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Common characteristics of sequence and cone-penetration profiles in pyroclastic fall deposits that
slid during earthquakes
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(OMasahiro CHIGIRA, Maho NAKANO, Tatsuki TSUCHIYA, Takehiko SUZUKI

Pyroclastic fall deposits are widely distributed in volcanic areas worldwide, and have been
subjected to catastrophic failure during earthquakes. The basic causes of these landslides were slope-parallel
bedding, undercutting, and weak, halloysite-rich layers, in which sliding surfaces were made. In addition to these
geological characteristics, we need to take into account the sequence of physical properties as well as geological
sequence to evaluate the landslide susceptibility during earthquakes. We summarize the profiles of blow numbers
of cone-penetration tests in typical landslide sites of earthquake-induced landslide of pyroclastic fall deposits,

which suggests that near surface competent layers slid on weaker layers beneath.
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Table 1. A list of catastrophic landslides of pyroclastic fall deposits.

- AL 1978 Izu- 1984 Naganoken- 2001 E1 2009
Earthquake 1949 Imaichi 1968 Tokachi-Oki Oshima-Kinkai Seibu 2011 Tohoku Salvador Padang
Date 26 Dec. 16 May 14 Jan. 14 Sept 11 March 13 Jan. 30 Sept.
Magnitude Mjma 6.4 Mjma7.9 (Mw8.2) Mjma 7.0 Mjma6.8 Mw 9.0 Mw7.7 Mw 7.5
Seismic Intensity at landslide . MM 6, 7 MM 8 (USGS)
sites (JMA) 6 > 6 6 b6+ 45 5+HIMA)
Rain gage Utsunomiya Hachinohe Inatori Ontakesan Shirakawa — —
Anteceden
. 10 days 22.5 181 12 183 12.5 no data Unknown
t rain . .
(mm) 30days 80.8 292 172 555 83.5 (Nov.-Apr.: dry (occurred during a
60 days 255 307 334 839 93.5 season) rainstorm)
; 7 (controlled by
Number of coll ; :
HmbEr O 60 apsing 88" 152" the material 5 <10? >1000° 160"
landslide .
distribution)
Weathered i
i Paleosol Weathered pumice Paleosol” Mixed layer of
. pumice Paleosol . Paleosol paleosol and
Sliding surface o (Sandy ash) D and scoria ) No report of .
Halloysite Halloysite® Halloysite Halloysite" Halloysite clay minerals pumice
Paleosol™ v Y y Halloysite”
Shichihonzakura Towada- East Izu Scoria, lava
A ) . A ’ ’ Tephra from . .
Slid material pumice and Hachinohe monogenic agglutinate, o  Pumice etc. Pumice (Qhpt)
S . be) . D : Nasu volcano
Imaichi pumice tephra™ volcanic tephra® terrace deposits,
Higashi-Izu Tandikat
Source of the slid materials ~ Nantai volcano =~ Towada Volcano monogenetic Ontake Volcano = Nasu Volcano ? Vol 0
volcanoes oleano
5 m~ 50~70 m (Las
Slidi face depth (m) ~5m* Y 1~2.5m" ~6 m” ~9 m* 5~5.5m”
iding surface depth (m 3~5m <3m”, 1~2.5m 2~6 m 200 m (Ontake) 3~9m Colinas)? 3.5~5.5m
Slope-parallel bedding O O o @] O ®) ®)
Undercut Unknown Unknown (@) O O O Mostly
Fatality 8 33 7 29 13 8449 600?
a: Morimoto (1951); b:Inoue et al. (1970);c: Yoshida and Chigira (2012);d: Chigira (1982);e:Chigira et al. (2012); f: Crosta et al.
Reference (2005); g: Jibson et al. (2004); h) Evans and Bent (2004); i: Nakano et al. (2013); j: Hirano et al. (1985); k: Tanaka (1985); 1: Suzuki

(1993); m: Chigira (unpublished data)
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Fig. 1 Profiles of the one-penetration resistance near the landslides of

pyroclastic fall deposits induced by earthquakes.



