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Significant issues posed by the 2016 Kumamoto earthquake with
regard to active fault assessment and disaster mitigation
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Landslides in urban residential region induced by the 2016 Kumamoto
earthquake
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Recent destructive earthquakes in urban regions, such as the 1978 Miyagiken-oki earthquake the 1995
Kobe earthquake, and the 2011 Tohoku earthquake have destabilized many of the gentle slopes in
residential areas around large cities in Japan. Beyond the serious danger to residents of the earthquake
affected areas, these landslides revealed the weaknesses of urban development in cities of Japan. The
2016 Kumamoto earthquake induced serious damages in the suburbs of Kumamoto city. The strong
motion along the earthquake fault across the urban region caused slope damages, that are building
deconstruction, collapse of houses, and landslides of artificial steep slopes, but also the ground condition
controlled their distribution and landslide mechanism.
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Building Damage on Surface Faulting of 2016 Kumamoto Earthquake,
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Consideration of uncertainty in strong-motion prediction and seismic
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S-wave velocity measurement across active faults and the effect of
basin geometry on site response, California, USA
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We measured S-wave velocity (Vs) profiles at eleven sites in the east San Francisco Bay area using surface
wave methods. The sites were placed around the Hayward fault and the Calaveras fault (Figure 1). The
30-year probabilities of magnitude 6.7 or greater earthquakes on the Hayward-Rodgers Creek and
Calaveras faults have been estimated at 32 % and 25 %, respectively. These faults run through densely
populated areas and knowledge of a detailed two- or three dimensional Vs structure along the faults is
needed in order to estimate local site effects due to a potential earthquake. This presentation summarizes
data obtained by the surface wave methods, shows Vs profiles calculated by inversion, and discusses the
effect of 2D Vs structure on surface ground motion. Data acquisition included multichannel analysis of
surface waves using an active source (MASW), a passive surface-wave method using a linear array of
geophones (Linear-MAM), and a two station spatial autocorrelation method (2ST-SPAC) using long-period
accelerometers. Maximum distance between stations ranged from several hundred meters to several
kilometers, depending on the site. Minimum frequency ranged from 0.2 to 2 Hz, depending on the site,
corresponding to maximum wavelengths of 10 to 1 km. Phase velocities obtained from three methods
were combined into a single dispersion curve for each site. A nonlinear inversion was used to estimate Vs
profiles to a depth of 200 to 2000 m, depending on the site. Resultant Vs profiles show significant
differences among the sites (Figure 2). On the west side of the Hayward fault and the east side of the
Calaveras fault, there is a low velocity layer at the surface, with Vs less than 700 m/s, to a depth of
approximately 100 m. A thick intermediate velocity layer with Vs ranging from 700 to 1500 m/s lies
beneath the low velocity layer. Bedrock with Vs greater than 1500 m/s was measured at depths greater
than approximately 1700 m. Between the Hayward Fault and the Calaveras Fault, thicknesses of the low
velocity layer and the intermediate velocity layer are less than 50 m and 200 m respectively, and depth to
bedrock is less than 250 m. To evaluate the effect of a lateral change in bedrock depth on surface ground
motion due to an earthquake, a representative Vs cross section perpendicular to the Hayward fault was
constructed and theoretical amplification was calculated using a viscoelastic finite-difference method.
Calculation results show that the low frequency (0.5 to 5 Hz) component of ground motion is locally
amplified on the west side of the Hayward fault because of the effect of two-dimensional structure. The
results of this investigation indicate that the phase velocity information obtained using the 2ST-SPAC
method with a limited number of high quality sensors provides valuable Vs information over a wide depth
range. It offers a robust alternative to widely-used single station methods such as the horizontal to vertical
spectral ratio. Though the 2ST-SPAC method and other passive surface wave methods using an
anisotropic or linear array cannot equal the performance of an isotropic array in the case of strongly
anisotropic ambient noise, they do provide an effective alternative for many urban environments where
ambient noise is relatively isotropic and potential sites for array deployment are limited to corridors along
roadways. The inversion of surface wave data is essentially non-unique and we cannot remove uncertainty
from analyses, the effect of the uncertainty depends on the purpose of investigation and the use of the
data. Several different velocity profiles that yield almost the same theoretical phase velocities were
examined to evaluate the effect of uncertainty of inversion on amplification calculation. The results shows
that the site amplifications calculated from Vs profiles are relatively insensitive to uncertainties in the
velocity profiles.
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Figure 1. Sites of investigation. 11 : Emeryville, 57 : Alameda, 58 : Castro Valley, 59 :
Pleasanton, 64 : CSU East Bay, 65 : Charles Ave, 66 : Huntwood Ave, 67 : Southgate
Park, 68 : Cemetary, 69 : Alviso Adobe, 84 : Eden Shores Park.
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Figure 2. Schematic S-wave velocity section based on the S-wave velocity profiles

obtained in this study.
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Geotechnical aspect of damage found along seismic fault that
appeared in the 2016 Kumamoto Earthquake

R —B

*Kazuo Konagai1

1. BEEIIKE
1. Yokohama National University

—EDERAMEDORATIBRI6HODAETIE., FENMHLONTVWEZBRAMBTILHEL SHmEI/IEERIC
M THRMEMEAREN., IS HMBERICE > TERLAEXRBELIENT-, COWEBISHSRE
KEELFZTH 7z, MATEH20BENS2TBERBBICHIF T, INEHAEBE S -RE500mmICHET S5
&, HEECORNZIBAWICE SISFERNEEPHBHXEA S, HE - SMOEBEEXEFHOEH
LIZZFEFYICLE,

EHMBEKENEELK CRALZMEAILT ORI & &ttha, 8O EDMZE

L—#— (LiDAR) BlAlfER%2R 2. BREITW TERBL/-MGAEEETEOEE % [T - T I IE5E
OARETRZELAFERRIEDY TR, BEDRENEREERTE. ZOEMIAE A SEKOMFZEL
DY) BENTEBATHE I EEWE>TWD, TOKOBEORIGERICEH LEES7SHE. 3255
R, JRERR. WNENRINE—REFMICBLZ2EKEREDTA 774 VDTSN, SOIERESR
ICIE. BBERENICHET L CTEREIME>TWAIKREMRTE, MEREZELIMABRVFRERIRAEEFELTWVS
KRERLTWS, T7ab5, ZOMFICITBEE REDOKEICMAFERDY ZIVEHEAWENTWVWEDTH S,

A EBR T AMBIIBEMBE TH D, MERT—TDLHIC, BEDKEBEETLHEL WS, TOEKT
&, e L CHRBRICHIBI TZ DB ITBEDEEDRETHY . KRKOKEANDRAEZEZADIELETES
TH?5, LOLADSKUINEL ICHBIFGEICIK. T LEBED “KERHF FALKRPELAR ENLE
HMICE > TEVWRC I N, RLVEFORNOFTBEDREIEIENELONTLE S, 30~50mig THIHEIIC
10kmIRICH 7= UMEAILT SRICENZEEFTEZD—HITH5, RRBFELENLVWEDD, ZDMEE
IEBRKPEMA EISEANLBBEEEE X, INSOFIFIBTEAVCIRNLZE T 2 REY. INSARTHER
SNKRERB >RV OTABDIA>THRNAZETIRBEH > TZDEBAHIFELATDIHELENRTLA
W, HKEGEER (Geotechnical Extreme Event Reconnaissance) DIEZE X v /N — 5 (2 & ZUAVIREEIR D 5D
IRTHFERIE. MERFTO—BARINNDNZR. ZEN%ZEZERME (32.9511°, 131.0275°) =#Hd &
TVLWBHFERLTWEA, BRIBOVPERIITET L TVWBERFI R, COEFFHED. BORWERE
BERAOBENI ESMREREDORTEHLDH), ZTOMBET—9EEHTCERIAEIVETHS D, D
BATDDL T HNEE X — MVERNC, SRERRONFFRERENH> T, I THREFEBONDEMBNAZE
AN TWZ & id, BEICERAKOMBEENNH > AELS LI,

MBI WICIEN BRI ICEEAN 2 ERGR) . RN OEERTE ICBHRAMPER ORIIE—REL TR
BSHRW, LALMZEL—F—RIEICLMEFAROT 1 DYIERETILZLERT 2 &EARILIEAVOFEH
TIMZBADETIRNLI LD D, ZOMIFIEI6H20BN 521 HKRBICNFTTORRWTIRK L, 18
KULRWLINDKINEFRFZBRLIZDOTH S, ZOMBOLETEIHMBREBOXEEZRMRLIZEDONE LN
BV, FE—BICRBRRIEDETORKEEHZDHE L, WENICL TELRFEOMBOILTIEHAKAD
S EBIRmRICOMN o/, ZOLREROFROKARKZDEL T, 4XDEICKZ SNz EXFHFR
VITDEBDRCEENE L 21" ~2"D&HE T\, FZ170 mHA 5200 mETRANSNBARHAFS v+ 7
MY, B2 DEBERDOHARTIZLECAED—DICKELL RO LILRETEESNLTVWT, ZIHDLRHEHD
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BEI—FT—HHICAL> THEVWTWS, EEOFEOERIZ. ThZTNhRI20 mOFBEZRPCH2ATEA bN
TWTC, ZOMITEHEMTIELAEZBRRELCYOMBICELTVWS, HFOHET—V VIR RNT Y b

(Eo8RYE) & LTEC—AT. TNODOPCMNEREMTIEL EEITETLEZOTHNIEESDDHFER
DETDOEEDHEIHRATE S, TDZERFARZRMOBANRI20 mEHFOME T —> >~ 7 DR iR
MD170~100 mOE DB D & I HDI WAL TREMAZERL TUVWEDANE LA,

F—T— N : 2016FRERAME, HBKE, HE - HKESKE
Keywords: Kumamoto Earthquake of 2016, Geotechnical hazard, earthquake-flood multi hazards

A Large landslides

A Small landslides
— Known fault traces
~ Ground fissures

http:/fwww.gsi.go.jp/common/00014
0096.pdf

House hanging a little over the northwestern
offset of the ground at N32.9568°. E131.0368

Tilted RC housing of pump for Akita clean

water well No. 2 at N32.7670°, E130.7786 °:
A low lying area east of this housing is found
sunken by more than a meter
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2016 FRERMETHRT - HE L =MENILFEEDRIEHEY)
Geomorphological and geological features of landslide deposits
caused by the 2016 Kumamoto earthquake at the western part of Aso
Volcano

FLE— BHEZ, BF K

*Ken-ichi Nishiyama', Masayuki Torii*, Mitsuru Okuno?®

1. BERERZRET MR, 2. BEARFEFE, 3. BRAKEXRZREARZHRR
1. Graduate School of Science & Technology, Tokushima University, 2. Faculty of Science, Fukuoka University, 3.
Graduate School of Science & Technology, Kumamoto University

2m6$4ﬁk%ibtm$ﬂE(Mj7a'tm BICERIGEWVWHEHRAILTSHOMNE TELHOMT N
- REBRENRE L. TNOSOME - HEICEAT 2 FRNALFAEEREZ2HRET 3.

AT SEBOBHFEPIREE N—LORE TITEHDOMITRYARE L. BRANETRELLMT
NYE, BBFEOMRISEBHOBE I =Y MRS TE, 7—RA70O0—C¢HEEINATWS (BEFIF
N, 2016) . IRYMICIK, EFEEA (Kpfa, 31 cal kaBP) , A5 UICAT (29 cal ka BP) 9 H L TW
3., — A, aFEIRANLOIMEm TRELAINY L, BARANAOMIRNY LYERARET, IRXYET
BHRINDKpfaDDFEITMFHNTH S, AIAEDOKRHKTETIE, BEREEERTER LKA LTO—4A
BArRoHoh, EMNERRI7LICEDNTWS. ZOBRREE, 2016FE L UATOMT Y ICL > THEKR
SINEEMEBEEHEIN, BEIFRDOHKRIF2016FEMIRY DAEFICERONZIAEEEMETHSS. e
R DEERBHIEETETVARVSY, KANETER~ERITOERMEHESNS.

BETE,REXOOBICHIRIEFE (1,337m) &, ZOEAICHZ975mOE—Y (NGIEFE) TR, &
HODKETHIRE - HITRYSPRELE. INOOREIFEISEEARE (PI7LFR—N) HOEBRINTS
Y, ZOLEAICIE, KpfaRATZETO—LEBNMHBEL TWS. BEAREDLEMZE D O— LEBNEWVET
&, INON—BINBLDBEESARELTWS. —H, BFEERI) 7 (KsS,3.7calkaBP) , F4EXR
a7 (0jS,3.0cal kaBP) , Kpfai&@AREL TVLWSLEEMNEEROMNETIE, ChsnEVWO—LABOF
ZYIRYEETHHMIRNYDREELTWS., ThoDFRERIE, PRAOEDEISRKRTT 2 TIEESRE
EENEWILERIIDOFERZICH2. ILWERINDOFERBICIEZEDHTRY LWAKEFELTWBIED, RT
LXTWo—EIFmE,r @KL, £% -  BMICHEES A L. FELRERTH 2/ NBEFELIELRE,
5, HBEMRE (BRHENRE) XTOKE (HR) FERELIEHA.2km, LLEHIEHO0.61km, FHMERIRE
(H/L) 130.145& %4>, W - SR TRAVWVHEEICK 2 TWBEE LT, FBICREHEZRTLE
ZENFHMNTHS. 2Dk, 201656H20-21HDEM (MREH600mm) ICLY, WEAIITIE, R
BXTINFR—MOEBEZECITERMRTL. ERAICEEFEL TWZ4B16BICR T L#HEEME K E L
=R -HIRLE.

F—7— R BRAME, [, Yy

Keywords: Kumamoto earthquake, Aso volcano, landslide
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ErXxEEHmREICK 2 HBEmEthOEEREDESR
Reserach on active faults in urbanized area of Mashiki Town by the
City Bureau, MLIT and its significance

*HEK X', FIR B
*Yohta KUMAKI', Hiroshi Une?®

1. BB REXEE, 2. B hiEks

1. Senshu University, 2. Geospatial Information Authority of Japan

2016 MEABIC & Y IEHNARE ST P HEHOERTEO—BE LT, BLXELBHRS
HEHETIE, Ey MEYM (BESER) 280, EMBEOFEORRE ZONBOREDLHORAE
Fok. TOBREBNT 2 & EBIC, THBICEVTHERICHARIBENE Ucib il COEMEREDR
FIIDODWTHR B,

&'
1

ol . g b7

DAY

N
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RINETE B ICH T DEMEDAED T
Consideration of existence of active faults in the Reconstruction Plan
of Mashiki Town

*FIRE

*Hiroshi Une'

1. Bt thIBpE

1. Geospatial Information Authority of Japan

TR 28ERRAMEIC L VIRBHAKREZR I ABEWMAT TR, BANSERL, KBICRLVEEZELNTWLS
7D DIWFATREEE 2 FR28F12RICKE LT, TOBETITOLNILER7 V7 —FTIE ZLDER
B, MIBDHEECHROMBORLEICN T 2ALNHBEEEATVWD, IOFTERELLETLT. BEXRES
HHETIZ, WE. HBLEOWEZERDORE - SMETO L EHICINERIALTEBERDIHOORE
MERDBH Y A DRE 24TV, WWATICIERIRH 21T o7z, ZDOHR T, WEETmAr /O % R ICHkT 9 2
B EEIXRDEMBEHEL, ATOFOMTEIMXEEREREFICKL W ENLHEMERZTIRICE. =
XOFHEZ, WE) R VOROBERNSEMELOLMAABICERLEZEDETELORELTVWS, BFH
BREIBFAAHBEEFEOREEINDSTHZD, EMBEOMHELZELCEBRL, FMBEHETZIIE I Y%
BiELLEMEAE LTERES NS,

F—U—F : mETEEGE. ENE LOTHFIR, EE S OHEF

Keywords: Reconstruction Plan of Mashiki Town, land use on active fault, coexistence with active fault
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BIENE EfERAIILT ZIAEBICIEN 2016 FEREAME D ERE
Earthquake faults along the Kiyomasa-kodo and in the northwestern
part of the Aso caldera during 2016 Kumamoto Earthquake

SEHA. HE B0 %k SFE. Bd £ HA RS, 58 £X°
*Mitsuhisa Watanabe', Takashi Nakata?, Hideaki Goto®, Kei Tanaka®, Yasuhiro Suzuki®, Keita
Takada®

1. RFERZEHSFEMR, 2. LERZEZERER. 3. LBAFRERXEMAR. 4. —MEEAN BAMEtE 49— 5. £54
BXRF. 6. BEFEXRHRASH

1. Faculty of Sociology, Toyo University, 2. Emeritus professor, Hiroshima University, 3. Graduate school of letters,
Hiroshima University, 4. Japan Map Center, 5. Nagoya University, 6. Fukken Co. Ltd.

TILC®HIC

201 6FREAMEAREE (4/16) 2. FmANI?EBRAMBT A D HIFLIAICE, KEMNSES(HEM Sk
BAIILT ZAEBOEIRICHIT T, BN TIEH 22 FmEA?ERICERARAICES T 2R RO R EHHE
RInf (FHEIFD. 2016, HEZFES ; EBDIFH, 2016, FHEFER) . INS5DOHEIFE, 1997F &
19990F ICEEAAAICENEEOAE T ETI R I NZZERNET (Fik - 0. 2001, TAMKE
FR) IS EDICHENTVWS, KERTIE. ThODOAELGEDEHEMEREARIT 5, uﬂﬁktiiﬁi
28FEENFMREMEE (FHMRITEE) [2016FEAMELEEYT ZEEICHETIHRGAE] (GRER
= : 16H06298, fFMAKE : BKF) ZFAL.

2 _EiRhERE FOERSBICA> THIBEL MR (hEME) & hEEF

(1) BEREBISAHD HMEMKE : F/ABEICEWTIE, ATIhEONEE A pull-apart basin AR SN TH
Y, HhEMBDOHREAFRADKBEMEIIRKTEcMEBETH 5, BEEDOMEMEIL. §5(1OmL,U:$’\J$‘FHL,
TW3, EBEEEMETIE. RATIOcmORERIEEDEBEAMA RO 5, M5cmDAETNELMHIHEERT
25, HEMEIF VR EHTI20mULEIEERLTEY., MHEDREDEBEEFELV, BEFKELIME~F
ENEETIE, MERBAIARTIEAREICAEL, BERINAAGEIRCELAVERILAZYLTWS, 2D
HETIE. AR TIOcmEL EDILAIREREDOHMEMBLI MR TE %, AmLILTESR (T, SRENHE L RE235HR
PRDHBMRICEWVWTIE, 2cmBEDATNAELTWS,

(2) FIER AT ZALTEER : 1EF100m,. RS 150-200mDEEFEIC, N60~75EEM TEREA M4 BMEDEE
RETRDRD 5N D, ARKRTIRIBAEISA > THRALEAEA S IF R > TWARWL, AT SBEET (FERmHE
BR) TlE. KEPEBICHI0OcmDILELDEMMNRD 5N, FEA/NEROILF PRERFED ZE)IER
FICK, BRICHEFNTEREORWHBROMMA RO S5 d, MO IEERXT2MEETHD, AHET
NEMIPRIFENICRO bNZ 221 H D, MEELBEMETIE. BE1755 %2> T, NE-SWAHRA. L
=2H1.5mOMEIMTERINTWVNDS, RBRONFROEOREGHNSHETIVABICEU 2HEIZ,. mAaAITIEd
BEES THRAITMBEEE, LRATEHERES TREAIMARETHY ., LTFEMOBE N ANED BIRHN L
IThERY,

(3) Bt/ & DHE ¢ IWINET ~FEN ~ KIEE ~mEEN ~FERm AR OMIEICE W T, EFOHEZRR
ERET L7z, FHII-BRAMBEEICEVWTIE, EA0BEXTHEIRT 2 LD AIERISRBRVENLH -7
ZEDFERTE, BADOFMBNSIANEIN D EMEOREIXNI LK ARZH, FEAE (KEEHTSE

~ZHlk) BEICBVWTHBUBRERRELARDLIICRZAE, AMEBENOBEELERTHZH. MERAILT
AR TRERADWHEEBIFEILLRV, LRELAZARMETIE, HEETKLZHEXEREE>TWVWS
B IBOTAREREDERVWTEADERIIAOSNARY, £/, BIOREBICHEERFEITARV, AKAE
BIZBWTH, BIRELERITIE. ERAPREBICEIL > HEI>RL,

3EKDOE - BIRHDKEA

BERAETIH, BAMEAERIC. AT NEMOMEFRSNH -7z, ZOMEMBILETIE. REOHEEY
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ARFOABERAEHEETHY., EXOBTIERINTWVWDS, Ik, MOWEFHFWERICRELLZE
ERLTVWADTHY, ZVWEIADSBEFNREL TCVWITEMELEV, HHII-BRAMBRICH D Hhis
ICBVWTEH, ARDIBEITETH S D,

FIBR A ILT Z OALTEERICHIR L BEELBRIE, —EIREBICA > TEmMICER L TV, ZTONREICE
LTid. HhEENC K 2MBBOMIRE LW o 2N BIEHINTWS (A - 2H, 2016, EEKXKR) . LH
L. LRRLAMREIRBORBHMBEEEELTELT. KFEKRTIY LIFRORE & B KM ICEEN
W, £, COMBTIIEWVEEEREIRELTELST. BEIMCL2MBEEIH o/ &IFEZICL
W, BEHAHEMES ML, 1983%FBorah PeakithtEM7.3 (Crone et al.,, 1987, BSSA) 19874
EdgecumbeitiZEM6.5 (Beanland et al., 1989, NZJGG) R EDBN THRE L IEMBEME I D thEB
DOFEEELLTWS, MEHEALTFIAERICEVTIE, KERERICRES 2 EDOLBWVKBEMICK > T
B INEELONS,

AH. INAREES (2016, BAERSERHRNR) TlE. FEHILT FHLAEBORE, SILDOERH H1~2kmY
FORBHBN—FER>TRIAERE LA EDERINTWS, Ihid, LEEOEREFETZEDTIER
W, BIARBIDRS & RDMHED, MTEXMBOMBEMICK > THOINTREEL T,

F—7— R EWE. AETNEE. EE. FEXNE FE&EHILT 5. 20168AME

Keywords: earthquake fault, right-latera fault, normal fault, Kivomasa-kodo, Aso caldera, 2016 Kumamoto
earthquake
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201 6EFEREARME IC H (T 2 MIBAT R E i D th EENE IR
Ground motion amplification on heavily damaged zone in the Mashiki
town during the 2016 Kumamoto Eartuquake

kgL R BT, FTEHFH
*Hiroyuki Goto', Masayuki Yoshimi?, Yoshiya Hata®

1. REBKR R KRN, 2. EERESEMHRA. 3. KERKZE
1. Disaster Prevention Research Institute, Kyoto University, 2. National Institute of Advanced Industrial Science and
Technology, 3. Osaka University

F28%F (2016%F) BRAMETIE, BXEERZSO150LBOANKE, T L TEEYCA V7 kR
FILEZ K DHELNH o7z, BBARTTIHB000RZBAZEENLIEL, RTEHREBMETIZZDHIENCHEET
22700 HF WA ERE L. BRIV R LABEREICLS L, BRAOHEMTIRIBMEEEDAKE
FEDHAS%D KA - BIEL, F/-2000FLBICETONLREFELSTHENMEELTWS. DL BREKX
RFEN WA OHEICES L TRNAERRAICOWT, w2 GHAFAENMEDONTE L.

HIWBT DR EEFIE TIIAEOMEZHZENESNTWS (Hataetal, 2016) . HEERIFORHN TiLtks
tERBE, BAFEERIMDEDIMEEREARY NVEBEICENRDONDZ EH D, BYICIERL-thEE
ZOEDHERDZEEZ LN, HEERBIIEREICMHAET 2D, A=YV J/HRE (FRM, 2016) IC&3
EHBAMUKRER T, BRIREW, RIKREWEISOMIZEHTEL TWS. Gotoetal.(2017)IxR—1 v JHRAE
BRICEODWTREBHBETILEERL, DRTHBISEMIT AT LT, BEBRATREEINLZEAED
MEEERBIFICEIR LA, Gotoetal.2017) CIEAEDHEFZBIRT ICHRY, TENEBETEA—DHE
FNANLEETRREEAS WL, 20D, HEHOBRERNMALEL LV ETIALIE, HEBORHAT
FEE—DHMEEGSIRBHBICASF LAZEEZIONS. ThbhE, REMEOEVWHIMEEGSDEVELLDS
L, OLWTIHEYHBEDEWEELELLAEEEZILNS.

IBITOHER, MBBMBOOTHKEFRICK > TREMBAIRMEL, HBOSEREKHOE—7 AN
THAHEICHS (RABLE) LTWwWh., 2ok, REMBOIFRTIGE DEWI’THMHEDMEEIK S % 858
SHAEZEILEST, WELZBLOLTLIOAMEBEEBDOEVIBRAELCLLEEZIONS. iR, KREFUCER
WEPAEDER (B, 20172&) IC&2E, BEETHORATREFEDEVWEILET S &IFHL L
LO2TH2. WEZHLLOTLIOAMBOREEZ, FRIICEDE D ICED LIV SRDEEZLHFTETHSHEE
Z%.

F—7— R : 2016FEREARMME, HhAXES), ZRINET

Keywords: 2016 Kumamoto Earthquake, Ground amplification, Mashiki town
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201 6REAME THOMKREH L IHE
Clarification of the relationship between the damage distribution and
surface cracks caused by the 2016 Kumamoto earthquake

RO
*Tsuyoshi Haraguchi'

1. KERMILKEREIREZHERR
1. Department of Geosciences,Graduate School of Science,Osaka City University

2016 RRAETIZ. BYDFRHEE ILEMEAWVICER L. HMEBICEELW, HRLGMREMHNIE
hic. AERTIE, METEHENCHREMEBEICOVWTEANLELZTRL TERY 5.

SEMTEARRE S N T Wi BTE B (C (3. BRBR/QIMRMMEMBNRE N/, MBEALIC L 2R CHED
WiENAONS, LAL, BERLABYIZAV. RBBHEANHIE LICEEOEVWAERETIER. BERED
ETba<, ARLOERERYNIZSROoNS. hRMEMBRI 7Oy /FEEMIE, BKELE, LHL
EEORERIBMBETH 7. BEMETHEDXRRNARRYME &G0, mhiCIE, hRMEME
AN, BEROBEPEVEROBEVEVWYRLON, EXLEMERFZARL0cm THEAICED > THRBT
%, L L, RMWBEMBOHRMUE E FERERILTLE—RLAW. WEALT RN, EEENTRE - 2
NIXTHHMRMBMEI RN, MMBO—TIIBYZRMSELD, BYWIZERL VWAL, S S5ICHER
TIF, EMPRIEMEINARELL. MLSE. RIBVORK, FE, HADIMX TRET~2kmIUE D
70y IR~ BEABEAN2~EmBEIL 2 &%, BT MUVERNSBELMI Lz, MABXOMEREE
HR, HEANOETOESHNIOMICEEEBZHEIA L. HEDFETIZ, HEINEDEETIE1940FLAFTIC
BIRRAMTONTWAEDIETHS. INHZHRAET S, BWRLHFMAMESICK UIREME - LTFL
R, RINOTRCHAKMEE RZB)EFToMBTOY 7Id@EtmAOHBORZ AR RY, HEBICK
DIRPMIILER T 2 I A > TR/ L Hil T n 5.

DEDi@Y, EWEASIEHE I LA ME TIHIRRN RS BEREICRNAL. LAL, WEEML
ICEBHEICEB TN, HEIBOTRENTH D I EDEHNSREINE,

F—7— N : 2016FEREARME, EME
Keywords: 2016 Kumamoto earthquake, active fault
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201 6FREARIMEDMEMBE DD BN ERERE
Geometry of surface fault ruptures of the 2016 Kumamoto earthquake
and house damages

‘il &'
*Takashi Nakata'

1. EEXRZF

1. Hiroshima University

2016 FREAMEI, F& L THAMORAII-BRAMBOILFEDEMBOBEEEICL > TElIERI I N
HEDTHBD, EMEBIRBEINTVWAL >ABAAICHBEZLRMEMBNAHRE LA.COMEDEHD—D &L
T, BEABBEEIHEMBNSHE X — MLUROHEETRELZZ EAEFOND (BEE, 20174) &
WETIE, WEMBOLGHREEMESOLIHEOFHRICOVWTENRL, HRICEVWTHERNRIENDOHRKLES
Fia BB DDA REE LICFRT 2FEERNT2ER LT 5.

REAMEDOHEMEDDHICOWVWTI, XEHEREF—L (BBEM, 2016)PEMRMM (Shirahama et al.,
2016) R &EIC& > THeHOLNTH Y, HHINMBILEICA S ABETNIRE, FHIIMEDOEICMEYT 2H
J OB E ISR > IEMB OIS, KB ERRA S tSIRET AT IC AN THEE T NBTE X R8T R S
EFEICHRV B ETNETBA NREEICH A ICHIB L. 512, mA/IMBOILRIERIOmEMAEN2)ELT
IXABTNUTB P EME, MENLT oA OEAmICET 2 ZElkithES (k- ithEf, 2001) IH->T, #
LTS RIEFERETIIERDOTEITT Z2EMBN S ZHE, KENSET CI/IVEELMBNAHIRY 242
E, ZRTHEMLOHMEMBNRD SN,

ERNICRZ L, HERFERENMOEIHIZIFIEHEOENITNS K BRYREBHENNSCAZ WD ER
DRHLNDD, MRMICH2 EBERIFOKRZRREHRS I HTMEE L & MBEICHA > 72 WEEICR
E-EhI2.0BEMMBOTNICL2EYRIETHY, HEMBELICHEL TWAREICEENICEDSN
DI LT, BEITHMEMBICSA > TEZICTEHERDOONZRTIFAL, HBEALUMK, mEiUEHAaE) [
X EDEITNEMIEH T 2HMEMBORGEICHET 25ENH2.20D LD RIBATIE, HEME S IFIF
—BIHERICEVZHZ DEBRI|MEFNICHRICHBLTEY, NMNEELR TEXOF] HdWE B8HE
FH] CHEZADFVEBETERARHESEIEFMNICREL TV R.AHIIEE L ZhH SHIRT 3 HERTE
&, WBEEREMENOEEIICEN > TART Z2FEEBKRERLTSY, FHEM (1998) OEIREETR
ETNICHIELT, ThSDBREEFMEBTIET A LI T 1 ET 1 MRICK DHMEFOEIENIERI 27z EE
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Real-time Damage Estimations for the 2016 Kumamoto Earthquakes
by J-RISQ
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Modeling of the subsurface structure from the seismic bedrock to the
ground surface for a broadband strong motion evaluation during 2016
Kumamoto earthquake.
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