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2D MODEL IMPORT

New Import the geometries or FE model in the selected file

= : - . Cear y
J T S . Import CAD .. ™ » This PC » Local Disk (C:) » TEMPDaft e > Search TEMPDaft el
k% Import the CAD file into a current project . _
open Organize v Mew folder =- O 0
~* Dpen an existing document » DXF 2D (Wireframe)... - .
= E% Import the DXF 2D file into a current project % Home Name Date modified Type
- . . .. — N .
Save == 012D Eacavation with Retzining System 3/11/2025 6:42 AM WG File
' I Save the active document of DAL (“rlreframe}.... ) w Gallery
@ Import the DXF 3D file into a current project 3/11/2025 7:10 AM WG File
SN owiE DWG (Wireframe)... 3/18/202512:38 PM WG File
=4 Save the active document L% Import the DWG file into a current project
with 3 new name W Desktop » 3/18/2025 1238 PM WG File
midas FIxC, J
Downloads mr - 10,9175 8.90 NE B
Import - = =% 5AMwith anchors 3/18/2025 8:20 PM DWG File
4 Import the selected fle . Import the midas MXT file. i
H = Documents # 5N sam WG File
w GeoXD Neutral Format File(*.FPN)...
Export Import the Neutral File Pict
4 Export the active document, B Pictures »
a FEA NX Neutral Format...
Open Neutral File 0 Music »
Close jizay| Import Nodal Results(= txt '
1 Close the active document . po e ] £ videos »
I = Import nodal results File
Execute Mining Model Convert... TEMPDaft
Close All A
% Close all documents . o - - X -
I I ey File name: | *.dwg ~ | AutoCADDWG (R11 to 200100 Fi ~
Open Cancel
—
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Add/Meod

fy Matena
¥

1

SOIL MATERIAL

General Porous  Non-linear

THLY Hare YR

1 SOIL1 IsotropicMohr-Coulomb

2 SOIL2 Isotropic-Mohr-Coulomb

3 SOIL3 Isotropic-Maohr-Col

4 SOIL4 Isotropic-Maohr-Col

5 COMCRETE IsotropicElastic

& STEEL Isotropic-Elastic

7 Interface Mat... Interface and Pile

8 Interface Mat... Interface and File-Interface

9 Interface Mat... Interface and File-Interface

10 Interface Mat... Interface and File-Interface

Materia X

ju} 1 Name  SOL1 Color [ ]
Model Type  Mohr-Coulomb ~ | [Jstructure

Thermal  Time Dependent

Unit Weight(Saturated) 18 kNfm?
Initial Void Ratio(eo) 0.5
() Unsaturated Property
Drainage Parameters
Drained ~
© Undrained Poisson's Ratio 0.435

() skempton”s B Coeffident

0.983277592

Seepage & Consolidation Parameters
Permeability Coeffidents

ke ky kz
1e-06 1e-06 le-06 mfsec
[[] Void Ratio Dependency of Permeaility(ck) 0.5
Spedific Storativity(Ss) 5.23021 1fm Auto

b
Create. .. v|

Modify...

Excel

Expaort to Excel

X

Color ~

Renumber
Database
Close
Materia
jin) 1 MName SOIL1
Model Type Mohr-Coulomb

General Porous Mon-inear  Thermal

<3 [:] Structure

Time Dependent

I Cohesion{(C)

T | 6

Inc. of Cohesion 0 KkNfm?
Inc. of Cohesion Ref. Height 0 m
I Frictional Angle(®) 30 [deg] I 7
[ Dilatancy Angle 0
() Tension Cut-off
a

Cut-off Yield Surface

Pressure

Rankine

Tensile Strength

OK

Materia ) 4
jin] 1 2 Name  SOIL1 Color ~
I Model Type  Mohr-Coulomb VI [ structure
Gereral Porous Mon-linear Thermal  Time Dependent
Elastic Modulus(E) 15000 kNjm>2
Inc. of Elastic Modulus 0 kNfm?
Inc. of Elastic Modulus Ref31eight 0 m
Poisson's Ratio(v) 0.25
Unit Weight{y) 18 knNjm?
Initial Stress Parameters
Ko Determination 0.5
o Automatic
O Manual Anisotropy [E]
Thermal Parameter
Thermal Coeffident le-06  1/[T]
Molecular vapor diffusion coeffident 0 mifsec
Thermal diffusion enhancement a
Damping Ratio(For Dynamic)
Damping Ratio 0.05
[ safety ResultiMohr-Coulomb)
30




SOIL PROPERTY

Add/Madify Property hd Plane Strain
Mo Mame Type Sub-Type Create |~ |
D 2 Neme SOI1 coor [ ]~
1 20 Shell MOdlﬁﬂ'
2 S0IL1 D Plane Strain
3 S0IL2 s ] Flane Strain Copy Material 1: 501IL1 w| €
4 SOIL3 rin] Plane Strain Material CSys
5 ST ey Hla far ] Delete o
CSys Global Rectangular
5 D-wall D Beam v 0
Import...
7 SULR 10w 229y 10 Truss () Angle 0
s |__saussixazex.. 1 Truss =
9 Interface Proper... Other Interface Create/Modify %
10 Interface Proper... Other Interface '
11 Interface Proper... Other Interface Beam — Aol
12 Interface Proper... Other Interface
13 Rigid Link QOther Riaid Link
D G Name D—Wall— Color l:l ~ Truss

Material 5: CONCRETE ~ | [

O Hinge Property D7 Neme S1(UB610x229x101@4 Color | |

[ Taper Section-i Section

Cross Sectional Area(A) 1 1 me Constitutive Behavior From Material ~

Torsional Constant{lx) 0.140596345 0.140596345 me Material &: STEEL L E

i 0.682395003 0.682395003

Torsional Stress Coeff. B m D Hinge Praperty

Area Moment of Inertia(ly) 0.0833333333 0.0833333333 me

Area Moment of Inertia(lz) ~ 0.0833333333  0.0833333333 me Cross Sectional Area(A) 0.0129 m2

Effective Shear Area(Ay) 0.833441841  0.833441841 mqz Torsional Constant 0 me

A — —

Effective Shear Area(Az) 0.833441841  0.833441841 m2 Torsional Stress Coeff. 0m

Shear Stress Coeffident(Gy) 1.5 1.5 1jm2

Shear Stress Coefficent(Gz) 1.5 1.5 1fm2

Stress... Stress...
v Axis Variable Constant
i i Constant
7 Axis Variable onstan n Spacing 4 m
Spadi 1 o
([ spacing m n Section... H-Section
] Section... Solid Rectangle
Apply Ok




BEAM - TRUSS ELEMENT

Beam and Truss element comparison

Feature Truss Element Beam Element
Resists Axial Force Yas Yes
Resists Bending X No Yes
Resists Shear X No Yes
Resists Torsion X No Yes
Degrees of Freedom (DOF) 3 per node (UX, UY, UZ) b per node (UX, UY, UZ, RX, RY, RZ)
Transfers Moments X No Yes
Typical Application Trusses, cables Beams, frames
Create/Meodity 1D Property X ;'"»WT: """"""" T
Pl Geogrid(1D) Plot Only(1D) Fipe ] Solid Rectangl — 1
Embedded Truss Beam Embedded Beam I B :
jin} L Name 1D Property Color - ™ : : z :
Constitutive Behavior From Material ~ : H I
Material 5: CONCRETE v 1€ I 1
(O Hinge Property I 1
/ \ Cross Sectional Area(a) 0 m2 I :
O * s Torsional | Constant 0 me 1
Note: Spacing defines the distance S e I !
. . . |
between each individual element : :
. . 1
that will be generated along a line I |
. Spadng im J I
or curve when using truss-type ':
1

\elements. -/ ) o)




ELEMENT PROPERTY

Ground Property
Interface  Interface  Interface  Interface
Name SOIL1 SOIL 2 SOIL3 SOIL4
(SoIL1) (SOIL2) (SOIL 3) (SOIL 4)
Type Other Other Other 2D 2D 2D 2D
Model Plane Plane Plane Plane
Interface Interface  Interface Interface . . , ,
Type Strain Strain Strain Strain
Interface , . .
Line Line Line
Type
Material SOIL1 SOIL 3 SOIL 4 SOIL1 SOIL 2 SOIL3 SoIL4
Structural Property
Name D-Wall S1 S2
Type 1D 1D 1D
Model Type Beam Truss Truss
Material CONCRETE STEEL STEEL
Section Solid Rectangle H-Section H-Section
Section Size TxIm@ Tmcfc UB610x229x101 @ d4mcfc  UB 610x229x101 @ 4m cfc




GEOMETRIC MODEL

Geometry Mesh Static/Slope Analysis Seepal

E:l @ @ r_ >< I B @ % E l FF; CounsFaceI Gri:Fac: P(u;nt |
t., SA g —_— -?-- ,-"é/ 32_;1 @ | @ @ Beddin ; | Tolerance 0.0001 m
T8 &< 6 Iy @ @ S B phne

Point & Curve Surface & Solid

Point  Curve Imprint Auto

Geormetry Mesh Static/Slope Analysis Seepa | sclctd 1 Torget Object)

=3 Selected 33 Tool Object(s)
Y@ O XT |86
— | (@] Select Tool Direction
—— .?.. ){/ {:;; @ 0 T i () 2Points Vector | % Y z

Bedding 0,0,0

e & &
j&@ﬂfﬁjufﬂ @@@ﬁﬂ Plane 41,1

. . O Direction of Shortest Path Line
Point & Curve Surface & Solid Diracion of SrortestPata

B & oK Cancel Apply




MESH - SIZE CONTROL

Geometry Mesh Static/Slope Analysis Seepage/Consolidati

’EL (%} cornp. Prop. — ‘ii &2 Def. Size
L
e CSys /4 Hinge - [| F=+ H'"- = Prop Ctrl.
Property|, - ) Sie Layer , .
Function ctrl. Fortrol =) Match Seed
Prop./CSys./Func. Control
Point Edge  Custom
= Selected 10 Object(s) ]
Select Reversed Object(s)
Method  Interval Length w
Mesh Size 0.5 m

Mame Edge Size Contral

B & OK Cancel Apply T

+ 7\_
oa

Mesh size control to increase the
accuracy in plastic area Mesh size of 0.5 m




MESH - GENERATE MESH

Generate mesh for soil layer 1

A ed Optio E
enerate mesh{Face
B Merge Nodes
Tolerance L 0.0001] AutoFace  Auto-Area Map-Face Map-Area
Element Size Growth Rate
- — =2 Selected 7 Object(s) ]
1
. — Size Method
Min/Max Element Size 2,000 O Size [:] Division 2 <
L 1
Small Large Property
2D Mesher 1 1:50IL1 N [E]
Delaunay Mesher ~
MeshSet | Soilt ~|
Element Type
Tri+Quad - = 0K Cancel | Apply =
[ Higher-Order Element ;

Midside Modes on Geometry

18 skip Meshed Face(s)

& Pattern Mesh
I8 Register Each Mesh Independently nl

| oK Cancel

|

I
L_ clapaqee+ BE- @89966 @I@a@@—. @ - :
I

|

| S— _
[ | £ - | Basic < AlGeometrissiF - ik iho= | &0 BI

| B

To show ‘Property color’
Display Mode (Mesh) = Property color




MESH - EXTRACT ELEMENT

: Ixl create [Sp|E4 BE A~ cl D@ Geometry
Extract Element b 4 =7 el gy p® GEDmEtr}f set-1 1
I [HITH B of gzl Bedding Plane
Geomelry Mesh & I 81 v el -5 Export Shape
Type |Edge " Element [-faw Mesh Control
=] Selected 15 Object(s) I Mesh
— 1 . il [ Default Mesh Set 1 ———
Skip Duplicated Faces 1 I_ @ Soill 2 I:
i Sop -1 | D . [*]
Orientation (Element Z-Axis) 1 1 D!
I 11 ¥ 3 Soill-1 3 .
S Ao o el i - ¥ @ Soil1-2 4 —
=k e 4 | -
Froperty 1 T J | I | [ [ [ Soill-3 5 I:
& & D-AWal | 1 D ;
P 1 1 [ Vi Soill-4 ]
Mesh Set 1 1 1 1 [ Vi Soill-5 7
DReg?sher Based-on Object Shape : : : _____ |7 @ Soill1-6 a
DRegfster Baszed-on Owner Shape I I BiET—— @ | |7 @ Sail? 9 |:
Register Based-on Owner Mesh Set 1 1 1|1 [ |7 @ Sail2-1 10 _
| b |
| Extracted Mesh Set I I : ..... |7 @ Soil2-2 1 I:
=7 OK Cancel Apply : : .. 1 | 1 [ p@ Soil2-3 12 _
b : ..... ¥ @ Soil2-4 13 s
Ll L=l [ Wi Soil2-5 14 [
----- [V i Soil2-6 15 [
3 Cail? 7 15 |

‘Extract elements’ for retaining wall

Note: By using the ‘Extract Elements’
function, it 1s needed to open geometry
and corresponding mesh set



INTERFACE

Thzsis i Eaz by Type  |From Element Boundary .

From Element Boundary
Parame|Manual Mode ID Input
Convert Element

E| R i an E

Line Shell  Plane

Element ID 1194
Method Property

From Mesh-Set (T/X-cross type)
Type | From Truss/Beam w © Man|From Node

T T T T T ™~ 1 T T T T T ™~ | | ‘
Parameters “ nterface x Create Interface x
.v/ ) Line Shel  Plane Line shel  Plane
Selected 22 Object(s) EEEN - .
Method Method -
8 Merge Nodes [Ebelected 2 Obje.. ] e From Trussfean e From Trussfeam -
Parameters

@ Select Element(s) )

|
I E2 Select Element(s)
PFDDEFty' Parameters B Merge Nodes «Selected 2Obe... : L.Merge Nodes [Eba\med 20bje...|
O Manual II'II:IIJt o Wizard Property Parameters ~ Property Parameters
© Marual Input O wizard ' | © Manual Input O wizard
) (Register Interface Mesh Set Separately ' [ORegister Interface Mesh Set Separately
D REQIStEF II'ItEFfEEE MESh set SEDEFEtEl}' ® Create Other Element  Rigid Link ~ : @ Create Other Element  Rigid Link. ~
-
B Create Other Element  Rigid Link e Pt o Py 5
F‘rclperty' E & OK | Cancel || Apply E & OK | Cancel | Apply
9 9 Interface Property(Wizar B
Mesh Set | Line Interface o | Interface Wizard Data *
= g 0K, Cancel Apply Structural Parameters
Strength Reduction Factor(R) 0.67
[ virtual Thickness Factor (tv) 0l
| -
»

[ ] consider Element Size

Line Interface Thickness 1m

[ Conduction for Seepage flow 0 mfsecim

oK Cancel




INTERFACE WIZARD

Interface Wizard equation from Midas GTX NX manual I Create =' A
:;( I [I i Ml J
o [ 81t ol
Kn — Eoed,i / tV Where: Element
Here, K,: Normal Stiffness Modulus
K,=G/t Eoeai=2x G x (1-v)/(1-2X V;)  K,: Shear Stiffness Modulus
v G=R*x G, t,: Virtual Thickness Factor
C.=R x C G,.;= E/2(1+vy,)) R: Strength Reduction Factor
i~ 1 X Lol C;: Interface Cohesion

Normal Stiffness Modulus (Kn) 1s the elasticity modulus for bonding and un-
bonding behavior in the normal direction to the interface element

Shear stiffness modulus (Kt) is the elasticity modulus for slip behavior in the normal
direction to the interface element

Strength Reduction Factor R S e
Structural Parameters

Sandy Soil/Steel Material 0.6~0.7 T T EE 1
' [ virtual Thickness Factor{tv) 0.1
Clay/ Steel Material 0.5 =
|__| Consider Element Size
Sandy SOIl/ Concrete 0.8~1.0 Line Interface Thickness
[ conduction for Seepage flow
Clay / Concrete 0.7~1.0

The general Virtual Thickness Factor range is 0.01 ~ 0.1
(If the stiffness 1s high, use a smaller value)




LOCAL AXIS READJUSTMENT

1e/Consolidation Analysis Dynamic Analysis Therrmal Analysis Analysis Result Tools Styl
Jef. Size @ 10 5 20--30 Bls Rename 1@ extrude (g Sweep || B Trans. 3 5 cale 9. Create 04 Egrl &3
rop Ctrl. &8 20 B2 copy B Dwide || 8 Revolve I Project || B Rotate , % Delete %l . -
- ions

datch Seed || @p3D 5 Remesh A Create EFil & Offset || A1 Mirror 1L Sweep 92 Merge ’ -

Generate Mesh Set Protrude Transform Node Elerment Tools
ﬂl%llﬂ: T R RE S AE QACC+ BHEF FPIAPEPHT ©--YRH

@5y | £ - | Elementm * 1D Elem TSR L IR 2
Add/Modify Mesh Parameter bl

Mode 1D D kin) Other

Change Csys
O Reverse Normal (X-Axis)
rientation (Elemen XI5

Beta Angle: 90 [deg] £,

(" align with Neighbor 20 Element
(") Align 1D Base Element (2, X-Axis)

Select Base Element

Property
7: 52(UB 610x229x 101 @ 4m cf B

& oK Cancel Apply




MERGE NODE

M ntrol

Create Delet'rnj»:—.-ct Align  Modify

Selected Modes

]

Tolerance

Manual Node

QK




MESH GROUPING

Model Tree

=¥ i Mesh
--[¥ & Default Mesh Set 1 —1
[ £ Auto-Mesh (Planar Ar... 2 | —
[ & Auto-Mesh (Planar Ar... 3 | ——]
[ 3 Auto-Mesh (Planar Ar... 4 | —
[¥ & Auto-Mesh (Planar Ar... 5 —1
[ 3 Auto-Mesh (Planar Ar... | —
[V & Auto-Mesh (Planar Ar... 7 | —
[ @ Auto-Mesh (Planar Ar... 8 | — clude Mesh Set [tems x
[v & Auto-Mesh (Planar Ar... 9 /1
[
 —
[ —
]
[
I
[ —
 m—
 —

[ Auto-Mesh {Planar Ar... 10
[V & Auto-Mesh (Planar Ar... 11
--[¥ & Auto-Mesh (Planar Ar... 12
[V & Auto-Mesh (Planar Ar... 13
--[¥ & Auto-Mesh (Planar Ar... 14
[V & Auto-Mesh (Planar Ar... 15
--[¥ & Auto-Mesh (Planar Ar...
[ & Auto-Mesh (Planar Ar...
--[¥ & Auto-Mesh (Planar Ar...
g ] Auto-Mesh (Planar g
--[¥ & Auto-Mesh (Planar
[ Auto-Mesh (Planar
¥ & Auto-Mesh (Planar Show Only
[/ Auto-Mesh (Planar Hide Only
& Contact Show <-> Hide
3 Element Parameters
/7 Hinge
Model Analysis Results

O Element (C)Node

- O Indude (D Exdude

(= Selected 15 Object(s) ]
[ Delete Empty Sets After Operation

& OK. Cancel Apply

Display Mode

3roperties Display »
= Mesh Set Transparency e Show
e e Hide
Een e Show Only
Element Count Rename (F2)
Hide Only
-2 Contact Show <-> Hide
- Element Param
-/ Hinge Include/Exclude Elernents & Nodes
odel Analysis Res Display Mode »
[ ’
operties Display
Mesh Seat Transparency
D Shrink...
Name Delete
Color = -
Flement Count il




BOUNDARY CONDITION

Static/Slope Anabysis Seepage/Consolidation Analysis

% “ L (B Stage Set
Simulate Stage

Define || Stage
Contact|| Wizard 2 Auto Set

i Volume Data Export

P, Partial Factor

Contact Construction Stage

Dynamic Anabysis Thermal Analysis Analysis Result Tools
&6 Define Set gk Sloshing Constraint % Slip polygonal surface
#& Constraint @Y Change Property 1= Water Level ¥ Table -
HH Constraint Equation = Slip circular surface % SRM Inclusion
Boundary

I Y N Y Y N I Y I I

Constraint

Basic  Advanced Auto

Mame  Constraint-1

Select Object(s)

B Consider All Mesh Sets

Boundary Set | Boundary Set-1 i | & cboc b b e

= @ oK

NOTE: Automatic constraint creates a fix restrictions (restrained x and y
axes) on the bottom part of soil model, and pin restriction on the sides

(restrained y axis).

Cancel Apply

PA1BAIO ST UONIPUOD Alepunog




CONSTRUCTION STAGE

Construction Stage Set *
MName Excav Add
s [ o [ Define construction stage:
No  Mame Type copy Stage Name = Set Data - Initial condition = Save =2
[ 1 Excav Stress Delete Ne‘x 7
Define C5... ¢
Define Construction Stage
Construction Stage Set Name Excav-RW ~
Stage ID 1: Inital e : Move to Previous Move to Next [:]
Stage Name Inital Mew Insert Delete O Output Co
Stage Type Stress ~ Initial Condition
[CJDefine Water Level For Global
SetData Activated Data Deactivated Data 0 None
= @ 93]" =2 @ Mesh @ Mesh [C)Define Water Level For Mesh Set
Diefanlt Mesh Set Defanlt Mesh Set § Bound ary Condition
Exl Exl sbe Static Load Vel
Ex2 Ex2 1) Combined Load Sets
Ex3 Ex3 8 Comtact O Sub Stage
Line Interface Rigid Link Mesh - .
R Soill O LoF... Copy To Specific Stage...
Rigid Linlk Mesh Boill-1 B Clear Displacement
Sm.ll Sm..ll 2 B Clear Strain
Soill-1 Soill-3
Saill-2 Soill-5 ([ slope Stability(SRM)
Bodll-3 Bodll -6 [T slope Stability(sam)
Boill-5 Soil2
Soill-g Boil2-1
Soil2 Soil2-10
Soil2-1 Soil2-11
Soil2-10 Soil2-12
Soil2-11 Soil2-13
Soil2-12 Soil2-14
Soil2-13 Soil2-3
Soil2-14 Sail2-4
Boil2-3 Boil2-6
Soil2-4 Boil2-7
Boil2-a Boil2-8
Soil2-7 3oil2-9
Snil2-R =128 Bnmndars Crondition

Sort By Name e Show Data Activate o Save Close




CONSTRUCTION STAGE 1

i ion S Geometries || || 1! = 4 g
Define Construction Stage > w Tk KWW
Construction Stage Set Mame Excav-RW ~

Stage ID 1: Inital ~ = | Move to Previous Move to Next O Analysis Contral...
Stage Name Inital New Insert Delete (] Output Control...

Stage Type Stress e Initial Condition

[C) Define Water Level For Global
Set Data Activated Data Deactivated Data 0 m None
9_53 Mesh ﬁ& Mesh ([ Define Water Level For Mesh Set

Defanlt Mesh Set
Exl
Ex2

Defanlt Mesh Set
Exl
Ex2

Input Water Level...

Ex3 Ex3 O Sub Stage...

;]T; Licecy SR;ilf Limtich O LoF.. Copy To Spedfic Stage. ..
Rigid Link Mesh Soill-1 8 Clear Displacement

Sm.ll S01.11-2 8 Clear 5train

Soill-1 Sodll-3

S0ill-2 Soill-5 [C)slope Stability (sRM)

Sodl-3 Soill-6 () slope Stability(saM)

Soill-5 Hoil2
Soill-6 Hoil2-1
Soil2 Soil2-10
Soil2-1 Soil2-11
Soil2-10 Soil2-12
Soil2-11 Soil2-13
Soil2-12 Soil2-14
Boil3-13 Soild-3
Hoil2-14 HoilZ-4
Hoild-3 Soil2-6
Soil3-4 S0il2-7
Soild-6 Sodl2-8
Soild-7 Soil2-9
Snild-R =28 Brnndare Conditinn

SortBy Name ~  Show Data Activate v



Define Construction Stage

CONSTRUCTION STAGE 2

Construction Stage Set Name Excav-RW
Stage ID 2:RW s Move to Previous
Stage Name RW Mew
Stage Type Stress ~
SetData Activated Data
=

sb Static Load
1) Combined Load Stz

O Analysis Contral...

O Output Contral...
Initial Condition
[C) pefine Water Level For Global

0 m Mone
[ pefine Water Level For Mesh Set

Input Water Level...

() Sub Stage...

& | LOF... Copy To Spedific Stage...

[C) Clear Displacement
Clear Strain

[T slope Stability(SRM)

([ Slope Stability(SAM)

x LEOMETrEs (F) - ThIk =

WL |

v




Define Construction Stage

CONSTRUCTION STAGE 3

Construction Stage Set Name Excav-RW e
Stage ID 3:Exl ~ : Move to Previous Move to Next
Stage Name Ex1 New Insert Delete
Stage Type Stress e
Set Data Activated Data Deactivated Data
|-l Mesh

Defanlt Mesh Set
Exl

Ex2

Ex3

Line Interface

] Analysis Contral...

O Output Control....
Initial Condition
[C) Define Water Level For Global

0 m MNone
[C) pefine Water Level For Mesh Set

Input Water Level...

O Sub Stage...
O LOF...

[CJClear Displacement
Clear Strain

[CJslope Stability(SRM)

[C)slope Stability(SAM)

Copy To Spedfic Stage...

s |GEometries (¥) TIITTRIR =

oKy | g

A




CONSTRUCTION STAGE 4

. . Leomet ] - = 3 "
Define Construction Stage x |eeometnes ¥ (T|I 1k IR <YW W
Construction Stage Set Mame Excav-RW ~

Stage ID 4 Ex2 “ '+ Move to Previous Move to Next O Analysis Contral...
Stage Name Ex2 New Insert Delete (] Output Contral...

Stage Type Stress w Initial Condition
[C) pefine Water Level For Global

Set Data Activated Data Deactivated Data 0 None

|l Mesh

% Boundarny Cond itinn

[C) Define Water Level For Mesh Set

sh Static Load Input Water Level...
Combined Losd Sets
2 Contact O Sub Stage...

Z Souiet W | LOF... Copy To Specific Stage...

[CJClear Displacement
Clear Strain

[[Jslope Stability(SRM)

[C)slope Stability(SaM)




CONSTRUCTION STAGE 4

§ - Geomet ) ~ = e -
Define Construction Stage x |eeometnes ) 7|11k 1R <
Construction Stage Set Name Excav-RW e

Stage ID 5: Ex3 ~ = | Move to Previous Move to Next O Analysis Contral...
Stage Name Ex3 New Insert Delete O Qutput Contral...
Stage Type Stress I Initial Condition

() Define Water Level For Global
Set Data Activated Data Deactivated Data 0 m Mone

esh

Default Mesh Set
Exl

Ex2

|l Mesh

% Boundary Condition
sk Static Load

1) Combined Load Sets

[C) Define Water Level For Mesh Set

% Boundary Condition Input Water Level...
&l Static Load

Ex} 2 Contact W) Combined Load Sete 0 Sub Stage...

IIiDE:JB Liiecy = Z Sonit @ | LDF... Copy To Specific Stage...
Rigid Link Mesh ") Clear Displacement

Sm.ll Clear Strain

Sodll-1

Soill -2 ([ slope Stability(SRM)

Soill-3 [ Slope: Stability (SAM)




ANALYSIS CONTROL

Analysis Case Setting

Title Excav
Description Analysis Control [=E
Solution Type Construction Stage et QOutput Control F@
Construction Stage Set Excav =
HI’IHH’SiS 1 x Analysis Case Model
Item ID Color All Sets ) I Active Sets
(#) CATEMPDaft\NXGTk.gts

-2 Function
& History Output Probe

- [¥E8 Boundary Condition

- [WEk Static Load

..... [#<E Dynamic Load

..... ¥ £H Thermal Load

----- ¥ <E Response Spectrum Load
----- Combined Loadsets

Calculating with gravity method
@ """""" - """ S e

Solve Each Load Set Independently Mame oK




RESULT - VERTICAL DISPLACEMENT

Eﬁ Excav-RW

=2 Inital

@ INCR=1 (LOAD=1.000)
B rRw

@ INCR=1 (LOAD=1.000)
B ea

2] INCR=1 (LOAD=1.000)

R=1 (LOAD=1,000)

-] INCR=1 (LOAD=1.000)
= Displacements
ﬁ' TOTAL TRANSLATL...
= |
ﬁ' TOTAL ROTATION ...
B RXROTATION (V)
ﬁ RY ROTATION (V)
ﬁ RZ ROTATION (V)
ﬁ' TXY TRANSLATION..
ﬁ TYZ TRANSLATION..
ﬁ' TZX TRAMSLATION..
[-# Grid Forces
[-# Reactions
[
[

]--ﬂ.p Bearmn Element Forces
]--E Plane Strain Forces

(&, probe (7P LDF sum
fif Mutti Step 1so] K™ Cutting Diag.
&) Extract Others ~

Advanced

Result 2 Advanced = Cutting
Diagram

I¥in:-0., 000546507

a0, 00520466

Max: 2,09e-04

Min: -5.54e-05

DISPLACEMEMT

+5.204668-03
0.2%

+4.70037e-03
0.0%

+4.19603e-03

]

3.18750e-03

DISPLACEMENT
Y ,m

+5.20466e-03
0.2%

+4.70037e-03
0.0%

+4.196058e-03
0.2%

o
+3.69179e-03
2%

+3.18750e-03
1%




LTI

EEAM STRESS
5-%7 , kNjm2

+3.00418e+01
20.0%

+2,19380e+01
5.0%

+1.35747e+01
10.0%:

+5. 73034 e+00
30.6%

2.373488+00

15.0%
-1.04773e+01
0.0%
-1.855811e+01
5.0%
-7 6E849e+01
5.0%
-3.47888e+01
4%
-4.28926e+01
0.0%
5.09964e+01
0.0%
-5.91002e+01
5.0%
-6, 72040e+01

=

|

|

|

T

RESULT - BEAM STRESSES

v

l

BEAM STRESS
S-YONMISES , KNfm™2
+6,393016+02
5

o

586150402
2%

+5.32995e+02
2.2%

4, 7984 7e+02
5.0%

+4,26695e+02
3.9%
+3.7354de4+02
7.8%
+3.20392e+02
%

. 42.67240e402
8%

+2,1405%+02
10063
+1.60937e+02
4%

A
+1.077862+02
o

3

+5.46342e+01

17.2%
+1.45262+00




RESULT - COMPARISON

PLACEMENT
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MIDAS TAIWAN
GTS NX STANDARD TEACHING SERIES

DIFFERENT HAZARD
CONDITIONS IN SLOPE
STABILITY



STRENGTH REDUCTION METHOD (SRM)

In GTS NX, slope stability assessment uses the Strength Reduction Method (SRM), which
determines the failure point by progressively reducing the soil's shear strength parameters. In
this method, the soil's cohesion (c) and internal friction angle (¢) are systematically reduced
using a reduction factor F; this reduction factor value is the safety factor (FoS).

The slope stability calculation depends on the soil strength, which in turn depends on the soil's
cohesion and internal friction angle, as well as instability factors such as soil weight, water
pressure, and external loads. Users can adjust the convergence criteria (load/displacement/work)
in the analysis definition according to their preferences.

Safety Factor vs. Maximum Displacement

Safety Factor vs. Maximum Displacement Point 3 T
G . Q| = ,, .ﬂ
Resolution for FOS —
G\ the cohesion + 2.6and friction angle ~ 2.6

1.600-] o

Convergence adjustment

1400
1300 e
1200 Ea
1070 1
1100
1.000{
0900
o . ! ! 1 ! p ! $
8 g =
8 2
E S
Mazimum Displa

iy the cohesion = 1 and friction-angle ~ 1

Reference
The intensity reduction method proposed by Griffith et al. (1999) and Matsui (1990)



PSEUDO-STATIC SEISMIC

Pseudo-static seismic method 1s a simplified way to represent
carthquake effects by replacing dynamic ground shaking with
constant equivalent static forces

Applying 1nertial body forces proportional to gravity instead of time-
varying acceleration

by = kh”’ra Fy = k-::“’r

Where:

e k;, = horizontal seismic coefficient

e k, = vertical seismic coefficient

These forces are applied uniformly to the entire soil mass.

Reference
GTS NX/FEA NX/Soilworks Manual




SEEPAGE THROUGH UNSATURATED SLOPE

SEEPAGE INDUCED BY RAINFALL SURFACE RAINFALL
OVER 72 HOURS
| 56/ NG (m)
- Rainfall ; -
Absorption by vegetation\ g L Lo /f\\
. EE 0.1
Seepage of rainfall - | / =/ \\

Surface runoff -

40 60 80
HE [ F 5t (br)

" Underground water level prior to rainfall
Rise in underground water level due to rainfall

Flow in lateral direction

/ (development of pore water pressure)




COMPARISON FOR DIFFERENT CASES

Normal case Pseudo-static seismic Heavy rainfall case
o smsenzeor i sRmmETss @ gaxsracnzesr
m-2f INCR=1 (FOS=1.0000) @ INCR=1 (FOS5=1.0000) @B INCR=2 (TIME=2.160e+04)
o —2 (FOS=1. : Bt INCR=3 (TIME=3.240e +04)
] INCR=2 (FOS=1.1000) @ INCR=2 (FOS=1.1000) ..@ INCR=4 (TIME=4.320e+04)

-2 INCR=3 (FOS=1.2000)

B INCR=4 (FOS=1.3000) B INCR=3 (FOS=1.2000) % NCRot i oo 450008
f- ==\ = 1. . .. =6 =f. a4
& INCR=5 (FOS=1.4000) @ INCR=4 (FO5=1.3000) s INCR=7 (TIME=7.5602+04)
52 INCR=6 (FOS=1.5000) m-E INCR=5 (FOS=1.3500) % NCRo10 maees 1m0
H - . _ . - -- =10 =4/ dle+
@ INCR=7 ':FC'S—1 -_E"DDD] @ INCR=06 (FO5=1.3750) -2 INCR=11 (TIME=1.080e+05)
@ IMCR=8 I:FDS=1 v DDD:I @ IN(:R.:T |:F|:|5 =1 38?5] Ig INCR=14 (TIME=1.188e+053)
@' IMCR=2 (FO5=1.8000) ) w2l INCR=15 (TIME=1.2%62+03)
@ INCR=10 (FOS=1.9000) @ INMCR=8 (FO5=1.3906) AR} INCR=16 (TIME=1.404¢-+05)
-2 INCR=11 (FOS=2.0000) -2 INCR=9 (FOS=1.3822) 2 B INGRots (It 2200209
w2l INCR=12 (FO5=2.1000) E- Safety Factor 5321 INCR=19 (TIME=1.728¢+05)
5 INMCR=13 (FOS5=2 2000 | = e w2 INCR=22 (TIME=1.8362+03)
- ) |-[5 1.39218 [Slope Stability(SRM.. B INCR22 (TIME—1 4409

&-2f INCR=14 (FOS=2.2500)
@ IMCR=15 (FO5=2.2625)
w2 INCR=16 (FOS=2.2750) FOS = 1.1469
- INCR=17 (FO5=2.2875 — — :
& INCR=18 I:FDS—Z 2883] FOS =1.3922 @21 INCR=30 (TIME=2 4842+05)
-5 TleTeEs ) @2 INCR=31 (TIME=2.5322+03)
=& Construction Stage-1-SRM

pe Stability[SRM.. B INCR=1 (FOS=1.0000)
@27 INCR=2 (FOS=1.1000)
m-2f INCR=3 (FOS=1.1250)
B INCR=4 (FOS=1.1375)

— &2 INCR=5 (FOS=1.1438)
FOS - 22883 ..@ INCR=6 (FOS=1.1468)

.[58] 1.14688 [Condtruction Stage-.

&2 INCR=24 (TIME=2.0522+05)

2.28828 [Slg
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Part 1
NORMAL CONDITIO




IMPORT

Options
General

(5] Genersl
=] Appleation
& License
B UnitSysem
i€ Material
@ Graphics
| Work Vaew
T Selsction
¥ Sap
b Guider
) Geometry
1 Element
5y Advenced

Reset Reset Al

Geometry/Mesh/Connections Loads/B.C. Results

= Gemeral
User Name
User Company
Temporary Folder
Auto Save Fils
Saving Duration(Sec)
= Window
[ ShowHide Stari Page

User
MIDAZIT
CATemph
True

1800

Falw

Parameter adjustment

Customize Shortout Key...

[ ]

Cancel Apoly

@

[CEGdae-n-"

Geometry Mesh Static/Slope Analysis
New file
Ana|}rsiﬁ Setting b4
Project Title |:| Enginesr
Desc. | ‘
Model Type 2D Model ¥ Direction
'::' 3D =T
-
l;:j Auxis ymmetric
Unit System Unit setting
kN | m W] W Bl W

Initial Parameters  Water Parameters

Gravity Acceleration(a) 9.80665 | mfsec?

i

m

Initial Temperature

)i

Plane Strain Thickness

Unit setting: KN/m/J/sec




2D MODEL IMPORT

Import the geometries or FE model in the selected file
I Import CAD File...

&5 Import the CAD file into a current project

DXF 2D (Wireframe)...
|“D:FE Impaort the DXF 2D file into 3 current project

. DXF3D (Wireframe)...
| per Import the DXF 3D file into a current project

=@

. Dbwe (Wireframe)...
|i‘fﬁ Import the DWG file into a current project

midas Mxt...
Import the midas MXT file.

¥ GeoXD Neutral Format File(*.FPN)...
Ia i Import the Meutral File

GTS NX Neutral Format...
Open Meutral File

Import Nodal Results(*.bxt)
Import nodal results File

P BExecute Mining Model Convert...

Look in: | = Practice v @@ e m-
A Name . Date modified Type Size
| ] Geometry importX_T 16/12/2025 10:00 AM X_T File 12KB
Home
Desktap
Libraries
.
= Import CAD file name:
T; ‘Geometry import’
Network
Fie name | Geamety import -
Fles of type: Parasolid (910 36) Files ("x_t:"xmt_bd:*x_b:"xmi_bin) v
() Open as read-anly
Length Unit of the Model(s)  m - Import Option. .. Reset Al

Open

Cancel



MATERIAL & PROPERTY

L.E . 5. Co mp. Prop. ™ « GTSMX 2D ®.. » GTSNX SEHSHFT0_Ea47_S828 v G F2GTSNX P
[ ]
""; -’ CSys H Hinge - gaZE -~ HEmEEE o- O @
MateriafProperty )
Function -
v WEE
Prop./CSys./Func.
,
\
> o EEE ( GTS NX_EiEs]
S251701 &
. - EEEEE (E 2#_5_2D_2
Add/Medify Property * ’ == aEERabE.
| > gk Soft (midasi
- » =IEF (\\mid
Mo Mame Type Sub-Type Create X I
Mgdiﬁf. . > gk 3D Mimic
> gk R (\midas
Copy BRLEN). |68 NUSEHERIT01_EEHF 5 20 SRASETANSESETEST «|  GTS NXFilestgt) v
|
et o
i SR Import Property from Other Project x
Renumber
Property List Selected List
L:Weathered Soil
2:Weathered Rock
- - 3:5oft Rock
Close Al
Mone

Import all material properties
| | |

MNumbering Type
() Keen [0 (IF ID, already exist will be replaced)
O New ID. StartID : =

Cancel




2D MESH GENERATION

Mesh size: 0.5/ higher-order elements

maE Weathered Soil
T Material Type : Mohr-Coulomb
::_B:.EH'—I' s 4~ _121'
HEEEE H +

H J:L - v T -7 1

s tﬁt'j ' quu Weathered Rock
:-:_—:—'%ﬂ HHT 1&? ﬁ% Material Type : Mohr-Coulomb

- 4?1‘44:,7 + "_*""'H‘H— HHH
+1t j:tjj; H:FI-
Soft Rock

Material Type : Mohr-Coulomb

Note: Using higher-order elements and smaller grid sizes for slope analysis



BOTTOM BOUNDARY

&0 Define Set & Change Property

& Sip circular surface

31 Constrant £quation 1% Slp polvgonal surface
Boundary

1¥ Water Level
& Table -

.40

Constraint X

Basic Advanced Auto

Name Constrant-1
Object
Type Node v

(] Selected 191 Object(s) |

DOF Symmetric Plane

Mrx M1y (M2 xy YZ

pa
MRrx MRy MRz

[[] Anti-symmetric

Boundary Set | Boundary Set-1 v| &
=& ok || Cancel

The geometric features or nodes can be applied to the boundary

Object
Type Mode o

[ Selected 191 Object(s) |




TWO-SIDED BOUNDARY

34 Change Property
=% Sip circular surface

¥ Define Set

228 Constrant

1¥ Water Level |

g 1 " E‘ Table ~
$3H Constrant Equation 1% Sip polvgonal surface
Boungary
Constraint x
Basic  Advanced  Auto
Mame Constraint-2
Object
Tyrpe Mode e
=2 Selected 148 Object(s) ]
DOF symmetric Plane
@ Oy = XY YZ
ik 4
|:]F‘.x BF‘.y BF‘.I
[ anti-Symmetric
Boundary Set |Euundary Set-2 v | %
=) ok Cancel 2-sided constraint Tx/Ry/Rz

It 1s recommended to set boundary sets for different location



SELF-WEIGHT

k.

S

B A dhse [l
e EY Of
weight | wa Il = T2 &
Load

Gravity X

Gravity

Name Gravity-1

Reference Object
Type  Coordinate v

Ref. CSys Global Rectangular v

Components
Gx 0 |
Gy 1 ‘
Gz - 0 ‘
Spatial Distribution
Base Function | None v
Load Set ngrawty~1 VJ <+

2 & oK cancel | [ Apoly |




ANALYSIS 1 |SLOPE STABILITY (SRM) - NORMAL CASE)

Setting

g @&

H parametric Analysis | Design Define Optimize
Variable Sensor

Analysis Case Optimize

Simulation type: Slope Stability(SRM)

Add/Modify Analysis Case *

Analysis Case Setting

Title BRI S
Description Analysis Control (e
Solution Type Slope Stability(SRM) b Qutput Control =E]
Analysis Case Model
All Sets < Active Sets
=@ Mesh
Default Mesh Set g Defonlt Mesh Set
g Soft Rock
Weathered Rock j Weathered Rock
j Weathered Soil
= $ Boundary Condition = @ Boundary Condition
@ Boundary Set-1 § Boundary Set-2
5 Boundary fet-2 S5 Boundary Set-1
-8l Static Load -8l Static Load |
gls Default Self-Weight &b Default Self-Weight |
D) Combined Load Sets 1) Combined Load Sets |
= Contact Pair 2 Contact Pair |

Drag & Drop:
Mesh sets / Boundaries / Load sets

Solve Each Load Set Independently Sorting Mame s OK Cancel Apply




ANALYSIS 2 |[SLOPE STABILITY (SRM) - NORMAL CASE)

L3 o
An Convergence settings X Output=>Strain
o o L L3
I P Shear strain indicates the failure arc
Geometry Monlinearlity Cutput Type  Qutput Cption
("] Consider Geometric Monlinear Effects B virite Results of All Active Mesh Sets
Modal Results Element Results
Monlinear parameters B Displacement esh Se Brorce Mesh Set
Maximurn Number of Trials a0 @ Appiied Load esh Se @ stress Mes
ﬂ Reaction Force Me: et... B Strain Mes
Maximum Number of Iterations 50 (") Grid Point Force lesh e rﬂ Status Mes
[T contact esh Se |_IDamaged Index Mesl
Stiffness Update Scheme Full Mewton-Raphson e _ =
|__| Ductility Mesh
Intermediate Output Request Ewery Iteration e Output Option Element Output Location
Ocinary () Binary and Text B Element Corner Results

Conwvergence Criteria [ Er

Output Setup () Shell Mid-Plane Results

|| Displacement(L) B composite Shell Mid-Plane Results
B Load(F) 0.01
Mumber of Beam Output Segments 4 -~
[ work(ns) 0.0001
Safety Factor
Initial Safety Factor 1
Increment of Safety Factor 0.1 o |
OK Cancel
Resolution of safety Factor 001 SRM convergence adjustment

[ safety Factor Function

(1) Initial safety factor 1
Advanced Nonlinear Parameters. .. (2) FOS increment by 0.1 each time
e (3) Residual < 0.01, minimum FOS reache




CALCULATION

» s

GTS NX - [GTS NX_

Geometry Mesh Static/Slope Analysis Seepage/Consoldation Analysis Dynamic Analysis Thermal Analysis Analysis Resuft Tools Style ~ Background T Language " “
[ — ;
| Y B setting il @ Z‘Eat(h Analysis ‘@‘ E;, Eg,-l
T Modelin:
General 3§ parametric Analysis | Design Define Optimize] Perform) g History Analysis Options
Variable Sensor Qutput Probes | Option
Analysis Case Optimize Analysis History Tools Fatigue Analysis Case
*18 . HeomE Bk H. MRE WS R RE S QA QACC+ BEL IHIEEHT ©-8-YAEH.
Analysis v & ox N S
=% | L - | Basic -|[all Geometries @ - R »®
ITtem D Color
(F) CATEMP\GTS NX_2D_SREETH
Function
.48 History Output Probe
i1 [V$F Boundary Condition
[Pk Static Load
E-MIfL Default Self-Weight 1
2% 99 Gravity
93 Gravity GTS NX Solver
- [ ED Dynamic Load
[Z=H Thermal Load Name Type Description
[WISE Response Spectrum Load | ¥ meEmsEEa o swbitre) |
1) Combined Loadsets
f Stage Set
E-HE Analysis Case
L. Bf Parametric Analysis
Do =
Model  Analysis Results .
W
Execute the analysis case
Check Onfoff cancel
General bt
4 [ aTs NX_EEHERFI701_ B84 520 2R SRR BSREREAN AREats x 3
v 1 ox

Output

> GTS NX 2026 (v1.1) (64bit)
> Copyright (C) SINCE 1989 MIDAS Information Technology Co., Ltd. ALL RIGHTS RESERVED.

> Geometry is successfully imported. [GTS NX_fEIES5E 25 701 5547 _5_20_ FeieagiEmanhEidsiZ Tt 54 _CAD.X_T)
> A mesh set[Soft Rock] which has 6466 nodes and 2081 elements has been created.

> A mesh set[Weathered Rock] which has 3456 nodes and 1097 elements has been created.

> A mesh set[Weathered Soil] which has 1759 nodes and 544 elements has been created.

> Work project is being saved by auto-save function.

e HeeL

g ve]




SAFETY FACTOR INDICATION | CONVERGENCE CRITERIA

%F‘\rzﬂpﬁ?ﬁd—;d:;: GTS NX

Increasing FOS = 0.1 each time
e b | patam |y o A residual < 0.01 indicates

Analysis Analyss | Resut  Tools Style ~ Background ~ Language T @ - & x

Analysis Case Optimize Analysis History Tools Fatigue Analysis Case
ren y ' FOS has b hed
as becn reacne
Analysis v 3 x
Item D Color Safety Factor vs. Maximum Displacement tg
() CATEMP\GTS NX 2D SREEEH
B2 Function o
03 History Output Probe + %
- [7$5 Boundary Condition g
E-[8k Static Load
& [ FL Dsfault Self-weight 1
&1 [19s Gravity
[ 9 Gravity
&0 Dynamic Load ]
84 Thermal Load 8
"&E Response Spectrum Load L:;
1) Combined Loadsets o
&f Stage Set 3
-8 Analysis Case
|l EREIREEEN - Slope Stabi
i parametric Analysis b
D i
— _ 1.100-
Model | Analysis | Results 1.000—
0.900- o .
c Initial FOS=1 "¢ ¢ ¢ ¢ ¢ &
General Q = o =] =1 - — —
o o - [=) [=) [=) o o
Maximum Uisplacement (m)
Slope Stability(SRM)
4 (2] GTs NX BEREFI701_ES 45 5 2D SReEETrBRIREREAF STt ) NonlinearGraph x 3
Output * I x
=
= AMALYSIS WALL CLOCK TIME : 72.322 sec
> AMALYSIS COMPLETED
=
= [SYSTEM INFO]
= NUMBER OF THREADS :1

> MAXIMUM MEMORY USAGE : 270 MB
> AVAILABLE MEMORY  : 38963 MB

S TS SRM convergence setting

______ (1) Inmitial safety factor 1
(2) FOS increment by 0.1 each time

(3) Residual < 0.01, minimum FOS reached




RESULTS | NORMAL CASE

Failure surface indicated by horizontal

Results * I X
Self-weight analysis, FOS = 2.2883 displacement & maximum shear strain
|i|1g] HNLR=0 | PO a= a0

@27 INCR=8 (FOS=1.7000)
-2 INCR=3 (FOS=1.8000)
@2 INCR=10 (FOS=1.9000)
m-2 INCR=11 (FOS=2.0000)
@2 INCR=12 (FOS=2.1000)
@2 INCR=13 (FOS=2.2000)
@2 INCR=14 (FOS=2.2500)
m-2 INCR=15 (FOS=2.2625)
@2 INCR=16 (FOS=2.2750)

2Bt INCR=18 (FOS=2.2883)

=& Displacements . i =
[-#g» Grid Forces Cmmmmmmee

- Plane Strain Forces 1 1
e e Maximum Shear Strain

&£ Plane Strain Strains b e

— ]

Model Analysis | Results

SRM for safety factor calculation
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PSEUDO-STATIC
SEISMIC CASE




HORIZONTAL SEISMIC COEFFICIENT (Ky)

] B A dh -
SlhusEe o
weight | wd 3l = T &
Load

Gravity x
Gravity

Mame AERNE & (h)|
Reference Object

Type Coordinate ~

Ref, C5ys Global Rectangular %géggfgﬂid 4:;1_]' :
Components

Gx 0.3

Gy a

Gz 0

Spatial Distribution

Base Function Mone e F’@

loadSet [ KTPHURE(RER(kA) v| %
=4 OK | Cancel




VERTICAL SEISMIC COEFFICIENT (K,)

] B A dh -
SLusEe 0n
weight | wd 3l = T &
Load

Gravity
Gravity

MName Gravity-3

Reference Object

Type Coordinate

Ref. CSys Global Rectangular

Components
Gx

Gy

Gz

Spatial Distribution

Base Function | Mone

loadSet | EEHIREHE(v)

= oK Cancel




ANALYSIS 1 | PSEUDO-STATIC SEISMIC CASE

Setting

General B# parametric Analysis

Analysis Case

g &

Design Define Optimize
Varizble Sensor

Optimize

Add/Modify Analy

e, S€1sMIC slope stability analysis:
e Slope stability(SRM)

Description

Solution Type Slope Stability(SRM)

Analysis Case Model

All Sets

= & Boundary Condition
5 Bowndary Set-1
§ Boundary 3et-2
-5k Static Load
sl Defanlt Self-Weight
& EEMERE ()
b TR RS ()
T Cormbined Load Sets
g Contact Pair

Analysis Control (e
Qutput Control Ja]
Active Sets
£ [ Mesh
Ef Default Mesh 3et

Soft Rock
Weathered Rock
[y Weathered Boil
= @ Boundary Condition
55 Boundary Set-1
$ Boundary Set-2
-5k Btatic Load
sb Defanlt Self- Weizght
& AT 8 ()
b EEHNEGRE ()
1 Combined Losd Sets
3 Contact Pair

Drag and drop: mesh set/boundary set/load set

Solve Each Load Set Independently

MName

w OK. Cancel Apply




ANALYSIS 2 | PSEUDO-STATIC SEISMIC CASE

An Convergence settings

General  Slope Stability (SRM)

Geometry Monlinearlity

("] Consider Geometric Monlinear Effects

Monlinear parameters

Maximum Mumber of Trials
Maximum Mumber of Iterations
Stiffness Update Scheme

Intermediate Output Request

Conwvergence Criteria [ Er

[ Digplacement{L)

B8 Lozd(F)
[ work(ns)
Safety Factor
Initial Safety Factor

Increment of Safety Factor

Resolution of Safety Factor

[ safety Factor Function

50
&0
Full Mewton-Raphson e
Every Iteration e

Output setup

0.01

0.0001

0.1

.01

Advanced Monlinear Parameters. ..

Cancel

Output: Strain
(Shear strain indicates the failure arc)

Uutput Control A

Output Type  Qutput Option

B virite Results of All Active Mesh Sets

MNedal Results Element Results

B Displacement Viesh Set. B rorce Mesh Set.

B applied Load Viesh Set. B stress Mesh Set.,

ﬂ Reaction Farce Viest a Strain Mesh Set,

() Grid Point Force Mesh rﬂ Status Mesh Set, I

|:I Contact Mesh Set... |_IDamaged Index Mesh Set,
) Ductility Mesh Set,

Output Option Element Qutput Location

Ocinary () Binary and Text B Element Corner Results

[ shell Mid-Plane Results

B composite Shell Mid-Plane Results

Mumber of Beam Output Segments 4 -~

SRM convergence adjustment
(1) Initial safety factor 1
(2) FOS increment by 0.1 each time
(3) Residual < 0.01, minimum FOS reached




CALCULATION

@ el o = GTS NX
Geometry Mesh Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Thermal Analysis Analysis Resuft Tools Style ~ Background ~ Language
Q] vertical Tle | i Model vl LBC ) Analysis & Results = % l E]F E@H @
= Horzontal Tile | [ Properties [+ Task Pane [ Scale Bar z t = Bc-:: i O—t o
enerate Expoy P! gl ptions
" Measure = Cascade ¥ Qutput [ 6CS Triad (] Selection Toolbar | “pepgrt 3D PDF Material Image Simulation NX
Geometry Node/Element Arrange Show/Hide Export Flight Simulation Options About
26, : . 2 & [ % Tn =]
Analysis > R ox
Trem o Color Safety Factor vs. Maximum Displacement
.48 History Output Probe
.[7S§ Boundary Condition | e
.- [J€k Static Load
=L Default Self-Weight 1
& e Gravity e
! 1.280
CifL 2
i 3 =
&8 Dynamic Load s
@l Thermal Load 3 1180
[TSE Response Spectrum Load =
D) Combined Loadsets o
& Stage Set 3
1.080- Please wait! GTS NX Solver is running...
Stop Execution!
Model | Analysis | Resufts
0.980 T T
Properties v R X Q - o c Y [Ty
] © @ ) < el
=] =] =] =} =] =]
General p=y = — = p=y p=y
Maximum Displacement (m)

Slope Stability(SRM)
4 (%) GTS NX EEHESFI701 A8 5 0D FRASEFAGEEEETES R BESgs. (& Nonlinear Graph x

Qutput

FACTOR OF SAFETY :  1.200
INCREMENT= 4 (100.00%), ITERATION= 2, ERROR NORMS: P( 5.64E-03/ 1.0E-02) CONVERGED
- RESULT SUMMARY

MAXIMUM TRANSLATION : -3.3520E-02(T2:0783), MAXIMUM ROTATION : 0,0000E+00(R3:0)
MAXIMUM STRESS : 0.0000E+00(1D:0), 4.2627E+05(2D:162), 0.0000E-+00(3D:0)
FACTOR OF SAFETY :  1.300

CONVERGENCE NOT LIKELY. BISECTING LOAD INCREMENT (BISECT LEVEL~1)

INCREMENT= 5 (100.00%), ITERATION= 1, ERROR NORMS: P( 7.37E-03/ 1.0E02) CONVERGED
- RESULT SUMMARY

MAXIMUM TRANSLATION : -3.4762E-02(T2:9783), MAXIMUM ROTATION : 0,0000E+00(R3:0)
MAXIMUM STRESS : 0.0000E+00(1D:0), 4.2884E+05(2D:162), 0.0000E+00(3D:0)
FACTOR OF SAFETY :  1.350

VYV YYYYYVYYY

aueg el

AUeg EEL



RESULTS | PSEUDO-STATIC SEISMIC CASE

Failure surface indicated by horizontal

PO RIS Seline oy I, ¢ L, displacement and maximum shear strain

FOS =1.3922

| i) pEEEETELE
EI@ Slope Stability(SRIM)

@' INCR=1 (FO5=1.0000)
-1 INCR=2 (FOS=1.1000)
{g INCR=3 (FO5=1.2000)
@' INCR=4 (FO5=1.3000)
@' INCR=5 (FO5=1.3500)
521 INCR=6 (FOS=1.3750)
@' INCR=7 (FO5=1.3873)
@' INCR=8 (FO5=1.39086)

Tx Translation(m)

-2 INCR=0 (FOS=1.3922) S —
=-{sg] Safety Factor - _
{5 1.39219 [Slope Stability(SRM.. Maximum Shear Strain

B o

SRM for safety factor calculation
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CASE




POROUS MATERIAL 1 | WEATHERED SOIL

Material

Weathered Soil m |
Add/Modify Unsaturated Function *

D 1 Mame  weathered Soil Color _ | | Name Type A0 M

Model Type  Mohr-Coulomb W [ structure | Delete

General Porous Non-linear Thermal Time Dependent

Unit Wieight(Sat.rated) m? Material database in GTS NX
- Close |
Initial Void Ratio{ea) 0.5 .
@ Unsaturated Property Loam " : x
DI'EII'IEIQE F'EII'EITIEtEI'S | Database Van Genuchten data(Carsel and Parrich, 1383) v Select All Unselect All
™ Soil Ks (m/sec) Bs(m*/m?) Br(m3/m3) a(1/m) n Select
Drained v ' 2 oy e oe e a1 io
Sandvioan L22301c-05 24 2,065 Zs 158
Undrained Poisson's Ratio 0.495 Ll _en — = = = M
6 Silt Loam 1.25e-06 0.45 0.067 2 L41
Skempton s B Coefficent 0.97383435 i 7tz tr e oms s 3
9 Silt Clay Loam 7 0.43 0.089 1 123
10 Sandy Clay 0.38 0.1 2.7 123
Seepage & Consolidation Parameters L sty cly sasese s 0.3 0.07 0.5 109
lay 5.55556e-07 0.38 0.068 0.8 .09
Permeability Coeffidents
ket ky kz
0.001 0.001 0.001  mjsec Loam Data
- Reference: Van Genuchten date (Carsel and
|__|¥oid Ratio Dependency of Permeability{dk) 0.5 .
Parrish,1988)
Specific Storativity(Ss) 0.001 1jm Auto
—

Specific Storativity(Ss)

permeability(K)
(m/sec)

(1/m)

Weathered Soil 105- 103

Note 1: The relevant parameters use assumed conditions.
Note 2: Unsaturated parameters are not defined in the seepage calculation process; the soil is treated as saturated.



POROUS MATERIAL 2 | WEATHERED ROCK

Weathered Rock v

Material
Add/Medify Unsaturated Function X
iy} 2 Mame  weathered Rock Colar _
Name Type Add v
Model Type  Mohr-Coulomb V [ structure sit Individual Lol

Sandstone(Hygi... Individual
Delete

General Porous pNon-inear Thermal Time Dependent /

Unit Weight(Saturated) _ B Material database in GTS NX

" i i Close
Initial Void Ratio{ea) 0.5
Unsaturated Proper i ~ _—
ﬂ pexty SandSUZII'IEWYQIEI'IE:I Unsaturated Function Database X
Drainage Parameters Database Van Genuchten data(1980) ~ Select Al Unselect All
No Soil Ks (m/sec) Os(m3/m3) Or(m*/m>) a(1/m) n Select
Drained e v I 1 Sancstone (Hygiene) 1.250-05 0.25 0.153 0.7 0.4 o |
ilt Loam{ Touchet) X U.965 U.15 0.5 U5
3 5ilt Loam . 7 0.336 0.131 0423 2,06
. . . f AGE 4 Loam(Guelph_drying) & 06 0.52 0.218 115 203
Undrained Poisson's Ratio 0.485 5 Loam(Guelph_wettng) 0 0.434 0.218 2 276
& | Clay(Beit Netofa) 9.48074e-09 0.446 o 0.152 117
Skempton”s B Coeffident 0.97826087

Seepaoge & Consolidation Parameters
Permeability Coeffidents

o ky E Van Genuchten date (1980)
0.0001 0.,0001 0,0001 m/sec Sandstone (Hygiene)

n

[ void Ratio Dependency of Permeability (k) 0.5

Reference - A Closed-form Equation for Predicting the Hydraulic Conductivity of Unstaturated Soils M. TH. VAN GENUCHTEN, 1980 Cancel

Spedific Storativity(Ss) 0.001  1jm Auto

Coefficient of
permeability(K)
(m/sec)

Specific Storativity(Ss)

(1/m)

Weathered Rock 10%~104 106~103

Note 1: The relevant parameters use assumed conditions.
Note 2: Unsaturated parameters are not defined in the seepage calculation process; the soil is treated as saturated.



POROUS MATERIAL 2 | SOFT ROCK

Soft Rock

Material 4
jin] 3 MName  Soft Rock Colar _ v .
IS Flow of rainfall case does not calculate as saturated
Model Type  Mohr-Coulomb ~ [ structure

General Porous  Mon-linear Thermal — Time Dependent

Unit Weight{Saturated 3 Coefficient of e ..
nit Weight(Saturated) __ B aum " Specific Storativity(Ss)
L permeability(K)
Initial Void Ratio(eo) 0.5 (1/m)
_ — (m/sec)
|__|Unsaturated Property Loam
| Drainage Parameters
- Soft Rock 106~10 106~103
Drained o
Undrained Poisson's Ratio 0.495
Skempton” s B Coeffident 0.930541198
Seepage & Consolidation Parameters
Permeahility Coeffidents
ke ky kz
0.0001 0.0001 0.0001 myfsec
|
[]oid Ratio Dependency of Permeability{dk) 0.5
Spedfic Storativity(Ss) 0,001 1fm Auto

Note 1: The relevant parameters use assumed conditions.
Note 2: Unsaturated parameters are not defined in the seepage calculation process; the soil is treated as saturated.



IN-SITU RECORDED RAINFALL | HOURLY RAINFALL

IkI'I vlm w | ] w | hr VI

El [Tl Unit (kn/m/J/hr)

Material Prope .
/7 Hinge - N

Prop./CSys./Func. | Seepage Boun . o %
72 hours rainfall variation

Mame  72hrBEF EEHE

Seepage Boundary
Time oz
(he) Value s //‘
/
Monlinear Elastic-Truss 0 o 0.18 y
i ) [ 5 0.04 \
Nonlinezr Elzstic-Point Spring/Elastic Link j 12 01 014 N
Unsaturated Property ; 13 0.18 0.1z \\
. . - 24 0.2 / N
Strain Compatible . 0 018 E 0.1 \\
I F 5 (hr) HoMFEEFRE (m) : 3 0.1 "o "4 N
a ' @ Dlljli 0.06
Excel data : Copy & paste the data o | ool Y -
2 0.1 &0 0.06 voal f N
— : 66 0.04 '
1% 0.1z 72 0.03 p
K 24 02 o 5 ¢ 15 20 25 :;I_‘EEE 4 45 50 55 &0 &% 70
30 0.1z
36 013 Description oK Cancel Apply
—— 42 0.1z
GTS NX_2D = 48 0.1
EEERE s 54 0.08
0 0,06
o 0,04
T2 0.03

at:GTS NXA SR YE B fir P -



SURFACE FLUX

Seepage/Consolidation Analysis

£ Define Set 5 Change Property § Nodal Head = Draining Condition
£ Constraint S Review & Nodal Flux Mon ConSolidation #8) Table -
HH Constraint Equation $= Water Level From Results
Boundary
Flux o Flux = Value x Function
Modal Flux  Surface Flux
Mame Surface Flux-1
Type Edge Flux o
Ohiect
Type 2D Element Edge e
=2 Selected 106 Object(s) ] '
Value 1 m3fhrfm

B runction  7rhriETEEHE e

B if q > Ksat, then Total Head = Potential Head Setting:
if surface flux > coefficient of permeability
total head = potential head

Boundary Set |i§ﬁﬁﬂ%ﬁi V| =

& & QK Cancel

4 |

B om o1 o



REVIEW / SEEPAGE

Seepage/Consolidation Analysis

T Change Property g MNodal Head =E Draining Condition

-@ Nodal Flux %2 Non ConSolidation & Table -

&0 Define Set
ﬁ Constraint

£H Constraint Equation 1= Water Leve - Surface Flux [14 From Resutts
Boundary
Seepage Boundary et H
Modal Head — Review o
Name Review-1 ;
Object =
Type  Mode e :
= Selected 213 Object(s) ]
Boundary Set |F'.E'u'iE||I'\'-1| e | =05

& & oK Cancel




CONSTRUCTION STAGE 1 | PSEUDO-STATIC SEISMIC CASE

|l stage set

; = Construction Stage Set | .
Stage Sm‘nulate Stage %‘u’nlume Data Export Stepl ) Seepage_SRM_Dlrect
wizard &2 MName |Seepage_SAM _Direct I Add
Construction Stage Stage Type ;Ful? SRR vl Modify
Construction phase types in GTS NX | [#e e Type Copy
|51IESE | 6 Sespage_ SRM_Direct Fully Couple... Delete
; -D;EﬂI'EES...
Fully Coupled Stress Seepage
Fully Coupled Stress Seepage
Stress-Monlinear Time History StepZ.Deﬁne CS
Heat Transfer
Seepage-Thermal Stress
Heat of Hydration[Thermal Stress) Close
Fully Coupled Stress Seepaage Heat - -

Stress-Seepage-Slope-Monlinear Time History

Define Construction Stage:
Construction Stage Set Name Seepage_SRM _Direct -
Stage ID 1: Construction Stage-1 ~ s Move toPrevious Move to Next [m] Analysis Control...
Stage Name Construction Stage-1 New Insert Delete O Output Control...
Stage Type Fully Coupled Stress Sespage ~ Time Step... Initial Condition
© steady-State Analysis(time =0)
setData Activated Data Deactivated Data (O Define Tnitial Water Level
eh gy Mesh Define Water Level For Global
Defanlt Mesh Set £5 Boundary Condition
0 None
Soft Rock &ly Static Load
Weathered Rock D) Combined Laad Sets Define Water Level For Mesh Set
Weathered Soil g = Contact e
&5 Boundary Condition &5 Jary Condition e
S5 Boundary et 0 Bowndary Set-1
&5 Bowdery Set3 &6 Rommder Lot ? 0 Sub Stace. ..
&5 Review-1
SO SEEET
ER

‘ sl Default Self-Weight
b EEHERS ()
sl AT B
AR Combined Load Sets
= Contact

| sortBy  Name -

L

Construction stage definition

S R ()
) Combined Load Sets
= Contact

Show Data Al ~

L siope Sty
(] Slope Stability(SaM)

Save Close

Activate all mesh sets/boundary sets

)
R,

4ag {
s tdad




Define Construction Stage

Construction Stage Set Mame

Seepage_SRM_Direct ~

Stage ID 1: Construction Stage-1 ~ : Move to Previous Move to Next

Stage Name Construction Stage-1 Mew Insert Delete

Stage Type Fully Coupled Stress Seepage e

SetDeta seedbdME CcONtrol-assignment

= Mesh = Mesh i Mesh
Ay Default Mesh Set Ay Default Mesh Set 5 Boundary Condition

Soft Rock Soft Rock sk Static Load
Weathered Rock Weathered Rock *@ Combined Load Sets
Weathered Sod Weathered Soi g Contact

= & Boundary Condition = & Boundary Condition

% Defanlt Self- Weight Defanlt Self- Weight

sk EEHERS ) B MR R ()

b KT SE () sb TS )
W Combined Load Sets W Combined Load Sets
g Contact g Contact

e

Select all set types
(Even kh/kv for simulation)

| Sort By Name ~ Show Data all w

CONSTRUCTION STAGE 2 | FULLY COUPLED STRESS SEEPAGE

] Analysis Contral...

J Output Control...

Initial Condition

() Steady-State Analysis(time = 0)
0 Define Initial Water Level

[CJpefine Water Level For Global

0 None

[C)Define Water Level For Mesh Set

Ignore initial water leve
s ] 1

[] LDF... Copy To Spedific Stage...

[ clear Displacement
Clear Strain |
B slope Stability(SRM)

Select SRM

Save Cloze




CONSTRUCTION STAGE 3 | ANALYSIS & CONTROL

! Analysis Control X Analysis Control X
General NMonlinear Slope Stability(SRM) General Monlinear  Slope Stability(SRM)
Initial Stress Iterative Scheme
B Estimate Initial Stress of Activated Elements © General (") Enhanced Init Stress
[ 5ave For Restart Convergence Criteria [ Error Tolerance
Undrained Condition Select [ Displacement(L) 0.001
(] Allow Undrained Material Behavior : 8 Load(P) 0.01
[ work{w) 1e-06

Advanced Maonlinear Setting...

Convergence criteria tolerance

Cancel
Concel




CONSTRUCTION STAGE 4 | ANALYSIS CONTROL/ TIME CONTROL

Time Step

Analysis Control

General Monlinear Slope Stability(SRM)

Monlinear parameters

Maximum Mumber of Trials 50
Maximum Mumber of Iterations 50
Stiffness Update Scheme Full Newton-Raphson e
Intermediate Output Reguest Every Iteration w

Convergence Criteria f Error Tolerance

[ Displacement{L) 0.01
8 Load(r) 0.01
[ work{w) 0.0001
Safety Factor
Initial Safety Factor 1
Increment of Safety Factor 0.1
Resolution of Safety Factor 0.01
|| safety Factor Function

Advanced Monlinear Parameters. ..

Cancel

SRM convergence adjustment
(1) Initial safety factor 1
(2) FOS increment by 0.1 each time

(3) Residual < 0.01, minimum FOS reached

| Time Step >

Duration 72 = hr

© User Defined Step

() User

O step

Step Mumber 24

B saveResult [ |Log Scale
[ Generate Step ]

Time

Step (hr) Save Step
4 q "
2 £.0000 v
3 9.0000 g
4 12.0000 v
5 15.0000 T
f 18.0000 I
7 21.0000 g
8 24.0000 rd

() Auto Time Step

72 Hours With 24 Steps.Of Calculation

0.101971621

Last Increment

QK




ANALYSIS | HEAVY RAINFALL CASE

i3 Batch Analyss
Setting -
(5 Modeling

General X-Daramem( Analysis || Perform

Analysis Case Analysis

Add/Modify Analysis Case X

Analysis Case Setting
Title BRI M AT

Description Analysis Control Fa

C Onstruction Stage Solution Type Construction Stage o Output Cantral e

Construction Stage Set Seepage_SRM_Direct ~

Linear Static

Nonlnear Static Analysis Case Model

Alses == Actve Sets
Eigenvalue

Response Spectrum

Linear Time History(Modal) ' . .
Linear Time History (Direct) Construction Stage: 72hr of heavy rainfall analysis
Nonlnear Time History

Nonlnear Time History + SRM
2D Equivalent Linear
Consolidation

Fully Coupled Stress Seepage
Seepage(Steady-state)
Seepage(Transient)

Slope Stability (SRM)

Slope Stability(SAM)

Solve Each Load Set Independently Mame Cancel




CALCULATION

@ DB dde -~
- Geometry Mesh Static/Slope Analysis Seepage/Consolidation Analysis Dynamic Analysis Thermal Analysis Analysis Result Tools

= ET A
Histol

General B parametric Analysis | Design Define Optimizq | Perform st Analysis Options
Varizble Sensor Results Output Probes | Option

Analysis Case Optimize Analysis Histary Tools Fatigue Analysis Case

#Ea. oo, #Eee | HL(F MLE S ® RE /S QEBQAAdCCE BEL EFFHT Q-S-VIB

Analysis v I x

¥ GTS NX - [GTS NxX_

Style ~ Background ~ Language ~

By £ - | Basic - || All Geometries ) - || 7T R BB

Trem D Color
() CATEMP\GTS NX_2D_ SB[k,

B Function

aued qFe]

-2 History Output Probe
-7 S8 Boundary Condition
-7 sl Static Load
[~ €8 Dynamic Load
& Thermal Load
..... ["SE Response Spectrum Load GTS NX Solver X
1) Combined Loadsets
- Stage Set Name Type Description

=} @ Analysis Case ERHBIEETE ST Slope Stabiity(SRM)
? # - Slope Stabi =
# - Slope Stabi. e
B SEEETERISEEL 84 Cons.
T§ parametric Analysis
B Partial Factor
e sensor

Model | Analysis Resufts

e eel

EIGRIEMEAES. . Construction Stage

Properties 1 x
g - 8 Check Onjoff

General

Cancel
X

4 [ GTs NX EERE L5701 859 5 20 SRR BERERTAN STHats b

Qutput

v I x

> GTS NX 2026 (v1.1) (64bit)
= Copyright (C) SINCE 1989 MIDAS Information Technology Co., Ltd. ALL RIGHTS RESERVED.

GIHL




DIRECT METHOD ANALYSIS RESULTS

ofi) SEEETEERETEsF
El@ Construction Stage-1

Seep

SRM is calculated from the last step 1140 : ’

E-E2f INCR=20 (TIME=2.376e+05) i
w2t INC E=2.484e+05) o 100
o 2.592¢+05) £ 1o

=-&f Constr ge-1-5RM 5 1o
-2t INCR=1 (FOS=1.0000) fass
-2 INCR=2 (FO$=1.1000) o] ||
m-2] INCR=3 (FOS=1.1250) 0550

@' INCR=1 (TIME=1.0802+04)
@' INCR=2 (TIME=2.1602+04)
{g INCR=3 (TIME=3.240e+04)
@' IMCR=4 (TIME=4.320e+04)
@' INCR=5 (TIME=5.4002+04)
@' INCR=6 (TIME=6.4802+04)
@ INCR=7 (TIME=7.560s+04)
@' IMCR=8 (TIME=8.640e+04)
m 3 IMCR =10 (TIMAE =0 72N= LN

age-stress couphng analy31s

5 -2 INCR=15 (TIME=1.2962+05)
-2 INCR=16 (TIME=1.4042+05)
w2 INCR=17 (TIME=1.512e+05)
-2 INCR=18 (TIME=1.620e+05)
-2 INCR=19 (TIME=1.7282+05)
-2 INCR=22 (TIME=1.8362+03)
-2 INCR=23 (TIME=1.9442+05)
-2 INCR=24 (TIME=2.052e+05)

Each time step of calculation

E] g INCR=11 (TIME=3.300e+01)
c & Displacements
@ #» Grid Forces
- Nodal Seepage Results
[‘5 #» Reactions
@) Solid Stresses
[z i) Solid Strains
- 3D Elem Seepage Results

Safety Factor vs. Maximum Displacement

@' IMCR=4 (FO5=1.1373)
@' INCR=5 (FO5=1.1438)
& INCR=6 (FO5=1.1469)

=B . Safety Factor

_____ ] 114688 [Construcion ORM analysis results

e o 9 9 9o 9 9 9 g < - o T T T T T T o o & o o & o o o o o
oooooooooooooooooooooooooooo

Maximum Displacement (m)




ANALYSIS RESULTS | HEAVY RAINFALL CASE

Failure surface indicated by horizontal displacement

& maximum shear strain

Heavy rainfall simulation, FOS = 1.1469 Tx Translation(m)

=] Construction Stage-1-5RM
w2 INCR=1 (FOS=1.0000)
-2 INCR=2 (FOS=1.1000) '

-2 INCR=3 (FOS=1.1250) \
w2 INCR=4 (FOS=1.1375)
-2 INCR=5 (FOS=1.1438)
w2 INCR=6 (FOS=1.1468)
=-|sg] Safety Factor

SRM for safety factor calculation e s s

Maximum Shear Strain

% Oe

[DATA ] USSR A, Constructin age-1-5M, INCR=6 (FOS=1.1463), [LNIT] W,
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