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Fig 1

(57) Abstract: A rock bolt (10) comprising a shaft (12) having a first anchor member (18) and a first wedge member (24) adjacent
the first anchor member (18). A sleeve (30) is received around the shaft (12) and an end member (36) is provided adjacent the outer
end of the shaft (12) to engage with the shaft (12) and with the rock face around the hole. The first anchor member (18) includes a
first portion (20) and a second portion (21) such that the first portion (20) is received into an end of the sleeve (30) and the second
portion (21) extends beyond the sleeve (30) and is expandable by the first wedge member (24) to engage with the inner surface of the
hole and secure the rock bolt (10) within the hole.



WO 2025/015367 PCT/AU2024/050725

“ROCK BOLT”

Field of the Invention

[001] The present invention relates to a rock bolt.

Background to the Invention

[002] Rock bolts are used for stabilising the surface of an excavated area.
Such rock bolts are inserted into a drilled hole in the rock face and secured in
place by mechanical or adhesive means to the inner end of the hole. The rock
bolts thereby transfers force from around the surface of the excavated surface

to the more stable rock near the inner end of the drilled hole.

[003] Mechanical rock bolts generally utilise an expanding component located
adjacent an inner end of the hole. The outer end of the rock bolt is then clamped
to the surface of the rock face and tensioned. Adhesive fixing of rock bolts
comprises inserting an epoxy into the hole which then sets, providing bonding
between the rock bolt and the rock along the length of the drilled hole. This

provides an advantage by spreading the load over a greater length.

[004] The present invention relates to a rock bolt aimed at providing a strong
mechanical connection to the rock. The rock bolt allows for both easy and
secure installation with secure connection to the surface of the rock inside the

drilled hole in one or multiple locations.

Summary of the Invention

[005] According to one aspect of the present invention there is provided a rock
bolt comprising:
a shaft having an inner end to be inserted into a hole drilled in a rock face and

an outer end to extend beyond the rock face in use;



WO 2025/015367 PCT/AU2024/050725

a first anchor member having an internal bore to receive the inner end of the
shaft;

a first wedge member adjacent the first anchor member having an internal
thread to engage with an inner thread adjacent the inner end of the shaft;

a sleeve received around the shaft; and

an end member provided adjacent the outer end of the shaft to engage with the
shaft and with the rock face around the hole;

wherein the first anchor member includes a first portion and a second portion
such that the first portion is received into an end of the sleeve and the second
portion extends beyond the sleeve and is expandable by the first wedge
member to engage with the inner surface of the hole and secure the rock bolt

within the hole.

[006] Preferably the second end portion of the first anchor member includes a

plurality of rock face engaging teeth.

[007] Preferably the rock face engaging teeth extend around the periphery of

the second end portion of the first anchor member.

[008] Preferably the rock face engaging teeth are sawtooth in shape, being
angled to restrict outward movement of the anchor member relative to the inner

surface of the hole.

[009] Preferably the first end portion of the first anchor member includes a
plurality of sleeve engaging teeth to engage with an inner surface of the inner

end of the sleeve.

[010] Preferably the sleeve engaging teeth extend around the periphery of the
first end portion of the first anchor member and are sawtooth in shape being

oriented in the opposite direction to the rock face engaging teeth.

[011] Preferably the sleeve includes one or more longitudinal grooves
extending from the inner end to the outer end thereof to allow the sleeve to be

resiliently compressed when inserted into the hole.
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[012] Preferably the grooves are generally V-shaped or U-shaped in cross

section.

[013] In a one embodiment, the sleeve comprises a first sleeve section
engaged with the first anchor member and a second sleeve section engaged
with the end member and wherein a second anchor member is provided
comprising:

a first portion received into an inner end of the second sleeve section;

a second portion exposed from the sleeve extending inwardly from the first
portion;

a third portion received into an outer end of the first sleeve portion; and

a second wedge member engaging with an intermediate thread on the shaft
such that rotation of the shaft engages the second wedge member with the
second portion of the second anchor member to expand the second portion to

engage with the inner surface of the hole.
[014] Preferably the first and third portions include sleeve engaging teeth.

[015] Preferably the sleeve engaging teeth extend around the periphery of the
second anchor member and are sawtooth in shape oriented in opposite

directions.

[016] Preferably the second portion of the second anchor member includes

rock face engaging teeth.

[017] Preferably the rock face engaging teeth on the second anchor member

are sawtooth in shape.

[018] Preferably the end member includes a first portion received into an outer
end of the sleeve and a second portion comprising an annular flange to engage

with the outer end of the sleeve.

[019] Preferably the flange is provided with a cylindrical lip extending in a

direction towards the sleeve in use.
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Brief Description of the Drawings

[020] The invention will now be described, by way of example, with reference
to the following drawings, in which:

[021] Figure 1 is a side view of a rock bolt in accordance with the present
invention:

[022] Figure 2 is a side view of the rock bolt of Figure 1 with portions of the
outer sleeve cut away;

[023] Figure 3 is an exploded perspective view of components of the rock bolt
prior to assembly;

[024] Figure 4 is a close up view of Detail A of Figure 3;

[025] Figure 5 is a close up view of Detail B of Figure 3;

[026] Figure 6 is an end view of the sleeve of the rock bolt;

[027] Figure 7 is a side view of a second embodiment of a rock bolt in
accordance with the present invention;

[028] Figure 8 is a side view of the rock bolt of Figure 7 with portions of the
outer sleeve cut away;

[029] Figure 9 is an exploded perspective view of components of the rock bolt
of Figure 7 prior to assembly;

[030] Figure 10 is a close up view of Detail A of Figure 9;

[031] Figure 11 is a close up view of Detail C of Figure 9; and

[032] Figure 12 is a close up view of Detail B of Figure 9.

Detailed Description of Preferred Embodiments

[033] Referring to the Figures, there is shown a rock bolt 10 including a shaft
12 to be inserted into a hole drilled in a rock face. The shaft 12 includes an inner
end 14, being the end inserted into the hole, and an outer end 15, being the

end which protrudes beyond the rock face in use.

[034] The inner end 14 of the shaft 12 includes an inner threaded portion 16
and the outer end 15 of the shaft 12 includes an outer threaded portion 17. The

inner threaded portion 16 is provided to engage with a first anchor member 18.
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The first anchor member 18 is provided to engage with an inner surface of the

hole adjacent an inner end thereof to secure the rock bolt 10 within the hole.

[035] The first anchor member 18 is tubular such that the inner end 14 of the
shaft 12 is received through a bore provided extending through the length of
the first anchor member 18. The first anchor member includes a first portion 20
and a second portion 21. The first portion 20 of the first anchor member 18 is
provided to receive an inner end of a sleeve 30 provided to extend through the
hole around the shaft 12. The second portion 21 of the first anchor member 18
extends outwardly from the inner end of the sleeve 30 and is expandable such
that the second portion 21 of the first anchor member 18 may be expanded to
engage with the inner surface of the drilled hole and secure the rock bolt 10 to

the inner surface of the hole.

[036] The second portion 21 of the anchor member 18 includes a plurality of
rock face engaging teeth 22. The rock face engaging teeth 22 each extend
around the periphery of the second portion 21 of the anchor member 18 and
are angled to engage with the inner surface of the hole to restrict outward
movement of the anchor member 18 relative to the hole. The rock face

engaging teeth 22 in the embodiment shown are sawtooth in shape.

[037] A first wedge member 24 is provided to engage with the inner threaded
portion 16 on the inner end 14 of the shaft 12. The first wedge member 24
comprises a tapered cylinder having an internal thread to engage with the inner
threaded portion 16. The first anchor member 18 includes one or more
longitudinal slots 26 extending along the second portion 21 thereof such that as
the wedge member 24 is pulled into the second portion 21, the second portion
21 of the anchor member 18 is widened to engage with the inner surface of the
hole. The wedge member 24 includes one or more lugs 28 on an outer surface
thereof to engage into the slots 26 in the first anchor member 18 to prevent

rotation of the wedge member 24 relative to the first anchor member 18.

[038] An inner end of the sleeve 30 engages around the outside of the first
portion 20 of the first anchor member 18. The first portion 20 of the anchor

member 18 includes a plurality of sleeve engaging teeth 32 around the
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periphery thereof. The sleeve engaging teeth 32 on the first portion 20 are
angled in order to restrict movement of the first portion 20 of the first anchor
member 18 outwardly from the inner end of the sleeve 30. The sleeve engaging
teeth 32 comprise sawtooth shaped teeth extending around the periphery of the
first portion 20 and being oriented in the opposite direction to the rock face

engaging teeth 22.

[039] The sleeve 30 is formed from a relatively thin cylinder of a suitable
material such as a thin metallic material. The sleeve 30 includes one or more
longitudinal grooves 34 extending from the inner end to the outer end thereof.
In embodiment shown, the grooves 34 are generally V-shaped or U-shaped in
cross section (as can be seen in Figure 6). The grooves 34 and the material of
the sleeve 30 allow the sleeve 30 to be compressed slightly as it is inserted into
the drilled hole. The sleeve 30 is resilient such that after compression, the
sleeve 30 tends to expand such that the outer surface of the sleeve 30 engages
with an inner surface of the hole to support the rock bolt 10 prior to expansion
of the first anchor member 18. Further the inner sides of the grooves 34 aid in
engaging with the sleeve engaging teeth 32 in the first anchor member 18 to

secure the first anchor member 18 into the inner end of the sleeve 30.

[040] The rock bolt 10 is provided also with an end member 36. The end
member 36 is engageable into the outer end of the sleeve 30. The end member
36 is tubular and has an inner end portion 38 having a plurality of sleeve
engaging teeth 40 around the periphery thereof. The sleeve engaging teeth 40
on the inner end portion 38 of the end member 36 comprise sawtooth shaped
annular teeth being angled to restrict movement of the inner end portion 38 of
the end member 36 outwardly from the sleeve 30. The inner end portion 38 of
the end member 36 and the first portion 20 of the first anchor member 18 are
dimensioned to be slightly larger than the inner diameter of the sleeve 30 such
that the sleeve engaging teeth 32 and 40 of the first anchor member 18 and
end member 36 bite into inner surfaces of the grooves 34. The anchor member
18 and the end member 36 may be pushed into the ends of the sleeve 30 under

force and will then lock in place to the sleeve 30.
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[041] The end member 36 includes an outer end portion 39 comprising an
annular flange 42. The annular flange 42 engages with the outer end of the
sleeve 30. The flange 42 is provided also with a cylindrical lip 44 extending in a
direction towards the sleeve 30 in use. The outer end of the sleeve 30 engages

into the inner surface of the lip 44 as can be seen in Figure 2.

[042] A nut 46 engages onto the outer threaded portion 17 of the shaft 12. The
nut 46 may be tightened by operation with a suitable tool. A dowel 48 is passed
through aligned holes in the nut 46 and the outer end 15 of the shaft 12 such
that rotation of the nut 46 causes rotation of the shaft 12. Rotation of the shaft
12 draws the wedge member 24 inwardly into the first anchor member 18,
thereby widening the first portion 20 of the anchor member 18 to engage with
the inner surface of the hole. The dowel 48 is dimensioned such that when
sufficient torque has been applied to the shaft 12 to fully engage the anchor
member 18, the dowel 48 will snap allowing rotation of the nut 46 relative to the

second threaded portion 17 to move the nut 46 towards the rock face.

[043] The rock bolt 10 is provided also with a tubular member 50 received
about the shaft 12 adjacent the end member 36. The tubular member 50
includes an inner thread to engage with the outer threaded portion 17 such that
the tubular member 50 is located adjacent the end member 36 within the sleeve
30. In the embodiment shown, the tubular member 50 is tapered inwardly
towards the end member 36 such that an end of the tubular member 50
adjacent the end member 36 may engage into the end of the inner end portion
38 of the end member 36.

[044] The tubular member 50 is provided such that should the shaft 12 break
and the outer end 15 of the shaft 12 therefore move outwardly relative to the
hole, the tubular member 50 will engage with the inner end portion 38 of the
end member 36 and thereby prevent the broken lower portion of the shaft 12
from falling outwardly from the hole. The tubular member 50 is positioned
initially a distance above the end member 36 such that the shaft 12 may move
downwardly this distance in the event of the breakage. The outer end 15 of the

shaft 12 and the nut 46 will then move downwardly by this distance out of the
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end of the hole as a visible indication that the shaft 12 has broken. The tubular

member 50 may be formed from a suitable plastic material, such as nylon.

[045] In use, the rock bolt 10 may be inserted into the drilled hole with the first
anchor member 18 located adjacent an inner end of the hole and the end
member 36 located adjacent the rock face around the hole. The sleeve 30
allows the outer surface of the rock bolt 10 to engage with the inner surface of
the hole with some compression of the sleeve. This engages the rock bolt 10
with the hole to hold it in place. The structure of the first anchor member 18
however leaves the second end 21 thereof exposed to engage with the inner

surface of the hole and clamp in place with rotation of the shaft 12.

[046] Figures 7 to 12 show a second embodiment of a rock bolt 10 in
accordance with the present invention. The embodiment of Figures 7 to 12 is
similar to the previous embodiment and like reference numerals are used to

denote like parts.

[047] The embodiment of Figures 7 to 12 includes a second anchor member
58. The second anchor member 58 also comprises a tubular member provided
to receive the shaft 12 through a central bore and is to be located in use
between the first anchor member 18 and the end member 36. In the
embodiment shown, there is provided an intermediate thread portion 19 on the
shaft 12 between the inner and outer ends 14 and 16. The second anchor
member 58 is provided adjacent the intermediate thread portion 19. It will be
appreciated however that other configurations of the thread may be utilised,

such as a continuous thread along the whole length of the shaft.

[048] The sleeve 30 is provided in two sections. A first sleeve section 52 is
provided extending between the first and second anchor members 18 and 58
and a second sleeve section 53 is provided extending between the second

anchor member 58 and the end member 36.

[049] The second anchor member 58 includes a first portion 60 provided to
engage into an inner end of the second sleeve section 53. The first portion 60
includes a plurality of sleeve engaging teeth 32 of the same configuration as

those on the first portion 20 of the first anchor member 18. The second anchor
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member 58 includes a second portion 61 extending inwardly of the first portion
60 and exposed from the sleeve 30. The second portion 61 is expandable and
of a similar configuration to the second portion 21 of the first anchor member
18. The second portion 61 therefore includes a slot 26 to receive lugs 28 on a
second wedge member 64 that engages with the intermediate thread portion
19 in use. The second wedge member 61 is provided to be drawn in towards
the second portion 61 of the second anchor member 58 by rotation of the shaft
12. The second portion 61 of the second anchor member 58 includes rock face
engaging teeth 22 to engage with an inner surface of the hole when the second

portion 61 is expanded.

[050] The second anchor member 58 includes also a third portion 62. The third
portion extends inwardly from the second portion 61 and is of the same
narrowed configuration as the first portion 60 to be received into the outer end
of the first sleeve section 52. The third portion 62 includes sleeve engaging
teeth 32 of a similar configuration to those of the first portion 60 of the second
anchor member 58 but angled in an opposite direction. The second wedge

member 61 is located initially in use adjacent the third portion 62.

[051] The rock bolt 10 of Figures 7 to 12 may be used in a similar manner to
the previous embodiment. That is, the rock bolt 10 may be inserted into the hole
with the sleeve sections 52 and 53 holding the rock bolt 10 in place during
installation. The exposed second portions 21 and 61 of both the first and second
anchor members 18 and 58 will expand outwardly to clamp the rock bolt 10 in

place in multiple locations.

[052] It will be readily apparent to persons skilled in the relevant arts that
various modifications and improvements may be made to the foregoing
embodiments, in addition to those already described, without departing from

the basic inventive concepts of the present invention.



10

15

20

25

30

WO 2025/015367 PCT/AU2024/050725

Claims

1. A rock bolt comprising:

a shaft having an inner end to be inserted into a hole drilled in a rock face and
an outer end to extend beyond the rock face in use;

a first anchor member having an internal bore to receive the inner end of the
shaft;

a first wedge member adjacent the first anchor member having an internal
thread to engage with an inner thread adjacent the inner end of the shaft;

a sleeve received around the shaft; and

an end member provided adjacent the outer end of the shaft to engage with the
shaft and with the rock face around the hole;

wherein the first anchor member includes a first portion and a second portion
such that the first portion is received into an end of the sleeve and the second
portion extends beyond the sleeve and is expandable by the first wedge
member to engage with the inner surface of the hole and secure the rock bolt

within the hole.

2. A rock bolt in accordance with claim 1, wherein the second end portion

of the first anchor member includes a plurality of rock face engaging teeth.

3. A rock bolt in accordance with claim 2, wherein the rock face engaging
teeth extend around the periphery of the second end portion of the first anchor

member.

4. A rock bolt in accordance with claim 3, wherein the rock face engaging
teeth are sawtooth in shape, being angled to restrict outward movement of the

anchor member relative to the inner surface of the hole.

5. A rock bolt in accordance with any one of the preceding claims, wherein
the first end portion of the first anchor member includes a plurality of sleeve

engaging teeth to engage with an inner surface of the inner end of the sleeve.

10
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6. A rock bolt in accordance with claim 5, wherein the sleeve engaging
teeth extend around the periphery of the first end portion of the first anchor
member and are sawtooth in shape being oriented in the opposite direction to

the rock face engaging teeth.

7. A rock bolt in accordance with any one of claims 1 to 6, wherein the
sleeve includes one or more longitudinal grooves extending from the inner end
to the outer end thereof to allow the sleeve to be resiliently compressed when

inserted into the hole.

8. A rock bolt in accordance with claim 7, wherein the grooves are generally

V-shaped or U-shaped in cross section.

9. A rock bolt in accordance with any one of the preceding claims, wherein
the sleeve comprises a first sleeve section engaged with the first anchor
member and a second sleeve section engaged with the end member and
wherein a second anchor member is provided comprising:

a first portion received into an inner end of the second sleeve section;

a second portion exposed from the sleeve extending inwardly from the first
portion;

a third portion received into an outer end of the first sleeve portion; and

a second wedge member engaging with an intermediate thread on the shaft
such that rotation of the shaft engages the second wedge member with the
second portion of the second anchor member to expand the second portion to

engage with the inner surface of the hole.

10.  Arock bolt in accordance with claim 9 wherein the first and third portions

include sleeve engaging teeth.

11. A rock bolt in accordance with claim 10, wherein the sleeve engaging
teeth extend around the periphery of the second anchor member and are

sawtooth in shape oriented in opposite directions.

12. A rock bolt in accordance with any one of claims 9 to 11, wherein the
second portion of the second anchor member includes rock face engaging
teeth.

11
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13.  Arock bolt in accordance with claim 12, wherein the rock face engaging

teeth on the second anchor member are sawtooth in shape.

14.  Arock bolt in accordance with any one of the preceding claims, wherein
the end member includes a first portion received into an outer end of the sleeve
and a second portion comprising an annular flange to engage with the outer

end of the sleeve.

15. A rock bolt in accordance with claim 14, wherein the flange is provided

with a cylindrical lip extending in a direction towards the sleeve in use.

12
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