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Fig. 1 Shaft deformation patterns
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Table 1 Variations and vertical deformation values of coordinates (x, y) of each point on line A

A, 4> A3 e10™*
Date t/'C hy/m
Ax/mm Ay/mm Ax/mm Ay/mm Ax/mm Ay/mm A-Ay1 A1-Ay AxA; AsA

19970405 13.5 61.58
19970505 -0.26 0.21 -0.22 -0.57 -0.32 -0.33 -3.2 -2.1 -43 -22 18.8 61.65
19970606 0.28 -0.32 0.32 0. 60 -0.70 0.42 -7.9 -44 -6.7 -6.3 23.3 61.88
19970705 0.69 - 0.45 -0.41 -0.46 0.34 -0.40 -9.9 -6.6 -7.7 -6.6 26.1 61.76
19970804 - 0.45 0.50 0.45 0.32 0.31 0.35 -13.1 -8.8 -6.9 -9.0 30.0 61.68
19970905 -0.57 -0.32 -0.27 -0.60 -0.27 -0.44 -11.4 -7.3 -0.3 -7.0 26.0 61.87
19971004 -0.32 -0.47 - 0.66 0.12 -0.35 -0.36 -10.0 -4.2 -3.8 -55 235 61.85
19971105 0.12 0.27 0.32 -0.45 0.42 -0.47 -40 -1.6 -1.8 -0.4 16.0 62.00
19971206 0.35 0.31 0.45 0. 30 0.47 0.12 -42 -1.6 -1.8 -0.8 155 61.87
19980105 0.26 -0.29 0.72 0.34 -0.32 0.438 -39 -35 -45 -25 18.8 61.65
19980205 -0.20 0.35 -0.10 0.22 - 0.61 - 0.40 -30 -2.9 -3.4 -1.9 18.0 61.80
19980304 -0.27 -0.46 -0.09 -0.25 0.36 0.35 -22 -1.6 -3.1 -1.6 17.1 61.79

Z, Z, A Zy T w

€—Deformation values; t —T emperature; h, —Water level.

w2 HWARTY AR 8] RO K R HE

Table 2 Correlation coefficient values between different deformation factors

CcC T Z,T Z5T Z4T W ZyW Z3W ZyW Tw
Line A - 0.945 - 0.968 - 0.817 - 0.991 0. 007 0.243 0.275 0.209 - 0.248
Line B - 0.953 - 0.953 - 0.921 - 0.989 0. 049 0.132 0.342 0.147 - 0.248
Line C - 0.776 - 0.892 - 0.556 - 0.873 0. 596 0.556 0. 105 0.268 - 0.248

CC —Correlation Coefficient
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Mathematical model of mine shaft deformation and its application

DU Zhrxing', JIN Feng-xiang®, WU Qing zhong’
(1. Laboratory of Dynamics Geodesy, Institute of Geodesy and Geophysics,
Chinese Academy of Sciences, Wuhan 430077, P.R. China;
2. Department of Geosciences, Shandong U niversity of Science and T echnology,
Taian 271019, P. R. China;
3. College of Technique Education, Xuzhou Normal University, Xuzhou 221011, P. R. China)

[ Abstract] Analysis on shaft deformation monitoring data is an important task for mine shaft monitoring and many analysis methods

in this field have been reported. Because of various influence factors on shaft deformation, it is very difficult and necessary to research

the influence degrees of each factor and the overall influence levels of all factors. Multivariated statistical analysis is a very efficient

means for solving the above problems. For the further research of mine shaft deformation and based on the analysts of lots of practical

examples, a model based on all filial patterns, a pattern analysis method and an affection pattern analysis method were proposed and

described in detail. The effectiveness of the methods were well verified with an example.

[ Key words] shaft deformation; mathematical model; multivariated statistics analysis
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