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DESCRIPTION

Background of the invention

[0001] The invention relates to renovating pipeworks by utilizing a technique called lining, and
to treating a renovation liner to be used in the renovation prior to renovating.

[0002] Pipes, for instance sewage pipes, may be renovated e.g. by coating the inner surface of
a pipe with an appropriate coating material. One such coating material is a polyester sleeve
impregnated with epoxy resin.

[0003] The polyester sleeve may be a covering called a "resizable liner" suitable for coating
pipes having diameters of different thicknesses. The structure of the resizable liner is such that
when necessary, it will stretch out to coat a pipe with a diameter thicker than the diameter of
the liner normally (in a non-stretched state) is. Non-stretched, the diameter of the liner may be
for instance 70 mm and, when stretched, 100 mm. Consequently, the same liner is suitable for
coating the inner surface of both a 70 mm pipe and a 100 mm pipe.

[0004] The pipe assemblies to be coated may have joints at which a pipe having a thinner
diameter is connected with a pipe having a thicker diameter. One such joint may, for instance,
be provided in the sewage system of a residential building, e.g. a block of flats, wherein branch
lines from the flats are provided with pipes with thin diameters, which are connected to a main
line which has a thicker diameter. Presently, when coating such a joint, separate coating
elements designed and dimensioned appropriately for the joint are used. These elements have
turned out to be difficult to install in place such that the result meets the quality requirements
set for the installation work. If a flaw occurs while installing an element and, for instance, the
coating element sticks poorly to the joint, the element has to be removed from the joint for
instance by grinding and subsequently replaced by a new coating element.

[0005] According to the prior art, it is also possible to coat the joint by utilizing a technique
called overlap lining if both pipes of the pipe assembly are of the same thickness. In such a
case, no separate coating element is necessary in the joint but the liner used for coating the
branch line is extended by an appropriate length into the main line as well. When the coating
liner has become attached to the branch and main lines once the epoxy resin has dried; the
main line clogged by the coating liner is drilled open by an appropriate machining tool.

[0006] Finnish Patent No. 122524 discloses a method of treating a resizable liner. The
document discloses a method of preparing a resizing sleeve for lining a jointing point of a pipe
assembly comprising pipes of thicker and thinner diameter. The method comprises steps for
stretching the diameter of the resizing sleeve to the diameter of the size of the thicker pipe of
the pipe assembly, installing an installation hat according to the thicker pipe in diameter of the
pipe assembly by airtightly gluing it onto the stretched resizing sleeve, and returning the
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resizing sleeve to the size of the thinner pipe in diameter of the pipe assembly to be lined.

[0007] Documents US 2005/0133105A1 and WO 99/28668 A disclose both a method of
installing a renovation liner from a branch pipe of a pipework using a full inflatable elastic
bladder.

[0008] US 6701966B1 and US2004/0020544A1 disclose both a method of renovating a branch
pipe using attaching an elastic end piece to the renovation liner.

[0009] A problem with the above-described arrangement is the physical size of the resizing
sleeve treated, resulting from using in the installation hats and calibration sleeves fabric-base
materials corresponding to the renovation liner. It prevents the method from being used for
instance in a pipework which involves two resizing procedures in sequence or which is
otherwise cramped for space. In addition, when renovating branch points, branch tees are
necessary in order to make the branch tight.

Brief description of the invention

[0010] An object of the invention is thus to provide a method so as to enable the
aforementioned problems to be solved. The invention is a method according to the subject-
matter of claim 1. Preferred embodiments of the invention are disclosed in the dependent
claims.

[0011] The invention is based on the idea that an open end of the renovation liner is closed
prior to installation in the pipework by means of a thin, strong and extremely stretchable film,
making the renovation liner thus treated easy to slip even through a small opening into the pipe
to be renovated. Pressurized air is supplied into the renovation liner closed with the film, in
which case the renovation liner is pressed against the walls of the pipe along its entire length
and the film bulging out of the end of the renovation liner presses the end of the renovation
liner against the wall of the pipe even at the branch points.

[0012] It has been discovered that the extremely stretchable film, together with the resizable
liner, enable the renovation liner to be pressed against the walls also at the demanding branch
points, which makes it possible to renovate the branch points by employing fewer work phases.

Brief description of the figures

[0013] The invention is now described in closer detail in connection with the preferred
embodiments and with reference to the accompanying drawings, in which:

Figures 1a to 1d show method steps according to an embodiment of the invention when
renovating a T-joint;
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Figures 2a to 2c show method steps according to an embodiment of the invention when
renovating a Y-joint by utilizing an overlap lining technique.

Detailed description of the invention

[0014] In the method according to the invention, a flexible and substantially airtight resizable
end piece is attached to an open end of a renovation liner, for instance a polyester sleeve
impregnated with epoxy resin. The renovation liner to be used may be a one-size renovation
liner designed for a pipe of uniform thickness. The renovation liner to be used may also be a
resizable liner also suitable for use in a pipework which comprises resizing procedures, such
as that of altering the inner diameter of a pipe from 70 mm to 100 mm, in which case the
resizable liner, non-stretched, suits the 70 mm pipe and, stretched, it suits the 100 mm pipe.

[0015] Preferably, the resizable end piece is attached for instance by gluing, taping or
laminating it to the inner surface of the renovation liner. The attachment of the resizable end
piece and, after installation, removal thereof may leave marks in the renovation liner, but the
marks may be easily and quickly removed by grinding the attachment point. Preferably, the
resizable end piece is made of a thinner material than the renovation liner. After attaching the
resizable end piece, the renovation liner may be impregnated with a hardening impregnating
agent, such as epoxy resin or another corresponding impregnating agent suitable for
renovating a pipework.

[0016] In an embodiment, the resizable end piece is made of a material which is at least 0.25
mm and at most 5.0 mm thick, preferably at least 0.5 mm and at most 2 mm thick on the basis
of the size of the pipe to be renovated or another requirement. The resizable end piece is
made of an elastic material which is non-breakably stretchable at least 50%, preferably at least
100%, and most preferably at least 150%. In an embodiment, the resizable end piece is
treated such that it stretches in a longitudinal direction, i.e. in an axial direction of the
renovation liner, less than in a width direction, i.e. in a direction perpendicular to the axis of the
renovation liner. The longitudinal stretch may be restricted for instance by attaching to the
surface of the resizable end piece, by gluing or laminating in the longitudinal direction,
elongated strips made of the same material as or a different material than the resizable end
piece. This may be performed afterwards on the complete film, or already while manufacturing
the film. In such a case, a certain air pressure or liquid pressure causes a more extensive
stretch in the width direction than in the longitudinal direction. In an embodiment, the resizable
end piece is made substantially non-stretchable in the longitudinal direction. This is achieved
by attaching in the longitudinal direction elongated strips of non-stretchable material, such as
fabric or cord, to the surface of the resizable end piece. In an embodiment, the longitudinal
stretch caused by air pressure is less than 50% of the stretch in the width direction.
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[0017] In an embodiment, the resizable end piece is made of a planar polyurethane film
provided substantially in the form of a pipe by gluing, taping or laminating. In an embodiment,
the resizable end piece is made of elastic polyurethane film manufactured in a tubular form.

[0018] In an embodiment, the resizable end piece, between two elastic polyurethane films, is
provided with a pipe mesh made up of threads in the longitudinal direction of the pipe mesh
that run in a direction of the rotation axis of the pipe, as well as threads encircling the pipe
mesh that are connected with the longitudinal threads. The threads encircling the pipe mesh,
non-stretchable, wind and cover, mostly or almost completely, openings remaining between the
longitudinal threads. The diameter of the pipe mesh may be increased easily by stretching the
pipe mesh, and its diameter may be decreased easily by flattening the pipe mesh. In the
longitudinal direction, however, the pipe mesh does not stretch longer than the longitudinal
threads. Preferably, the pipe mesh is made of non-stretchable thread, for instance polyester or
nylon thread, in which case the pipe mesh maintains approximately the diameter in which it is
set. The elastic properties of the pipe mesh are very poor and caused by the mesh structure
rather than the threads, so, in practice, the pipe mesh returns from its shape only slightly if the
mesh is stretched or pressed to its extreme position. Preferably, one side of the polyurethane
films attached to the inner and outer surfaces of the mesh is provided with a sticking or
adhesive surface, so the film may be wound around the pipe mesh and cut into a length
enabling an introductory end and a concluding end of the film to slightly overlap, in which case
the film also sticks to itself, forming a seam with a double film, which makes the pipe to remain
in the shape of a pipe also when stretched, not opening up on the side. The overlapping
section may be for instance 5%, 10% or 1 to 20% of the circumference of the pipe non-
stretched. In an embodiment, the overlapping section is about 100%, for instance 90 to 110%
or 80 to 120%, which in practice enables a double wall strength to be achieved as the film
sticks firmly to itself along the entire length of the pipe, in which case there is no risk that the
seam might open upon stretching. On its inner surface the film sticks to the pipe mesh, but
since the pipe mesh consists of straight and winding threads that are circular and partly
overlapping and there is air between the threads, the sticking is not as strong as when the film
sticks to itself over its entire overlapping surface area. The pipe mesh contains so much thread
and so little air gaps between the threads that while collapsed, it prevents completely, almost
completely or at least in part the adhesive or sticking surface of the film of the inner surface
and the adhesive or sticking surface of the film of the outer surface from sticking to one
another. When overpressure is applied to the renovation liner over the ambient air pressure for
instance by supplying pressurized air to the renovation liner, the pipe expands. When the air
pressure in the pipe to be pressurized is sufficiently high, the pipe expands to its full measure,
i.e. the threads encircling the pipe mesh straighten up. Already while manufacturing the pipe
mesh the purpose is to make the longitudinal threads straight, in which case the pipe mesh
prevents the pipe from stretching in the longitudinal direction. In practice, the longitudinal
threads may remain slightly winding, in which case the pipe may also stretch slightly in the
longitudinal direction, but it is at least substantially non-stretchable, i.e. the stretch is for
instance less than 5% or less than 3% of the non-stretched length, in which case the stretch
has no significance in practice. An extensive stretch in the longitudinal direction could restrict
the maximum stretch of the diameter in order to avoid breakage of the film. In such a case, the
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air pressure presses the inner film against the outer film, making the films stick firmly to one
another by their opposite adhesive or sticking surfaces from inside the criss-cross formed by
the threads of the pipe mesh. It is preferable to use an adhesive or sticking surface strong
enough and/or elastic flm weak enough to enable a pipe that has been expanded to its full
measure to maintain its expanded shape even if the air pressure is dropped after a determined
period of time to a level corresponding to that of the ambient air pressure.

[0019] The resizable end piece may also be made to have a shape required by the use
application, such as the shape of a branch point in a pipework to be renovated. In an
embodiment, the resizable end piece is made to have a tubular shape with a spherical
expansion approximately in the middle of the tubular shape. In an embodiment, one end of the
resizable end piece is tubular so as to enable it to be attached to the renovation liner while its
other end is spherical or pouch-like in order for the resizable end piece to fill the joint to be
renovated over as large an area as possible. In an embodiment, the thickness of the
polyurethane film is at least 0.50 mm and at most 2 mm. In an embodiment, the material of the
resizable end piece is polyurethane film arranged to withstand a pressure of at least 1, 3, 5 or
7 bar without breaking. In an embodiment, the material of the resizable end piece comprises
elastic polyurethane film. In an embodiment, the material of the resizable end piece is elastic
polyurethane film which is highly resistant to pressure, solvents as well as ultraviolet radiation.
In an embodiment, the resizable end piece is made of polyurethane film onto which a support
film is laminated to prevent the polyurethane film from stretching in one direction, for instance
when installed in the manner described above on the end of the renovation liner, to prevent
stretch in the longitudinal direction. The resizable end piece is preferably arranged to be
disposable, in which case it may be removed from the renovated pipe after use, by applying
force when necessary, for instance by tearing and grinding.

[0020] Figure 1a shows a renovation liner 12 which has been prepared according to what has
been disclosed above and which is about to be installed in a T-joint 10 of a pipework, wherein
all pipes of the joint are of the same thickness. To the inner surface of the renovation liner 12 is
attached a resizable end piece 14. The resizable end piece 14 is tubular, elastic and of the
order of magnitude of the renovation liner in diameter, which makes it easy and quick to attach
to the inner surface of the renovation liner in an airtight manner. In an embodiment, the tubular
resizable end piece is provided with a variable diameter for instance such that the free end of
the resizable end piece 14, which is not attached to the renovation liner 12, may be turned
inwards, constricted and closed for instance with a cable tie, closure means or by tying a knot
in the rope. To this closed end of the resizable end piece 14 a rope 16, cord, cable or a
corresponding device is fastened to enable the resizable end piece to be closed also by
knotting. Thus, the renovation liner 12 and the resizable end piece 14 form a closed, pouch-
like entity which may be "slipped" into the pipe to be renovated, i.e. by means of air pressure,
employing an inversion method and, when necessary, guiding by the rope 16, the renovation
liner 12 and the resizable end piece 14 is inserted into the entire length of the pipe to be
renovated. In the situation of Figure 1a, the renovation liner 12 and the resizable end piece 14
as well as the rope 16 fastened to the closed end of the resizable end piece reside at the
installation site.
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[0021] In Figure 1b, the air pressure inside the renovation liner has been increased in
comparison with the situation of Figure 1a. It can be seen that due to the influence of air
pressure, the renovation liner 12 has been pressed against the walls of the pipework and the
resizable end piece 14 has been pushed out of the renovation liner 12, now residing in part
against the wall of the vertical pipe of the T-joint.

[0022] In Figure 1c, the air pressure inside the renovation liner has been further increased in
comparison with the situation of Figure 1b. It can be seen that the renovation liner 12 still
resides against the walls of the pipework and the resizable end piece 14 has expanded
considerably since a high air pressure is created in the pouch-like space provided by the
renovation liner 12 and the resizable end piece 14. In an embodiment, instead of pressurized
air, also water may be used. The considerably expanded resizable end piece 14 spreads a
concluding end of the renovation liner inserted by a distance from the horizontal pipe into the
vertical pipe against the walls of the vertical pipe, in which case the end of the renovation liner
12 adapts a horn-like shape. The pressure is maintained in the system until the renovation
liner 12 has hardened into shape, after which the pressure in the system may be lowered.

[0023] Figure 1d shows a situation in which the renovation liner 12 has hardened against the
inner surface of the pipe to be renovated, and the air pressure in the pouch-like space formed
by the renovation finer 12 and the resizable end piece 14 has been lowered, and the resizable
end piece 14 is being removed from the pipe by pulling at the rope 16. By pulling at the rope
16 sufficiently, the attachment between the resizable end piece 14 and the renovation liner 12
fails or the resizable end piece 14 breaks down, in which case a section of the resizable end
piece connected to the rope 16 is removed from the pipe by pulling at the rope. The remains of
the resizable end piece that have possibly stuck to the inner surface of the renovated pipe may
be removed by gently grinding the inner surface of the pipe. The grinding may be carried out
by prior art devices for grinding the inner surface of the pipe, through the same opening as that
used for slipping the renovation liner 12 into the pipework. The end result achieved is a
renovated branch pipe connected through the T-joint tightly to the vertical pipe. The vertical
pipe may have been be renovated with a corresponding renovation liner prior to the renovation
of the branch pipe disclosed herein, or it may be renovated only after renovating the branch
pipe, in which case the branch pipe has to be reconnected to the vertical pipe by drilling, milling
or grinding the renovation liner of the vertical pipe open at the branch.

[0024] Figure 2a shows a renovation liner 22 which has been prepared according to what has
been disclosed above and which is about to be installed by utilizing an overlap lining technique
in a Y-joint 20 of a pipework, wherein the vertical pipe is thicker than the branch pipe
connecting to the vertical pipe. This means that a resizable liner has to be used as a
renovation liner 22 in order to make the renovation liner to be tightly pressed against the wall
of both the branch pipe and the vertical pipe. In this example, the vertical pipe has been
renovated with a renovation liner 21 prior to renovating the branch pipe. In order to open up
the branch, part of the renovation liner installed in the vertical pipe has been removed where
the vertical pipe and the branch pipe meet. To the inner surface of the renovation liner 22 is
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attached a resizable end piece 24. The resizable end piece 24 is tubular, elastic and of the
order of magnitude of the renovation liner in diameter, which makes it easy and quick to attach
to the inner surface of the renovation liner in an airtight manner. A free end of the resizable
end piece 24, which is not attached to the renovation liner 22, may be turned inwards,
constricted and closed for instance with a cable tie, closure means or by tying a knot in the
rope. To this closed end of the resizable end piece 24 a rope 26, cord, cable or a
corresponding device is fastened to enable the resizable end piece to be closed also by
knotting. Thus, the renovation liner 22 and the resizable end piece 24 form a closed, pouch-
like entity which may be "slipped" into the pipe to be renovated, i.e. by means of air pressure,
employing an inversion method and, when necessary, guiding by the rope 26, the renovation
liner 22 and the resizable end piece 24 can be inserted into the entire length of the pipe to be
renovated. In the situation of Figure 2a, the renovation liner 22 and the resizable end piece 24
as well as the rope 26 fastened to the closed end of the resizable end piece reside at the
installation site. In an embodiment, the resizable end piece has a tubular section at both ends
for fastening the resizable end piece to the renovation liner and for knotting the free end, as
well as a spherical section between the tubular sections, the spherical section then residing at
an end of the renovating liner 22 and pressing the ends against the edge of the pipework
particularly efficiently.

[0025] In Figure 2b, the air pressure inside the renovation liner has been increased in
comparison with the situation of Figure 2a. It can be seen that due to the influence of air
pressure, the renovation liner 22 has been pressed against the walls of the pipework as well as
against the already-installed renovation liner 21 of the vertical pipe. Also due to the influence of
air pressure, the resizable end piece 24 has been pushed out of the renovation liner 22 and
expanded considerably since a high air pressure is created in the pouch-like space provided by
the renovation liner 22 and the resizable end piece 24. In an embodiment, instead of
pressurized air, also water may be used. The considerably expanded resizable end piece 24
expands a concluding end of the resizable renovation liner 22 which overlaps by a distance
from the branch pipe into the vertical pipe against the walls of the vertical pipe. On account of
air pressure and its resizing properties, the renovation liner 22 takes up a shape according to
the diameters of both the branch pipe and the vertical pipe, in which case the end of the
renovation liner 22 is pressed tightly against the surface of the renovation liner 21 of the
vertical pipe. The pressure is maintained in the system until the renovation liner 22 has
hardened into shape, after which the pressure in the system may be lowered.

[0026] Figure 2c shows a situation in which the renovation liner 22 has hardened against the
inner surface of the pipe to be renovated, and the air pressure in the pouch-like space formed
by the renovation liner 22 and the resizable end piece 24 has been lowered, and the resizable
end piece 24 is being removed from the pipe by pulling at the rope 26. By pulling at the rope
26 sufficiently, the attachment between the resizable end piece 24 and the renovation liner 22
fails or the resizable end piece 24 breaks down, in which case a section of the resizable end
piece connected to the rope 26 is removed from the pipe by pulling at the rope. The renovation
is completed by opening up the vertical pipe by an appropriate drilling or grinding device, in
which case the remains of the resizable end piece that have possibly stuck to the inner surface
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of the renovated pipe may at the same time be removed by gently grinding the inner surface of
the pipe. The end result achieved is a renovated branch pipe connected through the Y-joint
tightly to the vertical pipe.

[0027] It is apparent to a person skilled in the art that as technology advances, the basic idea
of the invention may be implemented in many different ways. The invention and its
embodiments are thus not restricted to the examples described above but may vary within the
scope of the claims.
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Patentkrav

1. En fremgangsmade til installation af en renoveringsforing (12, 22) i en rgrledning
(10, 20), der har et grenrgr, et rgr og en samling mellem dem, kendetegnet ved, at

fremgangsmaden omfatter:

lukning af en ende af renoveringsforingen (12, 22) med et elastisk endestykke (14, 24),
der er fremstillet af et elastisk materiale, der kan straekkes mindst 50 % uden at gd i
stykker;

impraegnering  af  renoveringsforingen (12, 22) med et hardende
impraegneringsmiddel;

foring af renoveringsforingen (12, 22), sammen med dens endedel (14, 24), til en
position i rgrledningen, der skal renoveres, hvor renoveringsforingen er i hele laengden
af grenrgret, og den lukkede ende af renoveringsforingen straekker sig fra grenrgret
indirgret;

tilvejebringelse og opretholdelse af luftryk i et rum, der er dannet af
renoveringsforingen (12, 22) og det elastiske endestykke (14, 24) for at trykke
renoveringsforingen (12, 22) mod vaeggene af rgrledningen, hvorved det elastiske
endestykke (14, 24) straekker sig i den langsgaende retning og mere vaesentligt i en
bredderetning af renoveringsforingen og spreder den Ilukkede ende af
renoveringsforingen (12, 22) mod vaeggen af rgret, indtil impraegneringsmidlet pa
renoveringsforingen (12, 22) er haerdet i form; og

fiernelse af det elastiske endestykke (14, 24).

2. Fremgangsmaden, som kraevet i krav 1, kendetegnet ved, at navnte elastiske
endestykke (14, 24) er et rundt stykke med én lukket ende, der har en snor (16)

fastgjort dertil.

3. Fremgangsmaden, som kraevet i krav 2, kendetegnet ved, at det elastiske

endestykke (14, 24) fjernes ved at traekke i rebet (16).
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4. Fremgangsmaden, som kraevet i krav 2, kendetegnet ved, at det elastiske
endestykke (14, 24) fjernes ved at traekke i rebet (16), og dele, der haenger fast i

renoveringsforingen (12, 22), fiernes gennem slibning.

5. Fremgangsmaden, som kraevet i krav 1, kendetegnet ved, at navnte
renoveringsforing (12, 22) er en foring, der kan aendres i stgrrelse, som er arrangeret til

at blive brugt i en rgrledning med rgr af forskellige diametre.

6. Fremgangsmaden, som kraevet i krav 1, kendetegnet ved, at nzvnte elastiske
endestykke (14, 24) er arrangeret til at kunne straakke sig mindst 100 % uden at gd i

stykker.

7. Fremgangsmaden, som kraevet i krav 1, kendetegnet ved, at navnte elastiske

endestykke (14, 24) omfatter elastisk polyuretanfilm.
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