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Automatic Extraction of Fractures and Their Characteristics in Rock Masses

by LIDAR System and the Split-FX Software
Kim Cheehwan, John Kemeny

Abstract Site characterization for structural stability in rock masses mainly involves the collection of joint property
data, and in the current practice, much of this data is collected by hand directly at exposed slopes and outcrops.
There are many issues with the collection of this data in the field, including issues of safety, slope access, field
time, lack of data quantity, reusability of data and human bias. It is shown that information on joint orientation,
spacing and roughness in rock masses, can be automatically extracted from LIDAR (light detection and ranging)
point clouds using the currently available Split-FX point cloud processing software, thereby reducing processing
time, safety and human bias issues.

Key words LIDAR (Light Detection and Ranging), Automatic rock joint extraction, Joint orientation, Joint spacing and
length, Joint roughness
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Figure 1a. Field site that was scanned using ground-based
LIDAR

Figure 1c. Triangulated mesh for point cloud shown in
Figure 1b
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Figure 1d. Automatic delineation of fractures for the point
cloud in Figure 1b

Equal area projection -- Lower hemisphere

Figure le. Stereonet plot of joints from Figure 1d
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LIDAR generated data (black stereonet) with hand measure-
ments (white stereonet)
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Figure 3a. Step | in photo draping procedure, insert pins

on digital image

Figure 3b. Step 2 in photo draping procedure, align pins on
point cloud (o the same position as in digital image

Figure 3c. Step 3 in photo draping procedure, delineate fracture

traces on the digital image

Figure 3d. Stcp 4 in photo draping procedure, three dimen-
sional fracture orientations extracted from the traces
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Figure 5. Analyzing joint roughness using LIDAR data, by
making a triangulated mesh of a joint and plotting the pole
for each triangle on a stereonet



Figure 6a. Location of two large joint surface for deter-
mination of maximum dilatation angle using the method
described in Figure 5
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Figure 6b Contoured stereonet of poles of each mesh triangle
in left fracture shown in Figure 6a
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Figure 6¢. Contoured stereonet of poles of each mesh
triangle in right fracture shown in Figure 6a
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Figure 7. Analyzing joint roughness, by making topographic
profiles of the joint in different directions, and processing
the roughness profile to extract roughness parameters such
as JRC
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