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GEO-SLOPE 15 GEOSLOPEE 77 41Uk

GEO-Studio 2D(mRRF) https://www.geoslope.com/products/geostudio

PLAXIS 2D&3D 2D&3D(EIRIT=xR) https://www.plaxis.com/?gclid=EAlalQobChMIvreTj9vP3Al
VIauWCh2TtQEGEAAYASAAEgLenfD BwE

midas GTS 3D(BRITER) http://en.midasuser.com/product/gtsnx_overview.asp

PFCTW(2D&3D) 2D&3D https://www.itascacg.com/software/pfc

FLAC3D 3D(BIRZE%D) https://www.itascacg.com/software/flac3d

SCOOPS3D 3D (B PR - 1) USGS

https://landslides.usgs.gov/research/software.php
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https://www.plaxis.com/?gclid=EAIaIQobChMIvreTj9vP3AIVlauWCh2TtQE6EAAYASAAEgLenfD_BwE
https://landslides.usgs.gov/research/software.php
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e Scoops3D software

https://pubs.er.usgs.gov/publication/tm14A1

e software to analyze 3D slope stability
throughout a digital landscape

zoomed view
of DEM, showing
DEM cells

piezometriesurface

7

bottom of layer 1 <

bottom of layer 2
bottom of layer 3

ZHBRST  LREIEREM(USGS) A F RRZIBINBEN G
Scoops3D (https.//landslides.usgs.qov/research/software.php#scoops)
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https://pubs.er.usgs.gov/publication/tm14A1

AIScoops3D 73T FE FF

« 2015 - USGSA ' -
« 2017 - BV RBHKRIE 2 - RIXEREMR|RS - (D MEARKELUESMTR) -

« 2017 - BlF= - FEAScoops3DMBRAREFIFTE MR - EEEFARBIRLWMY - ((IRSLEX
MDS43) -

- 2018 - A hybrid approach of GIS and Scoops3D for landslide stability analysis in
Shimane prefecture - BIRAFIE [ FIHRARMITERS

« 2018 - EMAEABKEBERIENEHEANEMERE  —HBEEUEEEEZESLIBRIEELTE
AIPHER - (BRARBENZB=LERE) -



DEM cells search
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Scoops3D 1}

A Scoops3D-i

A Un'rt Descr]ptﬂ rs }{ File Edit View Run Options Help

untitled.scp

Description (120 characters or less):

" m/kN system ( ft/lbsystem ' other i |

Topography
LE ngth DEM file name:

Horizontal resolution:
: = B Minimum elevation:
row!
U n |t “I'EI g ht oneE Maximum elevation:

Length units:

CDhESiEn Subsurface Conditions

Material properties:

WARNING: Scoops3D requires interna”y consistent units & Homogeneous (" Layerfiles 3D material properties il
and will not perform unit conversions Numberofayer

Groundwater configuration:
# None (" Ru ( Piezometricsurfacefile 3D groundwaterfile " 3D variably saturated file

Method for water content: k|
Earthquake loading:

Horizontal pseudo-acceleration coefficient (fraction of g) |0 Subsurface Parameters |

Stability Analysis
D F: C ﬂ n CEI Limit-equilibrium method:
@ Bishop's simplified " Ordinary (Fellenius)

Coamerh mnmthad

10




Topography
DEM file name:

Horizontal resolution:

Minimum elevation:
I Browse _ i
Maximum elevation:

Length units:

FHEVEM 2 E1E AASCITS TUE A




Subsurface Conditions

Material properties:

* Homogeneous ( Layerfiles ( 3D material properties file

MNumber of layers:
Groundwater configuration:

 None ( Ru ( Piezometricsurfacefile 3D groundwaterfile ¢ 3D variably saturated file

Method for water content: ¥/
Earthquake loading:

Horizontal pseudo-acceleration coefficient (fraction of g) |0 Subsurface Parameters ‘
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A Search - Box
Size Criteria for Potential Failures
C Area & Volume
Minimum (m*3)
Maximum (m*3)

Tolerance (% of minimum) |10

Slip Directions

Number of directions (odd #) [1

Vertical Extent of Search Lattice
Minimum z (m)

Maximum z (m)

Vertical resolution (m)

Radius increment (m)

Horizontal Extent of Search Lattice
[” Use extents from DEM header
Minimum i 1
Maximum i
Minimum j
Maximum j

Horizontal multiplier

Elevation, in meters

Distance along x-axis, in meters

Factor of S
Syl




# | C:\Users\SCOOPSuser\Scoops3D\examples\StHelens\Scoops3D_1.0win.exe
Executing Scoops3D -

Input file name?
_sthel.scp
Reading input file: R_sthel.scp

122°14'0W 122°12'0'W 122°10'0'W 122°8'0'W 122°14'0'W 122°12'0W 122°100'W

122°8'0'W
[ | /

Opening DEM file: input\sthel_res18@BmDEM.asc

R_sthel.scp — Starting search using Scoops3D
R_sthel.scp Search node: 25. 9; coarse search 18 % completed,
176 trial surfaces analyzed
R_sthel.scp — Search node: 41, coarse search 28 % completed,
1889 trial surfaces analyzed
R_sthel.scp — Search node: 65, 25; coarse search 38 % completed,
2493 trial surfaces analyzed
R_sthel.scp — Search node: 81, 35 coarse search 48 2 completed.,
38308 trial surfaces analyzed
R_sthel.scp — Search node: « 35 coarse search 58 % completed.
5157 trial surfaces analyzed
R_sthel.scp - Search node: 25, 7?3 coarse search 68 % completed.
6589 trial surfaces analyzed
R_sthel.scp Search node: 41, coarse search 70 % completed.
7992 trial surfaces analyzed
Search node: 65, 3; coarse search ., 880 % completed.
Volume (m?) - 9?5? trial ﬁ“rf“f' Snalyccg " = . =
i ‘s Simplifi _sthel.scp Search e:  F coarse search . % completed,
Eor of Safety, Bishop's Simplified Method - : ” 16498 coral :;urf;u. : ""aévagg X — . :
&~ _sthel.scp coarse search . 108. 7% complete. trial surfaces
22035 23 24 25 26 27 28 29 30 R ntan;.scp i SedFCh node : 21, 9; fine search # 1, 18 % completed,
11897 trial surfaces analyze
U ! 2 3 4 KILOMETERS R_sthel.scp — Search node: 73, 13; fine search # T 20 7z completed,
| | | | | 14978 trial surfaces analyzed

R_sthel.scp — Search node: 85, 21; fine search # 1. 38 %« completed,
18211 trial surfaces analyzed




R

=TV M B PR

1. BB LUE B AT EREE

Scoo

ps3DEX S O] A FADEM #4915

DT REERNERIBE X -
2. OIEVBE T EEM NK -

MEIB=E DT

3. OIEE

HAZ E TGS ASiaaT &

4. AFHEEEPRTIIERAEVE - B
H AR -

5. oHFIMEESSHEARBE -

6. BERDNEZEZHECIRICEEE
2EEHIZEN. -

PRI

1.

DU R EBERER it ETE
RSB BRI - R HBE - SMNEEE -

RS -

 BRERRIRETE - miEEEEE ZRH -

BMETTRIEBE D TISTE - EiE#
FoEREFTA=SEZTH -
KRS E RS BRI E =S 8K - ER1H
FNEMiBHEZ 0T - RFIEERZ
XK ER - BRIERAERENR
{FREZ AR ©

 EREE AN ERERAUNRNGEE T =
AFRH e

ERRBEEEKNUEE - SR

BERESDEMITIEZ S E/NEE
IR 2E0A] - B LABR/RPERIA
253 MKIRAHEREEZTE -




A Search - Box % A Subsurface Parameters

|»

Size Criteria for Potential Failures Material Properties

 Area * Volume

Minimum (m*3) 1ed 1 |a165
Maximum (m~#3) 1e5
Tolerance (% of minimum) 1100

— Slip Directions
Number of directions (odd #) |1
Maximum deviation (degrees) [0

Interval size (degrees) = 0

Vertical Extent of Search Lattice

Layer # Cohesion (kPa) Angle of internal friction Unit weight (kN/m*3)

115

18.82

Ground surface

2 S L8 0 B &t I 7K1

Horizontal Extent of Search Lattice
[~ Use extents from DEM header

Minimum i 30 -

Maximum i 1100

Minimum j 67

Maximum j 67 LI
« [ o

Cancel I

A Input File Checked

Mo errors found in
E\Scoops3D\tm14-a1_Scoops3Dexamples_1.0\AraiTagyo\A_emb20.scp!
Ready to run Scoops3D

Minimum z (m) 35

Maximum z (m) 70

Vertical resolution (m) 0.5

Radius increment (m) 5
DEM minimumz=150m DEM maximumz= 350m DEM horizontal resolutior

BE

Ground surface

Scoops3DA & Z it 2Bl
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Elk Rock

Outline of crater
Pyroclastic flow deposits
Mudflow deposits

Lateral blast deposits
Debris avalanche deposits

Wﬁ“
Coldwater

creek

Spirit



Source: English Wikipedia, original upload 14 September 2004 by Fir0002
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https://en.wikipedia.org/wiki/Fir0002
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summit dome At 8:32 a.m., May 18, 1980, a 5.1
earthquake shook loose the north
flank of Mount 5t. Helens, resulting
in the largest known landslide in
historic time. Removal of more

3R 252 /)7 than half a cubic mile of material
(Vg A50m) released pressure and triggered a
devastating lateral blast and ash-
laden eruptive column.

- o KUNR S I (o3t B HEHER
Lyn Topinka -
Wlthll'l 10 mmutts the 4 s,

Mount St. Helens sequence of events on May 18, 198

'_ i ciiln reached
' 2 miles



http://vulcan.wr.usgs.gov/Imgs/Gif/MSH/Graphics/EruptiveHistory/may18_sequence.html
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Arc Scene 3D view



https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%9C%80%E8%BF%91%E5%99%B4%E7%99%BC%E6%99%82%E9%96%93&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSyU620k9PzU8vSizIqNTPzS_NK0nMzLPKSSwuUUgtKi0oyczPAwBrNOMJMgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAcegQICBAe
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%9C%80%E8%BF%91%E5%99%B4%E7%99%BC%E6%99%82%E9%96%93&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSyU620k9PzU8vSizIqNTPzS_NK0nMzLPKSSwuUUgtKi0oyczPAwBrNOMJMgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAcegQICBAe
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%9C%80%E8%BF%91%E5%99%B4%E7%99%BC%E6%99%82%E9%96%93&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSyU620k9PzU8vSizIqNTPzS_NK0nMzLPKSSwuUUgtKi0oyczPAwBrNOMJMgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAcegQICBAe
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%9C%80%E8%BF%91%E5%99%B4%E7%99%BC%E6%99%82%E9%96%93&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSyU620k9PzU8vSizIqNTPzS_NK0nMzLPKSSwuUUgtKi0oyczPAwBrNOMJMgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAcegQICBAe
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%9C%80%E8%BF%91%E5%99%B4%E7%99%BC%E6%99%82%E9%96%93&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSyU620k9PzU8vSizIqNTPzS_NK0nMzLPKSSwuUUgtKi0oyczPAwBrNOMJMgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAcegQICBAe
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%B5%B7%E6%8B%94%E9%AB%98%E5%BA%A6&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSyE620k9PzU8vSizIqNTPzS_NK0nMzLNKzUktSyzJzM8DAKQdgqcuAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAdegQICBAh
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E9%A6%96%E6%AC%A1%E7%99%BB%E9%A0%82%E6%99%82%E9%96%93&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSzk620k9PzU8vSizIqNTPzS_NK0nMzLNKyywqLlFILE5OzSsBAJRQxIoxAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAeegQICBAk
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E5%9C%B0%E5%BD%A2%E7%AA%81%E8%B5%B7%E9%AB%98%E5%BA%A6&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSzE620k9PzU8vSizIqNTPzS_NK0nMzLMqKMrPzcxLzUtOBQC_b2FzLwAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAfegQICBAn
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%89%80%E5%B1%AC%E5%B1%B1%E8%84%88&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSzU620k9PzU8vSizIqNTPzS_NK0nMzLOCMRSKEvPSUwGEntdDMwAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAgegQICBAq
https://www.google.com.tw/search?q=%E5%96%80%E6%96%AF%E5%96%80%E7%89%B9%E5%B1%B1%E8%84%88&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqFICs7KN87K1VLOTrfTTU_PTixILMir1c_NL80oSM_OsYAyFosS89FQAzvIGxj0AAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQmxMoATAgegQICBAr
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E9%A6%96%E4%BD%8D%E7%99%BB%E9%A0%82%E8%80%85&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqNJSzU620k9PzU8vSizIqNTPzS_NK0nMzLNKyywqLlFILE5OzUtJLQIAnaroHjMAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQ6BMoADAhegQICBAu
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%B9%AF%E7%91%AA%E6%96%AF%C2%B7j%C2%B7%E5%BE%B7%E7%88%BE&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqFLiBLHM0o0sMrRUs5Ot9NNT89OLEgsyKvVz80vzShIz86zSMouKSxQSi5NT81JSiwCGLpd8PgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQmxMoATAhegQICBAv
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%B9%AF%E7%91%AA%E6%96%AF%C2%B7j%C2%B7%E5%BE%B7%E7%88%BE&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqFLiBLHM0o0sMrRUs5Ot9NNT89OLEgsyKvVz80vzShIz86zSMouKSxQSi5NT81JSiwCGLpd8PgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQmxMoATAhegQICBAv
https://www.google.com.tw/search?q=%E8%81%96%E6%B5%B7%E5%80%AB%E7%81%AB%E5%B1%B1+%E6%B9%AF%E7%91%AA%E6%96%AF%C2%B7j%C2%B7%E5%BE%B7%E7%88%BE&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDSpqFLiBLHM0o0sMrRUs5Ot9NNT89OLEgsyKvVz80vzShIz86zSMouKSxQSi5NT81JSiwCGLpd8PgAAAA&sa=X&ved=2ahUKEwjHif2KvcbdAhVKTrwKHRfVD4MQmxMoATAhegQICBAv
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USGS SCOOPS3D 73 frst& kR - 2015

IR 1T

Feta(m3) 415*108
STER (008 2.75*10°
1558 R (m) 150
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U.S. government - USGS image (by T.R. Alpha)
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https://en.wikipedia.org/wiki/USGS
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