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A Study on the Safety Inspection System Improvement of Agricultural Reservoir Considering

Fill-Dam Characteristics
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Abstract

In 2008, 17, 596 dams and reservoirs are scattered across South Korea, and 17, 505 of them (99.5 %) are used for agriculture and 99.3 % are fill dam types.
This study aimed to review literature related to the precise safety diagnosis system for agricultural reservoirs established by Korea Rural Community
Corporation (KRCC) and analyze problems of its evaluation method. And then, it proposed ways to improve the system including a modified diagnosis
system, which was applied to pilot districts in order to verity the utility. For assessment model development of agricultural reservoir, we reviewed status
of precision safety inspections systems of agricultural reservoir. There are many problems such as assess agricultural reservoir not by sheet which used
in fill dam but by block which used in concrete dam construction and diversion tunnel which main element in reservoir levee is treated as water intake
facility. For considering diversion tunnel in reservoir levee, previous precision safety inspection systems which summed in separated phenomenon,
separated element, separated site, separated facility was change to new systems which summed in site, phenomenon, element, and facility. Compared
results of previous inspection system calculated total assessment index (Ec) with new system calculated total assessment index (Ec) are not show

statistical difference.
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Fig. 1 Facility Evaluation Stage Procedure (KRCC, 2011)
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Table 1 Evaluation Result by Evaluation Index and Type Influence Coefficient

Evaluation Standard by Evaluation Index Range Category Influence Coefficient (F)
) o evaluation standard A B C D E
evaluation evaluation index (evaluation score:M) (5) (4) (3) @) 0
standard (E1~6, Es, Ec) :
mportant 1.0 1.0 1.0 1.0 1.0
A 45<F1<50 fault
B 3.5<E1<45 ; local
: - evaluation
C 25=<E1<35 type fault 1.0 1 12 14 2.0
D 15<E1<25 |
E 10<E1<15 S:r:z;ae 1.0 11 13 17 3.0
(KRCC, 2011)
Table 2 Evaluation index in Adjustment Factor
Evaluation Result A B C D E
luation i
e(VEi‘izt'ogs'”s;X 50 ~ 45 up 45 ~ 35 up 35~ 25 up 25~ 15up 15 ~ 1.0 up
adjustment factor(A) 1 2 3 6 6
(KRCC, 2011)
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Table 3 Composite Member Condition Evaluation Result (1)

Composite member Block 1 (levee) Table number
2nd table number: A3—1
Evaluation Evgluation adjustment importance estimation estimation
separated element arade index factor (%)
E2 A W AXW E2XAXW
up stream slope 3.90 2 30 60 234.00
dam crest 3.90 2 40 80 312,00
down stream slope D 2.00 6 30 180 360.00
total (X)) 100 140 548
1. composite member condition evaluation index (E3) = X (E2XAXW) / X (AXW) = 2.83
2. composite member condition evaluation grade = C

Table 4 Composite Member Condition Evaluation Result (2)

(KRCC Dea je reservoir report, 2007)

Composite member Block2 (levee) Table number
2nd table number : A3-2
Evaluati Evaluation adjustment importance (%)| estimation estimation
. /0,
separated element vgargzt(leon index factor
E, A W AXW ExXAXW
up stream slope 3.60 2 30 60 216.00
dam crest 3.90 2 40 80 312.00
down stream slope 2.00 6 30 180 360.00
total (X)) 100 320 0
1. composite member condition evaluation index (E3) = > (E2*A*W) / X (A*W) = 2.78
2. composite member condition evaluation grade = C
(KRCC Dea je reservoir report, 2007)
| levee | Sn:pa_:}_ated
acility Separated
3 | i | facility
| | [ | | 1 | 1
Block.1 || Block.2 || Block.3 || Block.n C:’rl:r?_::;:e Dam Up stream Down stream Separated
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d . Water Separated
Dam Up stream Down stream Separate crack deflection loss henomenoh
Crast slope slope element leak P
N T
ted
" Water Separated Block.1 | Block.2 " Block.3 I Block.n sepzti'ite
crack deflection loss feile phenomenon P

Fig. 2 Current inspection system
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Fig. 3 New inspections

o] o] el glo] B shSIEAe] £ DEFOR
T BlEolE B YR SRS CEFOR BrhEsc



Table 5 Current Inspection System Process

Evaluation Index Adjustment Factor Grade
Composite Member Separated Element Evaluation Grade
E A Ey
dam crest 1 B 3.9 2
B
blocki up stream slope 1 B 3.6 2 (3.81)
down stream slopel B 3.9 2
dam crest 2 B 3.9 2
B
lock?2 t | 2 B 2
bloc! up stream slope 3.6 (3.81)
down stream slope2 B 3.9 2
dam crest 3 B 3.9 2
B
lock | 2
block3 up stream slope 3 B 3.9 (3.90)
down stream slope3 B 3.9 2
dam crest 4 B 3.9 2
B
lock4 t I 4 B 2
bloc up stream slope 3.9 (3.90)
down stream slope4 B 3.9 2
dam crest 5 B 3.9 2
B
lock | 2
block5 up stream slope 5 B 3.6 (3.81)
down stream slopeb B 3.9 2
dam crest 6 B 3.9 2
C
block6 up stream slope 6 C 2.8 3 (3.47)
down stream slope6 B 3.9 2
(KRCC Ok seong reservoir report, 2008)
Table 6 Current Inspection System Result
Composite Member Evaluation Index (£ ) Adjustment Factor (A) Value
block 1 3.81 3.00 11,43
block 2 3.81 3.00 11.43
block 3 3.90 3.00 11.70
block 4 3.90 3.00 11,70
block 5 3.81 3.00 11,43
block 6 3.47 3.00 10.41
total (X)) 18 00
! 0.13
V2 0.76
Ec 3.57
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(KRCC Ok seong reservoir report, 2008)
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Table 7 New Inspection System Process

EvaIaton Evaluation Index | Adjustment Factor Grade
Separated Element
Grade E> A E
dam crest 1 B 3.9 2
dam crest 2 B 3.9 2
dam crest 3 B 3.9 2 B
dam crest
dam crest 4 B 39 2 (3.9)
dam crest 5 B 3.9 2
dam crest 6 B 3.9 2
up stream slope 1 B 3.6 2
up stream slope 2 B 3.6 2
up stream slope 3 B 3.9 2 C
up stream slope
up stream slope 4 B 39 2 (2.8)
up stream slope 5 B 3.6 2
up stream slope 6 C 2.8 3
down stream slopel B 3.9 2
down stream slope2 B 3.9 2
down stream slope3 B 3.9 2 B
down stream slope
down stream slope4 B 39 2 (3.9)
down stream slope5 B 3.9 2
down stream slope6 B 3.9 2
Table 8 New Inspection System Result
Separated Condition Evaluation | Adjustment Factor Weight Valuel Value2
Element E3 A W AXW E3XAXW
Dam crest 3.9 2 40 80 312
Up stream slope 2.8 3 30 90 252
Down stream slope 3.9 2 30 60 234
separated facility total evaluation index () = X (B, X AX W) / X (AX W) 3.47
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(KRCC Ok seong reservoir report, 2008)
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Table 9 Comparison with Current Inspection system
Teokgol Okseong Deaje Yeochon Pyochon Jipyeong Seokhwa
Existing system 2.87 3.57 2.96 3.55 273 3.05 2,33
New system 3.06 3.47 3,34 3.62 2.75 2.79 2.26
Hugok Gabuk Samyul Sinsong Jicheon Deokam Suya
Existing system 2.42 324 3.54 3.07 2.82 2.34 3.68
New system 2.59 3.31 3.59 3.45 2.83 2.59 3.75
Sangmabuk Sinwi yang Ahbsu Muchang Myeongju Yongyeon Jedong
Existing system 3.45 3.05 2.39 3.51 3.55 4 3.27
New system 35 2.98 2.43 3.62 3.32 3.6 34
Beakmi Jichon Geumban Gasan Sinhang Gueom Neobundong
Existing system 3.05 3.24 2.38 3.43 3.28 3.27 2
New system 2.83 3.26 2.31 3.31 3.27 3.08 2
Table 10 T—test Analysis Result
Variable Average Standard Deviation t P
existing system (Ec) 3.0729 0.49575
new system (Ec) 3.0886 0.48121 ~0.466 0645
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