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According to one aspect of the invention, the device may also comprise a reinforcement
rod, e.g. a conventional reinforcement bar, so that both a sealing effect and a reinforcing

10 effect is achieved through the use of the device. The invention is utilized in the
construction of tunnels and other rock cavities.

PRIOR ART
On working in rock walls, e.g. for constructing tunnels or rock cavities, reinforcement of
15  the rock wall is most often required to increase the strength, and sealing of cracks and
the like to prevent damp and water from penetrating the tunnel or cavity. Known
methods of reinforcement consist in providing the rock wall with evenly dispersed bore
holes, which can have a diameter of about half a decimetre and a depth of about 1-6
metres.
20
One method of reinforcing rock walls has been and continues to be the insertion into the
bore holes of two concentrically arranged tubes of different diameter. The space
between the walls of the tubes is filled with cement or concrete, following which the
tubes are taken out before the filling material has hardened and a reinforcement bar can
25  be stuck into the central hole. A major disadvantage of this method is that the filling
material and reinforcement bar fall out of the hole again relatively frequently, for which
reason the reinforcement often has to be repeated several times before it succeeds. Ifin
addition water leaks out of the rock into cracks which lead into the bore hole, the filling
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 ceitain 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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the rock wall As to our knowledge there is no existing device which can be used to fill

15 bore holes under a positive pressure of the filling material.

Conventional methods of sealing the rock wall comprise e.g. labour-intensive and
expensive so-called “lining” of the rock wall, i.e. cladding with concrete. Another
known method utilizes a sealing material which is injected into the rock wall. This has
20 * been found to lead to very great environmental disadvantages, as the sealing material
contains the toxic substance acrylamide, which can be dispersed in the groundwater.

BRIEF ACCOUNT OF THE INVENTION .

In the following, the invention is mainly described in connection with a device which is
25  adapted to both seal and reinforce a rock wall. It is however to be understood that the

invention also relates to a device which is adapted to seal but not to reinforce the rock

wall, in which case the device does not comprise a reinforcement rod or anchoring

means.

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.
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Fig. 1 represents a lateral view, partly in cross-section, of the part of the sealing and
20 reinforcing device which is positioned adjacent to the opening of the bore hole
and which contains the non-return valve.

Fig. 2 represents a lateral view, partly in cross-section, of the part of the device which is
posittoned furthest in in the bore hole and which contains an expander for
25 anchoring in the rock.

Fig. 3 represents a top view of a lock washer for the expander in Fig. 2, before the lock
washer is formed for application,

30 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.
35
Fig. 6 represents a lateral view, partly in cross-section, of the embodiment of the
invention which is a sealing device without a reinforcement rod, the figure
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figure is cut away at the top but in reality has a length of about 0.5-10 m, preferably 1-7

m and even more preferredly 2-5 m. In Fig. 1 and 2 the device is shown as it is arranged

in a vertical, upwardly directed bore hole in the roof of the tunnel or rock cavity, which

10  position is used in the further description. However, it is to be understood that the

device can just as well be used in a horizontal hole, an angled hole or in a vertical,
downwardly directed hole. The reinforcement bar 1 has a strongly profiled surface for
fastening securely.in the cement or concrete, henceforth termed filling material, which
will enclose the same. Joined as an extension of the reinforcement bar arranged at the

15 bottom, via a coupling sleeve 2 welded firmly at both ends, is an injection tube 3 which
accordingly has an inner longitudinal cavity and is open at the bottom for the connection
of hosing for filling with the filling material.

Arranged a distance below the coupling sleeve for the reinforcement bar 1 and the

20 injection tube 3 is a non-return valve 4. This non-return valve 4 is adapted to withstand
a po.sitive pressure of the filling material when this is injected under positive pressure into
the bore hole via the non-return valve. Thanks to this non-return valve, the filling
material does not run out of the bore hole before it solidifies, in spite of the positive
pressure. The non-return valve 4 preferably comprises a rubber sleeve 5 which encloses

25  apart of the injection tube 3. In the area of the rubber sleeve the injection tube has a
number of outlet openings 6 for the filling material. The rubber sleeve, which can of
course also be manufactured from another, to some extent elastic, strong material, is
suitably formed as an envelope of a truncated cone, having a first diameter at the bottom
and a second, smaller diameter at the top. At the first diameter, the rubber sleeve 5 is

30  vulcanized firmly at an internally threaded eye nut 7, which in turn is screwed firmly on
an externally threaded ring fastener 8. The ring fastener 8 encloses the injection tube 3
and is welded firmly to the same. The ring fastener 8 also has a flange 9 at the bottom,
on the upper surface of which flange the eye nut 7 rests. The upper, smaller diameter of
the rubber sleeve 5 is adapted to end sealingly around the injection tube 3. For this

35  purpose the nose is suitably provided with a few, e.g. two, internal lip seals consisting of
O-rings which are set into the rubber sleeve, or by a few continuous projections on the
inside of the rubber sleeve in the tip part.
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and a distance up under the rubber sleeve 10 the injection tube 3 and/or the narrow tube
13 are threaded externally with the same thread size as the nut 12,

10  Arranged in the upper part of the device, suitably at its top, is a top piece forming an
expander. The expander is shown in Fig. 2, which forms a continuation of the device
shown in Fig. 1, a longer piece of the reinforcement bar 1 (only partly shown) connecting
the part according to Fig. 1 to the part according to Fig. 2. The expander is joined to the
reinforcement bar by means of a sleeve-shaped spacing piece 21 which is welded firmly

15  at the bottom on the end of the reinforcement bar and which at the top contains an
internal thread. Screwed into this thread is a coupling pin 22 which consists of a straight
pin provided with external thread at least a distance at the bottom and a distance at the
top. At the top, the coupling pin 22 is partly screwed - in the unexpanded state - into a
hole provided with an internal thread in a core part 23. The hole here is sufficiently long

20  to permit further screwing in when anchoring of the device into the rock is to be
executed, which will be described in greater detail. The core part 23 tapers off at the top
into a short conical piece 24 and is threaded externally above this conical piece, a top
cone 25 enclosing the conical piece 24 and a part of the upper section of the core part
23. The top cone 25 has an internal bevel at the bottom which is adapted according to

25  the conical piece 24 of the core part 23. Arranged above the top cone is a top nut 26 to
hold the top cone firmly, Between the internal bevel of the top cone and the conical
piece 24 of the core part, a number, preferably 1-10, suitably 2-6, of lock washers 27 are
fastened around the core part 23. A lock washer of this kind is shown in its level state in
Fig. 3 and consists of a washer provided with a number of slits 41, preferably 2-10,.

30 suitably 4-7. When these lock washers are fastened over the conical piece 24 of the core
part, they assume the form of an envelope of a truncated cone. Arranged under these
lock washers, surrounding the upper part of the coupling pin 22 and the lower part of the
core part 23 is a loose sleeve 28 with an inwardly facing flange 29 arranged at the
bottom. This flange 29 rests against the upper short end of the spacing piece 21.

35
Unless otherwise indicated, the details described are manufactured preferably of so-called
cam steel, which can be hot-galvanized or surface-protected in another way.
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shaped spacing piece 21 which is joined to the upper part of the reinforcement bar. Asa
consequence of this, the upper part of the coupling pin 22 is screwed further into the
threaded hole in the core part, at which the upper short end of the spacing piece presses

20  on the 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
31A is 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 5 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
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15  The space below the flange 9 is then filled with filling material 31B (Fig. 5) by providing
the opening of the bore hole with a larger washer (not shown) with a hole in one side for
filling with filling material, air being made to evacuate the hole via an air pipe. If the risk
of corrosion is not great, however, the narrow tube 13 provided with a flange can be left
out of the device, in which case the rubber sleeve 10, washer 11 and nut 12 can instead

20  remain permanently in place after the device has been applied to the bore hole. The
opening of the bore hole and its immediate surroundings are then covered in a
conventional manner with a plate, disc or washer 33, which is pressed against the rock
wall by means of a nut 34, which is 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.
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sufficiently | : i t r i i j he _
Govi co 1t ot pbHbe3flown WPERRES, 4 dnk's, Mcbordlaf; Michufee e i AR 196, ¢
greater det ai | doesmet esppriss arreinfoscemgné Fad ryrfanghoringangapyp Instead, thernjectipnghlen 3

coni cal pi ece gfiis Ak dbwndthaRate fokidt@mRalveys WRRY Blidd e wAM £ By REARDF R L OP
cone 25 encl osi n&g t he coni cal i.,ece 24.and géﬂart of per” sect.ion, of
ce ac t eo‘%“ sO.4H

.the up
the core part 9ev goyding{a hodiaens in h’?&ﬂ‘%ﬁeﬂ%llca{bg?'/&tmét‘chﬁémﬁbﬁ tom

whi ch i s adapt igste holeamdemgpdsitivapressirecardite stioved tebgrdedurifer & Raiged Fositivet
23. Arranged abave thlgla LoR. op cone

: ope is,a top nut t,0 . .hold the
firmy. BetweePl tHE: Hits&f nafmg%§8?d fﬁaﬁ ?ﬁ‘g#ﬁﬁggﬂéﬂ%‘ﬁh . Wg%ggrhoéeaﬂth
pi ece 24 of t henkwlimensafthe inventiohérpreforablyousad inrotkd that srair¢latbiely @rofg, it | ock
washers 27 @r eyater Jeakihg@st ened around the core part 23. A | ock washer of
this kind i1s showmn in Tts |evel state in Fig. 3 and consists of a
washer provided with a nunber of slits 41, preferably 2-10, 30 suitably
4-7. Wen t hesghd mokntivasdestedriced astheReBodRnt RerbcAbe® bitices Be ¢4idal t he
core part,. tgeg/ assyri‘% tlrge .fé:)rm of Ian envel op%e t{?f a truncated cone.
Arranged under Withigdhe scope of the foliowing paseat clams. JheexReH thyse celvgsthad£.& e
coupl i ng pin 2thearpardaefor anehoripgthe defict rethe rock candererequidd in 2huimderoff oose
sl eeve 28 .wit had i i [ g t.the . . . batt.om
This Tl ands 2o RErpEWaRE same BEYIAEh bLBHDE, 02 pRbF ROTHe Ranhe fod reptopeind Bl
35 Unl e%ah Ros#blyverebe wgd @aftxr@& withpait gehering  Theon-tesutn yakye 4 and the

manuf act ured pr@bET sl 10CabAlsEBE Edildeived to be &RBYEA REShAIVAR ab@h Rfer

hot - gal vani zed or .surface-protected in another way.
materials.



6 Fig. 3 shows as stated a | ock washer 27 in its level state. The
slits start out fromthe washer's circunference, extendin | TS

but not conpl e¥@PY56%Y t owards the innergbore di anet er o‘?&ﬁ@%&%er
and suitably having a certain, inwardly tapering width and a radi us
furthest in. The inner bore dianeter of the washer Ts—sti-tably provided
wtha 5 shorter straight piece 42, to prevent tg r.fromrotating
when it sits on the core part 23. The | ock wa W’yﬁ M&f"ly

manuf act ur ed fror%fwsrol | ed, hardened steel of *a f 0.1 -

1 mm preferably 0.7 nmand even nore preferredly 0.3 - 0.'45*
mm- In a preferred enbodi nent, the washer has an outer dianeter of about 60

o the device1's BeDPYPPER SHRERLFL B, Q”E’?%‘.‘?eﬁﬁe Fihprisds ap injectidit it ()l
wal |, of at | tpke infraduced iAo p barsthelel30) indhe woskMrallointa which bosedigle arffiling

device is int %Oduceﬂxa'tdi‘fﬁp(ﬂlﬂﬁintendedt@@éfh‘d&ﬁbh@hx%ﬁgﬁﬁléiﬁjé’b%fbn'ftﬁi& @psher 11 and
nut®* 12 wll be |located at .t

e nout f.t bore. hol e. Aft t hi s....t he
" eotion tube 31 <kt i tekipi desios Ao Sppbthe noulitigiylyeiss) i e Hidihe
of a hydraulic devi gatepal.ch grips the part of the injection tube sticking
out of the bore. The rotation thereby extends to the reinforcenent
bar 1 and further to the sleeve- shaped spaci ng piece 21 which is
joined to the uppkr Deuice agsordingtoralsimflo chasanterized s thatgidenon-return valys@iisence
of this, the.,upper ; &‘%P} | E’E gelwa : ' e
~threaded hol éLléi n thgﬂggﬁbpﬁg’?fﬁg?%ﬁl C Fﬁg{%ﬁo%%rﬂs or@gﬂgﬁwﬁgwl&eﬁ%g}é@?ng
pi ece presses 20  agfhiscprnectogdst the dgvigetotbe Bjectiprtube €bve 28 so that the

sl eeve is pressed upwards agai nst the | ock washers 27. The sl eeve 28
wll then act as .a pressin evj ce.on the ]l ock washers so that  their
shape of an envel’op@‘%‘l"e ﬁcc‘gf‘ﬂ‘?ﬁ:@tczﬂmgo(ﬁg’ Icéar qterrzggg}trhﬁ Sﬁfdt'@‘?érﬂt%ﬁf’gve (4
sonewhat . Theomprises atleever(6} podferable of o stronga slasticanatedid], wikcledncldses the

pressed firm.,y into.t |.$20 PP '
device is ang‘%éor ed fni&?lﬂ}({a\wrbgz% Lnli@‘;tntg%njescflggg{b?éﬂﬁ %E rsoe%eatt}ﬁ{g %gt (ﬁ%éfrn é?(s)
hol e with the devi cén theateaiohth slsges 6)n at the bottom by tightening the nut
12 so that

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 injection 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.



t he rubber sleeve 10 is conpressed in an axial directiop—at—which it

expands in a radial direction to seal betwe hWigection tube 3
and the | o968 of the bore hole, {fig. Auu\“ \“‘T‘“@\ %‘“‘Fn'@%ﬁ%) can
now be connected to the injection tube and tih& Al ef al 31 A
IS injected under positive pressure, at which the filling material flows
out of the 3 0 outl et openings 6 in the injection tube and penetrates -
into the bore hole at the upper di aneter of the rubber sleeve’'5. The
rubber sl eeve cts here,as.a non-seturn valve . _d.npegrated.into the
Govi ce so-t hat®t REVER AOCURRLS ub; SHhe $50VE slefue. Sheragerized I {1BF= ARRving .
pressure, cannot conduitt(3&Xkis atranged in henngctian Wwith thelstevioe,cwhich degassipgscanduih 3 en.
Beneficially, - ' : G 'm;h | haterial:
e.g. of a hydr aufsiag??%ggé %ﬁgguﬂﬁﬁ%&‘ﬁ%@g rmﬂiteﬁgwllﬁ?lg e rmgét%?gt tatrgreléi on
of the bore hol e(30is mjestedrinpithe baredales upst ream of the spaci ng
piece 21. Ehe conduit 35 is adapted to act as a degassing conduit which .
e i r Db Fan ot st sl R0k Wil Safth deice boprigada ™t eri @1 T
7 of t heinfbrdehienpbargl eadapted t6 beinmadacedrifito alstirabels {(30)lie tirnotlk wall,

t he bore hole, of .the. | - | al e fi.lling material
starts to conti nbn(gﬂgf%c%%?j%hggﬁ? %(l)lfngtfﬁaé‘eﬂé% r@ﬁili fngiﬂ'ﬁg‘fg)al?etlg’rede&” the

i ntroduction of Fthdrh¢terzedan that sdid demice al$vecdampriseswnen-return pyalye é8douthgdilling
positive g, PLESSHAL €- Due to the positive pressure, filling
material is also caused to penetrate any cracks 32 | eading into the
bore hole, in spite of the fact that these cracks may be water-bearing.

Wen the desi r i DeoReatoording €6 6ldin€9, ohafaelerid@yintRAGHdHoALEADMNNRAY) ROSI ti ve
pressure or 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 ().

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.



sui tably about 50-80 bar positive pressure, has been attained, the pipe

connection ca det ached, be
left to harde&"‘g%éée@mpositive pressure, 11 tha t gﬂ;
valve 4 and the rubber sleeve 10. Wien the filli n wﬂmﬂga ﬁ

har dened, the nut 12 is unscrewed, the washer 11 reftoge ubber
sleeve- 10 is taken out of the hol e by nmeans of the narrow tube 13
provided with a flange. 15 . The space below the flange 9 is then filled
with filling mat qr6| BEV:@&ECCGqu% to@m:ﬁ)’ISPEH&chﬁgﬁigdm that safﬂ@@al‘(ll?%ﬂﬂst%f 4 fl&eve,
bore hole with a larg washer. (not ) i,n on

filling with fillinf %hl}P ealorog\srﬁgoqﬂaééstmmé%%}v@%tﬁ@un@ﬂtgewe&n%
air, pipe. If the riipe (3) ina peﬁmsnofx;ss%a@rafbﬁd Aed-rdimdalve (OVGHRR ,sle&wreeacmmswv

be 13 ded h I f d
Labe, 13 provi ded 1 L0 UhEAuSelha Stk Shve ors i Bhorb e B bt
renmin_permanent|y ivhempit mrrm&dsseafd inflam adieMdirzetiorg Saib sleeves(d0) preférabiy tielrg drranged
hol e The OPeR) Bkofbtd B RE AL 2RO e haldTRELANG RELLEL OGS ©

then covered in a nven I 'ona
33, which is presse@eébavmwlmmdM§medw1thﬁm@rﬁlhbgmm:als of a nut 34,
which is screwed on to the protruding part of the injection tube. 25

By nmeans of the i nvent ion a relatively si rgil e and cheap construction is
achi eved for Devire ?ﬁfroﬁi;ﬂgt& 2y At Flaims 16, gharacteried in that yAsgepsingfpaduit

per hm t 3 fill (tjmg ma]g &) & aribaiﬁgélﬁn icBrRefi@with the devidk G,vlﬁctp&rgﬁssﬁ%' (ﬁn&ﬂﬁ?gj 1sowed
to harden under a fa yra e ,posi.tiv sur ve

and cheap construct?%w eglt%eaglof‘i%a‘f‘ﬁ@p 34 ﬁ‘ﬁt’?o Mﬁomtgg? n@émi&?
expander to be castisiimjedtéd bore hol e and t her eby form an admttedly

per manent but nevert hel ess di sposable material w thout incurring

costs which are too great. Corrosion- pronoting air bubbles close to
the rei nf or cementl8hBevige eccorsiing terany phdlaichsd- t'b characterized in thet the devicey pefgablein

A further adyant agey@ipaftifhiday hﬁfng%&?& *g&ﬂlotngd Rlhedt Ty fthe Béékr Ih%let ﬂ?ﬁ'm}l&edcan

be used for f|l |n naterlal y|ng V|5005|ty or
according to the 3 Withapgxpanderd ah%horamn gl avtieh expander is preferab]y arranged to

be expanded by rotation of the remforcement 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.



Referring nowto Fig. 6, it is seen that the enbodi nent of the invention,

which is a device for sealing the rock wall without reinforcing it,
corresponds f uwbywoskeot he | ower part of the devi ce shown parkkeiosss 1.
4 and 5. Accordingly, the device of the odi ment#in Fig. 6 does not
conprise a reinforcenment rod nor anchori means. Instead, the injection
tube 3 5 ends just downstreamthe non-return valve 4 with a blind end
wal | 3A. By neans devi ce according to the enbodinent in Fig.
6, filling material c i ntroduced into the bore hol e under a
positive pressure, an |l owed to harden under a retained positive
pressure, thus achiev goo al of cracks 32 that nouth in the bore
hol e. This enbo of the invention is preferabl i n rocks
that are relatively s but 10 water | eaking. i nvention
IS not restricted to ®Rodi ment descri bed above but e | ed
within the scope of f@lm i ng patent clains. The ex hu ' 25
perceives that e.g it expander for anchoring th exl ce t he rock
can be executed in r 15 * different mgéf, o) el ong to
the prior art. Thejsg ng |& ﬂ rei nforcing devi osdi{bfiy even
be used entirely w *ancfpri ng. The non-return val nd ' tihe
rubber sleeve 10 c olbheborsRi ved to be ex%ﬁpted ' JgIbY g aniddi n
ot her mat er i
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CLAI V5 1. Device for sealing a rock wall, which device conprises an
i njection tube (3) adapt ed to be |ntroduced into a ? é? %g (30)
in the rock WAP® 5WW10 which bore hole a filling 5 9

i ntended to be |njected t hrough t he |nj%6i|on tube (3),

characterized in that said device also conprises a non-return valve (4) for

the fi.lling mat eri al . 2. Device according to claim1,
characterized in that said non-return valve (4) is 10 adapted to
wi thstand a positive pressure of the filling material (31) in the bore hole
and is connected in the device to the injection tube (3). 3. Device

according to claiml1l or 2, characterized in that said non-return valve (4)
conprises a sleeve (5), preferably of a strong, elastic naterial, which

encl oses the 15 i'njection 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 claim3, characterized in that said

sl eeve (5) is nade of rubber. 20 5. Device according to claim3 or 4,
characterized in that said sleeve (5) has the shape of an

envel ope of a truncated cone, its c ce_at its narrowest short end

bei ng
2]

Fig.3



arranged sealingly around the injection tube (3), and its circunference at

Its broadest short end being tightly connected to the injection
tube (3). WOZYS6081 Doyjce according to any of the above cl ZCHSE99/00626
characterized in that said device, in 3Re 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 .

hol e. 7. Device according-toxgMai mb\ ‘daracterized in that said
seal (10) consists of a sleeve, gﬁ: 77 PRef-g€rably of rubber or other
strong, elastic material, which suryoyndss J.Mj gGgtion tube (3)
in a position upstream of said nQn- et JANY , which sleeve is
arranged to achi eve a.s®eg _t{@gainst the walls of the
bore hole (30) by expanding in a\ - adia-30i rection when it is
conpressed in an axial direct\ol -s ET! 'blO) preferably
bei ng arranged to be renove A%t 1§ ’ zlial has hardened so that
the 3 5 space taken up By’ : E be filled with
further filling material. >>\;_ ; N\ Devi ccording to any of
t he above cl ai ns, characterizeq\{e. 3 | conduit (35)
is arranged in connection with_ the- Ce, i C sing conduit (35)
is adapted to lead out air andﬁbqg dni e§bpre hol e (30) when the

d CtjegNn&o the bore hole. 5

filling materi al (3L)\J'S -
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9. Device for reinforcing and sealing a rock wall, which device conprises a

rei nforcenent bar adapted to be-introduced into a bore hol t he
rock wal |, WO 99/ 6“31| nto which bore hole a filling material (Pgﬂéwmkﬁ
intended to be injected, charéf®erized in that said device al so
conprises a non-return valve (4) for the filling 10 mat eri al .

10. Device according to claim9, characterize that said non-return,
valve (4) is adapted to w%ﬁ ) q}9(;§|t|ve pressure of the
filling material (31) in the bore h AAAAAAY \\and is permanently
connected in the device to the reiW drik . 31 al ready 15

before the device is introduced |n§€ s/ h¢ I %3 11

Devi ce according to claim9 or 10\b\' FAST érlise Ih hat said filling
material is arranged t ey unrderdipositive pressure, any
cracks (32) in the rock | eadi ' E i the bore hol e being seal ed
by filling material. : To any of clains 9-11,

AN 4) conprises a
erval/, ich encl oses an
in the area of the
p[ r bly permanently
13. Device

chdracterized in that sald non-r
sl eeve (5), preferably of a stroeb\T
u

injection tube (3) provided with

i
sl eeve (5), whi ch |nje;§EZ

—B - €
—

connected to said reinforcenent

according to claim 12, characteri F: PN sl eeve (5) is nmade of

r ubber. 14. Devi ce accor d| || & kg or 13, characterized in
that said sleeve (5 has the 3 0\\b pe an envel ope of a truncated
cone, its circunference at the na o end bei ng
arranged sealingly around the |nj he B)Q\and its circunference at
its broadest short end being t|ghfk¥ Q

~ tg the injection tube (3).

s
/

/.
Ve

. 7
. ‘s Vad
35 ‘\ s/ a4
. /7 s/ N
NN 7 77
/7 7
NN "
.\k< ‘N7 7 .2 N
g N/ 7
. N” 4 ’

N
L/

Cad
N

;//.//v
./'.

g A ot

31A

NN\
N\

o

Al 2 B A N

1111 RN
AN T NN
NN SN
RN [ e
S IR BRI A
TN
| U N33




15. Device according to any of clains 9-14, characterized in that said
device, in the part 35 which is adapted to be arranged adjacent to
t he openi ngW&??GA® hore hol e (30), is / provi ded WRGT/SESY8626 ( 10)
arranged to act against the walls of thg %ore hol e. 16.
Devi ce according to claim 15, characterized in that said seal (10) consists
of a sl eeve, 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 achieves a .

sealing effect against the walls of the bore hole by expanding in a radial
direction 5 ' when it is conpressed in an axial direction, said sleeve
(10) preferably being arranged to be renoved when the filling

mat eri al has hardened so that the space taken up by t he sl eeve’
can instead be filled with further filling material. 17. Device
according to any of clains 9-16, characterized in that a degassi ng conduit
10 (35) is arranged in connection with the device, which degassing
conduit (35) is adapted to |l ead out air and gasses fromthe bore
hole (30) as the fillinddmterial (31) is injected. 18,
Devi ce according to any ofN\clainms 9-17, characterized in that the device,
preferably in
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{54) Title: DEVICE FOR A ROCK WALL
(57) Abstract

Device for sealing a rock wall, which device comprises an

introduced into a bore hole (30) in the rock wall, into which bore hole filling material (31) is intended
to be injected through the injection tube (3). The device also comprises a nop-return valve (4) for the
filling material, and may be permanently connected to a reinforcement bar (1) in order for the device to

achieve both sealing and reinforcement.

injection tobe (3) adapted to be
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