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MIDAS FEA NX is a Finite Element Analysis software
developed by MIDAS IT, specifically designed for advanced
structural analysis In civil and geotechnical engineering.
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Concrete Soil - Structure

_ ) Tunnels, dams, and Bridges, large
Behavior Interaction

underground structures infracstructures and
other complex geometries
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FEANX
KEY FEATURES

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

Supports solid, shell, and beam

3D solid modeling elements for detailed modeling

Models interactions between

LIREEL e soil and structures, joints, and

interface elements

more
Automatic T
: Simplifies complex mesh
meshing & : :
: generation and refinement
remeshing

Supports solid, shell, and beam

3D solid modeling elements for detailed modeling

Maximizing
Efficiency  with
' J MIDAS FEA NX

Automated Meshing and Geometry Handling

Advanced Nonlinear Solvers

Integrated Modeling & Post-Processing ]
Template-Based Modeling & Reusability ]
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Reasons for 3D




Our MIDAS commitment

 Experts in 3D/2D specialized engineering

« Constantly providing technical support, materials, and training




KEY APPLICATIONS

Excavation
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Soil-Structure
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MULTIPLE TYPE OF ANALYSES

MiIDAS



DESIGN PROCESS

Drawing geometries

Making meshes

Assigning boundary conditions / loads

Running Analysis

Checking Result
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Geometry Mesh Static Analysis Dynarmic Anabysis Geotechnical Analysis Analysis Result Tools
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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; *oxmit_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




COMPREHENSIVE SOIL MODELS

Choose the appropriate soil model for your various projects -

Mohr-Coulomb

Hardening Soil (small strain stiffness)

General

Modified UBCSAND
PM4Sand

Sand

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

Clay

Fx

(Generalized) Hoek Brown
Jointed Rock Mass
CWEFS

Rock

M

M ohr—Coulom

(¢ constant )
/ s Regal soil
—
Mohr-coulomb T
asymptote
EH?'
I
Axial Strain 12

Hardening soil




COMPREHENSIVE ELEMENT LIBRARY

Saves time by just selecting the necessary elements from the database
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T-Ftr1 r r2
T

Geogrid
Truss
Beam

1D Element

Shell

Gauging shell
Plane stress
Plane strain
Geogrid
Axisymmetric

2D Element

3D Element Solid

Others Interface
Elastic / Rigid link

Pile interface / Pile tip
User specified behavior




GEOMETRY

* From simple drawing modification to complex building up of geometries
 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

X

Marne

Partial Factor Material | Loads

Ground Material/Structural Property

Material

1 1: Sand
¥
Partial Factor
Parameter Original Factored
Cohesion (c) 30 24 kM/m?2
Frictional Angle (@) 36 30, 1666 [deqg]
Inc. of Cohesion 0 I T

GTS NX is providing the database for this partial factor as
below:

Design Approach T Combination 1

Design Approach T Combination 2

Design Approach 2

Design Approach 3...

Directly checking the original and factored parameters



TGM & Bedding plane wizard

Easily create the surface of the site by simple topography import
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Tetra + Hexa(hybrid)
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Tetrahedral

Powerful meshing algorithm with Hybrid technology

MESH




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




WATER CONDITION
nodal head, line & surface flux, water level

3D water level automatic generation Nodal head for water level Rainfall intensity input




MULTI WINDOWS

Compare v

arious 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
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Click ‘AT in the Gomplex Grass-Section Froperty windaw. If 2D Mesh i Sei0c1ed, Ihe Cross-Section proporty |5 ¢alculated Gutomatcally
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NFX FEA_NX CFD

‘01 overview

- This tutorial is aiming on
performing the analysis with
3 stages of excavation
including retaining wall and
strutting

- Surcharge and undrained
condition are considered in
this analysis

- This example w:

prepared based on the most
general excavation work in
the real practice

Ground

Hame

Elastic Madulus (E) (km]

Fil Fluvial Clay

Coviomts

Opon [20 Earth
Retaining Stanazing
System Stan] fia

ave. a3 another foldor

e
(Cin S0+ )

10,900 13,000
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Orainage Farameturs

Conesion (<) (ewm?)

Frictionat Angle () (deg]

https://www.midasuser.com.tw/SolidSimulation/
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TECHNICAL SUPPORTS

Online training videos
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FEANX NATMZE {51

FEANX BSMH18/EHEREE

Shell Element(fE & E)
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FEA NX Case Study: NATM Tunnel Analysis

TUNNEL SEGMENT Anchors (Prestressed Application)
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2D - BiE1
A | Limit Equilibrium Method(LEM)
FEA 2D - 73k 2
Stress Analysis Method (SAM)

A
FEA NX SLOPE

2D - B3

STABILITY ANALYSIS Strength Reduction Method (SRM)

3D
Strength Reduction Method (SRM)

33




FEANX 2D SLOPE STABILITY ANALYSIS

Post-Excavation Slope Stability Calculation 2D HT-FHLLEM

e

Weathered Soil 2DA -3 H2.5AM

Weathered Rock
Soft Rock

2D tr-AT3.SRM

FiE

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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FEA NX GROUNDWATER SIMULATIOIN
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CIM + FEA/GTS 3D Model Integration
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CIM+GTS 3D Model Integration

CIM&GTS NX
Direct Conversion of Solid Features
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SHORTCUT and MOVEMENT MiDAS

LEFT CLICK CTRL+S
-Select -Save
RIGHT CLICK _ CTRL+Z
-Additional options -Undo
MOUSE WHEEL UP/DOWN CTRL+Y
-Zoom in or Zoom out -Redo
MOUSE 3/ MOUSE WHEEL PRESS F3
-Rotate or Translate -Measure

CTRL + MOUSE 3/ MOUSE WHEEL PRESS F7/F8
-Move or Drag -2D or 3D Generate Mesh
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2D/3D Excavation with
Retaining Wall Tutorial
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MiDAS

GEOMETRY SET-UP

Project Title Engineer
Analysis setting:
Model Type Gravity Direction
o o  Model Type: 2D
O Asymet e Choose the preferred unit system
ki
Initial Parameters  wWater Parameters
Gravity Acceleration(g) mfsec
Initial Temperature [1]
lane 5 Thicknes m
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GEOMETRY SET-UP

Hew
I Create a new document

o Open o
] Open an existing docurment

Save
H Save the active document

M Save the active document
with @ new name

4 Import
d Import the selected file L2

Export
Export the active document®

e Close
I Close the active document

. Close all
I Close all documents

Import the geometries or FE model in the selected file

. Import CAD File...
CAD
;% Import the CAD file into a current project

. DXF 2D (Wireframe)...
DEF
;‘3‘5 Import the DXF 20 file into a current project

ok DXF 3D (Wireframe)...
;9‘5 Import the DXF 3D file into a current project

. DWG (Wireframe)...
D'WG
L% Import the DWG file into a current project

midas Mxt...
@ Import the midas MXT file.

ﬂ GeoXD Neutral Format File(* .FPN)...

Import the Meutral File

m FEA NX Neutral Format...
Open Neutral File

@ Import Nodal Results(™. bxt)

Import nodal results File

IMPORTING CAD FILE

" B Open CAD ile...

MIDAS

Look in: | 2D and 3D excav comparisan v| (< %
MName ° Date modified Type Size
H 20X T 4/30/2025 1:25 PM 3T File 13 KE |
Llome [apxT 4/30/2025 1:25 PM X_TFile 36 KB
_—
File name: w | [ Cpen
Files of type: Parasolid (3to 34) Files (*x_t;"xmt_txt:*x_b;" xmt_bin) Cancel

Parasolid (3to 34) Files (*x t:"xmt txt;"x b;"xmt_bin)
ACIS [R1 - 2023 1.0) Files (" sat;” sab;" asat;”.asab)
STEP (AP203, AP214, AP242) Files (" =tp;” step)
IGES (Up ta 5.3) Files (*igs;"iges)

Pro-E (16 - Creo 5.0) Files (" prt;" prt.";" .asm;".asm.")
CATIAVA(CATIA 41.5- 4.2 4) Files " model;" exp;” session)
CATIA VS (V5 RE - V56 R2022) Files (" CATPart;" CATProduct)
SolidWorks (38 - 2023) Files (" sldprt;” sldasm)

Unigraphics (11 - NX2007) Files (" prt)

mventor Part (V6 - W2023) Files ("ipt)

ventor Assembly (V11 - V2023) Files (".iam)

the Model(s) m
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MESHING

IMPORTING PROPERTY
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[ €% 2D-Simulation 4/22/2025 3:03 PM GTS NX Documen.., 1,878 KB
i Downloads
[ 3d excav.bak 4/22/2025 5:00 PM BAK File 5,077 KB
=] Documents #
€@ 3d excav 4/22/2025 5:27 PM GTS NX Documen.., 4980 KB
W Pictures 4 [Z] 3d excav_3d with RW 4/22/2025 5:01 PM Text Document 1KB
@ Music » [ 3d excav_3d with RW.mec 4/22/2025 5:00 PM MEC File 5,645 KB
£ videos » [ 3d excav_3d with RW.nfxp 4/22/2025 501 PM NFXP File 35,988 KB
“ MIDAS » [ 3d excav_3d with RW.out 4/22/2025 501 PM OUT File 4KB
“~ 2D and 3D excan D 3d excav_3d without retaining wall 4/22/2025 5:00 PM Text Document 2 KB
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MESHING
IMPORTING PROPERTY

Import Property from Other Project

Property List Selected List

1:3BEHEE beam
241 2d
Fit2 2d
443 2d

S:EHELE beam

&34 _2d

Mone
Mumbering Type
0 Keep ID.(If ID. already exist will be replaced)
() Mew ID, Start 1D : 1=

-

[ Ik, ] Cancel

. MIDAS

Add/Modify Property
Mo Mame
1 iHEEEE beam
2 +12d
3 £2 2
4 +3 2d
5 HHEE_beam
& Y _ad

Sub-Type Create |~ |

Beam Modify...
Flane Strain
Plane Strain Copy
Flane Strain
Beam Delete
Plane Strain
=
Renumber
Close

*Properties and materials can be manually added, imported or both.

Model
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7~ Work Plane
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E Interface and Pile [0]
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-y 2D [4]
[yl E#5_2d (Plane Stra.,
[TIfgl 1£3_2d (Plane Strai...
—[Tfg £1_2d (Plane Strsi...
- [Thg £2 2d (Plane Strai...

£33D1[0]

~-HE Others [0]

-HE Undefined [0]

Wore B oo

o x

Color

L0

i
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MESHING

MESHING THE ELEMENTS?,

1. 2D > Select the object >
highlight the element

2. Define the mesh size (The
smaller the size, the more
accurate the result but also the
more difficult it is for the
computer to process)

3. Select the appropriate
property for the element

4. Rename the mesh

5. Repeat for all elements in the
project

MiDAS

|+l Create = ~dif Ano. el AE Inter

O pelete 2, || Iy Delete [[E Parameters  [|]Divide X pile/p

22 Merge + || [¥] Modify I.] Connection [l Measure [f|Free’
() = B = O ]

-, . A
&
H Rotate
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6. )

NE] [t | & = | Faceim

Generate mesh(Face)
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=

Size Method

[ ©size () Division

[

Mesh Set [ |soi|_1
=)

Selected 1 Object(s)

Property
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oK

Cancel [ Apply ] B




MESHING

MESHING THE ELEMENTS

Item

@ ChUsershuser Desktoph 0307 quiz...
-+, Coordinate System

..... s View Point

(- Work Plane

- Datum

-JE Material

-HE Property

- [ ) Geometry

a Bedding Plane

- Export Shape

[#-“ Mesh Contral

BV 3 Mesh

..... [V (@ Default Mesh Set
..... [V (3 =oill

..... & excav

..... [V i soil2

----- ¥ @ RW_bot

..... [V (@ RW _sides
[]---! Contact

[]---:gﬂ Element Parameters

[]___H Hinge

D

I == T = B | R =S FE T (X R

Color

I

A= |2 7 | Basic

MiDAS

NOTE: After meshing all the
elements, it should appear in
the drawing, also in the model
tree



MIDAS

MESHING

DEFINING THE RETAINING WALL

IS ceate [3 oy Topol Bl extrect. idhertace. /7 tinge: To define a retaining wall

' Trans. 4 S cle O, Create OF)
ca e
S Rotate mie O Delete 3, || I Delete [[E Parameters [|]Dwide X Pile/Pile Tip [ Infinite
o . i aWeep o § : .
lg Mirrar 22Merge + || ¥l Modify [.] Connection [] Measure f|Free Field gl Seepage cut 1 CI -
. Click Extract

Ertract lement <l 2. Select objects/element to become a

Geametry  Mesh retalnlng Wa”
Type Edge ™ 3. Define the property

[[Ek. I, S:IecbedZDbject{s} ]] 4. Rename

DrienE:onZEementZ—mciS} 5. Apply and repeat to aII elements
Beta Angle: 20 [deg] <

Property
1 1:EHEE beam ~ JHB
esh Set

[_JRegigter Based-on Object Shape
[_J Register Based-on Qwner Shape

i wner Mesh Set
|Rw _sides v
J

& 0K Cancel




MiDAS
BOUNDARY CONDITIONS

Static Analysis Dynamic Analysis Geotechnical Analysis

B% Change Property % Slip p-nh'gﬂnal sur
7= Water Level == Review
quation = Slip circular surface 3 Nodal Head

Constraint > i S| d i
Basic  Advanced

Mame Constraint-1

H Select Object(s)

B consider All Mesh Sets

Boundary Set |E|C| V| =]

5 & oK Cancel

To set the boundary conditions

1. Click Constraint

2. Setto auto

3. Rename

Note: The side of the wall will be set to a pin
support while the will be set to a




GRAVITY/SELF-WEIGHT

Geotechnical Analysis Analysis Result Tools

rerty %prdygmdmrface & Flux

=& Review == Draining Condition o Table -

Mame Gravity-1

Sy | &

Reference Object

Type Coordinate
Ref, C5ys Global Rectangular -~ ...

Components

Gx

Gy

Gz

Spatial Distribution

Base Function Mone | |aan

Load Set |5w

& K Cancel

To define set the gravity/self-weight
1. Click Self-weight

2. Define the load to the axis of gravity

3. Rename

Note: Gravity/Self-weight is indicated in
the diagram as the downward arrow




ANALYSIS CASE

To define the analysis case

1. Click General in the analysis tab

2. Define a title depending on the project
situation

3. Remove excavation mesh from the
active sets

4. Add the boundary condition

5. Add the self weight

G L i = = =
O . e e fll)l@
Geometry Mash Static Analysis Dynamic Analysis Geotechnical Analysis

% 24 setting
General =& Parametric Analysis

? E3 Batch Analysis
. 5 Modeling

Perform
& Results

)

History
Cutput Probes

__::= 5 Setting

Analysis Options || Perform
Option

e

It

S AIESITER Hias Rofilla FoHE:E_AVRREIIR R N HE = T R A N AR =8 =1 Bl HRC W 0

Add/Modify Analysis Case

Analysis Case Setting
Title with retaining wall ]

)
Description Analysis Control &
Solution Type Linear Static et Output Control F@
Analysis Case Model

All Sets << == Active Sets
=l Mesh = Mesh
{9 Default Mesh Set (B Defoult Mesh Set

iy RW_bot
RW_side

g RW_bot
@y RW side
B il 1
i il 2
iy il 3

zoil_2

B woil 3 stro e
iy structure = &5 Eoundary Condition
= % Boundary Condition ﬁ BC
&8 BC =&l Static Load
-2k Static Load/a £ W
g T | 1) Combined Load Sets
1) Combined Load Sets 52 Contact Padr
2 Contact Pair

["] Solve Each Load Set Independently

Name Cancel Apply

Sorting




MIDAS

RUN THE CASE

Static Analysis Dynamic Anahysis Geotechnical Analysis Analysis Result To

To run the case
1. Click Perform in the analysis tab

2. Activate the analysis case that needed to
be solved

Analysis Options

A — | Name | Type | Description |
with retaining wall Linear Static

B ched: onjoff Cancel




MiDAS
RESULTS

Item
@ ChUsers\user\Desktop'training vi.
-{ly Post Style

8 Defaylt Style
' -l with retaining wall
E@ Linear Static
aﬁ' Displacements

=

ﬁ- A TRANSLATTUIN .
B TV TRANSLATION ..
ﬁ TZ TRANSLATION ..
[ TOTAL ROTATION...
B RXROTATION (v)
ﬁ RY ROTATION (V)
B RZ ROTATION (V)
ﬁ' TXY TRAMSLATIO...
B TVZ TRANSLATIO...
ﬁ' TZX TRAMSLATIO...
H-# Grid Forces

]--ﬁ}’ Reactions

7-fa Beam Element Forces
j--= Plane Strain Forces
j--lﬂa Beamn Element Stresses
H-£5] Plane Strain Stresses

Caolar

i OO OO e OOy IO o BN

Model Analysis m
To view results

1. From the model tree, results tab, drop the analysis cases
2. Click the desired result




MiDAS
RESULTS

Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Tools
Smooth - Edge Type - "% Combination Probe LDF Sum Graph Legend Nodal Average
o i) Edge Type = % & E. Multi Step Graph . i Flow Path 4] i 7] (Il 1mage File
(=4 Diagram | & Deform ~ = Fil - fx Galculation || Yy Cutting Diag. £5* Summation Of Reactions 2 oth = plot = Fo . Min/Max Elem. Cent. Result 2 Il
=5 Others SAM W Quantity Cont. Line Actual Deformation e

[ Vector - [XYZ Direction | {il} No Results ~ || & Buckling £ Extract ) Multi Step Iso.

=10

Contour
-Applies color mapping to the model based on the selected result type, such as displacement.



MiDAS
RESULTS

Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Tools
=3 Contour | i) Smooth - 8 Edge Type - % Combination | & Probe (7 LDF Sum T ¥ Graph = path [/] Legend  [¥/] Nodal Average i e
u raph Flow Image
[ Diagram | & Deform - = Fil - fx Galculation || Yy Cutting Diag. £5* Summation Of Reactions L5 oth =P = plot o Flow Quantity Min/Max Elem. Cent. Result 2 Il
r ers v _ w Quan ) _ nitialze
[Z Vector ~|XYZ Direction - |ﬂ Mo Results = || & Buckling ! Extract i) Mutti Step Iso. SAM Cont. Line [ Actual Deformation

A aMNCE necial Posl fils de

|22 Vector ~|XYZ Directi |
Mone Vector

|E| Vector

Slice Plane Vector

Vector
-Shows the force and direction
affecting the diagram.




MIDAS

RESULTS

Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Tools
(=1 Contour | [} Smooth ~ i@ Edge Type - ‘% Combination | & Probe (7 LDF 5um = Mult Step Graph ¥ Graph = _— Legend Nodal A % —_
u Flow Verage Image
“QI Diagraml & Deform - £ Fill - Jx calculation || [y Cutting Diag. =5 Summation Of Reactions - =F = plot o Fo . Min/Max Elern. Cent. Result 2 I
= & SAM W Quantty Cont. Line Actual Deformation Aitaize

[Fh vector - |X‘r'Z Direction < |ﬂ Mo Results = || &2 Buckling B Extract fi Multi Step Iso.

i smooth v|

Continuous
|£| Fringe

Continuous

Smooth
-Smooths the contour for a more refined appearance.
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Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Tools
=3 Contour | i) Smooth - 8 Edge Type - % Combination | & Probe (7 LDF Sum T ¥ Graph = path [/] Legend  [¥/] Nodal Average i e
S u Flow Image
“QI Diagram| & Deform B Fill - Jx calcuation || [y Cutting Diag. £5* Summation Of Reactions L5 oth =P = plot o Flow Quantity Min/Max Elem. Cent. Result 2 Il
ers v _ w Quan ) _ nitialze
[ Vector ~ n @ No Results ~ || & Bucking B Extract fi Multi Step Iso. SAM Cont. Line || Actual Deformation

=10

Deform
-Shows the deformed

shape to compare easily
from the original shape of
the structure
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Geometry Mesh Static Analysis Dynamic Analysis

Geotechnical Analysis Analysis Tools
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=4 Diagram | B Deform - = fx Galculation || Yy Cutting Diag. £5* Summation Of Reactions % oth = plot o Fow Quantiy Min/Max Elem. Cent. Result B mitial
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A dvance necial Posl fils de

Edge Type
-Shows the mesh of the diagram
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Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis

Analysis Tools

[=% Contour | i) Smooth ~ 8 Edge Type - % Combination | & Probe (7 LDF Sum - ¥ Graph Legend Nodal Average
E. Multi Step Graph || i Flow Path _
[IQI Diagraml & Deform - = Fil - Jx calcuation || [y Cutting Diag. £5* Summation Of Reactions = Plot [] MinfMax | Elem. Cent. Result
— , , L2} Others - - & Flow Quantity _ _ B Initialize
[ Vector - [XYZ Direction | {il} No Results ~ || & Buckling B Extract fi Multi Step Iso. SAM [C] Cont. Line [] Actual Deformation

=T
Solid
Hwe Solid Line
;._L-:ﬁ I-I I__.II__'_ = T Ill | ] ]|_| -
EERENED BeRESEEEESEEEE
EESE=sssssmmsnNSEEEEEEN |
RS e es e
1 i = -1
i EEEEEEm = ==

Fill
-Allows the option to fully color or just show the colored line of the diagram.
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RESULTS

Geometry Mesh Static Analysis Dynamic Analysis

=3 Contour | i) Smooth - 8 Edge Type -
[ Diagram | & Deform - B Fil -

[ Vector - |X‘r'Z Direction - |ﬂ Mo Results ~

Geotechnical Analysis Analysis Tools

Legend Modal Average
Min, Max Elemn. Cent. Result
Cont. Line Actual Deformation

" Graph
[% Cutting Diag. £5* Sumrmation Of Reactions = Plot
B Extract fi Multi Step Iso. SAM

dvance necial Posl fils de

(5 1mage File
B nitialze

E. Multi Step Graph
L2 others -

i Flow Path
& Flow Quantity

fx Galculation
7 Buckling

Probe
-Allows a point per point or element per

3050 < element showing of the result.




MIDAS

RESULTS

Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Tools

=} Contour ﬂ Smooth - ﬂ Edge Type = % Combination | (¥ Probe @ LDF Sum -
E. Multi Step Graph
(=2 Diagram | & Deform - B Al - fx Galculation ‘ F“h,{:uttng Diag.| 5" Summation Of Reactions % oth = Plot
ers -
Vector ~ [XYZ Direction = |l No Results - || & Buckiing ) Multi Step Iso. SAM

A dvance necial Posl fils de

Legend Modal Average
Min, Max Elemn. Cent. Result
Cont. Line Actual Deformation

1 Graph

(5 1mage File
B nitialze

i Flow Path
& Flow Quantity

Max E- TRe-001 !

Cutting Diagram
-Shows a diagram between two points.

Min: 0.00e+000
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RESULTS

Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Tools
=3 Contour | i) Smooth - 8 Edge Type - % Combination | & Probe (7 LDF Sum T ¥ Graph = path [/] Legend  [¥/] Nodal Average i e
u Flow Image
[ Diagram | & Deform - = Fil - fx Galculation || | Cutting Diag. £5* Summation Of Reactions =P = Plot Min/Max Elem. Cent. Result
L2} Others - & Flow Quantity B nitialze

SAM Cont. Line Actual Deformation

[ Vector - |X‘r'Z Direction - |ﬂ Mo Results ~

fils de

Extract

-Tabulates the displacements of all the node selected
In the diagram.

le:83 Node:83 Node:83 Node:83 Node:83 Node:83 Node:B4 Node:B4 Node:B4 Node:B4 Node:B4
ISLATION (V) TZX TRANSLATION (V) TOTAL ROTATION (V) RX ROTATION (V) RY ROTATION (V) RZ ROTATION (V) TOTAL TRANSLATION (V) TX TRANSLATION (V) TY TRANSLATION (V) TZ TRANSLATION (V) TXY TRANSLATION (V)
4 [m) (m) ([rad]) ([rad]) ([rad]) ([rad]) (m) (m) (m) (m) (m)
| 6.651329e-001 4,300737e-003 0.000000e +000 0.000000e +000 0.000000e +000 0.000000e+000 5.7361532-001 -4,261994e-003 -6.7360172-001 0.000000e +000 5.7361532-001




MiDAS
RESULTS

Geometry Mesh Static Analysis Dynamic Analysis Geotechnical Analysis Analysis Tools

=3 Contour | i) Smooth - 8 Edge Type - % Combination | & Probe (7 LDF Sum T ¥ Graph & Fow path [/] Legend  [¥/] Nodal Average (o 1mage Fie
L
(=4 Diagram | & Deform ~ = Fil - Jx calcuation || [y Cutting Diag} £5* Summation Of Reactions =P = Plot Min/Max Elem. Cent. Result
— , & Qthers ~ . | Flow Quantity || — o _ B nitialze
[ Vector - [XYZ Direction | {il} No Results ~ || & Buckling B Extract MUt Step Tso. SAM Cont. Line || Actual Deformation

Summations of Loads and Reactions *
Analysis Set -.n-;im rEEir'Ii.ng wall ~ Summation Of Reactions

-Provides the total load reactions of all

[ Target all Node t h d
E Selected 8 Mode(s) e n O eS .
Update Summations

A Dir | Load | Reaction |

1 FX -0,0000 0.0000

2 FY -23327588. 1094 0.0000

2 FZ 0.0000 0.0000

4 Mx 0,0000 0.0000

5 MY 0.0000 0.0000

5] Mz 0.0000 0.0000

Close
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MiDAS

GEOMETRY SET-UP

Project Title Engineer
ME:dE|T'5|'|:IE Gravity Direction AnaIySiS Setting:
O Ov
O Oz o |V|Od6| Type 3D
e e Choose the preferred unit system
M ~ o m I (a ~ | sec e Note:
Initial Parameters  water Parameters . . . .
o 1. The axis of gravity can only be defined in
Gravity Acceleration(g) 9.80665 m/sec? . .
Initial Temperature 0| [r] thIS Settlng.
Pane stran Thidnes b 2. Unit system can be modified throughout
* | [ canca the entire operation.



MIDAS

GEOMETRY SET-UP

IMPORTING CAD FILE

[ open caDFile..

New Import the geometries or FE model in the selected file

I Create a new document . Import CAD File...
CAD
;% Import the CAD file into a current project

Open
e EE:I'I an existing document e e —— Look in: | 2D and 3D excav comparison V| @. j‘ s v
g% Import the DXF 2D file into a current project A Mame - Date modified Type Size
H %’:ﬁthe S — [2px_T 4/30/2025 1:25 PM X_T File 13KB
. DXF 3D (Wireframe)... s HRELES) 4/30/2025 1:25 PM ¥_T File 36 KB |

DixF
;9‘5 Import the DXF 3D file into a current project

H Save the active document
with a new name s S S ET T
i@ Import the DWG file into a current project

COMPATIBLE FILES

Import the midas MXT file.

4 Import
d Import the selected file + @ midas Mxt...

Export File mame: | V| [ Open
i » S rE
Export the active document ﬂ GeoXD Neutral Format File(*.FPN)... Files of type: Parasolid (9to 34) Files (*_t;"xmt_tat;"x_b:" xmt_bin) Cancel
Import the Meutral File Parasolid (3to 34) Files (*x_t:*xmt_ted;*x b:*xmt_bin)
Close ACIS [R1 - 2023 1.0) Files (" sat;” sab;" asat;”.asab)
.ty Close the active document m FEA NX Neutral Format... STEP (AP203, AP214, AP242) Files ("stp:” step)
I Open Neutral File IGES (Up ta 5.3) Files (*igs;"iges)

the Model(s) m |Pro-E (16 -Creo 5.0) Files (" prt;" prt.";" asm;".asm.")
CATIAVA(CATIA 41.5- 4.2 4) Files " model;" exp;” session)
CATIA VS (V5 RE - V56 R2022) Files (" CATPart;" CATProduct)
SolidWorks (38 - 2023) Files (" sldprt;” sldasm)

Unigraphics (11 - NX2007) Files (" prt)

mventor Part (V6 - W2023) Files ("ipt)

ventor Assembly (V11 - V2023) Files (".iam)

Close All @ Import Nodal Results(*.txt)
*’I Close all docurments Import nodal results File
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GEOMETRY SET-UP

Model * 0 x

Item ID Color
@ ChUsershuser Desktophtraining ... &
i—Q Coordinate System
b View Point
ﬁ Work Plane
,‘3—) Datumn
HE Material
--HEI Property
EIF@ Geometry

- [ Ef) Geometry Set-1 1
= [IER Selid [5]
..... &P e i —
&P 793 2 /=
...... r@ g2 3 I
...... r@ 791 4 __
...... r@ *0a? 5 |




MESHING

IMPORTING PROPERTY

Dynamic Anabysis

=, Size Ctrl,
<> Layer Control
& Def. Size

Add/Modify Property

Mo Mame Type Sub-Type
Renumber
Organize « Mew folder
-~
» D OneDrive Name

[ 3d excav_3d with RW.out

D 3d excav_3d without retaining wall
B Desktop »
D 3d excav_3d without retaining wall.mec

L Downloads # . o
- D 3d excav_3d without retaining wall.nfxp

= Documents # D 3d excav_3d without retaining wall.out

Pictures » D DHT
@ Music » [ €2, 3D_Property Input ]
i3 Videos » €, 3D-Simulation
1221321313.bak
MIDAS » O a

[] 1221321313 fea
2D and 3D excav

D 1221321313 _without RW

-p? Prop Ctrl.
1=+ Match Seed

Geotechnical Analysis

Date modified
472272025 501 PM
472272025 500 PM
472272025 5:00 PM
472272025 5:00 PM
472272025 5:00 PM
4/22/2025 3:03 PM
4/22/2025 3:03 PM
472272025 3:03 PM
5/6/2025 1:46 PM
5/6/2025 1:50 PM

5/6/2025 1:50 PM

Analysis

Type

OUT File

Text Document
MEC File
MNFXP File

OUT File

X_T File

GTS MX Documen...

GT5 MX Documen...

BAK File

FEA File

Text Document

Result

B copy [ Divide

i Create

Tools

Size

4KB
2KB
5,625 KB
35,826 KB
4KB

36 KB
1,291 KB
5,139 KB
5107 KB
5,157 KB

2KB

File name: |

v| All File(=)

Arotrude

IEI%|§HY| Bz

=. O

Cancel




r .

Add/Modify Property >

Mo Mame Type Sub-Type Create |~ nmbAs
1 FBEHEE chell ] Shell Modify...
2 +1 3d D Salid
3 +2 3d D Saolid Copy
4 +3 2 a0 Solid
5 EBHE shel D Shell Delete
IMPORTING PROPERTY ©o ® - Inport...
Renumber
Import Property from Other Project >,
Property List Selected List
- cl
LIEEEE beam —ill
Z:r1 2d . . .
}i—m *Properties and materials can be manually added, imported or both.
' - < =t 0 0 -
q:i3_ld Ei.-nr:l o D Color
E:Eﬁﬁ_beam [ji Coordinate System
----- View Point
EIE*E_M Mane g?i \['J\faothr:lane
[—jE Material
QE Isotropic [5]
----- I Structure materiall (Is.. 1 —/
----- {E Buried layer (lsotropic.. 2 ||
l€ Colluvium (Isotropic-.. 3 —/ . .
----- € Weathering soil (Isotr... 4 I
NLJITII]EFII'IQ T}'I:lE ] I@ ReinforcedgConcrete (.5 —/ Materlals_ and propertles ShOUId be
S I I& Ortrotropic 0 reflected in tree model
Q Keep ID.(If ID. already exist wil be replacedy E ;"-D E:uwa'eztpl_f:l o
..... E Interface and Pile
[:::] NE'J".' ID. 1 : EIHHI;EQ;I:iing Mediurm [0]
..... /1010
Ay 20 2]
..... [T EEEE shell (Shell. 1 [
[ 0K ] Cancel e IE'DB[[Eﬂ] EBAE_shell (Shell. 5 |
[T&3 +1_3d (Selid) (No.. 2  —
B [(&) 12_3d (Solid) (No.. 3 | —
-[I6J £3_3d (Solid) (No..




U)Rotate & Sweep-Translate it Attach ﬁmmwnd % o
B Project @ Remove =

MESHING . * %=
Surface & Solid i

Auto Connect X i | to Fd : o

AUTO CONNECT % e

Method  Boolean w

- Connects elements to make
a cohesive diagram

[E Selected 5 Target Object(s) ]




MiDAS

Ely Rename @ Extrude (& Sweep || B Trans. O, Create of) | I3l Create [SLModify Topo. BiExtact FEI
. - ) - 2 Scale o - .
i copy [ Dwide || & Revolve M Project || B Rotate ms S Delete 9, || T Delete [[E Parameters  [[] Divide X F
11} Sweey _ .
HH Create Bl Z| Offset || g1g Mirror ? 22 Merge +d, || [5l Modify I.] Connection [ Measure [|F
Generate mesh(Solid) “h |HELIEEEDES Q-5 =] -

MESHING THE ELEMENTS  wesi vws 2o

D —
e Re
(™™

GENerdLe

@ [ -] Basic |7 Solid (D) IR = R OH@ &

[[E Selected 10bject(s) ] ]
1. 3D > Select the object > [?ze el
highlight the element S :
2. Define the mesh size (The les 855
smaller the size, the more o Vet .
accurate the result but also the 8 atch Adsacent Faces

more difficult it is for the
computer to process) (= - Jm
3. Select the appropriate R

property for the element = q,?_a[ o
4. Rename the mesh

5. Repeat for all elements in the
project

Preperty




MESHING

MESHING THE ELEMENTS

e e
4+, Coordinate System

b+ View Paint

#f Work Plane

,ﬁ—» Datum

E Material

HE Property

(&) Geometry

ﬂ Bedding Plane

ﬁ Export Shape

& Mesh Control

=¥ i Mesh

[V i Default Mesh Set

[V Auto-Mesh(3D)

Vi excav

[V structure

Vi soil 2

EEl"'Z Contact
Eg---f;ﬁ Elernent Parameters

Eg---ﬁ Hinge

o =4 oW P —

ML

e e
-y:¢;§»439395€=h=h:¢$
B T e T e

- e e et el et

S e e

o S A NN N N
- e S e S e S S

L o
f*ﬁ_“_‘:!-

TR LT re T e,

11n||msl‘nultuﬂh
AL RN

4
B

o

g = 3
RN
£ et e e )

o

o o e 3
C o, St el e e aE
SRR
o AR ely

AN A

X

L2

P
e
OO

A0

A

o

[
DX

&
4
LX)
)

*l

MiDAS

NOTE: After meshing all
the elements, 1t should
appear in the drawing,
also in the model tree
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MESHING

DEFINING THE RETAINING WALL

I3 create ISk Modify Topd. Bl Extract || To define a retaining wall

Ty Delete |[E Parameters [ Divide .

I Modfy 1] Connection _ ] Measure | 1. Click Extract, use Face
selection

. 2. Select objects/element to
e s become a retaining wall

= r@ Geometry Set-1
- Solid [5]

i — 3. Define the property

p@ o ﬁ S ’
r@ 793 ce Scns ’
r@ ?:;_ (Jskip Duplicated Faces P 4 . R e n a m e

A

r@ gl rientation (Element Z-Axis = : )
gsesnsrn e > Apply and repeat to all

ﬁ Export Shape

(T e Sore ( ' elements

£ Mesh 1 | 1:EUEEE shel

[T Default Mesh Set 1 | Mesh Set

:;g ::f:\;MEShGD) i E () Register Based-on Ohject Shape

::g ::ll:;_t 2 /1 ] Re?ster Based-on Owner :ShazeSEt *Tu r n Off a.l I g e O m et ry a-n d m eS h

I ol = (= - except for the excavation to
[-3% Contact & Ok | Cancel | Apply

extract the face easier

(- Elernent Parameters
-/ Hinge




BOUNDARY CONDITIONS

Static Analysis Dynaric Analysis Geotechnical Analysis I

@ Define Set % Change Property % Slip polygonal sur

£ Constraint ] 7T Water Level % Review

B0 Constraint Egiation =, Slip circular surface 3 Nodal Head
Boundary

Constraint X i 5 | dn i i
Basic Aduanced@

Mame Constraint-1

H Select Object(s)

B consider All Mesh Sets

Boundary Set |EC| vl =
BE & K Cancel
To set the boundary conditions

1. Click Constraint
2. Set to auto

3. Rename
Note: The side of the wall will be set to a
pin support while the will be set to

a

MIDAS
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GRAVITY/SELF-WEIG

Coordinate

Type

S

Global Rectangular

Ref, CSys

Components

Gx
Lo

To define set the gravity/self-weight

1. Click Self-weight

Gz

Spatial Distribution

2. Define the load to the axis of gravity

3. Rename

Maone

Base Function

Note

<

> |

| sw|

Load Set

Gravity/Self-weight is indicated in

the diagram as the downward arrow

Cancel Apply

QK

B &




ANALYSIS CASE

To define the analysis case

1. Click General in the analysis tab

2. Define a title depending on the project
situation

3. Remove excavation mesh from the
active sets

4. Activate the boundary condition

5. Activate the self weight

Static Analysis Dynamic Analysis Geotechnical Analysis

|%‘ 24 Setting

General 2% Parammetric Analysis
R SIEIT N Hies Riiiles R_HE:=REANH NI e _HE - RE SRR N Al N = i
! Add/Modify Analysis Case

g E# Batch Analysis @\
n B m
Modeling = = & Setting
EI History Analysis Options || Per |'mg

Perform
& Results

Output Probes || Option

It Analysis Case Setting

@ [ Title with retaining wall ]
|: 7
| Description Analysis Control B
E Solution Type Linear Static A Qutput Control FB
[
[
[
[£ Analysis Case Model
| All Sets << == Active Sets
d o @l Mesh
Detanlt Mesh Set f Defanlt Mesh Set
& @ RW_bot
@ RW _side
@y soil 1
@y soil 2
s0dl 3
s = ‘-=§ Eoundar}r(:nndmon
= ﬁ; BDUﬂda.ryCundmnn @ BC
6 BC =S Shtic Losd
-3 Static Load &b sw
o & B i) Combined Load Sets
E Ay Combined Load Sets 2 Contact Pair

8 Contact Pair
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RUN THE CASE

Static Analysis Dynamic Anahysis Geotechnical Analysis Analysis Result To

To run the case
1. Click Perform in the analysis tab

2. Activate the analysis case that needed to
be solved

Analysis Options

A — | Name | Type | Description |
with retaining wall Linear Static

B ched: onjoff Cancel




RESULTS

Elﬁ with retaining wall
=-[2] Linear Static
= Dicplacemen

ﬁ' TZ TRAMNSLATION..
ﬁ' TOTAL ROTATIC..,
B RXROTATION (V)
& RY ROTATION (V)
B RZ ROTATION (V)
ﬁ' TXY TRAMNSLATION..,
ﬁ' TYE TRANSLATION.,
ﬁ' TZE TRAMNSLATIO..,
[#-# Grid Forces

EEI--"@’ Reactions

#-f Shell Element Forces

[

[3

-] Shell Element Stresses
-3 Solid Stresses

Model Anabysi

To view results

DISPLACEMENT
TOTALT , m

+6.64365e-001
3.0%
E+6.D‘34628-DDI
0.2%
+5.54057e-001

0.4%
+4,95651e-001

1.0%
+4,43245e-001

MIDAS

1. From the model tree, results tab, drop the analysis cases
2. Click the desired result




MIDAS

RESULTS - CLIPPING PLANE

Point & Curve Surface & Solid C“pplng P|ane
* 56, Mo, #HeMmle BE(H. 0 . ]
= - to section along an axis

SLIIGTE

To use,

© 1. Select an axis on which the plane
P will run on to

or  or o 2. Input a distance or drag the plane
(O3Points  ()2Points () Element Face from the modell

Distance om
[JDegres
Axis
Select Axis
Location 0,0,0
2 Point: t ¥ Z
0,0,0
1,11
Angl 360 [deq]
Add Close

— T ngle
o Reverse
[DATA ] 3D_linear_WTUST_woRMW, Linear Static, [ UMIT Output CSys ] Default 7




MIDAS

RESULTS - VERTICAL TILE

2 Clipping plane
[m‘u'ertiml Tle || i Model i LBC ~| Analysis & Results - to section a|0ng an axis
= Horzontal Tile | [~| Properties [»| Task Pane [+ Scale Bar
I:asmde v| Output v| GCS Triad |+| Selection Toolbar
Arrange Show/Hide TO use
]
3D, linear_NTUST 2D_linear_NTUST - 70N WhiCh the plane
' | 4. - [[None(0) e (R ®® |4 B | £ - |[None(0) T (W B P
el
+8.53847e-01 \
oo eor drag the plane
?g]?&.ﬁ\?%%ENT Z:ZO::+7.365398-01

[DaTA ] 3D_linear_MNTUST _woRMW, Linear Static, [UMIT] kM, m, [ Output CSys ] Default

PR Level 3 (Normal)

+6.65943e-01
3%

+6.10447e-01
0.3%

+5.54952e-01

o

B
+4.99457e-01
o

+4,43962e-01

+0.00000e+00

[DATA ] 20_linear_MWTUST _w.oRW, Linear Static, [UMIT] kN, m, [ OutputCSys] Default

Level 3 (Mormal)

+6.6258560e-01

+5.69232e-01
¥

+5.15578e-01




ESULJS - 3D vs 2D

DISPLACEMENT
TOTAL T, m

+6,65943e-01
.

A%
+6.10447e-01
0,3%
+5.54952e-01
0.6%
+4.99457e-01
1.0%:
+4.43962e-01
Z2.4%
+3.65467e-01
18.1%

WITHOUT RET!

DISPLACEMENT
TOTALT, m

+6.64553e-01
3.0%

+5.09450e-01
0.2%

+5.54073e-01
a.

o
4, 95666e-01

4, 43258e-01

+0,00000e+00

~25% more

displacement
in 2D

DISPLACEMENT
TOTALT, m

+i.83547e-01
o
T
+8.10193e-01
3.6%
+7.3653%-01

0.9%
+6.62886e-01
&

o
+5.59232e-01
o

+5.15578e-01

DISPLACEMEMT
TOTAL T, m

+7.03057e-01
5.7%

+6,444972-01
0.5%

+5.85906e-01

1.1%

o

il

.27316e-01
1.6%

4. 65725e-01

3.1%
+4,10134e-01

4
+3.51544e-01
+2.92953e-01
+2.34362e-01
+1.75772e-01
+1.17161e-01

+5.85906e-02

+0,00000e+-00

L.

MIDAS

WITHOUT
RETAINING
WALL

WITH
RETAINING
WALL




RESULTS - 3D vs 2D

REACTION FORCE
TOTALT, ki

" +2.42395e+04
3
+2.22198e+04

f

+2.01998e+04

=

+1.51798e+04

ia

o 1.61580e+04
:

o
+1.41399e+04

=

—41.2119e+04
)
+1.00995%+04 ]

f

+8,07993e+03

0%
" +6.059942+03

~60%0

more

reaction in.2D

3
+4.03996e+03

o
+2.01998e+03
a9.4%
+0.00000-+00

i “.{

-

REACTION FORCE
TOTALT, K

-+2.4393%e+04
4.4%
E+2‘2361 le+04
0.0%
-+2.03283e+04
0.0%
1.52954e+04
0.0%

1.62626e+04

0.0%
+1,42298a+04
0.0%
-+1,21370e+04
0.5%
+1.01641e+04
0.0%

+3,13130e+03

IEREREN
[DATA ] 3D_linear_NTUST_wRW, Linear Static, [UMIT] kN, m, [ OutputCSys] Default

o MR AL

S

T

+6.27025e+03
¥

)
+5.74773e+03
1.8%
+5.22521e+03
0.0%
+4.70269e+03
£

- +4.15017e+03

+3.65764e+03
0.0%
+3.13512e+03
U

o
+2.61260e+03

b

+2,09003e+03

)
+1.56756e+03
L.2%
+1.04504e+03
1.53%
+5.22521e+02
92.9%
+0.000008+00

REACTION FORCE
TOTALT, kN

+6.27877e+03
3.0%
E+E‘?5554e+03
1.3%
+5.23231e+03
0.0%
4, 70908e+03
0.0%

4,18584e+03

o

b
+3.662612+03

0.0%
+3.13938e+03

0.2%
/_+2‘616158+US

0.0%

2,09292e4+03

92T
+0,00000e+00

MIDAS

WITHOUT
RETAINING
WALL
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RESULTS - 3D vs 2D
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