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sealing the pipeline or passageway, and also for enabling change of the use
of the pipeline or This invention relates to the lining of pipelines
passageway. For example the lining may be put in and passageways by the now
well established and      place where it is desired that the passageway or
successful method of shaping a lining tube, which    5    pipeline should
carry a corrosive material for is flexible in nature when installed, to the
pipeline  which it was otherwise unsuitable. or passageway surface, and
then curing synthetic       However, there are circumstances, especially in
resin embodied in the lining of thickness to a hard  the application of the
process to the lining of large state, whereby the lining becomes free
standing      diameter pipelines of passsageways e.g. of the and is shaped
to the pipeline or passageway    10   order of 2.4 metres (6 feet) in
diameter where surface.                                             lining
compressive hoop strength becomes a In the most widely practiced form of
this inven-   factor in deciding whether or not the above tion, for example
as disclosed in GB-A-              described process is acceptable. Where a
large 1,449,455, the flexible lining tube comprises layer  diameter
underground passageway is located in a of fibrous material, such as a
needled felt which is   15   position where there are high watertable
forces, if impregnated with the curable resin, the felt or      the lining
does not have sufficient compressive fibrous material forming an ideal
absorbing          hoop strength, then there is a danger than it will
material ensuring the effective take-up of the resin  collapse under the
external water table pressure. to provide a finished liner of the required
thick-   From a design point of view one can increase the ness. Bonded to
one side of this fibrous material is   20   thickness of the lining as
related to the anticipated an impermeable (for example polyurethane) film.
external pressure which will be experienced, but When the lining is first
manufactured, the film is to  calculations for large diameter linings in
moderate the outside of the felt material, which enables      water table
locations suggest that linings of 30 impregnation by charging a quantity of
resin into    millimetre thickness are required. To insert linings the
inside of the flexible tube and then by squeez-   25   of this thickness
not only is technically extremely ing the tube for example by passing it
through nip   difficult, but makes the process so uneconomical rollers, in
order to ensure even distribution of the  as not to be viable. The present
invention is resin in the felt material.                          concerned
with a means for adding comrpessive When the flexible lining tube is
inserted in the   hoopstrength to thelining, and in accordancewith pipeline
or passageway, one end of it is anchored,   30   the method, prior to
inserting the flexible tubular and then the remainder of the tube is
everted       lining, there are inserted in the pipeline or through the
anchored end so that the tube everts     passageway strengthening bands,
for example of into the pipeline or passageway, and onto the        steel
or the like which are encased in jackets of surfaceto be lined. The
everting medium is usually   resin impregnated material, and whilst the
resin a liquid, and when the eversion process is com-   35   impregnating
the jackets is still wet, and when the pleted, the liquid stays inside the
everted tube to  steel bands are in position, the application of the keep
it to the pipeline or passageway surface        resin impregnated liner
takes place so that the shape whilst the resin cures. To this end, heat may
impregnated fibrous layer is brought face to face be circulated through the
everted tube in order to   with the impregnated jackets, so that the resin
of effect or accelerate the cure initiation process.   40   the respective
components can fuse and the After curing has commenced with the type of
resin    jackets and hence the steel bands will bond to the normally  used,
the cure usually continues           cured lining. This method enhancesthe
strength of naturally until curing is completed.                 the cured
lining considerablyto such an extentthat In anotherembodiment of carrying
outthe lining     whereas a 30 millimetre lining might be suggested
process, the lining tube is not everted, but is fed   45   from design
considerations, by using the steel into the pipeline or passageway and then
is          band reinforcement, a tubular lining of the order of inflated
using fluid pressure to shape the lining    9 millimetres may be employed
satisfactorily. In tube to the passageway surface. In this arrange-
such a circumstance, the pipeline or passageway ment, the lining tube must
be constructed differ-    diameter might be of the order of 2.4 metres (6
ently, and has to be provided with an internal   50   feet), the steel
bands may be positioned in the plastic impermeable membrane in the form of
a        pipeline or passageway at 304 mm (12 inch) tube,foreffectingthe
inflation process. Optionally,  centres, and at each of the said centres
the steel the lining may be provided with an outer mem-        bands may be
arranged in an assembly of two brane to prevent contact with the resin.
each with its resin impregnated jacket or envelope, In each case, the
lining tube is of course flexible   55   which might suitably comprise a
pair of rings and manipulable, even when impregnated with          which
overlap the respective sides of the steel resin, prior to the insertion
step. In each case     rings, so that their overlapping portions contact
howeverthe lining tube is tailored to the size of the  whereby there will
be a solid body of resin around pipeline or passageway to be lined, so that
the      each steel ring anchoring itto the lining when final tube will not
suffer excessive tension or stretching    60   cure has been competed. when
it is held to the pipeline or passageway          The steel rings have a
high modulus of elasticity surface.
of the order of 300 times that of the resin (when The lining tube
eventually forms a hard self       cured) which is typically used for this
process, supporting shell inside the passageway, and this     being a
polyester resin. shell has shown itself to be extremely useful for   65  In
a practical application,thesteel rings might be 2  
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wide by 3.2 mm (1/8 of an inch)     corrosion, and preferably in the above
described thick, and they may be placed in position prior to   embodiments,
the coating may be of felt or like the insertion of the tubular lining
material.        material to which resin impregnated lining bonds. The
tubular lining material may be applied by      The bonding is of
significance when the lining will the inversion process described above, or
by    5    be subjected to external pressure but when it is being pulled in
and inflated also as described       subject to internal pressure, the
bonding aspect is above.                                               not
so important as the reinforcing rings will take The accompanying
diagrammatic drawing illus-       much of the pressure loading by virtue of
their trates the application of the invention, and the     position to the
outside of the lining. single figure is a section of a pipeline or passage-
10    It is not essential that the reinforcing bands be way which is being
lined according to the            of metal but they should be of a higher
modulus method.                                              than the
flexible lining when cured. Referring to the drawing, reference 10 denotes
In another embodiment when applied to a passageway which is being lined by
everting a      smaller diameter passageways and when the lining tube 12
into and along the passageway as   15   loadings are smaller the
reinforcing may be in the more fully described in British Patent 1449455.
In   nature of piano wire provided with a suitable accordance with the
known technique, the lining      protective coating such as UPVC. tube
comprises an inner layer 14 which is a resin impregnated felt, and an outer
layer which is an     Claims impermeable membrane 16. The tube is inverted
20 as shown in the drawing by fluid pressure in any       1. A method of
lining a pipeline or passageway suitable manner. If the pipe 10 is, as is
the case   comprising inserting into the pipeline or passage- here, of
large diameter of the order of 2.4 metres   way a reinforcing means (18) in
the form of bands (6 feet), then possibly air with appropriate lubri-  or
coils (20, 22) of reinforcing material, followed cant can be used for
everting the lining 12. The   25   by the insertion into the pipeline or
passageway felt material 14 is impregnated with a resinous      of a resin
impregnated tubular lining (12) which is substance, typically a polyester
resin which cures   shaped to the pipeline or passageway surface and hard
to form a rigid lining inside the pipeline      resin is cures so that the
line (12) forms a rigid when eversion has been completed.
lining of a self standing nature, the said bands (20, In accordance with
the method of the present   30   22) being such as to bond to the lining
(12) so as invention, at 304 mm (12 inch) centres along the     to become
integral therewith and provide com- length of the pipe 10 are steel
reinforcing ring     pressive hoop stress reinforcement. assemblies 18
comprising a pair of steel rings 20,     2. A method according to Claim 1,
wherein 22, and each steel ring 20, 22 is encased in an      there are
inserted in the pipeline or passageway envelope or jacket 20A, 22A made up
of a pair of   35   strengthening bands (20, 22) for example of steel bands
of the same felt material as the layer 14,     or the like which are
encased in jackets (20A, 22A) and impregnated with the same regin. As the
of resin impregnated material, and whilst the eversion proceeds, so the
resin impregnated layer    resin impregnating the jackets (20A, 22A) is
still 14 contacts the impregnated bands 20A, 22A. and      wet, and when
the bands (20, 22) are in position the resin in effect merges with the
resin impre-   40   the application of the resin impregnated liner (12)
gnating the bands so as to form a coherent resin     takes place so that an
impregnated fibrous layer mass which eventually cures, whereby the steel
(14) of the lining (12) is brought face to face with rings 20 and 22 become
anchored to the cured        the impregnated jackets (20A, 22A), so that
the lining 12 and reinforce same, whereby the lining     resin of the
respective liner (12) and jackets (20A, tube can withstand much greater
compressive    45   22A) can fuse and the jackets (20A, 22A) and hoop
stress pressures.                               hence the bands (20, 22)
will bond to the cured Instead of everting the tube 12 over the rein-
lining (12). forcing ring assemblies 18, it is possible to insert   3. A
method according to Claim 1 or Claim 2, the lining tube by pulling same
into the pipeline    where the lining (12) comprises a flexible tube of 10
and inflating the tube so that the resin impreg-   50   resin absorbent
material (14) which is surrounded nated layerthereof contacts and becomes
bonded       by a membrane (16), and the absorbent layer (14) to the resin
impregnated bands 20A and 22A          is impregnated with resin, and the
tubular lining The assemblies 18 may be placed in position in     (12) is
inverted into the pipeline or passageway the pipeline 10 as much as 24
hours before the       after the placement of said reinforcing band lining
operation comprising inserting the [err] 12   ss    means (18). takes
place.                                          4. A method according to
any preceding claim, Curing can be effected by the application of
wherein the resin is cured by the application of heat or, where appropriate
resin is used by [err]   heat or in the alternative where a light curing
radiation curing.                                   resin is used, by the
application of light radiation. This invention can be practiced in an
embodi-  60   5. Strengthening bands used in the method ment wherein the
refinforcement bands. typically    according to any preceding claim,
wherein the steel bands, are spirally wound with the coils      said bands
(20, 22) are of steel and have a overlapping so that the steel bands
continuously     modulus of elasticity of the order of 300 times that line
the surface. Such reinforcement wnen of        of the cured resin. metal
requires to be coated to protect [err] from    55 
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inch) wide by 3.2 mm (1/8 of an inch)     corrosion, and preferably in the
above described thick, and they may be placed in position prior to
embodiments, the coating may be of felt or like the insertion of the
tubular lining material.        material to which resin impregnated lining
bonds. The tubular lining material may be applied by      The bonding is of
significance when the lining will the inversion process described above, or
by    5    be subjected to external pressure but when it is being pulled in
and inflated also as described       subject to internal pressure, the
bonding aspect is above.                                               not
so important as the reinforcing rings will take The accompanying
diagrammatic drawing illus-       much of the pressure loading by virtue of
their trates the application of the invention, and the     position to the
outside of the lining. single figure is a section of a pipeline or passage-
1o    It is not essential that the reinforcing bands be way which is being
lined according to the            of metal but they should be of a higher
modulus method.                                              than the
flexible lining when cured. Referring to the drawing, reference 10 denotes
In another embodiment when applied to a passageway which is being lined by
everting a      smaller diameter passageways and when the lining tube 12
into and along the passageway as   is   loadings are smaller the
reinforcing may be in the more fully described in British Patent 1449455.
In   nature of piano wire provided with a suitable accordance with the
known technique, the lining      protective coating such as UPVC. tube
comprises an inner layer 14 which is a resin impregnated felt, and an outer
layer which is an     Claims impermeable membrane 16. The tube is inverted
20 as shown in the drawing by fluid pressure in any       1. A method of
lining a pipeline or passageway suitable manner. If the pipe 10 is, as is
the case  comprising inserting into the pipeline or passage- here, of large
diameter of the order of 2.4 metres   way a reinforcing means (18) in the
form of bands (6 feet), then possibly air with appropriate lubri-  or coils
(20, 22) of reinforcing material, followed cant can be used for everting
the lining 12. The   25   by the insertion into the pipeline or passageway
felt material 14 is impregnated with a resinous      of a resin impregnated
tubular lining (12) which is substance, typically a polyester resin which
cures   shaped to the pipeline or passageway surface and hard to form a
rigid lining inside the pipeline      resin is cures so that the line (12)
forms a rigid when eversion has been completed.                    lining
of a self standing nature, the said bands (20, In accordance with the
method of the present   30   22) being such as to bond to the lining (12)
so as invention, at 304 mm (12 inch) centres along the     to become
integral therewith and provide com- length of the pipe 10 are steel
reinforcing ring     pressive hoop stress reinforcement assemblies 18
comprising a pair of steel rings 20,     2. A method according to Claim 1,
wherein 22, and each steel ring 20, 22 is encased in an      there are
inserted in the pipeline or passageway envelope or jacket 20A, 22A made up
of a pair of   35   strengthening bands (20, 22) for example of steel bands
of the same felt material as the layer 14,     or the like which are
encased in jackets (20A, 22A) and impregnated with the same regin. As the
of resin impregnated material, and whilst the eversion proceeds, so the
resin impregnated layer    resin impregnating the jackets (20A, 22A) is
still 14 contacts the impregnated bands 20A. 22A. and      wet, and when
the bands (20, 22) are in position the resin in effect merges with the
resin impre-   40   the application of the resin impregnated liner (12)
gnating the bands so as to form a coherent resin    takes place so that an
impregnated fibrous layer mass which eventually cures, whereby the steel
(14) of the lining (12) is brought face to face with rings 20 and 22 become
anchored to the cured         the impregnated jackets (20A, 22A), so that
the lining 12 and reinforce same, whereby the lining     resin of the
respective liner (12) and jackets (20A, tube can withstand much greater
compressive    45   22A) can fuse and the jackets (20A, 22A) and hoop
stress pressures.                               hence the bands (20, 22)
will bond to the cured Instead of everting the tube 12 over the rein-
lining (12). forcing ring assemblies 18, it is possible to insert   3. A
method according to Claim 1 or Claim 2. the lining tube by pulling same
into the pipeline    where the lining (12) comprises a flexible tube of 10
and inflating the tube so that the resin impreg-   so   resin absorbent
material (14) which is surrounded nated layer thereof contacts and becomes
bonded      by a membrane (16), and the absorbent layer (14) to the resin
impregnated bands 20A and 22A.          is impregnated with resin, and the
tubular lining The assemblies 18 may be placed in position in    (12) is
inverted into the pipeline or passageway the pipeline 10 as much as 24
hours before the       after the placement of said reinforcing band lining
operation comprising inserting the [err] 12   ss   means (18). takes place.
4. A method according to any preceding claim, Curing can be effected by the
applicaton of        wherein the resin is cured by the application of heat
or, where appropriate resin is used by [err]     heat or in the alternative
where a light curing radiation curing.
resin is used, by the application of light radiation. This invention can be
practiced in an embodi-  60   5. Strengthening bands used in the method
ment wherein the refinforcement bands typically    according to any
preceding claim, wherein the steel bands. are spirally wound with the coils
said bands (20. 22) are of steel and have a overlapping so that the steel
bands continuously    modulus of elasticity of the order of 300 times that 



line the surface. Such reinforcement wnen of        of the cured resin.
metal requires to be coated to protect it from    55 3    5
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Revendications 1. Verfahren zum  Auskleiden einer Pipeline         1.
Procede de revetement d'un tuyau ou d'un oder eines Durchlasses, bei dem in
die Pipeline     conduit comprenant l'insertion dans le tuyau ou oder den
DurchlaB ein Verstarkungsmittel (18) in    5    le conduit de moyens de
renforcement (18) sous Form von Bandern oder Wicklungen (20, 22) aus
forme de bandes ou d'enroulements (20, 22) de Verstarkungsmaterial
eingesetzt wird und nach-      matiere renforgante, suivie par l'insertion
dans le folgend in die Pipeline oder den DurchlaB eine      tuyau ou le
conduit d'un revitement tubulaire harzgetrankte rohrformige Auskleidun'g
(12) ein-    impregne de resine (12) qui est conforme a la gesetzt wird,
die an die Pipeline- oder DurchlalB-   io   surface du conduit ou du tuyau,
et la resine est flache angeformt wird, und das Harz ausgehirtet     durcie
de sorte que le revetement (12) forme un wird,- so daB die Auskleidung (12)
eine starre      revetement rigide de nature auto-porteuse, les-
selbsttragende Auskleidung bildet, wobei die        dites bandes (20, 22)
etant telles qu'elles se lient Binder (20, 22) sich so verhalten, daB sie
sich mit  au revetement (12) de facon A se solidariser a der Auskleidung
(12) verbinden, um so mit ihr   15   celui-ci et a fournir un renforcement
en ce qui integral zu werden und eine Verstarkung mit         concerne la
resistance peripherique A la compres- Druck-Reifen-Spannung zu ergeben.
sion. 2. Verfahren nach Anspruch 1, bei dem in die        2. Procede selon
la revendication 1, dans lequel Pipeline oder den DurchlaB
Verstirkungsbander       on insere dans le tuyau ou le conduit des bandes
(20, 22) z.B. aus Stahl oder dergleichen eingesetzt   20   de renforcement
(20,22), par exemple en acier ou werden, die in Manteln (20A, 22A) aus
harzge-       analogue, qui sont enfermees dans des enve- tranktem Material
eingeschlossen sind, und dal3,    loppes (20A, 22A) de matiere impregnee de
wahrend das die MAntel (20A, 22A) trankende         resine, et, tandis que
la resine impregnant les Harz noch feucht ist und die Binder (20, 22) an
enveloppes (20A, 22A) est encore humide, et ihrer Stelle sind, die
Anbringung der harzgetrink-   25   quand les bandes (20, 22) sont en
position, a lieu ten Auskleidung (12) stattfindet, so dal eine
l'application du revetement impregne de resine getrankte Faserschicht (14)
der Auskleidung (12)    (12) de sorte qu'une couche fibreuse impr6gn6e
flichig an die getrinkten Mantel (20A, 22A) ange-   14) du revetement (12)
est amenee vis-a-vis des legt wird, so daB das Harz der Auskleidung (12)
enveloppes impregnees (20A, 22A), de sorte quo und der Mantel (20, 22)
verschmelzen kann und    30   la resine, respectivement, du revetement (12)
et die Mantel (20,22, 22A) und damit die Binder (20,   des enveloppes (20A,
22A) peut s'amalgamer et 22) sich mit der ausgeharteten Auskleidung (12)
les enveloppes (20A, 22A) et, ainsi, les bandes (20, verbinden.
22) se lient au revetement durci (12). 3. Verfahren nach Anspruch 1 oder 2,
bei dem        3. Procede selon la revendication 1 ou la reven- die
Auskleidung (12) auf einerflexiblen Rohre aus   3S   dication 2, dans
lequel le revetement (12) corn- harzabsorbierendem  Material (14) besteht,
die      prend un tube flexible en une matiere absorbant von einer Membran
(16) umgeben ist, und die         la resine (14) qui est entoure par une
membrane absorbierende Schicht (14) mit Harz getrankt ist,   (16), et la
couche absorbante (14) est impregnde und die rohrformige Auskleidung (12)
in die Pipe-   de resine, et le revitement tubulaire (12) est line oder den
DurchlaB nach dem Einsetzen des   40   retourne dans le tuyau ou le conduit
aprbs mise Verstarkungsbandmittels (18) eingestulpt wird.      en place
desdits moyens de renforcement a 4. Verfahren nach einem der vorangehenden
bandes (18). Anspruche, bei dem das Harz durch Anwendung           4.
Procede selon l'une des revendications pre- von Warme ausgehirtet wird,
oder, wenn alterna-     cedentes, dans lequel la resine est durcie par tiv
ein lichtaushartendes Harz benutzt wird. durch    AS   application de
chaleur ou, de facon alternative, die Anwendung von Lichtstrahlung.
dans le cas oui on utilise une resine durcissable a 5. Bei dam Verfahren
nach einem der vorange-      la lumiere, par application d'un rayonnement
henden Ansprflche verwendete FestigungsbAn-         lumineux. der, wobei
die Binder (20,22) aus Stahl bestehen      5. Bandes de renforcement
utilisees dans le und einen Elastiztatsmodul in der GroIlenord-   so
procede selon 'une quelconque des revendica- nung des 300-fachen des
ausgehirteten Harzes        tions precedentes, lesdites bandes (20, 22)
etant besitzen.                                           en acier et ayant
un module d'elasticite de l'ordre de 300 fois celui de la resine durcie. 55
60 65 4    


