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The Case Sturdy for Evaluation of Landslides Volume and
Moving Paths of Single Falling Rock
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Introduction

W Landslides can be triggered by Iintense
rainfall, earthquakes or human activities.
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W The study use UAV’'s aerial photos are
used to build the 3D model, orthophoto
and digital surface model .
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Introduction

® Compare the digital terrain model before
and after the landslide to evaluate the
terrain change of slope and landslide
volume.
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B Assess the motion track and form of the
rock on slope.
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On  September 15th,
2016, typhoon Meranti
occurred, with the rainfall
of 513.5mm accumulated
rain and 19mm/hr rainfall
Intensity, inducing the
first landslide that ranged
about 5.62 hectares.
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Numerical Model Analysis
-Soll material
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Uniaxial | Values of | Geological | Cohesive | Cohesive | Friction
Comp. the strength | strength/ | strength angle
Grade | Strength | constant Index Uniaxial
etrength of | (C) KPa (¢)
(0.) MPa (m;) (GSI) |intact rock
(C /Gci)
R1 1-5 7-11 10-15 0.011-0.015 11-15 17-21
. (I (=] = I =
(o) : material constant = AMEEEE

(my) : related to the frictional properties of the rock
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Numerical Model Analysis
-Soll material
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andslide terrain change and volume evaluate

Aerial survey mission and 3D model
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Depth(m) Number of Grid
(m?)
0~2.5 9415
2.5~5.0 12175
5.0~7.5 10715
7.5~10 7316
10~13.48 1964

Elevation change(m)

Value
r— High : 21,2521

w3482

Orthophotos comparison between Terrain change after landslide
2016 and 2017 BINEMZE{E LTI
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Numerical Analysis of Rockfall

B geometry and material properties.
AV B

B friction coefficient. & } SER

® rock density. &A% E

B Soil material parameters. TIEM R E]
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Assumes

W This study assumes the rock is moved by
the influence of the foundation loss and
earthquake.

BRESASIRERIBEMENTZE -
B Two erosion depth :

% 3.60m (rock height)
% 13.48 m (maximum erosion depth)

W The seismic acceleration 400 gal.

i 5 8 R/ VA
Research and Technology Development Team

12



v, THRREZBEKLIARRER
i . Soil and Water Conservation Bureau,
Tl Council of Agriculture,Executive Yuan

®E - mE - B

PAB2 &2 Bl R 3 23 . .
s R TIEEE According to the terrain
A IS - slope and the shadow

map, the four tracks of
the motion rock are
decided.
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Maximum displacement
Track2,

Erosion depth:13.48m
With earthquake

About 350m
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Eepth 3.6

E13.48+quake
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Eepth 13.48

E3.6+quake EO+quake
—o—track 1 o—track 2 —e—track3 —e—treck4
j‘f"g;i’ =
o A SN
X _
O\\’.‘ P
R G EERE VA

14



. THRRFZEEEKIRER
SO|I and Water Conservation Bureau,
~ Council of Agriculture,Executive Yuan

Highest probability and Rock displacement

Eepth 3.6

The most likely
displacement distance

¢ TraCk1'47-09m E13.48+quake Eepth 13.48
* Track2-54.52m
e Track3-58.53m
* Track4-51.08m

E3.6+quake” EO+quake

track2-54.52 ——track3-58.53 ——track4-51.08
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Conclusions

® Using UAV to record images for a wide-range
area tracking can be presented details of the
landslide for example the tension cracks.
UAVECER Bl & E T K2 E & IR IR o] LT 4808 I
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Conclusions

® When the landslide happens, the surface of the area
IS exposed without vegetation, so the digital surface
model elevation of the area is equal to the digital
terrain model(DSM),therefore, it presents the exact
terrain elevation.
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W The comparison between the pre-disaster (DEM) and
after-disaster (DSM) of the landslide area elevation is
the landslide volume.
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Conclusions

W According to the gradient of the slope, 4 possible
motion paths are predicted and of which two factors
of the loss of the foundation support and the
earthquake effect are assumed.

fFr A% B g S F5 A M = U FEHR SR R i {8l (Rl =

W The rockfall stability analysis is carried out to
evaluate the fall end of each path and the probability
of occurrence and to presume the most possible
occurrence and damage possible rock motion path.
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