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Description
BACKGROUND

[0001] The presentinvention relates to a rock bolt and
more particularly an impact absorber for such a rock bolt.
[0002] Differenttypes of rock bolts are known. Typical-
ly, a drill hole is first drilled with a rock drill and then a
rock bolt is inserted in the drill hole. In such solutions,
more work phases are needed and the alignment has to
be made separately for the rock drill and the rock bolt.
Also some self-drilling rock bolts are known. However,
in such solutions the rock bolt is typically anchored in the
drill hole by resin or other chemical substance that takes
time to harden, which slows down the drilling and enforc-
ing process.

BRIEF DESCRIPTION

[0003] An object of the present solution is to provide a
new rock bolt for drilling a drill hole in material to be drilled,
such as a rock material, using a percussive rock drill and
reinforcing the material surrounding the drill hole. The
objects of the solution are achieved by a rock bolt that is
characterized by what is stated in the independent claim.
Some embodiments of the invention are disclosed in the
dependent claims.

[0004] The solution is based on the idea of providing
a self-drilling rock bolt comprising an anchor element that
mechanically anchors the rock bolt in the drill hole and
an impact absorber that dampens the impact from the
percussive drilling. This is very beneficial, because no
separate drilling tool is needed, the rock bolt is immedi-
ately anchored in the drill hole, both of which save time
in the process as unnecessary work phases and waiting
times can be avoided, and the self-drilling rock bolt is
suitable for use with standard rock drilling equipment
without specific requirements for the shank, for example.
[0005] Some other advantages of the solution are dis-
cussed in connection with the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the following the invention will be described
in greater detail by means of preferred embodiments with
reference to the accompanying drawings, in which

Figure 1 illustrates a rock bolt;

Figure 2 illustrates schematically a rock bolt in a drill
hole;

Figure 3 illustrates schematically a detail of an em-
bodiment of the rock bolt in a drill hole;

Figures 4a, 4b and 4c illustrate details of other em-
bodiments of the rock bolt;

Figure 5 illustrates an embodiment of a rock bolt;
Figure 6 illustrates a detail of the section A of the
rock bolt of Figure 5;

Figure 7 illustrates a detail of the section B of the
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rock bolt of Figure 5;

Figure 8 illustrates a detail of the section C of the
rock bolt of Figure 5; and

Figure 9 illustrates a method for drilling a drill hole
and reinforcing the material surrounding the drill hole
by a self-drilling rock bolt.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Figure 1 illustrates schematically a rock bolt for
reinforcing material surrounding a drill hole, such as rock
material. Figure 2 illustrates schematically another kind
of arock bolt in a drill hole. It is clear for a person skilled
in the art that the rock bolt embodiments of Figure 1 and
Figure 2 are for schematically illustrating the principles
of rock bolts, more particularly self-drilling rock bolts, on-
ly. The impact absorber described in this description is
suitable for other types of self-drilling rock bolts as well
and, thus, the use of the impact absorber is not limited
to these particular embodiments of rock bolts.

[0008] The rock bolts 1 in the embodiments of Figures
1 and 2 comprise a self-drilling rock bolt. Such a self-
drilling rock bolt 1 can be used for drilling a drill hole 2 in
a material to be drilled 3, such as a rock material, and/or
reinforcing the material surrounding the drill hole 2. A
percussive and/or rotative rock drill (not shown) can be
utilised to enable the drilling of the drill hole. More par-
ticularly, the rock drill may be used to provide the impact
and the rotation needed for the drilling.

[0009] The rock bolt 1 may comprise drilling means 4
for drilling a drill hole in a material to be drilled at a drilling
end 7 of the rock bolt. In other words, the rock bolt 1 may
thus be a self-drilling rock bolt. Thereby, no separate drill-
ing tool is needed and unnecessary work phases can be
avoided as there is no need to remove the drilling tool
from the drill hole and to insert a separate rock bolt to
the drilled hole for reinforcing the drilled material. In the
figures, the drilling means 4 are shown schematically on-
ly, but different types of drilling means, such as different
types of drill bits, are generally known in the art and are
not described here in more detail.

[0010] The rock bolt 1 may comprise a rock bolt body
5 for bolting the drill hole 2. This can also be used to
reinforce the material surrounding the drill hole 2, such
as the rock material.

[0011] The rock bolt 1 may comprise a connecting end
8 at the end of the rock bolt 1 opposite to the drilling end
7. In other words, the connecting end may be provided
at the end of the rock bolt 1 facing towards the mining
machine (not shown), when the rock bolt 1 is assembled
in a use position in the mining machine.

[0012] The rock bolt 1 may further comprise an end
anchor element 9 provided at the drilling end 7 of the rock
bolt. The end anchor element 9 may be arranged to en-
gage with the material of the drill hole 2 walls to anchor
the rock bolt 1 in the drill hole.

[0013] According to an embodiment, the end anchor
element 9 may comprise an anchor shell 10 mounted on
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the rock bolt body 5 and provided with anchor means for
engaging with the material of the drill hole 2 walls. The
anchor means may be arranged to protrude from the rock
bolt body 5 at least when a force pulling the rock bolt 1
backwards and away from the bottom of the drill hole 2
is applied to the rock bolt, such that a drilling motion of
the rock bolt directed forward towards the bottom of the
drill hole forces the anchor means towards the longitudi-
nal axis B of the end anchor element 9. Stopping of the
forward drilling motion or moving the rock bolt 1 in a di-
rection opposite to direction A of the forward drilling mo-
tion may enable the anchor means to be pushed outward
from the longitudinal axis B of the end anchor element.
This may cause the anchor means to engage with the
material of the drill hole walls to anchor the end anchor
element 9 in its place in the drill hole 2 and to prohibit
pulling of the rock bolt 1 out from the drill hole 2. In other
words, the diameter of the end anchor element 9 may be
arranged to increase at least at one point of the end an-
chor element 9 in response to the ending of a force ap-
plied to the rock bolt 1 to push the rock bolt 1 towards
the material to be drilled, in other words towards the bot-
tom of the drill hole, and/or in response to starting of a
force pulling the rock bolt 1 outwards from the drill hole
2. According to an embodiment, the anchor means may
comprise an anchor member 11.

[0014] According to an embodiment, the end anchor
element may comprise activating means. The activating
means may comprise means for enabling the anchor
means to be pushed outward from the longitudinal axis
B of the end anchor element and to engage with the ma-
terial to be drilled 3, such as rock material, of the drill hole
walls to anchor the end anchor element 9 in its place in
the drill hole 2 and to prohibit pulling the rock bolt 1 out
from the drill hole 1. According to an embodiment, the
activating means may comprise an activating member
12.

[0015] According to an embodiment, the anchor shell
10 may comprise two separate wedge-like parts. In other
words, the anchor shell 10 may be formed of two anchor
shell halves 10a, 10b. The anchor shell halves 10a, 10b
may be arranged against one another to form a cylindrical
anchor shell, such that the contact surface 19 between
the anchor shell halves 10a, 10b extends in an angled
manner when compared to the longitudinal axis B of the
end anchor element. The contact surface 19 may extend
between opposite sides of the outer edge of the anchor
shell 10 and between opposite ends of the anchor shell
10, namely the end directed towards the drilling end 7
and the end directed towards the connecting end 8, in
the direction of longitudinal axis B of the end anchor el-
ement 9.

[0016] According to an embodiment, the anchor
means may comprise the two halves 10a, 10b of the an-
chor shell instead of or in addition to an anchor member
11.

[0017] According to an embodiment, the anchor shell
halves 10a, 10b may be arranged at least partly adjacent
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to one another in the longitudinal direction B of the end
anchor element. Thus, the anchor means may be pushed
outward from the longitudinal axis B of the end anchor
element and to engage with the material to be drilled 3,
such as the rock material, of the drill hole walls by ena-
bling the anchor shell half closer to the bottom of the drill
hole, in other words a second anchor shell half 10b, to
slide partly on top of the other anchor shell half, in other
words a first anchor shell half 10a, whereby the diameter
C of the anchor shell is increased.

[0018] According to an embodiment, the cross section
of the anchor shell 10 may be formed in such a way that
it allows flushing media to flow pass the anchor shell 10
in the drill hole 2. In other words, the cross section of the
anchor shell 10 may be smaller than the diameter of the
drill hole 2 in at least one direction, such that the flushing
media may flow between the anchor shell 10 and the
wall(s) of the drill hole 2. According to an embodiment,
the cross section of the anchor shell 10 may be formed
as an ellipse or some other non-rotational symmetric
form. This may enhance the flushing, for example, as the
diameter of the anchor shell with the anchor shell halves
arranged against one another should be quite close to
the diameter of the drill hole and, therefore, effective
flushing is harder to be arranged with a round cross sec-
tion, for example. In addition, with the ellipse cross sec-
tion ofthe anchor shell, also the cuttings have more space
to bypass the end anchor element. The anchor shell
halves 10a, 10b may be formed to provide a cavity 22
extending in the longitudinal direction of the end anchor
element inside the anchor shell 10. Thereby, the rock
bolt body 5 may be arranged inside the anchor shell 10
formed by the anchor shell halves 10a, 10b.

[0019] According to an embodiment, the activating
member 12 may comprise a spring arranged to affect at
leastone of the anchor shell halves 10a, 10b. Anexample
of such an embodimentis shown in the Figure 5. Accord-
ing to an embodiment, the spring may be arranged to
continuously push the first anchor shell half 10a arranged
at the outer end of the end anchor element 9, that is the
end directed away from the bottom of the drill hole 2 and
towards the outside of the drill hole 2, forward towards
the second anchor shell half 10b. In other words, the first
anchor shell half 10a may comprise the anchor shell half
further away from the drilling means 4. The activating
member 12, such as the spring, may, thus, be arranged
to tend to increase the diameter C of the anchor shell 10,
in other words the diameter of the pair of anchor shell
halves 10a, 10b, to engage with material to be drilled 3,
such as the rock material, of the drill hole walls to anchor
the end anchor element 9 in its place in the drill hole 2
and to prohibit pulling the rock bolt 1 out from the drill
hole 2.

[0020] According to an embodiment, the rock bolt 1
may comprise a self-drilling rock bolt and an end anchor
element 9 provided at the drilling end 7 of the rock bolt.
The end anchor element 9 may comprise an anchor shell
10 mounted on the rock bolt body 5. The anchor shell 10
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may be provided with anchor means for engaging with
the material of the drill hole walls. The rock bolt 1 may
further comprise an impact absorber 26 arranged be-
tween the rock bolt body 5 and the end anchor element
9 to dampen the impact from percussive drilling. Thus,
the impact absorber may be arranged to dampen the
impact from the percussive drilling between the rock bolt
body 5 and the anchor shell 10. In other words, the impact
absorber 26 may be arranged to prevent direct impact
between the rock bolt body 5 and the anchor shell 10 at
the drilling end of the rock bolt 1. This prevents deforma-
tion of the rock bolt body 5 and the anchor shell 10 from
damage induced by percussive force. According to an
embodiment, the impact absorber 26 may be provided
at the drilling end 7 of the rock bolt body for dampening
the impact from percussive drilling. According to an em-
bodiment, the impact absorber 26 may be provided in
the end anchor element 9. According to an embodiment,
the impact absorber 26 may comprise an impact sleeve
forming an impact shoulder of the rock bolt body 5 acting
as a counterpart for the end anchor element 9, for in-
stance more particularly for the anchor shell 10. Accord-
ing to an embodiment, drilling means are provided at the
end anchor element 9 at the drilling end of the rock bolt
1. Thus, the rock bolt 1 is preferably provided as a self-
drilling rock bolt comprising drilling means.

[0021] According to an embodiment, the end anchor
element 9 further comprises retention means for keeping
the anchor shell halves from sliding on top of one another
during drilling. According to an embodiment, the retention
means may comprise a flange 24 arranged at the end of
the second anchor half 10b directed towards the bottom
of the drill hole and, as a counterpart for the flange, a
shoulder 25 arranged at the rock bolt body at the drill bit
end of the rock bolt body. An embodiment of such a rock
bolt 1 is shown in Figure 5, wherein the flange 24 and
the shoulder 25 are provided in the area of the section
A. Figure 6 illustrates the detail of the section A of the
rock bolt of Figure 5 in more detail by providing an en-
larged view of the section A.

[0022] An impact absorber 26, such as an impact
sleeve, may be arranged at the drilling end of the rock
boltbody 5 to dampen the impact from percussive drilling.
This prevents wearing of the shoulder 25. The impact
absorber 26, such as the impact sleeve, may, thus, form
an impact shoulder of the rock bolt body. In such an em-
bodiment this impact shoulder may, thus, form the shoul-
der 25 acting as a counterpart for the flange 24 of the
retention means. In other words in such an embodiment,
the shoulder 25 may be formed in the impact absorber
26 instead of the rock bolt body 5.

[0023] According to an embodiment, the impact ab-
sorber 26 may be formed of a material that is less hard
than the rock bolt body 5 and/or end anchor element 9,
such as the anchor shell 10, for instance the anchor shell
halves 10a, 10b. In other words, the impact absorber may
be formed of a material more easily deformed or de-
formed by less power than the material of the rock bolt
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body and/or the anchor shell. The impact absorber might
be for instance formed of copper. Thereby, the impact
absorber may, prevent percussive stress waves from de-
stroying the contact surfaces of the rock bolt body and
the anchor shell, such as the flange 24 of the second
anchor half 10b.

[0024] According to an embodiment, the impact ab-
sorber may comprise a spring-like structure instead of or
in addition to an impact sleeve. In such an embodiment,
the structure of the impact absorber 26 may dampen the
impact from percussive drilling instead of or in addition
to the selected material of the impact absorber as ex-
plained in connection with the impact sleeve.

[0025] According to an embodiment, the end anchor
element 9 may further comprise a starter ring 20 or some
other type of a binding structure arranged around the
anchorshell halves 10a, 10b or at least partly surrounding
the anchor shell halves 10a, 10b to keep the anchor shell
halves against one another before entering the drill hole.
The binding structure, such as the starter ring 20, may
be arranged to disengage from the anchor shell halves
when the anchor shell 10 enters the drill hole. This may
be implemented forinstance by welding the binding struc-
ture, such as the starter ring 20, or mounting binding
structure, such as the starter ring 20, to at least one of
the anchor shell halves 10a, 10b in a releasable manner,
such that the force of the anchor shell 10 entering the
drill hole is sufficient for disengaging the binding structure
from the anchor shell 10.

[0026] According to an embodiment, the anchor
means may further comprise at least one protruding
member 23 arranged on the first anchor shell half 10a
closer to the connecting end 8 to engage with the drill
hole wall to enhance said sliding of the anchor shell
halves 10a, 10b on top of one another. According to an
embodiment, the protruding member 23 may comprise
a wing-like protrusion arranged in the first anchor shell
half 10a. The protruding member 23 may be arranged to
provide more initial pull-out resistance for the end anchor
element 9 when compared to a smooth anchor shell 10
comprising two anchor shell halves 10a, 10b. This initial
friction enhances the start of the anchor shell halves 10a,
10b sliding on the top of each other creating the increase
in the diameter C of the anchor shell and the end anchor
element at least at one point of the end anchor element
and, thus, the end anchor element 9 engaging with the
material to be drilled 3 and thereby providing the pull-out
resistance. An example of such an embodimentis shown
in Figure 5, wherein the protruding member 23 is provided
in the area of the section B. Figure 7 illustrates the detail
of the section B of the rock bolt of Figure 5 in more detail
by providing an enlarged view of the section B.

[0027] According to an embodiment, the anchor
means may comprise a mechanically activated anchor
member 11. The activating member 12 may be arranged
to mechanically activate the anchor member 11 to pro-
trude from the anchor shell 10, such that a motion of the
rock bolt 1 directed forward towards the bottom of the
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drill hole, such as a drilling motion, forces the anchor
member 11 backwards with respect to direction of the
motion of the rock bolt 1 and towards the longitudinal axis
ofthe end anchor element 9. This motion directed forward
towards the bottom of the drill hole 2, also called forward
motion or forward drilling motion, is shown in Figure 2 by
an arrow A. On the other hand, stopping of the forward
motion or moving the rock bolt 1 in a direction opposite
to the direction A of the forward motion may enable the
anchor member 11 to be pushed forward and outward to
engage with the material of the drill hole 2 walls to anchor
the end anchor element 9 in its place in the drill hole 2
and to prohibit pulling the rock bolt 1 out from the drill hole.
[0028] Thedrilling means 4 may be provided atthe end
anchor element 9 at the drilling end 7 of the rock bolt 1.
[0029] Accordingto an embodiment, atleast one flush-
ing channel 6 may be provided in the rock bolt 1 for guid-
ing flushing fluid into the drill hole 2. The one or more
flushing channels 6 of the rock bolt body 5 may also ex-
tend to the end anchor element 9, such that the flushing
fluid can be provided in the drill hole 2. According to an
embodiment, several flushing channels 6 may be provid-
ed in the rock bolt 1. Preferably, at least one flushing
channel 6 extends through the rock bolt body 5 and the
end anchor element 9 and through the drilling end 7 of
the rock bolt 1, such that flushing fluid can be directed to
the bottom of the drill hole 2.

[0030] Accordingtoanembodiment,the drillingmeans
4 may be formed as a fixed part of the anchor shell 10.
In other words, the drilling means 4 may be fixedly ar-
ranged to the anchor shell 10. According to another em-
bodiment, the drilling means 4 may be formed as a fixed
part of the rock bolt body 5. According to a further em-
bodiment, the drilling means 4 may be attached detach-
ably to the anchor shell 10 and/or the rock bolt body 5.
[0031] According to an embodiment, the anchor mem-
ber 11 may comprise a wedge-like shape such that the
cross-section of the drilling end 7 side end of the anchor
member 11 is smaller than the cross-section of the con-
necting end 8 side end of the anchor member 11.
[0032] Accordingto an embodiment, the cross-section
of the anchor member 11 may comprise a rectangular
shape on the side of the anchor shell 10 and rounded on
the outer edge to align with the outer shape of the anchor
shell 10. The anchor member 11 may be formed such
thatthe anchor member 11 can be arranged to the anchor
shell 10 in such a manner that the anchor member 11
and the anchor shell 10 form a continuous shape without
protrusions. According to another embodiment, the an-
chor member 11 may comprise a round shape.

[0033] Accordingto an embodiment, the anchor mem-
ber 11 may be mechanically activated by an activating
member 12, such that the activating member 12 is ar-
ranged to push the anchor member 11 to protrude from
the anchor shell 10 when no external forces act on the
end anchor element 9, such as when the rock bolt 1 is
notmoved forward in the drill hole 2. It is clear for a person
skilled in the art that the same applies to situations where
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the mechanical activating force pushing the anchor mem-
ber 11 to protrude from the anchor shell 10 is higher than
the external force pushing it inwards and backwards, but
in such a situation the force with which the anchor mem-
ber 11 engages with the walls of the drill hole 2 is smaller.
This also applies for the other embodiments described
in this document and accompanying drawings and
claims.

[0034] According to an embodiment, the activating
member 12 may comprise a spring member mounted
between the anchor shell 10 and the anchor member 11
in an angled manner, such that the spring member is
arranged to push the anchor member to protrude from
the anchor shell when no external forces act on the end
anchor element 9. In other words, when the rock bolt 1
is pushed in a forward motion inwards in the drill hole 2,
the movement and the drill hole walls apply to the rock
bolt 1 and the anchor member 11 a force working against
the springback factor of the spring member and pushing
the anchor member 11 inwards and backwards into its
place in the anchor shell 10. When the forward motion
of the rock bolt 1 stops, no external force working against
the springback factor of the spring member pushes the
anchor member 11 inwards and backwards. This results
inthe anchor member 11 protruding from the anchor shell
10 and engaging with the walls of the drill hole 2. An
example of such an embodiment is shown in more detail
in Figure 3.

[0035] According to an embodiment, the anchor mem-
ber 11 may be activated by some other means, such as
hydraulically by using flushing water channel directed to
the rear end of the anchor member 11 and thus creating
aforward force which pushes the anchor member 11 into
the contact of the rock wall. The water may be led to an
anchor-shell-side surface of the anchor member 11. The
working principle of the anchor member 11, the anchor
shell 10 and the activating member 12 may be similar to
the spring member embodiment, butinstead of the spring
member, the activating member 12 may comprise means
for providing pressurized water to an anchor-shell-side
surface of the anchor member 11 to provide the force
pushing the anchor member 11 forwards and outwards
from the anchor shell 10.

[0036] Figures 4a, 4b and 4c illustrate details of other
embodiments of the rock bolt 1. Figures 4a, 4b and 4c
illustrate a detail of two embodiments of the rock bolt 1,
wherein the anchor shell 10 and the anchor member 11
may be provided with guiding means 13a, 13b for guiding
the direction of the mechanically activated movement of
the anchor member 11 with respect to the anchor shell
10. Figure 4a illustrates an example of such an embod-
iment from a side of the rock bolt 1 and Figures 4b and
4c illustrate a detail of a cross section of two different
alternative embodiments of the guiding means 13a, 13b.
[0037] According to an embodiment, such as one of
the embodiments of the figures 4a, 4b and 4c, the guiding
means may comprise a groove 13a provided in one of
the anchor shell 10 and the anchor member 11 and a
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protrusion 13b fitting in the groove 13a provided in the
other. The groove 13a and the protrusion 13b may extend
in the direction of the outward movement of the anchor
member 11 to guide its movement. This way it can be
ensured that the anchor member 11 moves in the pre-
determined direction with respect to the anchor shell 10
to engage with the walls of the drill hole 2 in an optimal
manner. In the embodiment of Figure 4b, the groove 13a
and the protrusion 13b have a rectangular cross-section
and, in the Figure 4c, the groove 13a and the protrusion
13b have a dovetail-shape cross-section. According to a
further embodiment, the groove 13a and the protrusion
13b may also have a cross-section of another shape,
such as rounded or half-circle-shaped. The dovetail-
shaped joint of Figure 4c has the benefit that it guides
the direction of movement of the anchor member 11 in
two linear directions. A rectangular or rounded joint, on
the other hand, does notlimit the movement of the anchor
member 11 in the radial direction of the end anchor ele-
ment 9, in other words in the direction away from the
longitudinal axis B of the end anchor element 9. However,
the drill hole 2 usually restricts the movement of the an-
chor member 11 in this direction during drilling.

[0038] According to an embodiment, the end anchor
element 9 may be arranged to the rock bolt body 5 by
thread (not shown) or by some other detachable manner.
In other words, the end anchor element may be mounted
to the rock bolt body 5 in a removable manner.

[0039] According to an embodiment, the end anchor
element 9 may be arranged to the rock bolt body 5 fixedly,
for instance by welding.

[0040] According to an embodiment, a sliding surface
14 may be formed between the anchor shell 10 and the
anchor member 11. The friction coefficient of this sliding
surface 14 may be smaller than that of the rest of the
surfaces of the anchor shell 10 and the anchor member
11, forexample. Thereby, the friction between the anchor
shell 10 and the anchor member 11 can be decreased
to enhance the movement of the anchor member 11 both
inwards and outwards with respect to the anchor shell
10. According to an embodiment, such a sliding surface
may be formed between the first anchor shell half 10a
and the second anchor shell half 10b.

[0041] According to an embodiment, the outer surface
of the anchor member 11 is formed to be smooth, for
instance substantially equally smooth as the outer sur-
face of the anchor shell 10. In other words, the friction
between the outer surface of the anchor member 11 and
the material to be drilled, such as the rock material, may
be substantially equal to the friction between the anchor
shell 10 and the material to be drilled. The outer surface
of the anchor member 11 refers to the surface of the
anchor member 11 directed outwards from the anchor
shell 10 and towards the wall of the drill hole 2 to engage
with the wall. This may enable a smooth movement of
the anchor member 11 and the anchor shell 10 during
drilling.

[0042] According to an embodiment, the outer surface
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of the anchor member 11 is roughened such that the
friction between the outer surface of the anchor member
11 and the material to be drilled, such as the rock material,
is higher than the friction between the anchor shell 10
and the material to be drilled at least when the rock bolt
is moved in the direction opposite to the forward motion,
such as the drilling motion, of the rock bolt 1. In other
words, the outer surface of the anchor member 11 may
be roughened in such a manner that the friction between
the anchor member 11 and the material to be drilled is
higher than the friction between the anchor shell 10 and
the material to be drilled at least when the drill hole 2 has
been drilled and the rock bolt 1 is pulled backwards to
anchor the rock bolt 1 in the drill hole. According to an
embodiment, the friction between the anchor member 11
and the material to be drilled may be higher while the
rock bolt 1 is pulled backwards than when the rock bolt
1 is pushed inwards to the drill hole 2. This decreases
the friction when the rock bolt 1 is moved into the drill
hole 2 for instance during drill, while a sufficient friction
for anchoring the rock bolt 1 in the drill hole 2 can be
provided when the movement is stopped and/or the rock
bolt 1 is pulled outwards.

[0043] According to an embodiment, the rock bolt 1
may comprise at the connecting end 8 an impact part 15
for receiving impacts from the rock drill. The impact part
may comprise a flat end surface 16 facing towards the
rock drill. According to an embodiment, the impact part
15 may comprise a circular cross-section. According to
another embodiment, the impact part 15 may comprise
a polygonal, such as a rectangular or hexagonal, cross-
section.

[0044] According to an embodiment, the rock bolt 1
may comprise at the connecting end 8 a rotating part 17
provided adjacent to the impact part 15 for transmitting
the rotation provided by the rock drill to the rock bolt 1.
Thereby the rock bolt 1 can be used for rotative drilling.
The rock bolt 1 can, thus, be used in connection with
percussive and/or rotative drilling. According to an em-
bodiment, the rotating part 17 may comprise a polygonal
cross-section, such as a hexagonal cross-section. An
embodiment of a rock bolt 1 comprising such a rotating
part 17 is shown schematically in Figure 2. According to
another embodiment, the rotating part 17 may comprise
other type of a cross-section enabling transmitting of the
rotation provided by the rock drill to the rock bolt 1, such
as a cross-section comprising a groove or protrusion in-
terlocking with the rock drill.

[0045] According to an embodiment, the rock bolt 1
may comprise a stopper section (not shown) and the ro-
tating part 17 may comprise a nut mountable to the rock
bolt body 5 by a thread (not shown). The handedness of
the thread may be selected such that the thread opens
in a direction opposite to that of the direction of rotation
of the drilling of the rock drill, such that the rock bolt 1
anchored in the drill hole 2 by the anchor member 11 can
be tensioned by rotating the rock drill in a direction op-
posite to the direction of rotation of the drilling. The stop-
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per section of the bolt may then deliver the needed rota-
tion torque to the rock bolt and prevent the nut from being
screwed off. After the drill hole reaches its intended
depth, the rock bolt 1 can be end anchored with the self-
drilling rock bolt and specifically by the end anchor ele-
ment. The rock bolt may then be tensioned by rotating
the shank clockwise driving the nut against the rock and
tension it. According to a further embodiment, the rock
bolt may further be grouted with resin or cement through
the shank.

[0046] According to an embodiment, the rotating part
17 may comprise a right-handed thread and during drill-
ing the rock bolt 1 may be turned counterclockwise. Thus,
the rotating part 17 does not open during drilling, but the
rotating part 17 transfers the rotating motion of the rock
drill to the rock bolt 1.

[0047] According to an embodiment, the rock bolt 1 is
provided with an end plate 18. Then, the rock bolt 1 can
be tensioned, in other words pretensioned, in the drill
hole 2 by turning the rock bolt in clockwise as is explained
in more detail in connection with the method.

[0048] According to an embodiment, the rotating part
17 may comprise a left-handed thread and during drilling
the rock bolt 1 may be turned clockwise. The rock bolt 1
may then be provided with an end plate 18 and the rock
bolt 1 can be tensioned in the drill hole 2 by turning the
rock bolt in counterclockwise as is explained in more de-
tail in connection with the method.

[0049] Figure 9 illustrates a method for drilling a drill
hole 2 in material to be drilled, such as a rock material,
and reinforcing the material, such as the rock material,
surrounding the drill hole 2 by a self-drilling rock bolt 1.
A percussive and/or rotative rock drill may be used in the
drilling and reinforcing. The rock bolt 1 may comprise a
rock bolt 1 as described in the embodiments of this de-
scription. The method may comprise drilling 901 a drill
hole 2 in a material to be drilled, such as a rock material,
by drilling means 4 provided at a drilling end 7 of the rock
bolt 1. The method may also comprise bolting 902 the
drill hole 2 by a rock bolt body 5 of the rock bolt 1. The
method may further comprise anchoring 904 an end an-
chor element 9 of the rock bolt 1 in its place in the drill
hole 2 and prohibiting 905 by the end anchor element 9
pulling the rock bolt 1 out from the drill hole 2. According
to an embodiment, the method may further comprise
guiding 903 flushing fluid into the drill hole 2 by at least
one flushing channel 6 provided in the body of the rock
bolt.

[0050] The end anchor element 9 may be provided at
the drilling end 7 of the rock bolt 1 and comprise an anchor
shell 10 mounted on the rock bolt body 5 and provided
with an anchor means for engaging with the material of
the drill hole 2 walls. The anchor means may be arranged
to protrude from the rock bolt body at least when a force
pulling the rock bolt backwards and away from the bottom
of the drill hole is applied to the rock bolt, such that a
drilling motion of the rock bolt 1 directed forward towards
the bottom of the drill hole 2 forces the anchor means
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towards the longitudinal axis B of the end anchor element
9, whereas stopping of the forward drilling motion or mov-
ing the rock bolt 1 in a direction opposite to the forward
drilling motion may enable the anchor means to be
pushed outward from the longitudinal axis of the end an-
chor element and to engage with the material of the drill
hole 2 walls for anchoring the rock bolt 1 in its place in
the drill hole 2. The drilling means 4 may be provided at
the end anchor element at the drilling end of the rock bolt.
[0051] According to an embodiment, the method may
further comprise providing the impact for the drilling of
the drill hole 2 by receiving by an impact part 15 provided
at the connecting end 8 of the rock bolt 1 and comprising
aflat end surface 16 facing towards the rock drill impacts
from the rock drill. The method may also comprise pro-
viding the rotation for the drilling of the drill hole 2 by
transmitting the rotation produced by the rock drill to the
rock bolt 1 by a rotating part 17 provided adjacent to the
impact part 15 According to an embodiment, the impact
part 15 may comprise a polygonal cross-section, such
as a hexagonal cross-section.

[0052] According to an embodiment, the rock bolt may
comprise a stopper section 27 and the rotating part 17
may comprise a nut mountable to the rock bolt body 5
by a thread (not shown) and wherein the handedness of
the thread is selected such that the thread opens in a
direction opposite to that of the direction of rotation of the
drilling of the rock drill, such that the rock bolt 1 anchored
in the drill hole by the anchor member 11 can be ten-
sioned by rotating the rock drill in a direction opposite to
the direction of rotation of the drilling. The method may
also comprise providing the needed rotation torque for
the drilling of the drill hole 2 by the stopper section pre-
venting the nut from being screwed out while transmitting
the rotation provided by the rock drill to the rock bolt 1
by the rock drill and the rotating part 17. The method may
further comprise providing an end plate 18 outside the
drill hole 2 and against the material to be drilled and en-
gaging with the surface of the material to be drilled, and
tensioning the rock bolt 1 by rotating the rock drill in a
direction of rotation opposite to that used for drilling the
drill hole after anchoring the end anchor in its place in
the drill hole 2. Thereby, the end plate 18 and the nut are
tensioned against the surface of the material to be drilled.
[0053] According to an embodiment, the method may
further comprise feeding grout through the flushing chan-
nelinto the drill hole 2 and/or into rock mass fissures after
the anchor member and the anchor shell have anchored
the rock bolt into the drill hole and after the rock bolt has
been tensioned. According to an embodiment, the grout
may comprise cement or resin. As the rock bolt 1 is an-
chored in the drill hole 2 by the anchor element 11 and
not the resin, a type of resin that is slow to harden can
be used. This makes it easier to manage the injecting of
the resin and cleaning up the equipment used forinjecting
the resin before the resin hardens.

[0054] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
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can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. A self-drilling rock bolt for drilling a drill hole in a ma-
terial to be drilled using a percussive rock drill and
reinforcing the material surrounding the drill hole, the
rock bolt comprising
drilling means for drilling a drill hole in a material to
be drilled at a drilling end of the rock bolt, and
a rock bolt body for bolting the drill hole,
characterized in that the rock bolt further comprises
an end anchor element provided at the drilling end
of the rock bolt provided with anchor means for en-
gaging with the material of the drill hole walls and
an impact absorber arranged between the rock bolt
body and the end anchor element to dampen the
impact from percussive drilling.

2. Aself-drilling rock bolt according to claim 1, wherein
the end anchor element comprises an anchor shell
mounted on the rock bolt body.

3. A self-drilling rock bolt according to claim 1 or 2,
wherein the impact absorber comprises an impact
sleeve forming an impact shoulder of the rock bolt
body acting as a counterpart for the end anchor el-
ement.

4. A self-drilling rock bolt according to claim 2 or 3,
wherein the anchor means comprises two halves of
the anchor shellformed as separate wedge-like parts
and arranged against one another to form a cylindri-
cal anchor shell, such that the contact surface be-
tween the anchor shell halves extends in an angled
manner when compared to the longitudinal axis of
the end anchor element between the outer edge of
the anchor shell at one side at one end of the anchor
shell and the outer edge of the anchor shell at the
opposite side at the another end of the anchor shell,
such that the anchor means may be pushed outward
from the longitudinal axis of the end anchor element
and to engage with the material of the drill hole walls
by enabling the anchor shell half closer to the bottom
of the drill hole to slide partly on top of the other
anchor shell half, whereby the diameter of the anchor
shell is increased.

5. Aself-drilling rock bolt according to claim 4, the self-
drilling rock bolt further comprising retention means
for keeping the anchor shell halves from sliding on
top of one another during drilling comprising a flange
arranged at the end of the second anchor half direct-
ed towards the bottom of the drill hole and, as a coun-
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10.

1.

12.

terpart for the flange, a shoulder arranged at the rock
bolt body at the drill bit end of the rock bolt body.

A self-drilling rock bolt according to claim 5,
wherein the impact absorber comprises an impact
sleeve forming an impact shoulder of the rock bolt
body acting as a counterpart for the flange of the
retention means.

A self-drilling rock bolt according to any one of claims
1 to 6,

wherein the impact absorber is formed of a material
that is less hard than the rock bolt body and/or end
anchor element.

A self-drilling rock bolt according to any one of claims
1to7,

wherein the anchor means is arranged to protrude
from the rock bolt body at least when a force pulling
the rock bolt backwards and away from the bottom
of the drill hole is applied to the rock bolt, such that
a drilling motion of the rock bolt directed forward to-
wards the bottom of the drill hole forces the anchor
means towards the longitudinal axis of the end an-
chor element, whereas stopping of the forward drill-
ing motion or moving the rock bolt in a direction op-
posite to the forward drilling motion enables the an-
chor means to be pushed outward from the longitu-
dinal axis of the end anchor element and to engage
with the material of the drill hole walls to anchor the
end anchor element in its place in the drill hole and
to prohibit pulling the rock bolt out from the drill hole.

A self-drilling rock bolt according to any one of claims
2 to 8,

wherein the drilling means are formed as a fixed part
of the anchor shell.

A self-drilling rock bolt according to any one of claims
2 to 9, wherein the cross section of the anchor shell
is formed as an ellipse.

A self-drilling rock bolt according to any one of claims
2to 10, wherein the end anchor element further com-
prises a starter ring arranged around the anchor shell
halves to keep the anchor shell halves against one
another before entering the drill hole and that is ar-
ranged to disengage from the anchor shell halves
when the anchor shell enters the drill hole.

A self-drilling rock bolt according to any one of claims
2to 11, wherein the anchor means further comprises
at least one protruding member arranged on the an-
chor shell half closer to the bottom of the drill hole
to engage with the drill hole wall to enhance said
sliding of the anchor shell halves on top of one an-
other.
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A method for drilling a drill hole in a material to be
drilled and reinforcing the material surrounding the
drill hole by a self-drilling rock bolt utilizing a percus-
sive rock drill, the method comprising

drilling a drill hole in a material to be drilled by drilling
means provided at a drilling end of the rock bolt,
bolting the drill hole by a rock bolt body of the rock
bolt, and

characterized by the method further comprising
anchoring an end anchor element of the rock bolt in
its place in the drill hole and prohibiting by the end
anchor element pulling the rock bolt out from the drill
hole, wherein

the self-drilling rock bolt comprises a self-drilling rock
bolt according to one of the claims 1-12.

A method according to claim 13, wherein the method
further comprises

guiding flushing fluid into the drill hole by at least one
flushing channel provided in the body of the rock bolt,
and

feeding grout through the flushing channel into the
drill hole after the anchor member and the anchor
shell have anchored the rock bolt into the drill hole
and after the rock bolt has been tensioned.

A method according to claim 14, wherein the grout
comprises cement or resin.
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Drill drill hole in rock material by drilling means provided at
drilling end of rock bolt

Bolt drill hole by rock bolt body of the rock bolt

Anchor end anchor element of rock bolt in its place in drill hole
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