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sealing a rock wall, which device donprises an 5 injectiogn tube adapted to
be introduced into a bore hole in the rock wall, into whedh06br¥02hol e a
filling material is intended to be injected through the injection tube.
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rei nforcenent often has to be repeated several tines before it succeeds. If
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the reinforcenent remains in place. 35 1n a nore nodern known systen) a

| ong bolt MSYFhtroduced into each bore hole, which bolt is provided at t he
top wiidh an expander for anchoring in the bore hole. Arranged in
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material can be washed away before it manages to harden. In this case, the rock must

30 instead be sealed in a first stage, a rubber plug or tap normally being arranged in the bore
hole opening and the hole being filled with concrete or cement which is then allowed to
solidify. Following this, a hole is drilled in the concrete/cement which is reinforced in the
same way as described above. As is clear, the method comprises several stages and it is
nevertheless not entirely certain that the reinforcement remains in place.

35
In a more modern known system, a long bolt is introduced into each bore hole, which

bolt is provided at the top with an expander for anchoring in the bore hole. Arranged in
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In connection.with the sealing of a rock wall, using cement or concrete
Mhich is filled into bore holes, there is a probl emin connection with

wat er | eakage through cracks in the rock wall. As to our know edge there is
no exi sting device which can be used to fill 15 bore hol es under a positive
pressur ewgfgofshdfilling material. gonventi onal nethods of é?gkb%déﬂe rock
wal | conprise e.g. |abour-intensivé and expensive so-calle inn of the
rock wall, i.e. cladding with concrete. Another known net hodi8 RGTI 20B2s a
sealing material which is injected into the rock wall. This has 2 0 been
found to lead to very great environnental disadvant ages as the sealing
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30  The aim of the present invention is to offer a device for reinforcing and sealing a rock
wall, by means of which device the aforementioned disadvantages are avoided or at least
minimized, it being possible to carry out reinforcement and sealing of the rock wall in
just a few stages, meaning that the reinforcement remains securely in place at the same
time as sealing of water-bearing cracks leading into the bore holes is achieved and air

35  bubbles in the cement are avoided.



Fig. 4 represents a lateral view, partly in cross-section, of the bore hole
cand the reinforcenent during; the hardenl ng phase of the f| I % terial.
Fib. 5 represents a lateral view) partly in cross- sectl oné LR Tt finished

relnforcerrent in the rock, Fig. 6 represents alater ew, tly in
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Fig. 4 represents a lateral view, partly in cross-section, of the bore hole and the
reinforcement during the hardening phase of the filling material.

Fig. 5 represents a lateral view, partly in cross-section, of the finished reinforcement in
the rock.

Fig. 6 represents a lateral view, partly in cross-section, of the embodiment of the
invention which is a s2aling device without a reinforcement rod, the figure



2 8 OCT 2002 Below the flange 9, the injection tube is enclosed by a narrow
“tube 13 WQS}Q/Sémlupper flange 14 which lies close to the | BABSEBM64ce of
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upper short end of a seal in the formof a sleeve 10 which suitably also
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section of the injection tube surrounded by the narrow tube 13, its | ower
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hole. After this, the injection tube 3 is rotated a nunber of revol utions,
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pressure.. A further advantage of the device according to the invention is
cthat it wano¥sebuused for filling material of varying vi scoBCT/SER/00426y
content according to the 3 5 "' ci rcénst ances and pr ef erence WO 99/ 56001
8 PCT/ SE991 00626 2 8 OCT 2002 Referring nowto Fig. 6, it igas@%h 203at t he
enbodi nent of the invention) which is a device for sealing the rock wall
without reinforcing it, corresponds fully to the |lower part of the-device
shown in figures 1, 4 and 5. Accordiélrg_l y, the device of the enpodi ment in
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of 15 di ff epgiHneBNE diahiuid dTfabddti2ohmkel ong to the prior art. The sealing
and reinforcing device can possibly even be used entirely w thout anchoring

The nontPeturn valve 4 and the rubber sleeve 10 can al so be conceived to be
execut ed i n Toefiatctiomypfthanidviceisals feliowst & hbkel 39, Fig. ¥\Gs 96ted6MdthOrock wall, of
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a bore hol ebpsdjolé sp fahthat tekwasaerd 11 andtrait WRiveh bb tacateti @k theanduth of ty Wre
material (Shbiel K tROIRLI QbR LIRS kot Rl bIRVOILIGH! bRy (3),
characterized I n that sal levi ce al so conprises. a non-return val ve ‘(‘4) for
the fil}$ng Meaneefahydraulic davice which esivg thegparoofdhainigction eubgrstiekiag puierf they t hat

sai d non-rebydfd) MrlrdgutioA thdrébyldienda s 8@ réiafortdnitat BaI andoRethéd reehPsleseUr e of
e T ing et ol Skl DuLe RoLe, hale and Lo cpmnccled Ln he Jgvice
char act er i zednsequdrieabf this, chengiper pirtibfithe @bugling4in 2D ispciesed fartbdrémtoahd S) )
preferably %regde%throf)enig ’theetjsoa}g &)53, ﬁ%\t/heléh' t%le Up\;’)\@ri sﬁgrt e lo?ﬁ‘x%ssp%?gg piece presses
20  onthe lower flange 29 of the sleeve 28 so that the sleeve is pressed upwards against the
lock washers 27. The sleeve 28 will then act as a pressing device on the lock washers so
that their shape of an envelope of a truncated cone is at least flattened out somewhat.
The circumference of the lock washers will hereby be pressed firmly into the walls of the
bore hole so that the entire device is anchored in the rock. The next stage is to seal the
25  bore hole with the device contained therein at the bottom by tightening the nut 12 so that
the rubber sleeve 10 is compressed in an axial direction, at which it expands in a radial
direction to seal between the injection tube 3 and the lower walls of the bore hole, Fig. 4.
A pipe (not shown) can now be connected to the injection tube and the filling material
31A1s injected under positive pressure, at which the filling material flows out of the
30  outlet openings 6 in the injection tube and penetrates into the bore hole at the upper
diameter of the rubber sleeve 5. The rubber sleeve S acts here as a non-return valve
integrated into the device so that the filling material, in spite of being under positive
pressure, cannot run back out of the bore hole before it manages to harden. Beneficially,
there is also arranged a small diameter conduit 35, e.g. of a hydraulic tube type, which
35 'mouths in the most distant region of the bore hole 30. Preferably it ends upstream of the
spacing piece 21. The conduit 35 is adapted to act as a degassing conduit which leads air
and gasses out of the bore hole as the filling material is introduced During introduction



15 injectdon tube (3), and that the injection tube (3) is provided with
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Devi ce according to claim3 or 4, characterized in that said sleeve (5) has
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narrowest short end being arranged ‘sealingly around the i?jfgmqmztube (3),
and its circunference at its broadest short end being tightly connected to
the injection tube (3) 2 5 6. Device according to any of the above cl ains,
characterized in that said device, in the part which is adapted to be
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wall by means of a nut 34, whxch 1s screwed on to the protruding part of the injection
tube.

25
By means of the invention a relatively simple and cheap construction is achieved for
sealing and a non-return valve function which thus permits filling material to be injected
into a bore hole and allowed to harden under a favourable positive pressure. The
relatively simple and cheap construction also allows the seal, non-return valve and

30 expander to be cast in the bore hole and thereby form an admittedly permanent but
nevertheless disposable material without incurring costs which are too great. Corrosion-
promoting air bubbles close to the reinforcement bar are counteracted due to the positive
pressure. A further advantage of the device according to the invention is that it can be
used for filling material of varying viscosity or dry content according to the

35 circumstances and preference.



13. Device according to claim 12, characterized in that said sleeve (5) is
~made of rubber. 14. Device according to claim112 or 13, characterized in
that said sleeve (5) has the 3 0 shape of an envel ope of a truncated cone,
its circunference at the narrowest short end being arranged sealingly
around the injection tube (3), and its circunference at its broadest short
end bei n§QP§K¥!y connected to the ignj ection tube (3). 15PCDSEP¥M6AcCcor di ng
to any of claims 9-14, characterized in that said device, i28tfe Bght 35 -~
which is adapted to be arranged adjacent to the opening of the bore hol e
(30), is provided with a seal ( 10) arranged to act against the walls of
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1. Device for sealing a rock wall, which device comprises an injection tube (3) adapted
to be introduced into a bore hole (30) in the rock wall, into which bore hole a filling
5 material (31) is intended to be injected through the injection tube (3),
characterized in that said device also comprises a non-return valve (4) for the filling
material.

2. Device according to claim 1, characterized in that said non-return valve (4) is
10 adapted to withstand a positive pressure of the filling material (31) in the bore hole
and is connected in the device to the injection tube (3).

(FS)

Device according to claim 1 or 2, characterized in that said non-return valve (4)
comprises a sleeve (5), preferably of a strong, elastic material, which encloses the

15 injection tube (3), and that the injection tube (3) is provided with outlet openings (6)
in the area of the sleeve (5).

4. Device according to claim 3, characterized in that said sleeve (5) is made of rubber.

20 5. Device according to claim 3 or 4, characterized in that said sleeve (5) has the shape
of an envelope of a truncated cone, its circumference at its narrowest short end being
arranged sealingly around the injection tube (3), and its circumference at its broadest
short end being tightly connected to the iLnjection tube (3)

25 6. Device according to any of the above claims, characterized in that said device, in the
part which is adapted to be arranged adjacent to the opening of the bore hole (30), is
provided with a seal (10) arranged to act against the walls of the bore hole.

7. Device according to claim 6, characterized in that said seal (10) consists of a sleeve,
30 preferably of rubber or other strong, elastic material, which surrounds the injection
tube (3) in a position upstream of said non-return valve (4), which sleeve is arranged
to achieve a sealing effect against the walls of the bore hole (30) by expanding in a
radial direction when it is compressed in an axial direction, said sleeve (10) preferably
being arranged to be removed when the filling material has hardened so that the
35 °  space taken up by the sleeve can instead be filled with further filling material.
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characterized in that said device also comprises a non-return valve (4) for the filling
10 material

10. Device according to claim 9, characterized in that said non-return valve (4) is
adapted to withstand a positive pressure of the filling material (31) in the bore hole
and is permanently connected in the device to the reinforcement bar (1), already

15 before the device is introduced into said bore hole (30).

11. Device according to claim 9 or 10, characterized in that said filling material is
arranged to be injected under positive pressure, any cracks (32) in the rock leading
into the bore hole being sealed by filling material.

20
12. Device according to any of claims 9-11, characterized in that said non-return valve
(4) comprises a sleeve (5), preferably of a strong, elastic material, which encloses an
injection tube (3) provided with outlet openings (6) in the area of the sleeve (5),
which injection tube is preferably permanently connected to said reinforcement bar
25 (D).

13. Device according to claim 12, characterized in that said sleeve (5) is made of rubber.

14. Device according to claim 12 or 13, characterized in that said sleeve (5) has the
30 shape of an envelope of a truncated cone, its circumference at the narrowest short
end being arranged sealingly around the injection tube (3), and its circumference at
its broadest short end being tightly connected to the injection tube (3).

15. Device according to any of claims 9-14, characterized in that said device, in the part
35  which is adapted to be arranged adjacent to the opening of the bore hole (30), is
provided with a seal (10) arranged to act against the walls of the bore hole.
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<=>? G\BODEFGH G R IVNROPTRETOYOROCE] D) withdhe desice, which degassing conduit (35) is
adapted to lead out air and gasses from the bore hole (30) as the filling material (31)

is injected

18. Device according to any of claims 9-17, characterized in that the device, preferably in
15 the part which is arranged to be positioned furthest in in the bore hole, is provided
with an expander for anchoring in the rock, which expander is preferably arranged to
be expanded by rotation of the reinforcement bar (1).

19. Device according to claim 18, characterized in that said expander comprises lock
20 washers (27) provided with slits which are arranged around the reinforcement bar (1)
or around a top piece (23) joined to the reinforcement bar, which lock washers
before expansion assume the shape of the envelope of a truncated cone

20. Device according to claim 19, characterized in that said expander comprises a
25 pressing device (28) which for expansion of the expander is arranged to be pressed
against said lock washers (27) so that their shape of the envelope of a truncated cone
is flattened out at least somewhat, at which the lock washers are anchored in their
circumference in the walls of the bore hole.



