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Abstract

This electronic fracture of coal-rock fracture system evolution is a complex nonlinear dynamic cha-
racteristic of the coal-rock damage caused by fracturing micro-fracture. In its fractal evolution
process, the information such as the crack tip stress field and number of micro cracks changes,
needs to determine the change rule of rock crack tip stress field and the number of micro cracks in
the fracturing process, i.e., the prediction of rock mass fracture scale. The paper reveals the essence
of chaotic characteristics of coal-rock cracks evolution from correlation dimension and Lyapunov
index, study the chaos characteristics in the process of fracture network evolution and analyze the
rule of chaotic characteristics of fracture network evolution changing with the fracturing process.
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Figure 1. The curve of the evolution process of circumferential stress crack tip
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Figure 2. The curve of the evolution process of crack tip curve radial stress
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Table 1. The circumferential stress crack tip sequence and error calculation results of completely random sequence transmission

# 1 REXRAENAIFISE2ENFIIGRERETELERE

MERAEHE P Eerror SEAREHLA S Buer
Y1 6.4296 Y1 1.27E +09
Y2 0.5555 Y2 2.41E +03
Y3 8.3859 Y3 491E +15
Y4 3.7079 Y4 3.13E +08
Y5 2.4348 Y5 1.55E + 06
Y6 5.4331 Y6 3.00E + 05
Y7 3.2655 Y7 4.81E +29
Y8 4.7797 Y8 6.33E + 09
Y9 9.4772 Y9 1.16E +22
Y10 1.9581 Y10 5.06E + 16

Table 2. Crack tip axial stress and error calculation results of completely random sequence transmission

2. REXIRMEN N ST 2MFIERIRETTBERRK

AR E P31 Eerror iyl Eorr
Y1 2.5504 Y1 4.06E + 16
Y2 4.6661 Y2 7.21E + 05
Y3 6.4775 Y3 137E +16
Y4 3.6318 Y4 1.87E + 08
Y5 0.5711 Y5 8.93E + 11
Y6 6.6299 Y6 2.85E + 09
Y7 0.6691 Y7 7.60E + 12
Y8 9.7563 Y8 9.81E + 13
Y9 1.0282 Y9 2.64E + 04
Y10 3.4224 Y10 9.94E + 10
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Figure 3. InC(m,r)~Inr curve of time series circumferential stress at crack tip
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Figure 4. InC(m,r)~Inr curve of time series radial stress at crack tip
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Figure 5. Curve of correlation dimension D, changes with embedding dimension m
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Figure 6. The maximum Lyapunov exponent of the circumferential stress
along the crack tip varying with delay time
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Figure 7. The maximum Lyapunov exponent of the axial stress along the
crack tip varying with delay time
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