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Construction and parameter of normal time function model related to position

HE Fushuai,HU Haifeng, LIAN Xugang,ZHANG Kai
(School of Mining Engineering , Taiyuan University of Technology , Taiyuan 030024, China)

Abstract ; The dynamic prediction provides a basis for the protection of the structures above the working face in the
process of coal mining. As the core of dynamic prediction,time function is particularly important. The research object
of the traditional time function is a single point,so it is insufficient to study the variation of time parameter with posi-
tion in the mining process. Based on the spatio-temporal completeness of the normal distribution time function,the in-
troduction of the advancing influence distance (L,) and the lag distance of the maximum subsidence velocity (L,) ,a
time function model related to position (x) is established based on the optimized normal time function. The calculation
formulas of the parameters starting time (¢,) and moving duration time (t,) are given. Based on the measured data of
strike point in the working face,the least square fitting method is used to explore the variation law of shape parameters
(c¢) with position (x) and the working faces under different geological conditions are selected to verify the reliability

of the law. The results show that the morphological parameters (¢) are divided into two sections within the range of the
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model , the first section is a subtraction function,the second section is a stable value. The dividing point is the sum of
the advancing influence distance and the full mining distance. After the fitting parameters are substituted into the mod-
el ,the mean square error is kept between 5%—9% when the predicted value of the observation points is compared with
the measured value. In the other working face under the weaker geological conditions,the mean square error of predic-
tion is kept within the range of 1% —5%. Compared with the traditional Knothe time function, two-parameter Knothe
time function and Logistic function, the single point accuracy of the normal time function is better than or equal to
them. The overall accuracy of the model is stable and the accuracy can meet the actual prediction needs. By processing
the measured data of the working face and comparing the predicted value with the measured value,the mean square er-
ror is within a reasonable range , which proves the reliability of the model. Therefore ,the normal distribution time func-
tion model can serve for the accurate dynamic prediction of mining surface subsidence.

Key words : mining subsidence ; advance distance of influence ; distance of maximum subsidence velocit; normal time

function ; morphological parameter
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Table 1 Comparison of A, predicted and measured value
FUNIUNSE ] AR EsFE] £/ d U SR UL e HAXHRE 2/ % HpsH
2017-11-11 16 0 0.019 ~1.896 t,=65d
2017-12-05 40 0 0. 032 -3.223 t,=1554d
2017-12-27 62 0 0. 030 -3.033 c=1.39
2018-01-19 85 0. 090 0. 080 1. 055 X HRZE £=5. 181 mm
2018-02-08 105 0.211 0.248 -3.754 U KME =1 055 mm
2018-03-13 138 0. 463 0. 566 -10.282 #i %t iR 2 m=54. 655 mm
2018-03-31 156 0. 610 0. 635 -2.508
2018-04-28 184 0. 816 0. 827 -1.083
2018-05-31 217 0.988 0. 888 10.019
2018-06-26 243 1. 000 0.917 8.341
2018-07-28 275 1. 000 0.935 6. 540
2018-08-22 300 1. 000 0.936 6. 445
2018-09-20 329 1. 000 0.938 6.161
2018-10-18 358 1. 000 0. 940 5.972
2018-11-18 388 1. 000 0. 989 1.137
2018-12-22 423 1. 000 0. 987 1.327
2019-01-15 447 1. 000 0.993 0. 664
2019-02-16 479 1. 000 0. 996 0.379
2019-03-17 508 1. 000 1. 000 0
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Table 2 Comparison of A,, predicted and measured value

PURIINE R ¥ ARSI TR] 2/ T SR UL L AHXTIRZE/ %o HRSH
2018-07-18 13 0 0 0 t,=25d
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2019-04-26 295 1. 000 1. 000 0
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