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PROGRAM VERIFICATION AND PRECAUTIONS BEFORE GETTING STARTED

MIDAS Family Programs produce accurate analysis results based on up-to-date theories and numerical
techniques published in recognized journals. The program has been verified by thousands of examples
and comparative analyses with other S/W during the development.

Since the initial development in 1989, MIDAS Family Programs have been accurately and effectively
applied to over 4000 domestic and overseas projects.

A strict verification process of the Computational Structural Engineering Institute of Korea has
scrutinized MIDAS Family Programs.

Due to the complexity of structural analysis and design programs which are based on extensive theories
and design knowledge, the sponsors, developers and participating verification agencies do not assume any
rights or responsibilities concerning benefits or losses that may result from using MIDAS Family
Programs. The users must understand the bases of the program and the User’s Guide before using the
program. The users must also independently verify the results produced by the program.

DISCLAIMER

The developers and sponsors assume no responsibilities for the accuracy or validity of any results
obtained from MIDAS Family Programs (MIDAS/Gen, MIDAS/SDS, MIDAS/Set, MIDAS/FEmodeler,
MIDAS/Civil, MIDAS/FX+ and MIDAS/GTS, also referred to as "MIDAS Package" hereinafter).

The developers and sponsors shall not be liable for loss of profit, loss of business, or any other losses,

which may be caused directly or indirectly by using the MIDAS package due to any defect or deficiency
therein.
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Preface

Welcome to the MIDAS/Gen programs.

MIDAS/Gen is a program for structural analysis and optimal design in the civil engineering and
architecture domains. The program has been developed so that structural analysis and design can be
accurately completed within the shortest possible time. The name MIDAS/Gen stands for General
structure design.

About MIDAS/Gen and MIDAS Family Programs

MIDAS/Gen is a part of MIDAS Family Programs that have been developed since 1989.

MIDAS Family Programs are groups of Package Software that systematically integrates the entire
design process generally encountered in the design of structures. MIDAS Family Programs consist of
the following entities:

MIDAS/Gen General structure design system
Structural analysis and optimal design system for general structural engineering
applications, especially in building design

MIDAS/SDS Slab & basemat Design System
Structural analysis and optimal design system for slabs and basemats

MIDAS/Set Structural Engineer's Tools
Collection of individual programs to expedite the design of structural units

MIDAS/FEmodeler  finite element MESH generator
Program for automatic generation of finite element meshes

MIDAS/Civil CIVIL structure design system
Structural analysis and optimal design system for exclusive applications in civil
engineering structures, especially in bridge design.

MIDAS/FX+ General Pre & Post-processor for Finite Element Analysis
General purpose, FEA (Finite Element Analysis) pre & post-processing in CAE
(Computer Aided Engineering)

MIDAS/GTS Geotechnical and Tunnel analysis System
Integrated solution for tunnel and geotechnical specific structures

Among MIDAS Family programs, “MIDAS/Gen”, “MIDAS/Civil”, “MIDAS/SDS”, “MIDAS/Set”,
“MIDAS/FEmodeler” “MIDAS/FX+” and “MIDAS/GTS”, are currently in use and have been applied to
over 5,000 projects.
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Advantages and Features of MIDAS/Gen

MIDAS/Gen has been developed in Visual C++, an object-oriented programming language, in the
Windows environment. The program is remarkably fast and can be easily mastered for practical
applications. By using the elaborately designed GUI (Graphic User Interface) and the up-to-date Graphic
Display functions, a structural model can be verified at each step of formation and the results can be
directly set into document formats.

During the development process, MIDAS/Gen has been verified through numerous examples. Each of
the functions has been verified by comparing the results with theoretical values and output from other
similar programs. The program has been applied to over 5,000 projects and the reliability and
effectiveness have been established.

Representative examples are in the Verification Manual. The latest theories form the bases for the finite

element algorithm that determines the accuracy of analysis results. Excellent results are achieved compared
to other similar programs.

Closing Remarks

MIDAS/Gen has been conceived as a result of the cooperation and efforts by a number of engineers and
professors. We expect that MIDAS/Gen users will be pleasantly surprised with satisfying results. The users
are encouraged to contact MIDAS IT to suggest any improvements that they feel can be implemented in
subsequent versions.

In closing, we extend our gratitude to everyone who participated in the development of MIDAS/Gen.
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About the User’s Guide

The User’s Guide for MIDAS/Gen consists of the following 3 volumes and the On-line Manual:

Volume 1 Getting Started & Tutorials
Summary of the program contents and items to become familiarized
before getting started with the tutorial examples

Volume 2 Analysis
Explanation of the analysis backgrounds

Volume 3 Verification Examples
Ilustration of verification examples

On-line Manual  Detailed directions and explanations for each built-in function

Understanding the User’s Guide is essential in effectively learning the characteristics and functions of
MIDAS/Gen. The following is a recommended reading sequence before getting started with the program.

First, read the commentaries on the structural analysis and design functions of MIDAS/Gen in Volume 2.
Volume 2 describes the fundamentals necessary to perform finite element analysis using MIDAS/Gen.
Some technical journals have reported that the probability of incurring errors exceeds 90% when
programs are used with poor knowledge of analysis theories and of the programs.

Install MIDAS/Gen following the procedure described in the “Installation” section of Volume 1. Read
other parts of Volume 1, which outline the fundamental concepts necessary to run MIDAS/Gen. Also
contained in Volume 1 are the following: the directions for various functions to run MIDAS/Gen
efficiently, functions for modeling such as “Preferences setting”, “Input Data”, “Manipulation of Model
Window”, “Selection Functions and Activation/Deactivation Functions”, and functions required for real

CLINNT3

analysis operations such as “Modeling”, “Analysis”, “Interpretation of Analysis Results”, etc.

Detailed directions and explanations for each function are described in the On-line Manual that can be
accessed from the Help Menu of MIDAS/Gen.

The “Tutorials” supply the modeling, analysis and results interpretation processes of simple structural
examples. Subsequently, practice MIDAS/Gen following the procedures described in the “Tutorials” of
Volume 1. The Tutorials are organized so that when all the step-by-step stages from modeling to the analysis
and design of practical examples are followed, the user understands and acquires the capabilities of the
program. If, at any time, some contents remain misunderstood, the user may refer to the relevant sections
contained in the On-line Manual.
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Volume 3 presents principal analysis functions where the results have been verified by comparisons with
theoretical values and results from other programs. Because the verification examples are simple
problems commonly introduced in the academic courses, these examples can be practically used by the
novice in structural analysis as materials to understand the concepts related to the fundamentals of
structural analysis. Representative examples have been selected and included in the Verification Manual.
Contemporary theories have been applied to the finite element algorithm that determines the accuracy of

analysis results. Compared to the results from other similar programs, MIDAS/Gen produces excellent
results.

MIDAS/Gen 6



Getting Started






ADOUL MIDAS/GEN ...ttt sstssssse s st 1
Summary / 1

Installation / 6
System Requirements / 6
Installation Sequence / 7
Install Sentinel/pro Driver /9

Before Getting Started ... 11
How to Use the On-line Manual / 11

Recognition of Input/Output Files / 12
Data Files / 12
Analysis Output Files / 13
Design Output Files / 14
Graphic Files / 15
Data Transfer Files / 15
Other Files / 16

Organization of Windows and Menu System / 17
Main Menu / 18
Tree Menu / 19
Context Menu / 19
Model Window / 20
Table Window / 20
History Window / 21
Message Window / 21
Status Bar / 21
Toolbar and Icon Menu / 22



i

Preferences Setting ... 25
Assignment of Unit System and Conversion / 25

Preferences Setting / 26
Snap / 28

Modeling Preferences Setting / 30
Coordinate Systems / 30
User Defined Coordinates and Grids / 31

o] L= T T [ | - 33
General / 33

Data Input Commands / 35

Manipulation of Model WindOow ...t 37
Model Shape Representation / 37

Zoom in/out and Motion Control (View Manipulation Functions) / 39
View Point / 39
Rotate / 40
Zoom / 40
Pan /41

Dynamic View Manipulation / 41

Selection and Activation / Deactivation ..........cccooeececeesssseseeeeee 43

Selection / 43
Graphical Selection / 44
Specified Selection / 49
Group / 51
Filtering Selection / 54

Model Activation/Deactivation / 55



MOAEIING ..ottt 57

Nodes and Elements Generation / 57
Nodes Generation / 60
Elements Generation / 61
Modeling Automation / 62

Material and Section Properties Generation / 65
Material Property Data / 66
Time Dependent Material Property Data / 70
Section Data / 72
Thickness Data / 78
Sectional Property Calculator (SPC)/ 79

Boundary Conditions Input / 81

Loads Generation / 85
Static Loads / 85
Dynamic Loads / 92

Construction Stage Modeling Feature / 95
Construction Stage Modeling for a General Structure / 96
Time Dependent Material Properties / 98
Prestress Input / 99

Modeling Functions for Heat of Hydration Analysis / 101

Other Modeling Functions / 103
Import/Export / 104
Data Conversion / 105
Merge Data File Function / 105
MGT Command Shell / 106

ii



iv

Input Results Verification / 107
Display and Display Option / 108
Project Status / 110
Query Nodes / 111
Query Elements / 112
Node Detail Table / 113
Element Detail Table / 114
Design Parameter Detail Table / 115
Story Weight Table / 116
Story Load Table / 117
Story Mass Table / 118
Mass Summary Table / 119
Load Summary Table / 120
Group Activation of Construction Stage Table / 120

ANALYSIS .ottt
Finite Elements / 123

Analysis / 126
Static Analysis / 128
Heat of Hydration Analysis / 128
Eigenvalue Analysis / 132
Response Spectrum Analysis / 132
Time History Analysis / 132
Dynamic Boundary Nonlinear Analysis / 134
Buckling Analysis / 136
P-Delta Effect Analysis / 137
Geometric Nonlinear (Large Displacement) Analysis / 137
Construction Stage Analysis / 137
Pushover Analysis / 139

Composite Steel Beam Analysis considering Variation of Pre- and Post-
Composite Section Properties / 140



Interpretation of Analysis ReSuUlts ... 141
Mode Switching / 141

Load Combinations and Maximum/Minimum Values Extraction / 141

Combining Analysis Results / 141
Extracting Maximum/Minimum Values / 145

Analysis Results Verification / 146
Post-Processing Procedure / 148
Type of Display / 150
Post-Processing Function Types / 156
Animation / 168
Verification by Result Tables / 169

General / 174
Design Criteria and Load Combinations / 175

Entering Design Parameters / 177

Procedure for Implementing the Design Features / 181
Strength Verification for Steel Members / 187
Optimal Design of Steel Frame Members / 188
Design of RC Members / 190
Design of Footings / 195
Strength Verification and Optimal Design of SRC Members / 197

Production of QULPUL ...t a e ssesaneans 201
Text Output / 201

Directions and Procedure of Usage / 202

Print Output / 207
Output Layout Setting / 207
Output Color Setting / 209



vi

=0 = L1 oY PP
Principal Features of Text Editor / 211

Document Output Using Text Editor / 212
Font Type and Size Setting / 212
Page Split/ 212
Header and Footer Insertion / 213
Page Setup / 214
Print Preview / 215

Graphic EditOr ...t se s s nens
Principal Features of Graphic Editor / 217

Usage / 218
Open an Image File / 218
Create Image Setting and Add Title / 219
Print Preview and Page Setup / 224



APPENDIX A. Principal Features of MIDAS/Gen ...........cccoonnerevnenenn. 225

Graphic Visualization and Model Verification / 225
Model Generation / 226

Load Generation / 227

Analysis / 228

Output Verification / 229

Output Envelope/BOM, etc. / 230

Design / 230

APPENDIX B. Toolbars and Icon Menus ... 233

File Toolbar / 233

Grid & Snap Toolbar / 234
UCS/GCS Toolbar / 235
Zoom & Pan Toolbar / 236
View Point Toolbar / 237
Stage Toolbar / 238
Selection Toolbar / 238
Activation Toolbar / 240
View Control Toolbar / 241
Change Mode Toolbar / 242
Label Option Toolbar / 242
Dynamic View Toolbar / 242
Node Toolbar / 243
Element Toolbar / 244
Result Toolbar / 245
Property Toolbar / 247
Query Toolbar / 248

APPENDIX C. List of Shortcut Keys ... 249

vii












About MIDAS/Gen

Summary

MIDAS/Gen stands for “General structure design system.”, i.e., a Windows
based integrated system for structural analysis and optimal design.

2002 FIFA World Cup Stadium (Jeonju)



GETTING STARTED

MIDAS/Gen, developed in the object-oriented programming language Visual
C++, fully exploits the advantages and the characteristics of the 32bit Windows
environment for the technical computations.

The user-oriented input/output functions are based on sophisticated and intuitive
User Interface and up-to-date Computer Graphics techniques. They offer
excellent facilities and productivity for the modeling and analysis of complex,
large-scale structures.

The technical aspects of structural analysis functions necessary in a practical
design process are substantially strengthened. Nonlinear elements such as Cable,
Hook, Gap, Visco-elastic Damper, Hysteretic System, Lead Rubber Bearing
Isolator and Friction Pendulum System Isolator are now included in the Finite
Element Library, which will surely improve the accuracy and the quality of
results. Construction stages, time dependent material properties and
geometric/boundary nonlinear analyses are some of the new inclusions.

Surface View and Wire-frame View (Posteel)
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Analysis model of a spiral staircase

MIDAS IT’s in-house researchers have developed an efficient CAD modeling
technique, which is a totally new concept. Powerful automatic modeling
functions such as Auto Mesh Generation (available as a separate module) and
Structure Wizard are introduced. Also, a new Multi-Frontal Sparse Gaussian
Solver has been added lately, which has accelerated the analysis speed
dramatically.

Latest design standards are adopted in the design module. To list a few, they are
ACI, AISC (ASD & LRFD), BS, Eurocodes, etc.

The Optimal Design function considers various design constraints and leads to
weight optimization in the design of steel frame structures. It offers practical,

convenient and accurate results.

Refer to “Appendix A. Principal Features of MIDAS/Gen” for more information.



GETTING STARTED

@ After designing a plant
structure, the detailed
calculation for a
particular member has
been carried out.
Automatic optimal
design, the combined
stress ratio and weight
distribution by section
properties of the
structure are graphically
displayed.
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Results of strength verification according to AISC Design Standards

The domains of applications for MIDAS/Gen are as follows:

» Civil engineering structures

Bridges, underground structures, water tanks, dams, etc.

A\

Architectural structures

Office buildings, residential buildings, commercial buildings, complex

multi-use buildings, plants, maritime/offshore structures, etc.

Special structures
Stadiums, hangars, power plants, etc.

Other structures
Ships, airplanes, power line towers, cranes, pressurized vessels, etc.
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Analysis model of KAL O/C hangar, Kimpo International Airport

Analysis model of Transportation Complex, Inchon Int. Airport



GETTING STARTED

Installation

Analysis model of Daejeon 2002 World Cup Stadium

System Requirements

MIDAS/Gen operates on IBM compatible Personal Computer (PC) in Windows
environment.

In addition, MIDAS/Gen requires the following minimum configuration:

>
>
>

Pentium or better performing PC processor
Minimum of 64MB RAM

500 MB of free space on HDD (MIDAS/Gen requires a minimum of 1
GB hard disk space for Construction Stage analysis)

Microsoft Windows 95 or higher version or Windows NT Operating
System

Windows-supported Graphics card, Monitor with a minimum of
1024x768 resolution and a minimum of 16bit High Color display

Windows compatible Printer or Plotter
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Installation Sequence

Installing MIDAS/Gen

Follow the steps below to install MIDAS/Gen.

1. Insert MIDAS/Gen CD into the CD-ROM drive.

2. MIDAS Gen Installation
When the automatic installation does not proceed, select the Run
command in the Start menu of Windows. Once the CD-ROM drive
is assigned, enter the following command:

D:\setup
(Note: this is the case where CD-ROM drive is assigned to the
directory D)

Installation dialog box of MIDAS/Gen

3. Once the installation program is initiated, the dialog box shown in the
figure above is displayed and the installation of MIDAS/Gen begins. The
installation will proceed step-by-step to the subsequent phases followin,
the displayed information. To proceed to the next step, click __ HNest> |
To return to the previous step, click



GETTING STARTED

MIDAS/Gen will be installed only in the system where Internet Explorer
version 5.0 or higher has been installed. Install Internet Explore if not
already installed and install MIDAS/Gen.

Information [ %]

@ MIDAS/GEMw needs MS Intemet Explarer 5.0 ar later ta be installed.

MIDAS/Gen information dialog box

When the license agreement dialog box is displayed, read the agreement
carefully. If the terms and conditions are agreeable click ___ Tes |, and
the installation will continue.

Enter the user’s registration information and click __HNest> |

The directory selection dialog box will appear. Select the folder in which
MIDAS/Gen will be installed. MIDAS/Gen can be installed in the
default folder by clicking __ Hest> | To change the folder, click __ Braws=.. |
and choose the folder in which to install MIDAS/Gen.

Once the program folder selection dialog box is displayed, select a folder
name for the registration of MIDAS/Gen icons and other related
programs. Click the __ Nest> |butt0n, and copying the files will begin.

Once the copying of the files is complete, the “installation completed”
message dialog box will appear. Click __Finish Iand the installation
process now will be completed. If at this time “Run MIDAS/Gen Now”
is checked and Finish | is clicked, then the installation will be
completed and MIDAS/Gen will be executed immediately.
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Install Sentinel/pro Driver

The Sentinel Driver is used to drive the Lock key of Sentinel hardware. To run
MIDAS/Gen and the Lock key the driver has to be installed. The Sentinel Driver
is installed automatically during the installation process of MIDAS/Gen. For
upgrading or replacing a damaged Lock driver, follow the procedure outlined
below.

To install the Sentinel Driver manually follow these steps.

1. Press the left side Shift key and insert the MIDAS/Gen CD in your
CD-ROM drive.

2. Select the Run command in the Start menu. Once the CD-ROM drive is
assigned, enter the following command:

D:\protection drivers\setup
(Note: this is the case where CD-ROM drive is assigned to the
directory D)

To uninstall the Sentinel Driver follow these steps.

1. Press the left side Shift key and insert the MIDAS/Gen CD in the CD-
ROM drive.

2. Select the Run command in the Start menu. Once the CD-ROM drive is
assigned, enter the following command:

D:\protection drivers\setup /u
(Note: this is the case where CD-ROM drive is assigned to the
directory D)
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Registering the Protection Key

To operate MIDAS/Gen properly, register the serial number after connecting the
protection key to the parallel port.

S

Connect the Protection Key to the Parallel Port.
Execute MIDAS/Gen.
Select Register Protection Key on the Help menu.

Enter the Protection Key ID provided in the Program CD Case in the
Protection Key field.

Click __ Ok |

Register Protection Key

Protection

Fey Number : |

KepType © [Network |
Protocol  : [TCPAP =]

v Server Mame or [P Address

Register Protection Key
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How to Use the On-line Manual

When using MIDAS/Gen, pressing F1 key or clicking the Help menu can always
allow us to access the On-line Manual.

Every category of help is connected to related keywords by hyperlink, and all the
detailed explanations and information in connection with the keyword may be
obtained.

A summary of the help contents and an index of the main keywords are arranged
systematically in the On-line Manual of MIDAS/Gen. Read it as a reference in
the order presented in the summary. Alternatively, the information regarding the

desired item may be directly obtained using the Search function of the
keywords.

E? MIDAS,/GENw On-line Manual
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On-line Manual of MIDAS/Gen
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If the Midas on the Web feature of MIDAS/Gen is used, the website of
MIDASoft (http://www.MidasUser.com, MIDASoft@MidasUser.com) can be
directly connected, and e-mails can be sent.

Recognition of Input/Output Files

The types of files, their purposes and the generation process are as follows:

Data Files

fn.mgb  Binary  The basic data file of MIDAS/Gen

During the initial generation, use File>New Project.
When opening an existing file, use File>Open Project.

fn.mgt Text The basic data file of MIDAS/Gen

If necessary, it can be modified using Text Editor.
The user may transform the data generated by
MIDAS/Gen into a format suitable for other S/W.
The data file can also be used for MGT Command

¢ Refer to Tools>MGT Shell @
Command Shell in On-line oo .
Manual. ne File>Export>Gen MGT File creates a file and

File>Import>Gen MGT File recalls the file in the
format used by MIDAS/Gen model data.

foowpf  Text Wind loading data file that MIDAS/Gen
automatically calculated

Click Maks Wind Load Cale, Shest | i1 7 oad>Wind
Loads>Add/Modify Wind Load Code>Wind Load
Profile to create this file.

fn.spf Text Equivalent static seismic loading data file that
MIDAS/Gen automatically calculated

Click Make Seismic Load Calc, Sheet | in Load>Static
Seismic Loads>Add/Modify Seismic Load Design
Code>Seismic to create this file.

12
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Analysis Output Files

fn.gal

fn.ga2

fn.gad

fn.gas

fn.ga6

fn.anl

fn.out

Binary

Binary

Binary

Binary

Binary

Text

Text

Data file obtained from a static/dynamic analysis
process

File generated automatically by Analysis>Perform
Analysis

Analysis results generated for each time step from a
time history analysis and a heat of hydration analysis

File generated automatically by Analysis>Perform
Analysis

File for all the analysis data generated in the process
of a geometric nonlinear analysis

File generated automatically by Analysis>Perform
Analysis

File for all the analysis data generated in the process
of a pushover analysis

File generated automatically by Design>Perform
Pushover Analysis

File for all the analysis data generated in the process
of construction stage analysis

File generated automatically by Analysis>Perform
Analysis

File containing structural analysis results (reactions,
displacements, element forces, stresses, etc.) which
has been arranged by the user’s preference

This file is useful for verifying analysis results and
preparing calculation sheets.

File generated automatically by Results>Combinations
or Envelope

All kinds of messages or related data produced
during a structural analysis process

File generated automatically by Analysis>Perform
Analysis.

13
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Design Output Files

fn.gdl

fn.gd2

fn.gd3

fn.gd4

fn.acs

fn.res

fn.src

Binary

Binary

Binary

Binary

Text

Text

Text

Design of steel frame elements and all the related
data

File generated automatically by Design>Steel Code
Check

Design of RC (reinforced concrete) elements and all
the related data

File generated automatically by Design>Concrete
Code Design (or Concrete Code Check)

Design of footings and all the related data

File generated automatically by Design>Footing
Design

Design of SRC elements and all the related data

File generated automatically by Design>SRC Code
Check

Data file that contains a summary of structural steel
member design results and the detail calculations

Click | Detail.. | or Summaw...| in the design results
dialog box after a design.

Data file that contains a summary of reinforced
concrete member design results and the detail
calculations

Click __Detail.. | or Summaw...| in the design results
dialog box after a design.

Data file that contains a summary of structural
steel/reinforced concrete composite member design
results and the detail calculations

Click _ Defail.. | or Summaw..| in the design results
dialog box after a design.
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Graphic Files

fn.color Binary

fn.emf  Binary

fn.bmp  Binary

fn.mgf  Binary

Color data file of MIDAS/Gen

Click __ Save |in Color and Print Color tabs from
the View>Display Option.

Graphic data file of the model window in the EMF
(Enhanced Meta File) format

File generated automatically by Files>Windows
Meta File.

Graphic data file of the model window in the BMP
(Bitmap) format

File generated automatically by Files>Windows
Bitmap File.

Graphic data file produced by Graphic Editor of
MIDAS/Gen

File generated automatically by the Save function of
Tools>Graphic Editor.

@ Refer to Data Transfer Files®

“File>Import/Export/Dat
a Conversion” of On-

line Manual.

Fn.mgt  Text
Fn.dxf  Text

Fn.s90 Text

Fn.s2k Text

fn.std Text

fn.gti Text

MIDAS/Gen text file

AutoCAD DXF file compatible with data for
MIDAS/Gen

Data file of SAP90 compatible with data for
MIDAS/Gen

Data file of SAP2000 compatible with data for
MIDAS/Gen

Data file of STAAD compatible with data for
MIDAS/Gen

Data file of GT STRUDL compatible with data for
MIDAS/Gen

15
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Other Files

fn.bak  Binary  Back-up data file of MIDAS/Gen
Select Make Backup File in Tools>Preferences to
create the file automatically while saving the model
data in progress.

fn.bom  Text Weight data file of every element included in the
modeling and bill of material
File generated automatically by Tools>Bill of
Material.

fn.sgs Text Seismic data file produced by the seismic
acceleration and response spectrum generation
module of MIDAS/Gen
It uses Tools>Seismic Data Generator.

fn.spd Text Response spectrum data file required for a response
spectrum analysis
File produced by Load>Response Spectrum Analysis
Data>Response Spectrum Functions.

fn.thd Text Time Forcing Function data file required for a time
history analysis
File produced by Load>Time History Analysis
Data> Time Forcing Functions.

fn.bog Binary  File containing the data entered in the Batch Output

Generation dialog box

Among the checking features of analysis results of
the Results menu, the  Espat |button of the Batch
Output Generation dialog box generates the file,
which can be accessed by the __Imeart | button.
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Organization of Windows and Menu System

The Menu System of MIDAS/Gen permits an easy access to all the functions
related to the entire process of input, output and analysis and minimizes the
mouse movement.

The Works tab of Tree Menu systemizes the entire design process, which allows
us to review the status of input at a glance while the Drag & Drop type of
modeling capability allows us to readily modify the data during the modeling
process.

The organization of the working windows of MIDAS/Gen and the Menu system
are as follows:

¢ File Edt Yew Model Load Analysis Resufts Desion Mode Query Tools Window Help
Frequentl... | Grid/Snap | UCS | Wiew | Activation | | Wizard | Node  Elemnent | Property | BC/Ma..| Stage | Load | Buliding | Moving | Result | Influen... | Query |

PR SR ) - AT (Tt L RS T )
DEE x| = B8R B%E LEE AAO R BY B5E A6 {] Sl EERE

Tree Menu 2% (4 & Model View | @8 Model View i | 2 ¢ Model View : 2 | @ Model View i3 | @ Modes 3
Menu | Tables | Group | Warks |
i Nodes
[ Configuration = g :
£} @) Geomatry @
A Structure Wizard @
% User Coordinate System a
i rids
,° Nodes
1% Elements a
1# Create -
¢ Create Line Elements
4 Delete t
& Translate +
i Rotate
2 Extrude L
/I Mirar Reactions 0.000000] 21,333333] 6,000 | b
& Divide Deformations 162| 10.000000) 21,3833 E.0000||
- r§l Merge - Forces B
5 Intersect — B
Change Element Para B
};g Compact Numbers e Heat of Hydration Analysis B
4 Renumbering
<5 Start Number . Beam Detail Analysis A&
-/ H8 Properties Vibration Mode Shaps k
[E] Material i : N b
&) Time Depsndent Mate Buckling Mode Shape d
& Time Dependent Mate : Time History Resutts “
Time Dependent Mate ) : Stage/Step History Graph. &=
Time Dependent Mate™ =
% Change Element Dene = Column Shortening Graph for C.5,., @
:‘:;:‘;HME‘W‘ Story Shear Force Ratio &
-8 Section Stifness Scal Story Table @
& Tapsted Section Grou Design &
& Thickness &
T8 Wall Stfiness Seale F | Message Window Bimation » 2%
i Inelastic Hinge Proper OLUTION TERNINATED =
H Inelastic Hinge IYOUR MIDAS J0B 13 SUCCESSFULLY COMPLETED....... E:\Namalghiiodel Files)\Gen-Ko) tutorials\tucz
¥ G Demihg [TOTAL SOLUTION TIME..:  1.79 [sec]
Fiber Material Properti j
~[F Fiber Fwi;mn of Sectir™ a
Bl » [ | [[ATEIR\ Commandessage A Analysis Message Le 1
For Help, press Fl Frame-1_][0:0 0.0 G000 ont = 1im__=1) il 3zl pilron =] [= (T =/ 7 =1

Organization of the working windows and the Menu system of MIDAS/Gen
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$ When running
MIDAS/Gen for the first
time, the use of Main
Menu is recommended
to understand the built-
in functions and the
working environment.
Once the user becomes
familiar with
MIDAS/Gen, the use of
Icon Menu or Context
Menu will be more
effective.

18

Main Menu

The commands and shortcut keys for all the functions necessary to run
MIDAS/Gen are built-in.

File
Edit

View

Model

Load

Analysis

Results

Design

Mode

Query

Tools

Window

Help

File, print, data transfer and related functions

Undo/Redo functions and functions related to editing in
spreadsheet table window formats

Visual presentation method and manipulation functions,
selection functions, Activation/Deactivation functions, etc.

Entering model data and automatic generation of grids,
nodes, elements, section properties, boundary conditions,
masses, etc.

Enter all types of static loads, dynamic loads, thermal loads,
automatic generation functions, etc.

Enter all types of control data necessary for analysis process
and analysis execution functions

Enter load combinations, plotting analysis results (reactions,
displacements, member forces, stresses, vibration modes,
buckling modes, etc.), verification and analysis functions,
etc.

Automatic design of structural steel, SRC, RC and footings,
code checking, etc.

Switch functions between preprocessing and post-processing
modes

Status verification functions for nodes, elements and related
data

Assignment of unit system and preferences setting, MGT
Command Shell, computation of bill of material, extraction
of seismic data, Sectional Property Calculator, ctc.

Control functions for every window within the main window
and arrangement functions

Help functions and access to MIDAS IT homepage and e-mail.
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Tree Menu

The entire procedure for modeling from data entry to analysis, design and
preparation of calculations are systemically organized. An expert as well as a
novice can efficiently work without making errors by accessing the related
dialog boxes, which provide the procedural guidance.

Also, Works Tree allows the user to glance over the input status of the current
model data, which can be revised by the Drag & Drop capability.

“@) Fle Edt Yiew Model Load Analysis Resuls Desian Mods Query Tools Window Help o
Frequent] ‘ @rid/Snap | UCS | View | Activation | i Wizard | Mode  Element ‘ Property | BC/Ma...| Stage | Load | Building | Maving | Result | Influen... | Query |
HEE T R - AN Ll e TP T

D@ X o BRE%E LEHE AFD G BY 5E s 1

Tree Menu ax[d /& Model View
Menu | Tables | Group  Warks |

=] s [411060

o sEa

5 Works
(=1 R Structurg A
o’ p @
[}
g
-
; . 3
R : 1
[2] 3+ vial 3
Secton : 42 § g
I ‘I = L
102 @ b
103:C1 I - =
e = Selection 3
105 C1 ‘l = @
1061 C1 == =
I 151:ClA I -
15 ClA iz | i @
183 C1A E =l &
154: C1A ! - 3
155 : 14 ] :
156 ClA > h
a01:c2 7\ !I
I a:ce
I a3:ce j
2041 C2 =
251 C2 |
206 C2
211161
2121682
I 213:63
I 21064 Message Window —
2211 Wa1 =l
2221 We2
31: 3
N2:c3
03 - []
< 1 LIJ RIRI essage = el | ol
For Help, press F1 e pmsos0o Jeos®ss0 oo Bl =l @l =z =10

Drag & Drop capability of Works Tree tab

Context Menu

In order to minimize the physical motions of the mouse, simply right click the
mouse. MIDAS/Gen automatically selects a menu system, which offers related
functions or frequently used functions reflecting the working circumstances of the
user.
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Model Window

The working window deals with the modeling, interpretation of analysis results
and design by means of GUI (Graphic User Interface) of MIDAS/Gen.

The Model Window may present several windows simultaneously on the screen.
Because every window operates independently, different user coordinate systems
can be assigned to the individual windows to create a model. In addition, each
window shares the same database and as such, the work performed in a window
updates the other windows simultaneously.

The Model Window can represent common model shapes as well as shapes
generated by up-to-date features such as hidden lines, removal of hidden surfaces,
shading, lighting, dispersion of color tone, etc. The model, analysis and design
results may be displayed in rendering views. The input status of the model or each
type of analysis and design results can be visually verified by “walking through or
flying over” the interiors of structures using the Walk Through Effect.

Table Window

Table Windows display all types of data entry, analysis and design results in the
Spread Sheet format. Various kinds of data modification, additional input,
compilation, arrangement for different characteristics and searching capabilities
are provided in Table Windows. They allow transfers with common database
S/W or Excel.

i w Model Load Analysis Results Design Mode Query Tools
Frequertl...| Grid/Snap | UCS | View | Activation | : Wizard | Node E\ement‘?vnnsm/\BC/Mz T/ Stage [ Load | Buld
| LT s@H BrEsEm | P

D@ x| -2~

indowHolp

K

BEEEE w220 5@ =30 H0ED W EsRE JETIET|

IR 1 R T TR

2 o it anoss| marensl oo
e e B o smsmlsi “a1zsssi|  anamsiaz ooaTon
smm 151750 sssmiw &EV?TW

e e o

To5788
wsz@w

s aoasse
“s7gs0i1

YTy I R F Y L

Data exchange with Microsoft Excel
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History Window

History Window displays the contents of data entry such that the user may verify
previous activities or the status of analysis and design process.

Message Window

Message Window displays all types of information necessary for modeling,
warnings and error messages.

Status Bar

Status Bar presents matters related to all kinds of coordinate systems, unit systems
conversion, select filtering, fast query, element snap control, etc., which enhance
the work efficiency.
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Stage

€ Applying Tools>
Customize, it will be
more convenient to
display Node, Element
and Property Toolbars
on the screen during
the preprocessing
stage.
Similarly, display Result
Toolbar on the screen
during the post-
processing stage.

22

Toolbar and Icon Menu

Icon Menu helps the user promptly invoke functions frequently used in
MIDAS/Gen. Each icon is regrouped with the icons of similar purposes in
various Toolbars. Each Toolbar may be easily dragged with the mouse to the
desired position on the screen. They may be edited to appear selectively on the
screen or modified by using Tools>Customize. For more information on any
icon in the Toolbar, place the mouse cursor on the icon in question and fool tip
will provide a short description.

Refer to “APPENDIX B. TOOLBAR AND ICON MENU” for more information
regarding the Toolbars and the corresponding Icons.

File Graphic & Snap UCS/GCS View Control
& Fie Edit View bodel Lgbd dnapsis Besubs Desion Mode Quer Tfbls Window Help =]
Dl x| anefllns s geeraxliagyand Uclnssds 0G| ." - f==Label
Fr=—c] | I — YRR EE AR B R Option
Werus | reies | Craup | works | Modat Vi | | |
i il Selection Activation
Geomety @ 2 . :
+ Static Loads ) .
Response Spectium Analysis 1= . A "
Tirme History Analysis N . N
MuvmgLu:dAn:\ws + === 700m & Pan Change MOde
Settlement Analpsis D ata - . .
+ Composite Section Andlysis Data IS " "
Hydration Heat &nalysis Data
Erection Sequence dnalysis Data '
on Linear Analysis Data
#i Consiruction Stage Analysis Data L
Design N
Results - .
(&R Query =] \\\ :
B LT .
) R : S
) e .\\ Ba000 ‘/"/,,//’/
i —Vle_w Point L S e
P ;ﬂ/%_\g,//’ ]
& L Bt
. SR ey . \\\
[ ) i \\\
: < v
\\\\\\ .. )
\\\ . \@
=
Unit Change Fast Query
=

0 I 2

For Help. press F1

[6:0.0.0

7
‘ Nonel  [U:0.0.0
—

1
Coordinates

Default positions of the Toolbars and status tabs in the window

rn e Sl (38 (Elien=

Select Filter Elements Snap
Location Control
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Commands | Tealbars | Keyboard | Menu | Options |

Categories Commands

°|ir Change Element Dependent Materia;l
Plastic Material..,
T Section.,,

—
E Section Stiffness Scale Factor,,,
#&; Tapered Section Group, .,
& Thickness... =l
Description:

Close |

Dialog box of Tools>Customize
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Assignment of Unit System and Conversion

In practice, there are diverse working conditions and forms of data entry.
MIDAS/Gen is designed to operate concurrently under a specific system of units
or a combination of several types of unit systems. For instance, “m” unit for the
geometry data and “mm” unit for section data may be used in the same model.
The “SI” unit system used in the data entry process can be converted into the
“Imperial” unit system for the analysis and design results.

The thermal unit system requires a consistent unit system for the data. The units
for moment, stress or modulus of elasticity which combine length units and force
units are automatically adjusted by the program according to the types of length
and force units selected by the user.

The user may use Tools>Unit System or the unit system conversion function of
Status Bar located at the bottom of the screen to assign or convert the system of
units.

Farce (Mass) Heat
N kg  cal
& kN (ton) ~ keal
 kof
af  (ka) el
 tonf (ton)
Cif e b (b L
Cin  kips (kips/g) ¢ BTU
— Temperature
& Celsius ¢ Fahrenheit
[ote : Selected units are displayed in relevant
diallng boxes, Values are WOT changed with
units

™ Set/Change Default Unit System

0K I Apply I Cancel I

Dialog box of Unit System Setting
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Preferences Setting
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Generally, each project is unique. The size and the material characteristics of a
structure differ from one another, and it is convenient to define the modeling
environment in advance when starting a new project.

As the scale of the structure becomes apparent during the initial stage of a new
project, it is possible to assign the grid spacing using Grid in advance. This will
avoid additional and cumbersome adjustments of the screen dimensions.

Tools>Preferences of MIDAS/Gen allows the setting of the basic data required
to run the program in advance.

When the Preferences function is selected, the dialog box shown below is
displayed. Select the entities desired from Tree Menu on the left side and enter
the required data.

Environment
General Provide the user’s name, company logo & set the
automatic file saving defaults
View Set the default window and its size

Data Tolerance Assign the bounds of nodal combination and the
upper limit of numerical values to be recognized as

zero (0)

Property Assign the basic database for materials and sections

Design Assign applicable design standards for different
material types properties

Load Save the database for the floor loads

= Enviranment

i - General

iew

ata Tolerances

H esign

= Output Farmats
i Formats - Dim, & Others
i Formats - Forces

¥ Save Changes Upan OK

Wiew and Display Environment Setting

Initial Model Boundary Size |IU m
Initial Point Grid
|V Grid Space & © |U‘5 m Y |EI.5 m [ Grid On ‘

Initial View Point ‘

& |so-Yiew " Top View

Snap
’7 [ Paint Grid [ Line Grid v Mode [ Elernent ‘

Default &l | SetDefaukt [ OK |  Cancel |

Dialog box for Preferences
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Output Formats

Formats Assign the effective number of decimal points for the
model data and analysis results

Refer to On-line Manual for detail information regarding each of the above-
mentioned Preferences. The View function is necessary to set the working
window at the initial stage of the work as described below.

Initial Model Boundary Size

Assign the size of the working window. For example, if the length unit is set
to “m” and “10” is entered, the vertical length of the new window will be set

to 10m.
Initial Point Grid
€ Refer to “Preferences Assign the spacing of point grids to display in the window.
Setting for Modeling” in . K . . . . . .
Getting Started & Grid Space x Spacing of point grids in x-direction in user
Tutorials. coordinate system
Grid Space y Spacing of point grids in y-direction in user
coordinate system
Grid On Option to display the point grids in the window
@ File Edit View Model Load Analysis FResults Design Mode Query Tools Window Help _ax
Frequent, ‘ Grid/Snap | UCS | View | Activation | i Wizard | Node  Element | Property | BC/Ma..| Stage | Load | Building | Moving | Result | Influen... | Query |
[=PFasrtreeB o wirdn 4o 80 s X8RO PS |
D@ X |2 = | GhiGEILHK AEDGIBY D5 A T =l SisEla
Tree Menu 2 x4/ Model View | bX
Menu ‘ Tables | Group | Works | 3z
i a
Geometry @
e I — .
Time History Analysis . -
Moving Load Analysis | Mouse Hair b
} Camnte Sosto fedyse D || t
Hea«pn« Hydration Ana\y:s Data \\ // '
e e L |
Dez\u;‘: ™~ ///// ®
& auery : T R E
T @
e T @
| \\\ &
~ . F
TR T~ View Point |4
. ~ %
Coordinate system T~ &
Qe
Message Window
. =
Coordinates Unit System
T[T Command Messag I
For Help. press F1

Default window of MIDAS/Gen
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$ Refer to “Snap” in

“Nodes and Elements

Generation” of the
“Modeling” section.

28

Initial View Point

Assign the window coordinate system to correspond to either an isometric
view (Iso View) or the global X-Y plane coordinate system.

£ L BB Pirwe p@TPIF Y «=>1 ¢t QOS0!

uiew Model Load Analysis Hesufs Desian Mode Query Tools Mindow Help
:  Frequentl., | Grid/Snap | UCS | View | Acvaion | |2 Wizard | Miode | Element | Propery | BC/Ma,.| Stage | Load | Building | Maving | Result | flen... | Query |
[srssrrrera o mli/dn sea8ne 8xXa RGeS J
DBHE X2 - (SR EE LHR A0 O BY 55 A6 7] EE isEa
Tree Menu 2% |4 /& Model View | b x
Menu | Tables | Group | Works |
A Structure Analysis
B Configuration
& Geometry
4o Static Loads
B Response Spectrum Analysis
oo Time History analysis
& Moving Load Analysis
I Settlement Analysis Data -
Composite Section Analysis Data s
Heat of Hydration Analysis Data T
Nenlinear Analysis Data . : .
Construction Stage Analysis Data ™~ -
gesu\(s \\ . : ////
esian e R :
a e
S Query ¥ -~ e
e :
Message Window
[
AP command Message A Analysis Message ] Kl |
For Help, press F1 amel 3560 B ] i e e = A = A

Initial window after setting the preferences

Notice that the initial window appears as shown in the figure above after
specifying the following: The length unit is set to “m” in Teols>Unit System.
The size of the default window is 10m in View of Tools> Preferences. The grid
spacings in the x & y directions of the coordinate system are set to Im and 2m
respectively.

Snap

Snap is used to assign the snap state. Multiple Snap functions may be assigned
at a time. When nodes or elements are being entered with the mouse, Snap
automatically sets the mouse-click point to the closest grid, node or element.

The types of the Srap functions supported by MIDAS/Gen are as follows:
%8| Point Grid Snap

Search the point grid contiguous to the mouse cursor.
Set the point grid by & Set Point Grid.
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© Line Element means
elements of Line Type
constituted by two
nodes such as truss or
beam elements.

¢ To release Snap types
separately, click the
relevant Icon so that it
switches to Toggle Off
state.

[iii] Line Grid Snap
Search the intersection of line grids contiguous to the mouse cursor.
Set the line grid by | Set Line Grid.

/. Node Snap
Search the node contiguous to the mouse cursor.

#| Element Snap

Search the mid point of the element contiguous to the mouse cursor.

In the case of a line elementa, the position of the snap may be adjusted by
using the Snap point assignment function to the right of the status bar located
at the bottom of the window. For example, the user may locate the snap at
the third points of an element (_JT=/[3 =1). This is an extremely
convenient feature when a line element is already set up and another line
element has to be connected to a particular point on that existing element.

A Snap All
Select all the above-mentioned snap functions.

& Snap Free
Release all the snap functions. @

Mouse Cursor

/\/ Snap Point

Snap Point !
Mouse Culég
Snap Point

—|— Mouse Cursor \N_I_
Snap Pointf/ '/ \N

Mouse Cursor

Examples of Snap applications
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Modeling Preferences Setting

& Refer to “Structural
Analysis>Numerical
Analysis Model>
Coordinate Systems
and Nodes” of On-line
Manual.

© Refer to “Structural
Analysis>Numerical
Analysis Model>Types of
Elements and Important
Considerations” of On-
line Manual.

30

Coordinate Systems

The coordinate systems used in MIDAS/Gen are as follows:

» Global Coordinate system (GCS)
» Element Coordinate System (ECS)
» Node local Coordinate System (VCS)

The GCS uses the X, Y and Z-axes of the Conventional Cartesian Coordinate
System with the right-hand rule. The axes are denoted by the capital letters (X,
Y, Z). Nodal data and the majority of data entry related to nodes, nodal
displacements and nodal reactions are in GCS.

The GCS is used for the geometric data for the structure. The Reference Point is
automatically set to the coordinates X=0, Y=0 and Z=0.

In MIDAS/Gen, because the vertical direction of the screen is set parallel to the
Z-direction of the global coordinate system, it is more convenient to coincide the
vertical direction of the structure (the direction opposite to the direction of
gravity) with the GCS Z-direction.

The ECS uses the x, y and z-axes of the Conventional Cartesian Coordinate
System with the right-hand rule. The axes are denoted by the lowercase letters. (X, y, z)

Element internal forces, stresses and the majority of data entry related to
elements are in ECS.

The NCS is used to assign Inclined Support Condition at a particular node. NCS
uses the x, y and z-axes of the Conventional Cartesian Coordinate System with
the right-hand rule. The axes are denoted by the notations x, y and z.

Once the Node Local Axes define the node coordinates, the following boundary
conditions and forced displacements are entered according to the defined node
coordinates:

Supports

Point Spring Supports

General Spring Supports

Surface Spring Supports

Specified Displacements of Supports

YVVYY
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¢ Refer to “Open File and
Setting of Preferences>
Working Plane and
Grids” in Tutorial 1 to
understand this
procedure.

$ An example of UCS
and Grid Line
assignment for entering
beam elements located
at different angles

User Defined Coordinates and Grids

The User Coordinate System (UCS) is the coordinate system additionally
defined by the user to ease the modeling task. The UCS is defined relative to the
GCS and can be useful when the geometry is complex.

Generally, the majority of structures in practice are constituted in 3-D with
various unit-planar structures. The structure is decomposed into a number of
planes. For each plane, apart from the GCS, a coordinate system convenient for
the modeling task is assigned. Once the individual segments are modeled, these
planes are reassembled with respect to the GCS, and the overall 3-D shape now
becomes effectively complete. The UCS is used mainly for such purpose and
assigns a local coordinate system for each unit-planar structure.

User-defined Coordinate System may be saved with pre-defined titles (Named
UCS), which can be recalled interchangeably with GCS.

Line Grid

)

Global Coordinate System
User Coordinate System

UCS and the grid layout
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When entering coordinates or elements, assign the grids to coincide with the
UCS x-y plane. Such technique is extremely convenient for modeling.

MIDAS/Gen supports the following two types of grid system:

» Point Grid
» Line Grid

The point grid represented by a series of points on the UCS x-y plane is parallel
with the x & y-axes, and each point is set equally apart. Generally, during the
initial stage of modeling, set the point grid by Tools>Preferences. Depending on
the work conditions, use View>Grids>Define Point Grid to reassign the grid.

The line grid, as a grid represented by lines at right angles on the UCS x-y plane,
is positioned parallel with both x and y directions. The spacing may be unequal.

Set the line grid by & Set Line Grid.

Each grid system can be positioned at the same time, and it is convenient to use
Snap to automatically locate the mouse cursor to a contiguous grid.



General

Entering Data

All the data are entered with the Dialog Box, Table Window, MGT Command
Shell and Model Window in MIDAS/Gen. Using the Dialog Box, the data can
be entered by both mouse and keyboard. The keyboard is mainly used for the
Table Window and MGT Command Shell, and the mouse is mainly used for the
Model Window.

In the Dialog Box, the following buttons are used to reflect or cancel the data
entry in the model.

oK. | Reflect the data entry in the model and, at the same time, close
the corresponding operation and the dialog box.

Apply Reflect the current data entry in the model and continuously
accept any additional data entry and modification maintaining
the dialog box active.

Cancel | Cancel the current data entry and close the dialog box.
Close_| Close the dialog box.

When shifting the focus from one data entry to another in a Dialog Box, use the
Tab key on the keyboard to move successively from one data field to the next, or
directly specify data by placing the mouse cursor over the desired data field.

If the Shift+Tab key is used, the input sequence will be reversed.
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€ Table Window of
MIDAS/Gen offers data
input/output and
modification
capabilities. In addition,
it provides all types of
selection functions,
Filtering, Sorting and
Graph functions, data
exchange with Excel,
etc.
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Node | Ele... | Bou..| Mass Load |

N e a—
Load Case Mame
| A
Load Group Name
Default = L Define User Coordinate System-[Model Yiew]
Options
i Gtt] (@ D o BE Thieedngles |  MamedPlane | UCSbyUCS | MameduCs |

Load Type

Trapezoidal Loads 2 H Plane I #Z Plane I ‘Y-Z Plane Three Paints

o 3 Coordinate
T, o .

N | Origin 0.0,0 t «Fz
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Dialog box

Dialog box in the form of Dialog Bar
The Table Window is a Spread Sheet type window where all the data entry and
design results can be viewed at a glance. It allows the user to make any

additional data entry or modification.

MGT Command Shell is a unique modeling feature, which allows the user to
enter data by text type commands.

For more details concerning the applications, refer to the On-line Manual.
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Entering Data

Data Input Commands

For convenience, MIDAS/Gen provides the following data entry options:

>

>

Where several numerical data are entered consecutively in a data field,
these data can be distinguished by a “,” (Comma) or a ““ ” (Blank).

<Example> 333, 102, 101’ or ‘333 102 101”

Position data, element sections and properties and other relevant data
can be entered by simple assignments in the Model Window.

Length or directional increments can be specified using the mouse by
choosing the relevant origin and ending points in the Model Window
rather than typing these data directly on the keyboard.

Where the same length is repeated, the entry can be simplified by
“number of repetition @ length” instead of repeating the same number.

<Example> 20, 25, 22.3,22.3,22.3,22.3,22.3, 88 > 20, 25, 5@?22.3, 88

The keyboard may be used to enter selected data directly. The related node
numbering or element numbering may be an arithmetic progression in series or
the progression may be incremental. Then, the data entry can be simplified by
“start number to (t) final number” or “start number to (t) final number by
increment”.

< Example> 21,22, ..., 54, 55,56 > “21 to 567, “21 t 56”
< Example> 35, 40, 45, 50, 55, 60 = “35 to 60 by 57, “35t 60 by 5”
Numbers and mathematical expressions can be used in combination.

The majority of the operators and parentheses applied in engineering
computation can be used.

<Example> 7 x 20° > PHI * 202

<Example>35 + 3 (sin30° +24/c0s? 307 +sin? 30° )
3435+ 3 * (sin(30) + 2 * SQRT(cos(30)"2+sin(30)"2))”
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GETTING STARTED

Notation Content Remarks
( Open parenthesis -
) Close parenthesis -
" nggrs:igre, ~3->cube) Ex:2'=2"3
+ Addition -
— Subtraction —
* Multiplication -
/ Division -
PI T 3.141592653589793
SQRT | Ex.. 72 = SQRT(2)
SIN Sine Unit: Degree
COS Cosine Unit: Degree
TAN Tangent Unit: Degree
ASIN Arc Sine Ex.: sin'(0.3)=ASIN(0.3)
ACOS Arc Cosine Ex.: cos™ (0.3)=ACOS(0.3)
ATAN | Arc Tangent Ex.: tan”' (0.3)=ATAN(0.3)
EXP Exponential function Ex.: e*? =EXP(0.3)
SINH Hyperbolic Sine Ex.: sinh(1)=SINH(1)
COSH Hyperbolic Cosine Ex.: cosh(1)=COSH(1)
COTAN | Cosine/Sine Ex.: cotan(1)=COTAN(1)
LN Natural Logarithm -
LOG Common Logarithm —

Built-in operators in MIDAS/Gen

% Highlights of usage
1. Operators accept the mixed use of capital and lowercase letters.

2. As the operators are similar to that of an engineering calculator, the
hierarchy of operations follows the rules of common mathematical
operations.
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Manipulation of
Model Window

MIDAS/Gen offers various Model Window Handling -capabilities for
sophisticated and realistic visual representation of the model generation, analysis
and design results.

Model Window Handling functions can be invoked from the View menu or by
simply clicking the icons in Toolbar.

Model Shape Representation

 # Shrink is typically
used to check the
connectivity of nodes
and elements

The Model Shape Representation functions of MIDAS/Gen such as Wire Frame,
Hidden, Shrink, Perspective and Render View present the model in diverse shapes
and views. These functions help the user grasp the input state of the model and
manipulate the model as much as desired.

The Model Shape Representation functions of MIDAS/Gen are as follows:

N Shrink
Display the modeled elements in proportionally reduced sizes.

B Perspective
Display a perspective 3-dimensional view of the model.

&| Hidden

Display the model shape reflecting the sectional shapes of elements and their
thicknesses as it would truly appear.
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GETTING STARTED

© This model is viewed
with Shrink, Perspective
and Hidden using the
Model Shape Represen-
-tation Toolbar.

€ The Size and Draw tabs
in & Display Option
controls the Factor and
Scale adjustment, and
the reflection of the
thickness related to
Model Shape
Representation.

& The Rendering function
is provided in the
window, and the
Render View is used to
apply the functions
such as Blending.

¢ Refer to Model>Verify
input results>& Display
Option section.
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o5 | View [ Activation |

ew MModel Load Analysis Fesults Desian Mode Query Tools Window Help

i"Wizard | Node Element [ Property | BC/Ma.. | $tage | Load | Bullding | Maving | Result | Tnfluen. . | Guery |

gt o GEAFEXD AN ST \

B LK RO GIBY S5 36

] o =lsla)

4/ & Model View |

Node Ele... | Bou...| GG | Loaif™
Create Elements ~..]

Start Node Number ¢ [l ...
Start Element Mumber * [T ...
Element Type
General beam/ Tapered bear =]

2 Ref.

Font | Color | Print Color Size | Draw |

Select fs Opion Vali

Opiion Name TSe |
Label Symbol 5%
Zoom In/Out 50%

an
Flotate 50%
Sh

Size / Factor :

Default ftemn | Defautt All

[ ok ]

Cancel Aooly |

Defautt All Options

\ Model Shape Representation

For Help, press FI

Tone!

30,600

]G30 82.0 | e o O o O = P e

40 BP k> wbE@PIO Fiiest t DOPSD!

3-D Plant Structure: Shrink, Perspective and Hidden Views

& | Render View®

Display the model shape reflecting the sectional shapes of elements and their
thicknesses with a shadowing effect as it would truly appear.

& Rendering Option

Modulate the effects of lighting and shadowing of Render View.

B Display

Display in the working window the nodal and element numbering, material
and sectional designation, the loading input state, etc.

=) Display Option @

Control all the graphics displayed in the working window including all types
of display modes such as the color palette of characters, the displayed size,

etc.



Manipulation of Model Window

Zoom in/out and Motion Control (View Manipulation Functions)

All the View Manipulation functions of MIDAS/Gen with the &| Render View
function assist the user to accurately grasp the three-dimensional views of the
model input state and the analysis and design results through diverse view angles
and points.

View Point

The View Manipulation functions of MIDAS/Gen are as follows:

B Iso View
Represent the model in a three-dimensional space.

B Top View
Represent the model as viewed from the +Z direction.
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GETTING STARTED

& Left View

Represent the model as viewed from the —X direction.

B Right View
Represent the model as viewed from the +X direction.

@ Front View
Represent the model as viewed from the —Y direction.

(& Angle View
Represent the model as viewed from a specified viewpoint.

Rotate

B| Rotate Left
Rotate the model to the left (clockwise about Z-axis).

|| Rotate Right
Rotate the model to the right (counterclockwise about Z-axis).

ﬂ Rotate Up
Rotate the model upward from the horizontal plane.

[&| Rotate Down
Rotate the model downward from the horizontal plane.

Zoom

Zoom Fit
Fit the model to the screen size by scale up/down.

ﬂ Zoom Window
Assign the desired size of the window by dragging a corner of the window
with the mouse.

@ Zoom In
Magnify the current window gradually.

& Zoom Out
Reduce the current window gradually.
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Manipulation of Model Window

€ The proportioning of
screen manipulation for
Zoom, Pan and Rotate
is controlled in the Size
tab in B Display Option.

Pan

| Pan Left

Move the model window to the left.

|=| Pan Right

Move the model window to the right.

%] Pan Up

Move the model window upward.

%| Pan Down

Move the model window downward.

Dynamic View Manipulation

$ Keeping the mouse left-
shifted and dragging
the mouse downward or
to the left reduces the
window.

$ Keeping the mouse left-
shifted and dragging
the mouse upward or to
the right magnifies the
window.

The Dynamic View of MIDAS/Gen provides Zoom, Pan and Rotate functions.
It displays realistic views of the structure in real time from the desired viewpoint
by keeping the mouse left-shifted and dragging the mouse.

By linking Dynamic Zoom/Rotate and Render View, we can look inside and
walk through the structure (Walk Through Effect) or fly over the structure.

Zoom out [e\

Zoom out

Zoom in

- »Zoom in

Zoom Dynamic Illustration
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GETTING STARTED

[<]
9 By keeplng the mouse F E Miew Model Load Analysis Results Design Mode Query Tools Window Help &
. . H requentl ‘ Grid/Snap | UCS | View | Activation | Wizard | Node  Element ‘ Property | BC/Ma,.| Stage | Load | Building | Moving | Result | Influen... | Query |
left-shifted and moving RLE PR - PR IR RS-t R AP EE o) |
the mouse cursor, the DEE o o SRk LEE G0 BY % ] BB Fi=Ea
4/ ¢ Madel View | b x

model window will
follow the course of the
mouse.

S0 BB Ldr<ebAIIO A >t t DOH5D:

For Help, press F1 Nonel ][U: 14000, 50000 ][G: 14000, 5000, 0 ) o e e e e e

Pan Dynamic View

€ Using ﬁ Rotate
Dynamic, drag the
mouse cursor
downward or upward.
The View Point will
move downward or

upward following the
drag direction.

Model Rotation Direction

)

Model Rotation Direction

wonoailg Geig asnom
Wouse Drag Direction

@ Using % Rotate ,/'| > Model Rotation Direction < | ~
Dynamic, drag the

mouse cursor to the left
or right. The View Point
will move to the left or
right following the drag

direction.
@ » Mouse Drag Direction < ‘%

Example of Rotate Dynamic Application
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Selection

Selection and

Activation / Deactivation

The Selection functions are extremely important and indispensable for the overall
task of generating a model. It allows duplication of nodes and/or elements, with or
without the same attributes such as loading or boundary conditions, activation of
special parts, verification of input and output data, etc.

The Selection functions supported by MIDAS/Gen are as follows:

2| Select Single

Select Window

[E| Select Polygon

& Select Intersect

|| Select Identity-Nodes
(& Select Identity-Elements
Select Previous

¥ Select Recent Entities

E8 Select Plane
@ Select Volume
@ Select All

& Group
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GETTING STARTED

Graphical Selection

2| Select Single
Select the desired entities by clicking the mouse once each time. To unselect

the selected entities click them once again. The Select Window feature can be
effected by dragging the mouse left-shifted from a fixed point.

B Select Window  B| Unselect Window

Click the diagonal corners of a window containing the entities with the mouse
cursor and select or unselect the desired nodes or elements.

When assigning the window, select only the nodes and elements completely
contained within the window by dragging the mouse cursor from left to right.

When assigning the window, select all the elements that are contained inside
the window as well as the elements intersecting the boundaries of the window
by dragging the mouse cursor from right to left.

atlon | |1 Wizard | Nads _ Elernent | Propery | BC/Ma... Stage | Load | Building | Moving | Result | Ifluen.. | Query |
Dvnamic View e B 14 G I i G T X R 2
iO@HE| N | Zoom MEILHELEDOIBY BB AB ¢ ] £[323 1307 1310 '\5%
4 /& Mode | Ean , 3
Miew Paint
T & ent.
Unselect + (B[ Sige CHSHvS
Activities » Window
ey )
Grds L3 intersectLine
o L@@ Plane
@ Volume,
B Display..  CHE | Seectal  Cuisshifa
& Display Option,

S0 B b @O AO Y et t OO G0

For Help, press FI [Pae208 |5 1150 | i v 5 ererm e = = D

Select plate elements successively one by one with Select Single
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Selection and Activation / Deactivation

¢ Drag the mouse cursor
from left to right. The
elements that are not
completely contained in
the window boundaries
will not be selected. (@)

¢ Drag the mouse cursor
from right to left. Even
those elements crossing
the window boundaries
will be selected. (@)

Frequent, \ Grid/Snap | UCS | View | Activation |
AR R 170 = )
DBHEI X2 &SR BE L

File Edit View Model Load Analysis Results Design Mode Query Tools Window Help _ax
:"Wizard | Node  Element | Property | BC/Ma.. | Stage | Load | Bullding | Moving | Result | Influen... | Query |

VARG GELEITCR A eS
X &AM @ Bl 5 G A @ ¢ [2a6w02325 27 7| L[1o73 1110116 v‘iﬁ':g.

4 & Model View |

I I B

i
$40 B 14l dPIF L iest t OOHS

For Help. press F1

[Honel D000 T o i 17 e = e

requentl .. | Girld/Snap | UCS | View | Activafion |

L DEHE X SRR

File Edit View Model Load Analysis Resuls Design Mode Query Tools MWindow Help _ax
: "Wizard | Node | Element | Froperty | BC/Ma.. | Stage | Load | Building | Moving | Result | Influen... | Guery |

MR A1 = B

S EEATERCRAGPP
FC @@ @B | B B 2y @ ¢ 11046 701077 86t~ 22 [11073 11110116 v‘iﬁ'tg.

4 & Model View |

4R BB iy wl2@HIPI Y =8t OO0OH5D:

N

XY

For Help, press F1

(ol JU000 ) ] e s I oo o s V=

Select Window
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GETTING STARTED

[E| Select Polygon % Unselect Polygon

Select or unselect the desired nodes and/or elements by successively clicking
the corners of the polygon containing the relevant entities with the mouse
Cursor.
& Select the final corner o . . o
and left-click the mouse When clicking the final corner, left-click the mouse twice. The polygon linking

twice vﬂth the [tChtr” key the final corner and the starting point is created, and all the nodes and elements
pressed; even those . L.
elements crossing the contained inside the polygon are selected.

polygon line will be

selected.
) Polygon
$ To enter a loading
acting on an inclined
roof, select only the
beam elements on the
slope.

¢ To modify the boundary
conditions at the
supports, select only Polygon
the supports by forming e

a polygon.
Select Polygon

& Select Intersect 8| Unselect Intersect

Select or unselect elements by crossing a series of lines that intersect the
desired elements with the mouse cursor in the Model Window. When clicking
the final point of the last line, left-click the mouse twice. This terminates the
selection process.

$ In the process of
element meshing, plate
elements can be readily Intersect Line

selected by Intersect.
/\

@ To modify the element
types, select the vertical
and diagonal members
of the truss roof. Intersect Line

Select Intersect
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Selection and Activation / Deactivation

@ Select Plane B}l Unselect Plane

By assigning a particular plane, select or unselect all the nodes and/or
elements contained in the plane.

Observe the following methods to select a plane:

3 Points
Specify 3 points located in the desired plane.

XY Plane
For a plane parallel to the X-Y plane, specify a Z coordinate of the desired
plane.

XZ Plane
For a plane parallel to the X-Z plane, specify a Y coordinate of the desired
plane.

YZ Plane
For a plane parallel to the Y-Z plane, specify an X coordinate of the
desired plane.

File Edit Wiew Model Load Analysis Results Design Mode Query JTools Window Help _ax

ntl... | Grid/Snap | UCS | View | Acfivation | izard [ Node  Element [ Propery | BC/Ma. .| Stags | Load | Building | Moving | Result | Influen... | Guery |

(A 13 et G E T B R ]

SHIX |2 - SR S%E LEHE KEG G B Y| %5 &d| g 2131630 380 7] L2015 50053 8 - : 4 [E]@ |
4 &l Model View b x
¢ Planes non-parallel to — g
GCS or UCS can be . a
) ) @ 3 Points
easily assigned by C XYPlns  C XZPlans Y2 Plans g
means of 3 Points. The FistPort  PZS  m -
figure shows an inclined Sergme ol | AR 5 Selected Plane :
: . Third Point 10,32 77 m
roof lying in a plane -
assigned by 3 Points [Seleet || Unselest E
| i Aoply | B
placed on the grids. B
)
B
&
B
o
@
&
Qr
kS
&

For Help. press F1 [ Nonel JUE7. 5D J[G:57. 5.0 e e e = e

Select Plane by 3 Points
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GETTING STARTED

@| Select Volume &) Unselect Volume

To assign a particular hexagonal volume, select and/or unselect all the nodes
and elements contained in the volume.

Observe the following methods to select a hexagonal volume:

(Ger [-[oIx]
Edit View Modsl Load Analysie Hesubc Design Made Query Tools Window Halp o
Giid/Snap [ UCS | View | Activation | |: Wizard | Node | Element [ Property | BC/Ma..| Stage | Load | Bulding | Moving | Flesult [ nflen. | Ouery.
|FPI7T7E % Jilar.c iy do i G B AR D P S
=GR %% LEK AGEE BY %% &) §[ 250913010 o] L)1 07 1zt 205]) S[E]A)
| b x

& 2Points C XvZ Limit | SetMin Max

FistPoint 050 m
SecondPoint 001 m

[Seteer Unssloct
foply Close ]

—_—
==

k| \ =
2" Point of the i

Diagonal Corners

£4R BP 42<P@IOO L «>4 t DOOSD

or Help,press F1 [None U415 51 G s E50 oo B e M T e = e

w Model Load Analysis Rosul

Jesign Mode Query Tools Window Help -8x
Fieauent.. | Grid/Snap | UCS | View | Activatlon |~ |: Wizard | Node  Element | Property | BC/Ma. | Stage | Load | Bulding | Moving | Result | nflen.. | Query |

R Mt neeaansaxanars |

D IX|2- - | 8REE|LERK A B Y55 8@ ¢ [tz =] & [1073 75101091 =] 4[5 & |

« & Modol View v

Selected Volume

Plane  Volume |

e 2pams @ vz Setin Mo |

wine [T Max T m
¢ Click _ SetMinMax | gnd My [ mav[F m

select the volume by wef el °
modifying only the EET
necessary coordinates.
The part of the structure
contained within the
minimum and maximum
coordinates will appear.

f40 BB i< 2A@FO Y «>t t DOO5D

;
%j
1
B

For Help press FI (et &S T [EEEET e

Select Volume
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Selection and Activation / Deactivation

2 Points
Select two points of the diagonal corners of the desired hexagonal volume.

XYZ Limit
Enter the coordinates of the range of the desired hexagonal volume for
each axis.

@) Select All B Unselect All

Select or unselect all the nodes and/or elements.

Specified Selection

| & Select Identity

@ Specified Selection Select the desired entities by physical or geometrical identities, i.e., select
nodes or elements with identical attributes, types or groups.

ﬂ Select Identity-Nodes
@ Select Identity-Elements
@ Group Selection

Select Previous

¥ Select Recent Entities

Entities can be selected by each identity separately or multi-identities
simultaneously.

The types of identities that can be selected are as follows:

Element Type Selection by type of element

Material Selection by type of material attribute
Section Selection by type of section

Thickness Selection by type of thickness

Named Plane Selection by name of plane

Story Selection by ID of story

Supports Selection of nodes by support condition

Beam End Release
Wall ID

Structure Group
Boundary Group
Load Group

Selection of beams by beam end release condition
Selection by wall combination numbering
Selection by element group

Selection by boundary group

Selection by load group
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GETTING STARTED

@

50

A section type (the top
and bottom chords of
the roof trusses) is
selected with &/ Select
Identity-Elements to
modify the Element
Type.

@ Ele Edt View Model Load Analysie Besuhs Design Mode Query Iools Window Help

e
Frequentl.., Grid/Snap \ UCS | View | Activation | fizard | Node  Element \ Property | BC/Ma...| Stage | Load | Building | Moving | Result | Influen... | Query |
5 =5 i | TP X AN GELAERNRAOPS J
DSEIX| - - SRR E LERREDRBY B5 3@ =] &, [a018 42057 7atz]|: #4[5] &
& Model View bx

m

Al None | Inverse |  Prev

I~ Nodes

[ Elements [MoT3 42057 033 1930214

<' Section > Add

Delete
Replace

PR = Intersect
0 I Muliple

|«

D

7 i H 300¢30010/15
3 i H 450x200x5/14
4+ H 1005 1006/

Close

40 B 142 E@O00 -y =>4t HopHD

For Help, press Fl

Hlone! 050 %50 G50 %50 T =1lm 11 il wlllnon =] (2l /2 =1

Select Identity - Section

Select the desired types in the Identity list shown in the figure above. Select or
modify the selected entities subsequently and selectively as required. Alternatively,
one of the elements having the identity in the Model Window can be selected with
the mouse cursor.

Select Previous
Reselect the entities selected in the previous step.
¥ Select Recent Entities

Select the nodes or elements most recently generated during the modeling
exercise.



Selection and Activation / Deactivation

Group

& Group

MIDAS/Gen allows us to define Structure group by grouping nodes and
elements and Boundary Group and Load Group for boundary conditions and
loadings attributed to the nodes and elements. The three groups are subsequently
used in combination for defining construction stages.

First, assign a structure group name and designate relevant nodes and elements
by various Select functions. Using Drag & Drop under the Group tab of Tree
Menu, we can assign the relevant nodes and elements appropriate group names.
In particular, it is extremely useful for modeling complex structures by selecting
and activating certain groups without a repetitive process of selection.

Menu | Tables Group | torks |
12 Graup -
[=H 3 Structure Group : 12
-8R #C501 [ Mode=54 ; Element=59 ]
R #C502 [ Mode=27 ; Element=59 ]
R #C503 [ Mode=27 ; Element=59 ]
£ #C504 [ Mode=27 ; Element=53 ]
{80 #C505 [ Mode=27 ; Element=59 ]
B0 #CS06 [ Mode=27 ; Element=59 ]
R #C507 [ Mode=27 ; Element=59 ]
B0 #0500 [ Mode=27 ; Element=63 ]
0 #C509 [ Mode=27 ; Element=63 ]
0 #C510 [ Mode=27 ; Element=59 ]
R #C511 [ Mode=27 ; Element=59 ]
R #C512 [ Mode=27 ; Element=59 ]
[=} b, Boundary Group : 24
& 40P
& 40P-F
<l #DPF
ok #DPEF
ok #DPEF
& #DP-TF
b #DP-BF
b #DP-GF
- #DP-10F
b #DP-11F
& #DP-12F
g #DP-Roof
oy #CSD1
) #0502
& #0303
L #0504
b #0805
o #0506
) #0507
& #0308
o #0s0m
ok #0810
o #0811
ok #0812 =

Group Dialog Bar
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GETTING STARTED

The common procedure for applying Structure Group is as follows:

Register the desired nodes and elements as a Group

1. Select Model>Group>Define Structure Group (or click &l Group,
select Structure Group from the Group tab of Tree Menu and select
mMew...  after right-clicking the mouse.

Define Structure Group I

Mame : IﬂES1
Suffix I

[Example 1 356 7 to 20 by 2

- Add
iSs odiy_|
ﬁggg Delete |
ﬁggg‘z Delete lre |
#5003
feor ol tee |

Define Structure Group

2. Enter a group name in the Name field with Suffix numbers and click the
4dd | button to create a number of structure groups simultaneously.

3. Using the selection functions, select the relevant nodes and elements to
be assigned to the structure groups.

4. Define structure groups using Drag & Drop of Tree Menu.
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Selection and Activation / Deactivation

& Using Model>Group>
Change Boundary
Group/Change Load
Group the existing
boundary conditions
and loading groups can
be copied, moved and
deleted to create other
groups.

& Double-click the
selected group in Tree
Menu to select the
corresponding nodes
and elements.

$ Right-clicking in the
selected group of Tree
Menu permits us to
carry on many different
tasks.

Define Boundary Groups and Load Groups similarly. @

requen.. | Grid/Snan | U

g,

File Edit View Model Load Analysis Results Design Mode Query Tools Window Help
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upports : 6
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@ Specified Selection

ﬂ Select Identity-Nodes
£l Select Identity-Elements
Select Previous

¥ Select Recent Entities
2 Group Selection

& Define x-axis in the
Filter selection field and
define the pertinent
limits by Select
Window. Only the
elements parallel to the
x-axis will be selected
within the window.
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Filtering Selection

Filtering Selection chooses line elements selectively based on the elements’
directional orientation while applying the Graphical Selection or Specified
Selection features. When the desired entities are selected by Graphical Selection,
only the line elements satisfying the Filtering Condition are selected upon
defining the direction of axis or plane from the filter selection field illustrated in
© below.

To apply Specified Selection, define the desired entities and click the Filtering
button (&) illustrated in @ below to select only the elements satisfying the
Filtering condition among the selected line elements.

O Filter selection

. . . (2] Filtering button
Filtering Selection



Selection and Activation / Deactivation

Model Activation/Deactivation

18] Active / #| Inactive is used to partially activate or inactivate specific parts of
a structure.

Active represents a state in which the modeling tasks are permitted. Modeling
tasks such as selection, addition and modification are not allowed for the
inactivated parts. Unless this function is deliberately invoked the total model is
always in an activated state.

Inactivated Object under the Draw tab in View>Display Option allows the
inactivated parts to either appear or disappear on the screen.

This function can be effectively used for modeling complex, large-scale
structures or post-processing tasks.

$ To create efficiently a
frame that supports a
bin, simplify the Model
Window by inactivating
the complex bin
structure.

& To examine the
bending moments of a
frame located in the
middle of a plant
structure, activate only
the relevant frame.

Active/Inactive
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For instance, by only activating the desired story of a building or a part of a
bridge on the screen, the modeling task becomes much more manageable. This
function remarkably simplifies tasks such as adding or modifying nodes or
elements, interpreting analysis results by selective activation of specific element
types, section or attribute types, etc. Analyzing the maximum or minimum
member forces will require much less effort.

The Active/Inactive function is used in connection with Selection. After
selecting the desired parts, activate or inactivate the relevant selections by using
the functions outlined below.

7] Active
Activate only the selected part while the remaining parts are inactivated.

1% Inactive
Inactivate only the selected part while the remaining parts are activated.

& Inverse Active
Reverse the current active and inactive parts to inactive and active parts
respectively.

82| Active All
Transform all the nodes and elements in an inactivated state into an activated
state.

[#8| Active Identity
Activate the assigned entities on the current UCS x-y plane that contains the
origin, a particular story, the named plane or the Group, etc.

| Active Previous
Return to the previous active or inactive state.
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Nodes and Elements Generation

$ Refer to the “Structure
Modeling Using Nodes
and Elements” part in
the Tutorial 1 of the
present manual for
better understanding of
this procedure.

$ You may move the
toolbars to any position
by dragging the mouse.

MIDAS/Gen enables us to readily create nodes and elements as if we were
drawing drawings using the majority of functions used in CAD programs.

The following two methods are mainly used for generating elements in
MIDAS/Gen:

» Enter the nodes first and then enter the elements using these nodes.

> Enter the nodes and elements simultaneously using the predetermined
grids.

The second method is generally recommended for expediency. Grids are
generated first. The presence of the grids significantly reduces the risk of making
mistakes during the modeling. This is highly efficient as nodes and elements are
created at the same time.

The first method is used when the geometric arrangement of elements is so
irregular that the application of grids is not expected to offer any advantage. This
method is used to perform a partial, detail analysis of planar elements.

The grids are laid out in the x-y plane of the UCS. The procedure to layout the
Point Grids is simple enough since the grid spacing is regular in each direction
of the axes, but unsuitable for modeling an irregularly spaced structure. In such a
case, the use of Line Grids is more effective.

During the modeling task, because various functions are alternately used to
create nodes and elements, it is convenient to use Model Entity Tab at the top of
the Dialog Bar located on the left of the screen. The desired function in the
function list can be selected or the Toolbars on the right of the working window

can be used rather than using the Main Menu.
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¢ Refer to the coordinates
appearing in the Status
Bar at the bottom of the
screen while
undertaking
nodes/elements
generation with the
mouse.
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Fast Query

The distance, coordinate, directional vector or node number can be directly typed
on the keyboard in the Dialog Bar. Alternatively, the relevant distance or position
can be conveniently assigned in the Model Window with the mouse cursor. When
the mouse cursor is used to enter the above entities, click the relevant data field
once and the background color of the data field will change to pale green. Then,
enter the relevant data in the Model Window (Mouse Editor function).

When duplicating or moving nodes and elements the relevant attributes may be
selectively included. The relevant attributes for nodes are nodal loading, support
conditions, etc. The relevant attributes for elements are element loading, element
boundary conditions, etc. (Copy Node Attributes, Copy Element Attributes).

When duplication is required with modification of material or section properties,
the modification can be accomplished by specifying increments from the number
being copied.
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QEH Undo cancels an
unlimited number of
previous tasks.
ﬁﬂ Redo recovers the
previous tasks canceled
by Undo.

& Project Nodes projects
specific nodes onto a
selected line or plane to
copy or move the
nodes. This becomes
useful when modeling
complicated parts of a
structure.
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Nodes Generation

Use Model>Nodes or Node Toolbar to generate nodes. For detailed information
concerning the directions, refer to On-line Manual.

|#| Create Nodes
Create new nodes and additional nodes by duplicating the new nodes at given
spacings simultaneously.

6| Delete Nodes
Remove nodes.

| Translate Nodes
Duplicate or move the existing nodes with equal or unequal spacings.

|G| Rotate Nodes
Duplicate or move the existing nodes by rotating about a given axis.

4 Project Nodes
Duplicate or move the existing nodes by projecting on a particular line or
surface (plane, conic surface, spherical surface, elliptic surface, etc.).

2| Mirror Nodes
Duplicate or move the existing nodes symmetrically with respect to a
particular plane.

&| Divide Nodes
Create additional nodes by dividing a straight line between two nodes into
equal or unequal spacings.

3% Merge Nodes
Merge contiguous nodes into one node.

| Scale Nodes
Reduce or magnify the spacings between two existing nodes by a specified
ratio.

| Compact Node Numbers
Adjust the missing node numbers that have been removed, and arrange the
node numbers in a consecutive order.

&% Renumber Node ID
Renumber the existing node numbers either partially or in its entirety.

2| Start Number
Assign the start number for new nodes to be created.
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& /2| undo cancels an
unlimited number of
previous tasks.
2[%| Redo recovers the
previous tasks canceled
by Undo.

Elements Generation

Use Model>Elements or Element Toolbar to generate elements. The menu for
material and section properties need not be accessed separately. By clicking the
| button to the right of the material and section properties list in the dialog bar
for the elements, the related attributes can be added or modified. If necessary,
new material and section numbers can be assigned to the elements while being
duplicated.

1#| Create Elements
Create new elements.

& Create Line Elements on Curve
Create line elements along the traces of a circle, a circular arc, an elliptical
circle, a parabola, etc.

& | Delete Elements
Remove elements.

| Translate Elements
Duplicate or move existing elements with equal or unequal spacings.

G| Rotate Elements
Duplicate or move existing elements by rotating about a given axis.

| Extrude Elements
Create one-dimension higher geometric elements (line elements, plate
elements and solid elements) by expanding existing nodes, line elements and
plate elements as follows:
e Create a line element along the path created by the motion of a node.
e Create a plate element along the path created by the motion of a line

element.
e Create a solid element along the path created by the motion of a plate
element.
| Mirror Elements

Duplicate or move existing elements symmetrically with respect to a
particular plane.

% Divide Elements
Divide existing elements into equal or unequal sub-elements.

& Merge Elements
Merge elements of identical attributes (materials, section properties, element
types, etc.) into one element.
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$ Refer to “Modeling>
Model>Structure
wizard” of On-line
Manual.

¢ Refer to “Modeling>
Model>Building>

Building Generation”

of On-line Manual.
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| Intersect Elements
Divide automatically existing line elements intersecting one another relative
to the intersection points.

Change Element Parameters
Change the attributes of elements.

¥ Compact Element Numbers
Adjust the missing element numbers that have been removed, and arrange the
element numbers in a consecutive order.

&% Renumber Element ID
Renumber existing elements either partially or entirely.

% Start Number
Assign the start number for new elements to be created.

Modeling Automation

Depending on the characteristics of a structure in question, the following automated
generation features may simplify the data entry, thereby increasing productivity:

Structure Wizard

Using this feature, unit-regular structures such as a frame, an arch, a truss,
a plate and a shell may be modeled by this automated modeling tool
independently and may be combined later with the total model.

Building Generation

In a building structure, Building Generation allows efficient modeling of
the geometry reflecting story heights and section or material variation of
beams, columns, walls and bracings simultaneously.
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$ Extrude the temporary
beam elements, which
represent a section of a
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$ Generate plate
elements in the upper
portion of the coping
and select the
projecting plane below.

& Extrude the upper plate
elements onto the lower
projecting plane to
create solid elements.

¢ Divide the solid
elements vertically to
generate finer sub
elements.

& Complete this T-shaped
pier model by adding
the footings and
columns.
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Material and Section Properties Generation

MIDAS/Gen provides various material and section database, and we are also free
to define User-defined material and section properties. Sectional Property
Calculator calculates section properties for an irregularly shaped section.

Material Property Data

MIDAS/Gen supports the following material properties:

Steel

ASTM (American Society for Testing Materials)

A total of 40 built-in types of steel database (A36, AS53, A242-40, etc.)
CSA (Canadian Standards Association)

A total of 48 built-in types of steel database (230G(H), 350G(H), etc.)
BS (British Standards)

A total of 23 built-in types of steel database (43A, 50A, etc.)
DIN (Deutsches Institut fiir Normung ¢.V.)

A total of 11 built-in types of steel database (St 37-2, St 52-3, etc.)
EN (European Code)

A total of 12 built-in types of steel database (S235, S275, etc.)
JIS (Japanese Industrial Standards)

A total of 13 built-in types of steel database (SS400, SM490, etc.)
GB (Guojia Biao Zhun, China)

A total of 5 built-in types of steel database (Grade3, 16Mn, etc.)
JGJ (Jian Zhn Gong ye Jian Zhn Biao Zhun, China)

A total of 5 built-in types of steel database (Q235, Q295, etc.)
JTJ (Jiao Tongbu Jian She Bia Zhun, China)

A total of 2 built-in types of steel database (A3, 16Mn)
KS (Korean Industrial Standards)

A total of 45 built-in types of steel database (SS400, SM490, etc.)
KS-Civil (Korean Civil Standards)

A total of 27 built-in types of steel database (SS400, SM490, etc.)

Concrete
ASTM (American Society for Testing Materials)
A total of 7 built-in types of concrete property database (Grade C2500,
Grade C3000, etc.)
CSA (Canadian Standards Association)
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A total of 6 built-in types of concrete property database (C25, C30, etc.)
BS (British Standards)

A total of 10 built-in types of concrete property database (C35, C40, etc.)
EN (European Code)

A total of 9 built-in types of concrete property database (C30/37, etc.)
JIS (Japanese Industrial Standards)

A total of 16 built-in types of concrete property database (Fc27, Fc30,

etc.)
GB (Guojia Biao Zhun, China)

A total of 14 built-in types of steel database (C15, C20, etc.)
GB-Civil (Guojia Biao Zhun, China)

A total of 7 built-in types of steel database (15, 20, etc.)
KS (Korean Industrial Standards)

A total of 19 built-in types of concrete property database (C270, etc.)
KS-Civil (Korean Civil Standards)

A total of 19 built-in types of concrete property database (C270, etc.)

Reinforcing Steel

ASTM (American Society for Testing Materials)

A total of 4 built-in types of reinforcing steel database (Grade 60, etc.)
CSA (Canadian Standards Association)

A total of 6 built-in types of reinforcing steel database (300R, etc.)
BS (British Standards)

A total of 2 built-in types of reinforcing steel database (SD460, etc.)
EN (European Code)

A total of 6 built-in types of reinforcing steel database (SD400, SD460,

etc.)
JIS (Japanese Industrial Standards)

A total of 6 built-in types of reinforcing steel database (SD345, etc.)
GB (Guojia Biao Zhun, China)

A total of 4 built-in types of reinforcing steel database (HPB235, etc.)
GB-Civil (Guojia Biao Zhun, China)

A total of 4 built-in types of reinforcing steel database (Grade 1, etc.)
KS (Korean Industrial Standards, Civil/Building Structures)

A total of 5 built-in types of reinforcing steel database (SD40, etc.)
KS-Civil (Korean Civil Standards)

A total of 5 built-in types of reinforcing steel database (SD40, etc.)

SRC

Combinations of the above-mentioned steel and concrete materials
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User Defined

The user may define the properties directly as well as defining the properties
of Isotropic Material and Orthotropic Material.

To enter material properties, use Model>Properties>Material or [Z]| Material.

At the convenience of the user, enter material properties by the following methods:

Properties [=]

Msteiel | Secton | Thickness |

1D | Name [ Tupe [Standad [ DB [ aad
1 A3 Stesl ASTM(S] A3 o
2 Giade C3500  Concrele ASTMIRE)  Grad: P\ otcrial Data
Matenial Mumber 3 Standard lm
Mame 453 bE o83 =
—_— Type Steel »
~Congrete——————————)
Standard fd
DB ¥
I Analysis Data
Type of Material i |satropic € Oithotiopic
L | |

Modulus of Elasticity : AATED 005 kipdtE

PossorisRatio  : | 03
= | | Themal Coeficient [TA700=005 1411

WeightDenslty  : | 04900 kiph®

[~ Coner

Moduius of Elastiey: | 000005000 e
Paisson's Fatio (I

Theimal Cosfficisnt 00004000 1,77
WeightDensty = | 0 kpie

~Themal T
Specific Heat 0 BTWkip[T]
Heat Conduction 0 ETU/the[T)

. . .
Dialog box for material properties T sovly
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& When additional
material properties data
are to be entered during
the elements
generation process, use
the _| button to the
right of the material
properties list of the
Create Elements Dialog
Bar.

& It makes no difference if
steps 1 and 2 are
reversed. If elements
are created without
specifying the material
data, the material
number “1” is assigned
automatically.

The following is a method of assigning material properties by selecting from the
predefined materials list specified at the elements generation stage after defining
the general material properties:

Click [z]| Material for material data input.

Select the desired material properties from the list of material properties
of the Dialog Bar used for the generation of elements.

Use the automatic incremental numbering function for material properties
in the Dialog Bar used for the duplication of elements. This is convenient
where properties of the duplicated elements are different from that of the
elements being duplicated.

The following is a method of assigning arbitrary material numbers to the
elements being generated irrespective of the true material data. The assigned
materials are subsequently revised.

Click [z]] Material for material data input.
Create elements without assigning material data concurrently.

Use View>Select or the related Icons to select the elements whose
material properties are to be assigned or modified.

Use Model>Elements>Change Element Parameters or | Change
Element Parameters to assign new material numbers. Alternatively
assign material properties by Drag & Drop after selecting relevant
material properties from Works Tree.

Only a few material properties are used for modeling real structures. The first
method is generally more practical. Use £ Change Element Parameters to
modify material data subsequently.

For effective management of modeling, assign material numbers based on the
element types (beam, column, wall, brace, etc.) even if the material types are
identical.

Similar material data used in other model files (fn.MGB) may be imported
Impat | for entering material properties.
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Time Dependent Material Property Data

Construction stage analysis is required for a high-rise building structure reflecting
short-term and long-term deformations such as elastic column shortening, concrete
creep and shrinkage. In such a case and the case of a heat of hydration analysis,

time dependent material properties are required.

The following outlines the method of defining the time dependent material
properties:

1. Define material property data for creep and shrinkage in Model>
Properties>Time Dependent Material (Creep/Shrinkage).

Add/Modify Time Dependent Material (Cres

Name : [C270 Code

Compressive strength of concrete at the age of 28

T —
Eorip
odity Elasicity Modulus
{Merined o
Relative Humidity of ambient snvironment (40 - 39) —

Notational size of member : 57.8 m

h=2=Ac/u (Ac : Section Area, u : Perimeter in contact with atmosphere)
Type of cement
€ Rapid hardening high strength cement (RS)
& Normal or rapid hardening cement (N, Ry
 Slowly hardening cement (SL)
Age of concrete atthe beginning of shrinkage : = day

Show Fesult Cancel

Selection of Code for defining Material Properties

If User Defined is selected, the user is required to directly specify
relevant creep and shrinkage functions in Model>Properties>Time
Dependent Material (Creep/Shrinkage) Function.

2. Define a function of modulus of elasticity of concrete in Model>
Properties>Time Dependent Material (Comp. Strength).

) Time Dependent M

Graph Opti

Hame Scale Factor
ﬁczm ﬁl ] ( [~ %-axis log scale [ Y-axis log scale ‘

Development of Strenath

Code ¢ |[CEB-FIP -

S = 526+exp(a+[1-(28/teq) 0,51}

Concrete Compressive Strength !
at 28 Days(528)
270 tonf/emz 50 -

Cement Type(a)

N 0% - R

Time {day)

i Hediaw Graph ] oK Cancel

Variation of Modulus of Elasticity of Concrete
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Relate the time dependent material properties to the general material
properties previously defined in Model>Properties>Time Dependent

Material Link.

Time Dependent Material Link. .. |

3.

~ Time Dependent Material Type —

CreepfShrinkagelCZ? - J
Cornp, Strength ICZ? - J

—Select Material to Assign

q Selected
izl Materials
TCZT
2:C40
3:Tendon
>
A
—Operation

Add / Modify | Delete |

Mo [Mat [ Creep... [ Comnp...
1 c27 c2y c2y
2 C40 C40 C40

4] | ]
Close

Time Dependent Material Link Dialog Bar
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Section Data
MIDAS/Gen supports the following section property data:

DB Selection among international standard section databases
AISC 2K (US) American Institute of Steel Construction, 2000
Imperial Unit
AISC 2K (SI)  American Institute of Steel Construction, 2000

Metric Unit
AISC American Institute of Steel Construction,
CISC 02 (US)  Canadian Institute of Steel Construction,
Imperial Unit
CISC 02 (SD Canadian Institute of Steel Construction,
Metric Unit
BS British Standards
DIN Deutsches Institut fiir Normung e.V.
User Key dimensions of standardized sections
Value Section properties defined by the user

SRC SRC sections
Combined Combined sections made up of two section types
Tapered Tapered sections

The section data in MIDAS/Gen is entered using Model>Properties>Section or
|| Section.

Material - Sesction | Thickness |

1D [ Hame. [Tvp= [ Shape
ICIE DE
EREE DE
3 LBsdndrd DB
4 Cl0a25 DB
5 P2 DB

[T T-secton =
Cluser  ©DB  [AEC -
Sect Neame [ST6R04 =]

I Bl pr s e st

Get ata fran Sigle Angle
IEHETTE ks ¥

SEch [ EmE ¥

WOMET
B [EAT mm
w [T mm
W EEE T m

¥ Consider Shear Deformation,

Offset : Center-Center

Change Offget ...

Show Calculation Resutts. .| OK__| Cancel Apply

Dialog box of Section data
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€ When section data are
additionally required
while creating
elements, it will be
more convenient to use
the _| button to the
right of the section list
in the Create Element
Dialog Toolbar.

@ There is no difference if
the steps 1 and 2 are
reversed. If elements
are created without
specifying the section
data, the section
number “1” is assigned
automatically.

Depending on the user’s preference, section data in MIDAS/Gen can be entered
by the following methods:

Selecting sections from the list of section data defined in advance and assigning
them to the elements being created:

1. Click [Z] Section to enter the section data.

2. Select the desired sections from the list of sections of the Dialog Bar
used for the generation of elements.

3. Use the automatic incremental numbering function for sections in the
Dialog Bar used for duplicating elements where the sections of the
duplicated elements and the original elements are different.

Revising the temporary section data assigned to the elements whose section
numbers are arbitrarily assigned to create the elements:

1. Click [Z] Section to enter the section data.
2. Create elements without assigning section data concurrently.

3. Use View>Selection or the related Icons to select the elements whose
section data will be modified or assigned.

4. Use Model>Elements>Change Element Parameters or £ Change
Element Parameters to assign new section numbers.

The first method may be advantageous for a relatively simple structure with only
a few section types. The second method may be more practical for general
structures with many section types.

Similar section data may be imported ..| from the MGB files (fn.mgb) used in
other models. The user may expedite the sectional data entering process by
establishing a DB in an MGB file containing built-up sections and other
frequently used sections. This may also come in handy as the DB can be applied
to the automatic design of steel structures.
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$ It is not necessary to
enter sectional
dimensions for
elements with varying
cross sections.

74

MIDAS/Gen computes the following section properties automatically:

DB/User | value | SRC | Combined | Tapered | Composite |

Section D [T ‘I i
Name [FPT4:102 [ 4ngle
I Channel
T T-Seciion
[ Box
O Fire

= Double Angle

L Double Channel

[ Solid Rectangle

@ Solid Round

[ cold Formed Channel

U u-rie

12 mm
rl mm
2 mm

Offset © Center-Center

¥ Consider Shear Deformation,

DB/User| Value | SRC  Combined | Tapered | Composite ]

Section 1D [T ‘|§| H-Shape with 2T or Web J

Name [Combined-1 | j&] 2H Combined Shape

TE H-C Combined Shape

g’ H-C Combined Shape2
I H-T Combined Shape

T 2T(Web Opened H)

= 2T(Web Opened H)2

Ve Opened H with Siffener
L8 2C with Web Plate!

T 2C with Weh Plate?

T C with Web Plate!

5 C with Web Plate2

dL d-angle

TI H-shape with Plate

1 mm

W Consider Shear Defarmation

Offset : Center-Center

Change Offset Change Offset ..
Show Calculation Results. \ 0K Cancel Apply Show Calculation Results... \ OK. Cancel Apply
DB/User Section Combined Section

DB/User Value |SRC | Combined | Tapered | Composite |

Section ID [T ‘I H-Section j
name [Value—T & Buifi-lp Section

H 2000001
El 2000000 /mm
twe 50000
il 12,0000 jmm
£ 00000
2 00000
i 00000 mm
7 5,000
Cale. Section Propetties
bre . 209002 +003 | mme
by 4,00000e+003 | mms
[ 1.60000= +003 |mma
[ 2.F247e + 005 |mme
e 461 043¢+007 | mmé
22 1.600752+007 |mme
Cup 1000000/ mm
Cym 100.0000/mm =)

W Consider Shear Deformation,

Offset | Center-Center

Change Offset...

| [ox_]_ cancsl Apply

DB/User | Yalue | SRC | Combined Tapered | Composite |

Section 1D [T ‘I H-Section j
Name[Taperd=T | =~ yaue = User @ DB [ASC -
Section-
i-Name [FFT2:6% -

H [91Z mm Bl [312.097 mm
tw [0 mm o 4 [T mm
B2 [T mm #2 [T mm
[ mm o [T mm
Section-j

Mame [FPE:36 5]
H [ mm  B1 [A07097 mm
tw [T30 mm 1 [958 mm
B2 [T mm t2 [T mm
Mo wm e [T mm

y Axis Variation [Linear -
2 Anls Vatiation  |Linear hd

[V Consider Shear Deformation,

Offset : Center-Center

Value Section

Change Offzet
Show Calculation Results,.._| 3 Cancel | soply |
Tapered Section
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DB/User | value SRC | Combined | Tapered | Composite |

Section I [1

Shape |. Rect-HBeam j

Mame [HP360XT74 Concrete Data
HC  [600 mm
BC  [600 mm

| — ~Steel Data
CUser DB [AMSCHKED =]
Steel Mame [APE0TM =]
I= | Bl Sestioy
H 61 mm
B1 [ mm
twr 20,4 i
11 o mm
E2 T mm
2 mm
- Material

Select Material fram DB, |
Es/Ec | T
D=/Dc 327166
Ps 0T | Pc iz
Combined Ratio of Cone, [08

Replace & Steel 51 Concrete

¥ Consider Shear Deformation,

Offset : Center-Center

Change Offset

0K I Cancel

Show Calculation Results, ., |

Apply |

n Prop

Yalue Unit
Area 5.396528e+004 | mr#
Ay 4.210428e+004 | mn#
Az 3717571 e+004 | mr#
Ik 1.859637+009 | mm*
Iy 1.477225e+008 | mm®
lzz 1.182294e+009 | mm*
Cyp 1.890000e+002 | mm
Cym 1.830000e+002 | mm
Czp 1.805000+002 | rarm
Czm 1.805000e+002 | mm
Qub 7.718940e+004 |
Qb 1.786080e+004 | mr#
Peri:0 2.400000e+003 | mm
Periil 0.000000e+000 | mm
Centery 3.000000e+002 | mm
Centerz 3.000000e+002 | mm
il -1.890000e+002 | mm
21 1.805000e+002 | mm
y2 1.890000e+002 | mm
z2 1.805000e+002 | mm
v3 1.890000e+002 | mm
23 -1.808000e+002 | mm
v -1.890000e+002 | mm
24 -1.805000e+002 | mm

Close I

SRC material properties
& sectional data

~Concrete Material

DB ASTMIRC) ‘I
Mame [Grade C3500 =

—Steel Material

b8 [ETME 5]

Name 2 -

[ o 1]

Cancel |

DB/User| Value | SRC | Combined | Tapersd Composite |

Section 1D [T Name [Composfia-T
Section Type @ |Steel-l -
Slab width  [T500 mm
Girder : Mum [2 = CTC [E00  mm
1ab
Be [@00 | mm
€ [ mm
Hh [0 mm
- Girder
Hwr IW tw IZU— mm
Bl [0 B [0 mm
Bt [ B2z mm
20t 2 mm
LTI = -2 (|
Hel [0 He [T mm
wl [T w2 [T mm
Material
DiBHEyCEraT Select Material from DB ., |
Es/Ec [650743 Ds/Dc [3276

¢ Consider Shear Deformation,

Offset : Center-Center

Change Offset ,,,

0K | Cancel Apply

Show Calculation Results, . |
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Applicable Section Shapes
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Model>Properties>Tapered Section Group automatically calculates the section
properties of tapered (non-prismatic) elements in a zone of section variation.

Prior to analysis, input tapered elements by assigning them to a ‘& Tapered
Section Group to calculate the section properties of the individual tapered
elements, and then ungroup to retain the individual section properties. The
ungrouping reduces analysis time, especially in a construction stage analysis
where repetitive sub-analyses are internally performed.

Tapered Section Group
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Thickness Data

The thickness data for plate elements in MIDAS/Gen are considered in the
following two ways:

» Applying the same thickness to compute the stiffness for both in-plane
and out-of-plane directions.

» Applying different thicknesses to compute the stiffness for in-plane and
out-of-plane directions.

For plane stress elements, only the in-plane behavior is taken into account, and
as such only the in-plane thickness data are applied regardless of the data
entered. The Out-of-plane stiffness is irrelevant.

MIDAS/Gen has the capability of entering stiffened or reinforced (ribbed)
plates, which may often be used in thin plates.

Yalue |Sliffened| Yalue Sliﬁenad|
Tiekareess 2 Thickness D [T & Value  User € DB [R2 ~
& In-plane & Out-of-plane [20 mm TiCREEERIEER) L
% [l i Thickness for Weight [0 mim
n-plane i)
Fib Position © & Lower ¢ Upper
Out-of-plane m i)
vz section | xz eection |
U u-re M
In-Plane g mm
Qut-of-Plane [0 mm
Hu 0 mm
HI 0 mm
Bl Al IR e | OK_| Cancel | _épely | B CalculaGrResul | OK_| Cancel| Apoly |

Entering thickness data (Value) Entering thickness data (Stiffened)
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Sectional Property Calculator (SPC)

MIDAS/Gen provides SPC, which calculates stiffness data for any shape or
form. The section shape can be drafted, or a DXF file can be imported. Invoke
Tool>Sectional Property Calculator from Main Menu, and the section
properties calculated are imported in Section when modeling a structure.

Import a section shape through AutoCAD DXF.
Simple entry of a section shape by various modeling tools.
Optimized mesh is automatically created for calculating the section.

YV V V V

The properties of a hybrid section consisted of a number of different
materials can be calculated.

Froperties  View Taols Help =181

# sz [em@gl rrseeu]

 Creation
" Name
 Location

@ Effactive Arsa

€ Iex (Moment of Inertia)
© lyy (Moment of Inertia)
© Iy (Product of nertia)

(S}
®
B
-
-
t
1 (Tarsion Constant) + _—
== T I
0x 3 =
o
Cose =
I O S e A —r
®
x
| I
. T I
e |
@ MIDAS/SPC 1.8 - Sectional Property Calculator
72 |15 sections are arranged in 5 X 3 matrix.
oS
I Al E
ENCTS ATATETHT Process essage /
[ smsjroninEmr]| /e r00nonuHe|oB |+ 0 h |+ YT FSK|S 2 [EA
Ready [0Es: [GCS:

A number of sections are arranged in the order of sizes, and the section
properties are individually calculated for each section
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~lslx|
[DeEela s b@o- - 202 | A O & AR ] 6] A A Ao
|2 =[TaF8asm.iore o [Bome = || e | =]
7|2 A5
7% Fou romwaas =
A sevanay . saxae s naw ;
Sl Wﬁj;IFf P
] =~ %
clo ! S
P

elllal g
oo S
o~ ‘ ‘ l—
o+ s —— 1 L
& -7 8 ' )
Y lina) B
e Fom FOHMAEAR &8 QU8D) /‘
Ll 2w, gRAE e sanay suw, BXaR v TR X
il ; : ; o
A T T4 ™7 ™ =
s =

a o E

a | E} . | C} :

@

o}

Q

a

a

File Edit Modsl

Properties

Wiew Tools Help

LY - F— -
N2 oe w8 ws|[cpps Hrrsven]
[\ Point ﬁl |
) Create
% Translate
) Rotate
Ak Mirror Name
“\ Equalize
% Delete Base Materia recs: 1.79773€4007
Pick xx: 9. 58477013
Query Dy 13230264013
1 Curve Frp:-1.25
1 Create J: 1.61978¢+013
O Closed Loop
<« Translate
© Rotate
AL Mirror
A+ Intersect Value
54 Fillet Area. 7947501.265484
= a*‘g"“ hoc 69831246347251 875000
.i. S;"‘QE vy 8598574858109 703100
= Reverse bey 0.203125
K Delste J 412560363011.269960
7" Seale Line ©)0x 6072.500101| | | ; T T )
= ghiﬂgﬂ Widh - TEyCx 6072 500101
fuery (-)Cy 1032.918745
T Secion A%y 1767 081255
T Generate -
G Redefine Cancel T =
4 Translate ]
& Fotate
¥ Delste il
e _ E|
= Domain State HIDAS/SPS 1.0 - Sectional Property Calculator &
EE] Domain Material Section [Section-] - "LINE", H(Closed loop): 2, N(Curve): 9 kS
| Export > f: 7.98767¢+006, Ixx: 6.00307¢+013, Iyy: 6.9723%+612, Lxy: 20696.7, J: 1.09296e+013 o
Z‘fﬁw > Centroid point [8804] - (-6572.500, -1873.118)
L. 2o, -]
TATATE T, Process Hessage / ||
2o K|EA|[/crOocondro|oR |+ 0 k|t =R EA
UCS: (12545000, 3300.000)_ | GCS: (-12645 000, 330,005

Sectional Property Calculator calculates the section properties of the section
shapes read in from AutoCAD DXF files
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Boundary Conditions Input

MIDAS/Gen provides unique boundary conditions such as General Spring
Supports to account for lateral stiffness of piles, Compression-only boundary
elements to reflect foundations and Tension-only boundary elements.

Boundary Conditions

#: Supports £ Point Spring Supports

< Define General Spring Type &% General Spring Supports

£2 Surface Spring Support = Flastic Link

w# Nonlinear Link Properties | Nonlinear Link

k4 Beam End Release {= Beam End Offset

@ Plate End Release # Rigid Link

&t Diaphragm Disconnect [H Panel Zone Effect

% Node Local Axis Bt Story Diaphragm Group for

Construction stage
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Display of equivalent soil springs auto-generated for a tunnel lining

Surface Spring Supports is applied in the case where a structure is in contact
with soils such as a foundation mat or a tunnel. The effective contact area of
each node of plate and solid elements and the modulus of sub-grade reaction are
used to automatically calculate and input the equivalent spring stiffness.
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Display of Boundary Conditions in the zone of lane expansion of a curved bridge

Elastic Link can be applied to represent an elastic bearing on a bridge pier, which
eliminates the need for incorporating a fictitious beam element in the modeling.
All that is required is just the stiffness in the relevant direction, which then
produces the reaction.
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Rigid Link representing offset between the main girder and bridge pier

Plate End Release and Beam End Release represent the inability of resistance in
certain degrees of freedom at the element ends. Node Local Axis is used to
represent skewed boundary conditions relative to the Global Coordinate System,
such as a bridge supported on skewed supports.

Nonlinear Link can model base isolators and dampers in structures representing
the behaviors of nonlinear damping history. Nonlinear Link Element is
composed of 6 linear or nonlinear springs linking two nodes, which represent
one axial spring, two shear springs, one torsional spring and two bending
springs.
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Loads Generation

$ Load Group is applied
to the Construction

Stage Analysis in which

groups of loads are
activated and
inactivated at different
stages of construction.

& When modifying or
adding unit loading
conditions in the
process of entering
loads, click the _|
button located to the
right of the Load Case
Name field of the
corresponding load
dialog bar for quick
changes.

$ This is an extremely
useful tool for entering
loading cases when

nonlinear elements are

used in the analysis
model.

The types of loading implemented in the analysis tasks in MIDAS/Gen are as
follows:

> Static Loads
» Dynamic Loads

The static loads are used to perform static analyses for unit loading conditions.
The dynamic loads are used to perform response spectrum analyses or time
history analyses.

Static Loads

The following two steps specify static loads in MIDAS/Gen:

1. Use Load>Static Load Cases to enter the static unit loading conditions.

2. Enter the loading data using various static loading functions provided in
&
Load.

A static analysis is performed for each static unit loading case. Use the
Results>Combinations function to combine analysis results during the post-
processing mode.

It is also possible to carry out the structural analysis after converting the loading
combination conditions entered in Load>Create Load Cases Using Load

Combinations into individual loading cases. @
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& Specify the name of a
static unit loading
condition in the name

field. This name is an Static Load Caze: ]
identification used for
loading combinations Mame : [FLIDL) Add
and specifying loading Toe - |Dead Load =l Modify |
conditions required for Desciption[Floor Dead Load Delete |
the geometric stiffness
matrix formation in a No Name Type Description |:
buckling analysis or a » 1|FL(OL)  |Dead Load Floor Dead Load
P-Delta effect analysis. 2|FL L Live Load Floor Live Load

3| W Wind Load on Structur|¥-Direction Wind Load

AW Wind Load on Structur|¥-Direction Yind Load

*
@ The type field is used to 4| | e

automatically create the
loading combinations &

according to various
design codes in different
countries. It supports a
list of 24 types of loads.
For detail information,
refer to On-line Manual.

Entering static unit loading conditions

MIDAS/Gen supports the following types of static loading:

W Self Weight
Element self weight

&| Nodal Loads
Nodal concentrated loads

zl| Specified Displacements of Supports
Forced displacements of supports

&| Element Beam Loads
Concentrated or distributed loads acting on beam elements

| Line Beam Loads
Beam loads on a number of consecutive beam elements aligned in a straight
line

4| Typical Beam Loads
Common types of beam loads resulting from floor loading

£ Define Floor Load Type

& Assign Floor Loads
Floor loads on the top of beam or wall elements
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€ Surface pressure loads
can be applied to even
Plane Stress elements
for Geometric Nonlinear
Analysis.

JE] Define Plane Load Type
Define the type of loads on a plane, which will be applied to the nodes of
plate/solid elements and any desired location irrespective of element type.

& Assign Plane Loads
Apply the defined planeloads to the plane in which the plate/solid elements
are located.

=4 Prestress Beam Loads
Pre-stress loads in beam elements

= Pretension Loads
Pretension loads in truss elements, cable elements and tension/compression-
only elements

&3 Tendon Prestress Loads
Define tendon prestress loads

& Pressure Loads
Pressure loads acting on the thicknesses or surfaces of plate and solid
elements

| Hydrostatic Pressure Loads
Pressure loads resulting from the potential energy of fluid

¥:| System Temperature
The final temperature of the entire structure necessary for thermal stress
analysis

&| Nodal Temperatures
Nodal temperatures for thermal stress analysis

% Element Temperatures
Temperatures on elements for thermal stress analysis

-1 emperature Gradient
Temperature gradient between the top and bottom of beam elements or plate
elements

E Beam Section Temperatures
Define a temperature difference on a section of a beam element.

7% Time Loads for Construction Stage
Assigning specific elements with construction time duration to elapse at a
specific construction stage
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k= Creep Coefficient for Construction Stage
Assigning creep coefficients to specific elements at a specific construction
stage

Initial Forces Control Data
Saving initially entered axial forces as the results of a separate loading
condition

5+ Initial Force for Geometric Stiffness
Imposing initial axial forces to specific elements for calculating geometric
stiffness

BH Wind Loads
Wind loads automatically computed in accordance with IBC (2000), UBC
(1997), ANSI (1982), NBC (1995), Eurocode-1 (1992), BS6399 (1997), JIS,
KS codes

5H Static Seismic Loads
Equivalent static seismic loads automatically computed in accordance with
IBC (2000), UBC (1991, 1997), ATC3-06, NBC (1995), Eurocode-8 (1996),,
JIS, KS codes

Ambient Temperature Functions
For Heat of Hydration Analysis

Convection Coefficient Functions
For Heat of Hydration Analysis at the boundary surface of a structure

Element Convection Boundary
Boundary condition for heat transfer by convection on the surface of a
structure

Prescribed Temperature
Constant temperature condition independent of time

Heat Source Functions
For Heat of Hydration Analysis

Assign Heat Source
Heat source function assigned to each element

Pipe Cooling
Pipe cooling data for the reduction of temperature

Define Construction Stage for Hydration
For Heat of Hydration Analysis

Loading Sequence for Nonlinear Analysis
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Assign loading application order for nonlinear analysis.

% Define Construction Stage
Define analysis models for each construction stage.

Fi Select Construction Stage for Display
Activate the selected stage on the screen.
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& Use Floor Load to enter
dead and live loads
simultaneously on an
inclined roof.

& The applications of
Floor Load can be
extended to all the
planes presentin a
model. Snow and wind
loads also can be
generated through the
use of Floor Load.

$ Wind and equivalent
static seismic loads
exerting on a building
can be easily generated
via automatic load
calculation.

§ The gust factor (Gy)
required to calculate the
wind loads for a flexible
structure can be
calculated.

The natural periods of
vibration (T) required to
calculate the seismic
loads can be calculated.

920

requentl.. | Grid/Snap | UCS | View | Activation |

|m3@e0E m2

Ele Edt View Model Load Analysis Resubs Design Mode Query Tnols Mindow Help
Wizard | Node | Elernent | Property | BC/Ma...| Stage  Load | Building | Moving | Result | Influen.. | Cuery |
Hewd 1 B@mAIB LS I TR By e RS

DBRAIX|Io- = S8R EAEI LEHAAADCIBY DS 3B ¢

2P|

iz

Model View |

Tree Menu axla @
Node | Element Boun.., | Mass  Load |

Assian Floor Loads |

Load Group Name
(- Floor Load Type
Load Type: [Office o] ..
Distibuton [Twe wey =]
Load AnglelA 1)/ JIT =] (deal

I~ Exclude Inner Elem, of Area
I~ Allow Polygon Type Unit Area

[T ——
—— =\ e

[ Unmodeled Sub-Beam

No. of Sub Beams ¢ I =
Sub-Beam Angle(A2): [30
Unit Self Weight: [T kai/m

Load Direction & Projection

Load Direction ¢ [Global 2 =]
Projection  Yes & No

Description: [

Nodes Defining Loading Area;
[B10.14.16.20,17

I~ Copy Floor Load
il Cx Cy G2
DIEERDEE A0 i
=il 3,58 a0

‘@
[}
Q

D4R BB 145w PAIDID FLiest t

I Convertto Beam Load Type Message

Window

fpply | Close

21T 3 1 age.

For Help. press F

Analysis Wessage

« 2l
(5150 45 o 5 ) 3 e A=

MLl |

Floor Load

.. | Grid/Snap | UCS | View | Activation |
RN ) = )
iNSHE X 2r G- SR E
Tree Menu 2x
Menu | Tables | Group  Wiorks |
& works
[ Analysis Control Data
[ Eigenvalue Analysis [ Type
[ Response Spectrum Analysi

Load Case Name : [WX
Wind Load Code ¢
Description :

 Simplified Procedure
| Wind Load Parameters
Basic Wind Speed

Importance Factar(l) !

4

[} 5 Named P
we

[} HE Propettie:

Mean Roof Height

S (|
ECAMASCET S =]
© Analytical Pracedure

85 mile/h

Exposure Categary ||

Wind Directionality Factor :  [065

File Edit View Model Load Analysis Results Design Mode Query Tools Window Help
: "Wizard | Node | Element [ Property | BC/Ma..| Stags | Load | Building | Moving | Result | Influen... | Guery |

Modify
Delste

Close

D4R BB k45w P@PIP FLsiestt ODOF

@ Figid Structure © Flexible Structure
ok Gust Effect Factor : G [T Gy [1 ]
T Include Topoaraphie Effects ——
T 10 || Hil Shape file
X 10 || Building Location Comp _Select Profil
} :: Hill Height(H) & %-Dir o Story Force:
I |enanun: £ YD  Story Shear
T ol R I IR £ Overturning Moment
E i Load Evaluation U | SASS
L || e Coifson L Story | gy, | Pressur| Loaded | Loaded [<]
Name . H )
Ia oot | 90 [ 096029 21 e
I iEd 538 05302468 | 42 %85
I i T S5 [0S 42 %8
*-Dir, [1 T 14| ns0ies| 42 %8
= w77 [ oEessezal 4z %8
o - Additional Wind Loads |17 el Lo e =
o 388 (08T (40 78
Stan Add-X[Ad |5 350 08322407 38 288
EA Ei}] 08137385 38 %8 ||
‘ o
File Name: | hodel F
: Wind Load Profile... | Make Wind Load Calc, Sheet | Browse |
«
For Help. press F1 Torel [ 55 320 GibTE 320

1]

Ll |
0 N2 i O 5 e e = A e A

Automatic generation of Wind Load



Modeling

$ Soil or hydraulic
pressures acting on
basement walls or
retaining walls can be
easily generated by
means of Hydrostatic
Pressure Loads.

|

Hydrostatic Pressure Load automatically calculates lateral loads acting on plate
or solid elements due to soil or fluid. The applied loads are automatically
converted even when the elements are divided or merged.

Temperature loads (changes) can be applied to the total structure as well as to
individual nodes. Temperature gradients along the ECS axes of line elements
may be also specified.

Pressure Load: Exterior basement wall supporting soil pressure
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Dynamic Loads

The data entry process for the response spectrum analysis consists of the
following:

1. Define the response spectrum data in Load>Response Spectrum
Analysis Data > Response Spectrum Functions.

The response spectrum data can be defined using the following four
methods:

e The user directly enters the spectral data for each period.

e The design response spectrum database is selected from the built-in
database (UBC, GB 50011-2001, etc.).

e The seismic response spectrum is extracted from the records of
seismic accelerations using Seismic Data Generation.

e A file containing response spectrum data is imported.

(

Function Name
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2. Enter the response spectrum load case in Load>Response Spectrum
Analysis Data>Response Spectrum Load Cases. At this point, select
the response spectrum defined in Step 1, and assign the direction of
application, Scale Factor and the mode combination method.

Refer to Analysis Manual for the concept and features of Response Spectrum
Analysis.

The sequence of data entry for time history analysis is as follows:

1. Define Time History Function in Load>Time History Analysis Data>
Time Forcing Functions.

The Time Forcing Functions can be defined by the following four
methods:

e  The user directly enters the loading data for each time step.

e A selection is made from the built-in earthquake records database
(32 types, such as El Centro earthquake, 1940, 270°).

e A file containing the Time History Load is imported.

e The Time Forcing Function is defined by entering Sinusoidal
Function coefficients.

2. Enter the title of the time history analysis condition and the data for
analysis control in Load>Time History Analysis Data>Time History
Load Cases.

3. When an earthquake analysis is planned, assign the time history analysis
condition and the Time History Load representing the ground motion to be
considered in Load>Time History Analysis Data>Ground Acceleration.
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When performing a typical time history analysis, assign the time history analysis
condition and the Time History Load to be considered using Load>Time History
Analysis Data>Dynamic Nodal Loads.

Refer to Analysis Manual and On-line manual for the concept and input process
of Time History Analysis.
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Construction Stage Modeling Feature

MIDAS/Gen provides three types of stages; Base Stage, Construction Stage and
Post-construction Stage. The characteristics of each stage type are as follows:

» Base Stage
General analysis is carried out at the Base Stage if the Construction
Stage is undefined. If the Construction Stage is defined, structural
modeling is prepared, and Structure Groups, Boundary Groups and
Load Groups are defined and composed at the Base Stage without the
execution of analysis.

» Construction Stage
Analyses for construction stages actually take place. The boundary and
load conditions of the activated Boundary Groups and Load Groups of
each corresponding stage are established.

»  Post-construction Stage
Being the last stage of the construction stages, special analyses are
carried out at the Post-construction Stage for conventional, response
spectrum analysis, etc. in addition to the analysis for the construction
stage loads.

Construction Stages are composed of Structure Groups, Boundary Groups and
Load Groups by Activation and Deactivation of relevant entities. Accordingly,
each stage consists of activated geometry, boundary and load conditions
pertaining to that particular construction stage.
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Construction Stage Modeling for a General Structure

The general modeling procedure for the construction stage analysis of a structure
is as follows:

1. Prepare a structural model except for the boundary and load conditions.

2. Define Structure Groups in Model>Group>Define Structure Group,
and assign to each Structure Group relevant elements that will be
constructed or removed together.

3. Define Boundary Groups in Model>Group>Define Boundary Group.
4. Define Load Groups in Model>Group>Define Load Group.

5. Compose Construction Stages by clicking the Add | button in
Load>Construction Stage Analysis Data>Define Construction Stage.
You may click the __Generate | button to define a number of
Construction Stages of identical duration and click the Modify/Show |
button to compose each construction stage.

MNarme [ Duration | Date [ Step [ Result | |Add|
Csol @ @ 1 Stage
s @ a0 1 Sage | InsertPrev |
cs3 2@ &0 1 Stage
Csi 2 a0 | Siage | InsertBext |
css 2 100 1 Stage
Cs06 20 120 1 Stage Generate |
csor @ 140 1 Stage :
Cs08 20 160 1 Stage Modify/Show |
csia 2 130 1 Stage
csin 2@ 200 1 Stage Delete |
€si1 o0 1020 o0 Stage

Close |

Define Construction Stage dialog box
6. Specify Duration and whether or not to save the results in the Compose

Construction Stage dialog box. Define Additional Steps if time variant
loadings are applied within the same structure Group.
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€ We can minimize input
errors by inputting the
load and boundary
conditions in each
corresponding
construction stage.

Additional Step
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7 Day : [0 ] 1| [IED || Support/ Sprig Posiion
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R Modiy | _Delets Add_| Mody | _Delet

Compose Construction Stage dialog box

7.

10.

From the Group List of the Element tab, select the applicable element
groups to be included in or excluded from each construction stage
through activation or deactivation. Age represents the initial maturity of
each element group. Element Force Redistribution represents the
redistribution of the forces of each element group being deleted or
inactivated into the remaining elements.

From the Group List of the Boundary tab, select the applicable
boundary groups to be included in or excluded from each construction
stage through activation or deactivation.

From the Group List of the Load tab, select the applicable load groups
to be included in or excluded from each construction stage through
activation or deactivation. Active Day and Inactive Day represent the
dates of applying and removing each load group.

Once the construction stages are composed, we may switch around the
construction stages in Stage Toolbar and input the boundary and load
conditions of the Boundary Groups and Load Groups corresponding to
each construction stage.
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Time Dependent Material Properties

The modeling procedure for reflecting the time dependent material properties of
concrete is as follows:

Define the Creep and Shrinkage properties of concrete, which vary with
maturity in Model>Properties>Time Dependent Material (Creep/
Shrinkage). MIDAS/Gen contains the ACI and CEB-FIP codes for
defining creep and shrinkage properties of concrete and allows us to
directly enter any test data.

Define the time variant compressive strength gain properties of concrete
in Model>Properties>Time Dependent Material (Comp. Strength).
MIDAS/Gen contains the ACI and CEB-FIP codes for defining
compressive strength gain properties of concrete and allows us to directly
enter any test data.

Relate the time dependent material properties to the general material
properties in Model>Properties>Time Dependent Material Link.
When the two types of material properties are linked, the time
dependent material properties will be used for construction stage
analyses according to the maturity, and the general material properties
will be applied to general analyses.

Notational Size of Member (h=2Xx A u) required for calculating the
time dependent material properties of concrete is entered in
Model>Properties>Change Element Dependent Material Property for
each member.

Use Load>Creep Coefficient for Construction Stage if creep coefficients
other than the values automatically calculated by MIDAS/Gen are
desired. Input creep coefficients for each element at each construction
stage in the form of loads. When the corresponding load groups are
activated, the construction stage is created using the specified creep
coefficient.
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In the case of a structure where two or more structural components are separately
erected in the same construction stage and yet the maturities are different as they
are connected, MIDAS/Gen provides Load>Time Load for Construction Stage
to account for the different timing effect. Time Load for Construction Stage
thus enables us to impose time passage to specific elements, which is input as a
type of load.

Prestress Input

MIDAS/Gen permits construction stage analyses reflecting the pre-stress effects
of tendons exerted on a structure. It also considers the immediate pre-stress
losses such as tendon/sheath friction, anchorage slip and elastic shortening as
well as long term losses such as creep/shrinkage of concrete and tendon
relaxation in construction stage analyses. The procedure for entering pre-stress is
noted below.

1. Specify the material properties of tendons in Model>Properties>
Material. MIDAS/Gen does not consider the tendons as independent
elements, and as such only the modulus of elasticity of the tendons need
be entered.

2. Enter the cross sectional area, pre-stress loss coefficients, duct diameter
and strength of tendons in Load>Prestress Loads >Tendon Property.

3. Define the tendon profile in Load>Prestress Loads>Tendon Profile.
A tendon profile is defined as a curvature relative to an imaginary local
x-axis, and the insertion point for the origin of the x-axis and the
direction of the x-axis are assigned. The local x-axis may be in the form
of a straight line or curved line. A profile already defined can be
repeatedly copied, and the origin and direction of the x-axis can be
revised to define a number of different tendons.

A web tendon profile can be created on a vertical plane and projected
onto a sloped plane by specifying the angle of inclination to model the
tendon placed in an angled web. Tendons can be also placed in sloped
elements by simply specifying the slope (gradation) angles.

4. Define pre-stress loads in Load>Prestress Loads>Tendon Prestress
Loads. The pre-stress loads can be in the form of either force or stress.
The timing of grouting tendons can be also specified to effect the
transformed section properties.
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Modeling Functions for Heat of Hydration Analysis

MIDAS/Gen provides Heat of Hydration Analysis capabilities reflecting
concrete pour sequence and pipe cooling effects. The modeling procedure for
Heat of Hydration Analysis is as follows:

1. Specify the integration factor, initial temperature, stress output location,
and whether or not to consider creep & shrinkage in Analysis>
Hydration Heat Analysis Control.

2. Specify the ambient temperature function in Load>Hydration Heat
Analysis Data>Ambient Temperature Functions.

3. Specify the convection coefficient function in Load>Hydration Heat
Analysis Data>Convection Coefficient Functions.

4. Assign the specified ambient temperature and convection boundary
condition to the concrete surface in contact with atmosphere in
Load>Hydration Heat Analysis Data>Element Convection Boundary.

nbient Temperature Functions

Function Name Function Typ
’7 22 { & Constant  8ine Function  User |

Constant Scale Factor Graph Opt]
Tomperawre s 8 m | | ™2 I R-axis log scale [ V-ands log scale

e e R Umm—
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f HEdraw Graph E QK Cancel

Ambient Temperature Function & Convection Coefficient Function
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5. Assign a constant temperature to parts that do not experience
temperature variation with time in Load>Hydration Heat Analysis
Data>Prescribed Temperature.

6. Define the heat source function, which reflects the state of heat
generation representing the process of concrete hydration in Load>
Hydration Heat Analysis Data>Heat Source Functions.

7. Assign the defined heat sources to the corresponding concrete in
Load>Hydration Heat Analysis Data>Assign Heat Source.

Heat Source Functions
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Heat Source Functions

8. Specify the pipe cooling related data, if used, in Load>Hydration Heat
Analysis Data> Pipe Cooling.

9. Define the element groups and boundary groups pertaining to each
construction stage, and specify the time for heat of hydration analysis in
Load>Hydration Heat Analysis Data>Construction Stage for
Hydpration.
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Other Modeling Functions

A typical structural analysis modeling entails generating nodes and elements,
and assigning material properties and boundary conditions. Apart from the
typical method of preparing an analysis model, MIDAS/Gen provides the user
with various features to efficiently and accurately carry out the structural
analysis and design. Some of which are data conversion of other programs,
merging several model data and text type data entry.

Non-conventional features of MIDAS/Gen related to modeling are as follows:

» Import/Export

»  Data Conversion

» Merge Data File Function
» MGT Command Shell
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$ Refer to
File>Import/Export>
SAP2000 File of On-
line Manual.

& Refer to File>

Import/Export>STAAD,

MSC.Nastran File of
On-line Manual.

104

Import/Export

Use Import/Export when importing model data saved in another format
incompatible with MIDAS/Gen or generating a file in another format
incompatible with fn.mgb.

Use File>Import or File>Export to invoke Import/Export.

»

MIDAS/Gen MGT File
Export a file containing the model data in a text format by creating an
MGT (MIDAS/Gen Text) or import an MGT file.

AutoCAD DXF File

Export a fn.mgb to a DXF file or import the geometric shape of a model
(nodes, elements, etc.) from a DXF file to use it as the model data for
MIDAS/Gen.

SAP2000 File

Import a model data file of SAP2000 to use it as a model data file for
MIDAS/Gen after converting it into an MGT format. MIDAS/Gen
functions not supported by SAP2000 are removed from the model data.

STAAD, MSC.Nastran File

Import a model data file of STAAD or MSC.Nastran to use it as a
model data file for MIDAS/Gen after converting it into an MGT format.
MIDAS/Gen functions not supported by STAAD/ MSC.Nastran are
removed from the model data.
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Data Conversion

Exchange model data and analysis results between MIDAS/Gen and
MIDAS/SDS, which is a floor/mat analysis and design program. Select
File>Data Conversion. This feature simplifies the data entry for the analyses of
structures such as plants, office, residential buildings or any other types that
require analyses of floor plates (slabs & foundations).

» MIDAS/Gen > MIDAS/SDS (Model+Reaction Data)
Generate automatically a plate analysis model and corresponding
loading data (fn.MST) based on the reactions obtained from the
structural analysis of a MIDAS/Gen model, when analyzing foundation
mat using MIDAS/SDS.

» MIDAS/SDS > MIDAS/Gen (Load Data)
Import reactions obtained from the structural analysis of a MIDAS/SDS
model by converting into the load data (fn.SA1) for MIDAS/Gen.

When converting analysis results by the above functions, the geometric shapes
of the models must be identical for both MIDAS/Gen and MIDAS/SDS.

Merge Data File Function

In order to expedite the modeling task of a complex structure where the
geometric configuration is irregular, complicated and large, divide the structure
into several sub-models and prepare the geometric shape of each sub-model
separately. Then, combine them into a single model and perform the structural
analysis. Use File>Merge Data File.
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