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Stability Analysis of Tunnel Structure under the Action of Aircraft Running

WEI Xiao-gang' , QIN Zhi-fan' , WANG Shi-ao', FA Jing-yu', LU Sha-sha’, YANG Liu-chuan', LI Guang-hui'
(1. School of Civil and Environmental Engineering College, Zhengzhou Aviation Industry Management University, Zhengzhou 450046, China;
2. School of Civil Engineering College, Liaoning Technical University, Fuxin 123000, China)

[ Abstract] 1In order to study the stability of the tunnel structure under the airport runway when the aircraft is running, the numerical
calculation model of the runway, soil layer and tunnel structure co-deformation was constructed by establishing the six-degree-of-
freedom dynamic equation of the “five-point contact” aircraft. The influence of the aircraft type, pavement type and buried depth on
the stability of the tunnel structure was analyzed. The results show that the more concentrated the distribution position of the main
landing gear wheel is, the greater the influence on the stability of the tunnel structure under different aircraft loads. The attenuation
effect of stress diffusion on the flexible tunnel surface is obviously better than that on the rigid tunnel surface, and the deformation
degree of the arch top is more significant than other locations. With the increase of the buried depth of the tunnel structure, the
disturbance effect of aircraft load on the tunnel structure shows a decreasing trend. When the buried depth of the tunnel structure
exceeds 64 m, the tunnel structure no longer bears the disturbance effect of aircraft load.

[ Keywords] aircraft load; airport runways; tunnel engineering; numerical simulation
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Fig. 1  Six-degree-of-freedom mathematical model of “five-point contact” aircraft
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