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Non-powered automatic opening/closing gate
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Hazard

Tsunami Cyclone Storm Surge Flood

Solution Purpose

Prevention & Mitigation Preparedness

Solution Theme

Technology Subject

River & Basin Coast Port Facility for Disaster Prevention Emergency Base & Back-up Facility Machinery &
Equipment
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[AUTO GATE (Non-powered automatic opening/closing gate) ]

Comparison with pull-up gate

-Since it opens and closes automatically according to water level conditions, you will not miss
the timing of opening and closing even in the event of a sudden flood.

-This reduces the administrator's workload and eliminates human errors such as operational
delays and operational errors.

-Gate pillars and maintenance bridges are no longer required, reducing costs and construction
time.

-Since it is non-powered, it can be installed in locations where power sources such as
electricity cannot be secured.

-The automatic opening/closing mechanism is simple and easy to maintain, reducing
maintenance costs.

-The gatepost-less structure reduces the impact on the landscape.

-This eliminates the need to work at heights during construction, improving worker safety.

Solution lllustrated

FAuto gate structure]

The auto gate (drawing below) is a gate equipment that has various improvements made by attaching
balance weights, floats, etc. to a flap-type gate to solve the problems of conventional flap gates and
improve the reliability of automatic opening and closing. is. Normally, the door body and balance weight
are balanced by opening approximately 8 degrees. A balance weight is attached to the opposite side of
the door via the rotating shaft, reducing the opening and closing force of the door using the see-saw
principle. Due to this balance function, it has quick drainage performance even under normal
conditions, and when removing inland water, the door body can be opened wide to allow a large
amount of drainage to flow, and floating matter such as garbage can also flow down at the same time. In
addition, when the outside water level has risen to prevent backflow, this gate equipment can
automatically close the gate without power by using a float attached to the back of the gate.
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Background

KPopularization of auto gates)

Sluice gates temporarily close the gate to prevent backflow into tributaries (inside the levee) when the
water level (outside water level) of the river rises due to heavy rain or typhoons, etc., to prevent flooding
within the levee. Masu. As for the types of gates installed in sluice gates, pull-up gates such as roller
gates and slide gates (drawing below) are often used, but the power for these gate opening and closing
machines is electric (motor) or human power. It will be. Gates are operated by experienced operators,
and in order to minimize damage, it is important for the operator to judge whether to open or close the
gate. However, operating gates during floods is dangerous, and the aging and shortage of operators is
also a problem, so automatic opening and closing of sluice gates is attracting attention. Especially for
small-scale sluice gates, the installation of non-powered automatic opening/closing type gate
equipment is increasing.
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[How the auto gate works]

The automatic opening/closing mechanism of the auto gate is achieved by placing balance weights and
floats in a well-balanced manner. Due to the function of the balance weight, the opening/closing force
of the automatic gate is approximately 1/5 of that of a flap gate.

Normal time |

By placing the rotation axis in front of the door body, the center of gravity of the door body moves below
the rotation axis, but the position where the door body stops in balance with the forward-tilted balance
weight is as shown in the figure below. It will be open approximately 8 degrees.

W1 X L1 (Weight self-weight moment) = W2 X L2 (Door body weight moment)

'When removing internal water|

When the door opens under the dynamic pressure of the flowing water, the rotational moment of the
balance weight acts in the direction of opening the door, making it possible to open the door wide with
a small difference in water level. When the float comes into contact with water, the door opens further,
but when the flow of water stagnates, the opening of the door quickly returns to its normal state.
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W1 X L1 -W2 X L2 = Fw X Lw(Opening moment due to water pressure)

['When preventing backflow |

When the water level rises, the buoyancy of the gate body and the buoyancy of the float act as a
rotational moment in the direction of closing the gate body, completely closing the gate. The water
depth at which the valve is fully closed is normally designed to be 70% of the outlet height, but by
changing the float installation position, the water depth at which it is fully closed can be changed (30 to
80% water depth).

Even when the gate is fully closed, if the internal water level rises above the external water level, the
gate opens slightly and drains the internal water.

W2 X L2 - W1 X LT = F3 XL3 + F4 X L4(Closing moment due to buoyancy of door body and
float)
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[Auto gate effect]

The function of automatically opening and closing without power not only reduces the labor of the
operator, but also enables reliable flood control management without missing the timing of opening and
closing the gate. Heavy rains have been occurring frequently in recent years, and we can respond
accurately to such sudden flooding. Additionally, when river water levels rise, local residents, including
operators, may be advised to evacuate, but even in such cases, the gate has a function to automatically
close, minimizing damage to the local area. It is possible to quickly stop the water and deal with it after
the water rises.

Achievements of Examples

Facility name:Yasashi Sluice
Gate size: 4.50m x 2.70m , quad
Location: Asahi City, Chiba Prefecture
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Facility name:Kamikura River Drainage Sluice
Gate size: 3.20m x 2.00m , double

Location: Yamada Town, lwate Prefecture
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Facility name:lzaributo Minami No. 22 Sluice
Gate size: 3.20m x 2.00m
Location: Titose City, Hokkaido
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Other References

ASAHI PIERLESS GATE

Realization of unmanned gate operation

and tidal waves
Balance-type
i

Won the Prime Minister Prize
~ The 5th Manufacturing Japan Grand Prize
Development of a non-powered automatic gate (auto gate)
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1OT1=POV

Thanks to automated operation and a maintenance-free structure, Auto Gate has reduced the cost of
public works. This eco-friendly gate does not spoil the surrounding scenery and excels in safety.

Merits of the balance-type non-powered gate e 1

3 Normal times
Merit Unmanned operation became possible X The gate remains
by an automatic gate structure. ‘stationary where the
torque at the center of
The gate automatically opens and closes. using a balance weight gravity of the gate body
and float even when the difference in water level is minimal. This (opening direction) and
automatic gate has been used to realize unmanned operation :';' '{:’:‘";‘l;:' ::‘::I""
without a sluice supervisor even in places where a power source "fw ;zlm“ iy
such as electricity is unavailable. are equally balanced

Merita Countermeasure for tsunamis

and high waves 2
Since Auto Gate automatically opens and closes depending on Mechanism!
the water level, it eliminates the need for gate operators even in £ b .
the event of a tsunami or high water and prevents operators from When inner water
engaging in such dangerous work. 3 g | isdischarged
The balance weight

. 5] ) 2 3 helps the gate to
| o 5 y L] open by principle of
" Pierless gate does not spoil the " . { fer bl
Merit i A B
surrounding scenery. = ? R i 4

This pierless structure is perfect for places where importance is
placed on riverscapes. It also helps ensure adequate visibility.

helps the gate to
open by principle of
buoyancy.

Merit 4 Reduced costs s L 3 3 3
> ¢ ’ Mechanism
The pierless structure does not incur cost for constructing 4 ‘
piers and control bridges. The costs can be reduced 30 to ¥ 5 When backflow
40% by combining the gate and flexible caissons. : g occurs
¥ wi outer water
I rises, causing
backflow pressure to
increase, both the
balance weight and
the float begin to work
to close to the gate.

@ The balance weight installed above the gate creates a mechanism with small gating power.
Accordingly, the gate opens and closes automatically even when there is little water-level
fluctuation.

@ The axis of rotation is set above and in front of the gate body. This helps keep the gate
open even under the initial condition when the water level is low, so water discharge is not
hindered even when the water is shallow.

@ A float is installed on the inner water side of the gate body. Accordingly, if the inner and outer
water levels rise simultaneously, buoyancy acts along with the weight to quickly close the gate.

n u T ° Balance-type The balance-type non-powered gate
G A T E ronroweredgate achieves various effects.

Non-powered sluice gates, countermeasures for tsunamis,
and consideration for scenery
owered Auto Gate

T

Auto Gate is open at normal times, but
is automatically and effortlessly closed
by the action of a balance weight if the
water level suddenly rises due to a
tsunami or torrential rain.

In addition, when the outer water level
lowers, the gate automatically opens to
discharge the inner water, protecting
gate operators against dangerous
work.

Existing sluice 3 non-powered Auto Gate

When installed on a coast, the gate b
damage to the gate body and noise
g

Impact-absorbing rubbery

L Impact.absorbing device
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AUTO Balance-type Various optional functions can be added
G n 1' E non-powered gate to Auto Gate in accordance with on-site needs.

accordance

- o~
iy dradliclunit(manual) § Hydraulic Unit (engine) Hydrauticluni{electric)

Emergency gating devices
A hydraulic cylinder or hydraulic power unit (e.g., manual, electric or engine type) can be installed in
with on-site needs.

lic unit,
)

Measuring devices (solar power)

[Poard(self-sup-

£
Solar panel 2 Borting type)

The opening of Auto Gate can be displayed using solar power alone (commercial power source unnecessary).

2012
2012
2013
2014

2014

2014

2015

2015

Major installation results

of Tawara Maki({&#) drainage sivice gate  2.00mx2.00m 1 gate
300mx275m 2 gates
Construction of Yasui(#3#) gutter pipe i others 1 gate
gate i i FAID  1.70mx1.80m 1 gate
Ibaraki Prefectural Government National project for supporting wide area rivers: 226mx1.25m 1gate
Drainage and guter pipe renovation
i pojecton 4.00mx300m 1 gate
Rivers water inake facity
Tonok (1) 470mx2.30m 1 gate
i i:
1.20mx1.20m 2 gates
Hyogo Prefectural Government National river project by special emergency acts for severe  1.60mx1.60m 1 gate
disaster countermeasures in Nomagawa River(¥F)I1)
Chubu Regional Development Bureau Embankment, rivesbank reinforcement and construction works for  1.50m1.50m 1 gate
quiter ipes in Ushio(?F ), Oigawa River(3#/1:<Ushio guter pipe>
National divisionNO.3  1.00mx1.00m 4 gate
Yamagata Prefectural Govemment  National maintenance subsidy project for wide area rvers of 1.50mx1.50m 1 gate
FY2011: i fon i
pipe gates and 260mx210m 2 gates
Wwﬁm
Miyazaki Prefectural Government Prefectural independent project of FY2012, revision NO.110-24-03-4:  3.00mx3.00m 1 gate
Saitama national for social capital  2.10m<2.10m 1 gate
development for rivers: <gate construction>
i 320mx2.10m 2 gates.
(L1 upstream: <Kawai drainage shice gates>
jakayas ) X 1 gate
and FY2015 NO.5-3: Coastal maintenance works for ports in Urakami
Port Coastm8H)
‘Shimane Prefectural Govermment Prefscurlicependent proect.Energencyther marensnce 3.10mx1.50m 1 gate
‘works for Gozugawa River(4-1)11), constructions in the lower part
of Ochiai Bashi Bridge(% 1) and shice gate of Hirakegawa
River( 381
Hokkaido Development Bureau  Improvement works of Sarugawa River(:#3)): Construction for
(1) siuice gate D
Fukushima Prefectural Government ~ Fishing port by regrant on
sluice 3 ice gat
Shizuoka Prefectural Goverment
Iwate Prefectural Government
Chiba Prefectural Govemment
. pipe gate constr inYe
—
Ibaraki Prefectural Govemment support area
e -%&'...,.,.m’m
Ty =
Kanto Development B prc o Funats
Kyusyu
Chugoku
Chubu Development 8
Chugok
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Ishikarn City

Makomanai Skiice No. 1

Yamagata City, Yamagata Prefecture

(@)Hokuriku

Ojiya City, Nligata Prefecture
Kanazawa City, lshikawa Prefecture

Fukuchiyama City, Kyoto Prefecture
Yasui Stuica

&) Kinki
Nishiwaki City, Hyogo Prefecture
Tottori City, Totiori Prefecture
Inatsuna Dranage Siuice
Nakaumi, Tottori Prefecture

Auto Gate for ocean waves \

7)Chugoku
Miyoshi City, Hiroshima Prefecture

Ishikan intake Shuce

Oketo Sluice No. 11 (1.20 m x 1.30 m)
Orderer. Abashiri D and C ( /
Hokkaido Regional Development Bureau _—

Major installation examples

Furano City

N\ 1)Hokkaido

Oketo Town

k. PO

Kasuga Sluice

Gonohe Town, Aomori Prefecture
Asami River Sluice No. 5
2) Tohoku
Noshiro City, Akita Prefecture

Hgashmatsushima City, Miyagl Predecture
Kitakami Canal Drainage Sluice

>

Ota City, Gunma Prefecture
Terasawa River 4-go Bridge Downstream Siuice

3 Kanto
Setagaya-ku, Tokyo

Choshi City, Chiba Prefecture
Ashisak) Skace

®Chubu

B)Shikok
Susaki City, Kochi Prefecture

9)Kyushu
Kurume City, Fukuoka Prefecture

Miyakonojo Clty. Miyazaki Prefecture
Yamada River Siice No. 10

Kumamoto City, Kumamoto Prefecture

Nitago Sluice

n =

Orderer: Miyoshi River Office. Chugoiu Regonal Developmant Bureau

Arase Sluice (2.00 m x 3.50 m, double)
Orderar Chisugogawa River Ofice. Kyushu Regonal Development Bureau

ASAHI PIERLESS GATE

AUTO

Maiwa Town, M Prefecture

Shimada City, Shizuoka Prefecture

§) Chubu

Kotachi Drainage Sluice (2.50 m x 2.40 m)

Ordeser: Keihin River Office, Kanto Regional

Motonakago Siuice (1.20 m = 1.30 m)
Orderer: Shinanogawa River Office, Hokuriu Regional Development

Kotsunagi River Drainage Sluice (4.70 m x 2.30 m)
Orderer: Noshiro River and National Highway Office.
Tohoky Regional Development Bureau

Sluice No. 55 (2.00 m x 2,00 m)
Orderer Susaki City, Kochi Prefecture

ASAH/NOVEX core
ASAHI INOVEX Corp. Civil and Steel Division

Noma River Drainage Sluice (1.60 m x 1.60 m)
Orderer Kitaharima Prefectural Bureau, Hyogo Prefecture

Sales Dvision  Hiraoka 8-jo 1-chome 16, Kiyota-ku, Sapporo, Japan 004-0878

Tel. +81-{0)11-853-8401

Fax. +8140)11-883-8455

Tohoku Sales Office

lzumi Excel Bidg. 4F, lzumi Chuo 1-chome 13-4, lzumi-ku, Sendai, Japan $61-3133

Tel. +81-40}22-776-1538

Fax. +814{0)22-375-1589

GATE

Hokurku Sales Office

Abuminishi 2-chome 22-33-102, Chuo-ku, Nisgata, Japan 950-0915

Tel. +81-{0)25-278-8441

Fax. +8140)25-278-8440

Kanto Sales Office

Honkan 2F, A

J-chome 20-15, Talto-ku, Tokyo, Japan 111-0053

Tel. +81-{0)3-5829-6121

Fax. +8140)3-5820-6122

Chubu Sales Office

Chikusa Station Bidg. 2F, Uchiyama 3-chome 18-10, Chikusa-ku, Nagoya, Japan 484-0075

Tel. +81-{0)52-745-6400

Fax. +8140)52-741-0220

Kansai Sales Office

Balance-type

Office Port Osaka 2F, Nishitonma 3-chome 5-10, Kita-ku, Osaka, Japan 530-0047

Tol. +81-{0)8-6311-4558

Fan. +81{0)6-8311-4557

Kyushu Sales Office

Wako Bidg. Il 2F, Meinchamaeki Minami 4-chome 12-12, Nishi-y, Fukuoka, Japan 819-0006

Tel. +81.(0)92-892-4521

Fax. +8140)32-8924522

Kitahiroshima Plant

non-powered gate

Design Department  Kyoei 542, Kitahiroshima, Hokdkaido, Japan 081-1112

Tel. +81-{0)11-372-2213

Fax. +8140)11-372-0015

http://www.asahi-inovex.co.jp/ironworks/autogate
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Corporate Profile

ASAHIINOVEX Corp.

2-20-15,Asakusabashi, Taito-ku,Tokyo 111-0053,Japan,Asakusabashi Mihama Building
MainBuilding

& Tel. : +81-3-5829-6121
& E-mail : i-fujiwara@asahi-grp.co.jp

@ Website : https://www.asahi-inovex.co.jp/en/
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