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Supporting System for Safe Appraisal and Management of Agricultural
Structures using Relational Database and Geographic Information
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Abstract

Most of the agricultural structures are in shortage of feasible facility management because theése structures
are small in size and spacially distributed in rural area. Inspection tools based on visual inspections are
generally used for agricultural structures in most of the countries, including Korea. It is neéessary to survey
data of the irrigation structures to maintain records, and to develop the interface program'by constructing
database of inspection data. This study was conducted to develop a system for safe appraiéal and repair
works on agricultural irrigation structures. Repair and rehabilitation method can be chosen from an optimum
viewpoint if the information between the method and life-cycle management cost of agricultural structures
is constructed in the database. In this study, the system assisting onsite field investigation and determining
the typical rehabilitation method of typical agricultural structural problems such as fractures and cracks of
members was developed. '

Keywords : System, Safe appraisal, Management, Relational database, Geographic information, Rating
method -
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Table 1 List of tables and objectives for managing agricultural structures

Table Objective Table Objective
SiteMan Data of project area FailStructure Hierarchy of substructure
StructureMan Information of structures | DefectName Defect code of structures
StructureGroup Code management of RepairCode Code pf repair specification and
group of structures objective
FailStructureGradeWeight Rate of each failed DefectRepairCode Relaﬁlonsmp between defect and
substructures repair method
StructureCheckResult Result of 1nyest1gat10r1, DefectCodeWeight iotal weight of type of defect
grade and final data in the substructures
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Expected Cumulative Cost
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Strategy A : Essential Maintenance only A-E1, A-E2
Strategy B : Preventive Maintenance only B-P1, ..., B-P5
Strategy C : Essential and Preventive Maintenance(C-E1, C-P1, C-P2)
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Fig. 1 Comparison of present values of expected cumulative costs
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AR AN A gtog AAEHY = Edst Table 2 Decision table for rating current state of
o}, D the deteriorated components

@Yol FEEY RO BAR: 722G FF oo A |B | C|D|E
o mEby THlE ZAEE VIE0E ¥ =F¥E @ pavement of deck 514131211
g EEA9R AR o) A TREY AF @© drainage facilities 50413]2 1
bR el 2Abe R BEATY A @ guad 5 |al3]2]1
220 A28 Tlefehe 7HEAR 0188 AY @ under surface of slab [ 20 | 16 | 12 | 8 | 4
g 7 O]E}‘:’ 71 7PE AgstaL dnh & ol ® concrete girders 60 | 48 | 36 | 24 | 12
ZFEAZE Fid Tk meth jhelAd A ® concrete beam 5141311211
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[ StructureGroup i ) ] DefectiD

SubStructureCode {RepairCode DefectMame
SubStructureName RepairObject FaiIMmCode
StructureName ! . RepairCode?
FailStructureCode
GradeA 3
Srade? FailStnictureCode
Gra deD | str_check
GradeE DefectD
check_co!.unt CodeCContent
X » chfti(-unlt :JCodeDContent
- cnt_
str_check leniB Cyo@e’ECorTtht
s:r-cn;nponentNo ent.C
str_code entD NN
check_type “lcntE ] SIItEC()de
check_date ) 3 S!teName
check_report " SiteLocation
check_code . e M - SitelnstaliDate
code_view FailStructureCode i e SiteManager

-{StructureName {SiteMemo
StructureGroup o

- : /- {SubStructureCode

StructureCode e | SubStructureName str_name

StructureName o str_group

! S N str_code
str_iype i strtype
str.min_A ; {str_location
str_max_A ©

str_min_B
str_max_B
str_min_-C
“|str-max.C
str_min_D
str_max_D
str_min_E
str_max_E

z{man_name

man_type pier_count
space_width

plate_width
pier_height
pier_width
pier_depth
check_rehability
usability

step 1) Insert information of project area
step 2) Insert information of registered structures of project area
step 3) Start drawing up the inspection data of target structure

step 3-1) Grant facility code and propose obiective of inspection

step 3-2) Insert result of inspection that is referred to registry and defection

code of structures

step 4) Retrieve the resutt of inspection and start decision making process
step 5) Define the inspection rating from the result of decision making process
step 6) Search optimum repair and rehabilitation methods

Fig. 2 E-R diagram of database for the decision support system for rating of the deteriorated structures
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Fig. 3 Database of specification of the repair/rehabilitation method for the deteriorated
structures

Fig. 4 System menu of decision support system for rating of the deteriorated structures
and the repair/rehabilitation
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59 Table 39 #|A|skck.

Deck state of agricultural bridge
| Group I ID 10, Growp [l 1D 40

Inspection No:

L

000 é
Groupll ID Grade
L=72m
W=42m

Fig. 5 Inspection data sheet for
bridge

Table 3 Example of the result

deck of agricultural

SRS PR
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Z 1%7F Ustel, o] A3 Table 2004 AlAgE
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AAAZ} A g olg3te] ANt
A Fzea 9 7k FReavt AR "J
mAE A giet A A §4
g FRHE FRIT 52 4ASEE o
g} AT FEES FARYI} e Ao
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Kong(2001)” 5o] Akt nhel o] $17)7h
o AR §AHE YFE AEE YR &
T AT AA AEES toR AR

" e JA 9 Aolrh

_S,L

iR
JLF

of components rating in the database and an inspection data of defected deck

Crack (AP-502) Unevenness (AP-501) Sinking (AP-504)S 3 .
Grade Grade Grade (Scorex Rio
ot ‘ inti i ini ' X {%)
(Seoe) Description Quantity (Seoe) Description Quantity (Seoe) Description Quantity Qty) 4
al25) Infigf;m " 134/144 1 93% | a(2%) Non 1367144 | %% | al5h) Non 138/144 1 96% | 97 9
bits) | fgg%C‘aCk B18418) | 1% | al2) Non 0 | 0| a6) | N 0 |0l 05 |1
cf10) W%~30% | 4/(8x18) | 3% | b(20) | Infinitesimal | 8/(8x18) | 6% | b{40) |Partly sinking| 0 0 15 1
- | Two way crack Drop in running Sinking 0
d(5) 0% 0 01 i erformance 0 0 | <30 3 3mm 6144 | 4% | 12 1
Two way crack Deep impact in Overall
di5) 0 0 0 | d(10) running 0 0 | d(20) | sinking and 0 0 0 0
’ performance fragment
-Total grade is A * 25%0,93+25%0.94+50%0.96 Total 29805 | 100

108

ey 2002

3] %] A447 A3Z,



AES AW -

o] 4 A

- 2w

Table 4 Table for rating state of the super struc-
ture of the agricultural bridge

Components Weighted Score | Rating
score

© pavement of deck 5 5 A
@ drainage facilities 5 B
® guard rail 5 B
@ under surface of slab 20 12 C
® concrete girders 60 60 A
® concrete beam 5 4 B

Sum 100 89 B#

(] Criteria to rate the super structure of bridge B

A 100 ~ 90 B:90~70
C: 70 ~50 D:5 ~ 35
E: 3%~ 0
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Fig. 6 Example result of the rating procedure of the agricultural bridge
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