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Hazard mapﬁing of earthquake-induced landslides of pyroclastics based on
stratigraphy, weathering, and mechanical properties

Chigira, Masahiro
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We studied case histories of earthquake-induced landslides of pyroclastics,
which had not been designated in landslide susceptibility maps even though they occurred in many
numbers during earthquakes. We found that the beds that are prone to highly mobile landslides during

earthquakes can be identified from the viewpoints of tephra stratigraphy and weathering and that
they have characteristic dynamic features that pore pressure builds up and materials are mobilized
by shearing during earthquakes. These results enable hazard mapping of this type of landslides on
the basis of distribution and mechanical properties of these materials.



1949

20°

2011

2016

2009

1923

2016

(m
Chigira &
Suzuki (2016)
(m)
2 70 rrnn E
1923 91 LI P
(60ka-65ka) | 7™M 2
32ka),
1949 yops| 5 6 | 88 (32ka) ssm | 8
)
1968 <m,
ey s 12 @ska) | 1-25m | 2
1978
14 | 5 6 7 oy | 26m | 7
1984 o
I ° (84-76ka) | 200m | 2
2011 Sr10,
11 | 6~ 1 - 1
3/ 6-~6+ <10 G30ka) 3-9m 3
2~14m
(30ka)
2016 4116 6+ >100 7
( 2~8m
ca.20 m
2001 EI 113 |MMms,7| >1000 Tolfas Colt?r (Las 44
Salvador Café deposits _
Colinas)
2009 Qhpt } ;
Padang | %30 | MM8 | 160 (<Tosok | 3555 m| 6007

( 2b) 3

( 2a)




( 2¢) 4

( 2d) 5

« 3

b
2011
1949
Paleosol (volcanic Pumice
£ soil) resilicified
‘ ‘ 120 6000
mmmmM 5000

1978 Izu-Oshima-Kinkai 2016 Kumamoto
2011 Tohoku 1984 Naganoken-Seibu Normal stress
1968 Tokachi-Oki 1923 Kanto (Nebukawa) 80 - 4000
2001 El Salvador? 1923 Kanto (Hadano) |
Imaichi (no record) | |
© % [l L

Stress and Pressure (kPa)
w
=1
=1
=]
(ww) uswaoedsip Jesys

. |
40 Shear resstance | 2000
-
Mixture of pumice Lapilli with voilds filled O et i, 0
and volcanic soil with halloysite Shear displacement
0 50 100 150 200 250
Elapsed time (s)

2009 Padang 1949 Imaichi
e

Black volcanic soil

Brown volcanic soil IIIIMI Volcanic soil
Black volcanic soil
Pumice

. Lapilli

2016 Kumamoto Halloysite-rich zone
&Sliding zone

Chigira and Suzuki, 2016

1. . 2016.

2 ) , 2016-6,
29-33.( )

2. 2016.

. , 122 (D),
343-356. 2016 8
3. Suzuki, T., Nakajima, E., Kawashima,
S., Kawai, M. and Nakayama, T.
2016. Identification of three Early
Pleistocene tephras in and around the
west part of the Musashino Upland,
Tokyo, Northeast Japan. Geographical




Reports of Tokyo Metropolitan
University, , 51, 127-133.
March, 2016.

, 2015.

52, 45-50.

, 2015.
56, 200-209.

Wang, G., Suemine, A., Zhang, F.,
Hata, Y., Fukuoka, H., Kamai, T. 2014
Some fluidized landslides triggered by
the 2011 Tohoku Earthquake (M9.0),
Japan. Geomorphology, 208:11-21
Chigira, M. 2014. Geological and
geomorphological features of
deep-seated catastrophic landslides in
tectonically active regions of Asia and
implications for hazard mapping.
Episodes, 37, 284-294.

16
Chigira, M. & Suzuki, T. 2016. Hazard
mapping of  earthquake-induced
landslides of pyroclastic fall deposits
Japan Geosciences Union Meeting
2016, Makuhari. 26 May, 2016.
Wang, G., Chigira, M. & Suzuki, T.
2016. Post shear behavior of
pyroclastic fall deposits and
landsliding phenomena during the
1949 Imaichi earthquake Japan
Geosciences Union Meeting 2016,
Makuhari. 26 May, 2016.
Wang, G. 2017. Fluidized landsliding
phenomena  during earthquakes.
Extended Abstract in Proceeding of
JTC1 Workshop on Advances in
Landslide Understanding. May 24-26,
Bercelona, Spain, 4p.

-, , &
. 2016.
2016,
2016 5 24
2016.
2016
2016 9
19
, 2016
51
2016.  .2016
9 13

Takanori Kawahara , Kyohei Ueda,
Susumu Iai, Masahiro Chigira, Tobita
T.., Numerical analysis of landslides of
pyroclastic fall deposits, 1st

10.

11.

12.

13.

14.

15.

16.

International Conference on Natural
Hazards & Infrastructure,
ICONHIC2016, No. 65, 28 June, 2015.
Chigira, M., 2015. Geohazards in
Asian countries, in: Japan Society of
Engineering Geology (Ed.), 10th Asian
Regional Conference of IAEG, Kyoto, p.
1 7.26 September, 2015.

Chigira, M., Suzuki, T., Wang, G.,
Tobita, T., 2015. Debris avalanches of
pyroclastic fall deposits induced by the
1949 Imaichi earthquake, Japan
Geosciences Union Meeting 2015,
Makuhari. 29 April, 2015.

Nakano, M., Chigira, M., ChounSian,
L., Sumaryono, G., 2015.
Geomorphological and  geological
features of the collapsing landslides
induced by the 2009 Padang
earthquake., 10th Asian Regional
Conference of TAEG, Kyoto, pp. 1-5.
Japan Society of Engineering Geology

Chigira, M., 2015.
Earthquake-induced landslides in the
ring of fire, The 4th International
Symposium on Mega Earthquake
Induced Geo-disasters and Long Term
Effects, Chengdu. 9 May, 2015.

] il

_,2015. 1949

, 27
2015 9 25 .
Suzuki, T. and Murata, M. 2015.

Identification of early to middle
Pleistocene widespread tephras from
Northeast Japan in Kanto, Central
Japan: tie point for the stratigraphy of
tephras from whole of Japanese
Islands. XIX INQUA Congress 2015,
2015 7 31

Nakano, M. & Chigira, M. 2014.
Geomorphological and  geological
features of the collapsing landslides
induced by the 2009 Padang
earthquake. Japan Geosciences
Union Meeting 2014, HDS05-10. 29
February 2014. Yokohama

, , . 2014.
26
2014 10 29
2014
. 2014
2014 5 2



o

@

Chigira, M. & Suzuki, T. 2016.
Prediction of earthquake-induced
landslides of pyroclastic fall deposits.
In: Aversa et al. (eds.) Landslides and
Engineered Slopes. Experience,
Theory and Practice. Associone
geotecnica Italiana, Rome, 93-100.
Chigira, M., Kanaori, Y., Wakizaka, Y.,
Yoshida, H. & Miyata, Y. 2016.
Engineering Geology. In: Moreno, T.,
Wallis, S., Kojima, T. & Gibbons, W.
(eds.) The Geology of Japan.
Geological Society, London, 461-487.
. 2016. —

Chigira, M., Nakasuji, A., Fujiwara, S.
& Sakagami, M. 2014. Soil-Slide
Avalanches of Pyroclastic Fall
Deposits Induced by the 2011 Off the
Pacific Coast of Tohoku Earthquake.
In: Kawase, H. (ed.) Studies on the Off
the Pacific Coast of Tohoku
Earthquake. Springer, Tokyo, 65-86.

CHIGIRA Masahiro

00293960

TOBITA Tetsuo

00346058

OH Koki

50372553

SUZUKI Takehiko

60240941
®
MATSUSHI Yuki
90596438
*



