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Risk factors analysis of the wheel
brake system based on the improved
DEMATEL-ISM

JIA Bao-hui SHI Siyang WANG Yu—=in

( College of Aeronautical Engineering Civil Aviation University

of China Tianjin 300300 China)

Abstract: Aiming at the complex and complicated safety prob—
lems of the wheel brake system ( WBS) during the landing stage

we have done an analysis on the safety of the operational stage to
identify the risk factors and determine their relations. To achieve
the purpose first of all we have adopted the system theory
process analysis ( STPA) to identify the safeless or reckless con—
trol activities concerning the risk factors by building up a control—-
feedback structure model under the control relations and the op—
erational principles. And then we have managed to change the
risk entropy to characterize the uncertainty with the probability of
the event occurrence of the direct influential matrix in the deci—
sion making trial and the evaluation laboratory ( DEMATEL) .

According to the improved DEMATELHSM the centrality de—
gree cause degree and the order of the centrality degree can be
obtained to confirm the causal relevance and the key indexes.

And finally on the above series of analyses it would be neces—
sary to integrate the interpretive structural model ( ISM) to gain
the reachable set and the forward set under the given threshold

as well as to gain their intersection set. As to the intersection
set the reachable matrix can also be set up to build up a system
hierarchical structure to reflect the intrinsic and hierarchical rela—
tion of the factors concerned graphically. The results of the above
study can indicate that as compared with the FTA the STPA
can help to identify and determine more riskdeading factors be—
sides the component failure such as the interactive factors and
the designing defects. Through the above said improved DEMA-
TEL with ISM  the objective relation of the system factors can be
the AACU

which should have the

effectively reflected and clarified. At the same time
can be confirmed as the key component
greatest impact on the system safety. In the mean time the risk
factors can be divided into 3 levels to reflect the relation in and
out of the hierarchical system. From the hierarchical structure
above mentioned it can be seen that the system safety can be
guaranteed and ensured by taking measures to break the chain
and heighten the component reliability.
Key words: safety engineering; wheel brake system; STPA;
risk entropy; DEMATEL-ASM; hierarchy structure
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