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Life Cycle Cost Method by Segregation of Safety and Function

O]%“?—* . ZJ?_]—-%—** . %Aé-{r—*** . ﬂv%l**** . O]%X]**** . ]%__Q_***** %‘J—)\***** . OI%ZH******T

Joon-Gu Lee” - Han-Jdung Kim™ - Seong-Su Yoon™ + Won Choi~ - Hyung-Jin Lee™
Jong-Ok Kim™™ + Nam-Su Jung™" + Jeong-Jae Lee™ "

Abstract

An advanced model for assessing life cycle cost of the facility containing several subdivisions has been
proposed with systems engineering approach. This model evaluates the maintenance cost in the sphere of the
safety as well as in that of its functionality. The proposed approach has been shown to be more reasonable and
practical than existing models. The serviceability and reasonability have been proved through evaluating life
cycle cost of the reservoir which is a representative agricultural facility. In addition, the proposed method is
helpful to make a maintenance strategy using the survival probability in the point of safety and functionality.
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Table 1 Maintenance method category

M(;\;g?d (I%?\;zl) Effect C(;os)t Component| Event
1 Repair SLC 30 com 1 El, E2
2 Rehabilitation a 50 com 1 El, E2
3 Replacement RTTI | 100 com 1 El, E2
4 Repair SLC 30 com 2 E3
) Rehabilitation a 50 com 2 E3
6 Replacement RTTI | 100 com 2 E3
7 Repair SLC 30 com 1 E2
8 Rehabilitation a 50 com 1 E2
9 Replacement RTTI | 100 com 1 E2
10 Repair SLC 30 com 3 E4
11 Rehabilitation a 50 com 3 E4
12 Replacement RTTI | 100 com 3 E4

% SLC : SLope Change, RTTI : ReTurn To Initial value, o<1

(10) Determination of Life Cycle Cost
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OFT - ATE - 85 HY - oA - 4B - A - 0%
Table 3 Information of sample
Irrigation | Draught | Watershed | Available Embankment
Open . |Surface Area oft——
Name (year) Area frequency Area Quantity water (ha) Heigth | Length T
(ha) (1) (ha) (m) m | o e
MR. 1947 281.7 1 593 1270 24.8 13.7 207 Earth Dam, central Clay type
DM | 1954 31.2 5 32 39 1.6 7.3 83.5 Earth Dam, uniform type
H.D. 1945 41 1 122 114 3.4 9.8 173 Earth Dam, central Clay type
Table 3 Information of sample(continue)
Spillway Outlet works
Pravght Crest (m) Outlet Charmel(m) | Operati
Name  |frequency rest utlet Chamnellm, PErating | rower or submerged Conduit length
() platform ;- 1e height or length (m) (m)
Gate Dim. | length | height | height | length | width | — ype | ™t@ke height or length (m m
MR 1 3.0x1.5x2set| 61 | 268 | 1.1 142 3 Room 1=8(D=0.4, S) =46 (D=0.7)
D.M. 5 - 4 0.60 | 09 40 23 - (D=0.18(1holes), S) =29 (D=0.3)
HD. 1 - 36 | 1.80 | 30 52 8 - (D=0.2(3holes), S) =43 (D=0.45)
Table 4 Maintenance history
Embankment Spillway Outlet works
Name . i i i i
Co™ activity dimension Co™ activity Dimension Co™ activity Dimension (m)
(m) (m)
DC | heighteni L=207 cC L=61, H=2.68 SI [=8.0
eightening AT=10 recon. , H=2. R recon. X
MR. Gate repl 3.0(HDx1.5(B) hab L4
DS | grouting | N=228holes ' (2sets) C renan. g
(SP propulsion) D=0.7
oC recon. 1~142, B=3
) ~ recon. L=3.6, H=0.9 rehab. D=0.6
D.M. DS grouting L=84holes CC arouting % C (SP propulsion) =8mm
. . 1~173 . D=0.3(2holes)
DC heightening AH=2.T5 CcC recon. =52 SI recon. 0.2(1holes)
fb. D=0.4
DS grouting N=203holes oC recon. 1=28 C rehab. L;S'O
* Co : Component name, Component abbreviation, DC:dam crest, DS:downstream slope, CC:crest & channel, OC:outlet channel, Sl:submerged

intake, C:conduit; Activity abbreviation, recon.:reconstruction, rehab.:rehabilitation

Table 5 Maintenance cost (unit : X 10° won)

N Maintenance Embankment Spillways Outlet works
ame - -
(year) Co™ Activity Cost Co™ Activity Cost Co™ Activity Cost
DC heightening 277,082 CC, 0C recon. 237,948 SI recon. _
MR. 2002 - 162,857
DS grouting 628,052 Gate repl. 1,200,000 C rehab.
. CC,OC recon. 17,832
D.M. 2002 DS grouting 122,155 - C rehab. 22,501
CcC grouting 5,682
DC heightening 447,147 CcC recon. SI recon.
H.D. 2002 - 209,652 238,388
DS grouting 432,172 oC recon. C rehab.
* Co : Component abbreviation, Activity abbreviation : refer Table 4
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Table 6 Strategy optimized by maintenance history and survivor function

Event Level” (E T 8:3 C\sj;) In‘z(;?)zal Cost” Used activity
E_DC_SC(S) rehab. 403 42 2x403 recon.
E_DC_F(S) rehab. 403 38 2x403 heightening
E_DS_RH(S) rehab. 403 48 2x403 heightening
E_DS_S(S) repair 1,920 15 6x1,920 grouting
S CC_SCS) repair/repl. 137/375 29/57 137+375 repair/recon.
S _CC_DD(S) repair/repl. 137/375 29/57 137+ 375 repair/recon.
S OC_DC(S) repair/repl. 130/375 29/58 130+ 375 repair/recon.
S OC_DD(S) repair/repl. 130/375 29/58 130+ 375 repair/recon
S.CC_SC_G©)” repl. 120,000 39 2x120,000 gate adoption or change
S CC_DD_Gr(9)"” repair 490 45 2X490 grouting
E_US_RP(F) rehab. 403 38 2x403 heightening
E_DS_SP(F) rehab. 403 38 2X403 rehab.
E_DS S(F) repair 1,920 15 61920 grouting
S CC_DD(F) repair/repl. 137/375 29/57 137+ 375 repair/recon.
S CC_DD_Gr(P)" repair 490 45 2X490 grouting
S SB_DD(F) repair/rehab. 130/375 29/58 130+ 375 repair/rehab.
S_OC_DD(F) repair/rehab. 130/375 29/58 130+ 375 repair/rehab.
0_OP_CD(F) repl. 27,500 34 2%27,500 recon.
O_TS_DD(F) repl. 27,500 34 2%27,500 recon.
O_TS_L(F) repl. 27,500 50 27,500 recon.
O_TS_GT(F) repl. 27,500 50 27,500 repl.
0_C_CD(F) rehab. 2,500 70 2,500 rehab.
0_C_L(F) rehab. 2,500 70 2,500 rehab.

Y Level : maintenance level abbreviation, rehab.:rehabilitation, repl.:replacement=recon.:reconstruction
g Predicted maintenance cost during one hundred year

)
) Cost :
3
)

_G : Gate adoption or old gate change for solving events

9 _Gr : Grouting for solving seepage under spillway
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