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Slope Structural Plane Measurement and Block Stability Analysis
Based on UAYV Photogrammetry

ZHU Cheng-jin, WANG Shu-hong, REN Yi-peng, SUN Zi-han
(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author; SUN Zi-han, E-mail ; wangshuhong@ mail. neu. edu. cn)

Abstract; In order to improve the safety of the information acquisition process of the slope
structural plane and the accuracy of the measurement results, the multi-angle photogrammetry of
the unmanned aerial vehicle (UAV) is used to obtain the structural plane information, and the
coordinates of the slope structural plane and the length of the exposure are obtained. A dynamic
Delaunay triangulation is proposed to triangulate the model. The stability analysis of the exposed
surface of the slope is carried out in combination with the block generation rule. The key block is
identified on the slope and the GeoSMA-3D is used to verify the feasibility and accuracy. The
results show that the maximum key block of point cloud cutting is 38. 574 8 m’, and the maximum
key block of GeoSMA-3D cutting is 38. 561 7 m’. Meanwhile, the blocks are both in the center of
the slope. For irregular fractured rock slopes, 3D point cloud cutting can better characterize the
block position of 3D slopes, and it has certain advantages for guiding key block management.
Key words: UAV (unmanned aerial vehicle) ; structural plane; block; rock slope; Delaunay
triangulation
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Fig. 1 Slope channel planning
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Fig. 2 Sparse point cloud rendering
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Table 1 Part yield calculation results
- SER T T S A RN
A B c fisira/ () fiifa/ () LK/ m
01 0.368 0. 245 0.621 33.7 35.5 6.55
02 0. 440 -1.270 0. 265 109.0 78.9 6.70
03 0.337 2. 824 0.324 263.2 83.5 8.53
04 —-1.380 3.452 0. 443 291. 8 83.2 4.26
05 0.455 2.088 0. 266 282.3 82.9 2. 88
06 -0. 100 1. 480 0. 185 265.9 82.9 1.20
07 -0. 640 5. 600 0. 247 96. 6 73.2 5.88
08 0.316 0.3832 0. 201 250.3 77.9 1.47
09 0. 447 1.703 0. 247 284.7 89.0 2.06
10 57.150 —-28. 400 0.433 26.5 89.6 1.95
*2 HFEMENEABEZNESATINEER
Table 2 Results of UAV photogrammetry and manual measurement on structural plane
- Te APUERSE T 7R A5 B N W5 g N ) 5 X R 1R 22/ %
fiiml/ (o) Miff/(°) LK/ m /(o) Wi/ () BE&K/m e fisi £y ML
01 33.7 35.5 6.55 33.9 35.8 6.55 0.59 0. 84 0.00
02 109.0 78.9 6.70 108.7 79.1 6. 68 0.28 0.25 0. 30
03 263.2 83.5 8.53 263.2 83.8 8.62 0.00 0.36 0. 10
04 291. 8 83.2 4.26 2901.5 83.4 4.25 0.10 0.24 0. 26
05 282.3 82.9 2.88 282.4 82.7 2.89 0.04 0.24 0.35
06 265.9 82.9 1.20 266.0 82.9 1.20 0. 04 0. 00 0.00
07 96. 6 73.2 5.88 96.9 73.1 5.90 0. 31 0. 14 0.34
08 250. 3 77.9 1.47 251.0 78.0 1. 46 0.28 0.13 0. 68
09 284.7 89.0 2.06 285.0 89.2 2.07 0.11 0.22 0.48
10 26.5 89.6 1.95 26.5 89.2 1.95 0. 00 0.45 0.00
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Fig. 3 Block recognition results
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Table 3 Calculation results of point cloud key block

PR WHESH R EE/m' RERK
01 2 15.778 4 0. 967
02 3 38.574 8 0.882
03 1 5.5567 0. 969
04 2 7.4134 0.858
05 2 9.5037 0. 962
06 1 23.809 4 1. 136
07 2 16. 144 8 0. 945
08 2 12.5100 0.923
09 1 27.2375 0.984
10 2 6.5715 0.953
11 2 25.169 1 0.991
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Fig. 4 Cutting block result
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Fig. 5 Cutting results of structural plane trace
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Table 4 GeoSMA key block calculation results

Betkgis WO H SRR/ ReRE

01 2 5.4216 0.913
02 1 38.5617 0. 856
03 1 7.146 9 0.932
04 2 8.167 4 0.978
05 1 22.8716 1. 017
06 1 24.598 3 0.953
07 1 8. 669 1 0. 959
08 2 25.2375 0. 906
09 1 4.8716 0. 987
10 2 4.1837 0.975
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Fig. 6 Statistical results of block volume
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