Estimating the paleo-earthquake characteristics In a
stabilized accretionary wedge based on the geological
record- evidence of co-seismic landslide?
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Introduction and study area

Alpine—Carpathian orogenic system of Europe
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Introduction and study area

Motivation and novelty

Paleo-earthquake

Paleo-earthquake &
Co-seismic landslides?

Paleo-landslide

Can we establish characteristic of earthquakes that triggered landslides?
What are the typical feature of earthquake-induced and rainfall-triggered landslide, respectively.?



Main work

Field
investigation

Numerical
simulation




Field investigation

Depleted Iandslldes and assouated fault?
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Post-terrain of paleo-landslide

Bedding: Sandstone/Claystone
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Field investigation
eIe

ted landslides and associated fault?
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Field investigation

Landslide sediment _
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Field investigation
Under-dip toppling?

Sandstone

(Medvedia Skala)



Field investigation
Toppling relate to Earthquake?

%

I

ing

=5

Toppl

REFERENCE HORIZONTAL PLANE

DISCONTINUITY

RO
(a)

ing

ip Toppl

Underd

B

— 1

(b)

REFERENCE HORIZONTAL PLANE

DISCONTINUITY

10



Assumption toppling by Seismic acceleration
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Hypothesis of toppling evolution
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Sampling

Claystone
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Experiment-rotary shear test

Designation of Rock friction experiment
on sandstone and claystone

Room humidity Water-saturated

Without With With
Teflon ring Teflon ring Teflon ring

- N
o =0.5 MPa 0=0.5 MPa o=0.5 MPa o=0.5 MPa 0=0.5 MPa 0=0.5 MPa

V =100 pm/s V=1m/s V =100 pm/s V=1m/s V =100 pm/s V=1m/s

t=30000s t=5-10s t=30000s t=5-10s t=30000s t=5-10s

0.1 MPa =0.05kN 0.5 MPa =0.25 kN

1 mm/s M-SPD
All experiments preshear at 100 um/s 0.7639 M-SPD
0 =0.1MPa 1m/s H-SPD
V =1mm/s
t=60s

Standard sample size: Length = 40.0 mm, Diameter = ~24.95 mm
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Experiment-rotary shear test

Sandstone

Room humidity, c = 0.5MPa, V=1m/s
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Apparent friction coefficient

c =0.5MPa, V=1m/s, wet condition

LHVR1865
Fit curve- LHVR1865
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Fit curve- LHVR2007
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Fit curve- LHVR2008
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Experiment-rotary shear test

Axial displacement (mm)

Claystone
Claystone, LHVR1881, 6 = 0.5MPa, V= 1m/s, dry condition Claystone, LHVR1882, 6 = 0.5MPa, V=(] “7/5’ Wlet condition
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Numerical modeling

Friction coefficient

* Using PFC3D software 7% =

PFC3D 6.00

©2019 Itasca Consulting Group, Inc.
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Future work

* Do experiment rotary-shear testing
e Continuous using PFC3D for simulation

* Incorporation to other data to answer the characters of paleo-
earthquakes and co-seismic landslides.
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