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Online analysis and prediction of open—pit mine slope
deformation based on measuring robot
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Ganzhou 341000, China; 2.Guangdong Nonferrous Metals Surveying and Mapping Institute, Guangzhou 510080, China)

Abstract: In recent years, the frequent geological disasters in the slopes of mining areas, which seriously
threaten people’s lives and property, have become the focus of the society. Therefore, it is an urgent
problem for current slope monitoring engineering to find an automatic deformation monitoring technology that
can acquire monitoring data in real time and dynamically, along with quick and accurate analysis and
prediction for the deformation mechanism of slope. Based on measuring robots, online analysis and
prediction technology of open pit slope automatically corrected the three—dimensional coordinate values of
the monitoring points, analyzed the deformation characteristics of the slope from time and space, and
reasonably predicted the future development trend of the slope in the mining area by controlling the
measuring robot to implement remote, long—term and accurate unmanned observation of the slope. Taking a

mine monitoring test in Guangdong as an example, the results showed that, from the perspective of time
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continuity, the slope changed in the horizontal direction with the eastward shifting. And the mining area,

which was sinking in the vertical direction, was predicted to collapse. The danger of the space was that the

deformation was concentrated in the western part of the deformation zone and the scatter zone in the middle.

The displacement deformation near the mining area was greater than that of away from the mining area,

indicating the great impact of mining on the slope deformation. After field measurement, it was proved that

the technology was suitable for automatic monitoring of remote, unmanned, long—term and all —weather in

mine slope engineering.

Keywords: mine slope; measuring robot; automatic deformation monitoring; analysis; prediction
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Table 2 GM(1,1) model accuracy standard table
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4 P (OREI) >0.2 0.65<C p<0.7
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Fig. 1 Mine terrain map
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Table 3 Partial raw measurement data table
W E /(R A H) s 4 ES g e B fEw e WA 2C # ESIEp A J5 i
2017.11.11 J703 1 JCO3  212.022 930 32.023 070  212°2'30.0” -0°0'1.3"
212°2'30.0"  -2°14'29.8”
2017.11.11 J703 2 JCO3  212.022 930 32.023 090  212°2'30.1" -0°0'1.5"
2017.11.11 J703 1 JCO4  215.584 230 35.584 170 215°58'42.0" 0°0'0.6"
215°58'41.7" 1°41'41.9"
2017.11.11 J703 2 JCO4  215.584 160 35.584 150 215°58'42.0" 0°0'0.1"
2017.11.11 J703 1 JCO5  219.153 170 39.153 260  219°15'32.1" -0°0'0.8"
219°15'31.9"  4°58'32.0"
2017.11.11 J703 2 JCO5  219.153 170 39.153 180 219°15'31.7" -0°0'0.0"
2017.11.11 J703 1 JC39  217.244 850 37.245 170 217°24'50.1" -0°0'3.1"
217°24'50.0" 3°7'50.1"
2017.11.11 J703 2 JC39  217.244 850 37.245 140 217°24'49.9"” -0°0'3.1"
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Table 4 JCO03 point monitoring results table
Wik X FrmBER Yy FmBER ZFmRER X FEERA Y Fr R 20 R A
JE iR /m i FE i /m fiFsH /m L/ (m-d?)  fbwE/(m-d")  fLE /(m-d™)

1 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00
2 0.001 00 0.001 40 -0.001 30 0.001 00 0.001 40 -0.001 30
3 0.002 00 0.000 00 -0.001 90 0.001 00 -0.001 40 -0.000 60
4 0.003 90 0.001 50 -0.002 30 0.001 90 0.001 50 -0.000 40
5 0.005 70 0.000 60 -0.003 20 0.001 80 -0.000 90 -0.000 90
6 0.006 70 -0.000 20 -0.004 90 0.001 00 -0.000 80 -0.001 70
7 0.008 00 -0.002 10 -0.006 10 0.001 30 -0.001 90 -0.001 20
20 0.005 86 0.000 00 -0.004 96 0.001 10 -0.000 10 -0.001 20
21 0.006 12 -0.000 34 -0.005 10 0.001 30 -0.001 70 -0.000 70
22 0.005 73 -0.000 20 -0.004 43 0.003 80 0.000 50 -0.001 10
23 0.00585 -0.000 25 -0.004 60 0.000 70 -0.000 30 -0.001 00
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Fig. 2 Trend of cumulative displacement and velocity change of monitoring
point JCO03 in X.Y and Z directions
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Table 5 Cumulative displacement observations
and predicted values of monitoring point JC03 in
the Z direction

k S ] A /mm S E /mm 5825 e (k) HIXFIR2E A

1 2017.11.16 -22.1 -22.783 0.683 0.003

2 2017.11.17 =236 -23.599  —0.001 0.000
3 2017.11.18  -248 -24.445 0355 0.014
4 20171119 =255 -25321  -0.179 0.007
5 20171120 -266 -26228  -0372 0.014
6  2017.1121  -276 -27.168  -0.432 0.016

S -25.033 / -0.109 /

TE /748 JC I .

ML FE A E>6 (BPEE 7 255 10 B ) fd ]
A6 A JE 3 A LI A >R ) "’“ﬂﬂl I 5 JCO3 )5 4 4~
WA BB R AR AL, HE T {E an & 6 Jr 3.

6 KM= JCO3EZ FERRUBITNE
Table 6 Cumulative displacement predicted value

of monitoring point JC03 in Z direction

k 7 8 9 10

pURIEN 1] 2017.11.22 2017.11.23 2017.11.24 2017.11.25

TPAE /mm -28.141 -29.149 -30.194 -31.276
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Fig.4 PointJC03~JCO05 cumulative displacement observation value and
predicted value change trend diagramin Z direction
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