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Fault Tree Analysis of Tailing Dam Break Due to Overtopping
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Abstract: Based on severa typica cases of tailing dam break during flood periods, the basc
events relevant to the accidents of talling dam break due to overtopping were clarified and
generaized , such as seismic intendty beyond the desgned value and ineffective flood discharging
measures taken. The accidentsof tailing dam break due to overtopping were studied introducing
fault tree analyss including minimum cut sets, minimum path sets and structura importance.
The results showed that the number of minimum cut setsthat causes the accidentsof tailing dam
break due to overtopping is 54, thus reveding that such accidents are easy to take place; the
number of minimum path sets that implies the prevention of such accidents is 4; and the
calculated structural importance of relevant basc events means that hidden danger , poor desgn
and inferior construction of dam, lack of routine mai ntenance and poor geological conditions, etc,
al are crucia to the control and prevention of such accidents egpecialy during flood periods.
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2 Ksi ={ X10, X13} , Ks2 ={ Xi10, X14} ,
Kss ={ X10, X15, X16} , Ksa ={ X10, X15, X17}.
2.1 ’
54
' 2.2

1 : 1 “ " “ "
T = A1A> = (By + By + B3) % w om « o ,
(X112 + X2 + Xiz3 + Xgg + By) = wow ,
(X1CL+ Xg4+ Xs+ Xg+ X7+ Cy+ Cg) X ,
[ X1 + X2 + X1z + Xag + Xis( X1e + X17) ] = (

[ Xe( Xz + X3) + Xg+ X5+ Xeg+ X7+ X5+

Xe + X7+ Xg + Xg + Xo + Xyo] X

[ Xi1 + X2 + Xz + Xgg + Xis( Xie + X17) | .
54

Ki={ X1, X2, X11} , Ko ={ X1, X2, X212},
Ks={ X1, X2, X3} , Ka={ X1, X2, X14},
Ks ={ X1, X2, X15, X6} ,

Ke ={ X1, X2, X15, X17} ,

Kz ={ X1, X, Xu1} , Kg={ X1, X3, X12} ,
Ko ={ X1, X3, X3} , Kio ={ X1, X3, Xu4} ,
Ki ={ X1, X3, X15, X16} ,

K2 ={ X1, X3, X15, X17} ,

Kiz ={ Xa, X11} , Kua={ X4, K12},

Kis ={ Xa, X13} , Kis ={ Xa, X1a} ,

Kiz ={ X4, X15, X1e} , Kig ={ X4, X15, Xa7} ,
Kio ={ X5, X1} , Koo ={ Xs, X12} ,

Kot ={ X5, X13} , K2 ={ X5, X14} ,

Koz ={ X5, X15, X16} , Koa ={ X5, X15, X17} ,
Kos ={ Xe, X11} , Kazs ={ Xs, X12} ,

Koz ={ Xe, X13} , Kog={ Xe, X1a} ,

Koo ={ X6, X15, X6} , Kso={ Xe, X15, Xa7} ,
Ka1 ={ X7, X1} , Ka2 ={ X7, Xa2} ,

Kaz ={ X7, X13} , Kasa ={ X7, X14} ,

Kss ={ X7, X15, X16} , Kse ={ X7, X15, X7} ,
Ks7 ={ Xs, X1} , Ksg={ Xg, X12} ,

Kso ={ Xg, X13} , Kao={ Xs, Xaa},

Ka1 ={ Xs, X15, X1e} , Kaz={ Xs, X15, Xa7} ,
Kaz ={ Xo, X11} , Kas ={ Xg, X12} ,

Kas ={ Xg, X3} , Kae ={ Xo, X14} ,

Kaz ={ Xo, X15, X16} , Kag ={ Xg, X15, X17} ,
Kag ={ X10, X11} , Kso ={ X10, X12} ,

)

T =A1+ A2 = B1B 2B 3+ XXX
X13X 1aB's = (X1+ C1) XsX5X6 X
X7C2C3+ XX 12X 13X 14(X 15 +
XX 17) = (X1+ X2X3) XX 5 X
XeX7Xs5XeX7XeXgXgX 10+
X 11X 12X 13X 12(X 15 + X 16 X 17) .

, 4
, 4
P1={ X1, X4, X5, Xe, X7, Xg, Xo, X10} ,
Po={ X2, X3, X4, X5, X6, X7, Xg, Xo, X10} ,
P3 ={ X11, X12, X13, X14, X15} ,
Pa={ X11, X12, X13, X14, X156, X17} .
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, 54
|4 N 1
14(1) —[3 x 8+ 2 ng x54_o.068,
_ |4 1 1
14(2) = 14(3) —[ 3 %4+ sz ><54-0.034,

lo(4) = |f(5) = 19(6) = 15(7) = 14(8) = 14(9) =

|4 1 1 _
14(10) = 5 x4 + 3 x 2 ><54_0.049,
16(11) = 14(12) = 14(13) = 14(14) =
1 1 1 _
}2 x7 + 3 x% x54_0.077,
4 1 1
14(15) = 3><14+4>< ><54_0.105,

1,,,1,.4 1
54

16(16) = 14(17) =[ 3 X7+ 4 x - =0.052,

16(15) > 16(11) = 14(12) = 14(13) =

15(14) > 14(1) > 14(16) = 14(17) > 14(4) =

16(5) = 16(6) = 16(7) = 14(8) + 14(9) =
14(10) > 16(2) = 14(3) .
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