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Abstract: Based on the mathematical models of seepage failure risk and slide instability risk for levees, the
mathematical models of sandy soil seismic liquefaction risk and comprehensive failure risk for levees were
developed; and the conception of risk management for levees was established. The risks of seepage failure, slope
slide instability, sandy soil seismic liquefaction and comprehensive failure in Bangiao River levee were analyzed;
and critical risk coefficients for seepage failure, slide instability and comprehensive failure in Bangiao River levee
were found on the failure case of Bangiao River levee in 1995. In addition, according to the results of risk
analysis, and approaches of risk management, measures to decrease the failure risk of the levee and suggestions to
the levee operation management in flood seasons were proposed. The analytical approach and the results will be
practical and helpful in levee engineering practice.
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Table 2  Statistical characterization of random variables in

slide failure risk analysis
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Table 3  Statistical characterization of random variables in

sandy soil seismic liquefaction risk analysis
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Fig.4 Risk coefficient of seepage failure in Banqgiao River

levee vs. flood water stage
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Fig.6 Risk coefficient of sand soil seismic liquefaction in

Bangiao River levee vs. flood water stage
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BERE . MAUHBUKAL AL TV9.0 m~V9.5 m I,
PEBT R LA KSR T 1.23%, BRI RFLZEA A
G Rt b BRI AT 3K BB AR XL, mT
DAIA A S 7 S B b T A 22 AR, AFLAZi i
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(3) MAHIHPKA AL TVI.5 m~V9.8 m I, HE
B R LEE SRR T 1.37%, Fxb FBR K AL
RO = T, I SR R LR ST T2
VEE, H %I 20 KK AL ARk, InsmE B
LA, BHTERGRAE, R HERRYE S A
HEL IR B 1S o

(4) 4K A7 4L T V9.8 m~V10.5 m I, 32
b7 22 XSG R T 1.66%, I BB 2k 2 KU 2]
WK, RFRLRE RS2 BR A PR B0 B AH Y
HuAtb SRR . KA I VY.8 m B, BEB R
2R AR R AR, BN EKAIVO.8 m AR
B BV KA, KA R V9.8 m,  AZ S
b7 A K, B K AL AR A, [R5 3k
H A Rt /K B k), AR AR B v AR A
R R T B LA, Y, DOV
X T RERLE K .

(5) HIEL K AL = T V105 m B, (HAR T
V10.8 m, 3EPIRFHLGE RN ZRAE Rt K A7 5
T, AN 1.66% 3 3T 32 B 2% 35 276 KU 28 17 1 S8
2.275%; WG A7 B R AT B AR, BB O TR
FNHIK AL AR W ARAT LUK, 2 ) Gk K
RrAEAl s B K LR SRR (R I s [RTERE S7 B
EBTIIRIS T, I 2 N AT S B7 8 55 B 55 ] BE H I
PP 7N

(6) — HYHSKAL R FV10.8 m I, BEEG K
L St ARELY BN oS gR N oz SIN] BN ]
2.275%, WG R L B R AT B HEH, S ATRGE Ry
DX PN Lt AN RAE A U= RIS s By )
Pehig g%, NSRS IR A, B v A B TR R R
Ko

7 &

(1) 230 TR 2e 252 B 3 FhaT BB 1A R
PR, $EH TSR R R RS 2R B 2 A
TN SEBTB B IR AR 2 R Bl R AR KUK
DA K 37 D 3 A DRI 256 P 5 2 AR TR0 B R 3T 2
SEBT R F LG RS R AT T 404

(2) WL IE T AR BAT 5L, R SRR 2
FRIEB R LR A N R I VHER 1.517%, I FHE
290 2.275%. ARRICEHE BRSBTS T AR
PABS VPG TAE R 25, P65 (VR IIE 4T PR 4R

LI

(3) BEBT LA AU 22 I S T R
B AT FH R Wi T P-P [V 10.0 m 32 e 21 n
Writl P-P'IV10.8 m,  EISXS I e ARl A2 R 3t by
vk, IR T KA AN BTV 10.0 m 45
FIV10.8 m, ] WIAT [Tt it iR 280 R 2 BH Sl 1)

(4) YEB R F L5 A 5 F 5L BRI KA
) I — PR R LR M SR OC R, N il P-PY
KRG A RS R AR BT K T P-P 3 AR 6 k2N e
PG VAR b BRI 10 3G i 22 T 4G K

(5) fEfrn ERRUUKAIVI2ZA m R, BOMF A
SER R EF BT I P-P 0 [l W7 T P-Pri3 3% il JR XU
IR 2.86%F1 2.01%, I Bl IR XS 4
WA 114%H1 0.74%, S2B7 2k L6 KBS 2253 5l 4y
4.74%F 3.48% . AT IS Tt 73 A3 BB IE ik
ISR AT B R AU 2 R 2R S 2545 X 6
BAAR T 29 29.7%, 35.1%H1 26.4%.

(6) AL T HEB RS A BEME S, JEIE T KU 4
BT, BRI 20 RS2 B3 th T B A RURS: 1)
I, 0 SRR AU K AT IS AT B T
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