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Research and practice of high-precision intelligent monitoring and
early warning technology for landslide deformation

LI Xingyu
(Yunnan Geological Engineering Prospecting Institute , Kunming , Yunnan 650041, China)

Abstract; The current status of landslide deformation monitoring and reliability of the data accuracy are
analyzed at the high demand of the precision of landslide deformation monitoring, according to the following
stages include survey evaluation, design for treatment project, construction, evaluation of prevention and
controlling effects and disaster warnings. Also, the high-precision and intelligent technical solutions for
landslide deformation monitoring which have been applied in practice in the monitoring of many large-complex
landslides and special high-steep slopes are deeply studied. The shortcoming of conventional landslide
monitoring in obtaining high-precision deformation results has been overcome, which provides efficient,
reliable , and high-precision monitoring data for landslide deformation evaluation, disaster monitoring and early
warning, etc. It also proposes a good work plan.

Keywords : high-precision automatic monitoring; intelligent total station; hybrid monitoring network ; high and

steep slopes; monitoring of prevention effects
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Fig.1 GNSS automatic monitoring

abnormality diagram
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Fig.2 Intelligent total station automatic monitoring

horizontal displacement abnormal diagram
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Fig.3 Anomaly diagram of deformation curve of

automatic crack monitoring

PEZRGE, AFRI s H 5 0 T 0 M 0l R o figp e 1 90 33
s 00 v SR B B A RE AL AR O 22 Ak Ak BB B
B Ak S5 e, B R B A SR, AT LA A B R 2
ot S 00 ) 12 9 5 LI SR, R A A% R A 2 IR T
JE iR o TR T L DXORS % K T PR R) A, TT L) R A
e R JEE ) L M 0 SR, o X o R 9 S 5K M 95
e PR RE R D R EZTAUR RPN RBEAR
Az i R 7 4 B AT R

1 SHEEEUKR

Ay e 3 W U i) R, 8 A R O R R 7L
K4,
1.1 Wi 48 45 ik AU

34k 0 2% 3 B B R R ) TCA & 51\ TS
25 TM £, EE K% S &5, H A M MS &5
E A AN MR TR I T S B, M T 057 A% W 0 4
& TM30" 5 TMS0 % f 42 3l A%, M FE K % 0. 6 mm +
1 ppm U FAREFE 0.5", ] SE 88 H sh WL . B 31 s 4L
1 SRS S WL B 2% | S IR A AR R A L T
(7 & Wa I % FHRE BT RS RE OGN-1 I A A E 4T %



Hh ) 5 K 5 B R S 4R - 23 -

6

I——<‘EWHEI’*——1
[ smmmrvsorvsomax | [ ERammE |
¥ i — ¥

B EEDEEA =S
T i i y
Y

f ¥

(wmusmmERs | [ RwaBERE |

[ munmRERNTE |
¥
[ srummsmnnns |

| mwmmsrEity |

B
Y
[ muzmtBEREanRE |

i T BRSR R

4 EREENRARREER

Fig.4 Flow chart of high-precision monitoring technology
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Fig.5 Typical layout of hybrid monitoring network
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displacement monitoring network
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Fig.6 The function diagram of the data adjustment

automatic processing software system
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Fig.7 Network diagram of NO.1 measurement
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Fig.8 Network diagram of NO. 21 measurement
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Fig.9 Comprehensive curve of horizontal and vertical displacement of monitoring points
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Fig.10 The process diagram of the position

change of the monitoring point
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Fig.11 Typical point location change process diagram
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Fig.12 Comprehensive curve of horizontal and vertical displacement of typical points
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Fig.13 The deep displacement curve of the monitoring point
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