BRELV AT AFARITE  Vol37,2009%F 10 A

TN OERER VKOS S IS5 HE O 51

# B -WE ko' Ag

W’ - 50 WEER - mm BB

IE R EITOERE - SRR (T192-0397 AL FHEARIL-D /@HHAT >

E-mail: mori_m@nissuicon.co.jp
T ARERFCF - MHTRERANER (7192-0397 AEFHBAIRL-1)
BRI HREIFERT (T163-1122 REHRSTE R FEEEe-22-1)

AFEOHME, KEAERZEL 2 KEEROEFREETARMNZERERETLZETH 5.
THleDiz, BESE, ETANOEERAVWTCERNEOUAS I PO MEROBRA - EREEE
TEREDOEMET N EBRELE. BRICEEE - RAERESOBRREBEI T ESRLEE L
TOEHFITETAERNEENS. H32L T, WiE - BkERICEI A EE2EOEES LTH
B ETE. EFNOERAEERITTA DI TR —ARAYF 4 TOY R al—a L OHE, FEKE
2l UTEEFTTHRET AL D, FHREE L CHEHFEHET2MIBOERERITHY, LDREWN

REFHEKENETT LI LRSI

Key Words : Monie Carlo method, replacement, water distribution pipeline, cost-benefit analysis,

assef management

1. [3ICBHIC

(1) e

BOEDAGER, YERBENOREBA, RERMEL
+ CESRIMERSRHEE SEShndiGEkR (&K &
FIH U TEAEEDS— Y A2 L T, BEEDD
LFA~TENIKEERNEDHTBD, KEFEEICES
TRKEERIINEDEETHS.

LA UARAES, AKEERROZ< HmERRRENICh
TJENTHY, 5% EEHAEROOFELBA 5EN
HEHMEA BT 2HNERAENS. JHUIHLT, K
ERRUKESRAOERER (SRR 13, FRofEE
WZLOJKH D E— 27 ST, E4ESLTHD, F
IRIBEEITII0GK I E THEERALTN D, EMERE
O 2T TAL &, WD, ECTRIAMIER
HETHBHOO, WINEHEIZESHE - FKEL
IR EORENEIET D EITHENTH 2.

BTE, KBRSl BWTREFR RO v —
YATHD, BEICko TidBEsOBREAKICHE> TR
RGBS BEBRRANREL, RRBREOEBIERED
2B EHWNT A ENERINDS. FTOMEELT,
193k, ABEFEEN—FIEETECHERTHETS
2B E, BETRCESGHEDA FOBKE VST
BEIER R DM, TR SR
RHEREHMA DEENHD. TOLDRHAT, it

REIOERORATEE U THESMIC KSRz 5
ZEMERINS.

T, BUEISHEERTHZ I E0NS, BI0ERE
O CHRNBERFEE L TWS, AGEld, HBEnksE
MFEELEBEATD, EHOMERFCATE - iEEIS
gk AEE L TG 2 &P Eh b BRI T
%, WEHESIHEREOEEEINEE SN T3,
AGERERY, & <IZEROMEBLEEDD Z LR OR
BTHD, FEROEHISHBEN ST 2 EED
LIEENHY, EHOREERA THELEIEET D4
BB S,

—, SEOEFHLPBEINHEEERIIDNT,
FThw R AL OEZLEEH L TEROFRE
BRELED ENIBENRHD, ROEIZBNTHIERE,
LB TRDBAMHED SN DDH D, KEEE
ERTET BEEHHE TIIKEY P a JEGETNCB VT,
PR EH O MR - B A U RO BRI L &
MNORPANCIIRL, HEROSRN/IEER TR T
E5LY, Thw bRV AY NOKEEEADIERD
FHEOT & AENRA SR - BEANIEIC D WTRETETT
SELThA,

AHEBEIIRITB Ty FIRP AL hAOIDFAS
BT DWEENDTHY, KEEEE, L<iTH/hE
BEEIIBNTE, FOEBES-HCE#INTHDE
HEWRERIIZHS. Lo T, iy hwRIA

-1-



>V hOBEBIFERMALT, EFKEEROESRERD

bz bTHERE, MEEEEEEL DOEBMICIHEL,

e 2 & T BRI ERHMIN U TR
FOBMEZERMICIEETELSTRRMAET IR
BB THDHEEZS.

(2) RO BN &ARILOHER

FEICTI, AEERENSRE UT, WERHOR
A - [EREEERDE <A OFMERERDOERIC
EFANOEEFRL, BRESINIRST - BEFic
LT, 7oy 2P A2 MIET < FHRENZES
DB ETHET 2R EMET 5. bbb, BT
FUHTTRELRAERA LT, B EERE AL T
BLEFUFTELTEHR, MEEZORAEFERIZE
OHEEXET H00E BN TERMIZEHMEL,
O EEREEOBRETET AR ERTRT D, B
T, 2. Tid, KEEBOTEy bIRI AL O
\IZONWTIRRS, 3. T, 7y hIRIALNDE
AHCHTE, AGEERORIERSAO-FRIE Rk
MElc B2 FREREE2EBIET 320, 270
EEHR UCHEIEENM GRFE SRR
THHERIRET S, BRIZ4, OF—AAFT4IZH
WTIH, 3. TRELCEMHEEEAL, TOHRE

BRUT, RIS Ul #HRERRT 5.

2 KEEROT 2y bR A B

(1) HEEEDT 2y bTRIAL B

HEBEEROT Ly hRPAL RER, BEOHARH
ETHDaEA %, EROFZEOR EDDII, &R
AT, 2R, DIRENICEHE  WET AR
e X NSRRI TH B L S THDY,
BAERNEOEE - 20 TIOMENTHI T &
v hRERIAS hDIFEALR, FREOMEDEEE SR

25 784 N2 A R LT, LCCEnd) IEEL,

BRI/ A RHIEE TR &S TALCCH R AP AL BT
HBEELNTVD. BROBEGOLCCHT £y b2
DAY FOEHEATw T E FIERERIIIIROBONE
ENDY. Step | SEFEE CKEEORE, BA7H
OWRE, BRREREORE) , Sep 2: BEERE B
MEE, TEEIE) , Sep3: PEMTESW (EHE
FERRVAL N, HERIRIALDN) , Sep4: PH
EEEESHE, StepS : FHEFEE, Step6 : FEFHM

@) #HEA 275 & L TOHEDISH
FRIEVIATE FIZR SRS B A TN A IR & fithe
TEHEA 75 TH0, TOREFEREREIC DN

-2

Tz AEBNTRENFEAE TN, Ok, 2450
HERICEEE L, Wk L7eB&is b T O & alge/ 58
DELTH I EDVGEDR2MEmR S ino TG, Aol
IHEBERERICBWL TS, B/NRNE e T
ELEIITTADRERHDDT, WELER->THED
BEEMRT 2L EHIT, Nv I 7y TORRICL->T
FEEBMET 2NENE S,

HGEDREA SR E > TWAERIL, F0IF
FAEDTICEEENTED, MO ESanED EiE
BfTSZENTEY, RHRIITHEEC LD AE
RREBIRE LT TTOEENZF#TS. bl
Te XD ERBEREIIGEREREDOBLT6~TER DT
WHDT, KEhERER BEIRD T 2R TS
WOERERERBICHIFL T TEPSHBROKRE
MRS F2o Tina,

(3) KEERT v PRI AL PO

EROTERMIBIHE, ¥ 51 N8kTHDY,
%, WxEosEMEOM, AEREAS S, BEEGY
=)V, RUIFL Vin EORSBMEIDHNSTNS.
IKEEREOWERINIFEEREE (8, WK, WE,
i TE) DHBKOEEERITE. EITEBET
W, FOMEE: E T A0 OBAMEE LTI
=, BERELRESHENTWAY, FOMEHT b
SNBSS D, TNE TR - Rk ERE
DPEEIC L 0T, AR A MEPHRE R EOER
DR IR &l o> TERD, S8, Yoyt
BEENIAEH MBI A bD L RAENS.

TREERR L AT LIMEHFR (repairable system) T 5745,
FOREEC L > THISEENMEA TN, efkri
HIROHHRFINTER 228 E50H 5. BEROED
A DEFLINEA TSIl TENE, ZhRa
EHBUHEE /25, &AW, AKEERIIH RS
NTABIENEWED, SNBER TR, THHM
IRRSFIESEICIIHNG (EEIEA, ESGTHIRED A%,
INEORET Y bTRIUAL MEANEITL TS
EE - BRAWERZ RS,

Tz, BRVEROEFMIZIEE £ E o FEsE
TNDODHLN, BANSROE O EAFIERL - B
LTWRWOBERTHS. LicdioT, BEMRTER
BETVHRENERA RS LT, B 0
B2 UMERE W, BRAETIEkESAEZRE,
KEERISHEEOENEBICE T W T TR TEE
XI-LOMER INTBY, BFTb0a>- 27—k
/s ST s & E- R OME DN T Y
PlrnbDEEALBND, TORD, KEEREERE
(RN ST B - o OT E FEHEERET 5
BRich, SEMRE - RS E D <R



BRI & LTI RIF TE .

THIZ, BRVKGEEROME - IkERY, ToRE
Lo THERICTFENADOFREEL, EERIED
BEIT IS MEE R OITESI L E SR (&
IKFH) KERAZELH D, i, W8 - FkE
HOFE R L i B OEE I O WK B O AR
M E RAOBIZ I C OX DA Izt =i EBiEd
HNEIRH B,

BT/ Y ADZEF IV Th 20 Hiins
DR ISR B TR 5. Sz B &
BAROFZRITE 5 i feik 0 0TRSO A 5%
DI AR H S, ALY ZEMT L&D,
HEERROT oy PRI AL MIBWT, SHMRRY
LNEKERHBETHDHEELD.

3. FHfE

(1) ¥R
AT, BREF A0S % SRR
ETHNFHEEMETANCL LT, IR AICREIS
F TOEREERMEROHORA S B ONAEENE
DL T DNEHET D, RNT, BEERS
OFEEFERA L CEREFORFEI N RO AE
DINTHEEFRMT DHEERET . TORNWE, &E
BEHY RTOPENPEENEREE N RFHRERE
EDERIMMERBCTHIETHS.
ERBAICET 20BN A E LTI, KR
D IDDHENHS
O HRAEIRT
@ MEEEERSTOES (FTHREWEG)
@ RREHMERETOES (PRSI
QOEREENMET &, BHR - FKERDPREL
- SBEAEETHIEL, BAlCLo T, YUK E
FHT 500 THIH, B TIHEEOLTHIET D
HOET B, ' ,
QO MAMERETOREHI, FECEHEEAEIC
EOEEMAEREREL, THREER) I EEMAER
B SBEHTHEVNDIEZLTHE. T, BE
FETRT AL bOEZFIZHEDWTEFEORHEAOE
RS2, GATFEROPT, MREEDEHN
BEITE B EES T AE NI A ERAT 5.

GRERERE TOERIIERICERINLGEHE

FAHRRII DWW T AR - IR REIIE DO W TiReN
FMGL, ERMEE CGeREnufderd) ATREE TERULE
WA BLENWDEZTHDH, FHRO I D I ERIEDH]
I S B REL B TA T EMNEEL,
FRE T, 2603 E, OOEREZHRST

-3

(B8 - KSR BEOA TR 255
=R LU, QOEBEIETHON—Z LB - KT
AT g L EHBEDEIERD ) 35 Rk
T—AE UTERRB{ERDIETS.
EREENEROBRAE LT, ER%EHH%RD
2ODERERD LT3,
EREROMEE UTH, B8 - Bk S &
EHEP—RTTRICEITS 2 RkEOEE LS
DOPEME) 2B TS, 2:k698EE, wilokD
12, Wrpukiks, BokehE, BN & HRsmiiE
ENET SN, R TE, ERICHIENHEIESN
TW ORI ERFR D L5,

KT, EHEHFOEEMEZ N0 E < AHEEERR
ELT,

A EROWE - RokEMF s
B EROWBHE - Bk > TEIERTa N
HEBASEORIR S TER

D 2DEFO LD, AT OWTHEERE%R e T
T RINETHERIO FRZTS. BioDWTIAM
WK SR LSRR ERONT YRR T AN
IR DHERHS 5. 7od, EROBRERD, TOEK
PR - KERIC B o R B A0SR ET 5T
EEBEMITBHEI T —F B S NT Wi, AT
S EREIRERIC RSN NSO ET D, F,
REUKEIZ DWW TISRBEMIZIS L Lz d D& UTIRD
o,

(2) BR - BRETORAENE

ZIT, SEZRIEELT, BT TOSEICHIT
DR EEBUKER (AOER) FEET LR
BT DWW THET 5.
a) BIRY 77 A T AOHFEFLAD T
EBRT7ATLAE-TEOREY T 74 T LZHEIT2
TFINVEEL, BRI R FEERORNMOBEOERE
&L, DNESNTWAWERIBEIOERICAN SN
TWd4mET5, LT, £577 1 FLAOEBICE
A EASRERERIC X > THAIL, S e 21
W2, BHE - BKERSREETLSHOEEZL L, Thabs,
TATNATHEBALT, EBY I 71 L0 T
ORI () (B8 - R EECERIRE RT)
z,

B =k  (hAIER Q)
ETDHE, FOREEEER() IAROL > HE
-2

. R(f) = EXp(~ J.(:h(t)dt) = exp[_ C-kﬁ 5 tﬁl] @)



—7, BHER T DB T T A FLOKERT (1) &,
;l-'(t)::{o <t (3)

k¢ t=t

ETDHE, TORMEMTHRET DR p I L-
TERTIENTES.

P=Pr(t,c+A)=1-R(z,7+A)
THA ~
=1 —exp[—j h (t)df)
7

=1- exp{—-;i—-l- X {(’r + A - et }} @

BER OB T 71 T AN E S EEAD,

HIER [ BRSO E, TR T RS S ETREE
Mzl o> TEREIND. iz, PIEHO~OHBTHHY
5, FIT, BRHHEROHEEERFAL, T2FhI
DiEEER L TR S B —HRELE 0] 2@ 0B
HTHAREDOPITRALTAZRSD, AFHIZIIMH
1B - Wk ERRET 545X 5.

1
A:{fﬂ_§”4)rU—P4“*_f )

e - KIS Uie T 7 1 AR, BRIk

> TREBDOEDF LT 7 A FAIICIRDEA 51,

F D 5 H T BRI AE B LB 5.
by {EREE

Bz BT 2 EROEEES, TS Ty
A FLDHHE - BARFERIZ S BEREEHTH I &I
KoTHEETS. B - BRSNS 0 OEEERIS
DOEMNCEROBE S UTEA 50, REEFEMS
OEZEOFRNG, EEEHLEOEEEM (InX
7= 0) ke LTS~ IS ORI H 5D ER
REND. BB LA THELEZEET D20, T
ORI FEREE) %, BwMBEBEMEZS, BXKMHE
w158 T H=AEAMNES X 2T TR OEEERL
THRD A, /2B, EREHREEMES S 5EEOER (),
FKIC & BImpstl FHE A ORE, THIRTEERH)
HFEIRFZFE DRERITE S, SRR MIIEI
BAFEDRIT/zo ThWASEMEL, RENZOMELT
HA=AF M EEFR L.
o EIE

ERET A T LD HEHEIEE AR R EETR
BEROEEOHTER TS, SHEHEMIOEENT
EREOWEEE UTEZ 5. KEETEINC BT D88
7 FAORFRENL, RERREE (RRRERISOEE
Mg ;ORI RIRIE) IC2ERT 1 T AOESGEER
ERIL, SHOERENBETEORNTERSEE
WRTBHOELTHET S,

ZHNEOEHBRICLD, ERT 1 TLORYT YA
T DIHRERNUMET, HEBOFHL WERICIDEZ
BB, OB S Fi R RN A D L &
ABND. TIT, [ERICEBOZ L > THEisl % ke,
FTOMIZIIRE - FkEEDRETZ2DOLELT, B
T MR A B S 5,

d) BiEokIEESA

T RFICIHE - RKEEATEE LS oMKk
BZDWTI, XEIEABEHFMBRINTNS
W, SRR E L T A EREPAICETS< S
DTH 5. HEFHMITDNWTIZAER & TS EIRK
FTNFIUCDOWTEAEY a7 NV 2RALTEETS
HDEL, BARBIRRIZ DWTHAMEARS O &
TWTEETRHOET S, 738, WilrkitEEETIc
BT, FYRRIBIC L 22 - RO T HEEE
BERT S8, LREOFRIL2EEHEIIRL 2K
iz, s/MEZ0, FEHERL, BRfz2E T35 950
ZAENMMIEER TR TANOEEERL TRD 5.
28, OESHFICEENTHRKEECESRWES
@, FEL WO THEEHCEIERR) 2%,
NIBESR ML oEEITHET 5.

(3) BREREETFELFMEE
2) BRERETFIR

Ty BRI AIOEZAEBRL, ROFWET
TR R & AR EREETTD bDET S,

O ERREE) A bOER

© EEERHL (SR EER)

@ LT BOREREEENT K DilEY )

@ B I FORE

® TruFNERRAEZET (EREEROERE,

fHE - I e, Wi kikER)

b) EFMERHE

FoR D X5 Iz 2EAGERERIIBIT 2/KEEROES
PREIZI%IETHY, ZOKEOEETTHBTHE
THE fAERE UTI00EREZIIFELTNDED
EX1%. KEEEEHFHEISDOOOMNEETH LY,
BRO L DITFHAARA D EFHIGE 0 O & FEM
TAEDITHIMEMIDNT, BERE T — AT
ey —2AZTNTNOEFEER BEER (DT
A, NS, ERKEEEE (RoED OHIRREHE
EFEEL, FOMILoTHET 5. ZHEER (©
WEMER (B) 2ELSIWEEZFFRT A EICHSL,
HREREZ OBEE - FHFEOKES R A-DLYT
WEDTHS.
o AR TETH

ABIOIEF— AU S 225 eI BIR & )5 25,
50, 753 N 100SEDIHEAL T DWT, IV SRR

-4 -



(B B R=1~5843) L3RV NIEsRIAR (- SR
K=16~208173) TOERRB--HEHE (AOF) %I
T 52 &L o TN 23469 5.

e, BEMCBITAEROLIZFNEND D
fiERICEFET 2 b0 EEZ H5ND. TOMEERITESHE
KETRUAEICH L bOEREL, Tz, HERDREE
THEABHEAMCRIC K H B D EERL D, FO0
fosh, ARETE, Pmd—FOKEERDOBOEL, B
FIRIZ0EFE L TNHA.

4 —RRAIYT 4

(1) xR E R REE

AR OMNRET BB, F/KBRIGHEREER LR
WL, fEaRALE30,700 A, —HEARDKE1R700 F
nt, ERBEEINIG mTHD, FEERORBIL
B, B - OERERBRIIE-2D & B0 THS.
AWYTH, WINOFEBELEHRRIIIMNEREEZET
BY D EANHEETNDEASDOT 5. ZOHEED
BISMESAERIMEN S RIAEN D,

(2) B - EREE S A FHE
a) H{LFH

HOEEROBEEREERICOWTIE, 2EOKESEE
BRI I S NSRBI E BRI FR D IR S D FRRER
BY 4r— b F—FEHEBORO SO bORREIN
TWAY | FRCBWTIEINE R T 75 NEsk
BT DWW TR ERRENAF] EO~Q)ZH) OfE ¢
o % (1.38X10°%, 268) ERETD. Iah, HPEDER
B ko WWDWTR, BEAEESYESEL, YUY
1 JARSKEDSBOMEREE L, (69X10°, 268) &3
ETH, ThOHOREICETE, £bhoHFE G @

a) o TERY 7 71 7 LAOUEER I THIZT o 72

FTT A FLAOEBEE SFERT 1 T LB S

18« RREEF A & R TS S OSSR 1)
MOEEMZE-3ITRT. SRR RFEDOY &1
JVEESKE H400X1000m (BT 7 1 FAKQSME) % g
B - SRR OATHET 2 1BED
SARERL, BERIIURE ~SESOm) S1aEa

Bd-2 ERED RIS

. 2545 S04EH 7548%  100%#
6 | = EILAhoEE 7
¥s H ---=gmLeoss —
5 4

3
8 2 v
£ A !

Yy L
0 N

S R R
B3 T - KBRS T OB

1 BRI O—ER

Bel SFYAE o BET I

HigRe FuA1 {iEh DI —
UF2 TR E T - L0%, 4F
FUE3 PR - 1.5%%F
Ut 4 T AT+ 2.0%4F

FRe U5 PRI+ 25% 71
2% 3-1 DA 25 SR, TR ETHENEEG iR 15%/
i) A 32 RO SOER, TOEIGREEMERET -HisE 1.5%7 4
1A 3-3 R EIALHERE Sy 25 4Efa] 1808, T DIBiEED 2. 1.5%F
A 34 PERAELMERE S SOSER S, TORIEREDH 15%4F




CHEH LB EOARERL TN,
b) BHLELLFUF

AR TR RS — A T dh 2 R R oD TR
E LTI, Wabdgisto SERRERE O TS =
— ZVAFEOT R ZFDLO % 1E, 15 %4, 20 %/
£, 25% /7 EETD, JHLAHEESEOEGHIT T
F (3-1~3-4) H&D, #-NIRT )& FEY
BHMETD, DT TR IOFESEEHREMNT D,

7sd, IR TOERERERICEE TN OEE
FIAL, & F U220 TI0RT DRITLERRE
T 5.
o) EEETE

WA - KRB L Tl S TEE TR T S0LE!
BTSRRI ) o 1 R REHER ST DR
ELTIFUFIIEDNT, HIMRGTEA &R RE B
Wk R BE LR EE-ACRT. SEROH
A - s, eSTERECBNTI U 1 OB
XL, YFUA3IKDBRBNTH LI LMD, 0
EREHOBE - SEL, VA 30NN
F1OFEEBEOBAE L, U3 TORITHRN
A 1 TORITRERETESHRIINTH D, 75
EREE 00EREOEA - #FEY, SEITRERICS
WTI D F 30FINEL, U4 1 L0 SHEN
THU, EOMEIFNFNRREBTHS. BIETS
&, HEEREOREIEIRIE T ERICEE L, TO
FHRVIERT BEmICH D T LD,

iz, BSES A 30U A (EHEEN

HWEE - TR OFA - HERTHS. U3
& 3-1, 3-2EINRDHE, WUFHOLEE (BEEDH—
BFRALIERESD) IIRWANREE LW &hind, Fi,
TF1)F3&3-3, 3-4FHABE, BERTICLIE
EIINCHERICETLT 50T, EREEIREcE
5 EMEETHD I ENDNS.

M RHEETE RO S F ) 2 ~ 5 I DWW THRERE L
Rb%ERD &, EREMIS N — ADEHENLS %,
FDIFUF 300 & HIFFASHIAHTH D &
WA H, bR HEL ERE U TSI 5.
d) AR TR

B-7133FUF 1~ 5D THRA - #EifEo
AR EHERBEEZ R L2 bOTHD. Tk d &Y
F A 1 CIARIRIT2 B I i - CREMMEET B,
JUF 2 CHBMIUR DI T IZREAREL
IRAEMSH D, WEE ONER) WMAORENKE
V. A 3~ 5 CidRRIC R EREN RV, B
HRBENEFE, IS <25 BEHR
ETELERNA2LFUA 3T, E=EHRogE®
PDEL, B TEOPIERT 5.

5 BbUIC
TR, AOHEREER TG, PRUTFHAE
B OREREEE LR DB E (PRAE AR
BREHE) MEAEERELL. MR TRONE
VAN o

700

600

(%3
(=]
[}

BlEERE (R
&~
f=)
o

= 200

bR

-----
.
=t

"""""

.
L

el
.

E—
CT—
LN
_____

———

SFUF
IEROH THIG

......
e

T
.-
R
.....

‘‘‘‘‘
.

T
- -

e
e
e
T

A8

T
_____
R
fel

15 % &

R
.-

-
R
ey

150 200 250 300

AR A (B HeH) Rt EM]

B4 U1 EST A 3D
(&3 A TORT 100 DTy b)



700 g
A ;
& 1005 REtHE f%ﬁéjwﬁiﬁm
600 &  TSFERIE
ot OEREHE R 4
500 | & L 25 REHE et
E *
8 L0 vruAs-s
X 400 ;o B .t LYBERDH
Bl =
““““ .. 3 -4 B .
R <. %asoiﬁf’sﬁwa ;j;{;ﬁ?ﬁé |
= | e ¥ e 15%, EEH - |
% ......... - . v T Reki] 1-5%/$Eﬁ E
200 Fo RN Sy Lt . SFAa |
~~~~~~~ . ol 265 .
o P et T e S e 1.5%. i
b =T e =
100 Frorms N T T e SFTe
<>=:_.:ﬁ«q > T “““ﬁﬁﬁﬁiiiﬁwwﬁi
0 = LT l . |
0 50 100 150 200 250 300
B BUE AT (R 1548 REH[{FM]
B5 >3UF1, 3&iRESFUA3-1~3-4 Dk
(& VA TORIT 100 BOFHE5HE)
200 ; R
(100 REHE
¢ a \‘\\ \‘\\ \A\/\\ U2 (o)
\§§ . N . BERIAE T 1.0 % 4
150 F. B S . ™
\\ \'\-® \'\ \'\ LA 3 (e)
= R N R I BRRIAETERT 155 F
%;1 \‘\‘ \ \.\ \ o.\ \
e
me 100 [ <$§#ff/ SF A4 @
B . \7>/_ BERIEA TR 20 % 74F
B / S \,
= N
& t\soﬁﬁﬁﬁ \ I \\.\\a\ YHUAS ()
50 K. .. - ‘\ MRS T 25 %4
CosEREti ‘{”“\ ﬂm:>““““~‘\. g gﬁfﬁw\\g .
B ' d‘—ﬁ—“—ﬁ\ X K o \'.
‘ \, y e .
N, S \_\ \\ \‘\
0 ‘"“"“—: - 1l = £}
0 100 150 200 250 300 350 400

ARIER (B -HEH) RE[EM]

B6 FEEROBELH
(&3F UL TORT 100 EDT Ty 1)

) EE 4m BEOREYT 71 FACHETHI &
Ko TKEEREERRLER, WE - kFELD
ERES T VAT LOROBALE BT HA - Wik
MEEREFEI AL— a3 >ETINEBEL
BHETING, BERSITRIRIC BT 2 EEEE
EBRTIHEDICEFANOEERZRBALT, EHl
MU FHOEHE, EBENRN WK E
BOMMRHEERE T 5 L EITES.

D 5—ARI T4 DHERE LI BT FEREDOHELRZE

T 2AGETO 100 EFROEA - MiBrkiErEaRE
2 o b—3 a TR T < EREHOREFEIHEICS
WT, B/NDEA - WEE 52 SEHBEOFEEN
g x N

AR DWTIE, BRREMLAORL
FetE HEROA) D (REEEIEEY) ~EET
BRI DN TSR Tl e E 3750 R

3)



2847 7405

200 Z

T 180 ; > 2 HE -
160 138 B EHFE N
fat 140 ‘ O -
ﬁ 120 106+ ! é ; EHH
100 % =97, 8386 —3g,—85
nﬁ 50 / 70 74 74’ ‘
¥ 60 3
E 40 7 !
0 aaes Il B H * N1 I 71 G s e > O wai EON Y G Y k
LIY |7 i LIl |2 LITi0 | LT |2
° R ® © R | © IR |ZF © R “\1=F| B
-ie bl -4 =le -l= ==

LA LA 2 A3 LA 4 Pl =

R-7 AR b

FREELNWEWSEREEo7,

4 FEREIT, MEodsHE e, EARRATAEIEmICE
WT, EEHERVSENIZERAMAEENE /RS
I 5¥ gha

728, FRCTITERTERE BNV EBR L TE
FIAG LIRS, N 77w TERRRIC L DWTHUKIEE
BB AANIZZHRE) - SHFRM B8t )
DAz b TESTEFECRREI TS &SR0
HMETH D, X, BEEEEOEH-AEEDHIRE
OEFPE S F U DNTESHOIEES Lz,

B RAEERTTDICLEZ0, R Hk2>-0MA
At PRRERIENC AR RIKICET—5 2
WY 2BER SR I ERETHAERNZ. I
BHOBERLET.

2H3
1) JEA B S RRERAGER KEY D a > (FR 204 7 A%

i1) , pp17-18,2008.

2) HEEALAREE « 7y bR T AL MNEAANDHE,
p4, 2005.

3)BITE 2), pp5765.

4) FEHHER - /MRIA - REA & KO- I - B - MK
EEKERBERORERET > r— b Y IT R SHER
HEROHEE A, TARSRRED AT ABITIROEER, Vd3s,
PD.125-130, 2008.

5) IR A B TR AT R/ SR < AETREO B AR =0
T, 2007

6) /AN -/ NRER-ESIRE R« oy RIS EH LK
fegh > AF L OREMOMIZBET 15, TARERRE
L AT LSRR,  Vol30, pp257-263, 2002

7y I EREE A Ao P IESR - SRR - SLEHSRAR © R TIK
Bz BT BEOKEOBARAEICBET S5, ABEBSMRE,
Vol57, No8, pp2-11, 1988,

8) # kA B AAGEE | ACERRERTREN p63, 2005.

AN EVALUATION METHOD OF WATER DISTRIBUTION SYSTEM
REPLACEMENT BASED ON MONTE CARLO METHOD

Masayuki MORI, Toyono INAKAZU, Akira KOIZUMI, Haruhiko WATANABE
and Atsuo NUMATA

The purpose of this study is to propose a long-term strategy on water distribution pipeline replacement
investment. For this purpose, we built an evaluation model for cost-benefit estimate of risk control option
against aging pipeline, using Monte Carlo method for uncertainty. The cost included repair-work-cost
shortly after break/leakage accident and replacement-cost of aging pipeline for preventive maintenance.
We focused on negative benefit of water shortage caused by pipeline break/leakage accident. As a result
of simulation to examine the usefulness of the model in a case study, it was revealed that continual-
replacement-strategies for preventive maintenance had an advantage over only-repair-strategy for

corrective maintenance and there was economical replacement rate,
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