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Research on Graded Evaluation Method for Lining Structure State of Railway

Tunnel Based on Extension Theory and Combined Weight Values

WANG Junlou', YU Chunyan®, WAN Junli*, ZHANG Yuansheng'
(1. Beijing-kunming high-speed Railway Xikun Co. Ltd., Chongqing 400023, China; 2. Shanghai Tianyou

Engineering Consulting Co. Ltd., Shanghai 200092, China; 3. Railway Construction Research Institute of China
Academy of Railway Sciences Group Co. Ltd., Beijing 100081 China; 4. China Academy of Railway Sciences
Shenzhen Research and Design Institute Co. Ltd., Shenzhen 518054, Guangdong, China)

Abstract: To scientifically evaluate the health of the lining structure through a comprehensive analysis of the structural disease of railway
tunnel lining, a graded evaluation system for the structural state of railway tunnel lining was established based on extension theory and
combined weight values and in line with the principles of developing an evaluation system of railway tunnel lining structure. The system refined
the calculation process for graded evaluation. To obtain the weight values, by combining the entropy method with Delphi method, a method of
weight assignment taking into account different grades of evaluation was proposed. On such a basis, an evaluation was given to the lining
structure state in Lakeside No. 1 Tunnel, Xiaosi No. 1 Tunnel, and Kuishi Tunnel in the Jinhua-Wenzhou freight line. According to the results,
the eigenvalues of the comprehensive grade of the lining structure in the three tunnels are 3. 246, 2. 544 and 2. 535, respectively. The results
agree well with the actual tunnel conditions, which verifies the reliability and effectiveness of the method.

Keywords: railway tunnel; graded evaluation; extension theory; combined weight values; lining tunnel structure
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