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ROCK ANCHOR BOLT 

FIELD OF THE INVENTION 

The invention relates to a rock anchor bolt as defined 
5 in the preamble of claim 1. 

BACKGROUND OF THE INVENTION 

A rock anchor bolt is a long rock bolt which is used 
to reinforce rock cuts, cavities and walls of tunnels. 

10 A variety of structures can also be suspended from a 
rock anchor bolt installed in its place. Typically, 
when reinforcing a rock, rock anchors are used as an 
array of several rock anchors installed at a distance 
from one another. Rock anchors function by binding the 

15 rock mass which is present in the vicinity of the sur­
face of the rock and which may include cracks and 
boulders to the firmer and more solid internal part of 
the rock, this way preventing rockfall. 

20 Typically, the rock anchor bolt is a so-called expan­
sion-shell bolt having a drawbar which is made of re­
inforcing steel and which has a mechanical expansion-
shell member at the end thereof. The expansion of the 
expansion-shell member, is provided by a tightening nut 

25 which is disposed at the end of the drawbar extending 
out from the borehole and during the tightening of 
which the draw member will move and draw a wedge or 
the like to the inside of the expansion shell. In­
stallation of the expansion-shell bolt is effected by 

30 boring a long dead hole for each bolt in the wall of 
the rock to be reinforced. The expansion-shell anchor 
bolt is inserted into the dead hole up to a desired 
depth.. Then, the expansion-shell anchor bolt is se­
cured in its position by expanding the expansion mem-

35 ber at the inner end, i.e. the point, thereof so as to 
press the expansion member against the wall of the 
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borehole. Finally, grouting paste such as cement or 

resin is injected around the anchor bolt in the bore­

hole so as to grout the anchor bolt. If grouted, it 

becomes more firm a reinforcement. 

5 

The closest prior art is disclosed in patent applica­

tion FI 20115182 and utility model FI-U9687. 

Advantages of an expansion-shell bolt include immedi-

10 ate readiness right after installation, good corrosion 

resistance when grouted and easy installation. Without 

grouting, the bolt is easily subjected to corrosion. 

Grouting can also ensure functioning of the bolt if 

the anchorage at the end of the hole should fail. 

15 

Water leaking into the borehole from fine cracks of 

the rock significantly hinders the installation of the 

anchor bolt and the injection of the grouting paste. 

The water may pour out from the borehole as a continu-

20 ous stream. The problem is that grouting paste is 

washed away with the water. In addition, the water may 

remain as pockets in the borehole and within the 

grouting paste, weakening the reinforcement and caus­

ing corrosion. Therefore, leaking boreholes may not be 

25 grouted according to regulations. 

OBJECTIVE OF THE INVENTION 

The objective of the invention is to remedy the above-

mentioned defects. 

30 

In particular, the objective of the invention is to 

disclose a rock anchor bolt enabling injection of 

grouting paste into a borehole which is leaking water. 

35 SUMMARY OF THE INVENTION 
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The rock anchor bolt according to the invention is 
characterized by what is presented in claim 1. 

In this disclosure, the term "inner" refers to a part 
5 which is deeper inside the rock in the borehole than 

another part referred to by the term "outer". 

The rock anchor bolt according to the invention in­
cludes 

10 - a drawbar with an inner end to be inserted 
into the borehole and an outer end extending out from 
the borehole and having an external thread, 

- a support plate for supporting the outer 
end of the rock anchor bolt against the surface of the 

15 rock around the mouth of the borehole, the support 
plate having a center hole, 

- a centering member which is provided at the 
outer end of the drawbar in the center hole of the 
support plate and which centering element includes a 

2 0 central hole through which the outer end of the draw­
bar is adapted to extend and an injection hole through 
which grouting paste is injectable, 

a tightening nut turned on the external 
thread of the outer end of the drawbar against the 

25 centering element in order to draw the drawbar outward 
relative to the borehole for tightening the anchor 
bolt in its place, 

- a conical member connected substantially 
immovably to the drawbar in the vicinity of the inner 

30 end of the drawbar, 
- an expansion member inside which the coni­

cal member is provided, the expansion member being 
adapted to expand as the drawbar is being drawn out­
ward by means of the tightening nut and as the conical 

35 member is at the same time moving relative to the ex­
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pansion member in order to expand the expansion member 
and make it adhere to the wall of the borehole, 

- a tube made of a rigid material and fitted 
around the drawbar so that a casting space is provided 

5 between the tube and the drawbar for receiving and 
carrying grouting paste injected through the injection 
hole of the centering member, the tube including an 
outer end which is supported on the centering member, 
an inner end and casting holes for allowing the in-

10 jected grouting paste to flow between the space be­
tween the tube and the wall of the borehole and the 
casting space. 

According to the invention, the centering member in-
15 eludes an outlet hole for removing any leakage water 

flowing into the borehole. The rock anchor bolt in­
cludes a sealing device which is provided around the 
outer end of the tube for sealing the borehole water­
tight as the tightening nut is being tightened. An 

20 outlet tube is provided in the casting space between 
the tube and the drawbar for carrying the leakage wa­
ter out as grouting paste is being injected. The inner 
end of the outlet tube extends to the vicinity of the 
expansion member and the outer end of the outlet tube 

25 extends out through the outlet hole of the centering 
member. The tube has one or more first casting holes 
at the outer end of the tube in the vicinity of the 
sealing device and one or more second casting holes at 
the inner end of the tube in the vicinity of the ex-

30 pansion member. This way, as grouting paste is being 
injected it fills the casting space between the tube 
and the drawbar as well as the space between the bore­
hole and the tube from the outer end toward the inner 
end so as to force any leakage water ahead of the 

35 grouting paste to the inner end of the outlet tube and 
further out along the outlet tube. 
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In one embodiment of the rock anchor bolt, the sealing 

device includes a pressure sleeve provided with play 

around the tube so that it moves axially in the direc-

5 tion of the tube, and the pressure sleeve has a first 

end which is disposed against the centering member and 

a second end. Further, the sealing device includes a 

seal ring which is made of a flexible material forma-

ble under pressure, such as rubber, and provided 

10 against the pressure sleeve. In addition, the sealing 

device includes an abutment member which is fixed rel­

ative to the tube and located on the opposite site of 

the seal ring relative to the pressure sleeve. As the 

tightening nut is being turned, the pressure sleeve 

15 presses the seal ring against the abutment member and 

the seal ring expands under pressure and becomes 

sealed against the wall of the borehole. 

In one embodiment of the rock anchor bolt, the sealing 

20 device includes two or more seal rings provided be­

tween the pressure sleeve and the abutment member with 

an intermediate sleeve provided between each two adja­

cent seal rings with play around the tube. 

25 LIST OF FIGURES 

In the following section, the invention will be de­

scribed in detail by way of embodiment examples with 

reference to the accompanying drawing, in which 

30 Fig. 1 shows a cross section of one embodiment of the 

rock anchor bolt according to the invention being in­

serted into a borehole, 

Fig. 2 shows the rock anchor bolt of Fig. 1 tightened 

35 in its place in a leaking borehole 
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Fig. 3 shows the rock anchor bolt of Fig. 2 while 

grouting paste is being injected, and 

Fig. 4 shows Fig. 3 after injection of the grouting 

5 paste. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 illustrates a rock anchor bolt 1 inserted into 

a borehole bored in a rock to be tightened in its 

10 place. 

With reference to Fig. 1-4, the rock anchor bolt 1 

includes a drawbar 2 with an inner end 3 to be insert­

ed into the borehole and an outer end 4 extending out 

15 from the borehole. The outer end of the drawbar 2 has 

an external thread 5. The drawbar 2 is preferably a 

reinforcing steel bar. 

Further, the rock anchor bolt 1 includes a support 

20 plate 6 for supporting the outer end of the rock an­

chor bolt against the surface of the rock around the 

mouth of the borehole. The support plate has a center 

hole 7. 

25 A centering member 8 is provided at the outer end 4 of 

the drawbar 2 in the center hole 7 of the support 

plate. The centering member 8 includes a central hole 

9 through which the outer end 4 of the drawbar 2 is 

adapted to extend. In addition, the centering member 

30 has an injection hole 10 through which grouting paste 

16 (see Fig. 3 and 4) can be injected. 

In order to tightly lock the rock anchor bolt 1 in its 

place, the rock anchor bolt 1 includes a conical wedge 

35 anchoring mechanism at the inner end 3 of the drawbar. 

The structure of the anchoring mechanism provided with 
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two conical wedges according to Fig. 1 - 4 is more 

specifically described in patent application 20115182 

and a mechanism provided with a single conical wedge 

is described in more detail in utility model FI-U9687. 

5 

A tightening nut 11 is turned on the external thread 5 

of the outer end of the drawbar against the centering 

member 8 in order to draw the drawbar 2 outward rela­

tive to the borehole for tightening the anchor bolt in 

10 its place. A conical member 12 is substantially immov­

ably connected to the drawbar 2 in the vicinity of the 

inner end 3 of the drawbar. The conical member 12 is 

provided inside the expansion member 13. The expansion 

member 13 expands as the drawbar 2 is being drawn out-

15 ward by turning the tightening nut 11 and the conical 

member 12 is being forced at the same time inside the 

expansion member 13 for expanding the expansion member 

and making it adhere to the wall of the borehole. 

20 A tube 14 is fitted around the drawbar 2. The tube 14 

is made of a rigid material, such as plastic or steel. 

A casting space 15 is provided between the tube 14 and 

the drawbar 2 so as to receive and carry grouting 

paste 16 injected through the injection hole 10 of the 

25 centering member 8. The outer end 17 of the tube 14 is 

supported on the centering member 8. The tube 14 has 

casting holes 19, 20 allowing the injected grouting 

paste 16 to flow between the casting space 15 and the 

space between the tube 14 and the wall of the bore-

30 hole. 

The centering member 8 includes an outlet hole 21 for 

removing any leakage water flowing into the borehole. 

A sealing device 22 is provided around the outer end 

35 17 of the tube 14 for sealing the borehole watertight 

as the tightening nut 11 is being tightened. An outlet 
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tube 23 is provided in the casting space 15 between 

the tube 14 and the drawbar 2 for carrying out any 

leakage water as grouting paste 16 is being injected. 

The inner end 24 of the outlet tube 23 extends to the 

5 vicinity of the expansion member 13 and the outer end 

25 of the outlet tube 23 extends out through the out­

let hole 21 of the centering member 8. The tube 14 has 

one or more first casting holes 19 at the outer end 17 

of the tube 14 in the vicinity of the sealing device 

10 22. In addition, the tube 14 has one or more second 

casting holes 20 at the inner end 18 of the tube in 

the vicinity of the expansion member 13. 

The sealing device 22 includes a pressure sleeve 26 

15 which is provided with play around the tube 14 so as 

to make the pressure sleeve 26 axially movable, in the 

direction of the tube. The first end 27 of the pres­

sure sleeve 26 is disposed against the centering mem­

ber 8. A seal ring 29 is made of a flexible material 

20 formable under pressure, such as rubber. The seal ring 

29 is provided against the pressure sleeve 26. An 

abutment member 30 is fixed relative to the tube 14 

and located on the opposite side of the seal ring 29 

relative to the pressure sleeve 26. 

25 

The sealing device 22 of Fig. 1-4 includes two seal 

rings 29 provided between the pressure sleeve 26 and 

the abutment member 30. An intermediate sleeve 31 is 

disposed between these two adjacent seal rings 29 with 

30 play around the tube 14. 

With reference to Fig. 1-4, the functioning of the 

rock anchor bolt 1 is explained during installation in 

a borehole, the cracks of the wall of which are leak-

35 ing with water. In the figures, the leakage water is 

illustrated by horizontal lines. 
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The rock anchor bolt 1 is inserted in the borehole. 
The tightening nut 11 is turned, making the drawbar 2 
move outward and draw the conical member 12 inside the 

5 expansion member 13 so as to expand the expansion mem­
ber 13 and press its outer surface tightly against the 
wall of the borehole, anchoring the bolt in its place. 
At the same time as the tightening nut 11 is being 
turned, the sealing device 22 seals the borehole. As 

10 the tightening nut 11 is being turned, it moves the 
centering member 8 moving in turn the pressure sleeve 
26 to press the lower seal ring 29 which, via the in­
termediate sleeve 31, presses in turn the upper seal 
ring 29 against the abutment member 30, the seal rings 

15 expanding under pressure and becoming sealed against 
the wall of the borehole, providing watertightness. 

In Fig. 2, the seal device 22 is tightened in its 
sealing position. Fig. 2 illustrates a situation where 

20 leakage water has filled the space between the tube 14 
and the wall of the borehole as well as the casting 
space 15. 

In Fig. 3, injection of grouting paste 16 has been 
25 started using an injection device installed in the in­

jection hole 10 of the centering member 8 and intro­
ducing the grouting paste via the interior space of 
the centering member into the casting space between 
the tube 14 and the drawbar 2. From inside the tube 

30 14, the grouting paste flows through the first casting 
holes 19 in the tube 14 right above the sealing device 
22 into the space between the tube 14 and the wall of 
the borehole outside of the tube 14. The grouting 
paste 16 is spread from below upwards, filling at the 

35 same time the space between the tube 14 and the draw­
bar 2 as well as the tube 14 and the wall of the bore­
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hole and removes ahead of it any water or air into the 

mouth of the inner end 24 of the outlet tube 23 and 

the water and air are removed out along the outlet 

tube 23. 

5 

Filling up of the rock anchor bolt and the borehole 

with the grouting paste is detected as the grouting 

paste starts to flow out from the outlet tube 23, in 

which case the rock anchor bolt and the borehole are 

10 filled with the grouting paste. After injection, the 

part of the outlet tube 23 extending from the outlet 

hole is removed and a screw plug 32 is turned into the 

threaded outlet hole 21 for closing the hole. After 

this, grouting paste is still continued to be injected 

15 so that any small cracks of the wall of the borehole 

can also be filled. After injection, the injection 

hole 10 is closed. 

The invention is not limited merely to the embodiment 

20 examples referred to above; instead, many variations 

are possible within the scope of the inventive idea 

defined by the claims. 
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CLAIMS 

1. A rock anchor bolt (1), including 

- a drawbar (2) with an inner end (3) to be 

inserted into a borehole and an outer end (4) extend-

5 ing out from the borehole and having an external 

thread (5), 

- a support plate (6) for supporting the out­

er end of the rock anchor bolt against the surface of 

the rock around the mouth of the borehole, the support 

10 plate having a center hole (7), 

- a centering member (8) provided at the out­

er end (4) of the drawbar (2) in the center hole (7) 

of the support plate, the centering member including a 

central hole (9) through which the outer end (4) of 

15 the drawbar is adapted to extend and an injection hole 

(10) through which grouting paste can be injected, 

- a tightening nut (11) turned on the exter­

nal thread (5) of the outer end of the drawbar against 

the centering member (8) in order to draw the drawbar 

20 (2) outward relative to the borehole for tightening 

the anchor bolt in its place, 

- a conical member (12) connected substan­

tially immovably to the drawbar (2) in the vicinity of 

the inner end (3) of the drawbar, 

25 - an expansion member (13) inside which the 

conical member (12) is provided, the expansion member 

being adapted to expand as the drawbar (2) is being 

drawn outward by means of the tightening nut (11) and 

the conical member (12) is moving at the same time 

30 relative to the expansion member for expanding the ex­

pansion member and making it adhere to the wall of the 

borehole, 

- a tube (14) made of a rigid material and 

fitted around the drawbar (2) so that a casting space 

35 (15) is provided between the tube and the drawbar for 

receiving and carrying grouting paste (16) injected 
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through the injection hole (10) of the centering mem­
ber, the tube (14) including an outer end (17) sup­
ported on the centering member (8), an inner end (18) 
and casting holes (19, 20) in order to allow the in-

5 jected grouting paste (16) to flow between the space 
between the tube (14) and the wall of the borehole and 
the casting space (15) , characterized in that 
the centering member (8) includes an outlet hole (21) 
for removing any leakage water flowing into the bore-

10 hole; that the rock anchor bolt includes a sealing de­
vice (22) which is provided around the outer end (17) 
of the tube (14) to seal the borehole watertight as 
the tightening nut (11) is being tightened, and an 
outlet tube (23) which is provided in the casting 

15 space (15) between the tube (14) and the drawbar (2) 
to carry out the leakage water as the grouting paste 
(16) is being injected, the inner end (24) of which 
outlet tube extends to the vicinity of the expansion 
member (13), the outer end (25) of the outlet tube ex-

20 tending out through the outlet hole (21) of the cen­
tering member (8); and that the tube (14) has one or 
more first casting holes (19) at the outer end (17) of 
the tube (14) in the vicinity of the sealing device 
(22) and one or more second casting holes (20) at the 

25 inner end (18) of the tube in the vicinity of the ex­
pansion member (13), 

whereby, as grouting paste is being injected, 
it fills the casting space between the tube and the 
drawbar as well as the space between the borehole and 

30 the tube from the outer end toward the inner end so 
that any leakage water is forced ahead of the grouting 
paste to the inner end of the outlet tube. 

2. The anchor bolt according to claim 1, charac-
35 terized in that the sealing device (22) includes 
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- a pressure sleeve (26) provided with play 
around the tube (14) so that it moves axially in the 
direction of the tube, the pressure sleeve having a 
first end (27) against the centering member (8) and a 

5 second end (28), 
- a seal ring (29) made of a flexible materi­

al formable under pressure, such as rubber, provided 
against the pressure sleeve (26) , 

- an abutment member (30) which is fixed rel-
10 ative to the tube (14) and located on the opposite 

side of the seal ring (29) relative to the pressure 
sleeve (26), 

whereby, as the tightening nut is being 
turned, the pressure sleeve presses the seal ring 

15 against the abutment member, the seal ring expanding 
under pressure and becoming sealed against the wall of 
the borehole. 

3. The anchor bolt according to claim 1 or 2, char-
20 acterized in that the sealing device (22) in­

cludes two or more seal rings (29) provided between 
the pressure sleeve (26) and the abutment member (30) 
with an intermediate sleeve (31) between each two ad­
jacent seal rings with play around the tube. 


