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[DESCRI PTI ON]
[I nvention Titlel

| NJECTI ON WATERSTOP

[Technical Field]

The present invention relates to a waterstop.

[Background Art]

In general, a waterstop is intended to be provided at
the wall joint between concrete walls so as to prevent water
frompenetrating into the inside of the walls fromthe outside
of the walls.

FIGS. 1 and 2 illustrate a waterstop disclosed i n Korean
Pat ent Regi stration No. 10-09756409.

The prior art waterstop 10, which is illustrated in the
FIGS. 1 and 2, includes a body 20, a lower portion 50, a
wat er proof portion 40 and | ateral supports 30.

The body 20 is provided at one end thereof with a
protrusion 22 and at the other end thereof wth a fitting
hole 25 into which the protrusion 22 is fitted. A plurality
of such waterstops 10 are coupled to each other, and are
provi ded at the boundary between stacked concrete walls so as
to i npl ement wat er proofing therebetween.

The | ower portion 50 extends downwards by a

predeterm ned distance, and is stuck into a first-stage
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concrete mass 71 charged in a formmrk 60 before the concrete
mass 71 cures.

The waterproof portion 40 is integrally extrusion-
nol ded with the body 20, and extends upwards so as to be
di sposed along the | ower portion of a second-stage concrete
mass. After the lower portion 50 is stuck into the first-
stage concrete mass 71 and is held therein, the second-stage
concrete mass (not shown) is charged into a formmrk (not
shown), which is newy constructed, on the first-stage
concrete mass 71. At this point, the waterproof portion 40
is disposed in the | ower portion of the second-stage concrete
mass in the state of being vertically erected.

Al though the FIGS. 1 and 2 illustrate the case in which
the waterstop is applied to concrete walls which are
vertically stacked on each other, the waterstop may al so be
applied to the case in which concrete walls are continuously
and horizontally stacked such that the wall joint is
vertically forned

The prior art waterstop has a limtation on prevention

of penetration of water after construction of the waterstop

in concrete walls. For exanple, when water begins to
penetrate into a concrete wall from the outside of the
concrete wall, the water may flow al ong the outer surface of

the waterstop and may then reach the inner surface of the

concrete wall
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[Di scl osurel

[Techni cal Probl eml

It is an object of the present invention to solve at

| east one of the problens of the prior art.

Specifically, the object of the present invention is
to provide a novel injection-type waterstop capable of
bl ocking the penetration of water by injecting a grout

material at the tinme of occurrence of water penetration.

[Techni cal Sol ution]

In at | east one enbodi nent of the present invention,
an injection waterstop includes a central portion, a first
extensi on extending fromone side of the central portion and
a second extension extendi ng fromanot her side of the central
portion, and is elongated in a | ongi tudi nal direction, wherein
the injection waterstop being enbedded in a concrete wall
joint so as to basically prevent water frompenetrating t oward
an inside froman outside of the concrete wall and allow an
grout material injection work in case where the water
penetration occurs.

In at | east one enbodi nent of the present invention,
the injection waterstop includes an injection portion
including a hollow hole, which is longitudinally forned

t heret hrough and into which a grout material is injected, and
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at least one ejection hole, which allows the hollow hole to
comuni cate with an outside of the hole and thus allows the
grout material to be ejected to the outside, and a cover
portion, which is provided on one side of an outer surface of
the injection portion so as to cover the ejection hole and to
thus prevent foreign substances from entering an inside of
the injection portion.

In at | east one enbodi nent of the present invention,
the injection portion may include a recess forned in an outer
surface thereof, and the ejection hole may i nclude an outl et
formed on an recessed surface of the recess, wherein the
cover portion may include a protrusion, which is received in
the recess so as to block the outlet of the ejection hole.

In at | east one enbodi nent of the present invention,
t he cover portion may be nade of a perneable nmaterial but a
portion of the cover portion corresponding to the ejection
hol e may be made of an inperneable material.

In at | east one enbodi nent of the present invention,
the hollow hole in the injection portion may be provided
therein with an inner hollow pipe, which is nade of a
mat eri al having higher hardness than that of the injection
portion and has a circul ar section.

In at | east one enbodi nent of the present invention,
the injection portion and the inner pipe my be integrally

formed with extrusion nol ding.
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In at | east one enbodi nent of the present invention,
the ejection hole my be fornmed on only one side of the
I njection portion with respect to an imaginary central |ine
extendi ng through the first and second extensi ons but not on
the opposite side of the injection portion.

In at | east one enbodi nent of the present invention,
t he one side of the injection portion, on which the ejection
hole is forned, corresponds to the side facing the outside
of the concrete walls.

In at | east one enbodi nent of the present invention,
the injection portion may be fornmed in the central portion

In at | east one enbodi nent of the present invention,
the injection portion may be fornmed in each of an end of the

first extension and an end of the second extension.

In at | east one enbodi nent of the present invention,
the injection portion miy be formed in at |east one of the
central portion, the first extension and the second
extension, and a holl ow hole may be formed in anot her one of
the central portion, the first extension and the second
extension, one end of the injection portion conmunicating

with one end of the hollow hole via a conmuni cation pipe.

[Advant ageous Effects]
The injection waterstop according to the present

i nventi on has an advant age of allowi ng the i njection of grout
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to be perforned at the time of occurrence of water
penetration, thereby further secondarily preventing water

penetration.

[Description of Draw ngs]

The above and other objects, features and other
advant ages of the present invention will be nore clearly
understood fromthe follow ng detail ed description taken in
conjunction with the acconpanyi ng draw ngs, in which:

FIGs. 1 and 2 show a prior art waterstop.

FIG 3 is a perspective view a waterstop according to
an enbodi nent of the present invention;

FIG 4 is a cross-sectional view of FIG 1;

FIG 5 is a viewillustrating the waterstop enbedded
in concrete slurry before the concrete slurry is cured;

FIG 6 is aviewillustrating the state in which water
penetration occurs after construction of a concrete wall;
and

FIG 7 is aviewillustrating the injection of grout,
which is perforned after the occurrence of wat er

penetration.

[Best Model
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First, an injection waterstop according to an
enbodi ment of the present invention will be described in
detail with reference to FIGS. 3 and 4.

The injection waterstop is elongated so as to have a
predetermned length in the longitudinal direction. The
|l ength of the injection waterstop may vary dependi ng on the
type of wall construction. The injection waterstop nay be
applied not only to a horizontal wall joint but also to a
vertical wall joint.

Particularly, when concrete walls for a subway station
bui |l di ng are constructed, the injection waterstop nay be used
to prevent water penetration to the inner surface from the
outer surface of the concrete walls through a vertical wall
joint between the concrete walls.

For exanple, the concrete wall may be constructed to a
hei ght of 40 mor nore. 1In this case, because the pressure
attributable to water penetration is a high pressure greatly
exceedi ng atnospheric pressure, it is preferable to design
the waterstop so as to sufficiently prevent water penetration
under hi gh pressure.

The body of the waterstop according to the enbodi nent
of the present invention includes a central portion 110, a
first extension 120 and a second extension 130. Here, the

first extension 120 and the second extension 130 extend
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oppositely from the central portion 110 positioned
t her ebet ween.

When concrete slurry is poured so as to construct a
first concrete wall, the first extension 120 is stuck into
the concrete slurry before the concrete slurry cures, and is
securely enbedded in the first concrete wall after curing of
the concrete slurry. Thereafter, concrete slurry for
construction of a subsequent concrete wall is poured so as to
enbed the second extension 130 therein and is cured.

An injection portion 140 is formed in the central
portion 110 of the body of the waterstop. The injection
portion 140 includes a hollow hole 141 forned in the centra
portion 110, and an ejection hole 142 connecting the holl ow
hole 141 to the outer surface of the central portion 110.

A plurality of the ejection holes 142 may be formed on
the central portion 110 and arranged in the | ongitudinal
direction with predetermned intervals. Also, the ejection
holes 142 nmay be formed in a partially circunferential
direction in a zigzag pattern. Ej ection holes 142 fornmed
along a first imaginary line parallel to the | ongitudinal
direction and ejection holes 142 fornmed along a second
imaginary line parallel to the longitudinal direction may be
arranged so as to be out of alignment with each other in a

circunferential direction
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The central portion 110 is provided on the outer
surface thereof with a plurality of recesses 143 each having
a semcircular section, on the bottons of which the ejection
hol es 142 are forned.

The hollow hole 141 is provided therein with a first
i nner pipe 160, which also has therein a hollow hole 161 and
ej ection holes 162.

The first inner pipe 160 is preferably nade of a
material that has a higher hardness than that of the central
portion 110 of the body of the waterstop.

For exanpl e, although the waterstop body and the first
i nner pipe 160 are made of PBC or TPO (Therno Plastic Oefin
(Pol yner)) anong plastic materials, the first inner pipe 160
Is made of a material having higher hardness than that of
the wat erstop body.

Because the central portion 110 may be pressed and
deformed due to external pressure when the first inner pipe
160 is not provided, the first inner pipe 160 is preferably

made of a material having higher hardness than that of the

central portion 110. As wll be described later, the first
I nner pipe 160 serves as an injection channel for Iliquid
grout. Accordingly, for efficient injection of the liquid

grout, the first inner pipe 160 is preferably nade of a

mat eri al capable of preventing the shape of the first inner



10

15

20

pi pe 160 from changi ng even during manufacture of the first
I nner pipe or construction of a concrete wall.

The wat erstop body and the first inner pipe 160 may be
integrally formed with each ot her through extrusion nolding,
and the ejection holes 142 and 162 may be forned after the
extrusi on nol di ng.

The central portion 110 is provided on the outer surface
thereof with a cover portion 150 for blocking the ejection
hol es 142.

The <cover portion 150 is also elongated in the
| ongi tudinal direction, and is provided on the inner surface
thereof with protrusions 151, which are forned at positions
corresponding to the ejection holes 142.

The protrusions 151 are respectively received in the
recesses 143 fornmed in the outer surface of the central
portion 110 so as to block the ejection holes 142 fornmed in
the bottons of the recesses 143.

The cover portion 150 is preferably nade of a perneable
material such that, when liquid grout is injected into the
wat erstop, the cover portion 150 allows the liquid grout to
permeat e t herethrough. For exanple, the cover portion 150 is
made of a foanmed material. Specifically, the cover portion
150 i s made of perneabl e sponge, rubber, non-woven fabric or

the |ike.

10
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Furthernore, the cover portion 150 may be nmade of a
material that allows mcro-cenent, urethane or the like to
per meat e t heret hrough.

At | east the ends of the protrusions 151 are nade of an
i nperneabl e materi al 152 that does not all ow water or concrete
slurry to perneate therethrough. The inperneable materia
152 includes, for exanple, rubber, silicone and the |ike, and
Is applied to the ends of the protrusions 151 so as to form
I nper neabl e | ayers.

FIG 5 is a view schematically illustrating the
injection waterstop enbedded in concrete slurry in which
external foreign substances are prevented from entering the
I njection portion 140.

Because concrete slurry includes water therein before
the concrete slurry finishes curing, foreign substances nay
perneate the cover portion 150 and nmay enter the ejection
hol es 142. At this point, the i nperneable nmaterial 152, which
constitutes the ends of the protrusions 151 of the cover
portion 150, prevents the perneation of foreign substances.

The cover portion 150 is pressed by concrete slurry,
and the protrusions 151 are pressed toward the ejection hol es
142 by the pressing force. Accordingly, it is possible to
prevent external foreign substances from entering the

ej ection holes 142.

11
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The cover portion 150 is preferably provided on the
outer surface of the waterstop body. Accordingly, it is
possible to prevent water penetration through the outer
surface of the waterstop body by injecting grout.

Furthernore, it is preferable that a hole is not forned
on the side of the central portion 110 opposite the side on
whi ch the ejection holes 142 are forned. The reason for this
I's because, if a hole is fornmed on the opposite side of the
wat erstop body, there nay be a problem in which foreign
substances are introduced through the hole and thus clog the
i njection portion 140 during placenent of concrete.

After a concrete wall is constructed in the state in
which the injection waterstop is enbedded therein, water my

penetrate through the wall joint in the constructed concrete

wal | . Specifically, water may penetrate through the water
channel in the wall joint from the outer surface of the
concrete wall, may flow along the outer surface of the

wat erstop and may reach the inner surface of the concrete
wall, as illustrated in FIG 6.

A mai nt enance worker may find that water penetrates the
concrete wall and flows along the inner surface of the
concrete wall. At this point, the maintenance worker may
perform an operation of injecting grout in order to prevent

further progress of the water penetration.

12
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Specifically, liquid grout may be injected through the
i njection portion 140 of the end of the waterstop, which is
exposed to the outside of the concrete wall. The injected
liquid grout is introduced through the hollow hole 161 in
the first inner pipe 160, and is ejected to the outside
through the ejection holes 142 and 162, as illustrated in
FIG 7. The liquid grout, which is ejected through the
ej ection holes 142 and 162, flows through the gaps between
the protrusions 151 of the cover portion 150 and the recesses
142, perneates the cover portion 150, and reaches the outer
surface of the cover portion 150.

The liquid grout, which has reached the outer surface
of the cover portion 150, is charged into the water channe
in the wall joint, through which water penetrates, and is
cured therein, thereby preventing water penetration through
t he water channel .

Preferably, a hollow hole 121 is fornmed in the latera
end of the first extension 120 of the waterstop body, and a
second inner pipe 170 is provided in the hollow hole 121

The injection portion 140 in the second end of the
wat er st op and the hollow hole in the | ateral end of the first
extension 120 communicate wth each other via a
comruni cati on pi pe (not shown).

When gas is injected through the hollow hole in the

| ateral end of the first extension 120 while liquid grout is

13
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injected through the injection portion 140 in the first end
of the waterstop during the injection of grout, the gas
introduced into the second inner pipe 170 in the first
extension 120 flows to the injection portion 140 through
the comruni cation pipe, and thus applies counter pressure
to the liquid grout, which flows through the injection
portion 140. At this time, because the liquid grout is
pressed from opposite sides, the liquid grout is nore
effectively ejected through the ejection holes 142 and 162.

The second inner pipe 170 is also extrusion-nolded
together with the waterstop body.

Al t hough this enbodinent is provided with the first
inner pipe 160 and the second inner pipe 170, the first
inner pipe 160 and the second inner pipe 170 may not be
provi ded i n anot her enbodi nent.

<Description of Reference Nuneral s>

110: central portion 120: first extension

121: hol |l ow hol e 130: second extension
140: injection portion 141: hol |l ow hol e

142: ejection hole 143: recess

150: cover portion 151: protrusion

152: perneable nmateri al 160: first inner pipe
161: hol |l ow hol e 162: ejection hole

170: second inner pipe

14
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[cLAl MB]

[Claim1] An injection waterstop, which includes a
central portion, a first extension extending from one side
of the central portion and a second extension extending
from another side of the central portion and which is
elongated in a longitudinal direction, the injection
wat er st op being enbedded in a concrete wall joint between
concrete walls so as to prevent water from penetrating
toward an inside from an outside of the concrete walls,
the injection waterstop conpri sing:

an injection portion including a hollow hole, which
is longitudinally fornmed therethrough and into which a
grout material is injected, and at |east one ejection
hol e, which allows the hollow hole to communicate with an
outside and thus allows the grout material to be ejected
to the outside; and

a cover portion, which is provided on one side of an
outer surface of the injection portion so as to cover the
ejection hole and thus prevent foreign substances from
entering an inside of the injection portion,

wherein the injection portion includes a recess
formed on an outer surface thereof, and the ejection hole
includes an outlet formed on a recessed surface of the

recess, and

15
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wherein the cover portion includes a protrusion,
which is received in the recess so as to block the outlet

of the ejection hole.

[Claim2] The injection waterstop according to claim 1,
wherein the cover portion is nmade of a perneable materi al
but a portion of the cover portion corresponding to the

ej ection hole is made of an inperneable material.

[Claim 3] The injection waterstop according to claim 1,
wherein the hollow hole in the injection portion is
provided therein with an inner hollow pipe, which is nade
of a material having higher hardness than a hardness of

the injection portion and has a circul ar section.

[Claim4] The injection waterstop according to claim 3,
wherein the injection portion and the inner pipe are

integrally formed with extrusion nol ding.

[Claim5] The injection waterstop according to claim 1,
wherein the ejection hole is formed on only one side of
the injection portion with respect to an inaginary central
line extending through the first and second extensions but

is not formed on an opposite side of the injection

16
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portion.

[Claim6] The injection waterstop according to claim 5,
wherein the one side of the injection portion, on which
the ejection hole is formed, corresponds to the side

facing the outside of the concrete walls.

[Claim7] The injection waterstop according to claim 1,
wherein the injection portion is fornmed in the central

portion.

[Claim 8] The injection waterstop according to claim 1,
wherein the injection portion is forned in each of an end

of the first extension and an end of the second extension.

[Claim 9] The injection waterstop according to claim 1,
wherein the injection portion is formed in at |east one of
the central portion, the first extension and the second
extension, and a hollow hole is formed in another one of
the central portion, the first extension and the second
extension, one end of the injection portion comunicating

with one end of the hollow hole via a comunication pipe.

[Cl ai m 10] The injection waterstop according to claim 9,

wherein the hollow hole fornmed in the another one of the

17



central portion, the first extension and the second

extension is provided therein with an inner holl ow pipe.
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