9 JAN 2007 1 ARRANGEMENT FOR FASTENI NG OF WALL COVERI NG I N ROCK CAV jiinNES07
The present invention relates to an arrangenment for fastening of a covering
in arock cavity which is bored or 5 blasted out in rock, where the covering
conprises a cloth material for diverting water fromthe roof and wall
portions of the rock outside the cloth material, to a water-diverting
systemat the | ower edge portion of the walls or at the transition between
roof and side walls. 10 During blasting out of rock cavities, the ground
wat er - conducting channels and fissures in the rock will as a-rule rupture,
so that water |eakages occur in to the tock cavity. Such water |eakages can
be nore or less permanent. 15 The problens with this water, and possibly

ot her noi sture, have previously been solved in various ways. Thus

di ssi mi | ar ARRPESEMENTUAABl FASTENINGt DENFAALE COVIRIWED TN ROCKasswITamsd hoses
whi ch conduct the water to a guide trench 20 or to a simlar drain system at
the floor of the rock <cavity. It is also customary to install in the rock
cavity coRber pceisens @ﬁVEhﬁb@mwmekatgﬁeeb en conangeaemcliigdi ng a covering
of walls apdsrapf Wi b di %;%'v@nag LAPES (i QalVG, HIRH S AU MR o cOVeriNg
boards or ot her co ducting 2 anp es of this are own in

Ger man Jat BABS§Fe oM ¢t FORK, smegﬁ tagd COYE B QNG S S G a}sqnhmry to
fasten in ﬁh@@eléqcfforroqflkﬁ&t%%emt@&d el Heands; Ondd kit he exposed
portions of walls and roof where there is a danger of ter penetration.
Sprayed coRGF&t:ETSs Ol 6% IPRY SoGFLce é%ﬁ(ﬁﬁﬂ? it et %ﬁ%ﬁh ¢ht to cover

such secti gdserldiv®@rting system at the lower edge portion of the

walls or at the transition between roof and side walls.

10
During bklasting out of rock cavities, the ground water-
conducting channels and fissures in the rock will as a rule
rupture, so that water leakages occur in to the rock
cavity. Such water leakages can be more or less permanent.
15

The problems with this water, and possibly other moisture,
have previously been solved in various ways. Thus
dissimilar types of funnel constructions are employed with
associated hoses which conduct the water to a guide trench

20 or to a similar drain system at the floor of the rock
cavity. It is also customary to install in the rock cavity
constructiecns of timberwork, steel or concrete including a
covering of walls and roocf with dissimilar types of roofing
sheets ancd wall covering boards or other conducting

25 systems. Examples of this are shown in the German patent
specifications 874,317 and 926,255. It is also customary to
fasten in place such roofing sheets and wall boards only on
the exposed portions ¢f walls and roof where there is a

danger of water penetration. Sprayed concrete is also



al so custonary to enploy dissimlar types of vault constructions fog ;,sn2007
sealing off the arch of the roof, and contact noul di ng of concrete agal nst
the rock perhaps 5 enploying encl osed sealing nmenbrane. It is also known
hitherto to nount an arch of watertight 2cloth corresponding to the profile
of the rock cavity, so that a space is forned between the cloth and the

rock, and 10 m@ere tge cloth glong t@e two | ower egge p%ttions &aLong t he
portions of SPRECYFENER) 2pds§8E EFEFhEOonGPEFTaP sl SRETIGPSund tsdch as
gravel, sandiandctihechekg it ampéalyi ddssihmihat. tTpesspdcealdtween the cloth

and the roc . e fi : L.Stur a ile the utility
space 15 be%%ﬁ?kkPﬁgg88?LF§§ g%%gﬁg hp?ﬁﬁgﬁfng#ﬁg %Er%gge@%Pf?hgn%CIoth, can
be desi gnat ednasctheoddylisgacé. concriéei ageansss thhereck ekehlapiss used whi ch

i's nounted ag,1801AaKCALAFRLRSE <Lhe ihecknBrSRace is thus forned between 20
the cloth andpthglrgcknsurfaceé Itlﬁgs geeﬁ 90und that the part of the cloth

which is in the |ower portion against the trench which |eads out the water,
has hithertotnet hees ksubhi Glienklyct kghious® tRALrBAt BrMasbyraghand the

falling down of |oose stones fromthe rock, has been able to 25 penetrate
Lovr ds andCdBRR BZEREPPIGGRTl GRekngr PERE 1RECRT Cag EFSN Raracdnt Sear o
attenti on hakabeensgaawnibegodesd betdangeraus cladhoaat tveegasesk,suel as

d j ch | eak 30 out .f [ th lid,rock trat
ot CrBER eab Tty cTAKE 5 oble hPor domdRL FonaaTEI BPACaNg: 134 ouhi ch
i ndeed ar etbal poewpbogedfsporadireachy pewaedaysyeai rheamaderdadi of t3e the
lover edge RBELLLANS,Ah Ll:aB3A0k14N8 RCCRS RheChkl Wil ahghaped contour

form ng a ddc ashionéd “i'n the floor e rock cavi‘ty along the
| oner edgesmafinerheThel bpacenbehecks! ILo® spath ehdt haeUrsldpaadi mgine can

be defined as the moisture space, while the utility space
15 beneath the ceiling of cloth, within the surface of the

cloth, can be designated as the dry space.

In the instances where a clcoth is used which is mounted as
an arch against the rock, a space is thus formed between

20 the cloth and the rock surface. It has been found that the
part of the cloth which is in the lower portion against the
trench which leads out the water, has hitherto not been
sufficiently tight, so that both moisture, and the falling
down of lcoose stones from the rock, has been able to

25 penetrate towards and down on the floor level of the rock

cavity.

In recent years attention has been drawn besides to
dangerous radiocactive gases such as radon which can leak
30 out from fissures in the solid rock and penetrate into the

rock cavity.

One of the afere-mentioned cloth solutions, which indeed
are only employed sporadically nowadays, aims at arranging
35 the lower edge portions or flaps of the pieces of cloth
with a U-shaped contour forming a duct which is fashioned
in the floor of the rock cavity along the lower edges of
the walls. In the hollow space of the U shape shingle can



9 JAN 2007 3 be filled in, while beneath (and partially at the sideyqhy 2007
the U shape there can be filled in coarser gravel. A concrete surface, an
asphalt surface or simlar floor surface, can be arranged tightly adjacent
to the hollow 5 space of the U shape. It3is an object of the present
invention to provide a new arrangenent mhich in a better manner than

hitherto c b | pyed gyent as adon) Lom. enetrating
10 into thggﬁt?fﬁﬁgasgéé WBglE ogﬁﬂg aaﬁéytﬁg & ﬁ n@f)
attendi ng tbha §u$hapeehherenuaalbeffméﬂed seepageserlgrayeﬂhuﬁ an obj ect

with the pr8§HEEe‘c@VEUEEQEeananCQ%h§§L€| ¥yekapar b&aghfm@sr&%‘mo&o seal the

space between 15 the cloth the rock hus it 1s also an ect to be
abl e to preverfatRe EéﬁepﬁaﬁFéﬁnéﬁdréé@ﬁtéaségjaﬂﬁpﬁ Fﬁetbﬁe§@ﬁﬂoﬁhventlon

it is agjurgﬁgéeabﬁ1tgep00ghgg new way of fastening the |ower

| ongi t udi nal edge portions of a sealing cloth which clothes the rock

wall and the roof of a rock cavity, in order to achieve thereby a nmaxi num

tight seal.Iihesaahanggﬁentoacc@edpmgsbﬁtthavbnwenhi@0 b$o®haéa@ta@MSed 25
the cloth, mater ed to a

h | | i
| onat tudr et EageSReRt Bhigh BRcet PRsPerolerfisd 6rn farRessit caR B8 acon:

to this. Thempiefedred pmasbnﬂcWhmax oft the amadngenémbmapeoedkaglm@ 30 the
|nvent| ar % n pend r at yre f t he

pr esentd nveiE Cof a1 FF e ey HaE Shr SAct B Ftag daecriptt on SRS ng
regard to themea@téﬁpdmygngOdaaﬂuﬁésplentwﬁemﬁanSOﬁlgatﬁrsHQW@age
cross-section of a rock cavity having a cloth covering nounted in.

It is thus an cbject with the present invention to
completely or partially be able to seal the space between
15 the cloth and the rock. Thus it is also an object to be

able to prevent the penetration of radon gases.

With the present invention it is a further aim to provide a
new way of fastening the lower longitudinal edge portions

20 of a sealing cloth which clothes the rock wall and the roof
of a rock cavity, in order to achieve thereby a maximum
tight seal.

The arrangement according to the invention is characterised
25 in that a lower longitudinal portion of the cloth material
is joined to a longitudinal edge portion of the floor

covering or a wall portion adjacent to this.

The preferred constructions of the arrangement according to

30 the invention are evident from the dependent claims.

Further features of the present invention will be evident
from the following description having regard to the
accompanying drawings, in which:

35
Fig. 1 shows a cross-section of a rock cavity having a

cloth covering mounted in.



9 JAN 2007 4 Fig. 2 shows (as enlarged detail) in cross-section a gjan2007
preferred solution for joining the cloth material of the rock cavity to the
regi on adjacent to the bottomof the rock cavity. 5 Fig. 3 and Fig. 4 show
in cross-section two alternative solutidns for the joint which is
illustrated in Fig. 2. Fig. 5 and 6 showin partial cross-section a cloth
material 1 .mhi&hs'gw%oined L /A and 7B show in _cross-section

1 ag, e Eaa g@ll. FE? = ign
how t he fast®hing 9 hé22 SPR2FE°S QRFFIEY EBnbFREG GFERL8"dPai ni ng syst em
for water.pidfénr&ilgsoluthenefps shommngntbeossesbcmabrraalock taeity 10

W th roof 1}ocMﬂ££§i%§ éedtﬁetkgghéﬁcéaﬁgcéﬁt §8 the hBQEomléfW@h%h s
illustrated wth an approxi mate arcuate profile, there are fastened in
eye bolts 2Boak @@¥ph¥ing of 20 for exanple 1-3 metres (in the |ateral
directign), with associated bolt eyes arranged in line with an arcuate
contour. Through_the eyes of the bolts there can be threaded steel wres,
whi ch in vaF+ous3wayd Eif-b8 FASYehBJCTEBAPFEEEEGNJEHA ad5rPRERtiNE base of

the floor ofotetibes26ouppre paihs ehitheiwakhiudeegtdingnt @ighezill ustrated
enbodi nent the rock bolts 23 are at the start free-standing individually

wi t hout special nmutual bracing. The wall parts of the rock cavity 10 extend

| argely 30 wegtiBakhyl. cOahbepinf phheibdt toossesttohoh3at bépehcantbeiallaid a

fl oor verin 4. of .concrete, _a It or another covering. To the said
systenﬁg% b%??§%2§809§%ﬂ8%a%§rFaﬁQE%S are 35 stretched in varying section

sizes so as to forma panelled
Fig. 7A and 7B show in cross-section how the fastening of

the cloth to a wall is combined with a draining system for
water.

15
In Fig. 1 there is shown in cross-section a rock cavity 10
with roof 11, walls 12 and bottom section 13. To the roof
11 which is illustrated with an approximately arcuate
profile, there are fastened in eye bolts 23 at a spacing of

20 for example 1-3 metres (in the lateral direction), with
assccliated bolt eyes arranged in line with an arcuate
contour. Through the eyes of the bolts there can be
threaded steel wires, which in various ways can be fastened
completely down against the base of the floor or to the

25 upper parts of the wall. According to the illustrated
embodiment the rock bolts 23 are at the start free-standing

individually without special mutual bracing.

The wall parts of the rock cavity 10 extend largely
30 vertically. On top of the bottom section 13 there can be
laid a flocr covering 14 of concrete, asphalt or another

covering.

To the said system of bolts 23 cloth materials 15 are
35 stretched in varying section sizes so as to form a panelled
ceiling in the rock cavity. The lower part (the wall part)

of the cloth covering has a largely rectilinear vertical



ceiling in the rock cavity. The lower part (the wall part) of the @l;QkRgo7
"covering has a largely rectilinear vertical 9 JAN 2007 5 contour on each
si de downwards towards a trench 17 which is enployed to drain water out of
the rock cavity 10. The cloth covering & rangenent can be adapted for rock
5 cavities of arbitrary formand for arbitrary objects of use. As cloth

mterial reghangul @a%%e%l%e ol ReHAE LN 5 | ng"ﬁ[ | ayequdpract | ce,

for exanpl e having a I MENSI ON correspon transver se
arcuat e | ef§PRogrd ﬁﬁedﬁﬁéﬁ'maﬁﬁrv@w¢lﬁé’5&@aé@@§ Weivarr e d¥ -ext end acr oss
the rock cavity 10 and stretch continuously over the whole arch of the
roof. Several sect ons of ,such pieces of cloth Canagﬁﬁﬁ aoi ned taget her

si devays, FHEsFL Wy CRYPFLRG GF FGNFSHE™Ms GaR & % FGkght nanner,
to form a eamtiitieeust elrotit reaverficigh iamdartairt Faﬁfbytth%ﬂ:gzt ke j@fctshed engt h and
breadth dlnen5|ons of the rock cavity. In Fig. 2 there is illustrated a

sol ution f&Fthe joining 20 of the cloth material with the region adjacent
to the floor sheet 14 in the floor bottom 13. The rock wall 12 is also

mar ked on e r n d of 0

there is a%%angeg%oggfékﬁngkgl %ﬁgﬁ' %'%ﬁ'¥%8(¥%cq ng%%V%Eﬁﬁﬁ exanple
around t hebgeempherald 1% @ﬂﬁ@ﬁnﬁ@%eﬁ@@‘@Bdmmialhaﬁipga@ dpwartdl y proj ecting
| ongi tygli n@'lfﬂ%%%mo%&co[yr%fs tailxﬁgbxocac%té &&an@v%%f‘er Slruatld Orlcﬁ?-ﬁd@loef cast

sinmul taneously with or surface. beam 18 can have nsi ons in
cross sect it&f gPofoWitip V@rﬁwmh@raa&tﬁlw@éﬁhmcam eEEENd S INUTR tHE r oof

substanti alrb)ék3(&aﬁfqpc@er1®l Glard i <N WS naiddh s siv oM tthed REdaey e cul ar
peri pher al %%Vface 0 of the floqgr, sheet_ 14. The | ower fIa Q%F of the
‘cloth mat eP al Lo tsh G\ S seqhions of siuch pieces of cl

be joined together sideways, in situ by welding or gluing
15 1in a gas- and fluid-tight manner, to form a continuous
cioth covering in arbitrary lengths of the length and

breadth dimensions of the rock cavity.

In Fig. 2 there 1s illustrated a solution for the joining

20 of the cloth material with the region adjacent to the floor
sheet 14 in the floor bottom 13. The rock wall 12 is also
marked on the Figure. Along the outer edge 16 of the floor
covering 14 there is arranged over the whole length of the
rock cavity { for example around the peripheral

25 circumference of the floor) an upwardly projecting
longitudinal beam 18, preferably by casting in concrete,
for example cast simultanecusly with the floor surface. The
beam 18 can have dimensions in cross section of 10 x 10 cm.
The cloth material 15 extends from the roof substantially

30 perpendicularly downwards and flush with the perpendicular
peripheral edge face 20 of the flocor sheet 14. The lower
flap edge of the cloth material 15 is shown at 22, it
extending almost completely down to the bottom of the
trench.

35
From the downwardly hanging cloth material there is now
made a fold 21 which is placed along the top surface 19 of
the beam 18. Thereafter a strip/lath 24 of plastic or of



extending al nost conpletely down to the bottomof the trench. 35 Fromg R
downwardly hanging cloth nmaterial there is now nade a fold 21 which Is

pl aced along the top surface 19 of the beam 18. Thereafter a strip/lath 24
of plastic or of 9 JAN 2007 6 netal/woo®d is laid on top of the fold 21
which is then squeezed together against the surface 19 beneath the
strip/lath T [ Ls t reci 0 ve ugh the

| at h 24, tﬁ%éi'%ﬁﬁg?gf%éa%%fén %2$%§ ﬁ%t€$%:#$§go%{tﬂ%f eaﬁ%( ﬁégconcrete).
Such nail s/9leszo® bpgcther aoninaitbhe eyt bacephetenesteebheover the whol e

range of the-ficam 4§ omt henonen£0ds Phoibe »@lhrantntaipeqokhsh, aptbhat is
to say round the whaol e rock caV|%%¢ %ﬁogﬁ's is carried out along all sides
d

of the rocktReRkdly. thankaehigdpr efeby andotarPythifstirhesdaspace 28

bet \lfveenscl aih ane m@a/m%t yﬁrq\@l &gﬂi@ﬁété\hi CQLBQlQe:EaIIDé/ﬂS‘@Y@s beakageseto ]Eheh
utility-rock space ich.is desired to be ept dry. 15 A variant _.of this
securing i§EQHEW%l¢% EFQuiar %ﬁ?cﬂéggetYﬁ%?eoY rng?geVQE%%dfaﬂ9eb8£n1
| nst ead t hetliollde&il Hfom:hehe cbod hedd ©5 tlae dwall eshdlytontbyesthbe, surface 30
of the flagr_su 4 i . 1] riapt.i s showmn in Fig. 4.
Accordi ng Eﬁb?§i££a§§|%?Yo%8§%é ?%%o?ﬁé£?f§%%@1 |%t%ast conpletely out to
the rock wall 12, that is to say over the trench 17 itself. \ater is
prevenggd f pgge%ééiié @&9”915@& %i?oéiégéf@fetgé PMeEa&beﬁ out a
continuous slot 32 fromthe one end”of the space and to the ot %r, par al | el
to the trenthteng.is npxpeided thereby a totally insulated space 28

between cloth and cavity wall/roof which does not have

leakages to the utility-rock space, which is desired to be

kept dry.

15
A variant of this securing is shown in Fig. 3. But here
there is not erected any beam. Instead the fold 21 of the
cloth 15 is laid directly in over the surface 30 of the
flocor surface 14 itself.

20

Still a variant is shown in Fig. 4. According to this
solution the floor surface 14 is cast completely out to the
rock wall 12, that is to say over the trench 17 itself.
Water is prevented from penetrating along the floor surface

25 Dby carving out a continuous slot 32 from the one end of the
space and to the other, parallel to the trench 17. In the
channel there is cast in a iongitudinal metal plate, for
example about 10 cm. high (such as of metal (aluminium),
plastic or another suitable plate material), and the plate

30 is cast into a concrete beam 18 which thereby extends
parallel to the wall and at a given distance from this. The
securing of the folded cloth 15 beneath a strip 24 on the
upper side of the beam is carried out in the same manner as
indicated above. There is formed thereby an artificial

35 trench 36 out to the rock surface, with a suitable drain
gradient, for leading the water out of the rock cavity. The
plate thereby forms a threshold against the penetration of
water along the floor intc the dry space.



channel there is cast in a longitudinal nmetal plate, for exanple aboyin 3637
cm high (such as of netal (alumnium, plastic or another suitable plate
material), and the plate 30 is cast into a concrete beam 18 whi ch thereby
extends parallel to the wall and at a gfven distance fromthis. The
securing of the folded cloth 15 beneath a strip 24 on the upper side of the
beamis carried out in the sane manner as indicated above. There is forned
thereby an artificial 35 trench 36 out to the rock surface, with a suitable
drain gradientdiseini badi sgleheonat erosecofindethecklenhi 1§y. tFha plate

thereby forasna-dfkeshol d3agalastnbbe pPenehéakriQnrof sWahagr gal gRYcLhe floor
into the dry space. 9 JAN 200 7 Two dissimlar_solutions for securing the

7 , :
cloth 15 totalueohtet eehbtFasssarbiehdwali @ ALl FVitFRseEtaRl 6, which

illustrate yefistLahtsechi onsfateacul tovhi ebcki 4RI byeagsbityies, acgurface
out to a rock.m&}l I%ing out si de, g£ fmhifh is a gartltion wal | for formng
space secti‘OhsChithi A PTG eapRr "2 OekIREVF PTG PRARCEWOSEF yaPes¥thBiRock
cavity 10 asgradient edck10a¥igurelh shewswa Figiungssohdt roakwhaehtgan be
enpl oyed iflotpe f@iﬁcé akage occurs fromthe upper parts of the rock wall.
The | ongi tudi nal water-draining can then take place higher up in the wall.
15 According to the solution in Figure 5 the edge surface of the cloth is

i nstal ligd again h tical syLf f cL gt 8,
Ther ea ?er gf?%fﬁlaogPéﬁél%cggxoggrgs?ﬁggggg%h%gﬁtﬁgﬁchtﬁ?ﬁgégeg ﬁﬁnber of
nai | s/ bol t stle enadh leakedeonghuthel Fanhtheherpebthahhd PAt Bhehsoebnerete

wal | 20 38.ydmoregs 18akithaihdl NiRderediainbeyvesn then! akRitPeacel oth/
the concrete wall 40/ 15/ 38 shaLL not be exposed to the existing seeping in
e

of water, t Y ReT sURouht BRI Hebter

15 According to the solution in Figure 5 the edge surface of
the cloth is installed against the vertical surface 39 of
the concrete wall 38. Thereafter a lath 40 is placed over
the edge of the cloth, and a number of nails/bolts are set
in through the lath, the cloth and into the concrete wall

20 38. In order that the joining region between the lath/the
cloth/ the concrete wall 40/15/38 shall not be exposed to
the existing seeping in of water, there is mounted in over
the lath, in the concrete wall, an elongate aluminium plate
42. First there is cut into the concrete wall a slot 44 in

25 which the plate is cast in. The aluminium plate 42 will
then function as a drip edge, and water can drip down on
the cloth which then deflects upwards to its bolt
fastenings against the roof. The cloth can thereby form in
part a drain forwards tc the water-diverting system of the

30 rock cavity.

A variant of this principle is shown in Figure 6. Here
there is cast in a slot 46 in the wall 38, and the
longitudinal edge portion of the cloth is inserted in the
35 channel 46 and a lath is installed over the edge of the
cloth. The lath can be fixed to the wall by inserting nails

with uniform spaces between.



the lath, in the concrete wall, an elongate alum niumplate 42. Firgt,4bge
is cut into the concrete wall a slot 44 in 25 which the plate is cast In
The alum niumplate 42 will then function as a drip edge, and water can
drip down on the cloth which then defle8ts upwards to its bolt fastenings
agai nst the roof. The cloth can thereby formin part a drain forwards to

the water- dj vepLogysystem of Ehe pIBvEACkaoRYELY dBaALLEMLOLLS s

principle i's shown in I'S cast
38, and theFlgonéﬁtuépﬁaﬂneégeeﬁéﬁFgéﬁ éﬁcth@nchﬁtﬁlgs "RBsePtadtingt he 35

channel 46 gpd @héa&motﬁ ussaalbegceae&nba%dﬁqg@oaﬁwhﬁalycheéﬁns{h%h@ath can
be fixed to the wall § |nsert|n nails th unlfornlspaces betmeen 9 JAN
i

2007 8 A speEfar2sél Byi BR21Er © rBVFBFn@fwﬁﬂé?Sdﬁglﬁéﬁén9§ shéwhen  Fig.
7A, and 3 n apoenfar gedtaeckb@n tavktg, ZBd Sbawtmag thet cibenhcheth 15 is

braced inwardly/d wardly a aln the _roc me set of wires
50 arrangedc?Bx?ﬁggg'rig? ¥i Eh aFScﬁléﬁé ?ﬂ tg rPS%wHPEE ?ﬁeggloth i's
connect ed. ﬁhenmﬁDéssSﬁg&eebbﬂXed2801nhertedk1mathe120by wagansiah single

bolts 23 in i r h f b The cloth
IS anchored§ﬁ£E§gm QB%ESS BFFW%gk n$b% C%B?ho3%gé%§§%%§9 ?émisge ar%ie

el ongate stwgple2Zofinckbehfnadprgng lanygel :corresponding to the |ength of

t he walqlg and a given breadth (for exanple about 0.5 netre), is secured with
its one gper | ongi t udi nal edge side 64 in the rock wall, for 15 exanple
by one of tfheSERBrAEEhBAS AREEhSEFéPsRewRTi RLPLS. h5V1§HdaGleRg§Gtter 54 is

anchored tchB@eﬂ@bhdiagmtbhtH@|Hén@@h whi eReWwhh1Mdhdab sRIEhNBrakeith
anchored in the rock

(for example about 0.5 metre), is secured with its one
(upper) longitudinal edge side 64 in the rock wall, for

15 example by one of the two methods which are shown in Fig. 5
and 6. A gutter 54 is anchored to the wall 12 with bolts 60
which with mutual spacing are anchored in the rock wall,
and at a suitable height in the rock wall above the floor
14. The gutter 54 is preferably made of plastic. The cloth

20 strip 62 has a breadth such that its other (lower) edge
side 66 can be laid up in the gutter. The edge side 66 is
joined to the roof gutter 54 by spot welding or by another
appropriate joining method. The lower longitudinal edge
side 70 of the sheet 68 of cloth, which runs down from the

25 roof portion of the rock cavity, 1s thereafter laid
downwards in the roof gutter 54, and is joined to the
gutter in the same manner as the cloth strip 62. The two
cloth sections together form a fold which is positioconed
down in the roof gutter, and if necessary they can be

3¢ joined tc each cother overlappingly in the roof gutter, or
lie substantially edge-to-edge as Fig. 7B shows in an
enlarged section. The roof drain 54 extends along the whole
length of the wall of the rock cavity and with a suitable
incline so that the water can drain upon the cloth

35 fold/roof gutter and out into the drainage system. There
can be arranged such a roof gutter system in association
with all the actual wall surfaces in a rock cavity, for

example on each of the four wall surfaces when this is



and at a suitable height in the rock wall above the floor 14. The gyt §?0 4
is preferably made of plastic. The cloth 20 strip 62 has a breadth suc %at
its other (lower) edge side 66 can be laid up in the gutter. The edge side
66 is joined to the roof gutter 54 by spot wel ding or by another
appropriate joining nmethod. The | ower |ongitudinal edge side 70 of the

sheet 68 of_cl.o ich d the opf portion of.the rock
cavity, is %?éﬁ%éh%e$r1d?%uﬁ%%m%mg %%E$% ??ﬁggééﬁ %ﬁﬁt%?i%%?n%%ﬂ T5 j oi ned
to the gutatgresd nrethedsdnerossmeeclasonhe cloth strip 62. The two cloth
sections together forma fold which is positioned down in the roof gutter,
and if necessary they can be 30 joined to each other_overlappingly in the
roof gutterfhere aje depcrHprdareye chipe-maiedeinsiEles fer shbhsinilak

enl arged segdipmiodberspofediahd) St exhenslsadd ong kden Waokea11i8§9thoeh the
wal | of the rock,caV|%% and t befltable incline so that the water can

u

drai n upon THEETH Y P38 F of OF £ 0P YERY Sttt i ntd THE” df SPABRRT syst em
There can teaarmanped] suehseurepf sguid epasybt bas ) naddspcsaibdn tywpéeb al

t he actual |l_surfaces in rock, cavity, for_ _exanple on each, of the four
wal | surfac® ‘%%%nd?%?%r?gsanARF35%7ca@ ?%%?%5%5?a??é%rg%%srgcgquare,
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to be of use in the formation of all types of rock halls. 9 JAN 2007 é?&zmn
PATENT CLAIMS 1. Arrangenent for fastening of a wall covering such as

cloth (15) in arock cavity (10), in that the wall covering is arranged in
the rock cavity at a certain distance fromthe walls (12, 38) and roof (11)
of the rock cavity, such as via rock bolts (23), in that a | ower

| ongi tudi nal edge portion (21) of thejgloth material (15) is joined to a

| ongi tudi nal edge portion of the floor surface (14) or the wall portion (12,
38) adjacent 10 to this, especially adjacent to the floor surface (14) of
the rock cavity, so that the space which is forned between the cloth (15)
and the walls (12,38) of the rock, is insulated froma use space (10)
designated the dry space, characterised in that the |ongitudinal edge
portion (21) of the cloth material (15) is fixed between a clanping neans
in the formof a longitudinal strip (24, 40) and a | ongitudi nal edge portion
(16) of 15 the floor portion (14) or the wall portion (12, 38) and that it
preferably is fixed by neans of clanping neans in the formof nails/bolts
(26). 2. Arrangenent according to claim1, characterised in that nails/bolts
(26) are inserted through the strip (24, 40) through the clanped-in cloth
edge (21) and into the 20 edge portion (16) of the wall portion (14) or the
wal | portion. 3. Arrangenent according to clains | or 2, characterised in
that the conbination of striﬁlcloth e%g (24,21) is joined to a
substantial ly horizontal and/BARENFtahAAMS "vertical portion of the
floor portion (14). 25 4. Arrangenent accordlng to claim1 or

characterised in tha e conbinatio strl cloth 4 is joined
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space which is formed between the cloth (15) and the walls (12,38) of the rock, is
insulated from a use space (10) designated the dry space, characterised in that the
longitudinal edge portion (21) of the cloth material (15) is fixed between a clamping
means in the form of a longitudinal strip (24, 40) and a longitudinal edge portion (16) of

15 the floor portion (14) or the wall portion (12, 38) and that it preferably is fixed by means
of clamping means in the form of nails/bolts (26).

2. Arrangement according to claim 1, characterised in that nails/bolts (26) are
inserted through the strip (24, 40) through the clamped-in cloth edge (21) and into the
20  edge portion {(16) of the wall portion (14) or the wall portion.

3. Arrangement according to claims 1 or 2, characterised in that the combination
of strip/cloth edge (24,21) is joined to a substantially horizontal and/or a substantially
vertical portion of the floor portion (14).

25
4, Arrangement according to claim 1 or 2, characterised in that the combination of
strip/cloth edge (24,21) is joined to a mainly vertical wall portion (38).

5. Arrangement according to any of preceding claims, characterised in that
30 adjacent to the lower longitudinal portion of the cloth material (15) is folded (21), the




of the cloth extending along the wall (12) of the rock cavity being p&j%&%%07
wth a U shape in a gutter (54) designated a roof gutter, in order to
define a water-drainage gutter out of the rock cavity, the gutter (54) is
fixed to a part of the rock wall (12) within the space which is defined the
dry space. 7. Arrangenent according to claim6, characterised in that it
conprises the cloth (15) folded U-shage in the gutter (54) being forned by:
that a separate elongate cloth strip (62) is fixed with its one (upper)

| ongi tudi nal edge side (64) in the rock wall (12), 15 that the other
(lower) edge side (66) of the cloth strip (62) is arranged in the roof
gutter the edge side (66) being joined to the roof gutte§2854) that the
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(54), and’'that the roof gutter I's anchored to the wall (12) at a

suitable height in the 20 rock wall above the floor. 8. Arrangenent
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i ncl udge sh&RWhiRHAY defié@ il BF Sl (32) extending in parallel to 30 the
rock wall (12), in which an elongate sheet/plate (34) of plastic or nmetal is

cast in (moul ded), which plate (34) is arranged to establish a threshold
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that a separate elongate cloth strip (62) is fixed with its one (upper) longitudinal
edge side (64) in the rock wall (12),
15 that the other (lower) edge side (66) of the cloth strip {62) is arranged in the roof
gutter the edge side (66) being joined to the roof gutter (54),
that the lower longitudinal edge side (70) of the cloth sheet (68), from the roof
portion, is arranged in the roof gutter (54), and is joined to the gutter (54), and
that the roof gutter (54} is anchored to the wall (12) at a suitable height in the
20  rock wall above the floor.

8. Arrangement according to claim 7, characterised in that the cloth sections (15)
extending upwardly towards the roof (11) of the rock cavity are stretched outward and
downward towards the rock wall section adjacent a drainging system by means of

25  vires, cables (50) or the like tension means, in order to establish the relatively free
edge portion (70) of the cioth (15) mounting the cioth fixing to the rock wall (12).

9. Arrangement according to any of preceding claims, characterised in that the
floor covering (14) includes a continuous extending slot (32) extending in paraliel to

30 the rock wall (12), in which an elongate sheet/plate (34) of plastic or metal is cast in
(moulded), which plate (34) is arranged to establish a threshold towards seeping in of
water along the floor and into the dry space, including an extending section which is
cast into a concrete beam (18), said beam extending in parallel to the wall (12) of the
rock space.
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