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Earthquake-triggered landslide is a major secondary disaster following the strong ground
motion, especially in the hilly region. The occurrence of the coseismic landslide is concluded
to be closely related to the seismic intensity, peak ground acceleration(PGA), topography,
geological condition, and groundwater in previous studies. Massive large landslides have
been investigated in detail in previous studies for their long runout and high mobilization.
However, the research on the coseismic landslides on small scales is relatively insufficient. In
this work, the coseismic landslides triggered by the 2018 Eastern Iburi Earthquake and a
flow-like landslide triggered by the 2018 Western Shimane Earthquake were selected as the
targets to study the influence of the soil behavior and groundwater on the slope failures
triggered by the earthquake.

At 03:08 (JST) on September 6, 2018, a Mj 6.7 earthquake struck the Eastern Iburi region of
Hokkaido, Northern Japan. More than 5,000 landslides were simultaneously triggered by the
strong ground motion. Only two deep-seated landslides were confirmed,and the rest of the
Iburi landslides are mainly shallow debris slides. Based on the field reconnaissance, the
shallow debris slides were further categorized into three types: steep debris slide, gentle
debris slide, and mobilization of V-shaped convergent sliding masses. The three types of



shallow landslides were investigated in depth through longitudinal sections, vertical
stratigraphic sections, and in-situ hardness tests. All three types of shallow landslides were
found to initiate from the liquefied failure of the weak Ta-d pumice layer and further evolve
to the overall mobilization of the superimposed pyroclastic fall deposits along the liquefied
sliding zone. Also, the positive relationship between coseismic landslide density and Ta-d
pumice thickness demonstrates the controlling role of the Ta-d on Iburi landslide occurrence
from a macro perspective.

To study the shear behavior as well as the anti-liquefaction strength of the soils around the
sliding zone, a series of laboratory tests were conducted. The Ta-d pumice around the sliding
zone is subdivided into Ta-d pumice MG (medium gravel), Ta-d pumice FG(fine gravel), Ta-d
pumice CS (coarse sand), and Ta-d pumice MS (medium sand) based on the color, particle size,
and particle strength. The results of static consolidated-undrained triaxial compression tests
and cyclic triaxial compression tests on Ta-d pumice and paleosol underlying the Ta-d pumice
indicate that the medium sandy Ta-d pumice MS and the fragile Ta-d pumice CS have lower
shear resistance and anti-liquefaction strength than other layers and can be easily liquefied
under intense ground motion. The stable low-permeability paleosol layer underlying the Ta-d
pumice enables the seepage flow parallel to the slope and further results in the erosion and
weathering of the Ta-d pumice. This explains the extensive existence of the Ta-d pumice MS
or fragile Ta-d pumice CS in the landslide distribution area.

At 01:32 (JST) on April 9, 2018, a M 6.1 earthquake struck Oda, Shimane, Japan. Two
landslides were triggered by this earthquake. The two landslides are not distributed in the
area suffered from the most intense ground motion and the Kataragai landslide occurred in a
gentle slope with a slope angle of approximately 7°. The occurrence of the two landslides
seems to be controlled more by the geological and hydrological conditions.

It is confirmed through the field survey that the Kataragai landslide occurred in an artificial
slope that refilled with the medium sand with gravel. Several small pools were observed on
the slope with perennial water. The dry density of the soil decreases to a low value and then
increases in the vertical direction. The sliding zone is a medium sandy layer with a low dry
density and fine-particle content. The soil strength of the medium sandy layer reaches a low
value both in the hardness tests and penetration tests.The results of triaxial tests indicate
that the anti-liquefaction strength of the soils in the Kataragai landslide is relatively low on
the whole, and the anti-liquefaction strength of the interlayer in the sliding zone is lower
than other soil layers. The downslope seepage flow was validated by the self-potential test
and the seepage flows at the crown near the pool were more noticeable. The erosion due to the
seepage flow can significantly contribute to the formation of weak soil layers.

Through the study on landslides triggered by the Western Shimane earthquake and the
Eastern Iburi earthquake, it is found that the weathering and erosion of soil due to the
seepage flow can significantly contribute to the formation of the low anti-liquefaction
strength soil layer which commonly controls the thickness of the sliding mass and locality of
the sliding zone during earthquakes.



st SC A AL Rk DB F

HEEHE O SLOMEIILL T oMWY TH D, i DOH 1 =T, O THEGE Lz, 2018
A EE MR BRGS0 D Mg 0, 2018 4F SR R PEHHIER (S 5 Mg =D 2o\ T, 21 h
3R ORFERVER R DT, BB SOOI R G ERED D EENL - ST CHG R0 RN LT,
HIFEE LT _ 0 DA, MEBUAOBERN/EEL TV D EE X, & AT HERECH T K
MEDLHTHTROBEICHES Lh, Btz T dIcE o= Endsiiz,

H 2 EIIBWTIE, 2 BATOREA O « MUEMESEN SN TWD, FRcAeiEE R
ERHIERIZEE, B OEEN -G L 2B OMT <0 235 4E U, Ak oEH L7z Ta-d
BAJE L T~ OmEMEEE, BEBERE L ORBRI RSN, ZOBRAREOH THERZ, Ta-d2
E g SNTEBATE ORISR OZFEMAFICER D70, BABOGFENT D R
\CRAE 5 ATREME M STV 5, 55 3 ETIE, B CTEE SN ERBRO Hik, =N
TOHERBRFIENIBRSNT,

4 T CIE, ALHEE IR AT RIS AL S Mg 0 R AR T O BRSO T R O S
WBRENTz, B TOMT XY MO X A 7 o50F, M3 FEEMTOKILUKEDER Y OFLH
ERAETRRONZ, 22 THTRYOTRY Y~ Lotz MARKILNSOEEYTH D
Ta-d A% 5O CHEREBRZ 0 L72fES, Tad AEIE, Z0 L ToE LY HEEKREN
R&EL, FABRIIA/ NS, BIRMBICRHT 2 EPIREN/ NS N2 LR Sz, 2 ORERIT,
Ta-d B A E N HEEN > TR IR T 22 L2 RLTWD EE LD LN, &6, BB
T ZE DE S DA Z AL S, RFETRIC L DREDNEAWIRE DY — 2 OFEKICEHS LT
LFELEHoNT,

W5 ETIE, BREPEHEIC > TRAE LT RO L, SR E LIZEMETHRAT
DOHIFT RV IZONT, BHOMEHFHERLE, BB LI OENTO HERBRER, BREMNERS
BRI O NTo, FBRHT R0 7T EOMA 2R CRAE Lz, HiT R0 O34 LHEREY T
1%, HEOBRICIRURE N SEANNENo T2 2 EDREN, TR0 =T, & 52
BRED/NI N ERRENT, ZIUITEDMOKEZRFE T, BRERNVRREZELZZET
TSN, FZICHEININb o722 & T, MERICBET 2T X0 R_"BAELZZ
ARG LT,

FEOETIE, TNENOH COMT R FABRPHER O RE L SO CTLL iEim S A7,
WO FEAE RN S, HEOH T KOEELZ R Z T30 2B LT, #iTR) OHHE
HEEFRE L HE - FKEDORBZREAEY Lo bz, B 7ETIIFESIEOIY £ LHn{Th
nNTWna,

Z ORI, BROOBEN TSI CRAE LT RYICEH LA R2=—7Thb, ZhE
TOMFETIL, BRIV CHRAE Lo TR0 I2E B 3 om0~ 7228, B HEE
BT CH - Th, WRLIZHT 2EIURE OO EEMNFELRZY, BERICEDRAEORE
ERELSZTLELENAET S &, BEPOEENTZGITCOHT RO NEAEL 9 52 L2 AR
R Lo, ZOF TR, FINNREIRARE W, IEEISEZ & 72, KUE RS2
JE S HERE T Mg, EREO L O REEBELZITOT VLTSNS Z Enn, £H LK TO
HEBRFOH T X KEICH LT, BEELEBLITHRETLH D, ZOakEIE, Landslides &8
(Springer fH)D 2 RO L E LTHHEM I TWD, InbxE 2, KHTEE(TH) 0%
NAZH-OT= DI+ 50T % &Il L7z,



