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FAIL-SAFE AND SAFE-FAIL IN FLOOD DISASTER REDUCTION

By Yasuo IsHiHARA

Synopsis

River levees and reservoirs for flood control are usually constructed under a
design criterion decided by reliability idea. Since these are bounded in capacity of
prevention of flooding, the flooding in the area where people are living happens cer-
tainly at a heavy rainfall over the design criterion.

A variety of measures to decrease the damage of social life or activity should be
considered by using safe-fail idea. Also, the comprehensive measures to protect the
human life and property from flooding is emphasized to take by applying fail-safe
idea.
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Fig. 1. Fault tree of flooding.

(a) Caused by heavy rainfall in the area.
(b) Caused by breaking of river levees surrounding the area.
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Fig. 2. Fault tree of loss of human life.
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Fig. 3. System diagram of loss of human life.
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Fig. 4. System diagram of flooding.
(a) Caused by heavy rainfall in the area.
(b) Caused by breaking of river levees surrounding the area.
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Fig. 5. Probability of system failure.
(a) Parallel system.
(b) Serial system.
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_7_.



376 FAB KR AREH $£315B-2 863, 4 (1988)

7. HKKEBILERDRE

Dot B8, S, BUKKEOHIERRICRET 2 HELAE, METLHAI>VTHEDLS
BiERrEEs T LN TE B,

A HERETELC L

(1) HWERFPIKEKEAKBRKIZEZ DI 5N 34, B4 DBHAALITOZFOHKIC
Lo THENET LI EDH-TIRIESHE L, LEMB-T, 25 LEBERCHADS VORI » THELKR
MBI B & HiC, ¥, HROBKBEESHE SN L HFET, fR, BELTREFLTAE b
BETHD, METIE, MHAERRERAKEZEZLTAERESEY, ThoopikMkodicis, ks
Y, =, EKEBEL CEARR S S - T, ATHIRIBEShB bDME 3, Fig. 4D v X7 6K
Pobh3EI, ThoSOHBERELCBKICENSEDT, %0EEr X7 41 fail-safe st E L
TELALENDH B,

(2) HRFD62 4F 3 A BHRLSHBBBKIMEIC >V THEHN S EBR LT 7243, KEHEAENHICLS
RKEERLTEET 3, TRLLRKEE, MST5& fal OREMEC 22 &LIcR30T, £iER
BELTREZEDEEELZPNEELNGFEHLILEDTH S, safefail DEZ HEOHEATH T, R -—
NP TRRFOBBR I OEL K- bDEVR B, BB, TOBE, THINARERS
OIKIREIWITL TITO T EHBTERREIDR ST 5125 5,

B. Afhx#zC &

() RIIADMTELALSIE, BEAEOMNIITR, TTIIEHOSRBESO, AKERERSBHSh
T, ZEHEELUToERCHKCH L TABRRESEON TV S, IO ERERKIAGLESOATY
BLEEEHKRLTVS, Lich-T, AMBABESTZDI3, RABRELEI 28HOHASH-T, B
KhERk v R 7 ohifail ORBEICI -1 L ETH B, ZTDOELEZRLABEHEAILTEDTHEDS, K
Mk v 27 b oAhE, safe-fail DFEZHIcxET 5, LrL, AFSEAMIC S, A VL
DEIDEHNTHEh S, #EiCsafe CLHSHELRLTRIhIERSKRY, THbE, AGFELEN
& L T fail-safe DB A A2 SEMREZF U RITNERSLVOTH 5,

(2) BIKICE, SMPHKOERLSTERELFRICEMTEEE b, WOWBHERIHLT, K
FIZ o0 TOTHOHE PEEORRSOMHMOEMc> 0T, BackirB{ it LB L5
%o Fi, BERCOBESMTERL T BEOTHCHETIEEROEEEREIM B, ThEHITLT, &
BB ENBOREL I, B & & bic, HERNOWHLIEREDO D OFELET 3 ZOHYITH
KHET2BERETH L THEDTH 3,

(3) EAEOFEREROETIIEL TR, REOBE VX7 LORBBNAOEMRLE S, HFLLEEY R
FLREBBRAROI-DIIEEHHKENSE LD TH B, fail-safe D v 2 F L2 5L 5+N1EKREE%E
LTELIENEETH S,

8. & ¥ U

bHEOBKKERENRICEVWT, TOEBEMNAGRE, BHRE HHESREREL, Bl
BHT, BELTELLIICES, 20D EEZONEY, BAOHERE L TEEEERESSEICH
TET, ABRBLVSTEDBRICHB T EMDRBVESIKERLE SN B, bo& b, ~— FRBkPiEH
BRI, EEEERELLOICANLGBREEINITI LRIV T TERE,

Lo L, SMEHEOFRSFRETET, L b — FRBEKHEREROKENCERANSZ L %
EBADE, LEASEBHKGREL 1oL ZoXEE, SEREREEVOELITEL, AMR#ICS

_8_



AR dkER B 5 FAIL-SAFE & SAFE-FAIL 37

WT ORI L TBL I EDPBHTEETHIEELEHDTH D, "OHAIK, safe-fail, fail-
safe DEZHFODBANER ERBLEDTH 5,

& £ X ®
1) SEE: SEKECET %M - £l AR, 1983.9, pp. 7-11.

2) RERHE: HoARENE & BARKE, R¥ES 1983.9, pp. 2-6.
3) FEEE: KEOVY 2 /HWMES, TA¥ER, TEIHMSEMERSR [THEWX] BHa27+X b,

HRF 60 4F.



