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Table 1 Variable data of a working face in

M entougou Coal Mine

Date Y1 ¥y2 Y3
1 13 856 9
2 119 6294 17
3 18 1283 0
4 10 454 36
5 24 2 068 5
6 30 2220 5
7 28 1742 55
8 3 45 37
9 32.3 176 - 19
10 35 2900 - 18
11 391 4129 23
12 349 1265 41
13 3.6 229 29
14 21 404 - 19
15 224 2313 - 10

y11s the frequency of acoustic emission, times/ minute; y, is the
energy rate of acoustic emission; y3 is strain difference of photo
elasticity.
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Fig. 1 Curves of Shannon information (a) and mean squared error of

state probability vector (b) according to iteration steps
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Fig.2 Curves of Shannon information (a) and mean squared error of

state probability vector (b) according to iteration steps on condition I
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Table 2 Predictable time scale and chaos of
rock mass dynamic system in different

time segments

Time segments Predictable time scale/ d  Chaos( qualitatively)
3~9 6 0. 167
4~ 10 8 0.125
6~ 12 4 0.25
7~ 13 10 0.1
8~ 14 11 0. 091
9~ 15 8 0.125
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Study on predictable time scale of rock mass dynamic

system using cellF mapping theory

ZHOU Hui', FENG Xiazting" ?>, TAN Yumrliang’, WANG Yong jia’
(1. Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil M echanics,
The Chinese A cademy of Science, Wuhan 430071, China;
2. School of Resource and Civil Engineering, Northeastern University,
Shenyang 110004, China;
3. Shandong U niversity of Science and Technology, Tai an 271019, China)

[ Abstract] Predictable time scale of the evolution of chaotic rock mass dynamic systems is one of the most important parameters in

nonlinear forecasting theory. However, the predictable time scale of most rock mass dynamic systems can’ t be calculated because of

lack of the observing data. In order to solve this problem, a new model to calculate the predictive time scale of rock mass dynamic sys-

tem was proposed using the celt mapping theory. The model transforms the point-to-point mapping to celkto-cell mapping using the

nonlinear dynamic equation of system and stochastic process theory, and considers period of time before evolution of system reaches to

the limit probability distribution as the predictable time scale of system. The model eliminates the influences of error of initial condi

tions and dispersal on the evolution of system, so chaotic essence of system can be characterized more accurately which is also proved

by the example. Case study indicates these advantages.

[ Key words] celk mapping theory; rock mass dynamic system; predictable time scale
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