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BHEA Feoz HI1L

Risk Level Assessment Method for Gas Tunnel Construction Based on Prospect-regret Theory :

Taking the construction of Lihuo expressway tunnel in Shanxi as an example

WU Hebi', CAO Jixiang®, ZHANG Linghan®, ZHOU Xiangdong®, LI Yuan®’, CHEN Huimin®
(1. Yunnan Wisdom Science Technology Co. ,Ltd. ,Kunming 650500, China;
2. China Railway First Group Fourth Engineering Co. ,Ltd,Xianyang Shaanxi 610400, China;

3. Faculty of Science, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: To address the problem that the rational state of decision makers in the existing safety level assessment is disturbed by many factors,
a prospect-regret theory-based risk analysis method for coal mine gas tunnel construction is proposed. Firstly, the expectation value method is
applied to determine the expectation interval of decision makers for different risk level assessments. Secondly, the value function matrix, the
weight function matrix and the prospect value of the risk level are calculated using the prospect theory. Thirdly, the regret theory is used to cal-
culate the joy-regret value with the positive and negative ideal points as reference points. Finally, the joy-regret value is ranked to determine the
risk assessment level. The example analysis shows that the tunnel has a risk score of about —4. 7 for level [V, —3.1 for level I, —0.6 for
level Tl and 2.1 for level T . The score for level T is the highest and the example results are consistent with the field analysis results, so the tun-
nel risk is level [ . It shows that the evaluation method is reasonably designed and can accurately determine the risk level of gas tunnel construc-
tion.

Keywords: gas tunnels; prospect theory;regret theory;construction risk;assessment methods
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