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Fig. 1

Original data of Beidou displacement monitoring in waste dump
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Table 1 Statistics for typical displacement of each monitoring point in the waste dump

1580 F G ARME /mm  1580-FHE VLR /mm 1586 FERAE/mm 1586 PE{LF5/mm 1590°F 5 Hfi #% /mm
" e g WE fRE BW @ R MW mE O R Be EE &R B &g
01-31 0.50 —1.32 —14.66 2.32 5.49  —6.34 —5.64 —1.33 —17.06 —1.95 5.04 —16.15 —7.19 13.56 —59.20
02-28 0.72 —1.79 —17.79 3.62 7.32 —7.91 —5.71 —1.96 —20.74 —1.25 6.31 —19.80 —7.49 15.74 —68.90
03-31 —0.68 —2.19 —18.87 1.55 6.93 —8.91 —7.39 —2.10 —21.98 —2.34 7.39 —21.52 —9.59 16.53 —73.78
04-30 0.56 —2.47 —21.37 2.79 7.26 —10.01 —7.40 —1.89 —24.13 —1.71 7.68 —23.75 —9.93 17.36 —78.36
05-31 0.82 —4.46 —23.68 3.63 8.10 —15.01 —6.50 —0.43 —27.47 0.47 10.13 —28.60 —11.29 16.25 —84.95
06-30 1.69 —5.13 —26.74 2.71 7.02 —17.18 —7.25 3.02 —33.16 0.63 10.10 —30.03 —12.24 16.23 —89.73
07-31 2.64 —5.91 —27.65 3.32 7.31 —17.22 —7.06 2.97 —34.56 1.09 11.04 —32.10 —12.68 17.95 —94.11
08-31 2.91 —6.38 —30.25 4.14 8.47 —19.88 —7.74 3.74 —37.56 0.74 12.71 —35.05 —13.37 19.46 —101.13
09-30 4.11 —6.50 —32.40 5.79 9.72 —21.74 —8.48 4.32 —40.59 1.46 13.07 —38.75 —14.44 21.58 —107.76
10-31 4.33 —7.32 —33.19 5.89 9.92 —22.59 —8.87 4.15 —42.24 2.03 13.44 —39.09 —14.92 22.48 —110.66
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Fig. 2 Monitoring data denoising preprocessing
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Fig. 3 Monitoring data fitting and prediction
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Application of Beidou Satellite System in Waste Dump Displacement Monitoring
LIU Wei', WU Haiming', LI Wenxing' . SHEN Lihua*, SONG Lingcai*, SUN Yue®
(1. Guyuan Uranium Industry Co. , Ltd. , CNNC, Zhangjiakou 076561, China;

2. Computer Application Insitute of Nuclear Industry, Beijing 100090, China)

Abstract;: Based on the geological conditions and surrounding environmental survey results of the
open-pit mine waste dump slope deformation monitoring, using the Beidou high-precision positioning
technology, five Beidou displacement monitoring points were set up on the 1590, 1586 and 1580 plat-
form slopes of the waste dump, and the real-time monitoring of the slope deformation of the waste
dump was achieved. The statistical analysis of deformation monitoring data for 10 consecutive months
shows that the construction of the waste dump has led to the vertical deformation of the slope at each
monitoring point. The vertical deformation of the 1590 platform slope is significant, with the average
monthly cumulant of deformation about 6. 0 mm, and the average monthly cumulant of the vertical de-
formation of other platform slopes is less than 3. 0 mm. No acceleration or step change of deformation
has occurred at each monitoring point, and the waste dump slope is still in a stable period. The appli-
cation of Beidou satellite system in displacement monitoring of waste dump provides automated moni-
toring methods and raw monitoring data for slope deformation trend prediction and safety warning,
ensuring the safety of open-pit mine waste dump stacking operations.

Key words: waste dump; Beidou satellite system; displacement monitoring; slope deformation;

slope stability
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