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Risk evaluation and reliability-based design of earth-fill dams for overflow due to heavy rains
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In this research, the risk to earth-fills during heavy rains is evaluated. The rainfall intensity is dealt with as
a probabilistic parameter, and the probability of overflow is calculated. Based on the estimated probability
of failure, the risk to earth-fill dams in the downstream area is evaluated. The flooding area is predicted
with solving the shallow water equations by the finite volume method. Furthermore, a case in which the
spillway of the embankments is improved to mitigate the risk of overflow is considered, and the expected

total cost is estimated including the cost of the improvement work and the risk. Finally, the effect of the

improvement is judged according to the total cost.
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x x O 7.00000E-07 |  7.00000E-07 851,363 |  3.50000E-05 30 | 3.50000E-05 30
x x x 0.00000E+00 | 0.00000E-+00 1,105,027 | 0.00000E+00 0| 0.00000E+00 0
x O x 0.00000E+00 | 0.00000E-+00 1,016,895 | 0.00000E+00 0| 0.00000E+00 0
O x O 0.00000E+00 |  1.73333E-06 660,537 | 0.00000E-+00 0| 8.66667E-05 57
O x x 1.75000E-06 |  0.00000E+00 970,936 |  8.75000E-05 85 | 0.00000E-+00 0
O O x 8.49495E-03 | 0.00000E+00 576,925 | 4.24748E-01 245,048 | 0.00000E-+00 0
At 245,162 87
x BEiR O:BIELALY
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x—3 TOMEAROLE - BEEEH]

WIEE BEE
C(FH | (FH
At 0 91,400
Bth 0 66,300
cith
D 199,200

RPN DR 22— OBFRIERIE 0 TH S, &<,
K DB K > THIRIHERIEKIBICHED L, diE%kiE,
P(CD)=0 &75%.

6.5 (SHEMMITER

xR— 3T DMBBRDSIEE M C, EHHR L 7HED
WIEEH C, 2R LT\s. —7, MEELC &2, T T
IR TEA LT 5.

C,=C.+C; (24)

TTT, BEEMRICELCE, BEEOENT, C.=C,
RGET B, CIE, MEBIRIC X > TRET HZREDE
MEOHFBRILTH . METREMDOKE)ITH ST
b, C OEIFWERREL FHIT2E0EKE L. HiE
B C UL, TNCBEEM C. 2Nz 5. $74bb, R (24)
X, BARDIEE LGS, 9 TORRICBET S L
EHHEE LTS, iz, TTTIE, HAESR 50 4 (4750
y) ERELTNS.

£—2121F, BHROISZ—ITI6 U e iR 18
WEEHZRLTWS. 2L, COBRERIE, XK
D3 DDHT LD « IEBR (OX) D/8Z—2DFH
FRCAECBERERELTVS. TNOLDOHEICEDEY R
IWEEINSED, CDMDOIEIC K> TU XTI HVKIEIC
BTV 2D0089h 5. ThEDELND, &R & SE
BB Cre BERTU Cy WRRD XS ICEIHEENS.

C,c =245,162 (1,000 JPY)
C,, =199,200+87=199,287 (1,000 JPY) (25)

INEDEDFZE L U THIERR C, BFHliE N 5.

C, =Cye —C,y = 45,875 (1,000IPY) (26)
Thbb, dEICK > T 4,600 FHEEONENHAD S
e A

6. L&

() FHLTICBT % 45 EROKERT — XKD E, 1h
& 24h SRS U 7o R KRR RN RS 72 T o AR BRI Y
TiEHiz. T, MEDTAE LT Gumbel 7317z
BHLUEZ.

(2) TDMOUFREMREZERL T, TRFICHB 2R
RO EZIT-> To. BIRIHEROF BRI E Y TV
OEEHWE. ELIC, 4 DDRHIMEOIMEFERS
HELTWZOMTHS. Ji-dORERIEIHNT
TREWVWED, RT3 70O &hbEEITRT

HEE LTz,

(3) AR LIGEOWIKY 2 2 L— 3 V2R
L, oKX 2WEROHETEZTT> T2, AW T,
BKABEAZERAMEIC K > TR AEZRAL
7z.

(4) T-odkoMinERZRH L, tkic X2 HFE
Kb A7 BRUCHRRERZRET 2 /5iEZ2 R L
fo. &g, #ukModUERICER L, Thhidyg
AIRIC BT 2B HOZEICK > TRHMEiTX5 2 &
LTz,

(5) RBEELT, ERECK> THEMREIFHEE NN
X, RERG DO HEEENAM OREICFIHT 2
TEMTES. T, BHEOUYUETIEPHIRZ LT
5T LICEoT, RGN UDI BT LN TES.
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