25 March 2004 Process and Apparatus for the Rehabilitation of Ad Piping
Laid out in the Gound The invention relates to a process for the
rehabilitation of old piping laid out in, the ground, pr%’?'@??ﬂ?l%ﬁoﬁf a
sewage conduit, nmking use of a resin-inpregnated hose conposite of -
fibres, felt or a fabric, which is introduced into the old piping through a
shaft extending fromthe surface to the old piping and which, by neans of
a pressurising nedium is pressed against the inner. wall of the old
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In the known process, only the impregnation of the lining hose is carri:cdﬁlit‘_a_“ﬁoye
ground, and the lming hose is then transported as a cooled hose to the point-of tise,

The problem underlying the invention is to arrange a process of the above-specified type
so that by increasing the degree of above-ground preparation, effected preferably at the point of
Impregnation, the expenditures and the possible sources of errors during the instalation at the
building site are reduced and, hence, the quality of the fmished lining is improved and made
uniform. ‘

According to one aspect of the invention, there is provided a process for the rehabilitation of an

old piping laid out in the ground, preferably of a sewage conduit,



buil ding site are reduced and, hence, the quality of the finished lining is
i nproved and nade uniform According to one aspect of the invention, there
is provided a process for the rehabilitation of an ol d % Marh 408#d out in
the ground, preferably of a sewage conduit, 25 March 2004 2 meki ng use of a
resin-inpregnated hose conposite of fibres, felt or a fabric, which is
introduced into the old piping through a shaft extending fromthe surface
to the old piping and which, by neans ©&f a pressurising nedium is pressed
against the inner wall of the old piping, whereupon the pressurising
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Improved quality control is obtained by producing the hose composite in the manufacturing plant.

According to another aspect of the invention, there is provided an apparatus for the rehabilitation of an

old piping laid out in the ground, preferably of a sewage conduit, for carrying out the above process,

comprising a lining hose which is drawn into an old piping, said lining hose comprising a standard hose

which is drawn into the lining hose, which form a resin-impregnated hose composite of (ibres, felt or a fabric

for forming a hose like fitting and which are part of a closed hose or a pipe system, in which at least a pump

and a heating device for the pressure medium are arranged, wherein the hose composite comprises a passage

which is closed at both ends with connection heads, said connection heads each being connected to a hose or

pipe conduit being guided through a shaft, such that a heatable pressure medium can be fed through the closed

circuit.



conprising a lining hose which is drawn into an old piping, said |ining
hose conprising a standard hose which is drawn into the I|n|n se, which
forma resin-inpregnated hose conposite of fibres, felt 2 Mgrep gﬁpﬁ for
formng a hose like fitting and which are part of a closed hose or a pipe
system in which at least a punp and a heating device for the pressure
medi um are arranged, wherein the hose conposite conprises a passage Wwhich
is closed at both ends with connection heads, said connection heads each
bei ng connected to a hose or pipe conduit being guided through a shaft,
such that a heatabl e pressure nedium can be fed through the cl osed
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chanber operating with conpressed air; Figure 2, lining hoses inserted in
two old piping conduits offset in height and the associ ated pipe



or hose systemfor running the pressurising nmedi umthrough a cl osed
circuit; Figure 3, a section of a connection head for the end of a |ining.
hose; Figure 4, the above-ground folding.of a |ining hos® Match 290h0se foi |
with the aid of conpressed air; Figure 5 the above-ground folding of a
standard hose into a lining hose-with application of conpressed air, :
wherein the standard hose is provided with resin carrier neans; and Figure

6, the above-ground fol di-ng of a plastic standard hose into a |ining hose,
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pressurising chanber' 1 through a port 8 provided with a seal 9-and is
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expanded by the conpressed air, which acts in the direction of arrows 10,
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the resi rFigse 3, b edctiohd donubioh B TG Sidnk PRNIRARAbED | ayer 13 of the lining
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It ol | ovigB¥5berPY e ad folling of ¢ g heswipro sdassifel with e fid loficompresseil i hose 6
into a hoggrd Qidle slive-guhdfoldd ofh daraihS ih SHIW A 1. The hose
conposite %(I)r med by the stoan_a(l)rd ﬁosre 4 and a [ n%%%@g&g&g?f by a hose
foil 15 and &PTPFSAGT.FESwInghe sandardbosd sdravided with eas sarviprtthears; ednnect i on head
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3 and whi ch i #rhuten dicofgressedaranpl e, al umi ni um or sone ot her |ightwei ght
metal, is congj s.a hollow bhody. The interior 17 is aopen at the
front ends an@é@%{}%ﬁg 5P15 “%‘“éﬁ%“??&?f/%?ﬁfah%\”{‘]‘T@P&Bﬁsadﬂre@ﬁ%%gwaWHQ. A
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arranged ekl ok PG 1G00;:5 Ak rRAr t Lening nut for a caple for .pulling
in the Iining hose into ol dfog?lﬁ?%ﬂégr? oﬁ@ﬁggﬁg pf:egsﬁlﬁ'semc‘gtcfcl)l?m%eétll ajpintroduced into

the préssurising chamber 1 through a port 8 provided with a seal 9 and is attached to the socket 2 with

the loose end 3. The lining hose 6 is expanded by the compressed air, which acts in the direction of

arrows 10, and accommodates the standard hose 4 in its interior.

As shown in Figure 6, the standard hose 4 can be a plastic hose 11.

As shown in Figure 5, it is also possible to coat the plastic hose 11 of the standard hose
with a resin carrier 12. When the standard hose is folded into the lining hose 6, the resin carrier
binds to the resim-impregnated layer 13 of the lining hose 6 which is provided with a fluid-
impermesble layer 14 on the outside.

1t follows from Figure 4 that it is also possible to fold a lining hose 6 into a hose foil 15
with the aid of the pressurising chamber 1.

The hose composite formed by the standard hose 4 and a lining hose 6 or by 2 hose foil 15
and a Iming hose 6 is provided at its ends with a connection head 16 the diameter of which s
smaller than that of the old piping to be rehabilitated.

The connection head, the section of which is shown in Figure 3 and which is made of. for
example, aluminium or some other lightweight metal, is configured as a holiow body. The interior

17 is open at the front ends and consists of a cylindrical part 18 and a conical part 19, A



fixed at this connection socket. In order to connect the ends of the lining
hose with a connection head 16, the ends of the hose are drawn over the
connection head which has circunferential grooves 21, 225MarchRfdnt

clanps 23, 24, which press parts of the ends of the lining hose into
circular grooves 21, 22, are placed around the ends of the lining hose. In
the case of the enbodinent illustrated in Figure 2, lining hoses are drawn
into two old pipings 25, 26 which are accessible fromthe ground surface
Vi a shaf ¢ogneztion speket Zprovided with g pyjerityeadds arrepgsd pelorgahs<otitt! B¥e ot dance with the
enbodi nents_s ol I : : #mgﬁg- i ebtBi dag8e are parts
of a c|d§E%m%€§ eﬁ#ﬁ%ﬁkgyggﬁléﬂ??%?%a%ﬁ§§?§§? e.g.?hag?g?{ 3%ich via a pipe
condui t fired akie cadBedtisen sodket.t t ed to t he connection head 16 of the hose-Ilike

lining A runs via a copnecti ase 31 .thr . S&= bk dning B
| eaves the sﬁ%‘?‘ﬁ“ﬁ? W%C?gw %é’?gf EJ[;’:§’|1’-E§1e(’ sec%[%hcf u@%ﬂ%&'ﬁ@%ﬁg @Ie (L;)A\Xig 9{ rough a
heating i hre 3Rwn lofrer @it cynricbrivn hemiantich lhes dirumiferentild groovpall 2% Arelonsnhe ol d .
Pondut - BRmRsie HovBcoires PRE o Birdivor Sa A Tok 118 SHll ERPEA Sy 2tish | and- dot
| i nes angh&ggﬁﬁaa@gkﬂg&ﬂmgﬂyagg@@nection head of the hose-like lining B. In

order to forma nodule, the heating unit or fhe heat exchanger can be
conbi ned mﬁtHﬁﬂﬁGﬁﬁﬁﬁmﬁ6%N%%ﬁqﬁfmﬂﬁ§“HP§§EGPi@?ﬁ&oﬁﬁﬁ?ﬁﬁﬁPﬁmgﬁg’%$osed

system gigin%sf FEOUN B AN LEHE 185 R ouh® Enrflce SRR Q7 113! 2R thediiiglosed OSi Ng the

| oose en fhp pi pe conduit or hoses 30 and 33 by bl ocking nenbers. The
pressuri sinrbg mebinesordance wiith dte codedimenssshown in Figwitht o5 8d TAFE oS s used
above gr i [ ﬁfﬁgﬁnﬁﬁmaé.tﬁﬁ geviRl p$e, can .be
easily tg%%%ﬁ%ﬁ?%%ggé%§£¥%§§%gﬁh?%%ns| ns areg%ng?F%?25 Nh?%h 2004 List of
r ef er enc eonduitrxerose 30 ipsdestadrtd giengonettanbead 16 of thaiokelkednpg d. BusYVfdard hose 5

end 6 1i @énrﬂgmhé’ Rose 31 through the hose-fike lining B, leaves the shaft 27 via a hose or pipe conduit
32, and flows through a heating unit 33. '

If only the hose-like lining B s pulled into the old piping 25, the pressurising medium is
admitted via the hose or pipe conduit of the hose or pipe conduit 34 which is indicated by dash-
and-dot Tines and connected with the connection head of the hose-like tining B.

In order to form a module, the heating unit or the heat exchanger 33 can be combmed with

2 pump conveying the pressurising medim in the closed system. This module can be detached
for a cooling period after closing the loose ends of the pipe conduit or hoses 30 ?.nd 33 by
blocking members. '

The pressurising chamber 1, which operates with compressed air and is used above ground
in the manufacturing plant or at the place ofuse, can be easily transported because its dimensions
are small.



7 stack 8 port 9 seal 10 arrow 11 plastic hose 12 resin carrier 13
| ayer 14 layer 15 hose foil 16 connection head 17 interior 18
cylindrical part 19 conical p aft 20 connection socket 22MegnsGfé 22
groove 23 attachnment clanp 24 attachnent clanp 25 old piping 26 old

pi ping 27 shaft 28 shaft 29 shaft 30 hose |ine 31 connecting hose 32

hose or pipe conduit 33 heating unit 34 hose or pipe conduit 5 25 March
2004 :
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List of reference numbers

1 pressurising chamber
2 socket
3 end
4 standard hose
5  end
6 Iining hose
7 stack
8 port
S seal
10 arTow
11 plastic hose
- 12 resin carrier
13 layer
14 layer
15 hose foil
16 connection head
17 mterior
18 cylindrical part
19 comnical part
20 connection socket
21 groove
22 groove
23 attachment clamp
24 attachment clamp
25 old piping
26 old piping
27 shaft
28 shaft
29 shaft
30 hose line
31 cdunecting hose
32 hose or pipe conduit
33 heating unit

Ll
LY

hose or pipe conduit



6 Clainms: 1. A process for the rehabilitation of an old piping laid out in
the ground, preferably of a sewage conduit, making use of a

resi n-i npregnated hose conposite of fibres, felt or a fZMaEh2@fftch is
introduced into the old piping through a shaft extending fromthe surface
to the old piping and which, by neans of a pressurising nedium is pressed
agai nst the inner wall of the old piping, whereupon the pressurising nedi um
is heated and the pressure |load and tBe thermal | oad on the hose conposite
are maintained until the resin has been cured; wherein above ground,
conpressed air is applied to invert one hose into another; the hose

conposi t eclags:-on the outside and on the inside an inperneable |ayer and,
at the centre, at |east one layer inpregnated with resin; the hose

conposi t d.i s ch pemdssabr hetrbhabiidstidyoimesid pifing bivhewttih tie freath prefaably havi ng
a passage,. t he connecti on .heads are each being connected with a hose or

pi Be corid ¥Wges “{th‘?‘g’ﬁ‘ﬁﬁ use gﬁ%ﬁssn-%em‘% haskempesute;of fibsese fallry
through a fbet! whithOistii®odlcdd Riidi thE; - p | |

i ntroduced through the conﬁggﬁ?%nﬂﬁeoé%s@%ﬁ%hﬁgggﬁ gl%ﬁi%ésr{e}%ﬂ%?ggﬂme
presses tsﬁﬁa%tﬂsgi@dﬁéd@img andavhish, bhendannef avprdebsucibinghraediomdis pressedbe
rehabilit Kk S ity in,thi osition until the resin h been cuyred,
and fl oma%%ﬁ?fotgﬁﬁﬁpetr %alk%t[s]%‘ec%‘irﬁ élilg’ew%e\?%lfpoflﬁhe BREPPLING piediuny s heg lEii n one
di recti omnduhé p@sdupe ldudrdndGhe eRemal 1088 onZhe hb& BIRFARS aAC FRAIMAIAL HQi1C ai m
1, characterised in that for setting up the hose ‘conposite above ground, a

st andar d thewainhey bpep qusediathergito the flat |ining hose (6) or a |ining hose
(6) is folded o i ). WL pplicati,on of conpressed air and
that the ends g% %lﬁlel ‘??ﬁ%“&fgésﬁ%{-% 61)% %%ho@i lglé‘%{;@ﬁet}hoss HIPEMT n st andar d
hose (4) or withdihbdeecongsite angn hios sutkide|andren fhietihgde wh ipbitablRNAgEt | on
head (16) ao v@i ch t en%‘(s)ni r;g neans or hoses or conduits (30, 31, 32, 34)
can be cOffre{BLNISH RPN TBRroERYCH WakgeYNaccording to O aim 1,
charact eri sed thdhode\@mpgofte & E16483%:! B4 AR 6 means of connection heads, each
having a passage, the connection heads are each being connected with a hose or pipe
conduit guided through a shaft;
the hose composite is inserted through a shaft into the old piping; and
a heated pressuring medium introduced through the connection heads and run in
a closed circuit presses the hose composite against the inner wall of the conduit to be
rehabilitated, keeps it in this position until the resin has been cured, and flows through

the hose composite over the entire cross section in one direction during the curing

operation.

2. The process according to Claim 1, characterised in that for s;etting up the hose
composite above ground, a standard hose (4) is folded into the flat lining hose (6) or a
lining hose (6) is folded into a hose foil (15) with application of compressed air and that
the ends of the lining hose (6) provided with a folded-in standard hose (4) or with the
enclosing hose foil are fitted with the connection head (16) to which tensioning means or

hoses or conduits (30, 31, 32, 34) can be connected.



pressuring mediumis run through a plurality of hose-shaped |linings A B
which were 1 drawn into possibly horizontally or laterally offset old

pi pi ngs, (25, 26)-and are interconnected by hoses or c prch 20841) . 4.
The process according to any one of Clains ,1 to 3, characterised in that,
only during the tinme of curing, the heated pressuring nmediumis circul ated
in a closed system and, subsequently, the punp and the heating-uni't are
det ached-and the ends of the pipe conduits or hoses (30, 32) .are shut off
wi th a bl ocking nmenber until cooling ég the pressuring medi um has, taken
pl ace. 5. Apparatus for the rehabilit

ground, preferably of° a sewage conduit, for carrying out the process
accor di g t o Theyproeess atcedriliggpoeCiagh nlg chbBicfBised g?@ﬁ%’i: thd @%ctﬁaﬁiﬂé;h&ﬂetpo.se
which is dramn_lnép.an old piping (25 26), said lining hose onprising a
st andar E"HBYBE B srupdhepughs plaradity € hbsenshaged biningé 6),, B witiicth wees m a

iN- UAREEIRR! Beksh ite of fib felt brjc foy fornmi
nose 11 e Ly Boply By Ry & Rl et fzpBind o o argi pe

system iﬂtWCMacmdéinmeén@um3apd a heating device (33) for the
pressure nedium are arranged, wherein the hose conposite conprises a
passage which is closed at both ends with connection heads (16), said

connect gon h i hose or. pi pe,conduit (32,
39 bl ng. qui dod ¢ e pasRa f5aRd B WL 1 ap, HaR-GHRELESRE Bhessur o
medi um @@inbhdeftione ohewughthemated gaedudig aiedium 6 ciARRAELUS b Sakehyi Ng out
t he pro%adjsgu S%co‘[érgfén%to cl g{i}g\ 5, characterised in that above ground there
is provide SPELy Freshymep erd thscheating ugH re detachedi anddbesndseftie mpa .  whi ch
chanmber chirhit o aRket (102 it i L1 N9 NQsk.d 8) yand of
the standard hose (g)’)grzj %?e %!ﬁ\ﬁg (ﬁgsﬁe}ﬂ} %iﬂlﬂo% tﬁge al%)e?e'g]q'tlc?ggﬁné 8% 9 into

t he |i nPIREPINEEanqdgym dagitakethplaté.ni ng hose (6) adapted to be folded into the
hose foil (15.). 25 March 2004 7 7. The apparatus according to C aim 6,
characterised in that the punp and the heating unit forma nodule (33) and
t hat bl ocki ng nenbers and ventil ating neans are provided in the pipe
conduits_or hgse lines (30, 32). 8. The apparatus according to Caim 6,

char act eFi sed®>PRratyssior fheachabilitaionio§an hldapifg 8iid ot in the ground, preferably of
a sewage conduit, for carrying out thé process according to any one of the preceding claims,
comprising a lining hose which is drawn into an old piping (25, 26), said lining hose
comprising a standard hose (4) which is drawn into the lining hose (6), which form a resin-

impregnated hose composite of fibres, felt or a fabric for forming a hose like fitting (A, B)

and which are part of a closed hose or a pipe system, in which at least a pump and a heating
device (33) for the pressure medium are arranged, wherein the hose composite comprises ;':1
passage which is closed at both ends with connection heads (16), said connection heads (16)
each being connected to a hose or pipe conduit (32, 34) being guided through a shaft (27,
28), such that a heatable pressure medium can be fed through the closed circuit.

. 6. Apparatus for carrying out the process according to claim 5, characterised in
that above ground there is provided a pressurising chamber (1) operated with compfessed
"air, which chamber has a socket (2) for fixing an end of the lining hose (6) and of the
standard hose (4) or of the hose foil (15) adapted to be folded into the lining hose (6) and
the lining hose (6) adapted to be folded into the hose foil (15),

ion of- an old piping laid out in the



configured as a hollow body the interior of which is open at the front ends
and is formed by a cylindrical part-(18) and a conical part Cé}l%g changi ng
to a cylindrical connection socket (20) provided with af® MR t hread
to which a tensioning nut or a hose connector can be applied. 9. The
apparatus according to Claim@8, characterised in that the cylindrical part
(18) has annul ar grooves (21, 22) to accommbdate part of an end of the
lining hose slid onto the connection Read, as well as attachnment clanps

pl aced around the hose end. 10. The apparatus according to C aim 6,
characterised in that the standard hose (4) which is adapted to be fol ded
in or theyli mm;d(rjp@muéfa};odﬂ@lhgtb Chid @ RiRsbtdrReP R the! HEPurhP ah® theHeirRd 1 N
fol ded form outside the pressurising chanber (1), passed through the
pressur i simgions hanerde @ﬁ?am thatblpeking (8inbpns aund dentilatinghmeans erel prowijiedaing

t hrough t . ed at the edge of the socket.

Abstract tgfgg%ggéﬁglh%g%}boﬁgﬂg 3%6?3%? the rehabilitation of an old piping laid
out in the ground. The degree of above-ground preparation of the
hose-shaped lining of the old piping is to be_increased and an_open system
for guidithg thBaPREays P%qufbﬂg’r@dﬁalﬁi 6, hpiapfedsed ipthat the genngetiqnehepd (163 is

avoi ded. . IS f i i ning
hose (6) %?ﬁ?%ﬁ@ﬁ(@%@%@%ﬁl gfﬁg%ﬂllsn#p%ngpﬁg?g% églltdﬁ aﬁﬁkﬁ%&q)}cati on
of conpr essdohdecal padi{€8) dndiangpniab parf 6)9) chimgiiy fosa pylindiick domiectiont beckstt andar d

hose (4) with the hose foil, is pylled through it shaft into the old
pi pi ng ar@bﬁ’fe&’gs%wwaa%ﬁe@%ﬁw it g {SRTIONAE BY 9re hose cepngstaricanpey
cl osed figmn and can be heated, against the inner wall of the old piping

and kept in this position wuntil the resin of the |lining hose has been
cured. Sewerage pipes laid out underground are rehabilitated with this

Process. Fi VR ;}pparatus according to Claim 8, characterised in that the cylindrical part (18)
has annular grooves (21, 22) to accommodate part of an end of the lining hose slid onto the

connection head, as well as attachment clamps placed around the hose end.

10.  The apparatus according to Claim 6, characterised in that the standard hose (4)
which is adapted to be folded in or the lining hose (6) which is adapted to be folded in is
stored in folded form outside the pressurising chamber (1), passed through the pressurising
chamber (1) via a port (8) provided with a seal (9) and through the socket (2), and attached
at the edge of the socket.



