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Development Element Object and Implementation
using MPC Data Model
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Yoon, Seong Soo - Lee, Jeong Jae

Abstract

In the irrigation facilities, the irrigation system is connected systematically, and thus, it agrees to the
object-oriented concept. Since it is necessary to go through comparative evaluations and to devise several
alternatives plans in designing the irrigation system, it will be very efficient to use the objects that contain
the design data. In this study, the object-oriented methodology has been proposed to define the objects, which
will be used in the design system of irrigation facility. Furthermore, as for the essential elements of the
objects, concept of element objects is formulated. By employing this concept, appropriate element objects
have been derived for the irrigation facility. Necessary data model for realization of the objects is examined
and selected. And then, required elements for applying the selected data model 1o the irrigation facility will

be proposed

Keywords : OOAD, Element object, Irrigation facility, MPC model
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Fig. 1 Reservoir design process

Start (Observation)

P S [ W .- T | PO -
//;ydrolouical\ ,/ Geological N ‘ Engineering b .‘/ Soil h 7 Material
\Sbse_"’?‘_'?'l/ \\» OstiervatEp/v ‘\Obse»rvauon/, N lnvesngatgry \\Observauon“/

i /

Soil Condition

— ¥y

Source
Selection

Survey and
probe

Basin
Observation

Site Study

]
Field Test ’

Aggregate
Test

Stream
Observation

Sampling

Triaxial
Compression Test

Data

acquisition

Meteolagical
Analysis

Storage capacily
Surve

Undisturbed
Sampling

Rainfall intensity
Frequency

Calculate flood
volumn

Decision of Reservoir

1ze

Fig. 2 Example of the preliminary design process of reservoir

g EstE] A A448 A13 2002



mg
OOA/M

Real World

Embankment

CutoffWall

Fig. 3 Derive for element object of reservoirs
AR} Primitive ZAA 2 TRkt

7t MR|et RO| A

4% AeAE dFE Fuddoer HERd
Qd E, o Zl s
AFAE A AAS} ATERTE, HFALE)
3o FgEch AAE 2 Fad uet 4
2y, FHaEy Aol o g wpoir, A

HNE F AAE B8 AF TEAT oM
H O EHES, AA Y B 59 Vse ©
ot AAlE AAE A3 798 Embank-
ment, 255 ARE AA TS Aofsh=
Core, AA EHL BT Facing, AA =
Bosigte] Adxste] AANg} Facings H$shs
Back fill, ©]¥9l Drain, Toe, Cutoff wall,
Blanket 522 F#dth of F v|%d FHE 7}
A, 22 H4YANE 7H FA0E BAHE Em-
bankment, Core, Back fill, Toet 3714 7]1& 2
Aol STt B 4 itk weps o]Fo
Zhzofop & 71 7|EAQ FFY Q4AE g
3t Fill o]gk= 718 AAE A siel.

ATE dREe AeA Y £48 dgsHl FA

) 9ol 93 £ olge w4E A

ofL o I oft
-

oX

ol

il

lo

o

FHZAL Yol £ES 2ASE AEERA £
AR w2 448, #EFE 5oE 74HY
Aot 4R Wz BA8 F3 Crest, Gate,

Valve, Control channel 59 245 7|2 AAZ
Skt Si=

Oft
&
>,

[e}
o|24 FZFH 7]¥ AA FRIZE Cylinder,
Pile, Column, Wall, Slab ©]¢lct.

o 2] A%, A, A9
A4 4 B &%, ol Y Aol 9%
ol 75 A, vt FEANER 7Y
grh. FEALEL dRE ZAYE AEERA
TYS AR B4 2 e W, Vsl et
FE FEHE o)FA Sn FRY V)R

2]

_O|_Il
M
do
A

Dissipater
Gate8} Valve

7] & st Y ZAEE A
Q4R F¥sGT. FEAEE
U ofdflol] MAstEE AT w ANk A7
£ w7} glrk. oo wt ARk AAHE 7R 4A
o) s}l He)ssic.

o] 7|8 A &4 Aol wet A9} FrY
718 AAE £%% A3 Channel, Crest, Energy
Dissipater, Gate, Fill, Valve, CutoffWall, Pro—
tection, Cylinder, Pile, Column, Wall, Slab, Beam,
ControlChannel, WaterResource, Ground & %
17789 8247} Q& 4%, Table 1o £33

Journal of the Korean Society of Agricultural Engineers, 44 (1), 2002.1 61



AR ARAA FE% MPC £9% o] §% A4 78

Table 1 Specification of the element layer

Class name Super class Specification
Channel To diverse water, calculate inflow and outflow of water
Crest To weir part of diversion dam or spillway
Energy dissipater To dissipate the energy and velocity in water
Gate To control water discharge at the end of channel
Fil To calcglgte quantity of percolation water with coefficient of
permeability and transfer external force to base
Valve To control flow of water
CutoffWall Fill To role of cut off with very small coefficient of permeability
Protection Fill To protect surface of dam embankment
Cylinder To role of transport material as concrete structure with internal empty

To transfer load from super structure to sub structure and resist

Pile Column external force
Column To transfer load from super-structure to sub-structure
Wall To transfer load from super-structure to sub structure
Slab To transfer load of super-structure and resist lateral force
Beam To resist vertical force or bending moment
ControlChannel Channel To control flow rate, distribute or transport
WaterResource Channel Role of supply water as reservoir or stream
Ground To calculate ground height and area
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Fig. 11 Implementation of diversion weir with visitor pattern rule
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