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Prediction of Pressures on Shaft Lining with Freezing Sinking
Method in Vertical Shaft Based on Markov Theory
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Technology, Qingdao, Shandong 266590, China;2. Shandong Provincial Key Laboratory of
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Science and Technology, Qingdao,Shandong 266590, China)

Abstract: In order to study the distribution law of shaft lining pressures along vertical and ring directions in
coalmines in western China and determine the key load parameters for the design of shaft linings., this paper estab-
lished a model for prediction of pressures on shaft linings with freezing sinking method based on Markov chain theory
and field monitoring data. The model predicted the lining pressures in the areas without setting monitoring points by
means of the data obtained from the limited monitoring points and gave out the possible probability of the pressure
data predicted. The prediction analysis of modeling and contrast with field monitoring data showed that the lining
pressure could be predicted by means of Markov model with an equidistant distribution of monitoring points; the
shaft pressure along ring direction can be described by sin function.
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Fig. 2 The measured curves of pressure and temperature

at east monitoring points of 292 m with freezing sinking
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Fig. 3 The measured curves of pressure and temperature

at east monitoring point of 415 m with freezing sinking
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Tab.1 Prediction analysis
/(" 0 45 90 135 180 225 270 315
/MPa 1.562 1.129 0.556 1.275 1.610 1.184 0.583 1. 251
/MPa 1.236 1. 318 1.106 1.214
/% 78.6 86. 1 85.7 88.9

/% 9.48 3.37 6.59 2.96
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Tab. 2 The coefficients of fitting formulae at monitoring section f t
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