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Abstract 
In this paper, effective data mining methods are adopted for the tunnel management information 
system to deal with safety issue data and work out the relationship among these safety issues in order 
to estimate risk, establish intelligent decision support, provide basis of governance for railway 
maintenance departments and remedy the defects of the existed management information systems. In 
view of the bottleneck of Apriori algorithm, two new algorithms are proposed in this paper. The first is 
AprioriN algorithm based on arrays, which converts the operation on database to the operation on 
memory via coding. The second is a high performance association rule mining algorithm based on FP-
tree, which accelerates the speed of traverse itemsets by adding an extra data structure. During the 
second scan of the database, a matrix is generated to save frequent 2-itemsets when the basic FP-tree is 
created. This paper attempts the improved algorithms to improve the efficiency. 
(Received, processed and accepted by the Chinese Representative Office.) 
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1. INTRODUCTION 
 
The first railway tunnel in China was constructed in 1888 and after more than one century of 
construction, there were 7153 railway tunnels in mainland China with a total length of 
4601.836 km by the end of 2011. However, a very stunning fact is that most of them are 
suffering from safety defects originated from low designing standards, ill-considered 
situation, and poor quality of construction and shortage of maintenance management. Some of 
the defects endanger the traffic safety directly, while some others potentially, and the railway 
sectors annually invest a lot of manpower, funds and other resources for the maintenance and 
remediation of the tunnel safety, but they still couldn't make a fundamental turn for better 
conditions of the tunnel and the amount of data are idled. To ensure a safe operation of 
tunnels, equipment management department ought to master all the information which may 
manifest insecurity and take appropriate measures to eliminate the hidden dangers of the 
tunnel as far as possible. For a long time in the past years, the collection of tunnel insecurity 
information mainly relies on human eye-viewing, the measuring tapes and other simple and 
crude devices. Data management is no more than live recording data to fill in routine reports. 
Thus are the results to follow: an incomplete understanding of the security information, poor 
management, shortage of risk knowledge and inadequate prevention against accidents. Such 
status certainly calls for reforms in information management and renovation in the study of 
methodologies. 

As one of the human-dominated computer systems, management information system 
utilizes computer hardware, software and other office equipment to collect, transmit, store, 
process and maintain information in terms of supporting the operation, management and 
decision-making. The existed railway tunnel management information systems have already 
achieved the goal of managing raw data, images and text reports dynamically, with 
establishment of models and improvement of visual degree of data. However, most of these 
systems only focus on a specific class of factors or engineering conditions. The studies on 
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will only exhaust the computer's memory and CPU consumption and it can’t accelerate the 
speed of mining. Therefore, we need to find enhancement algorithms to deal with the dense 
data in the future. As geologic conditions differ greatly all over China, the diversity of the 
railway tunnel structures is also enormous. Association rule can be implemented not only to 
detect the relationship among the various safety issues but also extract the common 
characteristics of tunnel geological conditions.  
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