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Title Landslides and related phenomena
Short Title Landslides

Name lMasahiro Chigira
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Affiliation | Disaster Prevention Research Institute, Kyoto University

Name Gonghui Wang
Co-Convener 1
Affiliation | Disaster Prevention Research Institute, Kyoto University

Name Fumitoshi Imaizumi
Co-Convener 2
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Session Language EE

Mass movements, such as landslides, rockfalls, and debris flows, have been occurring
extensively in a large number of countries, causing heavy damage. In order to understand them
and mitigate induced disasters, we would like to discuss on various issues. We invite
contributions that report and discuss on mass movements and related phenomena, focussing on

SELlE improved understanding of their characteristics; new insights into landslide mechanisms; the
development of new approaches to monitoring; novel approaches to behaviour forecasting and
prediction; studies of successful landslide management; and the development of methods for
hazard and risk evaluation.

Presentation Format Oral and Poster presentation

Joint Session with AGU, EGU
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Measurements of strain changes along a borehole in a landslide
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10:45 - 11:00 HDS07-07 using disiributed fiber optic sensing Tetsuya Kogura
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surface slope collapse

AE 14 3 Experimental study on water and salt migration of solidified CHENGRUI

115 -11:30 HDS07-03 sulphate saline soil CHANG

11:30 - 11:45 HDS07-10 Initiation and runout characteristics of debris flow surgesinahuge | oo
landslide scar

11:45 -12:00 HDSO07-11 Influence of grain-size distribution on formation of debris-flow fan Haruka Tsunstaka

12:00 - 1215 HDS07-12 Attempt for hazard prediction of deep-seated landslide based on Norifumi Hotta

China

15:30 - 15:45 HDS507-13 - Hiroshi YAGI
Nepal Himalayas
15:45 - 16:00 HDSO7-14 Ensemble rainfall forecast for lahar mitigation at Mount Merapi Magfira Syarifuddin
16:00 - 16:15 HDS07-15 :;E{e;rll;ing mare to predict landslides in different scales (Regional to Ugur Ozturk
Geology and geomorphology of the 2017 Xinmo landslide and its
16:15 - 16:30 HDSO7-16 preceding gravitational slope deformation at Maoxian, Sichuan, Siyuan Zhao
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1.Introduction

The initial deformation characteristics, further
instability, and final failure patterns of rock slope
subjected to seismic load are related to the geomaterials,
geological structures, geometry of slope and seismic
conditions. The classifications of rock slope failure
patterns related to earthquake magnitude can be divided
into rock fall, rock block slide, rock slide, rock slump and
rock topple (Keefer, 1984). To explore the seismic
behaviors of rock slope, a series of shaking table tests of
scaled rock slope physical models were conducted.

In addition, the images of the model were captured
simultaneously during the shaking table tests and the
displacement, velocity and acceleration of the blocks and
the deformation of the models were analyzed by PIV
(Particle Image Velocimetry) and Image analysis software
PFV (Photron Fastcam Viewer).

2. Experimental setup

2.1 Model configuration

F N

Image 1
_g Test patch, Image 2(t=t;)
(t=t)

1% ! me( U) - |4

Search patch,
hearen(U)

v u
Mesh of test
patches, for
which
displacement
vectors are

There are 16 independent blocks in the rock slope
physical model and the geometry of each block was
checked by Ax/y<tanbp (Ax and y are the width and height
of the block separately, bp = 12" is the dip angle of the base)

S
evaluated Ly (U+s)

N
Fig 1. Image manipulation during PIV analysis(White
et al., 2003)

wsZe

Y =57 +¥p=357

the base of the blocks is stepped

1 martevery block (atn (1/10)) = 5.7
the width of each block is 10m (Ax)

v N —

Block 1-3

Fig 2. Prototype Slope geometry (Modified from

to ensure every block and whole of the model will be stable
in the initial state. In the shaking table tests, different peak
ground accelerations (PGA) and frequencies of sine
waveform were considered as seismic loading including
PGA = 0.24g, 0.4g and 0.48g under constant frequency 4Hz,
and frequency = 4, 5, 6 Hz under constant PGA = 0.24g.

2.2 Instrurment

Physical model(Include mark)

Vibration

Goodman et al., 1976)
direction

Vibration
direction

Column cross section - 5x5cm
Material : gypsum sand,
barium sulfate (BaSO4)

Contact surface
friction angle :

Scale - 1/200

Fig 3. Physical model

LED light FastCamera  LEDlight Shaking table
Fig 4. Experiment setup of shaking table tests
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3. Experimental Results
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Fig 6. Geometry of physical model at the end of shaking table test

4. Discussions

It is found that the ratios of maximum acceleration to PGA (ap,,/PGA) are larger than 1
for blocks no. 5~13 especially in higher frequency condition as shown in Fig. 5. Furthermore,
the values of  @ms /PGA of blocks no. 8~12 are higher than the others especially block no.
10, and it reveals that the acceleration response of the model are related to the geometries
of the composed blocks and the seismic conditions.

At the end of the shaking table test, e.g. the case of PGA= 0.48g and frequency is 4 Hz,
the geometry of the model illustrates that the stack of the blocks tend to be denser slightly
in downhill and looser in uphill as shown in Fig. 6. In the case of PGA = 0.24g, the sliding of

Fig 9. Max. sli

Blogk number
ng displacement of b|DCE vs. block number under

PGA=0.24, 0.4, 0.48g and frequency = 4Hz

Fig 10. Max. rotation angle of block vs. block number under
PGA=0.24, 0.4, 0.48g and frequency = 4Hz

blocks no. 1~3 occurs firstly and it provides additional space for the other blocks to slide and
rotate. In addition, it is found that the maximum sliding displacement and rotation angle will
decrease with the increasing of the frequency as shown in Figs 7 and 8.

In the cases of frequency = 4 Hz, the PGA was increased from 0.24g to 0.48g, the sliding
displacements of the blocks in downhill (blocks no. 110) were larger than those in uphill
especially in higher PGA conditions as shown in Fig. 9. Otherwise, Fig. 10 reveals that the
rotation angle will increase with the increasing of PGA as well, and the rotation angle at
blacks no. 1, 15 and 16 have lower values due to the ratio of Ax/y of these three blocks are
around 1.

- (1) The acceleration response of the model are related to the geomerries of the composed blocks and the seismic conditions.
5. conc‘u5'0ns (2) The maximum sliding displacement and rotation angle will decrease with the increasing of frequency.
(3) When frequency=4Hz, the PGA is increased from 0.24g to 0.48g, the sliding displacements of the blocks in downhill were larger than those in uphill, and
the rotation angle will increase with the increasing of PGA as well.

(b)
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Analysis of hydro-fracturing behaviors of supercritical geothermal rock mass
under true triaxial stress by elastic wave measurement
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Takahiro Miura, Noriaki Watanabe, Kiyotoshi Sakaguchi, Ryota Goto, Noriyashi Tsuchiya
Department of Environmental Studies for Advanced Soclety, Graduate School of Environmental Studies, Tohoku University
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- This landslide had moved faster during 2014-2017 than
: : 7-2010
-We detected long-standing landslide movement at 200 ) ’ g . .
- Quasi-Vertical movement indicates spatial undulation
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Strong motion and ambient noise jointly reveal the seismic respons
deep-seated landslide some conclusion as follows:

#¢ 1. Localized seismic motions rely on site condition

#r 2.Weak amplification on bedrock
Predominant amplification on deposit area

Complex amplification on landslide block
*3.Anisotropic vibrating of shallow layer with disordered directions
Consistent vibrating of deep layer with similar directions along slope

direction

*4.Exlreme local amplification are strongly influenced by the inner
structure (e.g. local material contrast) and apt to jump-rocks and timbers
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Conclusions

. Over 400 landslides were induced by the 2016
Kumamoto earthquake in areas of pyroclastic fall
deposits.

. Stratigraphic horizons of theil
be specified and were rich in halloysite.

. Halloysite formation can be explained by water-rock

r sliding surfaces can

interaction.
. Landslide potential would not easily decrease until

the materials are removed.

+ Tephrostratigraphy and halloysite formative

mechanisms can be a clue to predict future
landslides
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