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Title: Simulations of seismic signals induced by landslides by numerical coupling of PFC and
FLAC

Authors: Zheng-yi Feng, Qun-Fu Lin, Pei-hsun Tsai

ABSTRACT

We developed a two-dimensional numerical coupling approach using the Particle Flow Code (PFC)
and Fast Lagrangian Analysis of Continua (FLAC) code to simulate the flow process of landslides
and rock avalanches. We used the Xiaolin rock avalanche as a case study. The sliding of the rock
fragments was simulated by PFC. When the rock fragments impact on the top boundary of FLAC,
forces and displacements of the boundary grids will be transmitted between the two codes. We
assigned monitoring locations in the coupled numerical model to record the seismic signals
induced by the simulated rock avalanche. The time-frequency spectrograms of the seismic signals
were analyzed using Hilbert-Huang transform (HHT) for examining the seismic characteristics.
The simulated results were compared with the seismic signals recorded during the landslide from a
broadband seismic station, SGSB, which is 11.4 km away from the Xiaolin landslide site.

Keywords: PFC, FLAC, HHT, Xiaolin, landslide
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Japan Geoscience Union

Outline of Session
dose | Japanese

Human Geosciences(H) / Disaster geosciences(DS)/ **International Session

H-DS06 Landslides and related phenomena

Short title Landslides
May 23 AM1 (09:00 - 10:45) 102B Tajul Anuar Jamaluddin
Oral presentation . - . -
Date/Room/Chair May 23 AM2 (11:00 - 12:45) 102B Ching-Weei Lin
May 23 PM1 (14:15 - 16:00) 102B Zheng-yi Feng

Poster presentation May 23 (Core Time 18:15- 19:30) | Convention Hall

Date/Room
Contact Masahiro Chigira
Email chigira@slope.dpri.kyoto-u.ac.jp
Convener Masahiro Chigira / Gonghui Wang

Landslides, slope failures, debris flows etc. have been occurring in various manners in many countries with heavy
Scope damage. We will report and discuss on their characteristics, mechanisms, monitoring, management, hazard
evaluation etc. Papers from Asian countries, where many landslide hazards have been occurring, are welcome.

Finish the presentation in 12 minutes and leave 3 minutes for discussion. Most of the presenters are non-native

Notes
speaker, so please speak slowly.
Time Presentation No Title | Author | Presenter Abstract
Oral Presentation May 23 AM1 (09:00-10:45) 102B to the top
. . Invited On losses from landslides associated with large ; . ;
09:00-09:15 HDS06-01 dams David Petley David Petley Enalish
Landslides of pumice fall deposits induced by the | Maho Nakano
09:15-09:30 HDS06-02 2009 Padang earthquake and the formation of Masahiro Chigira Maho Nakano English

halloysite Choun-Sian Lim

Landslide Investigation of Earthquake Induced Fikri Earis
09:30-09:45 HDS06-03 Landslide during Rainfall in Tandikat, West Fikri Faris English

. Fawu Wang
Sumatra, Indonesia

Tien-Chien Chen

. i Two Cases of Landslide Signal Mining from Ling-Qi Zhou Tien-Chien .
09:45-10:00 HDS06-04 Massive Earthquake-Induced Landslides Wan-Jun Yang Chen Eralst
other

The internal structure and stability of a rockslide
10:00-10:15 HDS06-05 dam induced by the 2008 Wenchuan (Mw7.9) Gonghui Wang Gonghui Wang English
earthquake, China

. : Geological precursors of catastrophic landslides . . Masahiro .
10:15-10:30 HDS06-06 induced by earthquakes Masahiro Chigira Chigira English
Yukni Arifianti
Implementing Triple Helix Conceptinto DRR: Eko Agus Prasetio
10:30-10:45 HDS06-07 Geospatial Information for Landslide Jewgenij Torizin Yukni Arifianti English
Susceptibility Assestment in Lombok other
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Undrained shear behavior of saturated loess at gir:l);uhir\jl\;gng
11:00-11:15 HDS06-08 dlffer.ent concentrations of sodium chlorate Toshitaka Kamai Fanyu Zhang English
solution
other
The Study on Landslide Disaster Mitigation and Swe.e Peng Koay
11:15-11:30 | HDS06-09 Management Using Numerical Analysis in Habibah LATEH Swee Peng English
e Sanags ¢ y Naoki SAKAI Koay —
Malaysia ’
other
GEOLOGICAL ASSESSMENT AND POTENTIAL I:::;ﬁg‘;?r:
. . DEBRIS FLOW VOLUME ESTIMATION AT BUKIT Tajul Anuar :
11:30-11:45 | HDS06-10 CHENDERING, KUALA TERENGGANU, Ell\Jnsglr:\gu':\ag::h Jamaluddin Endlish
TERENGGANU, MAL ’
other
. . RAINFALL PHENOMENON TRIGGERING Yunara Dasa Triana | Yunara Dasa .
11:45-1200 | HDS06-11 LANDSLIDE IN INDONESIA Imam A. Sadisun Triana Endlish
Hiroshi Otsubo
. . The Development of self-potential tomography to Katsumi Hattori . . .
12:00-12:15 HDS06-12 estimate the ground water condition Tomohiro Yamazaki Hiroshi Gtsubo Enalish
other
. . The initiation and positive regulation of the Che-Ming Yang Che-Ming .
12:15-1230 HDS06-13 catastrophic Siaolin landslide Jia Jyun Dong Yang English
A catastrophic rockslide-debris avalanche at Aiguo Xin
12:30-12:45 HDS06-14 Zhaotong, Yunnan, China: description and 9 ) 9 Aiguo Xing English
. ) Gonghui Wang
dynamic analysis
Movement of a long-runout landslide in deep Takashl Kimura .
L Kazuhiro Hatada Takashi .
14:15-14:30 HDS06-15 snow: A case of the Kokugawa landslide in the ) ) English
. Kiyoteru Maruyama Kimura
Joetsu area, Niigata, Japan
other
Using LiDAR Derived Digital Terrain Model to Ching-Weei Lin Ching-Weei
14:30 - 14:45 HDS06-16 Identify Deep Seated Landslides in Mountainous Chih-Ming Tseng Lin 9 English
Areas of Taiwan Li-Yuan Fei
Ching-Ying Tsou
. . Large scale gravitational slope deformation Masahiro Chigira Ching-Ying .
14:45-15:00 HDS06-17 related to fluvial dissection of a paleosurface Yuki Matsushi Tsou English
other
) - Lo . . Shintaro Yamasaki .
15:00 - 1515 HDS06-18 Forlmatlve.condltlons of incipient sliding zones in Masahiro Chigira Shintaro ' English
pelitic schist Yamasaki English
Dave Petley
15:15-15:30 3-min talk in an oral session (HDS06-P02/HDS06-P03/HDS06-P04/HDS06-P05/HDS06-P07)
15:30-15:45 3-min talk in an oral session (HDS06-P08/HDS06-P09/HDS06-P10/HDS06-P12/HDS06-P13)
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Presentation No Title Author Presenter Abstract
Analysis of landslide monitoring using an e-GPS system and multi- Ta-Kang Yeh
HDS06-P01 antenna GPS technology Hsin-Chang Liu Ta-Kang Yeh English
A Possible Slope Failure monitored by GPS Ranging in ; Takeshi .
HDS06-P02 Tamagusuku Village, Southern Region of Okinawa Island Takeshi Matsumoto Matsumoto English
Hikaru Osawa
Fluctuations in pore-water pressures triggered by earthquakes at Takashi Okamoto . .
HDS06-P03 the Busuno landslide Sumio Matsuura Hikaru Osawa Enalish
other
Extremely rapid debris slide - debris flows induced by extreme . . Hiroshi .
HDS06-P04 rainfall on Aso volcano caldera slope in July 2012 Hiroshi Fukuoka Fukuoka Ergisn
Hufeng Yang
Investigation of landslides on inner slope of Mt.Aso caldera Fawu Wang .
HDS06-P0S triggered by heavy rainfall in Northern Kyushu in July 2012 Tomokazu Sonoyama Hufeng Yang Shgee
other
Nagazumi Takezawa
Study on characteristics of ground vibration during times of flooding | YAMAKOSHI Takao Nagazumi ’
HDS06-P06 in mountainous rivers ISHIZUKA Tadanori Takezawa English
other
Simulations of seismic signals induced by landslides by numerical Zheng-yi Feng
HDS06-P07 coupling of PFC and FLAC Cygn-Fu Lin . Zheng-yi Feng English
Pei-hsun Tsai
Chih-Ming Tseng
e . . Ching-Weei Lin Chih-Ming —
HDS06-P03 Variations of topographic feature of a Miajor Typhoon Paolo Tarol Tseng Enansnh
other
Ching-Ying Tsou
Visualization of precursory features of Typhoon-induced Shiaolin Masahiro Chigira Ching-Ying .
HDS06-P09 landslide by ALOS pan-sharpened stereoscopic imagery Ryuzo Yokoyama Tsou —
other
Yao Jiang
Experimental examinations of the soil-water characteristics of a Wenwu CHEN . .
HDS06-P10 loess soil, China Guanping SUN Yao Jiang Endlish
other
Koji MORITA
PROMPT REPORT OF NATURAL DAM FORMED IN THE WAY ELA | ISHIZUKA, Tadanori " .
HDS06-P11 RIVER, AMBON, INDONESIA Takao Yamakoshi Koji MORITA Engisn
other
; ) . . . Kohei Higuchi
Rapid weathering and erosion mechanisms of mudstone in a ; o - . ;
HDS06-P12 badland under the humid, subtropical climate: A case study in a Masahiro Chigira Kohei Higuehi Enalish
LEE, Der-Her
Yohei Kuwada
Model test of the submarine landslide impact forces acting on WANG, Fawu . .
HDS0e-P13 cables and the motion mechanism HONDA, mitsuki YoheiKuwada =h
other
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