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Dynamic Bayesian Models for Gob Roof Accidents
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2. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China

Abstract The roof damage is one of the major cause of hazards in the gob in case of collapse accidents. In the stability analysis of the
mined area on the roof with multi—objective evaluation and decision analysis, the extensive use is made of analytic hierarchy process,
utility function method, and fuzzy membership function method. Among a variety of objectives, a complex relationship often makes the use
of these analysis methods very difficult, especially in determining the weight factors of the objectives, which would affect the application of
these methods. In the context of the gob roof accident and the Fault Tree Analysis (FTA), the qualitative analysis based on Bayesian
network is transformed by the method of the gob roof fault tree transformation, to establish the gob roof accident Bayesian network model,
with the use of packages based on Matlab BNT quantitative calculation, In this way, it is necessary to determine weights and the prior
probability and the posterior probability are used in comparison and analysis of the gob to identify the main factors related to the gob roof
accidents in the conditional probability, with the construction workers not working in accordance with the design and improper exploitation
and support being of the greatest importance, therefore, in the actual construction process, the construction workers must strictly follow the
design of mining, to enhance support to ensure the stability of the gob roof.
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Fig. 3 Gob roof fault tree corresponding to

the Bayesian network model
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Table 1 Gob roof accident analysis model and the inference results of the initial probability

M M M; M, Mo M, M,
0.3 0.036 0.036 0.036 0.036 0.105 0.177
0.024 0.024 0.024 0.024 0.024 0.07 0.024
0.031 0.031 0.031 0.031 0.031 0.09 0.031
0.026 0.026 0.026 0.026 0.026 0.076 0.026
0.034 0.034 0.442 0.548 0.034 0.099 0.034
0.028 0.028 0.364 0.452 0.028 0.082 0.028
0.015 0.015 0.194 0.015 0.015 0.044 0.015
0.032 0.032 0.032 0.032 0.032 0.093 0.032
0.018 0.018 0.018 0.018 0.018 0.053 0.018
0.026 0.026 0.026 0.026 0.382 0.076 0.026
0.042 0.042 0.042 0.042 0.618 0.122 0.042
0.031 0.031 0.031 0.031 0.031 0.09 0.031
0.024 0.522 0.024 0.024 0.024 0.024 0.118
0.022 0.478 0.022 0.022 0.022 0.022 0.108
0.016 0.016 0.016 0.016 0.016 0.016 0.078
0.022 0.022 0.022 0.022 0.022 0.022 0.108
0.7 0.084 0.084 0.084 0.084 0.084 0.412

M; M, Ms
X, 1 0.036 0.308 0.036 0.036
X, 1 0.024 0.205 0.024 0.024
X, 1 0.031 0.265 0.031 0.031
X, 1 0.026 0.222 0.026 0.026
Xs 1 0.034 0.034 0.312 0.034
Xe 1 0.028 0.028 0.257 0.028
X7 1 0.015 0.015 0.138 0.015
Xs 1 0.032 0.032 0.293 0.032
Xy 1 0.018 0.018 0.018 0.209
X 1 0.026 0.026 0.026 0.302
Xy 1 0.042 0.042 0.042 0.489
Xy 1 0.031 0.031 0.031 0.031
X 1 0.024 0.024 0.024 0.024
Xy 1 0.022 0.022 0.022 0.022
Xis 1 0.016 0.016 0.016 0.016
X 1 0.022 0.022 0.022 0.022
X 1 0.084 0.084 0.084 0.084
50 2010,28(21)
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Table 2 After roof collapse (M) the top event probability of occurrence at time ¢
t/h 0 1 2 4 5 6 7
P(t) 0.537 0.541 0.545 0.547 0.552 0.553 0.558 0.559
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Fig. 4 Comparison posterior probability histogram of priori probability and the basic event after the accident
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