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MIDAS GTS NX iIs a Finite Element Analysis software
developed by MIDAS IT, specifically designed for advanced
geotechnical engineering and soil-structural interaction

analysis.

Concrete / Steel Soil - Structure Tunnels, dams, and Bridges, large
Behavior Interaction underground structures infracstructures and
other complex geometries
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GTS NX Maximizing
KEY EEATURES Efficiency  with
' J MIDAS GTS NX
. .
Automated Meshing and Geometry Handling

Advanced Material Includes nonlinear concrete, steel,
Models rock, and soil behaviors

_ Advanced Nonlinear Solvers
Supports solid, shell, and beam

elements for detailed modeling

3D solid modeling

Contact and interface .
and structures, joints, and more

Template-Based Modeling & Reusability

Automatic meshing & Simplifies and refines complex
remeshing mesh generation

Supports solid, shell, and beam Accurate Simulation Reduces Rework

elements for detailed modeling

Integrated Modeling & Post-Processing ]

Models interactions between soil [

3D solid modeling
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Our MIDAS commitment

e Committed to becoming experts in 2D/3D engineering

« Constantly providing technical support, materials, and training
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REAL-LIFE KEY APPLICATIONS

Excavatlon
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ADVANTAGES OF 3D




MULTIPLE TYPE OF ANALYSES and SUB ANALYSIS

Static Analysis

e Linear static analysis
* Nonlinear static analysis

Seepage Analysis

» Steady state seepage analysis
* Transient seepage analysis

Construction Stage Consolidation
Analysis Analysis

Stress-Seepage
Coupled Analysis

« Stress (drained/undrained) analysis « Consolidation analysis * Stress

 Seepage analysis for each stage

* Stress-seepage-slope coupled
 Consolidation analysis for each stage
* Fully coupled stress & seepage

Dynamic Analysis

» Eigenvalue / Response Spectrum analysis

* Linear Time History (mode/direct methods)
» Nonlinear Time History analysis

 1D/2D Equivalency Linear analysis
 Nonlinear time history + SRM Coupled

o Steady-state
* Transient
* Stress seepage

Slope Stability Analysis

« Strength Reduction Method (SRM)

« Strength Analysis Method (SAM)

 Construction stages Slope stability
(SRM/SAM)
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DESIGN PROCESS

Drawing geometries

Making meshes

Assigning boundary conditions / loads

—— Running Analysis
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GRAPHICAL USER INTERFACE
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COMPATIBILITY

Works with most drawing files / CAD formats

File format Description

* dwg AutoCAD drawing files
* dxf AutoCAD drawing interchange files
* X_t * o xmit_txt; *.x_b; *.xmt_bin Parasolid (9 to 29) files
*.sat; *.sab; *.asat; *.asab ACIS (R1t0 2018 1.0) files
* stp; *.step STEP (AP203, AP214) files
*igs; *.iges IGES (Up to 5.3) files
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COMPREHENSIVE SOIL MODELS

Choose the appropriate soil model for your various projects

General Mohr-Coulomb

Hardening Soil (small strain stiffness)

Sand Modified UBCSAND
PM4Sand
Clay Soft soil (Creep)

Modified Cam Clay
Sekiguchi-Ohta(Inviscid)
Sekiguchi-Ohta(Viscid)
Generalized SCLAY1S

(Generalized) Hoek Brown
Rock Jointed Rock Mass
CWEFS

— Mohr—Zoulomik
(@ constant )

/ s Raal soil

Mohr-coulomb

asympitote

Aoxial Siram

Hardening soil
12



COMPREHENSIVE ELEMENT LIBRARY

Saves time by just selecting the necessary elements from the database
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GEOMETRY

« From simple drawing modification to complex building up of geometries
e Intuitive and powerful geometry functions — extrude, sweep, boolean and etc.
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PARTIAL FACTORS

2D analysis can use the partial factor function which was developed based on Euro Code 7.

Partial Factor .

Marne

GTS NX is providing the database for this partial factor as below:
 Design Approach 1 Combination 1

Partial Factor Material | Loads

Ground Material /Structural Property ) o Des'gn Approach 1 Comblnatlon 2
Haterial  Design Approach 2
; ts sand « Design Approach 3...

Directly checking the original and factored parameters

Partial Factor

Parameter Original Factored

Cohesion (c) 30 24 kMjmz
Frictional Angle (@) 36 30. 1666 [deqg]
Inc. of Cohesion 0 Wl kM/m?




TGM & Bedding plane wizard

Easily create the surface of the site by simple topography import
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MESH

Powerful meshing algorithm with Hybrid technology
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BOUNDARY CONDITION AND LOADS

Boundary

Loads

Constraint
Change Properties
Review

Water level

Nodal Head
Surface Flux

Self Weight

Force

Moment

Displacement
Pressure(Surcharge / Water)
Line Beam Load

Element Beam Load
Temperature

Pre-stress

Slip Circle/Polygonal Surface
Draining Condition

Non Consolidation
Transmitting

Contraction

Initial Equilibrium Force
Combined Load

Response Spectrum
Ground Acceleration

Time Varying Static
Dynamic Nodal / Surface
Load to Mass

Train Dynamic Load Table
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WATER CONDITION
Nodal head, line & surface flux, water level
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MULTI WINDOWS

Compare various sections or different analyses in one program window
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COMPREHENSIVE BREAKDOWN OF RESULTS
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RESULT - VISUALIZATION
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RESULT - MULTIPLE METHODS FOR VERIFICATION
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RESULT - MULTIPLE METHODS FOR VERIFICATION
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RESULT - ANALYSIS
REPORT and EXPORT

materials and properties with “PDF” format
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TECHNICAL SUPPORTS

Help manuals / tutorials with various top
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TECHNICAL SUPPORTS

Online training videos

MIDAS GEOTECH OFFICIAL

SUBSCRIBED ()
2 26K subscribers
. Case Study Webinar Series b PLAY ALL

HOME viDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT c
v Why Do You Need 3D Analysis: Comparison with 2D analysis | midas
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Comparison with 20 analysis  [EREIREEERsE] 1AL - 521 views - 3 s ago

nalysia in the 2
D analysis Case Study Webinar: Finite Finite Element Modeling of Case Study: Numerical Case Study: Deep Excavation Project based Training: Box Case Study: Deep shaft in

midas GTS MX Element Method Approach .. Tunnels in 2D&3D | Most. Modelling of a Metro.. under the Groundwater Tabl.. Culvert Excavation Drawing Central London | midas GTS.
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These short video

Online Tutorials - GTS NX

ck tour of the major functionalities o

B PLAY ALL

utorials show the basic workflow with the software. How to easily perform specific projects
GTS NX
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2D Excavation Analy: Master The G
with Partial Factor Fu S fo x Design Report

midas Goo XD Tratning idas GTS X & GEO XD 2D Exc

Case Study webinar: Finite
Element Method Approach t.

Deep Excavation Drawing:
From importing to generatin_.

Eurocode : 2D Excavation
Analysis with Parti

BTop 10 Most commaonly
1 Factor. Asked Questions for Geo X .

Online Tutorial: How to
quickly master the...

icins GTS Mx 9

Why Do You Need 3D 30 Numerical Modelling for (GTS Nx] Advanced tutorial: [GTS NxX] Piles Foundation
Analysis: Comparison with... Geotechnical Analysis |... pile foundation constructio. Complete Tutorial

AS GEO

JTECH OFFICIAL
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Analysis with Partial Factor..,

©Online Tutorial: How 1o
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Case Study Webinar Series

Online Courses / Case studies

— g -

-..\‘--.-.____, On-Demand

On-Demand

Comprehensive Slope Stability
Analysis and Design

February 16. 2021

Duraticn : 60 kin

MIDAS Team has a

Free FEM Online Course in 2021
Overview

Feb - Jume. Z0217 (G montns)

260 Kin

Duretic

Sub-Structure Analyses
using MIDAS GTS NX

January 28 2021 (Thu)

Duraticn : 40 Min

Deep Excavation Drawing:
From Importing
to Generating Outputs

Eurocode: 2D Excavation
Analysis With Partial Factor
Function

7. 2020 {Thu}

Curati

50 Min

rich experiences and know-hows to help practicing engineers

Finite Element Method in the
Stability Analysis with a
Complex Geological Structure
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GTS NX NATMZE 4

FEANX BSMH18/EHEREE

Embedded Truss Element
(Rock Bolt)




FEA NX Case Study: NATM Tunnel Analysis

VERTICAL SHAFT
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GTS NX Case Study: NATM Tunnel Analysis

TUNNEL SEGMENT Anchors (Prestressed Application)

Construction Stage
= =] Backfill Grouting and Lining
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GTS NX SLOPE

STABILITY ANALYSIS

2Dt - BiE L
Stress Analysis Method (SAM)

2D - A 2
Strength Reduction Method (SRM)

3D
Strength Reduction Method (SRM)

33



GTS NX 2D SLOPE STABILITY ANALYSIS

Post-Excavation Slope Stability Calculation

2D r-A2.SAM

Weathered Soil

Weathered Rock »

Soft Rock

2D M-H T 3.SRM

SRM gradually reduces the shear strength parameters (cohesion ¢ and friction angle ¢) of the slope foundation material until the analysis becomes unstable (diverges).
At this point, slope failure is assumed to occur. The maximum strength reduction factor at this divergence point is taken as the minimum factor of safety for the slope.
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d3-#» Grid Forces
-# Reactions
£ Plane Strain Forces
i} £5] Plane Strain Stresses
4 2= Plane Strain Strains
{s8 Safety Factor
88 1.50106 [Slope Stability(SA..

Tx Translation(m)

Model Analysis Results

2D -2 2DAH-F3H2
SRM&EtE 2 Z = 1% 8(1.50625 SRMZ #8 7K 3 £ 72 Fll 5 A BY ] FE 422 #| B B SR T

Results & x

Item D Color
&) CATEMP\GTS NX_SER8 45301 8
-y Post Style
fi§ Default Style
=) BEBEELR
=2 Slope Stability(SRM)
5 @1 INCR=8 (FOS=1.5063)

- B Displacements

L #p» Grid Forces

-4 Plane Strain Forces
{5 Plane Strain Stresses

' Plane Strain Strains
|--|agl| Satety Factor

{88 1.50625 [Slope Stability(SR...

Tx Translation(m) Maximum Shear Strain
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GTSNX 3D SLOPE STABILITY ANALYSIS

3DTerrain Surface Features 3DTerrain Solid Features

Self-Weight

300m x300m

Results

3D I
| SRMEtEZLZE1%E1.5125
a:rg:\TEMP\GTS NX_EERE 251301 2 = Color

WY L e

[l Post Style

[ L8 Default Style

o) SERTEST

&2 Slope Stability(SRM)

- INCR=1 (FOS=1.0000)
wBf INCR=2 (FOS=1.2000)
@] INCR=3 (FOS=1.4000)

152 INCR=4 (FOS=1.5001
3] INCR=5 (FOS=1.5125)

16T SIS, S o, Mot P 415, [ 196
Model  Analyss | Resufts

Tx Translation(m)

Maximum Shear Strain
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GTS NX GROUNDWATER SIMULATION

Total Head —

Nodal Head
| 76 m

Valus -
\ @ Total  (OPressure

/ Flow Path

Nodal Head

Seepage Flow Rate




—GT S NX Seepage-Stress Coupled Analysis
Stagel.Seepage Analysis

KIS E18.42(m) BRKsE

Y I

R
E3
Stage2.Stress Coupled Analysis
=8 5175

38




Results

jF%“l‘g"\E/%/JIL”\ICR 1 /95/IZIKLZI:§

FE INCR=21 : BN%&R

Results

tem

&':} CATEMP\GTS NX_EEERS L 5701_8

= E. Post Style
. L.[= Default Style
= ff) 0EEERENRELT
o2 WA
- @B INCR=1 (LOAD=1.000)
=2 B
-] INCR=21 (LOAD=1.000)

Model Analyss Resuls

Displacement Total(m)
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MIDAS INTEGRATION

MIDAS
Design

MIDAS MIDAS

Design Solid
Simulation Simulation




Solid Total Solution

TERIED

R 3iTE DAk

| 1% 22 22 Tith T P& E= 93 o

— EHREBSS

Solid
Simulation

|, 14 PR =5 53 AT

MESHFREE

B 1 3t 72 [Bl 3% o0 A

©
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CIM + FEA/GTS 3D Model Integration

CIM-3DAutomatic Model Adjustment Along Alignment Bridge & Tunnel Wizard

43



CIM+GTS 3D Model Integration

CIM&GTS NX
Direct Conversion of Solid Features
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GTS/FEA NX+CIVIL Smooth Conversion
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2D MODEL IMPORT

New Import the geometries or FE model in the selected file

= ™ » This PC » Local Disk (C:) » TEMPDaft e @) Search TEMPDaft el
J Create a new document - Import CAD File...
k% Import the CAD file into a current project i _
opan Organize = New folder =~ [ a
~* Dpen an existing document » DXF 2D (Wireframe)... - .
J 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
Save the active document o, DreD (S T _"J Gallery
“s@y 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
TIas TTXCor -
Impo Import the midas MXT fle. ¥ Dounloads IS’ saMwith anchors 3/13/2025 2:20 PM DWG File

rt
‘I I Import the selected file 3

-] 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) '
. "I Choselth slactveldagimant . Import nodal results File u Videos
Execute Mining Model Convert... TEMPDaft
Close All Execute Mining I Convert
] Gose all documents C anert Hachean Tnent e File name: | *.dwg v|  AutoCADDWG (R11to 2010) Fi ~
Open Cancel
N




INTERS

ECT FUNCTION

N

&
\\

&( Example of Intersecting points ]




Add/Meod

fy Matena
¥

1

SOIL MATERIAL

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
ol 1 Name  SOL1 Color v
Model Type  Mohr-Coulomb ~ [Dstructure

General Porous  Non-linear

Thermal  Time Dependent

Unit Weight(Saturated) 18 kNfm?
Initial Void Ratio(zo) 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.. |

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)

5 kMfm2 I 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  S0IL1 Color ~
I Model Type  Mohr-Coulomb VI [ structure
General Porous Mon-linear Thermal  Time Dependent

Elastic Modulus(E) 15000 kNjm?2
Inc. of Elastic Modulus 0 kNfm?
Inc. of Elastic Modulus Refgeight 0 m
Poisson's Ratio(v) 0.25
Unit Weight{y) 18 kNjm?
Initial Stress Parameters
Ko Determination 0.5

o Automatic

() 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/Moedify Property 4 Plane Strain
Mo Mame Type Sub-Type Create |~
D 2 Neme SOI1 coor [ ]~
1 20 Shell MOdlﬁf
2 S0IL1 D Plane Strain
3 S0IL2 s ] Flane Strain Copy Material 1: 501IL1 w| €
4 SOIL3 ] Plane Strain Material CSys
5 ST ey Hla far ] Delete o
CSys Global Rectangular ~
5 D-wall D Beam Y 0
Import...
7 SULUR R 10w gy 10 Truss () Angle 0
s |__saussixazex.. 1 Truss I
9 Interface Proper... Other Interface ¢
10 Interface Proper... Other Interface
11 Interface Proper... Other Interface Beam — Apply
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 | |
[:I Taper Section+ Section-j
Cross Sectional Area(A) 1 1 me Constitutive Behavior From Material ~
Torsional Constant(Ix) 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 2 Torsional Constant 0 me
| e I
Effective Shear Area(Az) 0.833441841  0.333441841 m2 Torsional Stress Coeff. 0m
Shear Stress Coefficient(Gy) 1.5 1.5 1/m2
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
O spaang m /] Section... H-5ection
] 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
e . e e e e "
iy Geogrid(1D) Plot Only(1D) Fipe I lid Rectang M |
Embedded Truss Beam Embedded Beam I B I
jin} L Name 1D Property Color - ) : D 0 :
Constitutive Behavior From Material ~ I H :
Material 5: CONCRETE v 1€ 1 I
[ Hinge Property 1 I
Cross Sectional Area(a) 0 ma : 3 I
Note: Spacing defines the distance B e ] :
. - |
between each individual element ! |
. - I
that will be generated along a line _ ! :
or curve when using truss-type "
|

elements. ) o) 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 Seepa

E:l @ @ r_ >< I B @ % E l FF; CDunsFaceI Gn:Fac: P(u;nt J
t., SA g —_— -?-- ,-"é/ 32_;1 @ | @ I% Beddin ; | Tolerance 0.0001 m
T & @ =yl P @ B K pane

Point & Curve Surface & Solid

Point  Curve Imprint Auto

Geometry Meash Static/Slope Analysis Seapal e e e

=3 Selected 35 Tool Object(s)
Y@ O XT |86
— | (@] Select Tool Direction
—— .?.. ){/ {:;; @ 0 T 'l (32 Points Vector | % Y z

Bedding 80,0

e & &
j&@ﬂfﬁjufﬂ @@@Eﬁ] Plane 41,1

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

E & oK Cancel Apply




MESH - SIZE CONTROL

Geometry Mesh Static/Slope Analysis Seepage/Consolidati

[TI. (%} cornp. Prop. — &2 Def. Size
L
< CSys /4 Hinge - || =+ 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 $ B O Cancel Apply

4
o

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

|

T

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

A e julel - E
Generate me ce
B Merge Nodes
Tolerance 0.0001 AutoFace  Auto-Area Map-Face Map-Area
Element Size Growth Rate
Fine Coarse [ E Selected 7 Object(s) ]
1
. — Size Method
Min/Max Element Size 2.000 O size () Division I IR L
L 1
Small Large Property
2D Mesher 1 15001 N e
Delaunay Mesher ~
MeshSet | Soilt v
Element Type
Tri+Quad el E & 0K Cancel Apply ==
[ Higher-Order Element ;
Midside Modes on Geometry
18 skip Meshed Face(s)
Pattern Mesh
I8 Register Each Mesh Independently <
oK Cancel o ————
— 1

JLAE Qoo+ HE: FFEFFEE of © lessE——07»A

| Ry | Er |- Basic

= All Geometries (P}




MESH - EXTRACT ELEMENT

; [&l Create [S|E4 PLC A - & I_@ Geometry
Extract Element = =7 el gy p® GEDmEtr}f Set-1 1
I [HITH B of 22l Bedding Plane
Geomelry Mesh = I 81 v el -5 Export Shape
Type  Edge v Elerment [-fawy Mesh Control
=] Selected 15 Object(s) I Mesh
— T T [/ Default Mesh Set 1 ——
Skip Duplicated Faces
- . =7 7/ / | 1 il v i Soilt 2 —
Orientation (Element Z-Axis) : P - L] P B p@ Soill-1 3 _
Beta Angle: 30 [deg] 1 .
1 1 1 1 [V & Soill-2 4
Property | : ..... ¥ (@ Soil1-3 5
6 & Dwal I 1 11 e Vi Soill-4 b C
Mesh Set (DNIN DR B . 00 | . ¥ (@ Soill-5 7
") Register Based-on Chject Shape : : ----- p@ 50il1-6 ] I:
Dzegfsrer Ease:—on gwner I.S:'lazes t : T . 0000 | p@ Sail? 9 |:
I LS LA A Y i V(5 Soil2-1 10 —
| Extracted Mesh Set v & .
N R . | ¥ @@ Soil2-2 11 —
=7 OK Cancel Apply : : b N A~ i p@ Soil2-3 12 _
B < e ] ¥ (8 Soil2-4 13 [
L.l =0 0 s I [# (@ Soil2-5 14 (|
(0 Ve SO T U F@ Soil2-6 15 [
Ll B o T | 18 e

‘Extract elements’ for retaining wall Note: By using the ‘Extract Elements’

function, it is needed to open geometry
and corresponding mesh set



INTERFACE

Create Interface > Type  |From Element Boundary W

From Element Boundary
Parame|Manual Mode ID Input

Convert Element
L e

Line Shell  Plane

Element ID 1194

Method FTQIT 1T

= Property erom Mesh-Set (Tf¥-cross type)
Type | From Truss/Beam v © ManiFrom MNode

Parameters “ nterface x Creste Interface X [ [

\.-/ R Line  Shel  Plane Line  shel  Flane

Selected 22 Object(s) > - .
Method Method
8 Merge Nodes [%Elected 2 Obje.. ] e From Trussfean e From Trussfeam -
Parameters

E Select Eement(s) )

|

| E2 Select Element(s)
Pr':'pert!l" Parameters B Merge Nodes «Selected 2 Obje... : L-Merge Nodes @E\Eﬂed 20bje...|

O Manual Input o leard Property Parameters k. I Property Parameters
© Marual Input O wizard ' 1 © Manual Input O wizard
) (Register Interface Mesh Set Separately ' [ORegister Interface Mesh Set Separately
D REQIStEr Interfa::e MESh SEt SEpEFEtEl}' (@ Create Other Element  Rigid Link ~ : @ Create Other Element  Rigid Link ~
-
B Create Other Element  Rigid Link e i - Py 5
Prnperty E & OK | Cancel | Apply =& OK | Cancel | Apply
9 9 Interface Property(Wizar B
Mesh Set | Line Interface o | Interface Wizard Data *
= & oK 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

. . . [=l Create [ Hif -
Interface Wizard equation from Midas GTX NX manual o EITE

I 3 81 1 el
/ t Where: Element

d,
Sosa Here, K,: Normal Stiffness Modulus
K =G/t Egeai= 2 X Gy X (1-v))/(1-2X V)  K.: Shear Stiffness Modulus
toorw G R? x Gson t,. Virtual Thickness Factor
C=RxC._ Gqoi= E/(2(1+vg)) R: Strength Reduct!on Factor
i soil C;: Interface Cohesion

K, =

Normal Stiffness Modulus (Kn) is 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
Structural Parameters

Sandy Soil/Steel Material 0.6~0.7 B ] :
) [ virtual Thickness Factor{tv) 0.1
Clay/ Steel Material 0.5 =
|__| Consider Element Size
Sandy SO”/ Concrete 08~10 Line Interface Thickness
[ duction fo flow
Clay / Concrete 0.7~1.0 — conucten forespase fon

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




LOCAL AXIS READJUSTMENT

1e/Consolidation Analysis Dynamic Analysis Therrmal Analysis Analysis Result Tools Syl
Jef. Size @ 10 5 20--30 Bls Rename 1@ extrude [ Sweep || B Trans. 3 5 cale @, Create Oé*jl Egrl &3
rop Ctrl. &8 20 B copy B Dwide || 8 Revolve I Project || B Rotate , % Delete %l 0ot ol
- 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 ABEQACC+ BHEF FIAPEPHT ©--YRH

@5y | £ - | Elementm * 1D Elem S CEER L ' HCIZIE 2
Add/Modify Mesh Parameter bl

Mode 1D D 3D 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

& Mesh

[ Default Mesh Set 1

[ £ Auto-Mesh (Planar Ar... 2
[ & Auto-Mesh (Planar Ar... 3

[ £ Auto-Mesh (Planar Ar... 4
[¥ & Auto-Mesh (Planar Ar... 5

[ 3 Auto-Mesh (Planar Ar...
[V & Auto-Mesh (Planar Ar... 7

[ 3 Auto-Mesh (Planar Ar... 8
[V & Auto-Mesh (Planar Ar... 9

[ 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...

] Auto-Mesh (Planar Aolo

--[@ &) Auto-Mesh (Planar,  Show

[ Auto-Mesh (Planar Hide

--[¥ & Auto-Mesh (Planar Show Only

[/ Auto-Mesh (Planar Hide Only

& Contact Show <-> Hide

3 Element Parameters

/7 Hinge

Model Analysis Results

clude Mesh Set [tems x

O Element (C)Node

:> O Indude (D Exdude

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

& OK Cancel Apply

aICE ] HE NG Tl

Display Mode

3roperties Display »

= Mesh Set Transparency e
jul Shrink...

Show

Hide
Name
e ' Show Only
Element Count Rename (F2)
Hide Only
]Z Contact Show <-> Hide

34 Element Param

1A Hinge Include/Exclude Elements & Modes

odel Analysis Reg Display Mode R
. 3

operties Display

Mesh Set Transparency

D Shrink...

tame Delete

Color

Rename (

Flarmeant Cannt




BOUNDARY CONDITION

Static/Slope Anabysis Seepage/Consolidation Analysis Dynamic Anabysis Thermal Analysis Analysis Result Tools
L = o . . Fl .
% “ R Stage Set e Volume Data Export &6 Define Set m} Sloshing Constraint T: Slip polygonal surface
Simulate Stage - ﬁ Constraint % Change Property ﬁkﬁ.’ater Lewvel ¥ Table -
Define || Stage e, ) B Partial Factor : , Be ,
Contact|| Wizard B3 Auto Set §H Constraint Equation =&, Slip circular surface 5 SRM Inclusion
J Contact Construction Stage Boundary

PSS T [ ) [y sy

Basic  Advanced Auto

MName  Constraint-1

Select Object(s)

B consider All Mesh Sets

8 Boundary Set | Boundary Set-1 v | & | S VAL IR, e T O

oK Cancel Apply

Pa1eaJd SI UoIIPUo Alepunog

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).



CONSTRUCTION STAGE

Construction Stage Set *

MName Excav Add

E————— o [ Define construction stage:

No Name ype Stage Name - Set Data —> Initial condition - Save 2>
[ 1 Excav Stress Delete N eW
Define C5... i
Define Construction Stage
Construction Stage Set Name Excav-RwW ~

Stage ID 1: Inital ~ '+ | Move to Previous Move to Next O

Stage Name Inital Mew Insert Delete O Output Co

Stage Type Stress ~ Initial Condition

[ Define Water Level For Global
SetData Activated Data Deactivated Data 0 MNone
=] @ 93]" = @ Mesh @ Mesh [T 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 Link Mesh Soill-1 B Clear Displacement
Sm.ll Sm..ll 2 B Clear Strain
Baill-1 Soill-2
Saill-2 Soill-5 ([ slope stability(sRM)
Bodll-3 Bodll -6 [T slope Stability(Sam)
Soill-5 Soil2
Soill-6 Soil2-1
Soil2 Soil2-10
Soil2-1 Soil2-11
Soil2-10 Soil2-12
Sadl2-11 Boil2-12
Sail2-12 Soil2-14
Sail2-13 Soil2-3
Soil2-14 Soil2-4
Hoil2-3 Soil2-6
Soil2-4 Soil2-7
Soil2-6 Soil2-8
Soil2-7 Soil2-a
Snil2-R =128 Bnmndars Crondition

Sort By Name e Show Data Activate o Save Close




CONSTRUCTION STAGE 1

i ion 5 Geometries || || 1! = 4 A
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 Contral...

Stage Type Stress e Initial Condition

[ Define Water Level For Global
Set Data Activated Data Deactivated Data 0 m None
E|_§§ Mesh 5_§§ 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 Snill-1 8 Clear Displacement

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

Soill-1 Sodll-3

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

Soill-3 Sodll-6 () Slope Stability(SAM)

Soill-5 Hoil2
Soill-6 Hoil2-1
Hoil2 Hoil2-10
Soil2-1 Soil2-11
Soil2-10 Soil2-12
Soil2-11 Soil2-13
Soil2-12 Soil2-14
Boil3-13 Soild-3
Soila-14 Soila-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)

() 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 <2l x> Active Sets

() C\TEMPDaft\NXGTk.gts
-2 Function

);Ej History Cutput Probe
W8 Boundary Condition

- [WEk Static Load

..... [#<E Dynamic Load

..... ¥ £H Thermal Load

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

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

Solve Each Load Set Independently Mame oK




RESULT - VERTICAL DISPLACEMENT

Eﬁ Excav-RW

=2 Inital
@ INCR=1 (LOAD=1.000)
B rRw

@-2] INCR=1 (LOAD=1.000)

—-jaz] INCR=1 (LOAD=1.000)
Eﬁ' Displacements
B TOTAL TRANSLATI...
C |
-[& TOTAL ROTATION ...
B RXROTATION (V)
- RY ROTATION (V)
- RZ ROTATION (V)
B TXY TRANSLATION..
B TYZ TRANSLATION..
B TZX TRANSLATION..
]--d@z Grid Forces
. #p 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 = Advanced - Cutting
Diagram

I¥in:-0., 000546507

a0, 00520466

Max: 2,09e-04

Min: -5.54e-05

DISPLACEMENT
T, m

+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%

+3.69179e-03
2%

+3.18750e-03
1%




1L

RESULT - BEAM STRESSES

BEAM STRESS
S0Z , Kijm~z
+3.004188+01
20.0%
+2,19380e+01
5.0
+1.35%42e+01
10.0%
}5,73034e+00
30.6%
2.37348e-+00
15.0%
-1.04773e+01

=

W

l

BEAM STRESS
S ON MIoEs, kiyjme2

+6,39301+02
5

o

586150402
2%

+5.32995e+02
2.2%

4, 7984 7e+02
5.0%

+4,26695e+02
3.9%
+3.73544e402
7.8
+3.20392e+02
o

. 42.67240e402
8%

+2,1405%+02

10063
+1.60937e-+02
£

4%
+1.07786e+02
o
3

+5.46342e+01

17.2%
+1.45262+00



RESULT - COMPARISON

PLACEMENT




MiIDAS

3D Excavation with
Soil Retaining System

TR

john@midasuser.com.tw



PROJECT CASE OVERVIEW

Rectangular Excavation : 10 x 20m
Depth: 12m

Soil Property Depth (m)

Buried Layer

Colluvium 3-7
Weathering Soil 7-12

4




PROJECT CASE OVERVIEW

Retaining Wall All throughout the excavation faces

4 pieces; Laid along the centerline

King Post of the longitudinal distance

Prestressed 8 pieces per longitudinal face; 4

Anchors pieces per transverse face
- 4 sets starting from the first
Braces .
excavation layer
Eo 2 sets starting from the first
Struts &

excavation layer




DESIGN FLOW




3D MODEL IMPORT

2- MidasPractice Vl @' ? g ""

P

Mame Date modified

Type

€2 02 3D Excavation_Start 6/7/2024 9:15 AM

B Read Result File

GTS

Desktop

Libraries

This PC

i

Net:-:nrk

Open Midas tutorial — Lesson 2

File name: 023D _

Files of type: GTS I

Analysis Case  Solution Type  Results




GEOMETRY MODELING

Loft

Sweep

Extrude

Protrude

fodel

Item
r-$HE Work Plane
[]—--,}—» Datum
E-E Material
-HE Property
[—]—--F@ Geometry

r@ Geometry Set-1
G0 Single-stage strut
[ Two-stage strut
TGP Third-stage anchor
&P Four-stage anchor
571 Plus peg

T Revolve
— 4

D

v Excavation and Walling

. Bedding plane
r@ Cutting surface
£ r@ Ground area
.’ Bedding Plane

ﬁ Export Shape

[j—--q% Mesh Control
- (3 Mesh

[j---g Contact

(T===] SN (= R R S N

—
=

Calor

Change into ‘Edge’, then ‘Select All’

L

Model Analysis Results

'roperties
-] Edge Information
Length

Protrude

Extrude Revolve Loft

¥ Selected 68 Target Ohject(s)

Direction

Sweep

a2y | £
X

Basic = Datum Axis [¥) v

lo &

Direction Selected ] ——

O 2 Points Vector X

0,00
i, 1, 1
() Normal of Profile(s) [
I8 Reverse Direction
ﬁ::gth —2 <
) Until Select Tool Surface(s)

Imprint
B Make Solid
[ Extend Geometry
Fuse Cut
Select Base Shape
Geometry Set | SEliEngEl-iol ~
B @ o oK Cancel Apply

=
-

SR OB F




GEOMETRY MODELING

gT o Revolve
Loft
Extrude
Sweep
Protrude
X
D Color |E|EQ} :EE: - | Basic -
| Protrude b4
Extrude Revolve Loft  Sweep
Er@ Geometry v Selected 1 Target Object(s)
=)-[EF) Geometry Set-1 1 —
i irection
¢ m-[PIER Solid [6]
- [JEF Single-stage strut 2 o [El Direction Selected
&) Two-stage strut 3 () 2 Points Vector X ¥ i
[TE5) Third-stage anchor 4
r@ Four-stage anchor 5 0,0,0
r@ Plus peg B 11,1
- 1E§) Excavation and Walling 7
r@ Bedding plane 3 () Mormal of Profile(s)
m HEP Cutting cuface g [ Reverse Direction
I W@ Ground area 10 I o
- Bedding Plane
80 =
ﬁ Expgrt Shape 3l o LEHQH‘I _—
[]--F:% Mesh Control i) Untl ? BEECT 00| SUrTace(s)
— J Imprint
Model Analysis Results
. B Make Solid
Properties B x [_JExtend Geometry
= Face Information Fuse Cut
Color [[] moFFa3 Select Base Shape
Type Plane
Area 1540 m*
Weight Center [ 5 -30, -11]
Geometry Set | Geometry Set-1 o
/ =

=1
&1
i



GEOMETRY MODELING

w

Solid

i

Surface

Divide

Divide Solid Function creates partition for the soil

model

Model

Item D

[-$H Work Plane

[ Datum

&€ Material

i-HE Property

[_jl_a Geometry

E||_® Geometry Set-1

- VIR Selid [7]

o--[TEF) Single-stage strut 2

JI_@ Two-stage strut 3

1[G Third-stage anchor 4
5
6
7

£

E

E

(- [7/&) Four-stage anchor
&1~ Plus peg

- [T&F) Excavation and Walling
r .

[£
|

=M
0 W& Cutting surface 9
=

a Bedding Plane

ﬁ Export Shape
[]---c% Mesh Control

Colar

Model Analysis Results

Properties
E Face Information
Area

Divide Solid

% |

Face [F}

By Surface
] Selected 7 Target Solid(s)
Dividing Tools
O (5] selected 2Tool Surfoce(s) |
() 3 Points Plane
1,0,0
0, 1,0
0,0, 1
(O Dividing Plane
X Y z
0 m
(C) pivide Touching Faces Eelect Object(s)
B8 Delete Original
@ pelete Tool

=& nd OK Cancel Apply

Geometry Set




GEOMETRY MODELING

)|«

Solid fSurface
Divide
Model i . [ b &
Trem . D Color [y | &£ - Basic © AlGeometries®) - [[EIh = | RE BB F
158 —
160 —
161 —
162 —
163 —
-G Single-stage strut 2
- [T6) Two-stage strut 3
- [T &) Third-stage anchor 4
[}F@ Four-stage anchor 5
[}F@ Plus peg &
E :ﬁi r. i FRATTANIH o &
[ ; - &) Bedding plane 8 ™
3 o
[T Ground area 10 —
-4 Bedding Plane [
E Export Shape |I II
-5 Mesh Control | /IIT
|
[V 3 Mesh g ¥ I
- g% Contact |I III
s ] |
Model | Analysis Results !I
Properties s

|
[ I
E Name
jin] 154
Name Extrude
Calar . O0BFFF
Volurne 400 m#



GEOMETRY MODELING

////,//Vz/// Munnuy

SN

///

Curye Imprint Auto

Paint

Excavation Area <+

Selected 10 Target Object(s)

Selected 4 Tool Object(s)

—{Z]

Plug Pegs

|

oK Cancel Apply

G & o

|

Imprint Function projects edges

(pegs) onto another face




GEOMETRY MODELING

ﬁfff-f' Check Duplicate ' = === 1 a @’ % &%
:ME-_k'S ape X: B 0 @ % -ﬂg 1
| CheckShape RepairShape Check Duplicates 4 » : Ifi @ @ Ffﬂ Plane
: I Surface & Solid
| 8 visible Shapes Only 1
: Tolerance 0.0001 m :
: Check Type :
1 () check Duplicate Paints :
: Include Sub-Points 1
1 |
1 8 check Duplicate Edges/Wires | f -
| (e i [ Auto Connect finds and
! |
E “C:j‘d“j"j‘:m I | connects shared faces or
: B Extract Boundary Topology i ed g eS betwee n a.dj ace nt
: i \_volumes or surfaces.
: Remove Duplicated Shapes :
|
: &7 Apply Close :
1 e o o e e e e
Auto Connect *
Share Face
Method  Boolean -

[ E Selected 13 Target Object(s) ]

B & md oK Cancel Apply




PROPERTIES - SOIL MATERIAL

Name Buried layer Colluvium Weathering soll
Material Isotropic Isotropic Isotropic
Model Type Hardening Soil Hardening Soil Hardening Sail
Poisson's Ratio 0.333 0.306 0.384
Unit Weight 16 17 20
KO 05 0.441 0.74
Unit Weight
(Saturated) 20 20 22
Initial Void Ratio 05 0.5 0.5
Drainage Parameters Drained DCrained Drained
Permeability 1 1 1
ESOref 22,000 43,000 150,000
Eoedref 22,000 43,000 150,000
Eurref 66,000 125,000 450,000
Failure Ratio 0.9 0.9 0.9
Reference Pressure 12 47 110
Powiezfei:i:m 05 05 05
Friction Angle 30 34 38
KOnc 05 0.441 0.384
Dilatancy Angle 0 4 5

Cohesion 5 10 15




PROPERTIES- STRUCTURAL MATERIAL

Name Structure material 1 Structure material 2
Material Isotropic Isotropic
Model Type Elastic Elastic
Elastic Modulus 210,000,000 200,000,000
Poisson's Ratio 0.3 0.3

Unit Weight 76.98 76.98




Generate mesh(Solid) -,

Auto-Solid  Map-Solid 20->3D

ittt |

v

[ E' 40 Edae(s) Selected
select Interior Point(s)

[ |Register Each Mesh Independently

[E| Select Object(s) ] Iﬂ Consider Imprinting Shape on Face I
Size Method 2 2 walling,Plus peqg,Strut ~ || H&
Size 1| =
° _— B Merge Nodes
IR - Tolerance 0.0001
() Automatic
More Less 4.01 Element Size Growth Rate e e o B
Fine Coarse
. 1.1
Hybrid Mesher st
B Maich Adjacent Faces Min/Max Element Size 1.100
' 1.1
Smaill Large
Property <
& 6! Weathering soi ~ | & [ Higher-Order Element T
Midside Modes on Geometry us —
Mesh Set | Auto-Mesh(30) v|

B & oK, Cancel Apply >

C] Geometry Proximity
B Pattern Mesh
B Register Each Mesh Independently

oK Cancel

NOTE:Generate meshes with
nodes connected to interior edges




3D MESH

id) X

Generate mesh(5

Auto-Solid  Map-Solid  20-»3D

| (= Selected 3 Object(s) ]

O size 3«

() Division 10
() Automatic
More Less 401

Hybrid Mesher ~

@ Match Adjacent Faces

Property
6 6 Weathering soil ~ | B

MeshSet | Auto-Mesh(30)-13 ~]

E & OK. Cancel Apply >

Vodel X
Item 0] Color
TGP Plus peg 6
[P Excavation and Walling 7
[T Bedding plane 8
s r@ Cutting surface 9
r@ Ground area 10
Bedding Plane
5 Export Shape
7 Mesh Control
&)W Mesh
[V &3 Default Mesh Set 1 —/—
o 12 —
W B 13 I
e s 14 .
-~ W B 15 I
- Ba 16 —
- e 17 =
—
v Meathenng sol
¥ & Colivium 25 I
Model Analysis Resufts
Sroperties o x
= Mesh Set -
D 23
Name Buried layer
Color [ Fraoo0
Element Count 3564
Node Count 3448
Property 4 : Buried layer
Material 3 : Buried layer
Mass

= Mesh Generation Information

t 1
&Ry | £ - | Basic ~ Mesh Set (M) -

Element

Layer 1: Buried Layer
Layer 2: Colluvium
Layer 3: Weathering Soil




3D MESH - PARAMETER CHANGE

Add/Modify Mesh Parameter

*
Mode 1D pris] EY
Change Property v
[ﬂ Selected 4164 Object(s) J
Select 3D-property from the below list.
Property
I 4 4: Buried layer ~ | &
= CK Apply

Add/Modify Mesh Parameter

MNode 1D D 30 Other

Change Property

(=] Selected 8080 Object(s)

Select 30-property from the below list.

ty
I 5 5: Colluvium

VH[i

=% oK

Cancel

Apply

Node 1D fein] EN Other

Change Property

(= Selected 7737 Object(s) ]

“SElECT SUTopeT Y o o e e

Property

& &1 Weathering soil ~ &

&2 oK

Cancel Apply




3D MESH - ELEMENT

Extract Element * Extract Element X

Geometry  Mesh Geometry  Mesh

Type Face w Type Edge w
Select Obij
[E Selected 128 Object(s) ] (= elect Object(s) ]
Skip Duplicated Faces
(") skip Duplicated Faces
Crientation (Element Z-Axis)
Orientation (Element Z-Axis) Beta Angle: 90 [dec] <
Beta Angle: 90 [deq] Z
Property
Property 2 2: wallng,Plus peg,strut -~ HE
1 1:sheetPile ~ | |HE Teres
Mesh Set

[ Reqister Based-on Object Shape
) Register Based-on Object Shape

[ Register Based-on Owner Shape

) Register Based-on Owner Shape

Register Based-on Owner Mesh Set

Register Based-on Owner Mesh Set | Stage 4 walling ~ |

| Extracted Mesh Set “

= OK Cancel Apply
& oK Cancel Apply




1D MESH - STRUTS and ANCHORS

Generate mes *
Auto-Edge
[ E Select Object(s) ]
Size Method
O Size o Division 1 < I

Crientation (Element Z-Axis)

Beta Angle: 90 [deg] o,

Property
2 2: walling,FPlus peg,Strut v [HE

Mesh Set | Auto-Mesh(1D) " |

= & oK Cancel | Apply ==

Generate mesh(Edge) x
Auto-Edge
[El Select Object(s) ]
Size Method
()size ) Division 1 I
Crientation (Element Z-Axis)
Beta Angle: 90 [deq] L
Property

2 | 2 walling,Plus peg,Strut

Mesh Set | Stage 4 anchor-1 e |

E & oK Cancel Apply ES

[ -




SOIL-STRUCTURE INTERACTION

bt
Lline  Shel Plane
Element ID 22453
Method
Type  From Shell v
Parameters
[E Selected 720 Object(s) ]
Direction Both e
8 Merge Nodes +"  Selected 60
Property Parameters
(O Manual Input © Wizard E]
[CJRegister Interface Mesh Set Separately
@ Create Other Element  Rigid Link e
Property
Mesh Set ‘ Plane Interface w |
E & OK Cancel Apply

[& Create [5 B
& L3 &1 i el

Elernent

Structural Parameters
Strength Reduction Factor(R)

([ virtual Thickness Factor (tv)

[C) Consider Element Size

() Conduction for Seepage flow

Materia X
D 6 Name srface Material(Wizard)  Color ’—| ~
W Model Type  Interface ~
General e e L
0.67 Interface Nonlinearities Coulomb Friction
0.1 Structural Parameters
Mormal Stiffness Modulus(kn) 1222435.86  kMjm?
1 Shear Stiffness Modulus(Kt) 111130.533 kNjm?
a Cohesion(C) 3.35 kNjfm?
Frictional Angle(®) 21,1477004 [deq]
oK Cancel B Dilatancy Angle(w) 0 [deq]
[T Tensile Strength 1]
("I Mormal Stiffness in Tension Part o
z

|

NOTE: Guidelines for the
interface calculation and strength
reduction factors (R) are all in
the FEA Manual.




INTERFACE WIZARD

. . . [=l Create [ Hif -
Interface Wizard equation from Midas GTX NX manual T Hi

& 181 b wll
oed |/ t, Where: Element

Here, K,: Normal Stiffness Modulus
K =G/t Egeai= 2 X Gy X (1-v))/(1-2X V)  K.: Shear Stiffness Modulus
toorw G R? x Gson t,. Virtual Thickness Factor
C=RxC._ Gqoi= E/(2(1+Vy)) R: Strength Reduct!on Factor
i soil C;: Interface Cohesion

K, =

Normal Stiffness Modulus (Kn) is 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

difrd LAdid

Strength Reduction Factor

Structural Parameters

Sandy Soil/Steel Material 0.6~0.7 Strength Reduction Factor (R) !
[ virtual Thickness Factor{tv) 0.1
Clay/ Steel Material 0.5
|| Consider Element Size
Sandy Soil/ Concrete 0.8~1.0 Line Interface Thickness
CIay / Concrete 07 ~ 10 [ conduction for Seepage flow

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




PRESTRESSING

Prestress
e — ——— MName Prestress-3
Element Type  Truss/Embedded Truss W
e — —_— ] L 4
Object
[
Type 1D Element e
[E‘ Select Object(s) ] : — P
Global Rectangular < : B ——
Comnnnzrts
Base Function . il —
M 200 kn MNone ~ R
J s 0
[l Pretension Type
Add Replace .
L) L]

Tension(+), Compression(-)

Load Set | Prestress stage 3 v| £

BE & 0K Cancel Apply

Selecting the length of anchors Prestressed: 200 kN
should add a prestressed load




CONSTRAINTS

Gravity

Mame Gravity-3

Reference Object

Type Coordinate v
Ref, CSys Global Rectangular
Components

Gx ]
Gy 0

I Gz -1 I

Spatial Distribution

Base Function  Mone e
Load Set | Gravity v | &
EE & 0K Cancel Apply
Constraint >

Basic ndvancedl Auto

MName  Constraint-1

B consider All Mesh Sets

Select Object(s)

Boundary Set | BC v| £

== QK Cancel Apply




CONSTRAINTS

Prevents Rz rotation

Basic | Advanced Jauto

Mame Constraint-6
Ohject
Type Mode e
=2 Selected 52 Object(s) ]
DOF symmetric Plane
s [Ty Tz XY ¥Z ;
X

[:]F‘.x E]F‘.y HF‘.E

[ Anti-Symmetric

Boundary Set | Control rotation v| =%

B & oK, Cancel Apply . .
The deformation or rotation

is constrained to prevent the
degree of freedom errors for
the pegs.




Define Construction Stage

CONSTRUCTION STAGE

Construction Stage Set Name Construction Stage Set-1 ~
Stage ID 1: Initial ~ % | Move to Previous Move to Next O Analysis Control...
Stage Name Initial Mew Insert Delete O Output Contral...
Stage Type Stress v Initial Condition
() Define Water Level For Global
SetData Activated Data Deactivated Data 0 m None
E|_§& Mesh ﬁ Hesh Hesh [ Define Water Level For Mesh Set
Burded Layer Buried layer 0 Bowndary Conditinn
Colivium Colivium sk Static Load Input Water Level...
Defanlt Mesh Set Default Mesh Set Commbined Load Sets
Exl Exl Z Contact (] Sub Stage...
Ex2 E
L] _1CE C; i
Exi B Spedific Stage
Exd Exd B Clear Displacement
Ex ExS B Clear Strain
Exfi Exf
Plame Interface Rigid Link Mesh =
Plug pegs
Rigid Link Mesh
Sheet pile
Stage 1 strut
Stage 1 walling
Stage 2 strut
Sage 2walling ||| A 3 Contact
Stage 3 anchor
Stage 3 walling
Stage 4 anchor
Stage 4 walling
TWeathering soil
=85 Bowndary Condition
8 BC
=5 Contml mtatinn
Sort By Name & Show Data Activate ~ Save Close




Define Construction Stage

CONSTRUCTION STAGE

Construction Stage Set Name Construction Stage Set-1 e

Stage ID 2: RW and Pegs ~ : Move to Previous Move to Mext

Stage Name R\ and Pegs MNew Insert Delete

Stage Type Stress ~

SetData Activated Data Deactivated Data

=By Mesh (= Mesh Mesh
H Buried layer Plane Interface || @ @ Rigid Link Mesh

Colivinm Plug pegs 55 Bowndary Condition
Diefanlt Mech Zet Sheet pile % Static Load

%

Boundary Conditinn
$ BC

20 Contm] otatinn

&8 Control rotation
sle Static Load

1) Combined Load Sets
z Contact

-85 Eowndary Condifion

&

D) Combined Load Sets
z Contact

Sort By

MName

e

Show Data Activate

O Analysis Contral...

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

0Om Mone
[ Define Water Level For Mesh Set

Input Water Level...

O Sub Stage...

O LDF..

) Clear Displacement
Clear Strain

[ slope Stability(SRM)

Copy To Specific Stage...

Save Close

X

stries (F)




Define Construction Stage

Construction Stage Set Mame

CONSTRUCTION STAGE

Construction Stage Set-1

Stage ID 3 Ex1and strutl w : Move to Previous Mave to Mext
Stage Name Ex1and strutl MNew Insert Delete
Stage Type Stress e
Set Data Activated Data Deactivated Data

= Mesh =l Mesh

=& Bowndary Condition
@ BC
=0 Contnl rntabion

Stage 1 stut
g Stage 1 walling
&5 Boundary Condition
sl Static Load
) Combined Load Sets
g Contact

Sort By Mame

L

Show Data Activate

X Hries (P)

O Analysis Contral...

O Output Contral...
Initial Condition
) Define Water Level For Global

0 m Mone
[T Define Water Level For Mesh Set

Input Water Level...

O Sub Stage...
O LoF.. Copy To Specific Stage...
[l Clear Displacement

Clear Strain
[ slope Stahility(SRM)

Save Close




CONSTRUCTION STAGE

Define Construction Stage
Construction Stage Set Name Construction Stage Set-1 e

Stage ID 4 Ex2 and Strut2 v Maove to Previous Move to Next O Analysis Contral...

Stage Name Ex2and Strut2 New Insert Delete O QOutput Contral...

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

Set Data Activated Data Deactivated Data 0 m Mone

=l Mesh - Mesh

g Buried laver
Colivinm
Defanlt Mesh Set
Exl

[ Define Water Level For Mesh Set

Stage 2 walling Input Water Level...
55 Bowndary Condition
8l Static Load

AW Combined Load Sets
Ex3 32 Comfast O

Exd [T Clear Displacement
Clear Strain

Plane Interface [ slope Stability(SRM)
Plug pegs

Rigid Link Mesh
Sheet pile

Stage 1 strut
Fage 1 walling
Stage 2 strut
Ftage 2 walling
Stage 3 auchor
Fage 3 walling
Stage 4 suchor
Fage 4 walling
Weathering soil
=88 Boundary Condition

: @ EC

=0 Crntm] tatinn

O 5ub Stage...

LDF... Copy To Spedfic Stage...

Sort By MName ~ Show Data Activate ~ Save Close




Define Construction Stage

Construction Stage Set Name

Stage ID 5: Ex3 and anchor3 e

Stage Mame

Ex3 and anchor3

CONSTRUCTION STAGE

Construction Stage Set-1

Stage Type Stress

Set Data

=@ Mesh
By Buried layer
Colivimm
Defanlt Mesh Set

Plane Interface
Plug pegs
Rigid Link Mesh
Sheet pile
Stage 1 strut
Stage 1 walling
Stage 2 strut
Stage 2 walling
Stage 3 anchor
Stage ¥ walling
Stage 4 anchor
Stage 4 walling
TWeathering soil
-85 Boundary Condition
5 BC
S0 Coantml miatinn

Sort By MName

Activated Data
=l Mesh
Stage 3 anchor
Stage 3 walling
$ Boundary Condition
E-5ke Static Load
sk Prestress stags 3
i) Combined Load Sste
g Contact

& Show Data Activate

= Mowve to Previous

MNew

Mowve to Next

Insert Delete

Deactivated Data

=l Mesh
iy Ex
&6 Bowndary Conditinn
£k Static Load
A0y Combined Load Sets
X

Initial Condition
[CJpefine Water Level For Glabal

0 None

[ Define Water Level For Mesh Set

O Sub 5

O LDF.. Copy To Spedific Stage...
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