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Study on parameters of Weibull time function model based on sited measured

mining subsidence data
LIU Donghai'*, DENG Niandong' ,YAO Ting"*,SHANG Hui'
(1.College of Geology & Environment, Xi’ an University of Science and Technology, Xi’ an 710054, China;2.Chongqing No. 107 Municipal
Construction Engineering Co., Lid. ,Chongqing 401120, China)

Abstract; In Changcun Coal Mine, the coal deposit under the railway special line reaches 35 million tons. It is particularly important to
ensure the safe operation of the railway while promoting the comprehensive development and utilization of coal resources. In order to accu-
rately predict the dynamic process of mining surface movement and deformation, and provides the foundation for the measures of surface
mining resistance and the optimization design of working face,based on Weibull time function model. Firstly, by combining theoretical cal-
culation with software processing, the variation characteristics of the function in terms of subsidence amount, subsidence velocity and sub-
sidence acceleration are analyzed. The results are consistent with the surface subsidence characteristics of Changcun Coal Mine, indicating
that the function has good completeness in time and space. Then on the basis of collating and analyzing the monitoring data of surface dy-
namic subsidence in Changcun Coal Mine, selected the 11 monitoring data fitting processing and comparison analysis, the research deter-
mines the main influencing factor of the model parameters ¢ and £, at the same time put forward the parameters ¢ and & change rule and
change curve, and through the measured data demonstrates the reliability. Finally, based on the above research, we select No. 22 and No.
30 monitoring point, and through dynamic comparison and analysis of measured and predicted values of subsidence, it is found that the
predicted relative accuracy is 2.11% and 2.66% , respectively. Weibull time function model and parameter determination method have cer-
tain theoretical and practical significance for improving the prediction accuracy of mining surface dynamic subsidence process.

Key words : surface subsidence ;weibull time function; dynamic subsidence prediction
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Table 1 Observation point fitting data

WA e/a”! k UEHE W, /mn R TFHREE/ (mm - d™') FUGRGEN /2 FURE B /a  FUHREEL A/ a
15 3.975 1.676 619.6 3.00 0.04 1.35 1.31
19 9.396 3.565 1 697.0 11.94 0.13 1.28 1.15
21 8.579 4.345 2 344.0 17.33 0.18 1.36 1.18
23 4.924 4.809 3044.0 21.04 0.22 1.50 1.28
25 4.308 6.536 3747.0 31.25 0.32 1.52 1.20
27 5.937 11.910 3970.0 55.55 0.52 1.48 0.96
29 5.339 16.440 3 567.0 65.57 0.63 1.50 0.87
31 1.102 9.757 3 307.0 33.02 0.55 1.66 1.11
33 0.523 10.260 3045.0 29.70 0.61 1.74 1.13
35 0.510 17.850 2 794.0 48.48 0.76 1.63 0.87
37 0.096 11.840 2 353.0 23.12 0.76 1.88 1.12

WIEFR 1 LH S8 ek SRR TFUHEE | TU %R 2 Pearson FHX R %
AREGHtE] R UCER LT a] L R UiAR E TE] B 22 & it Table 2 Pearson correlation coefficient
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XUAR AR S5 R F IR LA S A G B Weibull B 7] pR AR T S50 5% 2021 456 9 )

AL T UTHE £ K, fe KT U3 E 2 64.50 mm/d; AR 2.11% K1 2.66%, VL 45U T Weibull
T A5 B 5 K T UTE N 67.09 mm/d, [REEALF () BRSO B AN LA b 2 DT B 2R A 7 TO0I PR v, R
30 TR A R 3 P LA SRS BN R T 25/, AT DAARRE 2 b S s i i s S DTRR 2
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Table 3 Evaluation results of observation point fitting

I c/a”! k WEME W, /mm R FYOEE/ (mm - d7") R? 2
8 1.65 1.026 24.37 0.10 0.635 8 B
10 2.586 1.409 57.59 0.23 0.955 8 B
17 5.431 2.303 1124 6.08 0.990 2 e
22 5.982 4.415 2 680 18.39 0.997 8 3
30 4.476 18.13 3375 67.09 0.995 7 B3
39 0.055 12.79 1754 18.08 0.999 5 ITE
42 0.038 12.48 1003 9.74 0.998 3 3
x4 TNEXWESTMERLE
Table 4 Comparison of measured and predicted values of subsidence
22 S IR DA/ mm 30 5 B R Ui/ mm
W H
SEE v R FEE U e PR
2016-09-04 -3 0 3 0 0 0
2016-09-22 -5 0 5 3 0 -3
2016-09-26 -8 0 8 3 0 -3
2016-10-08 -8 0 8 13 0 -13
2016-10-11 =22 -1 21 9 0 -9
2016-10-18 -45 -1 44 -16 0 16
2016-10-28 -46 -4 42 4 0 -4
2016-11-02 =50 -5 45 -3 0 3
2016-11-09 -45 -8 37 3 0 -3
2016-11-16 =52 -13 39 -2 0 2
2016-11-24 -49 -20 29 6 0 -6
2016-12-27 -107 -90 17 0 0 0
2017-01-10 -122 -151 -29 2 0 -2
2017-01-23 -142 =215 =73 -5 0 5
2017-02-09 =222 -326 -104 -12 0 12
2017-03-02 =542 =560 -18 -4 0 4
2017-03-15 -665 =760 -95 -2 0 2
2017-03-28 -1 096 -932 164 =7 0 7
2017-04-26 -1 509 -1 449 60 =52 -3 49
2017-06-29 -2 344 -2 427 -83 -304 =315 -11
2017-07-26 -2 566 -2 591 =25 -1211 -1203 8
2017-08-10 -2 607 -2 637 =30 -2114 -2117 -3
2017-09-29 -2 670 -2 678 -8 -2 972 -3 375 -403
2018-01-18 -2701 -2 680 21 -3 460 -3 375 85
2018-04-08 -2 706 -2 680 26 -3 478 -3 375 103
2018-05-23 -2705 -2 680 25 -3 477 -3 375 102
2018-06-22 -21707 -2 680 27 -3 487 -3 375 112
YIr iR 2%/ % — — 57.1 — — 92.76
HAXT IR 2 — — 2.11 — — 2.66
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