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On the Features of Landslides Triggered by the 2018 Hokkaido Eastern Iburi Earthquake
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Synopsis

Numerous landslides were triggered by 2018 Hokkaido Eastern Iburi Earthquake on the
tephra slopes, resulting in 36 casualties. Although one large landslide was initiated with
its sliding surface being in the bedrock of sandstone and siltstone, most of them occurred
on the tephra slope. To understand the initiation and movement mechanisms of these
landslides occurring on tephra slopes, we performed field investigation (including
geophysical survey, penetration test and field director shear box tests), and also conducted
dynamic shear tests on the tephra samples taken from the sliding surface. Based on the
results, we introduce the features of these landslides, and also made preliminarily analyses
on the possible initiation and movement mechanisms of some landslides occurring on

tephra slopes.
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Fig. 1 Maximum acceleration distribution during the
2018 Hokkaido Eastern Iburi Earthquake (after
NIED, 2018)

Fig. 2. Distribution of landslides triggered by the
2018 Hokkaido Eastern Iburi Earthquake (after GSJ,
2018)
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Fig. 3 Geological map of Atsuma and Ikotsuko areas
(after AIST, 2018)
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Photo 1 Tephra layers resulting from post-caldera
volcanoes of Shikotsu volcano and Eniwa and
Tarumai volcanoes (after Nakagawa et al., 2018)

3. BERTIZAVLVTHRALE-THKE

A RIOHEBIZISNT, AT, JEER], Tebl]IZ
D=5 Rk 20 kmlU 5 OHiPH % 012, 600054
FT % 8 2 2 R RO R 0 Ap RIS A
L. Zh&o—f#i& LTPhoto 212, JEHE] & i
WORAELAEREL RS, ZOFHEIZBWT,
BB E R\ T, 2EMICRmAAEN A L2 &R
FmDd. Filo, HEIZHEREL TV 2 LR o
BIL O, BEENOORMmSERELZ L
DIREL L= 2 & HEER S D.

Photo 2 Landslides occurring on Takaoka area of
Atsuma Town (Taken on September 28, 2018)
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Photo 3 Landslides on Yoshino area (Taken on
October 20, 2018)

Photo 4 Tree originating from the source area of the
slope and depositing on the rice paddy with
displaced landslide mass. Location was shown in
Photo 3.

Photo 312" T KIEEDICEB T 2 BAEO T m, K&
AT EEZBELZEZ A, 7Y HiETa-dk 1K
BOTEICEALTEY, Ta-dkUKEOKLEICE

SHem BEORWEKEZRFOMLERRED LN
7= (Photo 5) . ¥£7z, Ta-d& ¥ Bz HE L, B+,
Ta-c ‘KUK, Bfat, Ta-b kUK, K OFE | CTHEREK
I TV,

(o) M

()23
ok

: ; : 1 : e PAS iy
Photo 5 Outcropped sliding surface (a) and a close-
up view of the soil layers underlaid the sliding
surface (b) at D area shown in Photo 3
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Photo 6 Landslides on Tomisato area (After Google
earth, photo of September 11, 2018)

Photo 7 Downslope view of the Water tower with the
imprint of landsliding debris on Tomisato area
shown in Photo 6



Photo 8 A fluidized landslide on west side of the
slope shown in Photo 6 (Taken on September 28,
2018)
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Photo 9 (a) Vertical profile of the side scarp of
landslide on Tomisato area, and (b) clayey soils in
Ta-d tephra layer
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Fig. 4 Reflection peaks of halloysite in clayey soil
sample from Ta-d tephra layer shown in Photo 9(b)
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Photo 10 Large-scale landslide on Hidaka-Horonai
area. M : Power tower; [J : Former location of
power tower (taken on October 18, 2018)

Photo 11 OQutcropped bedrock on the source area
of Hidaka-Horonai landslide

source area of Hidaka-Horonai landslide
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Photo 13: Location of Yanamaka Penetration test on
Tomisato landslide area
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Fig. 5 (a) Profile of the tephra layers on the scarp of
Tomisato landslide shown in Photo 13; (b)
Penetration value again soil layer depth
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Fig. 6 Penetration tests on the side slope and sliding
surface of D area shown in Photo 3. (a) on the slope
of the later scarp, (b) on the sliding surface; (c) later
side of the landslide showing the soil layers
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Photo 14 Locations of penetration tests on slope
without landslide (Yoshino area)
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Fig. 7 Results of penetration tests on the slope of C

area shown in Photo 3. D~@: Locations of tests

shown in Photo 13. Note that the distances shown in

@ and @are slope distances measured from point

©, respectively
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Photo 15 Sampling locations for in situ direct shear

box tests at D area shown in Photo 3
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Fig. 8 In-situ direct shear box tests on samples of S1,
S2, and S3 shown in Photo 15
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Photo 16 Microtremour observation on the sliding
surface (a) and on the neiboring slope (b) in

Tomisato area

Tomisato

Fig. 9 Microtremor observation on Tomisato area.
A Locations of each measure point; 0917:
Measurement start time of 09:17 on September 29,
2018
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Fig. 10 Seismic records at observation point A0917
shown in Fig.9
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Fig. 11 Amplification characteristics for site 0917
(a) and site 0925 (b) shown in Fig. 9
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Fig. 12 Daily precipitation during July 1~ September
5, 2018, at AMeDAS Atsuma
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