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Abstract: Based on an analysis of the advantages and the
disadvantages of event trees (ET), fault trees (FT) and
Bayesian networks (BN) respectively, a conclusion is drawn
that the three methods should be applied jointly, and the way
to construct a BN is improved. This way consists of three
steps. First, the FT whose top event and middle events are
the output event and the event sequence of the ET
respectively is built. Then, the constructed FT is transformed
into a BN directly. Finally, with the advantages of the
calculation and analysis, the BN is used to make predictions as
well as diagnostics. When there is any failure in the non-root

node event in BN, the corresponding root node events should
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be controlled by the descending order of their posterior
probability values. By applying the proposed method to the
soil-cement mixing wall in a deep excavation, the failure
probability of the top event and the main cause are figured out

easily and the practicability of this method is proved.
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Fig.1 Logical relation of fault tree in Bayesian network
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Fig.2 Event tree of soil-cement mixing wall
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Fig.3 Fault tree of soil-cement mixing wall
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Fig.4 Bayesian networks of soil-cement mixing wall
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Tab.1 Posterior probability of basic events
W5 L ogiEs e SRR R JREER R JE AR e JREER
X1 0.0801 Xy 0.187 0 X7 0.007 5 Xzs 0.003 9 X33 0.074 8
Xz 0.043 3 X1o 0.013 4 X1s 0. 006 4 X 0.074 8 X4 0.007 5
X3 0.043 3 X1 0.011 2 X9 0.007 5 Xo7 0.133 6 Xis 0. 008 0
Xy 0.006 4 Xz 0.008 0 Xzo0 0.005 3 Xzg 0. 006 4 X3 0.008 0
X5 0.006 4 Xi3 0.006 9 Xn 0.005 9 X 0.013 4 Xs7 0. 008 0
Xs 0.064 1 X14 0.007 5 Xz 0.005 9 X0 0.012 8 Xis 0.028 3
X7 0.064 1 X5 0. 006 9 X3 0.012 3 X3 0.013 4
Xz 0.080 1 X6 0. 006 9 X 0.011 2 X2 0.011 8
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