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Role of Rock Discontinuities in Rock Slope Failure

» Discontinuities: Joints, Faults, Bedding Planes, Fractures,
etc.

» Discontinuities reduce the rock mass strength

» Discontinuities control planes of weakness
> Orlentatlon (Strlke and dip) influence the failure modes and
poten Scarp §h:)pe Potential rup;ﬂrr?aségg detachment
X 4 Dip slope Joint
- Xl SN st s
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% Competent rocks :
Incompetent rocks (Meier, J. et al., 2009)
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Basic mechanics of rock slope failure

Structurally controlled instability

» Structurally-controlled instability means that blocks formed by discontinuities may be free
to slide from a newly excavated slope face under a set of body forces (usually gravity). To
assess the likelihood of such failures, an analysis of the kinematic admissibility of
potential wedges or planes that intersect the excavation face(s) can be performed
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Terrestrial vs Handheld Mobile Laser Scanning
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(Mallios A., et, al., 2015) (Sammartano G., et al., 2018)
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What is Geospatial SLAM?

Step 1.
\m

Localization O
And
Mapping

Simultaneous

Create initial point cloud and extract ‘Surfels(
surface element)’

Step 3.

Extract and match ‘Surfels’ from both sweeps
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(Site from GeoSLAM Ltd)

Step 2. ‘
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Calculate trajectory and point cloud for next
sweep

Stepd. & %,
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Optimise trajectory and recreate point cloud
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Advantage of UAV, and Multi-Data Analysis

UAV Airborne Lidar

—p Drone Route Planning

B Terrestrial Lidar Scan Angle

Unable to scan area

» The 3D models and point cloud data generated from photogrammetry is in
full color, making them much more easier visualized and interpreted. You
also get a 2D color map out of the same process.

» Cost down, and flexible allow the user to acquire dense point clouds from
low-flying heights, or from favorable angles.
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> In 14t Sep 2016, Typhoon Meranti brought more than 600mm rainfall in 2 days , in Hung-Yeh Village of
Taitung County, more than 30 houses were destroyed by the debris flow. My analysis area is over here, and
there shows a classic outcrop to know the geological situation underground.
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Kinematic Analysis
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VBS-RTKItHE &l 25 EiE B — B R (TWD97)
Name N E VA Nrms Erms Zrms
PtO 2778324.22 342983.73 94.834 0.003 | 0.003 | 0.009
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Airscape Image
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The View of 3D-Model
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The Analysis of Scale and Discontinuities Distribution
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Rolling-Window Analysis and Kinematic Admissibility
SO 35 - 29

The Set of Joint Cross
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»  Extract the area of plane intersected by discontinuities planes mc;r::es an the 20 sets of the
window analysis size 4 by 4 had 11 zones

»  The result shows that the orientation of discontinuities planes are similar, which indicate direct
toppling is the main failure type.
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Application of Point Cloud for Simulation

A
R*RAMMS The shape build by
rapid mass movements UAV photogrammetry

The Simulation and Distribution Result of |

Kinetic Rock Energy (kJ)
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The Trajectory of Rockfall Path ‘

» Input the source on the critical region of direct toppling, and build the shape with the UAV
photogrammetry.

» The RAMMS::ROCKFALL was used to simulate ockfall, the mode was developed by WLS in
Switzerland.
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€ The UAV image-based point cloud analysis method in this study will not be

limited by steep terrain and will increase efficiency of outcrop measurement
at rock slope

€ The rock slope failure mechanism results were clearly shown by UAV image-
based point cloud with Rocscience Dips software, and the rock slope weak
surface position and hanging block could be highlight by the analysis.

€ Using the model constructed by point could provide more REAL situation for
rockfall numerical simulation.
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