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Abstract: In order to solve the problem of civil structure diseases encountered in domestic operating tunnels ,
the disease causing factors of the civil structure of tunnel are analyzed from the aspects of highway tunnel
investigation, design and construction. Based on this, a complete evaluation indicator system for highway
tunnel service performance is established to ensure the comprehensiveness of the evaluation elements. By
adopting the improved AHS ( product scaling method ), according to the characteristics of various factors
affecting the service performance during the tunnel construction period, an indicator weight determination
rule with clear logic and suitable for analyzing the service performance evaluation of highway tunnels is
proposed. On this basis, adopting a 2-level fuzzy comprehensive evaluation model composed of the
underlying indicator set and the type indicator set, taking the current maintenance standard as the indicator
level classification ecriterion, the fuzzy comprehensive evaluation value of each evaluation indicator is
calculated, the matrix of single-factor fuzzy comprehensive evaluation values of each evaluation indicator

under the project of this indicator type is composed. By coupling the matrix, the fuzzy comprehensive
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evaluation of the service performance of tunnel facilities is completed. Taking the construction of a tunnel for

engineering example, the evaluation system is verified, which proved the effectiveness of the proposed fuzzy

comprehensive evaluation system for service performance in engineering application. This fuzzy evaluation

research not only established a complete method for evaluating the service performance of highway tunnels,

but also realized the quantitative analysis of the service performance of highway tunnels, it proposed a new

method for evaluating the service performance of tunnels in engineering, and a method for evaluating the

time-varying rule of long-term service performance of tunnel infrastructure.

Key words: tunnel engineering; service performance; fuzzy comprehensive assessment model; analytic

hierarchy process ( AHS) ; qualitative analysis
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Fig. 1 Service performance evaluation system for highway tunnel infrastructure
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Tab.4 Evaluation indicators of engineering survey
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Tab. 6 Evaluation indicators of engineering construction
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Tab. 17 Technical condition evaluation table of tunnel hole items
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