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Dating a past landslide event found on tephra-mantled slope of
Takanoobane lava dome, Aso volcano, Japan
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Landslides on the tephra slope with the sliding surface formed in
pumice and volcanic soil beds triggered by the 2016 Kumamoto
Earthquake, western part of Aso caldera, Kyushu, southern Japan
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Evaluation of slope stability for the earthquake-induced sediment due
to intense rainfall
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On April 16, 2016, the Kumamoto earthquake, the second of the two significant earthquakes has
occurred in Japan, and associated aftershocks, appears to have triggered numerous landslides. Though
the position of Kumamoto earthquake-induced landslides are published as point data by Geospatial
Information Authority of Japan (GSI), in general, it is a big problem to extract the distribution of landslides
in a wide area. In addition, high-intensity rainfall caused many shallow landslides, leading to significant
damage, and it is possible that the instable sediment which is triggered by earthquake is going to collapse
in the future. In a previous study of GIS-based 3D slope stability analysis”, it requires not only the
geological parameters but also distribution of the collapse sediment.

Therefore, the purpose of this study is to monitor landslides activities for emergency disaster control, and
evaluate slope stability of earthquake-induced sediment in a high intense rainfall condition to minimize
damage of landslides in the future. The study involves three part: extracting earthquake-induced
landslides information, simulating sediment which was triggered by intense rainfall to get soil parameter,
and evaluation of slope stability of Kumamoto earthquake-induced sediment.

As a result, SAR is able to provide landslides interpretation using color composition in Aso-Kumamoto and
as a real-time system it is a very good way to minimize earthquake damage. It is clear that non-compacted
sediment type has the best result as Kuroboku soil. There is high possibility that collapse type is similar
with non-compacted sediment collapse if the soil structure of landslides is Kuroboku soil.
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Study on landslide-susceptible slopes by heavy rain in the Aso
Caldera, Southwest Japan
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The Aso Caldera located in Kyushu, Southwest Japan has been affected by concentrated occurrences of
surfacial landslides in the tephra layers in the recent decade. This study aims to propose the detection of
slopes with landside susceptibility by heavy rain based on interpretation of LiDAR-based high-resolution
topographical maps. Remnants of past landslides are widely distributed on the tephra-covered slopes.
Analysis on the locations of recent landslide occurrence indicates that surrounding slopes of remnants of
surficial landslides and steep valley side slopes are prone to landslides by heavy rain. Inside of past
landslide slopes partially covererd with collapsed materials also may become susceptible after time of
tephra deposition.
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We examined 32 landslides induced by large earthqukes along the Nankai and Sagami troughs and we
made field investigations for 11 landslides and found their geological causes. They were induced by the
684 Hakuho, 1707 Hoei, 1854 Ansei Tokai, 1854 Ansei Nankai, or 1923 Kanto earthquake. One of the
most outstanding landslide types was of pyroclastic fall deposits induced by the 1923 Kanto earthquake:
those landslides occurred rather gentle slopes and had high mobility. We confirmed 3 landslides
(Shinseiko, Nebukawa, and Nebukawa station) of this type and probably other 7 landslides could be of
this type. One landlside horizon accommodating a sliding surface was the Tokyo Pumice about 65 ka,
which covers wide area in Kanagawa and Tokyo area, suggesting future potential landslides. We have
recognized many older landslides of this type on LiDAR images.

Another type of landslides was toppling failure of slate, Neogene sedimentary rocks, and Mesozoic
accretionary complexes. We confirmed 6 such landslides of this type (Kanagi, Oya, Shirotoriyama,
Shichimenzan, lkeyama, and Nakagochi). Ikeyama landslide may be a complex of toppling and sliding. Oya
and Shirotoriyama landslides made landslide dams, which breached later and severe damage
downstream. Kanagi and lkeyama landslides could have occurred in combination with large earthquakes
and following rainstorms.

Another typical example of earthquake-induced landslides was buckling failure of stratified rocks:
alternating beds of sandstone and mudstone and mixed rocks at Ishigami and conglomerate at Shimobe.
Buckling type landslide was found only two locations, but it has been induced by many other earthquakes.
Shimobe landslide probably made a landslide dam because the deposits have a mound on the opposite
side.

There occurred many rain-induced landslides in the outer belt of southwest Japan, and we have found
many of them can be attributable to thrust faults with large brittle crushed zones, which may be a different
setting from those of earthquake-induced landslides.
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Distribution of highly saline groundwater in the areas with many
landslides in the southern Niigata Prefecture
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Development history of ridge-top depressions east of Kamikochi,
central Japan: Correlation between Nagakabe Ridge and Tokugo Pass
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Early Holocene large landslide in the Goansawa River Basin on the
southern slope of Mount Amari in Yamanashi Prefecture, central Japan
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Tectonic Line Active Fault Zone, 14C ages, Quaternary geology and geomorphology
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A slope failure at Shiretoko-Rausu, Hokkaido, in August 2016
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B LEAOTmMICIE, BPEERELCYOVIL N EBLEZE (TuBERKEOHKEDOHEN?) Db, &
SICFDLEN, B BREBLESRDIOMIE, F2cmiZEOHABBELYDOVILNBA)N SRS, TOEAME
CUDVILNBREIAR~TWREEDEAON, YL NEEROBDIEFEKEIMELS, TETRY 2T VY
TR,

BIERIEINSOE - BERE (TI, Tu, Ac) DLMOEKOEVABSELC Y O )L MEREYI(Sd : EX5mIL
BT, BELOBREMHATERT 2. ZOHBEDIZILEERICL K RONZEKIMNEHENOREER
LTsY, BRAMERT—I(MIS)beDEREHEM L W LAICMBT 2205, & LTEABHDOEER
PERT—I(MIS) 2~4ICELK HBELZBDEHOND. ZOHENIN—ZXTKEEHP T, TUOEA
BELCYDYILNEB (TRR~TWRHEY) L UBKENEWD, KRBRICIEFAKERELY T, &
ICEEMEEHAPKIERLIZEASN, MEBOERMAICIE/ NI EYTR—ILORBAH 5N, BRIERE
#ICIE, BREEOHFRMEDEREICERIMOEEDIEANITKRI N, O IGHNEHEBBMORKEMIICEK
BMENIzNRAEV T R—IL EDTWIEEIAATTELZEDEHFONS.

TLEHREDHEAZRZ &, MIEYPATHL29FEAREL TWEICEEHL ST, BRELMITKEDK
HEESATWEZ ENHND., DT &I, BRERERICREERYSA)ROM KA EN > EERLT
Y, MWFKOBEBEIBRIFERMMEDHENSDBRBEICLZEDEITTIERL, BEIOSDKOWBREEZD
NEINH D, LEBEKEMBROR—) VIRAEICEZE, BRERBEIHON20mE % THREHEY(S)IZ&EIC
ERY, BREORIUEINDHTEIEHIERINTWVWS. ZORILEIESIE VIRBEEMEWNZD, KK
%, BEERTHTKUNGLERT S, 2 TCRUBDKMAIPERNIICEL Ro72HE, TOKUEICLYRE
HERBYIA(S)ICH T KRGS NS, T74abhs, NEHEBEY(SA)DOEZAI THTKMAMENTLERT B &IC
SV, REERYMICENTH TGS N, BKEREAZETHIHrOEEKONEMERMOBREICEEE
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ZBIENTES. THIC, REDKZSALREHERN(SI)DORIEAEBRIE, HBRITHIEICLY, HROM
TAKEZEDENKREL Y, ZORR, BKEOFVREHERN(SI)DEEICKRIEFL, BEAONVEKRL
IR EV T R—UP—=RUICHERL, TOLOLWAMREE L I-TREELNDHS.

F—U— R REHEEY. BKCTEHREY. XM EY I R—I, TR NERE BN
Keywords: slope deposits, periglacial deposits, piping hole, groundwater level, slope failure, heavy rain
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F—TVY—=AN=—RO 7 EMEEL S —ICLPRERLE AT LD
B

The disaster prevention system by open source hardwere and the

~

acceleration sensor

B HE . ML KR

*Masaharu Hatano', Motohiro Sugiyama2

1.AVITVZNLAVHILY VY, 2. BiERE
1. Oriental Consultants, 2. Tokai Univ.

KHOEIF20145F88. LETOEFREMICL D2 ARELRIWKEEZ T, ZOLIBKEFIBERYERL
HE L, ZOHIEBIMERICHZ, BERELT. BROEENKNRETTETWVWS I &, BROZVSR, &
R ELIrH D, T 5% TVSAESEPHEICLIKXEORENFTEINDG, ZFIT. BEDOKE
DODEENS TWKEORENFRINZ GO - FERAELT o/, T MEEEVHEAVERMEA
MNEREFNORATLARE L, TOVAT AR, RECRELAFHNL, EEEXT.

ABMXTIE. HRNEFBEHRALUEZFAELRE L. ZORBEEREMEEL VY —ICLZBE R T LD
BRICDODWTHRB,

F—U—K:tWEBEh, TWEE NEERVY— A—TVY—2AN—KDx7, BT LA

Keywords: landslide, Sediment disaster, acceleration sensor, open source hardwere, disaster prevention
system
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S-DEMT—4% = ZA L -RNEEBERE=% ") v/ FE
Application of analysis method using S-DEM data for landslide
measurement

g ¥ET. = EES FHE BB Al B

*Kikuchi Teruyuki', Teruyoshi Hatano®, Yoshimichi Senda®, Satoshi Nishiyama?

1. RS HERAFERFTI VISV b 2. BILARZERZERR, 3. BEREAXEASH. 4. PEAMEHRA R
1. JP-design,Co,Ltd., 2. Okayama Univ., Graduate School of Environmental and Life Science, 3. Electric Power
Development Co., Ltd., 4. Nakanihon Air Service Co., Ltd

1. ZC®HIC
MESRTIEZE[REZRE LHTARY - BIRICHT 2V EAEIEELHSMBETH D, —KICH
TR - BFIEROERIE, ERECEETEAVTEHIERT 2. LA LT RY - BRI, EEROEMEN
THHTEMREDERRERICBE T 5720, b LVWEMINTIC— RN ABESKMMARET S EIEER
WHRICEEENH . DFVYURNABRBEOWEZEZRAICHSZOHICEZIMICE=4 ) v 77 BEHRIEMTOREILIL
FAARTHD. MEL—TRHEICE>TEONIZ=ZRTABET — YAV THENARNELHZRET DI &
HETEE & g, 4 LfFKith - ARBOREEEPHIBONYT— Ry TOERBELICERIDEEZI LN
3. AR, TEHORLNIBEENRE L TERFHICEREB LZL —YEHAERICEDWTEHNY MLEE
METWL, NAOEFHCEREE=ZY YV ITEDICELAFEAEBRTLZIEA2RAALEDTHS.

2. MZEL—HYEHAICL Z2REBBE=5 Y Vv IFE

— B L —HEHRICBEWTH Y D FILT—IDNS TN I YT EINETSO Y RT—9 11X, EEDRE
BiRE L BMERALHIEZES T —4 (DEM:Digital Elevation Model) &7%:%. DEMFT—#4IC& 53~
DRI RAL—T AV NOBFOERIZ2008FEDEF - SHANEMEICS VW THERFEKRY Yy FUJIcky
IRTRY MEMEEEHLTWS (Mukoyama,2011) . DEMTIZERAY 4 —/N\—/\> Fth i iR
MREOREEARIETELRVW.ZITCH-TICTRT LI REUT— I XKDBERELEEN LIHMBLRTEET IV
(S-DEM : Substratum Digital Elevation Model)&{Ef& L 7=. S-DEM&IE, 75V RTF—4 IR DR
ICAIBT 2REEITAIRERLL, TORTEEOAD SEREEHUEATI I ETH ) P FILT—IEREDNE
WEAEN L-EMAMEEIRETHSE., CHICEY A==V TP EBAESOHNE O A 10cm L N
IWTERTRE A>T, RENITHEERMZE () SOMTY 7 MMierreE AWTER L. AFEFHTR
Y OFEFHEOTHEIERINTS Y., FHEH (2017) IZE& W HH20cmDEETOEEIN Y NVEFFI A ERE
INTW3B,

3. fRMTRER
KRR THEFTONRE LAEMIE, WHRICHZEKEEORELEE 2RI 2R THY, 2X7II30FH
DEFAIZIT o7z, CORRED EICEFNT MUENEZRELL. TORTNEZM-2ICRY. T—9 DRER

i, 1Tm?Z Yy R L — B EE RTEISBES LU, TEHRY MUERTED10mx10mDRESD
LE R CHE AT > 7.
DAHE

AtRlE, BPKHBICEY 2BRIERIETH 2. #bHHE s RMFEOERL S, RERROEITT2RETH
BZEMELR. BENY MUVERORKR, FFKEESH ORBARZE LGSR I TORSEN100m DARRZEMNE
TRAZRME46mEER L. ZORBRROKHIL, REOBEMAREIBLULARIMLZRLTSEY, &
NELIFIF—ETHok. IORERIZ, REKLHZEBHEBYDOFITREEHEESTZIENTES. 46, K
EBRRED EALICAIE T 2 BEE TIREKBARICH0.SMOERARD SN TWB D, SEROENAZBEIC
TOEMRESINL.
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@BihH

BithsRlk, 2012F9RICHRE LAEBRAI2EDREMICLZMTARY TH B, YXMAIFHKBRZREAICK B
IR MELIHARICEBEINTE ST, MEMINY EEZISNS. MEIOFEIE2013FICERE L TH
MR HIEE & T VB AE R E CRIEIANERESR SN, F-RBhBEEER—) VIAEFrERS TR
HOEREALAEREOFHINARES N, LA LEEBENIOOMDEARBPNE TH B-HOMT Y 2EDH
HREBHOEEBAVETHY, 2015FICTHRHABEOMZEL —HEHAIEZERELZ. TDHER, BRI MLE
i, IRy 7Oy 7ORATIEIFTBREDHBETH 5+0.3MBEDRHETHY, RIZ MLOFAICDWVWT
H, FLELLEAL’RVELDS, REULOBEELEHIERO SRV EHIETSh, 5% ERNICEHI%
miTdz & EoT-.

4. F&b

AFRTIE, READI VY RTF—IOEEREZWEICEELMZEL —YHllZRBREN ODBBETITIO Z
EIC&Y, 10ecmFA =85 —DRBELZR/FOEPANY MVERTORNEADERNATEEAY, CNIATRIRET
HoTIMUTOMKREDEE CPEREBZHN DLHEEICBIET 2N TE. ZOFEZHRVERLERLT
W ZETHMZEL—HRIED, EHNAREOE=S) VIFEE L TEBNEAIERTEEERS.

SE 3R

Mukoyama, S. :Estimation of ground deformation caused by the Earthquake (M7.2) in
Japan,2008,from the Geomorphic Image Analysis of high resolution LiDAR DEMs, Journal of Mountain
Science, Vol.8, No.2,pp.239-245,2011.

WHhEET, REFIEE, THRE, @mWLUE : SSDEMT—9 2FIHLAMIRYMICE 1T 2EHR Y MLETR
irOFSE, ISAE, 57535865, pp.277-288,2017.

F—O—R : #IRY, BEESETI. 287 —5. NEBETE=S) VT
Keywords: Landslide, Digital Elevation Model, Point cloud data, Monitoring of slope movement
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SARFHE1% % A L /= Pixel Offset’A THRH L 722016 FREAME D3R IT
HMRZE) & T XY EHMRETENDE R

Relation between 2016 Kumamoto Earthquake-induced landslide
surface deformation and 3-D surface deformation detected by Pixel
Offset method using INSAR image

“EBE . TR B°
*Hiroshi, P. Sato1, Hiroshi Une?

1. BAKRFEXEZER, 2. BBk
1. College of Humanities and Sciences, Nihon University, 2. Geospatial Information Authority of Japan

201 6ERRAME CIIZHOMNEAIEIRE L, EELIE, HERIE (2016548158 &4H29H) ICH
B X N7ALOS-2/PALSAR-2T— 4 L ARMFAOL —% (SAR) FHEEAELERL, ZOEEEBW-2.5KT
BITICEWAMETE CAZRERD & ETFRODOEEFDOMEE & RNEBEOMNEAMORERERANR, mEHIL <
—HBIB2EERELE, E23D, 25RTMATIEARMEIC L 2t ZEEZEMICHZ I ENTER
Motz AR TIE, ZDEHRICPixel Offsetiz % @A L TAMEDIRTHRZEIZAS ML, AMEICEK
ZREEBROMNEAME DEAREFARE I E Lk, RRAY—TIREEICZOERERT & EHIC, FIETIE
Pixel Offset/Z % EA T 5 ICH=> T, BAT 2SARFHEIRDILY V8, &L TPixel OffsetDETE THREI N
ZREEHOY A DR EITD,

F—o— KN #E. SmEARE. I, SAR. Pixel Offset
Keywords: earthquake, slope failure, landslide, SAR, Pixel Offset
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SARFHEETIC & 2REAZERE —ME L, AR ILtbDEH]
Detection of slope deformation by using InSAR analysis - A case of
Shikoku Mountains and Asahi Mountains

har g, Wk B VR AEE . BT BRE. M gL
*Takayuki Nakano', Masayuki Yamanaka', Tomokazu Kobayashi1, Yu Morishita', Satoshi Fujiwara
' Hiroyuki Nakai'

1. BLREEE T IBRR
1. GSI of Japan

[ELCOHIC : ELHIERINIAXADREESE B MEE2S [FWE25] (ALOS-2) DSART—49 =HWTL2E
AERRICERE L TWBSARTFHBTOERICE W TIE, LN E THcmBEORELEHERT EEAONBAL
HEEISEERTES. ZOLIRMUBEEEI/HRIRYITOYy 7FOMNAEADY Y —THRERIATVWE EW
SWEXINETICEZHH B (Squarzoni et al,, 2003 ; F4RIFH, 2008 ; Delacourt et al., 2009 ; &k
Eh, 201274 E) , HEOERIMREL, IXTOREEHNMRA SNZDIFTIERWL. Z07EH, EDLD
REVAISG, M - HERG, THEERET, COREOMEZLEIENTWVWBEIC, ED& D AthREMN
AEMICIBNTWEZ DI DEREZEREL TV ZED, SARTHBINEBWSEONEEHERD A L% H
IA§BDIATEETHS.

ZIT, BRIFINETICHREESMOMBEZ LR OBR AT CIRMERT—9 ¢ OB EIT>TEL
A (Nakano et al.,, 2016 ; LU IEFAY, 2016) , AFEXRTIFEE LM (FHME) S#HE LM (LFME) THR
INFUEELORHE RMAERR CHONMNI R > MREMDOEFHICOWTHRET 5.

IEMhEAERR - WAE I, WEILHIE20165FE389~11H, A LMIZ2016FE11814~168ICERL
7=.

(1) mEEWLH - RHFAE L 24mD > 5B, 2#m (SK-1: KILETEFZA#E, SK-2 : WO FiHEAH
R) CHBAMREMAREE LK. SK-1HETIE, SARFHEBR (2014FE108~2015F108) ICHWTH
ENSScmEBERIMNZEHA/AREINTVWAEDY, MERESICET Z2MEROIY VY — MEEICERY
FLOWERORAO&HR,I A LN, MEZEEANMNANEIOY VOEENELTWE I EMERE. £
Tz, SK-2HbRIIMg RN YT, HASMIRYMRIENRFESINT WD, SARFHER (201445
9A~2015%6A) TIRH7cmBEDHEENLEZIHMNZEEIREIN TS Y, HhOBAOEE LSS H i
TRYIRL TWBZ EDEA .

(2) BRI : IRHFFAE L /=5MmD S5, 2= (AS-1: KSIETA s, AS-2 : 7)IET E/VBH#ER) I
SVWTHEAMREMA#HIE L. AS-1HRTIE, 2014F98 ~2015F6 B DHiEA L A2 &6, EHEFHD
SARFHERICE W THERG L CLSERMBEEIREINTE Y, MBEZLEEETZMEDT Y J Y — Mgk
BICEWT, MMBEEENRIEMOME SAMNREE - FOBRIHERI N, AS 2RI Y KT
EDHRMIANY T, 2016F18~48 DHER EEED, EHFFHDOSARTHEIRICE W THEZ LI HER
STV, BT, HINY TROBIAEICMEBET Z2MEEEBEEETZ2 727 7))L MERE Z DK
DRAKBICEWT, HEZEEORAZ AN THBRABENMDOLT - AT NEMIERTEL (K) . ZZ
Tl, PR EHEOMOERBIERILH Y, ZFTOMEIL2016FERICTHONIZAEEMENE <, SARFHEKRT
BRELEZFCEYECEERTHDAREEIF L.

FEHEBE : MEEEIPECTVARN S THREMIBETE AL o itElE, WFnEMEELE
DECATEEMD A o R TH Y, BB RTE|HIEN THNIE, SARFHEITICE Y AR
M ETIIEBETERVWL DI LTEERE - BERTEZ 2 EARLTWS, 12, SEDOL D BERFAET
T, R CHEESINIZHMREMISARTHER TIRALEFHZOEDICE > TELAENE D MDHIFFTE AW
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78, SRIFMMTOERFEEE A 2 HA L IREEZRET L.

B AT TEA LZALOS-2TF — Y DFFBIEIEL. JAXAICHY ET. cnNoDTF—4 1, ELHiBEfme
JIAXADRBEIDBEICEDTWT, JAXADSEH#EINAEEDTY.

BIFASHER : Delacourt et al. (2009): Sensors, 9, 616-630 ; Nakano et al. (2016): The International
Archives of the ISPRS, XLI-B1, 1201-1205 ; {£@kiEH (2012) : BARMIANY ZEx
55, 49 (2) , 61-67 ; Squarzoni et al. (2003): Eng Geol., 68(1-2), 53-66 ; F#RIEZH (2008) : HAEMT N
WEREE, 45(2), 125-131; WWHIEA (2016) : HE8MEIWMKEICET 22 Vv RY D LARNE, 55-60.

F—T— N : SARFH@EM, NEEE. ey, HREA
Keywords: InSAR analysis, slope deformation, landslide, surface displacement

Displacement between satellite and ground (cm)
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REEEMEIC K U RE LAMEBRROS T & RIREE OB R—#EHR
The relationship between source faults and distribution of landslide
induced by inland earthquakes in Japan - a preliminary report

JUE D A2 WE B2 NR N—=NLVA Bl BEF B T

*Ryuji Yamada', Tomoyuki lida', Masayuki Matsuda?, Baator Has?, Toko Takayama?, Shohei Igari2

1. BIfREAREEAN BERERMARR. 2. 79 TRAKK ST

1. National Research Institute for Earth Science and Disaster Resilience, 2. Asia Air Survey Co., Ltd

HE, BAOREICS WTHWHRESHERWTRE L, ThICHEI BZ < OREBREIERE & Z0ORADIC
BRGFEEEL O LTV, HEICLYRET Z2REREOIHPHELRELRESLSMNMCT R I &, S&E
MEBRNDICH T2 MERONERESGHEEILET 2-ODEBIFRE ALY 55, AFETIEK. THAHLE
BRBFMBIE THREMENFZRE L2V ERBOLH EREE., BRITE & OBEBRERICOVWTEE - 4o
L7z,

1995F D EEREMPMEUR. BAROHEICEWTERE LAETRME (M6.5M E, EESEMUE) DS
5, BEMRELIOSREBEEIMMHETEZZ2E0ERRE Lz, REBEDOSH & ERITE & OBERERS NI
570, EREBLmOMERmLT (LI, EREEE VWD) HoRERRREER OO E TORER %K
O, EREEN S DI & NEBRIBEORERRI. BEBEICODWTHT L. 2O, MIBY A 7 (EMEB. M
B, #INIEE) 5L 0EKE - BEBIC D W TIZ ERBRAIN FTRAINCEE L TRBIBAT> 1,

DMTDER. FEERMEICOWVWTIE, FTRAICERTERATEZRET 2ERI’ROH SN, Tk &
EHROBBICOVWTIE, ERAITHRAARELREDHIRET ZIERALI’H -7z, BTHEHMEBICOWVWTIE. B
EETE ORI TRE T 2RNEHRIBRONHERBEICKELQENRD ONAHL o7,

LEDESIC, TNANBRLZFEMEICL 2MEHNFRE RZ2NEARRODMEH. HBICELRZERAHLR
HoNhi, SRIE. INSOEEZERL T, BUOAEMEICH D NEARORESHE - HKAICOVWTFHES
TV, EMEREICH T2 ARERBOBMRETMIC DO VLWTHRET L2,

F—U— K AERE. RERAR RREE

Keywords: Inland earthquake, Landslide, Earthquake source fault
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BREFREFZZAV -EBAEREOER &HRRMt DR RALE DR D
T

Analysis of relationships between strike of rock discontinuities and
formation position of linear depressions using finite element method

SEEEOR . AR BE
*Ryo Endo’, Toshihiko Sugai’

1. REKRZE
1. The University of Tokyo

R MHh IS, M CHEREE, BHBICE > TRES O, Lo RELXERT 2 L CEELMETH
3. AERTIE, BRUNBOFBRMEEHES 5720, ILHMOBEZETIVEERL, = RTERERENT%
To7-. BIICERALAFERLAZY 7 MY = 7IZAbaqus student edition 2016 (Simula) T#H 3.

EFILELT, ERICEDHMBICLE > TR INE, BB FKZETDILMEZEEL, ETRKEEZ0oEAIN
BICHEENZBEBELELGFZRE L. BBRTERELZ, BEAAICH L TEERAR, FTRARICEN
FThERELEL. THIC, BEARICH L TEERAMR, FTRAARICZENETNEREZMA CLAEZERSE
To. WA IZFHIRFEMERE L.

ZOWRER, TEHGEI/EIFICH L TFTREE, EBARICK VIRRMBOERMAENRR 7. EEAR
PEIMEFITTHZEE, BREMEICSWTIAERE CHAOZMIAELK. ZO—AT, EWMARIERE E
E'C%étg, MNETAHICBVWTHAERAEISA > TMTNERAE LK. £, FERAI’RREEEREZ

3, EmEAEICEADSY, TEHGE CREZELERIIRohAah 7.

INHDFERIE, RO ERAHIEIFCEEFAE BT 2EE A H S &, FEERMALboRE
TR INE & ERAMNTHS.

F—0U— K BREFRE. AL, TERE. LEEDER R

Keywords: FEA, Linear depressions, Rock discontinuity, Mountain gravitational deformation
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