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Nonlinear Dynamics Character in the Processing of Unloading for
Deep-buried Tunnels

ZHAO Yu*" | LI Xiao-hong"

(a. College of Civil Engineering;b. Key Laboratory for the Exploitation of South West Resources & the Environ-
mental Disaster Control Engineering Ministry of Education, Chongging University ,Chongging 400030, P. R. China)

Abstract It is important to study systematically the stability of deep-buried tunnel’s surrounding rock. Such re-
search reveals the failure mechanism of surrounding rock of deep-buried tunnels and enables adaptation of tunnel de-
sign and construction. The energy dissipation of surrounding rock was analyzed using the three-dimensional fast La-
grangian method and nonlinear dynamics. According to the simulated results, it was shown that the energy distribu-
tion of surrounding rock was the determinate stress factor and that the variety of rock mass elements strength criteria
caused by the stress states was the root causes of their failure. The relationship between the surrounding rock system
status and the largest Lyapunov exponents was explained. It is found that when the largest Lyapunov exponents in an
energy time-series were negative, the system was in an ordered steady state at the phase along with the rapid yield
failure of surrounding rock elements. When the largest Lyapunov exponents were positive, the system was chaotic,
compared with the relatively stable status of the surrounding rock.
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