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Objectives

» To review the existing software packages
that are available for us to use.

» To study the software packages in the
following aspects

» Required Input
» Output




Software Packages to be revie

» Scoop3D
» Chasm
» Sim-Slope




Scoop3D




About Scoop3D

» It is developed by United States Geologic
Survey(USGS)

» It is software to analyze 3D slope stability.

» It systematically searches a digital landscap
and compute the stability of 3D potential
landslide.
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https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjs7_GmpZTUAhXEL48KHUHZD8AQFggiMAA&url=https://en.wikipedia.org/wiki/United_States_Geological_Survey&usg=AFQjCNF-G4W1vZS3JK5A_rh8Y8394TNIaA&sig2=RHSVC4QEJfdemy5c466n1g&cad=rja

Input: Digital Elevation Model (D

» DEM is a digital representation 3 dimensio
information (X, Y, Z) of the earth surface.




About the software

» The program can be downloaded over the
Internet at http://pubs.usgs.gov/tm/14/a

» It is free of charge.

» Available for both Windows (25 MB) and Ma
(63 MB)

» It can be run from either a command line o
user interface.



http://pubs.usgs.gov/tm/14/a01

Running Program via command line

C:\Users\SCOOPSuser\Scoops3D\examples\StHelens\Scoops3D_1.0win.exe =) |3
Executing Scoops3D

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

Opening DEM file: input\sthel_resl1BBmDEM.asc

R_sthel.scp - Starting search using Scoops3D
R_sthel.scp — Search node: 25, 9; coarse search % completed,
176 trial surfaces analyzed
R_sthel.scp — Search node: 41, ?
1089 trial surfaces analyzed
R_sthel.scp — Search node: 65. coarse search % completed.
2493 trial surfaces analyzed
R_sthel.scp — Search node: 81. coarse search % completed,
3830 trial surfaces analyzed
R_sthel.scp — Search node: 1 coarse search % completed,
5157 trial surfaces analyzed
R_sthel.scp — Search node: 25, coarse search % completed,
6589 trial surfaces analyzed
R_sthel.scp — Search node: 41, coarse search , %4 completed,
7992 trial surfaces analyzed
R_sthel.scp — Search node: 65. coarse search . % completed,
2450 trial surfaces analyzed
R_sthel.scp — Search node: 81, 8 coarse search , 90 % completed.
10498 trial surfaces analyzed
R_sthel.scp - coarse search , 100.000 % complete,. 10688 trial surfaces
R_sthel.scp — Search node: 41. 9; fine search # 1, 180 % completed.
11897 trial surfaces analyzed
R_sthel.scp — Search node: 73. 13; fine search # 1 ., 28 % completed,
14970 trial surfaces analyzed
R_sthel.scp — Search node: 85. 21; fine search # 1, 38 % completed,
18211 trial surfaces analyzed

coarse search 7 completed,




Running Program via user inte

File Edit View Run Options Help |
[ untitled.scp
Description (120 characters or less):

I

Honzontal resolution:

Minimum elevation:
i Browse |

Maximum elevation:

Length units:

# Homogeneous © Layerfiles (" 3D matenial properties file

Number of layers:
Groundwater configuration:
@ None  Ru O Piezometricsufacefile 3D pressure-headfile " 3D variably saturated file

Method for water content: | v
Earthquake loading:
Horizontal pseudo-acceleration coefficient (fraction of g) |0 Subsurface Parameters I
— Stability Analysis

& Bishop's simplified  Ordinary (Fellenius)




Input and Configuration Options

» Input: DEM
» Surface Conditions:
» Material properties (Homogeneous or Layers)
» Groundwater configuration
» Earthquake loading
» Stability analysis: limit equilibrium metho
» Bishop Simplified
» Ordinary method of slices
» Searching methods
» Box Search
» Single Trial Surface
» File Search




Output: Stability Results

Factor of Safety









About CHASM

» CHASM is an integrated slope
hydrology/slope stability software
package.

» Support analysis and simulations

» The dynamics of slope hydrology are
computed using a finite difference
formulation that accommodates
unsaturated and saturated soil water
conditions.




Highlights

» Can create the slope geometry file for research
purposes

» Edit all slope input files




Define the Data

3[f  Hvdrology
Cross-section
Runout
Status of data Seismicity

I~ Slope profile [~ Slip surface etc.

I~ Soils [ Storm I~ Boundary conditions
I~ Vegetation " Reinforcements [ Initial conditions

I~ None CHASM 3.4

[7 Default Further information is available at: www._chasm._info

v Stored




Stability analysis

» CHASM uses the Bishop method of slices t
perform slope stability analysis.

» Searching methods:




Making Geometry File

Changeprofie Soitype Reinforcement Undolast... Hydrology Stabilty Exit
[ D26.2, 006.2]

— 25

— 21.88

— 18.75

— 15.63

- 12.5

— 9.38

L6258

— 3.13

| 313 625 9.38 125 1563 18.75 21.88 25 28.13 31.25 34.38
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~ Slope

Number of columns 20 - F?.J;n; i:’:‘:::’:i{w

Detention capacity Ijl mm : - 1{ Height of water table in

Maximum evaporation mm/hr g ‘ WmmwlmJlt o

Number of soils 2 1 Unsaturated
7 Cells

Current column ﬂ T, A 'I::'""' -

Number of cells 20 ¥ 3D graphics

Column width 1.29375 m

Column breadth I:l m
Initial suction | 2m

Waler table height |12~ | cells

Current cell 1 vI

Cell depth 0.70625 m




_

~ Time
Length of simulation |10 his
Iteration period 60 secs
Storm start ime 2 hrs
Storm stop time 5 hrs
Storm Hour 4
2
3

-~ Rainfall
Precipitation 20 mmZhe

* No interception model

" Using canopy model

" Using vegetation

Effective ppt [grass] 11 mmZhr
Effective ppt (tree) 18




Current soil | Soil 1 bt Number of soils 2

— Hydrologi S oil 2 - Physical properties
Saturated moisture content 43| % Saturated bulk density 13 kN/m3
Permeability 1e-05| p/s Unsaturated bulk density 18| kN/m3

Cohesion 0| kPa
Friction angle 33| deg.

Suction moisture relationship




Bishop's method of shces

[Xe, ¥4} Profile I.pe:h i)
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i points -

Current point

N Shyp cincle
Radive X9, Y4} X1,71)




~ Entire slope

~ Properties at top of column
Detention capacity 10| mm Column 3_:“ Depth |[D
Maximum evaporation 0.0005| mm/he Soil type l1]
* No interception model Effective permeability
" Using canopy model
" Using vegetation Cover type |Acacia
~ Thatch effect ~ Strength parameters

Storm start 0 hr Storm stop 1 hr Root tensile strength

Current hour 1 v" Root area ratio

Precipitation per hour 20 mm Effective cohesion

Effective precipitation 20 mm Friction angle
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Input file :

10 hour simulation
Hour1 FOS1.2 X16m Y 14m Radiusb.5m Mass 214.53Kg Runout 3.82 m
Hour2 FO0S1.21 X16m Y 13m Radiusb6.5m Mass 323.89 Kg Runout 3.82 m
Hour3d FO51.22 X16m Y 13m Hadius b5 m Mass 323.89 Kg Hunout 3.82 m
Hour4 FO51.22 X16m Y 13m BRadiusb.5m Mass 323.89 Kg Runout 3.82 m
Hour5 FO051.22 X16m Y 13m Radiusbbm Mass 323.89 Kg Runout 3.82 m
Hourb FOS51.22 X16m Y 13im Radiusb.bm Mass 323.689 Kg Runout 3.82 m
Hour7 FO0S51.23 X16m Y 13m Radiusb.5m Mass 323.89 Kg Runout 3.82 m
Hour8 FO0S51.2 X16m Y13m Radius10m Mass 1.32e+03Kg Runout 3.82 m
Hour9 FO051.2 X16m Y 13m Radius10m Mass 1.32e+03 Kg Runout 3.82 m
Hour10 FOS51.22 X16m Y 13m Radius10m Mass 1.32e+03 Kg Runout 3.82 m
Finish !
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Run out [R) :
Mean = 2.72 m
Upper 95% confidence = 6.61 m

Lower 95% confidence = -0.44 m

For interpretation of the result shown here.
please refer to the documentation at :
www. chasm.info




Input Data

Options of data

Slope profile

Soils

Vegetation

Canopy

Storm
Reinforcements
Slip surface
Boundary condition

vV v vV vV v vV vV VY

Initial conditions




Simplified Slope stab
(SimSlope)



About SimSlope

» Invented by GeolLogismiki, a Greec
software company that develops
software programs for geotechnical
engineering tasks.

» It can be used mainly for preliminary
analysis of slopes.

» It is designed for performing a quick
stability check on a given slope and
to get a quick estimate regarding
stability and potential failure
surface.




Cost

» Free Trail for 30 days
» License:
1 249 Euro
2-5 224 Euro/license
6-10 200 Euro/license




Requirements

» SimSlope has been tested on IBM
compatible machines using Windows® 7
8, 8.1 and 10 operating system




Main Features

» Simple to use Computer Aided Designed
(CAD) interface

» Drafting tools to quickly define slope
geometry

» Support for linear external loads and wat
line

» Fine tuning parameters for locating critical
failure shape
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Setting Menu

all 2/ | Smslopev10is
| General | '@ Draw ' Caiculation
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Drawmng area Project Properties
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i Verification example from Greco (1996)
"ﬁ; 2000 kh/m
T T
- # Soil Memo &
Otsyer1
¥ =20.000/m3. y{sat}=31.00kN/m? , C'=3.80kPa , 9=35.00°
Dayer2 B G
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X:30.71m, ¥:27.95m, Working Layer. Utilities Layer C:\GeolLogismiki XE10)\Projects\SimSlope\ Verification\Chen and Shao (1988) - Greco 85 .sip




Draw Toolbar




Calculation Tool Bar

Calculation Parameters

Auto search parameters

Num, of trial surfaces to test

Diraction of Calculating process...

Number of points on surface |7 5 Calculation in progress. Please wait...
EEsseaaaaaaa)
Number o Keep concave surfacesonly [ ]
FoS tol Current FoS = 1.856
Initial FoS 1.20 Minimum FoS = 1.854
Min,

[[] entrance angle limits (toe)

ﬁw

Minmum Depth £

Partial Factors Maximum angle ~ 55.00 ,,,.,,,E-"""'

Effective cohesic
Effective friction angle| | Xt angle lmits (crest)
' BRI
Static Seismic Facto v """ &

Horizontal seismic coe




THE END




DEM, DTM, DSM

» DEM: include only bare terrain

» DSM: including terrain and terrain features
natural features and man made features

» DTM- including terrain, geological, climatic,
geomorphology, climatology, meteorology, an
oceanology factors




Limit equilibrium methods

» Analysis output: a factor of safety (Fs)
s ¢ +o'tan¢’

» Fs= resisting force _

driving force t t

c=cohesion, ¢'= normal stress, 7 sheerin
strength, ¢’ angle of internal friction

» Fs < 1 = unstable




Stability Analysis:

» Methods used: limit equilibrium methods

» Limit equilibrium methods investigate the
equilibrium of a soil mass tending to slide
down under the influence of gravity

Inierface

A typical cross-section of
slope used in two-dim
analyses.




