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Research on deformation monitoring of large collapses and landslides
based on 3D laser scanning technology
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Abstract: As an area surveying 3D laser scanning technology breaks the limitation of the traditional method of
single point measurement which has insufficient sample points and small coverage. Due to the limitation of
scanning speed and range this technology has only a few application in geological disaster and is a hot topic in
this research field. This article discusses the fast surveying method of territorial modeling DEM creating and
geodesy based on the 3D laser scanning technology in complex geological disasters such as high steep rocks
and large land slides. A new monitoring method on geological change detection is introduced by combining
points lines and planes. This article compares and analyzes the advantage and disadvantage of 3D laser
scanning in land slides and collapses by using case study. The application and future development of this
technology is discussed for further researches.
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Fig.1 Coordination system of 3D scanner Fig.2 Point cloud and the Zengziyan model
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Fig.4 Volume calculation of closed area
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Fig.3 Contour map of the Zengziyan unstable rock
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Fig. 6 Key monitoring area of fracture 1# and 2#
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Fig.7 Analysis of two different phases in the

area of fracture 1# and 2#
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Fig.8 Distribution chart of deformation on the area of
fracture 1# and 2#(Horizontal is the changed value;

vertical is the percentage)
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Fig.9 Deformation monitoring on the feature point

in the area of fracture 1# and 2#
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Table 1 Monitoring information on the feature points of the fracture 1* and 2*
/m X/m Y/m Z/m /m /X 124 17
A001 —1. 8089 0. 1481 0. 9008 -1.5616 0. 1000 8.5942 42.0038 156. 4265
A002 —1. 9866 0. 3250 1. 4318 -1.3383 0. 1000 -27.2313 43. 4490 151. 6063
A003 —1.2846 -0. 6885 1. 0358 -0.3216 0. 1000 -73.1026 38. 1987 150. 9399
A004 —3.0800 0. 8976 1. 7360 -2.3806 0. 1000 -84.9581 111.9365 172. 3393
A005 —-3.3540 0. 2491 2. 0205 -2.6654 0. 1000 —-35.9901 107. 1019 174. 5561
A006 —-3.4386 0.0703 1. 8377 —-2.9055 0. 1000 22.2200 102. 3357 174. 6369
A007 —1.4852 -0. 0895 0. 3357 -1.4440 0. 1000 —-59. 4988 64. 8778 160. 2533
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Fig. 10 Point cloud of the Jiguanling unstable rock
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Fig.12 Profiles of the rock body (above) and the monitoring

on rock surface displacement (below) in two phases
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Fig.13 Point cloud from 3D laser scanner
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