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(57) There 1s provided a method for lining the internal surface of a pipe having a first open end and a second open end.
Said method comprises the steps of introducing a predetermined amount of a resin into the pipe through the first open
end thereof, causing the introduced resin to move through the pipe toward the second open end thereof, so as to form
a resin lining layer on the internal surface of the pipe, blowing into the pipe a predetermined amount of flake material
and causing the flake material to adhere to the surface of the resin lining layer 1n the pipe, inserting into the pipe a ball-
like p1g having a predetermined diameter such that an even resin lining layer having a desired uniform thickness may
be formed on the internal surface of the pipe, and causing the inserted ball-like p1g to move through the pipe along the

entire length thereof, thereby embeding the above flake material in

0 the resin lining layer, and forming on the pipe

internal surface an even resin lining layer having a desired uniform-
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A Method for Lining the Internal Surface of a Pipe

Abstract of the Disclosure

There 1s provided a method for 1lining the 1internal
surface of a pipe having a first open end and a second open
end. Said method comprises the steps of 1introducing a
predetermined amount of a resin into the pipe through the
first open end thereof, causing the introduced resin to move
through the pipe toward the second open end thereof, so as to
form a resin lining laver on the internal surface of the pipe,
blowing into the pipe a predetermined amount of flake material
and causing the flake material to adhere to the surface of the
resin lining layer in the pipe, inserting into the pipe a
ball-like pig having a predetermined diameter such that an
even resin lining laver having a desired uniform thickness may
be formed on the internal surface of the pipe, and causing the
inserted ball-like pig to mové through the pipe along the
entire length thereof, thereby embeding the above flake

material into the resin lining layer, and forming on the pipe

internal surface an even resin lining layer having a desired

uniform thickness.
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TITLE OF THE INVENTION

A Nethod for Lining the Internal Surface of a Pipe

BACKGROUND OF THE INVENTION

The present invention relates to a method of lining the
internal surface of a pipe, particularly to a method of lining
the internal surface of an existing underground gas pipe,
water pipe, etc. for the purpose of internal surface repair or
rehabilitation thereof.

There have been suggested various methods of lining the
internal surface of an existing pipe with a resin so as to
carry out pipeline internal surface repair or rehabilitation

thereof. For 1nstance, Japanese Patent Gazette 61-24067
discloses a method where a predetermined amount of a liquid
resin is introduced into an existing pipe to be treated, and
is forced to move through the pipe, by means of a hight speed
air flow, sd that a desired resin lining layer is formed on
the internal surface of the existing pipe.

Fig. 1 illuétrates the above-mentioned prior art method.
In Fig. 1, reference numeral 1 represents an existing

underground pipe to be treated in the resin lining treatment,
which 1s branching from a main pipe 2 and extending to a
user s house.

In fact, the pipe 1 is used as a service pipe including a
meter riser 3 which extends out of ground surface. The meter

riser 3 1s provided at one end thereof with a meter (not
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shown) which shall be removed therefrom so as to form a first
open end for the resin lining operation. On the other hand,
a pit A is formed by digging at a position where the service
pipe 1 1is branching from the main pipe 2, so that the
branching position 1s exposed and the service pipe 1 1s
separated from the main pipe 2 by being separated from a
service tee 4. In this way, a second open end is formed on
the service pipe 1 for the resin lining operation.

In lining operation, an air blower 5 and a resin
mixing/supplying apparatus 6 are connected to the first open
end of the service pipe 1, whilst an extra resin receiving
tank 8 is connected through a hose 7 to the second open: end
thereof.

By operating the air blower 5, an air flow having a high
speed is generated to cause a mixed liquid resin (supplied
from the resin mixing/supplying apparatus 6) to flow into the
meter riser 3. Then, by means of the same air flow, the
resin is forced to flow into and through the service pipe 1
toward the second open end thereof, so that a resin lining
layer c is formed on the internal surface of the pipe 1. A
small amount of an extra resin is caused to flow out of the
pipe 1 so as to be received into the receiving tank 8 via the
hose 7.

However, in the above-mentioned conventional method, the
resin lining layer c¢ formed on the internal surface of the

surface pipe 1, has at least the following two defects as
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shown in Figs. 4 and D.

As illustrated in Fig. 4, before the resin lining layer ¢
is solidified on the internal surface of the pipe 1, the resin
on the top will flow down to the bottom of the pipe, resulting
in a problem that the upper half of the resin lining layer c
has a relatively thin thickness d, whereas the lower half of

the resin lining laver c has a relatively thick thickness e.

As illustrated in Fig. o, since a waving phenomenon g 1is
easy to occur on the rein surface before the resin solidifies,
the resin lining laver E}finally formed on the inner wall of
the pipe 1 presents an uneven surface, resu.lting in a lining
layer having an ununiform thickness.

Since many experiments indicate that 1t 1s necessary to
use a low viscosity resin which has a thixothropy property so
that the resin may be exactly transported through a pipe along

the entire length thereof, the above two problems as shown 1in

Figs. 4 and 5 have been proved to be difficult to overcome.

SUMMARY OF THE INVENTION
An object of the present invention is to solve the above-
mentioned problems peculiar to the above-mentioned prior art,
and to provide an improved pipe lining method which is capable
not only to solve the above problems, but also to obtain a
greatly reinforced resin lining layer stronger than a resin
lining laver obtained in a conventional method, thereby

achieving an improved rehabilitation effect for an existing
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pipe.

According to the present invention, there 1s provided a
method for lining the internal surface of a pipe having a
first open end and a second open end. Said method comprises
the steps of introducing a predetermined amount of a resin
into the pipe through the first open end thereof, causing the
introduced resin to move through the pipe toward the second
open end thereof, so as to form a resin lining layer on the

internal surface of the pipe, blowing 1into the pipe a

predetermined amount of flake material and causing the flake

material to adhere to the.surface of resin lining layer in the
pipe, inserting into the pipe a ball-like pig having a
predetermined diameter such that an even resin lining layer
having a desired uniform thickness may be formed on the
internal surface of the pipe, and causing the inserted ball-
like pig to move through the pipe along the entire length
thereot, -thereby embeding the above flake material into the
resin lining layer, and forming on the pipe internal surface
an even resin lining layer having a desired uniform thickness.

In one aspect of the present invention, the {flake

material is embeded into uncured resin layer so as to obtain a
reinforced resin lining laver upon resin hardening. Said
flake material is made of a synthetic short fiber which 1s a

glass fiber, carbon fiber or polyester fiber,

Further, said predetermined amount of the flake material

may be introduced into the pipe through either the first open
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end or the second open end of the pipe, by means of a high
speed air flowing into the pipe, such that the flake material
may adhere to the surface of the resin lining layer 1in the
pipe.

In another aspect of the present invention, the ball-like
pig is caused to move through the pipe, either by virtue of a
suction force generated by a suction pump, or by virtue of a
pushing force generated by an air blower.

The above objects and features of the present invention
will become more understood from the following description

with reference to the accompanying drawings.

BRIEF DESCRIPTIONON OF DRAWINGS

Fig. 1 is an explanatory view illustrating a {first
process of the method according to the present invention, this
process is also employed in a conventional method.

Fig. 2 is an explanatory view illustrating a second
process of the method according to the present invention.

Fig. 3 1is an explanatory view 1illustrating a third
process of the method according to the present invention.

Fig. 4 is a lateral cross sectional view illustrating a
resin lining layer formed on the internal surface of an
existing pipe, using a conventional method.

Fig. 5 is a longitudinal cross sectional and partially
elevational view illustrating a resin lining layer formed on

the internal surface of an existing pipe, using a conventional
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
One embodiment of a method according to the present
invention will be described in detail below, with reference to
the accompanying drawings including Figs. 1 - 3.
Referring to Fig. 1, reference numeral 1 represents an
existing underground pipe to be treated in the resin lining
treatment, which is branching from a main pipe 2 (buried on

road side) and extending to a user’ s house.

—

In fact, the pipe 1 is used as a service pipe including a
meter riser 3 which extends out of ground surface. The meter
riser 3 is provided at one end thereof with a meter (not
shown) which shall be removed therefrom so as to form a first
open end for the resin lining operation. On the other hand,
a pit A is formed by digging at a position where the service
pipe 1 is branching from the main pipe 2, so that the

branching position is exposed and the service pipe 1 1s

separated from the main pipe 2 by being separated from a
service tee 4. In this way, a second open end is formed on
the service pipe 1 for the resin lining operation.

A first process of the method according to the present
invention is illustrated in Fig. 1, which is carried out 1in

the same manner using the same equipments as the :above-

discussed prior art.

Namely, before the lining operation, an air blower O and
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a resin mixing/supplying apparatus 6 are connected to the
first open end of the service pipe 1, whilst an extra resin
receiving tank 8 is connected through a hose 7 to the second
open end thereof.

By operating the air blower 5, an air flow having a high
speed is generated to cause a mixed liquid resin (supplied
from the resin mixing/supplying apparatus 6) to flow into the
meter riser 3. Then, by means of the same air flow, the
resin is forced to flow into and through the service pipe 1
toward the second open end thereof, so that a resin lining
layer c is formed on the'internal surface of the pipe 1. A
small amount of an extra resin is caused to flow out of the
pipe 1 so as to be received into the receiving tank 8 via the
hose 7.

A second process of the method according to the present
invention is illustrated in Fig. 2.

As shown in Fig. 2, the air blower 5 remains in the same
condition as in the first process, a flake material supply
apparatus 11 comprising a tank 1la into which a predetermined
amount of flake material a 1is received in advance, 1s

positioned near by with its outlet connected to the air
blowing passage of the air blower O. Further, an extra flake
material receiving tank 13 is connected through a hose 12 to

the second open end of the pipe 1.

Here, the flake material a 1is made of a synthetic short

fiber which is a glass fiber, carbon fiber or polyester fiber.
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Such flake material is used as a reinforcing material to be
embeded into the resin lining layer c so as to obtain a
greatly reinforced lining layer stronger than a resin lining
layer obtained in a conventional method.

By operating the air blower 5, an air flow having a high
speed is generated to cause the flake material (supplied from
the flake material supplving apparatus 11) to fly into the
meter riser 3. Then, by means of the same air flow, the
flake material a is blown into and through the service pipe 1
toward the second open end thereof, so that the flake material
will adhere to the surfac;e of the resin lining layer in the
pipe 1. As illustrated in Fig. 2, a small amount of exira

flake material will be received into the extra flake material

receiving tank 13 through the hose 12,

Although it is illustrated in Fig. 2 that the flake
material a 1s introduced into the service pipe 1 through the
first opeh end thereof (on the met.er riser 3), it 1s also
possible to introduce the flake material a into the pipe 1
through the second open end (in the pit A).

A third process of the method according to the present
invention is illustrated in Fig. 3.

As shown in Fig. 3, a suction pump 15 is connected to the
first open end of the service pipe 1, an extra resin receiving
tank 16 is positioned near by with its inlet connected.in the
suction passage of the suction pump 105.

At first, a ball-like pig 14 is inserted into the pipe 1
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through the second open end thereof. Then, the suction pump
15 is operated to produce a suction force, so that the pig 14
is caused to move from the second open end toward the {first
open end of the pipe 1.

The ball-like pig 14 has a predetermined diameter such
that with the movement of the pig 14 through the pipe 1, an
even resin lining layer ¢ having a desired uniform thickness f
may be formed on the pipe internal surface. Also, while the
ball-like pig 14 is moving through the pipe 1, the wuncured
resin lining layer ¢ will be pressed against the pipe inner
wall and kneaded circumfe;entially, so that the flake material
a already adhered to the surface of the resin lining layer
will be further embeded deep into the layer c. In this way,
the resin lining layer c will be reinforced, sb that 1t 1is
possible not only to prevent the flowing away or flowing down
of the uncured resin, but also to obtain a greatly reinforced
resin lining layer stronger than a resin lining layer obtained
in a conventional method.

After the formation of the even resin 1lining layer ¢
having a uniform thickness, the extra resin will be caused to
move out of the pipe 1 through the first open end thereof and
be received in the extra resin receiving tank 16.

Although, it is illustrated in Fig. 3 that the ball-like
pig 14 is forced to move through the pipe 1 by a suction force

generated by the suction pump 15, it 1s also possible to have

an air blower (not shown) connected to the second open end of
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the pipe 1, so as to provide a pushing force to cause the pig
14 to move through the pipe 1 in the same manner.

Clearly, it is essential that the above-described second
and third processes should be performed before the resin
lining layer ¢ formed during the above first process becomes
hardened.

It is understood from the above description that, with
the use of the method according to the present invention, an
even resin lining layer having a desired and uniform thickness
may be formed on the internal surface of an existing
underground pipe, with re§in thickness on the top being equal
to that on the bottom.

Moreover, with the use of the method according to the
present invention, since a flake material made of a synthetic
short fiber 1s caused to‘adhere to the uncured resin layer and
is further embeded deep into the resin layer, the resin lining
layer formed on the internal surface of the existing pipe will
be greatly reinforced. Therefore, it is possible not only to
prevent the flowing away or flowing down of the uncured resin
layer, but also to obtain a greatly reinforced resin lining
layer strongér than a resin lining layer obtained 1n a
conventional method.

Yhile the presently preferred embodiments of the this
invention have been shown and described above, it 1is: to be

understood that these disclosures are for the purpose of

illustration and that various changes and modifications may be

...10._
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forth in the appended claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for lining the internal surface of a
pipe having a first open end and a second open end,
sald method comprising the steps of:

lntroducing a predetermined amount of a resin
into the pipe through the first open end thereof:

causing the introduced resin to move through the
plipe toward the second open end thereof, so as to form
a resin lining layer on the internal surface of the
pipe;

blowing into the pipe a predetermined amount of

flake material and causing the flake material to

adhere to the surface of resin lining layer in the
plpe;

inserting into the pipe a ball-like pig having a
predetermined diameter such that an even resin lining

layer having a desired uniform thickness may be formed

on the internal surface of the pipe; and

causing the 1inserted ball-like pig to move
Cthrough the pipe along the entire length thereof,
Chereby embeding the above flake material into the
resin lining layer, and forming on the pipe internal
surface an even resin lining layer having a desired

unlform thickness.

2 . The method according to claim 1, wherein the
flake material is embeded into an uncured resin layer
SO as to obtain a reinforced resin ling layer upon

resin hardening.
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3. The method according to claim 1, wherein the

flake material is made of a synthetic short fiber.

4. The method according to claim 3, wherein the
synthetic short fiber is a glass fiber, carbon fiber

or polyester fiber.

5. The method according to claim 1, wherein a
predetermined amount of the flake material is
introduced into the pipe through either the first open

end or the second open end of the pipe.

o . The method according to claim 1, wherein a

predetermined amount of the flake material 1is
Introduced into the pipe by means of a high speed air
flowing 1into the pilpe, such that the flake material

may adhere to the surface of the resin lining laver in

the pipe.

7. The method according to claim 1, wherein an
extra flake material receiving means for receiving

extra flake material 1s provided at the second open

end of the pipe opposite to the first open end through

which the flake material is introduced into the pipe.

8. The method according to claim 1, wherein the
ball-like pig 1s caused to move through the pipe by a

suction force generated by a suction pump.

9. The method according to claim 1, wherein the

13
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ball-1like pig 1s caused to move through the pipe by a

pushing force generated by an air blower.

10. The method according to claim 1, wherein an
extra resin receiving means for receiving extra resin

1s provided at the second open end of the pipe

opposite to the first open end through which the ball-

like pilg 1s 1introduced 1nto the pipe.

14
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FIG.4

PRIOR ART

FIG.5

PRIOR ART
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