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Abstract Rock slopes among social infrastructures cause a large amount of damage when a collapse
occurs, so it is very important to identify the characteristics of discontinuities, which are major collapse
factors. In order to identify the characteristics of a discontinuity, the window method and the scan-line
method are direct investigation methods that have been used in the past. However, since there are
safety, accuracy, objectivity, and convenience issues in conducting surveys, many studies have been
conducted on how to utilize RPAS recently. The classification of discontinuities and the extraction of
slopes and directions of slopes were reviewed using a point cloud, and the results of JRC and profile
gauges extracted from classified discontinuity patches were compared and reviewed. The slope of the
discontinuity showed a difference of 0.24 to 0.7°, and the slope direction showed a difference of 4.93
to 10.83°. These difference are considered to be caused by the data acquisition error of RPAS LiDAR
and the roughness of the rock mass surface. In order to utilize the results of this study, it appears that
follow-up studies such as application of various algorithms for classification of discontinuities and a
comparative review of various field survey results are necessary in the future. In addition, using a point
cloud, Barton's JRC was quantified as a length ratio using the image extraction method. The error
between the JRC in the field and the JRC using the point cloud was found to be 0.14 to 0.51.
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Compared between In-situ data and Extraction data

Fig. 1. Flow chart of this study
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Fig. 2. Site on this study
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Fig. 3. High Precision GNSS Mobile Station
(Manufactured by DJI)

Fig. 4. ZENMUSE L1
(LiDAR Camera)(Manufactured by DJI)

Fig. 5. Application of the High Precision GNSS
Mobile Station in-situ

Table 1. Specification of ZENMUSE L1

Equipment Description
Ranging 3 cm x 100 m
Accuracy
ZENMUSE Distance 50m
L1 FOV 70.4° x 77.2°
Weight 930+£10 g
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Fig. 6. Survey of discontinuities
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Fig. 7. Cloud data on Rock slope points
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| Calculation Normal Vector for Dip/Dip Direction |
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| Calculation Discontinuities Plane JRC |

Fig. 8. Data Processing Process and Result
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Fig. 9. Data Processing Result
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(b) Normal Vector

Fig. 10. Data Processing Result in Streonet

Fig. 11. Data Processing Result in Stereonet
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Fig. 12(a). Compared dip/dip direction results
between in-situ data and Extraction data
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b) J3

Fig. 12(b). Compared dip/dip direction results
between in-situ data and Extraction
data
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Fig. 13. Point Cloud Data by RPAS LiDAR

Table 2. Comparison dip/dip direction

Patch No. In situ Extraction Difference
Data Data
dip 75.70° 75.00° 0.70°
1 )
! _dip 21400° | 224.83° 1083°
direction
dip -84.08° -84.32° 0.24°
J3 i
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Fig. 15. Exampled of JRC extraction

Table 3. Comparison JRC

Patch No. In situ Extraction Difference
Data Data
J1 JRC 9.05 8.91 0.14
J3 JRC 9.6 10.14 0.54

i x]o] tigt dAl= Fig. 163} Zo] Ed&H
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Fig. 16. Extraction of JRC by Discontinuities
and Sampled Example from it
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