is provided which includes an
elongate tubular body 12 into which completely fits a cylindrical adhesive cartridge

18.

[0077] A head pieée 70 is attached at a second end 16 of the body 12 by means of
an attachment cuff 72. The head piece includes a static mixer 34A and a plurality of
resiliently biased locating members 62 which are radially arranged around a capped
end 73 of the head piece, each of which downwardl'y extends from the head piece to
inwardly bias as it comes into contact with the rock hole wall, when the anchor 10A is

inserted into a rock hole 58. Each member outwardly presents a ribbed surface 75
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which grip the walls of the rock hole to hold the rock anchor temporarily in position

before the anchor is fixed in place with an adhesive.

[0078] The head piece 70 has a plurality of radially spaced resiliently deformable
formations 74, each of which upwardly projects and inwardly biases as the head
piece 70 is inserted into the cuff 72, when engaged with the anchor body 12 in
assembly of the anchor 10A, to locate within an annular groove 75 in a snap lock
manner. By press-fitting the cuff with the second end of the body 12, the head piece
is thereby attached to the body 12, in fluid communication With the cartridge 18
contained therein. And the head piece is prevented from being withdrawn from the

cuff by ends of the formations 74 abutting against the groove 75.

[0079] The adhesive cartridge 18 includes a cylindrical housing 19, made of a
suitable rigid blastics material, which has a leading ehd 20 and a trailing end 24.
Within the housing, a corrugated tube 76 is located, co-axially aligned with the
housing. The tube has an open end 78 and an opposed closed end 80. The open

end is in fluid communication with the static mixer, via a sealing member 82.

[0080] A valve assembly 44 is located at a first end 14 of the anchor body 12, in
fluid communication with the cartridge 18. As illustrated in Figure 3, the assembly is

press fitted into a trailing end portion 24 of the housing 19.

[0081] The corrugated tube 76 has a bellows type body, made of a suitable non-
frangible, flexible plastics material which comprises Qf a plurality of corrugated
annular zones, respectively designated 84A, 84B, 84C...84N, each of which is
adapted to buckle when pressure is applied to the tube at its closed end 80, such

that the tube axially compresses in a controlled predictable manner.
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[0082] Within the corrugated tube, which defines a first adhesive containing
compartment within the cartridge 18, a first adhesive component of a multi

component adhesive is contained.

[0083] Between an outer surface 86 of the tube 76 and an inner surface 88 of the
cartridge housing 19, an annular reservoir 90 is defined in which a second adhesive
component of the multi component adhesive system is located. The annular
reservoir defines a second adhesive containing compartment. The annular reservoir

is also in fluid communication with the static mixer, via the sealing member 82.

[0084] A pressing member 30A is located within the housing, between the closed
end 80 of the tube 76 and the housing’s trailing end 24 and, as described above,
with respect to the various embodiments of the sealing member, each member is
adapted to form a seal between the inner surface 88 of the housing and the pressing
member, thereby sealing the annular reservoir 90 at this end. The leading face 92 of

the pressing member can be attached to the tube’s closed end 80.

[0085] The sealing member 82 is press fitted into, and then fixed to, the leading end

20 of the cartridge housing 19 sealingly to inter-connect the head piece 70, and the
static mixer 34, to the cartridge 18 in fluid communication, within the confines of the
cuff 72. The sealing member presents a second ring seal 94 between it and an

interior surface of the cuff.

[0086] .A central aperture 96 and a plurality of radially arranged holes 98 are formed
through the sealing member. Each of these apertures is initially closed with a plug
component 100 from the central aperture, inwardly projecting into the housing,
extends an annular ring formation 102, over which an extension 104 of the tube's

open end 78 resiliently is slid and fastened in place. Thus, when the aperture 96 is
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open, the tube’'s adhesive content can flow from the open end, through the aperture
and into the static mixer. Likewise, the holes 98 allow the adhesive content from the
annular reservoir 90 to flow into the static mixer when open as each of these
apertures are positioned through the member 82 to be axially in register with the

reservoir.

[0087] The plug cdmponent 100 has, in this particular embodiment, a steering wheel
appearance to complement the arrangement of the aperture and the holes 96 and 98
respectively, in the sealing member 82. The component 100 includes a central plug
106 which is complimentary shaped and dimensioned to fit within the central
aperture 96 and a plurality of radial plugs 108, each of which fits within a respective
hole 98. The central plug is interconnected with each of the radial plugs by a plurality

of radial spokes 110. A circular interconnecting member 112 interlinks each of the

radial plugs 108. When in place, the plug component 100 seals off the apertures and

each hole to prevent egress of the adhesive components from respective
compartments. The benefit of interconnecting the plugs is that, when one plug is
lifted from its respective aperture or hole by pressure exerted by the volumetric
decrease in the compartments as explained below, it pulls the remaining plugs from
their respective aperture or hole so that the apertures and all of the holes open

simultaneously.

[0088] In use, with the rock bolt 10A fully assembled and inserted into the rock hole
58, and a faceplate engaged with the bolt, drawn up into abutment with the rock face
by means of a nut (not shown) engaged with the threads of a threaded cuff 115, a
fluid is introduced under pressure, into the cartridge 18, behind the pressing member
30, through an inlet valve of the assembly 44. The fluid input causes the pressing

member to advance, within the housing 19, towards the leading end 20 and, in so
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doing, the corrugated tube 76 buckles in concertina fashion, about each annular

zone 84, as illustrated in Figure 5.

[0089] The first adhesive component and the second adhesive component, within
the tube 76 and the annular reservoir 90 respectively, are brought under increased
pressure by the action of the pressing member such that plugs (106, 108) are lifted
simultaneously from their aperture and the holes respectively to open the aperture
and the holes to allow the adhesive components to extrude, in a predetermined
mixed ratio, from the cartridge 18 into the head piece 70 and the mixing formations

of the static mixer 34A.

[0090] As illustrated in Figure 4, the static mixer 34A includes a spiral insert 130,
defining a spirally arranged channel 132, which locates within the head piece 70, and
a spiral formation 133 which is arranged helically within the channel 132. The
surface area of the thread-like body of the formation 133 is increased by presenting
a high density of mixing formations 135, repetitively configured along the length of
the format_ion’s body. This arrangement of the spiral formation, carrying mixing
formations, helically wound around the spiral insert.dramatically increases the
distance through which the adhesive components travel within the relatively confined

length of the head piece.

[0091] As the first and second adhesive components move through the static mixer
34A, under pressurised reaction from the advancing pressing member 30A, they are
mixed before being expelled from the head piece 70 through a plurality of holes 114

under the capped end 73 umbrella.

[0092] The now mixed multi-component adhesive system flows from the head piece

70, between the outer surface 64 of the rock bolt 10A and the walls of the rock hole
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58 to set within the annular space 68 and thus fix the rock bolt securely within the

rock hole.

[0093] In describing a third and a fourth aspect of the invention, like features, with
respect to the first and the second aspects of the invention, again bear like reference
numerals. The third aspect of the invention is described with respect to Figure 6. In
this aspect, a rock bolt 10B is provided which has a tubular body 12 within which a
corrugated tube 76 is located, between a sealing member 82, to which the open end
78 of the tube is attached, and a pressing member 30. In this embodiment the
corrugated tube 76 is not housed within a cartridge, but directly assembled within the
rock bolt body. A first adhesive component of a multi-component adhesive, is |
contained within the tube and a second adhesive component is contained, if
required, within an annular space 140 defined between the walls of the tubular body
and the corrugated tube 76. The pressing member, moves within the tubular

confines of body 12, sealingly engaged with the body’s inner walls.

[0094] In a fourth aspect of the invention, as illustrated in Figure 7 of the
accompanying drawings, there is provided a hollow tubular rock anchor 10C which
includes an elongate tubular body 12, which extends between a first end (not shown)
and a second end 16. Inserted within the tubular body'is a complementary shaped
and dimensioned static mixer 34 and, behind the static mixer, a cartridge 18 for

containing a multi-component adhesive system.

[0095] The adhesive packing cartridge 18 includes a rigid tubular housing 19 which
is shaped and circumferentially dimensioned to fit within the anchor body 12, and

has a leading end 20 and a trailing end 24. Within the housing, a first compartment
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26A, containing a first adhesive component, and second compartment 26B,

containing a second adhesive component, is located.

[0096] Through the trailing end 24 wall of the housing 19, a fluid inlet valve
assembly 44 is provided which contains a valve element 54, located in a bore 38
which forms a conduit through which a pressurized fluid, for example water, enters

the housing from a fluid source via a fluid hose 120.

[0097] Each of the compartments 26A and 26B, in this particular example, are
volumetrically equal and discrete in that they are spaced from respective side walls
of the }housing' and from each other. Each of the combartments is tubular in form,

made from a resiliently deformable sheet material for example aluminium sheet.

[0098] In use, a nozzle end 122 of the hose 120, connected to a pressurized fluid
source, is connected to a hose coupling formation 56 and water, under pressure,
enters the interior of the housing. As the amount of water increases within the
volumetrically constant confines of the housing, fluid pressure, initially hydraulic and
later hydrostatic, is exerted on the resiliently deformable walls of the first and the
second compartments, causing each of the compartments to inwardly collapse,
reducing their respective volumes and respectively forcing the first and second
adhesive components out through respective outlets 40A and 40B formed through

the leading end 20 wall of the housing.

[0099] Each compartment 26 is in fluid communication with the static mixer 34 via

the outlets 40, wherein the components mix and pass from the mixer through
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aperture 66 into an annular space 68, wherein the adhesive mixture sets and

_ hardens to fix the rock anchor 10C within the rock hole 58.

[0100] In a second embodiment of this aspect of the invention, illustrated in Figure
8, an adhesive packaging cartridge 18 is disclosed which, unlike the previous
embodiment, does not include discrete first and second compartments. Each of the
first and second compartments 26A and 26B of this embodiment have outer facing
walls 124 which are attached to, or are integrally formed with, respective walls of the

cartridge housing.

[0101] Into a conically shaped interior 126 of the housing, water enters, from an
inlet 48, to produce hydro-static forces against interior facing walls 128A and 128B of
compartments 26A and 26B respectively, which, as they are made from the same
resiliently deformable material as described above with reference to Figure 7,
collapse towards the housing walls thereby reducing the internal volumes of the
respective compartments to cause the respective adhesive components to extrude

through respective outlets 40A and 40B.

[0102] As described above, with respect to the first embodiment, the outlets 40A
and 40B are in fluid communication with static mixer 34 so that the extruded

adhesive components mix within the static mixer and flow there-through.
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CLAIMS

1. A cartridge for containing a muIti-Component adhesive system for use in a rock
anchor which includes a rigid tubular housing which has an input end and an
opposed output end within which at least one compartment is defined in which is
contained an adhesive component of the syétem, wherein the at least one
compartment yields to volumetrically reduce, under fluid pressure created by a fluid

input into the housing, théreby to extrude the adhesive component.

2. A cartridge according to claim 1 wherein the fluid is input from the input end and

the adhesive component is extruded from the output end.

3. A cartridge according to claim 1 or 2 wherein the housing is complementarily

dimensioned to fit within a tubular body of the rock anchor.

4. A cartridge according to any one of claims 1 to 3 wherein the rigid tubular housing

is made from a rigid plastics material.

5. A cartridge according to any one of claims 1 to 4 which includes a pressing
member contained within the housing, between the at least one compartment and

the input end, which moves under pressure of the fluid input towards the output end.

6. A cartridge according to claim 5 wherein the pressing member is sealingly

engaged with inner walls of the housing.

7. A cartridge according to any one of claims 1 to 6 wherein, within the housing, a

first compartment and a second compartment are defined, in which are respectively
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contained a first adhesive component and a second adhesive component of the

adhesive system.

8. A cartridge according to claim 7 wherein the housing includes at least one axially
extending internal partitioning wall which divides the housing into the first

compartment and the second compartment.

9. A cartridge according to claim 7 wherein the cartridge includes a tube which fits

within the housing in co-axial extension to define the first compartment.

10. A cartridge according to claim 9 wherein the walls of the tube are adapted to

axially compress in a controlled manner about predefined annular zones.

11. A cartridge according to claim 9 wherein the tube has a tubular bellows-type
body, the walls of which include a plurality of corrugated annular sections about

which the tube axially compresses when a force is applied at one end of the body.

12. A cartridge according to any one of claims 9 to 11 wherein the tube is made of a

flexible plastics material.

13. A cartridge according to any one of claims 7 to 12 wherein the outlet end is

closed and through which a sealed outlet from each of the compartments is defined.

14. An adhesive containing container for use with a tubular rock anchor which has a
tubular bellows-type body, the walls of which include a plurality of corrugated annular
sections, each of which axially compress when a force is applied at one end of the

body.
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15. An adhesive containing container according to claim 14 which is made of a

flexible plastics material.

16. A rock anchor which includes an elongate tubular body which extends between a
first end and an opposing second end, a cartridge for containing a multi component
adhesive which has a rigid tubular housing within which at least one compartment is
defined, in which is contained an adhesive component of the system, in the tubular
body, wherein the at least one compartment yields to volumetrically reduce, under
fluid pressure created by a fluid input into the housing, thereby to extrude the

adhesive component.

17. A rock anchor according to claim 16 wherein the cartridge includes a pressing
member contained within the housing, between the compartment and a fluid input
end, which moves under pressure created by the fluid input, towards an opposed

output end of the housing.

18. A rock anchor according to claim 19 wherein the pressing member is sealingly

engaged with the housing.

19. A rock anchor according to any one of claims 16 to 18 which includes a fluid inlet
valve assembly which introduces the fluid input from the first end thereby to extrude

the at least one adhesive component towards the second end.

20. A rock anchor according to claim 17 wherein the inlet valve assembly is sealingly

engaged with an input end of the cartridge housing.
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21. A rock anchor according to any one of claims 16 to 20 wherein the cartridge in-
cludes a tube which fits within the housing in co-axial extension to define the at least

one compartment.

22. A rock anchor according to claim 21 wherein the walls of the tube are adapted to

axially compress in a controlled manner about predefined annular zones.

23. A rock anchor according to claim 21 wherein the tube has a tubular bellows-type
body which includes a plurality of corrugated annular sections about which the tube

axially compresses when a force is applied at one end of the body.

24. A rock anchor according to any one of claims 21 to 23 wherein the tube is made

of a flexible plastics material.

25. A rock anchor according to any one of claim 16 to 24 wherein a first
compartment, containing a first adhesive component, and a second compartment

containing a second adhesive component, are defined within the housing.

26. A rock anchor according to claim 25 which includes a mixing means, into which

each adhesive component of the adhesive system is extruded to be mixed.
27. A rock anchor according to claim 26 wherein the mixing means is a static mixer.

28. A rock anchor which includes an elongate tubular body which extends between a
first end and an opposing second end, an adhesive containing container, according
to claim 14 or 15, containir{g a first adhesive component of an adhesive system, a
pressing member located within the tubular body between the container and the first

end and a fluid inlet valve assembly attached, at or near the first end, wherein a fluid



10

15

20

WO 2012/171044 PCT/ZA2012/000039
26

introduced into the tubular body through the valve assembly, causes the member to
advance, under pressure, towards the second end thereby to compress the

container to cause the adhesive component to extrude therefrom.

29. A rock anchor according to claim 28 wherein the pressing member is sealingly

engaged with the inner walls of the tubular body.

30. A rock anchor according to claim 28 or 29 wherein the tubular body is cylindrical

and made from a metallic material. .

31. A rock anchor according to any one of claims 28 to 30 which includes a second
adhesive component contained within a space between the container and the anchor

body.

32. A rock anchor according to any one of claims 28 to 31 which includes a mixing
means, into which each adhesive component of the adhesive passes to be reactively

mixed.
33. A rock anchor according to claim 32 wherein the mixing means is a static mixer.

34. A modular rock anchor which includes a mixing means, an adhesive containing
cartridge according to any one of claims 1 to 13 and an inlet valve assembly, each
respectively serially connected and in fluid communication with the other to provide a
modular assembly, and a rigid tubular sheath which at least partially encloses the

modular assembly.

35. A modular rock anchor according to claim 34 wherein the mixing means is a

static mixer.
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36. A modular rock anchor according to claim 34 or 35 wherein the tubular sheath is

a metallic tube or cylinder.

37.  Arock anchor which include an elongate tubular body which extends between
a first end and an opposing second end, an adhesive containing container,
containing an adhesive component, within the tubular body which yields to
volumetrically reduce, under fluid pressure created by a fluid input into the housing,

thereby to extrude the adhesive component.
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