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Chaotic characteristics analysis of mine’s shaft deformation
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Abstract: A new idea was put forward to the chaotic characteristics of deformation of mine shaft by means
of phase space reconstruction of chaotic. Problems of space reconstruction of deformation value, correlation
dimension determination, Lyapunov exponent calculation and stability were discussed. The result of the
simulation experiment shows that the deformation system is a chaotic system, and affected by many factors;
the biggest Lyapunov exponent may serve as the determinations standard of shaft deformation. The research
can offer some help for the policy — making of the determination of stability in goaf.
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Fig.1 The relational curves of InC(r)-In(r) of
the second point
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Fig. 2 The relational curves of InC(r)-In(r) of
the third point

RAERNDBIERT B, TETREMNER
¥ EH B 5 # K Lyapunov F6 %, 4



88 Wi I8 K % % % (A8 B 2 K 20094F
R1EMBANEE D RERNEHMNITHER
Tab.1 The results of embed dimension D and m
855
B Ty v s 6 7 3 9 w1 1n B
D, 2.65 2.87 3.72 3.503 2.341 3.392 2.33 2.561 2.387 2.628 2.60 2.59
m 6 7 9 8 7 5 6 5 6 6 6
*2 ERFRGREFFIBK Lyapunov 58
Tab.2 The largest Layapunov exponents of shaft deformation systems
R 2 3 4 5 6 8 9 10 11 12 13

L 0.0043 0.0026 0.0021 0.0028 0.0073 0.001 0.0149 0.0233 0.0111 0.0250 0.0053 0.013 9
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Fig. 3 The relationship between deformation and
the largest index value of the system
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