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SUMMERY

I . Subject

Study in Improvement of Water Gate in Canal for Efficient Water Management

II. Purpose and Necessity of Research

The situation that the facilities that the future that is classifying to a shortage of
water nation for the 21lst century is prepared for, and our country develops a water
circle, or can reduce water if source of a river empty development is difficult or a
system is developed, and must practice this is being faced. Because agriculture water
occupies about 42% in during Total Water Utilization Quantum of a 16,200,000,000m' /
year in as a 38,100,000,000m' / year if currently agriculture water lets occupy during
Total Water Utilization Quantum 34,100,000,000 m' / year of our country water, and
about 47% are being occupied in as a 15,900,000,000m’ / year, and this becomes 2020,
2001 in particular is expected. Currently the fact that an exclusive use of other
irrigation canal of agriculture water comes naturally to the front as an environment
problem and a problem called exhaustion of conditions of location as for source of a
river empty development because development is difficult state any more is common
sense at the time of ball with share of this agriculture water. Therefore, an aspect
about other water use of agriculture water will come to the front with a national
policy enemy in the future, and modernization of repair facilities and water
reduction-type repair facilities development will float on an important assignment for
this.

However, To composed construction is in several with very old one with 20% as
1,264 places to pass by one after completion of work for 6,546 places tp occupated

pumping station with 89% as 15,898 places to pass by one after completion of work for
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17,913 places to see reservoir with present conditions of to support dam, reservoir and
constructions with water in paddy field in about 76% as in 1000 in 880 during in 1000
in present, total paddy area size 1,149 through a cultivated field proposition and paddy
reform business with the aim of agriculture productivity improvement and
mechanization 30 in 2000 in order to accomplish a modernization of agriculture with a
gauge by high growth of our country economy in after 1970’s if a modernization
situation of repair facilities sustaining currently our agriculture is watched. If a canal
playing water is distributed to end packing in too these source of a river balls, and to
supply with is watched, a structure occupies about 29% as 49,804km for 171,738km
long with a count of our country (a dragon / a drainageway), and Soil canal is
occupying about 71% as 121,934km. If actually limits at the irrigation canal which
supplies end packing with water, and is watched during this, a structure occupies 36%
as 39,540km for 109,833km, and Soil canal is occupying about 64% as 70,293km. It is
very important, and a structure of these canals and ratio of Soil canal can see canal
underwear wet hand practical course Water management in the side. It is efficient, and
labor reductional water reduction and Water management cannot be accomplished so
long as a modernization of the water gate which these source of a river balls and a
modernization of a modernization of a canal are accomplished, and had trouble
distribution and a feeder royal mausoleum is not accomplished. Currently empty,
suitable to maintenance is composed with water outlet with water inlet and paddy field
water level To supply with water in paddy field with periods of run off in gate with
in front of downstream of canal to sea with waterproofing door and drainage canal
run off forth to ask in a canal fraction department of liberal arts fraction diverging to
the canal which is low in one phase to ask the ritual food door (Check Gate), which a
face-powder fluid banner installs in a consisting part including airborne dam gate and
reservoir gate in several won a kind of a water gate. To use electricity will be
performed by a TM/TC business enforcing efficiency of water management on
realization in the Korea Agricultural Rural Infrastructure Corporation, and, as for these

water gates, completion or on design TM/TC business 1is currently early in 91 total
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globe 230. However, a branch line class and a watch of canal inside sulfur of diversion
canal and To control are the misgovernment that cannot follow because TM/TC
Business is enforced with on source of a river ball and a trunk class. Therefore,
population a branch line class and water management along canal inside sulfur of
diversion canal and water gate operation cannot but depend on manpower (a canal
watch circle) one by one, but to be currently rural Il in our country Total population
47,008 || a fate (2001 now). Because it is about 8%, and the globe that is advanced
age more than the 60th is embracing aging occupying 36% as a fate and hand racial
phenomenon in 1,423 during this agricultural village population as at 3,933 fate, water
management 1s very hard misgovernment by manpower. It is detailed, and water
management reducing water reaches a difficult conclusion in the actual canal watch
circular investigation results that management area exceeded 200ha per the first
impression.

Therefore, it is hurry to improvement of the water gate which the core becomes in
water management most in order golden years anger of repair facilities, ceiling anger,
shortage of water management labor of a TM/TC business are solved like in the
above statement, and to accomplish labor saving of agriculture productivity
improvement and repair facilities operation and management. It is necessary to
recognize two aspects for an improvement of currently these water gates or
enhancement certainly. Though it is heavy, as for the current water gate, a difficulty
anger back of the operation that originated is with weak materials and method of
lifting being complicated in corrosion because of the economy chase and the old of
water gate industry as the first water gate own problem. The back water gate which
must use a motor of a mass in use to electric harm the method of lifting that is
forcible is adopted on the method of lifting, and to say the water gate that it is heavy
to too throughout rising has caused mass anger and complication of the method of
lifting generally. Therefore, it is important to develop with state not to be waste of
manpower is minimized while operation of a water gate is smooth, and manpower

waste goes forward to a little state more, and to stand by operation and maintenance

_13_



if it is possible. Water is supplied with in source of a river ball in order currently to
do water supply in canal as a grasp about a situation of a canal to install a water
gate in the second, but it exists to be difficult area of water supply to on time, to on
quantum in downstream area of canal because of the to on time water supply as me
with design water capacity a canal system lets older and is magnificent, and to be
unsuitable a pitch of a canal. Therefore, is supplied with water for a canal inside guard
maintenance more in order to overcome this, but is used water on necessary this || is
the cause. Therefore, development of water gate shape is to hurry conditions that no
need in maintenance and management without to cut off in to supply water of
suppling downstream area with downstream water of check gate except to upkeep with
a canal inside guard with the ritual food door which keeps a guard in a spot fraction
door or the fraction airborne down stream throughout a canal being diverged in order
this additional water supply is prevented, and to reduce manpower for this ritual food

door operation and management in person.

. Scope of Research
1) Self controlled water gate development
This study plans research and development of two following fields in order to
achieve efficient water management through water gate development of a new form
and opening and shutting method enhancement of the existing water gate in the side
called repair facilities modernization, and it is performed
O Data investigation for self controlled water gate prototype development
- A present situation grasp of a domestic canal water gate
A kind of a water gate, materials, a structural characteristic, the spot about the
management present situation and data investigation
- The present situation of a canal water gate is checked in a foreign country
France where research and development about self controlled water  gate

development is active, the present situation of a Japanese back and utility anger
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data investigation and analysis, a kind of a water gate, materials, a structural
characteristic, management present situation investigation
O self controlled water gate prototype development
- Materials of a self controlled water gate are determined
- Design refusal writing
- Thing supply and demand plan writing to increase by design refusal
- A prototype design
- Prototype manufacture (Type 1)
O A self controlled water gate prototype field test
- Durability
- water resistance
- Proper anger of operation
- Examination analysis and measures
O Influence analysis of a self controlled water gate
- An influence is examined on drainage by amount of flowing water by canal
- A standard by influence examination canal is determined on drainage along a
water gate installation position
- A form for water to have stood in since It went and standard investigation
- A self controlled water gate standard decision prototype supplementation design
by canal and field installation (two places)
- skin plate shape transformation:
O A trapezoid — rectangle
- to construct skin plate: Scale Mimimization, convenience anger consideration of
field construction
O A verification test
- water resistance
- An accuracy of operation
0 sélf controlled water gate finished goods manufacture

- Finished goods materials and design refusal decision

_15._



- Finished goods design and manufacture

- An inside and a field test

O self controiled water gate installation and maintenance way

2)

)

- Menu bruise writing

A nihility electric power automatic water gate installation way, a use way, a

water supply way, a maintenance way explanation / design way

The existing fraction inquiry materials and opening and shutting method

enhancement

The existing fraction inquiry materials and opening and shutting method

enhancement fraction door materials and opening and shutting device related

basic investigation and factors test

Basic data investigation

Currently a used fraction door and a standard of an opening and shutting
device, a form, materials, a disturbance torque, an opening and shutting
method, a problem grasp on use

To choice material factors test

A characteristic comparative test of a material for proper materials choice
(compression) and a utility anger examination of a material (a price, the
domestic possibility of production, a corrosion anger back)

A fraction door and an opening and shutting device design

An opening and shutting method design

Opening and shutting operation wealth, fraction inquiry machine mechanics
enemy characteristic study / a fraction door opening and shutting method:

A slide gate, a hinge gate back

A form and a standard design

Design refusal is written by compression, permission stress back limited

element design law

O Fraction door manufacture and a performance test

_16_



- Fraction door manufacture
An opening and shutting method : A up and down retractable materials,
stainless, polymer
- A performance test: opening and shutting power, opening and shutting time
- A field adaptation test : water resistance
O A material and an opening and shutting method supplementation
- A prototype supplementation design
A problem supplementation is designed by a performance test of a trial
product
- Prototype supplementation manufacture
A vprototype supplementation is made according to supplementation design
refusal
O A supplementation prototype performance test
- A supplementation prototype field test
resistance of a water gate, treatment anger of an opening and shutting device,
an economy back
O A fraction door and finished goods manufacture of an opening and shutting device
- Finished goods design
Enhancement supplements a problem, and it is a design of finished goods
- Finished goods manufacture
According to the blueprint aspect written according to design refusal, finished
goods are made
O A design of a fraction door opening and shutting device and management plan
presentation
- A design of a fraction door opening and shutting device and fraction inquiry
sizes along size of management plan presentation / a canal operation way of
proper design trick presentation / fraction door opening and shutting device, a

maintenance way are presented with a manual
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IV. Results and Suggestion for Utilization

1) Self controlled water gate development

Water keeps the regular water pressure from the canal which help of external

electric power is not received in water gate operation in this study, and maintenance is

minimized by manpower, and always regular, the depth of water of water gate the

upper stream is kept, and was diverged in water gate the upper stream, and water can

reach by a long distance, and A device was with designed one, and It is always

started in development with importance factors with contents in 5 in several with

damage of inundation paddy field along inundation in a stoppage water flow with

phenomenon with to miss device opration in waste of skin plate with monitoring by

heavy rain and to come waste in canal several sentences to several sentences.

a)

b)

d)

Was developed so that a buoyancy printing and a water gate pasted up on
developed self contolled water gate water gate rain would be rainy, and a water
gate was opened and closed by balance weight (Upstream and Downstream
Balance Weight), of a dog and correlation of a guard in a canal automatically.

The several sentences that stretch among canals when an urgent disaster as a
concentration precipitation city occurred are worked on with deterrent quality of
vacant water flow in canal, and an overflowing is caused in a water gate high
region, and inundation is performed in perfectly to go direction of downstream to
nood than maintenance wter level in canal because of to summon in a disaster of
inundation paddy field by these overflowing to skin plate several sentences.

Eight canals which have paddy field area between in 50ha to 500 according to the
he investigation results after 12 related area by source of a river ball is divided by
a form for standardization of a Self controlled water gate, and checking are divided
by type, and the canal cut end is designed, and it is tried with standardization
form and compare to standard of the Korea Agricultural Rural Infrastructure
Corporation with this:

A canal inside water gate divides the case that is being crossed by impression

water gate leakage and freedom leakage in order to let several questions convert a
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rainy form {a trapezoid) info a form for our country agriculture water (a right
angle cut end form)

As a result of having calculated by the canal cut end to have divided eight canals
which have paddy field area between toward a 50ha to 500 by type, a water gate
has never lighted up thing without a problem with water flow if water gate rain
has open degree of 65% as a right angle cut end form from a canal floor.

e) Four pilot product and utility anger product 1 were made in order to develop the
last water gate, and was installed in Rural Research Institute water management
pilot area and the Onyang earth and DamYang area, and a test was operated.

A design made one of them high in 32mX24m wide to three of them high in
06mXx1.0m wide high one of them, 1.0mXx<0.6m wide with a basis, and large water
gate rain of a water gate was installed in the spot.

f) It lets disturb water flow in canal is caused if garbage gathers between a canal

part wall and water gate rain, and water gate operation is obstructed, and water
gate operation is made impossible, and a canal overflowing cause.
The phenomenon that a special encouragement is attached to water gate rain in
order to prevent this garbage thing phenomena to be sandwiched in between, and
this special encouragement is pasted up on a canal part wall, and garbage is
inserted between is prevented, and certain person garbage streams through water
gate by flow speed in the front of a water gate in water gate down stream
direction, and It goes out, or it is to use in man power.

g) Application held a utility model on the results of this study, and technology
transfer is executed in industry at the same time, and To contribution is going to
be done in a modernization of repair facilities with registration.

Because actually was installed in the spot, and the self controlled water gate which
drew the above study results proved the effect, it was embraced large homework called
utility anger with research and development at the same time.

It is important to publicize in order to become recognition in canal designers with national

policy assistance and water management working-level official for this utility anger.
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2) The existing fraction inquiry materials and opening and shutting method
enhancement

Devices of diversion gate used at irrigation canal, as a irrigation structures of
agriculture, have shown serious problems such as corrosion, defect, inconvenience of
operation, etc. Accordingly, handy devices of diversion gate have been developed and
then tested in the field.

The operating types of the prototype were a rack-and-pinion type, an improved
screw type that only gate plate was moved up and down while the screw axis was
unmoved, and a remote control type which can be controlled from 50m away using a
remote control system. Those 3 types were developed, and the improved screw type
was shown the best operation through the field tests.

The rack-and-pinion type shows easy handling and effectively decreases the
operating time, however, the structure was complicated and the price was pretty high.
The remote control type was also very handy, however, it shows some disadvantages
when used in the field, such as difficulty of electric supply and weather concern.

The results of the field tests with the prototype of the improved screw type show
that the opening torque was 5N * m, 64% decreased compared to 14N - m of the existed
diversion gates. Moreover, there were no any rust as well as physical changes with
various weather condition.

While the operating times of the conventional screw and worm gear typed diversion
gates were 233sec and 495sec, respectively, the operating time of the improved screw
type was only 32sec, only 13.7% and 6.5%, respectively, of them.
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