(12) STANDARD PATENT (11) Application No. AU 2015351723 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(74)

(56)

Title
Floating flap gate

International Patent Classification(s)
EO06B 5/00 (2006.01) E02B 7/50 (2006.01)
E02B 7/38 (2006.01) EO04H 9/14 (2006.01)
EO02B 7/40 (2006.01)
Application No: 2015351723 (22) Date of Filing:  2015.08.19
WIPO No: WO16/084433

Priority Data

Number (32) Date (33) Country
2014-241559 2014.11.28 JP
Publication Date: 2016.06.02

Accepted Journal Date: 2020.02.27

Applicant(s)
Hitachi Zosen Corporation

Inventor(s)
Morii, Toshiaki;Tanaka, Toshikazu;lnagaki, Takahide;Nakayasu, Kyoichi

Agent / Attorney
Davies Collison Cave Pty Ltd, Level 15 1 Nicholson Street, MELBOURNE, VIC, 3000, AU

Related Art
JP 2013002250 A




wo 2016/084433 A1 | J1 V1 0V 0 O RO

12) FEFBAENICE DV T AR S -ERERE

(19) tH SR &NBOFR A HEHLES >
e % O OO0 O A

/ 10) B ABES
Tt = WO 20161084433 Al
2016 £ 6 A2 B(02.06.2016)  \wipO | PCT
(51) ERFHELE: Takahide); T 5598559 KRR FF KR it 2T X @&
E06B 5/00 (2006.01) E02B 7/50 (2006.01) 1 TE7&FE89%5 HIEMBEXEHA
E02B 7/38 (2006.01) EO04H 9/14 (2006.01) Osaka (JP). fH{R IR — (NAKAYASU, Kyoichi); T
E02B 7/40 (2006.01) 5598559 KR AMRMEZ IRmEL1TH?Y
= — ¥, \ 'A
@) ERHEES PCT/JP2015/073191 H8 9% HIEMHARIMN Oska (D)
. . 7y REBA: EL #Eth, 4 (MIZOGAMI, Tetsuya et
2) B%Z\ﬁlﬁEEl._ 2015 £ 8 B 19 H(19.08.2015) al); 75500004 KBRAF AR TR EIAET 1 — 1 0
25 EREREDESE: HAREE —4 XKETHHEIN 2 F Osaka(JP).
6) ERARDEE: HAGE 81 ?gf (ETROBZNRY, £ TOREOEAR
— EMTHE): AR, AG, AL, AM, AO, AT, AU, AZ, BA,
(30) BEET—4X:
458 2014-241559 2014 &£ 11 A 28 H(28.11.2014) JP gg’, CBS ’ CBI? ’CBZI:I]’DET{]’)E?%DE %g ZDZC ‘ECCEECELGCEI;I
(71) HEE A B iLiE ik # X & # (HITACHI ZOSEN FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
CORPORATION) [JP/JP]; T 5598559 KBR FF K BR i IR, IS, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
FZIREENL1TE7E89F Osaka(JP). LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,
- MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
(72) FEBAE: HH & MORI, Toshiaki); T 5598559 QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
ARERRIEZIXEEL1TE7E89S ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
BIE&EM%ERXESEAN Osaka OP). A F — UZ, VC, VN, ZA, ZM, ZW.

TANAKA, Tostilara) 72398559 XBEAXERE (0 eom mmonRY . 2 CORBOLEER

T = ey E 3 ah .
£ AN Osaka JP). FE1E £ F (INAGAKI, & HYE[ EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,

[(fEH]

(54) Title: FLOATING FLAP GATE
) RPEDEH . ZARKX 75 v TH¥—+
[Eg2]

(57) Abstract: The present invention simplifies a frame constituting a door body and reduces the manufacturing precision and as-
sembly precision of the door body to reduce manufacturing hours. A floating flap gate 1 is installed on a road surface rs at the inlet
portion of a building or underground space. The floating flap gate 1 is configured from a bottom fitting 5 in which a vertical
swinging bearing part provided on the base-end side of a door body 4 is attached to a base-end part 4a of the door body 4, a resin
plate 6 for supporting the door body 4 when the door body 4 is vertical, a water-blocking membrane 13 for covering the bottom fit-
ting 5 and the resin plate 6, a first restraining plate 14 attached to a portion of the water-blocking membrane 13 covering the bottom
fitting 5, and a second restraining plate 16 attached to a portion of the water-blocking membrane 13 covering the resin plate 6. The
bottom fitting 5 has a length equal to the width of the door body 4, and forms a protruding circular arc surface 5a on a projecting
portion 5b of the corner part on the base-end side of a surface 4d of the door body 4. The resin plate 6 has a length equal to that of
the bottom fitting 5, and has a recessed circular arc surface 6a that matches the protruding circular arc surface 5a of the bottom fit-
ting 5.
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FLOATING FLAP GATE

TECHNICAL FIELD

[0001] The present invention relates to a floating flap gate that is installed on a
road surface at an entrance portion of a building or an underground space in order to
prevent, for example, at the time of rising water, the rising water from flowing into
the building or the underground space by raising, at the time of rising water, a gate

leaf to block the entrance portion.

BACKGROUND

[0002] In some cases, on a road surface at an entrance portion of a building or an
underground space, a floating flap gate that is configured to block said entrance
portion is installed in order to prevent, at the time of rising water, the rising water

from flowing into the building or the underground space.

[0003] The floating flap gate of this type has a configuration in which the gate leaf is
provided with a buoyancy forming portion, and by using water pressure of water
flbwing into the entrance portion of the building or the underground space and

buoyancy of the gate leaf itself, the gate leaf is raised to block said entrance portion.

[0004] The gate leaf of the floating flap gate is installed on the road surface or a
receiving base provided on the road surface so as to be freely rotatable via a hinge
provided at each of two locations on the gate leaf in a width direction thereof (see, for

example, Patent Literature 1).

[0005] In a case, however, where the gate leaf is structured to be raised via the
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hinge, such a complicated structure requires higher levels of manufacturing precision
and assembly precision, resulting in an increase in manufacturing man-hour.
Furthermore, a load acting on the gate leaf is concentrated on the hinge, thus

requiring a frame that is a component of the gate leaf to have high strength.

RELEVANT REFERENCES

LIST OF RELEVANT PATENT LITERATURES

[0006]

Patent Literature 1: JP H10-121444 A

SUMMARY

[0007] Preferred embodiments of the present invention seek to solve a problem
that the floating flap gate having a configuration in which the gate leaf is installed on a
road surface or the receiving base provided on the road surface so as to be freely
rotatable via the hinge is complicated in structure, resulting in an increase in
manufacturing man-hour. Furthermore, preferred embodiments of the present
invention seek to solve another problem that a load is concentrated on the hinge, thus

requiring the frame that is a component of the gate leaf to have high strength.

[0008] Preferred embodiments of the present invention seek to structurally simplify
a frame that is a component of a gate leaf and reduce required levels of manufacturing
precision and assembly precision, thereby reducing a manufacturing man-hour, based
on a simplification of a support portion structure of the gate leaf by adopting a
structure in which a load acting on the gate leaf is not concentrated thereon but

dispersed.
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[0008A] In accordance with an aspect of the present invention, there is provided
a floating flap gate installed on an entrance portion of a building in order to block the
entrance portion at a time of rising water, and configured so that a gate leaf is able to
swing upward around a proximal end side of the gate leaf as a fulcrum, the floating flap
gate comprising: an upward swinging support portion provided on the proximal end
side of the gate leaf, wherein the swinging support portion comprises: a first member
mounted to an end portion of the gate leaf on the proximal end and having a convex
circular arc-shaped surface; and a second member having a concave circular arc-
shaped surface to be mated with the convex circular arc-shaped surface of the first
member, configured to support the gate leaf in a raised state as a receiving seat to
receive a portion where the convex circular arc-shaped surface is formed; a
waterproof membrane disposed on a surface side of each of the first member and the
second member so as to cover the first and second members; a first seal clamp
mounted on the surface side of the first member so as to integrally sandwich a
portion of the waterproof membrane which portion covers the first member, between
itself and the first member; and a second seal cramp mounted on the surface side of
the second member so as to integrally sandwich another portion of the waterproof
membrane which portion covers the second member, between itself and the second

member or a base disposed on the proximal end side of the gate leaf.

[0009] The present invention is to provide a floating flap gate that is installed on a
road surface at an entrance portion of a building or an underground space in order to
block the entrance portion at the time of rising water, and configured so that a distal
end side of the gate leaf is able to swing upward in a height direction along a water
inflow direction around a proximal end side of the gate leaf as a fulcrum. The floating

flap gate is characterized most principally in that an upward swinging support
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portion that is provided on the proximal end side of the gate leaf is composed of a
bottom fitting, a resin plate, a waterproof membrane, a first seal clamp, and a second

seal clamp, which are described below.

[0010] The bottom fitting is mounted to an end portion of the gate leaf on the
proximal end side, has a length equal to a width of the gate leaf, and has a convex
circular arc-shaped surface formed at a proximal end side corner portion of a surface

of the gate leaf in a lowered state.

[0011] The resin plate is to support the gate leaf in a raised state as a receiving seat
to receive a portion of the bottom fitting in which portion the convex circular arc-
shaped surface is formed, is equal in length to the bottom fitting, and has a concave
circular arc-shaped surface to be mated with the convex circular arc-shaped surface

of the bottom fitting.

[0012] The waterproof membrane is disposed on a surface side of each of the

bottom fitting and the resin plate so as to cover the bottom fitting and the resin plate.

[0013] The first seal clamp is mounted on the surface side of the bottom fitting so as
to integrally sandwich a portion of the waterproof membrane which portion covers

the bottom fitting, between itself and the bottom fitting.

[0014] The second seal clamp is mounted on the surface side of the resin plate so as
to integrally sandwich a portion of the waterproof membrane which portion covers
the resin plate, between itself and the resin plate or a base disposed on the proximal

end side of the gate leaf.

[0015] In the presentinvention described above, the gate leaf is supported in such a

manner that the portion of the bottom fitting mounted to the end portion of the gate

-4 -
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leaf on the proximal end side and having a length equal to a width of the gate leaf, in
which the convex circular arc-shaped surface is formed, is received by the resin plate
as the receiving seat, which has the concave circular arc-shaped surface to be mated
with the convex circular arc-shaped surface and is equal in length to the bottom
fitting. Accordingly, the gate leaf can be supported, with a load acting by itself being
dispersed, and thus a frame that is a component of the gate leaf can be structurally

simplified.

[0016] Furthermore, the support portion of the gate leaf is composed of the bottom
fitting, the resin plate, the waterproof membrane disposed so as to cover the bottom
fitting and the resin plate, the first seal clamp that integrally sandwiches the
waterproof membrane between itself and the bottom fitting, and the second seal
clamp that integrally sandwiches the waterproof membrane between itself and the
resin plate or the base. Accordingly, a configuration of the support portion can be
simplified, and thus it is possible to reduce required levels of manufacturing precision

and assembly precision and hence a manufacturing man-hour.

ADVANTAGES

[0017] According to the present invention, the gate leaf can be supported, with a
load acting by itself being dispersed, and thus a frame that is a component of the gate
leaf can be structurally simplified. Furthermore, a configuration of the support
portion can be simplified, and thus it is possible to reduce required levels of
manufacturing precision and assembly precision and hence a manufacturing man-

hour.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0018] Fig. 1 is a view, as seen from a side, of a floating flap gate of the present
invention as a whole.

Fig. 2 is an enlarged view of a proximal end side of a gate leaf shown in Fig.

Fig. 3 is an enlarged view of an upward swinging support portion of the gate
leaf shown in Fig. 1.

Fig. 4 is a view, as seen from a side of the upward swinging support portion,
showing a state where, in the floating flap gate of the present invention when raised, a
weight of the gate leaf is supported by a resin plate.

Fig. 5 is a view, as seen from the side of the upward swinging support
portion, showing a state of supporting a hydraulic load in a case where, in the floating
flap gate of the present invention when raised, the gate leaf has floated up under said
hydraulic load.

Fig. 6 is a view explaining another configuration of a waterproof

membrane.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] The present invention has as its object to structurally simplify a frame of a
gate leaf by adopting a structure in which a load acting on the gate leaf is dispersed and
to reduce required levels of manufacturing precision and assembly precision, thereby

reducing a manufacturing man-hour.

[0020] Further, the present invention has achieved the object by adopting a
structure in which the end portion of the gate leaf on the proximal end side is
supported in such a manner that the portion of the bottom fitting having a length

equal to a width of the gate leaf, in which the convex circular arc-shaped surface is
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formed, is received by the resin plate as the receiving seat, which has the concave
circular arc-shaped surface to be mated with the convex circular arc-shaped surface

and is equal in length to the bottom fitting.

EMBODIMENTS

[0021] With reference to Fig. 1 to Fig. 5, the following describes one embodiment of
the present invention in detail Fig. 1 is a view, as seen from a side, of a floating flap
gate of the present invention as a whole, Fig. 2 is an enlarged view of a proximal end
side of a gate leaf shown in Fig. 1, and Fig. 3 is an enlarged view of an upward

swinging support portion of the gate leaf shown in Fig. 1.

[0022] In Fig. 1 to Fig. 3, reference number 1 denotes a floating flap gate of the
present invention. The floating flap gate 1 may be installed, usually in a lowered state,
on a road surface “rs” between side walls 2 installed at, for example, an entrance
portion of a building or an underground space. The floating flap gate 1 blocks the
entrance portion in a water-tight state by raising the end portion 4b of the gate leaf 4
having buoyancy generating ability on the distal end side thereof with an end portion
4a of the gate leaf 4 on a proximal end side thereof as a fulcrum by using pressure of
water flowing into an entrance portion of a building or an underground space.
Hereinafter, the end portion of the gate leaf 4 on the proximal end side is referred to
as a proximal end portion 4a. Furthermore, the end portion thereof on the distal end

side is referred to as a distal end portion 4b.

[0023] In the floating flap gate 1 of the present invention, an upward swinging
support portion provided at the proximal end portion 4a of the gate leaf 4 may have a

configuration described below.
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[0024] Reference number 5 denotes a bottom fitting of, for example, an L shape that
may be mounted in a water-tight state so as to be in contact with an end surface 4aa
of the gate leaf 4 in the proximal end portion 4a and a surface 4d of the gate leaf 4 in
the lowered state. The bottom fitting 5 may have a length equal to a width of the gate
leaf 4 so as to exist over an entire region of the gate leaf 4 in a width direction thereof.
Further, a portion of the bottom fitting 5, which is in contact with the surface 4d of the
gate leaf 4, may be made to protrude in an opposite direction to the distal end portion
4b of the gate leaf 4, forming a convex circular arc-shaped surface 5a on a side
opposed to the road surface “rs”. Hereinafter, the portion made to protrude to form

the convex circular arc-shaped surface 5a is referred to as a protruding portion 5b.

[0025] Reference number 6 denotes a resin plate that may have a length equal to the
length of the bottom fitting 5 and have a surface opposed to the convex circular arc-
shaped surface 5a of the bottom fitting 5, which is formed in such a concave circular
arc shape as to be mated with the convex circular arc-shaped surface 5a. Hereinafter,
this surface formed in the concave circular arc shape is referred to as a concave

circular arc-shaped surface 6a.

[0026] In an embodiment shown in Fig. 1 to Fig. 3, the gate leaf 4 in the lowered
state may be supported on a back surface 4c thereof on its distal end side and its
proximal end side by a plurality of gate leaf receiving members 11 disposed at a
predetermined interval therebetween in the height direction (a direction parallel to a
plane of each of Fig. 1 to Fig. 3) of the gate leaf 4. Each of the gate leaf receiving
members 11 may have a receiving surface 11a to receive the gate leaf 4b and a screw
shaft 11b provided on an opposite side to the receiving surface 11a. Each of the gate
leaf receiving members 11 may be configured to be able to adjust a position of the

receiving surface 11a in a height direction, which supports the gate leaf 4 in the

-8-
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lowered state, by screw-fitting the screw shaft 11b into a female screw member 10
securely disposed on a lower surface of a horizontal member 9 connecting a middle
portion of a base 8 in a height direction, which is provided on the proximal end side of
the gate leaf 4, to a middle portion of a gate leaf distal end receiving member 7 in a

height direction, which is provided on the distal end side of the gate leaf 4.

[0027] The gate leaf distal end receiving member 7 that is in contact with the distal
end side of the gate leaf 4 in the lowered state and the base 8 provided on the proximal

end side of the gate leaf 4 may have a length equal to the width of the gate leaf 4.

[0028]  The resin plate 6 may be placed on a resin plate receiving member 12
disposed on the horizontal member 9. When the gate leaf 4 is in the lowered state and
thus is supported by the door receiving members 11, a gap “s“ may be formed

between the concave circular arc-shaped surface 6a of the resin plate 6 and the

convex circular arc-shaped surface 5a of the bottom fitting 6 (see Fig. 3).

[0029] Reference number 13 denotes a waterproof membrane that is disposed to
extend over a surface 5c of the bottom fitting 5 and a surface 6b of the resin plate 6.
The waterproof membrane 13 cover the bottom fitting 5 and the resin plate 6, thus
preventing water leakage from, for example, the gap “s” between the bottom fitting 5

and the resin plate 6, a space between the resin plate 6 and the base 8, or the like.

[0030] On a portion of the waterproof membrane 13, which covers the bottom
fitting 5, a first seal clamp 14 is disposed. The first seal clamp 14, the waterproof
membrane 13, and the bottom fitting 5 are integrally fastened together by, for

example, a bolt 15.

[0031] Furthermore, on another portion of the waterproof membrane 13, which

-9.
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covers the resin plate 6, a second seal clamp 16 is disposed. The second seal clamp 16,
the waterproof membrane 13, and, for example, the base 8 may be integrally fastened

together by another bolt 15.

[0032] In order to be able to support the bottom fitting 5 via the waterproof
membrane 13 when the gate leaf 4 has been raised and floated up under buoyancy
and water pressure, the second seal clamp 16 may have such a length that an end
portion 16a thereof on a first seal clamp 14 side extends to above the protruding

portion 5b of the bottom fitting 5.

[0033] In the floating flap gate 1 of the present invention configured as above, in a
case where water flows in to cause the gate leaf 4 to be raised, as shown in Fig. 4, the
concave circular arc-shaped surface 6a of the resin plate 6 may function as a receiving
seat to receive the protruding portion 5b of the bottom fitting 5 and support a weight
of the gate leaf 4 at a position indicated by an arrow. That is, in the present invention,

the bottom fitting 5 and the waterproof membrane 13 may fulfill a hinge function.

[0034] On the other hand, in a case where the gate leaf 4 in a raised state floats up
under buoyancy and water pressure, as shown in Fig. 5, the gate leaf 4 under
buoyancy and water pressure may be supported at the end portion 16a (a position

indicated by an arrow) of the second seal clamp 16 on the first seal clamp side.

[0035] When the gate leaf 4 under buoyancy and water pressure is supported in
such a state, the waterproof membrane 13 may be subjected to a tensile load.
Accordingly, in order to suppress stretching of the waterproof membrane 13 when
subjected to a tensile load, it may be desirable that a fiber-containing film is used as the

waterproof membrane 13.
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[0036] Furthermore, together with a tensile load, a pull-out load may be exerted on
the waterproof membrane 13, and thus it may be desirable that the waterproof
membrane 13 is shaped to be thicker at end portions 13a thereof on each of the distal
end side and the proximal end side of the gate leaf 4 than at a center portion thereof
so that the waterproof membrane 13 is prevented from being pulled out even when a

pull-out load is exerted thereon.

[0037] Needless to say, the present invention is not limited to the above-described
example, and changes can be made to the embodiment as appropriate without

departing from the technical scope recited in the claims.

[0038] For example, as shown in Fig. 6, it may also be possible that the waterproof
membrane 13 has a double structure composed of a fiber film 13b having tensile

strength and a rubber film 13c having a water cut-off capability..

[0039] Furthermore, while the above-described example has explined a case where
the floating flap gate 1 of the present invention is installed at an entrance portion of a
building or an underground space, the floating flap gate 1 of the present invention can
be installed also at, without being limited to an entrance portion of a building or an

underground space, for example, an opening portion of a seawall or a breakwater.

LIST OF REFERENCE NUMBERS

[0040]
1 floating flap gate
4 gate leaf
4a proximal end portion
4b distal end portion
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4d

5a
5b
5¢

6a
6b

13
14
16
16a
rs

S

[0041]

surface

bottom fitting

convex circular arc-shaped surface
protruding portion

surface

resin plate

concave circular arc-shaped surface
surface

base

waterproof membrane

first seal clamp

second seal clamp

end portion

road surface

gap

The reference in this specification to

any prior publication (or

information derived from it), or to any matter which is known, is not, and should not

be taken as an acknowledgment or admission or any form of suggestion that that prior

publication (or information derived from it) or known matter forms part of the

common general knowledge in the field of endeavour to which this specification

relates.

[0042]

While various embodiments of the present invention have been

described above, it should be understood that they have been presented by way of

example only, and not by way of limitation. It will be apparent to a person skilled in
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the relevant art that various changes in form and detail can be made therein without
departing from the spirit and scope of the invention. Thus, the present invention
should not be limited by any of the above described exemplary embodiments.

[0043] Throughout this specification and the claims which follow, unless the
context requires otherwise, the word "comprise”, and variations such as "comprises”
and "comprising”, will be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or

group of integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A floating flap gate installed on an entrance portion of a building in order to
block the entrance portion at a time of rising water, and configured so that a gate leaf
is able to swing upward around a proximal end side of the gate leaf as a fulcrum, the
floating flap gate comprising:

an upward swinging support portion provided on the proximal end side of the
gate leaf, wherein the swinging support portion comprises:

a first member mounted to an end portion of the gate leaf on the
proximal end and having a convex circular arc-shaped surface; and

a second member having a concave circular arc-shaped surface to be
mated with the convex circular arc-shaped surface of the first member,
configured to support the gate leaf in a raised state as a receiving seat to
receive a portion where the convex circular arc-shaped surface is formed;

a waterproof membrane disposed on a surface side of each of the first member
and the second member so as to cover the first and second members;

a first seal clhmp mounted on the surface side of the first member so as to
integrally sandwich a portion of the waterproof membrane which portion covers the
first member, between itself and the first member; and

a second seal cramp mounted on the surface side of the second member so
as to integrally sandwich another portion of the waterproof membrane which portion
covers the second member, between itself and the second member or a base disposed

on the proximal end side of the gate leaf.

2. The floating flap gate according to claim 1, wherein the first member has a

length equal to a width of the gate leaf, and the second member is equal in length with
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the first member.

3. The floating flap gate according to claim 1 or 2, wherein when the gate leaf in a
raised state has floated up due to buoyancy and water pressure, the gate leaf is
supported via the waterproof membrane at an end portion of the second seal clamp

on a side of the first seal clamp.
4. The floating flap gate according to any one of claims 1 to 3, wherein when the
gate leaf is lowered, a gap is present between the convex circular arc-shaped surface of

the first member and the concave circular arc-shaped surface of the second member.

5. The floating flap gate according to any one of clhims 1 to 4, wherein the first

member is made of metal and the second member is made of resin.
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