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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.
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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.
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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.
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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.
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@ 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.

&J File Edt View Model Load fnalysis FResuts Desion Mode Query Tools Window Help
Frequentl.. | Grid/Snap | UCS | Wiew | Activation |

Ao s mllidn oo @ m T
\

: "Wizard [ Node Element | Property | BC/Ma...| Stage | Load | Building | Moving | Result | Influen. | Query |

et o255 = & eint [ & Pt a1 |55 Giose | W Save

- B

DEE X2 o SRUEBEILHN AGFDE BY D5 48

Tree Menu 8% [q /& Model View . Design Information N
Menu | Tables | Group | Works | DosgnCode AIKASDSS =
tructure Analysis Gl S
of St S s R
(Fy=240000, Es=2100 00)
Secinre 562 (10222) =
ol H150000110 =

MerberLenglh 559049

Code : AIR-ASDE3

o« Member

Unit: tonf . cm
W Thick 0.9

‘ G o
SR ) apery Change... | Update... | A cTpennorces T F Wieth 20000 Top £ Thick 1.dcom
Rl Force Foc- 00000 (LCB: 1. Posi)) BoLF Wicth 200000 k. Thick 4000
o MEMET SECTT | Section ~ ‘ endingrents Yo = 0.00000 T 58 & 3%
CoM | sHR Material | Fy End Mhments U0 w28 Cor ) By FSND B
4| oot SE1, H B00<200c11/17 ‘ 462.8 (for Ly) 5y Jran joa]
ok O d el = 0.00000, 2) = 0.00000 (for L2) s = 00
AT Ssam0 | 2aomn SheFaces Frv - 0.0000 (LaB: 1. PiSi) | |
o B8 @R G2 H Amenne/is Fzz - .37 (G 1, FOSi)
aess | 0z ssam | zaou0 |
ox | 20| 23] [ 568 H dsnmnana
P T2 ey ‘ nbraced Lengths Dttt DECD D]
0576 | 0434 | 2.40000 | ::::::”j:;:"’” 55 0 ‘
62| 25 SG5 H sBa0a 272
ok O
age7 | oo [ 2,000
o || @0 [ e5n H s R 2= o H g Results
Open MGB File om__To o]
0797 | 0224 ssam | g [ [py— T sama e
o |13 @] ] 81, H aoxsoase [ASC Sl eanarii— [— [ lsaneti—|
oga7 | 019 I R el e
a5zt SG14, H S00:E0010/1
oK ~ S 81 it Combined R fom [05— to. [T [__Search Safisfed S¢ [SEr—.
70 o1se ssa0 | 24
I P = Secion | chk[sefLca] com [ suR [ W [ B |
0817 | 27 ssa0 | 2400 Vo K [T] 7 oms oz e men
NS0 TR Wi OK || 1| oes | s zssss|zmens | o
oK r - HP10:57 ok |7 | 1| osso | ozss |2537s|5sem || ¥
e || QRN ECNEET Wiz ok [T | 1| oeeo | ossr [sussz|zsser]| 4
I e : - HPT2Es ok [T | 1| oeen | oz [zasei[sseal | S
)il el | Sisen ok [T | 1| oem | orm [saiso|asee]| §
Select Ml | Unselect All|_Re-calculaiion Wiz Ok || 1| &7 | osi1 |anses| e | 4
Derail. | Summan T wiaxis ok || 1| oee | 02 3027|238
i |_Detll.. | Summaw.. | Wibxs ok [T | 1| oes | ozse [a0sm|rse
P SotsdbyCH €8 ¢ Aca _ChongosClose | Close [
£ S tarT R TTINT STE T TUTE TECRINY R TE TarTE
Vriting Result : . L.
*7* End Writing Steel Code Checking Result to Table.

Pwlrd@II L «=>3 t QOSI

€L BOITLH

|~ Ll

d || [ ATSTPTPR Gommand Wessage_h Analysis Message

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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Installation

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)

MIDAS/Gen Installation

Welcome to the InstallS hield Wizard for MIDAS/GENw for windows

computer. To continue.

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 __ Next> i
To return to the previous step, click __ ¢Back |
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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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@ Masses I Conp Hack Aniflize | Node Increment (Applicable when nodes are already defined)
@ Buiding D Node increment is used when elements ars copied (of maved) using existing nodes
2] Named Plane I~ CopyElemertafibues |
: B - Merging Werance Number of Times: Number of times to copy
oo
@ Load "
L ; soobsis ol | Close Equal Distance
@ o To copy (or move) at an equal spacing
@ Desion
@ Mode B & ay, 4z
@ tuey (or move) distance in each axis direction
@ Tooks
@ Window Ta enter the copy {or move) distance, type in each distance, or click the entry
@ Tables field and assign the copy (or move) distance in the working window with the
4 (| mouse.

=l

On-line Manual of MIDAS/Gen
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GETTING STARTED

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



GETTING STARTED

14

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.

21
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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 =]
D x| apefllns s geeraxiiagsand Ucinsss 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 elementg, 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. @

View Model Load Analysis Hesuts Design Mgde Query Tools Window Help

Frequent.., [ Gd/Snap | UCS | View | Activatlon | |: “Wizard | Node _ Element | Property | BC/Ma,.| Stage | Load | Bulding | Mowna | Result | Inflen,.. | QUery |

TR TR T - I AW R S-T - N e TP ¢ F ) J

DEE X2 = SR BELIKAGEOIBY 25 A6 1] =B l:=Elal
[ 7@ Model View [ & Model View :1 | &) Model View : 2 & Model View : 3

& Model View

- Point Grid Snap - ~Line Crid Snap

Mouse Cursor

. Snap Point

D4R BB R4 2@HIO Yiest t DOOS5D

.. Node Snap

.. Mouse Cursor

h{_sknap Poin?v/' '/ ) ”1:

T B “~.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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User Defined Coordinates and Grids

& Refer to “Open File and The User Coordinate System (UCS) is the coordinate system additionally
Setting of Preferences> defined by the user to ease the modeling task. The UCS is defined relative to the

Working Plane and .
Grids” in Tutorial 1 to GCS and can be useful when the geometry is complex.

understand this
procedure. 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.
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@ File Edit Yew Model Load Analysis Results Design Mode Query Tools Window Help _@x
i Frequent.. | Grid/Snap | UCS | Wew | Activation | | Wizard | Node  Element | Property | BC/Ma, . Stage | Load | Building | Moving | Result [ Influen... | Query |
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iDESE x| | BR[EE LER sAR0 BY %5 agl ¢ Fl] o =[Ela)

Tree Menu 3% 4 gl Model View | bx
Node  Ele... | Bou..| Mass | Load |

Create Elements 2 |

Stant Node Number 8 L. Line Grid
Start Element Number : [15 [

Element Type e
General beam, Tapered bean v ~ P

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

No.  Mame
224 [224 564 =
Qrientation —————
@ Beta Angle " Ref. Paint 276m
 Fief, Vector
0 =] [deg]
Nodal Connectivily ——————
.23 I~ Ortho
[ERE En
Intersect: ¥ Node [ Elem _..|
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Apply | Close

Global Coordinate System
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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
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Load Type
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Elsment Selection 45.0.0 ft Y ? ucs
Direction Giobal 2 =] Ft. on sy 0,450 Bt ferers
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@& Relative ¢ Absolute
11 [0 Wit [0.25

w20 we[@ [~ Activate UCS Plane [ Change Yiew Direction
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X

Save Current UCS | ()3

Unit : tonf/m Apply | Cloze

Modes for Loading Line :[
FElGopyad=—
A ela ely e
Distances? i

(ExamiplEi 6 2) 06 B )

ALpply Close

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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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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© 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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4/ & Model View |
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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%
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Flotate 50%
Sh

Size / Factor :
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\ Model Shape Representation
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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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& 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.

2B @6 2073 PEGFO N ~24 8 BHSSD

| o 2 3 3 o B ) = e

Zoom in

2B @6 2073 PEGFO N ~24 8 BHSSD

Zoom Dynamic Illustration
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¢ By keeping the mouse
left-shifted and moving
the mouse cursor, the
model window will
follow the course of the
mouse.

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

@ Using % Rotate
Dynamic, drag the
mouse cursor to the left
or right. The View Point
will move to the left or
right following the drag
direction.
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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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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
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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
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:"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

45



GETTING STARTED

F| Select Polygon
Kl lyg

& Select the final corner
and left-click the mouse
twice with the [Ctrl] key
pressed; even those
elements crossing the
polygon line will be
selected.

$ 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
the supports by forming
a polygon.

$ In the process of
element meshing, plate
elements can be readily
selected by Intersect.

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

When clicking the final corner, left-click the mouse twice. The polygon linking
the final corner and the starting point is created, and all the nodes and elements

contained inside the polygon are selected.
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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.
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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.
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Select Plane by 3 Points
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@| 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:
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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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@

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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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.

52



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

ICS | View | Activation | ;' Wizard | Node  Element | Propery | BC/Ma...| Stage | Load | Building | Moving | Result | Influen... | Query |

pupBr g e GEATANE KOS

J
DEEIX] 2o | SRIGEI LHE MEAD G BY| S5 A6 {[5080515518 525] L[07501126 112 5 | 4[] & |
2

Tres Menu
Menu | Tables  Group | Works |

5 Group

P Stucture Group : 48

{8 4CS1 [ Node=24 ; Element-24 1
(B8 4CS2 [ Node=12 ; Element-24 1
12 5 Elernent=24 1

X4/ & Model View |

Element=95 ]
Element=95 ]

(B8 #CS03 [ Node=12;
{ER #CS04 [ Node=56;
(BB #CS05 [ Node=2;
(B8 #CS06 [ Node=2;
{ER #CS07 [ Node=2;
(B8 #CS08 [ Node=2;
{7 #CS09 [ Node=42;
(B8 #CS10 [ Node=2;
(B8 #CS11 [ Node=d ;
(B8 4CS12 [ Node=td :
(B8 #CS13 [ Node=d ;
{8 #CS14 [ Nod

=

{7 #CS 16 [ Node=2 ;
(B8 #CS17 [ Node=t2 ;
{8 #CS16 [ Node=t2 ;
{E #CS19 [ Node=t2 ;
B8 #C520 [ Node=t0 ;
{8 #C521 [ Node=2 ;
B #C522 [ Node=2 ;
B #C523 [ Node=td ;
B8 #C524 [ Node=2 ;
{8 #CS25 [ Node=t2 ;
{ER #CS26 [ Node=2 ;
B #C527 [ Node=2 ;
R #C528 [ Node=12
{8 #C529 [ Nodh
(£ #C530 [ Nod
{2 #CS31 [ Nodh
{8 #C532 [ Nodh
8 40533 [ Node=44 ;

Element=24 1 —
Element=24 ]
Element=24 ]
Element=96 ]
Element=96 ]
Element=96 ]
Element=96 ]
Element=96 ]
Element=36 ]
Element=96 1
Element=100 ]
Element=100 ]

| DHIP| Y >t t|

Assign

S hosign Plus

3
Element=9
Element=3E

sh 5

3

Element=3
Element=9
Element=9
Element=IC
Element=9  Delete

Element=9 _Rename
Element=9§ T
Element=96 1
Element=96 ]
Element=96 ]
Element=52 ]
Element=96 ]
Element=96 1

E\emem:\IDDLW’ﬂ

Active
Inactive

$Sb R BmP R

|
For Help. press F1

T T P I | Y [ i 0 e i e e 0

Group Selection (Element Selection using Tree Menu)

& File Edit View
Frequentl, ‘Gnd/SnaD

P mE v 9P B | 1 0 e GEM RN R R P |

Model Load Analysis Resuts Design Mode Query Tools Window Help

I'UCS | View | Activation | |:"Wizard | Node  Element [ Properly | BC/Ma..| Stage | Load | Bullding | Moving | Result | Influen.. | Query |

iD@HE| x| 2-

CoSRIEE LHEAEEEIBY %% 4@ ] [2012by2 13016 7] 545 st19 j‘iﬁta

Tree Menu
Menu | Tables | Group
R Works
£ Stuctures
o° Nodes : 16
1% Elernents : 19
%5 Beam : 19
HE Properiies
=} [E] Material : 1
[ 1+ 5540
1 X Section :2
I
I
A Boundaries

2+ H 400<2008/13

573

upports : 6

2% 4 /& Model View |

Works |

Drag & Drop

% Type 1 [ 111111]

=1k Beam End Release : 2
=4 Type 1 [ 000011 0000111

4 Static Loads

(-} Static Load Case 1 [DL ; Floor Dead
@ Self Weight [ 5Z=-11
0 Floor Loads : 1

(=) Static Load Case 2 [LL : Floor Live |
0 Floor Loads : 1

(= (] Static Load Case 3 [WX ; Wind Loac
& MNodal Loads : 2

CF Static Load Case 4 [WY ; Wind Loac|
& Element Beam Loads : 7

= >HPID L >t t

«

D> R BB R

1 » A

For Help. press Fi

[Nonel __J[0:10.245.0 G0 2650 ] e e O e M O = P = A

Change of section properties by a simple operation of Drag & Drop of Works

Tree tab
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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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‘@iFie Edt View Model Losd Ansbsis Resuls Design Maode Query Tools Window Help _18x]

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.

indows [Professional] - [C:\Structure \application] - [Model Yiew]

D@SE[x |2 [anw||[EEns eer 3 40k Fasd LE|EPsse0R || 2

il || ] = e LEHE s@0 0By 25 as||svare @ |||xga |

Model View |

%

GuaXAREndLEas

O Filter selection ¢

#45)]

PHREFHHE] ® * 450 > III90 1| «>t t DO 50

]

. . . (2] Filtering button
Filtering Selection



Selection and Activation / Deactivation

Model Activation/Deactivation

$ 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.

[i#] 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.

L ——————
G D £ ton L Lond G B D Vi Doy Tk Yoo B

445 80 1053 PE0IO N s=i 4 BPEHD

1405 8 pi5y EGIO RN w23t BPAEE

s e 1 i3 Fres o s 15 52 3 s 1 =

445 80 653 PEGOIO RN w2 it BPEHD
445 80 1653 PGB RN w2 it BPEHD

P P

Pt gt T Taw NS L o 1 5 s Pl v 1 {858 L o 1 5 s

Active/Inactive
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GETTING STARTED

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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Modeling

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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& When duplicating
distance, use the
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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.



Modeling

& /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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$ 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




GETTING STARTED

72

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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o Edit View Model Load Analysis
Grid/Snap | UCS | View | Activation
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Results Design Mode Query Tools Window Help
I |:"Wizard | Node Element | Proneny | BC/Ma.) Stage | Load | Building | Maving | Resuft | Influen..| Query
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DB X2 o SR &% LEE A0 6 BY 5 E 16§ S&] =i

4 /& Model View

= |P@FPAOI L ==t

For Help. press Fi

Honel 01z 100 [E 2100 e e e e O =

@ File Edit View Model Load Analysis Fesults Design Mode Query Tools Mindow Help -8
Frequent... ‘ Grid/Snap | UCS | View | Activation | i Wizard | Node E\Emem‘ Property | BC/Ma...| Stage | Load | Building | Maving | Result | Influen... | Query |
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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.

& i i
D@E > 20 @DR ik 3 w2/ Y33 (GBS Add LG (KBEs40R |12
R 2 J2r &/ 2ERSR00BY 2500 [rrnv(> =56
MoV |

N GBEE 6 249V EEOFO RN [++4t BPAHD|

e
et b

L ety 5
e et TS 1 Bl s | o =11

|1 €0 Yo e Lo s B o i Qv Tk i el
[D@@ > 2t @R ik e/ Y3 [WBES YO LG (XD ELL0R |2
BE=—3 2 2 3% 2HE P00 BY 2580 [prare(? 456

T

$+2 [ SHDUMASNULERI| SRR E oS

PHNIGBAE & #4929 HOGO N [~ t DPOD
uf

1 -

[ teon it
D@E X 20 @DR ik 3 #r/ Y33 (W AdD LG (MBEs40R |12
[RF=31 (e Fa/ 1% 2EE«A06 BY 2540 [»+=v 22 (=64 |

sassven]|

|
latet ol
_ewn Bl e 8l =11

Chier U 00

o ot
=y
ot

' MNHGBEE 6 249V EEOFO RN [++4t BOAHD|
X TIREERLTEY TR SR T STy R

=

T ety >
e et T 1 il 30 s s 9 =11

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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File Edit Modsl

Properties

Wiew Tools Help

LY - F— -
N2 oe w2 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, -]
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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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Miew Model Load Analysis fesufts Design Mode Query Tools lWindow Help

4/ & Model View |

or Help. press F1 Frame 3 |I-105 15,0 G105 150 o T e = 7 e B

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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}@El\e Edit View Model Load Analysis Results

gl

odel View |

B ldse>d@d0F0 | «>4t AOSI

© 30
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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.
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$ 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.

: Fle Edt View Model Load Analysis Resuts Design Mode Query Tools Window Help
Frequentl, | Grid/Snap | UCS | View | Activation | |: Wizard | Node  Element | Property | BC/Ma...| Stage | Load | Bullding | Moving | Result | Influen... | Query |
PP wEr ¢ e B w1 b G A% TR O S J
DEE X2 e |SRSE LEK IEO0IBY D5 a® §f & e
Tree Menu axq
Node | Ele
@
@
a0 CoRE e a
| EER—- P |
Load Group Name a
Defaut =] 3
Options 0.3, %
© Add C Replace " Delete N
-0.725/p |
Load Type f k-
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Ea
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B M @
Peex(ii) 1.4 1 e
/ @
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A g\ 1 o..S“. P =
Orgnient 1850 Lo &
i P
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e Selection | p
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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

|KS 2000

+ Mormalized Accel, ¢ Acceleration ¢ Yelocity ¢ Displacement

—‘ ’rSpectraI Data Type

- - —Scale Factor Gravity Graph Options
Irnport File | Design Spectrum | I~ S-awls log scale
|1 |9‘SDE m/sec: X
Period | Spectral Data ’; I™ Y-axis log scale
{zec) (gl

1] 0000 0,0481 UL

2| 01000 0,0481 0.04s

3] 0.2000 0.0461 o 04

40,3000 0,0481

Bl  0.4000 0,041 e

6| 0,5000 0,0481 & 0.0z

7 sz 0,041 B ours

8] 0,6000 0,044 ©

5 07000 0.0411 e

0 0.6000 0,0364 B 0-ei

1] 09000 0,0362 .01

2| 1.0000 0,0344 o 00s

3] 1.1000 00328 .

,-1 ]ZDDD 003“1 T T T T T T T T T T T T T T T T

5| 1.3000 0.0301 Lo B oo

S A o B Period (sec)

Description |KS tSoil = 1,60 EPA=0110 T=1,500 R =6000 | 0]4 | Cancel | &pply |

Response Spectrum Function
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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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94

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

Group List _.. | - Acti Descivat
7 Day : [0 ] 1| [IED || Support/ Sprig Posiion
Covation 1 [ = ( Example: 1,3,7, 14 ) Modity | Clear & Orignal € Deformed
Save Result Tame [ Posfion Name |
BC Or ]
P Stage [ Addiional Step Step Number ([T =] il
Generate Step
Current Stage Information,,, |
Element | Boundary | Load |
Group List .| o Modiy | Delete Add Delete
eg Elerment Force
tge [0 = day Redistibution : [0 =] 5
Group List Group List Element| Bo
é\lan‘we |¢Dgne Name. [ Fedist, [ Group List .. | - Ativation Deactivation
ler ST
el 18 Saliied fctveDay 1 [T =] day | Deactive Day : [Fist =] day

S PiSead
HEAETES S 18605 Group List Group List

Add | Modify | Delete Add | Modify | Delete

oK Cancel Apply

=3
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—
0z & & & 1z 1 20 2a 28
Tine (day]

f HEdraw Graph E QK Cancel

Ambient Temperature Function & Convection Coefficient Function

101



GETTING STARTED

102

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

Function Mame I Function Type I Add
eat Code
— Modiy |
Delete |

Add/Modify Heat Source Functions
Function Mams Function Typs
’VIHeat ‘ ’V " Constant = Code " User ‘
Furmeifia: Scale Factar Graph Optian:
Fit] = K*1-e"-a"t]] 1.0 [ ¥-axis log scale ™ r-asis log scale
M aximum adiabatic temp. risefK]
50 m g0 -

Reactive velocity coefficient(a]
1

N e S e e T U
& 1z 16 20 24 28
Time (day)

Redraw Graph oK I Cancel

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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Compose Construction Stage for Hydration E3 |l Compose Construction Stage for Hydration [x]
g g
Mame :  [os1 Cunent Stage Informaion. ‘ Name :  [os1 Cunent Stage Infomation...
p P
Timef hr | 10.20.30. 40, 50. 80, 70. 80 [ Example:1.3,7.14 1 Timel hr | 10.20. 30. 40, 50. B0, 70, 80 [ Examole: 1.3.7.14 |
Auta Auta
Step | Timelh) 4] _ Add Step [ Timeth) o] _ Add
Duration 0 hr 1 o Duration ] = 1 10
=] ! . Madify . . Moy
Stop Humber = [1 = & £ D' Step Numper - 1 = E &l )OS |
4 4 4 40
£ e Clear E 5 Clear
Generate Step H = Generale Step 2 e
kil | 4] | »
Do T
Gowlit o] Growlist o] o
St Growp 2 Group List Bndi Group 2 Group List Group List
Name e g[gjgf e [ Name
Sl Group 1 Brdt Group 1
Add Diclet Add Dete | dod | Deete |
ok | cencel | ey | ok | ceel | ey |

Construction Stage for Hydration

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.
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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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Merge Data File

MGT Command Shell

Enable the modeling of a structure by the MGT format command, which is a text
format model data file for MIDAS/Gen.

Use Table Window or improve the efficiency of modeling by using the MGT
command of MGT Command Shell when the task involves a simple repetition
under the GUI environment or the task consists of modifying an existing model

continuously.

1 MGT Command Shell O] x|

EIEI Command or Data : I"SECTIDN vl Inzert Command | Insert Data | Delete Data |
*SECTION : Section] -
; iSEC, TYPE, SMAME, OFFSET, SHAPE, [DATA] {, CCSHAPE} )

: iSEC, TYPE, SNAME, OFFSET, SHAPE, EBLT, D1, D2, D3, D4, DS, D6 :

; LREL, ASy, AS=z, Ixx, Iyy, IzZ= ;

5 CyP, CyM, CzP, CzM, QyB, QzB, PERI OUT, PERI IN, Cy, Cz :

; i3EC, TYPE, SNAME, OFFSET, SHAPE, iREPLACE, ELAST, DEN, POIS, POIC :

5 D1, Dz, [DATA]

: iSEC, TYPE, SNAME, OFFSET, SHAPE, 1, DE, NAME1l, MAMEZ, D1, D2
; iSEC, TYPE, SNAME, OFFSET, SHAPE, 2, Dil, D1z, D13, D14,
: iSEC, TYPE, SNAME, OFFSET, SHAPE, iyVAR, izVAR, STYPE

D15, Dz1l, D2z, D:

H DE, MNAME1l, MNAMEZ H=
4| T T | »
Run | Clear | Goto Line : I Close |
%
MGT Command Shell



Modeling

Input Results Verification

MIDAS/Gen supports a variety of verification and reference functions, which
readily verify the current status of all the model data. These functions are:

V V. V V V V V V VYV V V V V V

Display and Display Option
Project Status

Fast Query

Query Nodes

Query Elements

Node Detail Table

Element Detail Table
Design Parameter Detail Table
Story Weight Table

Story Load Table

Story Mass Table

Mass Summary Table
Load Summary Table

Group Activation of Construction Stage
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Display and Display Option

Display provides graphical representation of all types of data entries such as
node/element numbers, material properties, section names, loadings, support
conditions, end release conditions, rigid body connection conditions, design
parameters, etc. These representation capabilities enable the user to verify the
status of data entries by graphics in the working window. For instance, Check &
Remove Duplicate Elements and Display Free Edge (Face) are used to detect

and correct errors.

Use View>Display or click B Display in the Toolbar.

Font  Colar |Prian\nr|Size | Draw |

~Select ltern ~Option Value
e Wiew -
[ Background Calor B
- Foint Grid ol I |
[l Line Grid
Cursor Global Option
UCS Symbol
de: Set Background Black
Normal
Selected Set Background YWhite
M Local » Axis
[ Local y Axis Load Save
M Local 2 fuwis —I—I
M Inactive
{23 Element j EfAUEIET Default All
OK__]|  Cancel Amply | Default All Options |

Display dialog box

Display Option controls the representation mode of all the graphic and
alphanumerical data presented in the Model Window. It has 5 dialog boxes:

Font tab: Assign the type, size and color of all the alphanumerical type of

data such as node numbers, element numbers, analysis results
related to nodes and elements, numerical load data, etc.



Modeling

Color tab: Control the color of all the graphic data such as nodes, elements,
masses, loads, support conditions, material properties, sections,
thicknesses, grids, coordinate systems, display background, etc.

Print Color tab: Control the printing color similarly to Color tab.

Size tab: Adjust the scale of Label Symbol, Zoom In/Out, Pan Rotate,
Shrink, Perspective, etc.

Draw tab: Specify the requirements for element color display on the screen
(global element type, material, property, etc.), the representation
mode of elements (outline, thickness and surface treatment), the
printing color processing method for printouts, the representation
method of inactivated elements, the drawing direction for
diagrams, etc.

Use View>Display Option or click & Display Option.

MIDAS/Gen provides a Dynamic Display capability, which displays all the
nodes and elements, as well as loads and boundary conditions on the model

screen as they are being input, which helps prevent modeling errors.

Display Option

Fort  Color IF'rint Eolorl Size I Drraw I
— Select [tem — Option % alue
&[] Element |
-] Global
Color: I -
----- M ‘ire Frame oot —u
----- M Hidden =
----- [ Hidden Edae Giobal op I I I [
227 Truss I_I_I_I_
----- [ wireFrame Sete. PRI J
----- [ Hidden 11
----- M Hidden Edge SetBe oo |J
27 Beam I
----- M “wieFrame Load | Save I
----- M Hidden
----- [ Hidden Edge
& (3 Flane Stress = Defaultltem |  Defauball |
QK I Cancel I Apply | Drefault All Options |

Display Option dialog box
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Project Status

Project Status provides the current status of data entries. The data containing the
types of data entries with the counts are clearly arranged in a table format.

Use Query>Project Status.

110

Name Count |Last No. |~/ Name Count | =]
Structure Type 1 Static Load Case 2
MNamed UCS Mone Self Weight Mone
Named Plang MNaong Modal Load Mong
Line Grid None Specified Displacement MNone
Group None Beam Load 40
Boundary Group None Floor Load Type Mone
Load Group Mone Floor Load Mone
Node 78 78 Pressure Mong
Element 174 174 System Temperature MNone
Material a3 a3 Modal Temperature Mone |—
Time Dep, Matl, Type None Element Temperature Mone
Time Dep, Material Mong Gradient Temperature MNone
Time Dep. Matl.(Elast ) None Prestress Mone
Time Dep, Matl, Link None Pretension Mone
Element Dep. Matl. Prop, None Tendon Property Mone
Section 7 7 Tendon Profile Mone
Section Stiff. Scale Factor MNaong — |Tendon Prestress Loads Mong
Tapered Section Group None Time Loads MNone
Thickness None Creep Coefficient Mone
Support 4 Initial Forces Cirl, Data Mone
Point Spring Mone Initial Forecs for G5 Mone
General Spring Type Mong Spectrum Function Mong
General Spring None Spectrum Load MNone
Elastic Link None =| | Time History Function Mone | =]

Project Status
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¢ Query Nodes provides
the following types of
information:

Node (number,
coordinates)

Nodal Local Axis
Support

Point Spring Support
General Spring Support
Rigid Link

Nodal Mass

Nodal Load

Specified Displacement
Nodal Temperature
Dynamic Nodal Load

% When [¥] Fast Query is
toggled on, the number
and coordinates of the
snapped node are
displayed in a Bubble Tip.
Fast Query can easily
verify the basic
attributes of nodes and
elements.

Query Nodes

Query Nodes enables the user to verify node numbers, nodal coordinates and
nodal attributes. After selecting Query>Query Nodes, assign the node to be
verified with a mouse click or by typing the node number in the dialog box. The
desired information will appear in the Message Window at the bottom of the
screen.

Ei Mew Model Load Analysis Results Design Mode Query Tools Mindow Help -8
H equentl,., | Giid/Snap | UCS | View | Activation | |: "Wizard | Node | Element | Property | BC/Ma..| Stage | Load | Building | Moving | Result | Infiuen...” Query |
| s ryrB o2 af@2l e sEom \
DER X2 = 8RB LEE A OIBY %5 A6 9] = EETE
& Model View | b x

a
Hode | Element]

Query [Node 3
H

ods
Mode flioge Local s
GG

Poin Spring SUpport
General Spiing Support
Rigid Link

odal Mass

jodal Loa
Specified Displacement
flodal Temperatire

Dynamic Modal Load

432 B R4S 2HTPIF Y «=>48 ¢t QOSSO

e — 5 x
hiode 47 =]
support 1: DX, DY, Dz
ode a7

port 1: DX, DY, DZ

/]

TR 5]\ Command essage A Anaiyas Wessage Il |
For Help. press F fode=47 [0 0 16.0 GO60 k1w =1) el pllmon Tz ) Tz Al

Query Nodes
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$ Query Elements offers
the following types of
information:

Element (element,
connecting nodes,
material properties,
section, number, length,
etc.)

Beam End Release
Beam End Offset
Plate End Release
Element Beam Load
Pressure Load
Prestress

Pretension
Temperature Gradient

$ When Fast Query is

type, material and
section properties and
other relevant attributes
of the snapped element
are displayed in a
Bubble Tip. Fast Query
can easily verify the
basic attributes of
nodes and elements.

File Edit Yiew Model Load Analysis Hesuts Design Mode Guery Tools Window Help _Ax
tequent.. | Grid/Snap | UCS | Wiew | Activafion | : "Wizard | Node | Element | Property | BC/Ma..| Stage | Load | Building | Moving | Result | Influen. . | Query |
Pre@r-+rep0rrm @22 1382 %00 |
D@ X9 - SRi&%E LHR GO BY BE A6 1] & e &lal]
&I Model View | b X
Query Dialag @
Node  Element | ®
Query [Beam Load = Q
LE -
-
[}
[’
-
i
®
B
= @
@
B
®
s 4\
Element 118 &
Type = BEAM, Material ID = 1(Frame), Property |0 = 3(H 450x200x9/14), Beta Angle = 0 =
Node Connet v ity &
B ecrt Conatt 16, mnate to'the Global PlanelY,2,47) = (@, 0, %0) Lunit Degree]
&
= Q
¥ Fast Query J/ +
L
<=
et — 2 x
FLenene 127 |
eem Load 1-1: . b Forces, Dizestion = Global X, Projection = o
toggled on, the number, oam st 121 x1o0, Xk, onD, w3, V110, SH005, HEcD. 500565, Sinss Wand
—
I-]
[ TE 5] Command Message £_Bnalysis Message /- Le 0|
For Help. press Fi Frame-119_][0:0,12,3 G123 Ty =T =10 il il o T Y=/ 2 =10
-
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Query Elements

Query Elements enables the user to verify the element’s connecting node
numbers and all types of element attributes. After selecting Query>Query
Elements, select the element to be verified with a mouse or by typing the
element number in the dialog box. The desired information will appear in the
Message Window at the lower part of the screen.

Query Elements
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$ Table Window provides
all kinds of selection,
namely, Filtering,
Sorting, Editing, Graph,
data transfer with Excel,
etc., in addition to data
input/output and
modification. Refer to
On-line Manual for
detail directions.

Node Detail Table

Node Detail Table is used to verify all types of information related to nodes in a
spreadsheet format.

Select the relevant nodes with View>Select first. Click Query>Node Detail
Table and select the desired information by clicking the tabs located at the
bottom.

Qi Fle Edt Miew Model Load Analysis Fesults Design Mode Query Tools Window Help
Frequenil... | Grid/Shap | UGS | View | Activation | |; Wicard | Nods | Element | Praparty | BG/Ma..) Stage | Load | Bullding | Moving | Fesult | Influen... | Query |
ik R R B e T A =LY \
(DS E X e BR8] kA BE OB %5 3 @) § 0343601561 5] [2wis 17wst s3] [ElA
Tree Menu X4 /& Model View /& Node Det
Menu ‘ Tables | Group | Works |
& Sructure Analysic Sl [No o) (D) ()
o Confiauraon ] 0000000 9,600000] 95000000 o
© Geomety ] 12.000000] 9600000 35000000 o
24000000 9500000)  55.000000
- Static Loads —
B Response Spectrum Analysis ||f—| 5000000, S500000] _%5.000000
P Time Hictory Aralyele | 657 0000000  S.600000)  36.800000 a
T Moving Load Analydo ] 12.000000] 9600000 38800000
5 et S b ] 24000000 9.500000) 53600000 3
4 Composte Soeton Analysis Data | [— 5000000, S500000] _36.500000 N
é“' o ; 66| 0000000 9500000  43.000000 ¥
[+] leat of Hydration Analysis Data —
12.000000: 43.000000 -
[ Nonlinear Analysis Data —
e " 24.000000 43.000000 L
% Construction Stage Analysis Data | ||—
43,000000 P
Results —
545 Desian ] 47.200000 3
47.200000 a
SR Query 1 47,200000 )
Project Status —
47,200000 @
& Ouery Nodes —
2 Query Elements — il ATIID) ™
e 51.400000
| 51.400000 &
] 51.400000 B
] 55.600000
55.600000 &
| 55.600000 R
] 55,600000 e
59,600000 E
1 59,500000 @
I 59,600000 &
| 53,500000
| £4,000000 e
| 64,000000 +
64,000000
36000000 o &
2 ~
[ Node [
Message WD 2x
|
[]
RISIRIR0 ¢ age A Analysis Wessage /. Ll 0|
For Help. press F1 [Nonel  J[0-715 7250 (G715 250 W =1l =1) sl pllnen =1 2 10 =z =

Node Detail Table
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& Element Detail Table
displays only the
information related to
the selection. It is easy
to detect errors such as
redundant or duplicated
loads.
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Element Detail Table

Element Detail Table is used to verify all types of information related to
elements in a spreadsheet format.

Select the relevant elements with View>Select first. Assign Query>Element
Detail Table and select the desired information by clicking the tabs located at the
bottom.

Edit View Model Load Analyeic Feeuts Design Mode Query Taols Window Help _ax
Fraquent... | Grid/Snap | UGS | View | Activation | : Wizard | Node | Element | Property | BG/Ma..| Stage | Load | Bullding | Moving | Result | Influen... Query |
FICEE L B e P AR Y=Y ) \
DS X |2 - | SREE|LEE EE OB Y% S 3 @ § 2034360156 1 7] & [2015 171051 53t |: 24|
Tree Menu X4 /& Model View ” & Element Detail
Menu ‘ Tables | Group | Works | Wall B
A Structure Analysis F |Element| Type Sub Type ,T) perty| (7.
Eenifgredom 1647 [BEAM o 1 532 o o o o o .
ey 1648|BEAM 0 1 532 [i] 0 [i] 0 [i] o«
g i i 1643 BEAM o 1 532 0 0 0 0 0
b Response Spectrum Analysis 1650 | BEAM 0 7 532 0 0 0 0 0 =
o Tirme History Analysis TR i = a3 -
65 Moving Load Analysis 1652 BEAM o 1 532 [ 0 0 0 0 -
TET Setilement Analysis Data
g 1653 | BEAM o 1 532 o 0 i 0 o )
44 Composite Section Analysis Data e — =5 T B B
Heat of Hydration Analysis Data 1655 | BEAM. 0 1 532 [ 0 il 0 il +
Nenlinear Analysis Data 1655 BEAM o 1 30 0 0 0 0 0 m;
Constuction Stage Analysis Data o3 loEaM o = T R e b
ey 1658 [BEAM o 1 532 o o o 9o o =
5 Design 1658 |[BEAM o 1 532 of o o o o -
& Query 1680 BEAM o 1 532 of o o o o ™
P S 1851 |BEAM o 1 532 a 0 a 0 a @
L% S itin 1662 |BEAM o 1 532 of o o o o
ol Query Elements 1663 BEAM o 1 537 [i 0 0 0 0 -
1664 |BEAM o 1 532 of o o o o A
1665 BEAM i} 1 532 o i} o i} o %
1666 | BEAM o 1 532 of o o o o
1657 BEAM o 1 532 o o o o a1 B
1668 | BEAM o 1 532 of o o o o &
1669 BEAM i} 1 532 o i} o i} o o
1670 BEAM o 1 532 of o o o o =
1671 [BEAM o 1 532 of o o o o &
1672 BEAM i} 1 532 o 0. a 0. a E
1673 BEAM i} 1 532 o i} o i} o
1674 |BEAM o 1 532 of o o o o Q
[ 1675 BEAM o 1 532 of o o o o +
1676 BEAM i} 1 532 o 0. a 0. a @'
1677 BEAM o 1 532 I of o o o o
i [
Elem (5 KOs APl ABHA A Fld APt KPS A Pres AL I >
Message Window ax
Information Table =
I]
JX1 KT I3 [0 age £ Analysis Message [ Tled | >
For Help, press Fl [Nonel 7.5 250 SRR I 1 e = I e M s A =

Element Detail Table
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Design Parameter Detail Table

Design Parameter Detail Table is used to verify all types of information related
to member design in a spreadsheet format.

Select the relevant elements with View>Select first. Assign Query>Design
Parameter Detail Table and select the desired information by clicking the tab
located at the bottom.

File Edit Wiew Model Load Analysis Fesults Design Mode Query Tools MWindow Help 8%
Frequentl.., | Erid/Snap | UCS | View | Activation |

PdEEATFEREEF 2] IR

Wizard | Nads | Element | Property | BC/Ma.| Stage | Load | Building | Moving | Result | Influen...” Query |

Bl1Sed 008 |

DSHE X9 - | S LLIFC A AE 7] 55 % d@ | § [2034 360156 1 7] £ [2t015 17t051 53t ] ¢ =
Tree Menu x4 /g Model View ” & Element Detail(Design) | b x
Menu | Tables | Groun | Warks | = — =g
@ Structure Analysi F | Element Type Sub Type w i pertyl Cioal) Node— | &
ConiiguESim 1647|BEAM o 1 532 000 0 0 0 a 0 «
© Geometry 1648 BEAM o1 532 0.0 0 [i 0 0 0 e
+- [STHEIToaT) 1648 BEAM o 1 532 000 o o o o o
b= Response Spectium Analysis feloei o &= 5 o -
o Time History Analysis 1651 [BEAM o 1 532 0o 0 a 0 a 0 )
> g:“v“e”ni::a:n:‘”;“y:;ﬁ 1652 |BEAM o 1 532 000 0 0 0 0 0 -
RA 1653|BEAM o 1 532 000 o o o o o [
¢ Composite Secton Analysis Data A o o 50 oo o o o K
[ Heat of Hydration Analysis Data 1655 | BEAM ] 1 =3 000 i 0 i 0 i
! HNonlinear Analysis Data 1656 BEAM 0 ] 53 000 0 0 0 0 0 -
Fi Censtuction Stage Analysis Data 1657 BEAM o 30 000 0 a 0 a 0 3
1658 BEAM 0 1 532 0.00 0 o i} o i} =
1653 |BEAM o 1 532 000 o o o o o [
1660/BEAM o 1 532 000 o o o o o =
IMOIE 1681 [BEAM o 1 532 000 0 0 0 0 0 a
2 g:zz Q\Tr:ims 1662|BEAM o 1 532 0o 0 a 0 a 0 o
£ 1663 |BEAM o 1 532 000 o o o o o
1664 |BEAM o 1 532 000 o o o o o A
1685 BEAM o 1 532 00 o o o o o b
1666 BEAM 0 1 532 0.00 i} o i} o i} P
1667 [BEAM o 1 532 000 o o o o o Ey
1668|BEAM o 1 532 000 o o o o o “
1669 BEAM 0 1 532 0.00 0. o 0. a 0. o
1670/BEAM o 1 532 000 o o o o o =
1671 [BEAM o 1 532 000 o o o o o @
1672|BEAM o 1 532 000 o o o o o E
1673 BEAM 0 1 532 0.00 i} o i} o i}
1674 BEAM o 1 532 000 o o o o o Q
1675 BEAM o 1 532 000 o o o o o &
1676/BEAM o 1 532 00 o o o o o
1677 BEAM 0 1 532 0.00 0, o 0, a 0, *
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LJ\Elem ALeng A Suea AKA M _mas A Lrdu ACh A | D
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Design Parameter Detail Table
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Story Weight Table
Story Weight Table is used to verify the weight of the structure in a spreadsheet
format.

Select Query>Story Weight Table to verify the weights of elements classified by
types of elements and by stories.

View Model Load Analysis FResuts Design Mode Query Tools Window Help _Ex
Frequentl.. | Grid/Snap | UCS | View | Activaion | "Wizard | Node | Element | Property | BC/Ma. | Stage | Load | Bullding | Moving | Result | Influen...” Query |
EEHERS meowf[Beroviziymon |
DEE X - SR L @ 0B Y] 55 4] ¢ 20343601561 3] L[2o15 17051 5302 &4 [8] &
Tree Menu R x4 Model View Story Weight
y Weigl
Menu | Tables | Group | Works | e eorwen T
A Structure Analysis story | 'ovel [ Fiuss [ Beam [Membranc| Plate | wan | solia sum
[ Configuration [£0) [0 [ [ Ky ) &Ny
&) Geometry ¥ [Root 640000 1,0106¥001 _7,757e#00Z _0,0006¥000 _0,0006¥000 _0,0006¥000 _0,0006¥000 _7,868e¥002
¥ Static Loads 585000 201364001 | 1,226e#003| 0,000e#000| 0,000e#000| 0,000e+000| 0,000e+000 | 1,245e+003
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Story Load Table

Story Load Table is used to verify the loads applied to the model in a
spreadsheet format.

Assign Query>Story Weight Table first. Select the unit load cases to be included
in Story Load in Active Dialog. Click the tab corresponding to the desired
loading direction at the bottom. The total loads for the desired load cases by
types of loads and by stories can be verified in Story Load Table.
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Story Mass Table

Story Mass Table is used to verify the masses of the structure in a spreadsheet

format.

Assign Query>Story Mass Table. The Translational Mass and Rotational Mass
at the mass center, for each story can be verified in Story Mass Table.
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¢ Data cannot be

modified in this mode.

Mass Summary Table

Mass Summary Table is used to verify the masses of the structure in a
spreadsheet format.

Assign Query> Mass Summary Table. The Nodal Mass that the user entered as
such, masses converted from loads and Structure Mass obtained from the self-
weight of elements can be verified in Mass Summary Table.
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Load Summary Table
Load Summary Table is used to verify the loads that have been input in each
direction arranged by load types in a spreadsheet format.

Assign Query>Load Summary Table. Click the tab corresponding to the desired
information at the bottom.
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Group Activation of Construction Stage Table

Group Activation of Construction Stage is used to check in a table whether or
not the groups assigned in each stage of the construction stages are activated.

Selecting Query>Group Activation of Construction Stage and using the
function, click the Group tab at the bottom of the table. The state of activation in
the corresponding construction stages can be checked by the symbols o or x.
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Analysis

MIDAS/Gen provides linear and nonlinear structural analysis capabilities.

A large collection of finite elements has been implemented for applications in
civil and building structures. The program’s efficient analysis algorithms yield
exceptional versatility and accurate results appropriate for practical design
applications.

There are no limits on the numbers of nodes, elements, load cases and load
combinations for a structural model.

Finite Elements

For beam elements, MIDAS/Gen can analyze the displacements and the
maximum stresses at the end nodes as well as at intermediate points
(Results>Beam Detail Analysis).

For plate elements, thin plate (DKT, DKQ) and thick plate (DKMT, DKMQ)
elements must be used appropriately. Accurate analysis results can be obtained
from thin plates for structures such as common storage tanks. Thick plates may
be more appropriate for modeling walls, slabs, bridge decks, basemats, etc.

The Tapered Beam Element formulated from the most current algorithms can
precisely simulate the behavior of a hunched beam with varying section
dimensions along the length. The Cable Element has also been introduced in
MIDAS/Gen for the design of cable-stayed bridges with a small strain condition,
and suspended cable structures with geometric nonlinearity including the
sagging effect.
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The finite element library of MIDAS/Gen contains the following: Refer to
“Numerical Analysis Model ” of the Analysis Manual for details.

Truss
Transmit only tensile and compressive loads in the element axial direction

Compression-only Truss
Transmit only compressive load in the element axial direction considering
a gap distance

Tension-only Truss
Transmit only tensile load in the element axial direction considering a
hook distance

Cable
Transmit only tensile load in the element axial direction considering
varying stiffness due to the variation of the internal tension and the sag
effects

General Prismatic Beam
Common beam element considering 6 degrees of freedom per node

Tapered Beam
Beam eclement with varying sections along the length considering 6
degrees of freedom per node

Wall
Wall element considering in-plane and out-of-plane bending behaviors

Plane Stress
Plane stress element considering in-plane behaviors

Plate
Plate element considering in-plane and out-of-plane bending behaviors

Stiffened Plate
Anisotropic Plate element considering in-plane and out-of-plane bending

behaviors

Plane Strain
Plane strain element considering 2-D behaviors in the GCS X-Z plane

Axisymmetric
Axisymmetric element considering 2-D behaviors in the GCS X-Z plane
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Solid
Solid element considering 3 degrees of freedom per node

Visco-elastic Damper
Linear spring and (non) linear viscous damper combined in parallel and
connected to a spring linking two nodes in all 6 degrees of freedom. An
additional linear viscous damping coefficient for each dof in parallel with
the system can be defined.

Hpysteretic System
Hysteretic System consists of springs with the Uniaxial Plasticity property
in all 6 degrees of freedom. An additional linear viscous damping
coefficient for each dof in parallel with the system can be defined.

Lead Rubber Bearing Isolator
Similar to the Hysteretic System, it includes 2 inter-related shear
deformation springs with the Biaxial Plasticity property. Independent
linear elastic springs represent the remaining 4 degrees of freedom. An
additional linear viscous damping coefficient for each dof in parallel with
the system can be defined.

Friction Pendulum System Isolator

It includes 2 inter-related shear deformation springs with the Biaxial
Plasticity property whose physical movements take the form of a
pendulum (pot bearing). The axial deformation spring retains the property
of a Gap spring with O internal gap. Independent linear elastic springs
represent the remaining 3 degrees of freedom. An additional linear
viscous damping coefficient for each dof in parallel with the system can
be defined.
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MIDAS/Gen provides three solvers for analysis. Select the analysis method
from Analysis>Analysis Options. The default is the Skyline Solver.

The Skyline Solver is generally used in most structural analysis programs. It can
be used in virtually all cases regardless of the types and scales of analysis
models or the system capacities. It is an optimized algorithm that can analyze
most structural engineering problems within a short time frame.

The Band Solver is more appropriate for an ABD (Almost Block Diagonal)
stiffness matrix and can be used in all cases, similar to the Skyline Solver.

The high performance Multi-Frontal Sparse Gaussian Solver (MFSGS) is a latest
addition to the group of MIDAS solvers. The MFSGS uses an optimum frontal
division algorithm to minimize the number of calculations for simultaneous linear
equations. The MFSGS is especially useful for those finite elements that contain a
large number of degrees of freedom. Structures with many nodes can be solved
over 10 times faster depending on the cases. The MFSGS is a particularly useful
solver for the detail analysis of a structure consisted of plate and/or solid elements.

The analysis capabilities of MIDAS/Gen are as follows: Refer to “Structural
Analysis” of the On-line Manual for details.

»  Static Analysis
- Linear Static Analysis
- Thermal Stress Analysis

»  Dynamic Analysis
- Free Vibration Analysis
- Response Spectrum Analysis (SRSS, CQC, ABS, Linear)
- Time History Analysis

» Geometric Nonlinear Analysis
- P-Delta Analysis
- Large Displacement Analysis

» Boundary Nonlinear Dynamic Analysis
- Gap
- Hook
- Visco-elastic Damper
- Hysteretic System
- Lead Rubber Bearing Isolator
- Friction Pendulum System Isolator
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Buckling Analysis
- Critical Buckling Load Factors
- Buckling Modes

Heat Transfer Analysis (Conduction, Convection, Radiation)
- Steady State Analysis
- Time Transient Analysis

Heat of Hydration Analysis
- Thermo-elastic Analysis (Temperature stress)
- Maturity, Creep, Shrinkage & Pipe Cooling

Construction Stage Analysis

- Time-dependent Material Properties
- Boundary Group

- Static Load Group

Pushover Analysis
- Loading Applications as per Mode Shape and Static Load type
- Generation of Capacity Spectrums & Demand Spectrums

Other Analysis Features

- Calculation of Unknown Loads using optimization technique

- Analysis of steel girders reflecting the section properties before and
after composite action
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$ All the messages
pertaining to the
analysis process are
compiled automatically
in the “fn.out” file.
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Static Analysis

Select Load>Static Load Cases to enter the load cases.

Input the loads using the various static load input options in the Load
menu.

When geometric nonlinear elements are included in the model, a)
reassign predefined load combinations as load cases in Load>Create
Load Cases Using Load Combinations and b) select Analysis>Main
Control Data to enter the number of iterations and a tolerance
necessary for convergence.

When the P-Delta effect is considered in the analysis, select Analysis>
P-Delta Analysis Control to enter the number of iterations and a
tolerance necessary for convergence. Enter the load cases and load
factors for analysis.

Select Analysis>Perform Analysis or click 2| Perform Analysis to
perform the analysis. A message indicating the progress of analysis or
the completion of analysis is displayed in the Message Window at the
lower part of the screen.

After completing the analysis, analyze the analysis results using the
load cases or combinations and various post-processing functions in
Results.

Heat of Hydration Analysis

Enter the time dependent material properties in Model>Properties>
Time Dependent Material (Creep/Shrinkage) and Model>Properties>
Time Dependent Material (Comp. Strength), and relate the general
material properties to the time dependent material properties in Model>
Properties>Time Dependent Material Link.

Enter the data required for heat of hydration analysis in the sub-menu of
Load>Hydration Heat Analysis Data following the procedure outlined
in “Modeling Functions for Heat of Hydration Analysis”.
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3. Enter the integration factor, initial temperature, stress output position
and whether or not to consider creep & shrinkage in Amnalysis>
Hydration Heat Analysis Control.

4. Carry out the analysis in the Analysis>Perform Analysis menu or by
clicking E Perform Analysis.

5. Once the analysis is completed, the results can be verified in contours,
graphs, animations, etc.
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& Using Model>Masses>
Loads to Masses, the
desired loading
condition of the static
load data can be
converted to nodal
masses.

This function is
extremely useful for a
seismic analysis where
dead load is to be
converted into mass.

€ It is convenient to use

the built-in design
response spectra to
specify Spectrum
Function. The built-in
design response
spectra are as follows:
- UBC 88-94

-UBC 97

¢ MIDAS/Gen can restore

the signs of the analysis
results that have been
combined by SRSS or
CQC method. The
results with the restored
signs can then be used
for foundation design
and other member
design sensitive to
proper signs.
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Eigenvalue Analysis

Enter the masses of the model using the mass input tools supplied by
Model>Masses.”

Select Analysis>Eigenvalue Analysis Control to enter the data necessary
for eigenvalue analysis such as the number of modes.

Select Analysis>Perform Analysis or click 25| Perform Analysis to
perform the analysis.

After completing the analysis, verify the vibration mode shapes and
natural frequencies (or natural periods) for each mode using Results>
Vibration Mode Shapes or Results>Result Tables>Vibration Mode
Shape.

Response Spectrum Analysis

Follow the steps 1 and 2 of Eigenvalue Analysis.

Select Load>Response Spectrum Analysis Data>Define Response
Spectrum Functions and click __#dd__|. Enter the function name and
related spectrum function data in the Add/Modify Show Response

Spectrum Functions dialog box. @

Use Load>Response Spectrum Analysis Data>Response Spectrum
Load Cases to enter the Load Case Name. Then, select the function
name from the Function Name List and enter the remaining data.

Select Analysis>Response Spectrum Analysis Control to assign the
Modal Combination Type and to specify the condition for the restoration

of signs. “

Use Analysis>Perform Analysis or click 2| Perform Analysis to
perform the analysis.

Use the post-processing functions of Results to analyze or combine the
analysis results.
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Time History Analysis

1. Follow the steps 1 and 2 of Eigenvalue Analysis.

2. Select Load>Time History Analysis Data>Time Forcing Functions and
click _dd Time Function | or | 4dd Sinusaidal | to enter the data pertaining to
Time Forcing Function related to Function Names in the dialog box.

3. Select Load>Time History Analysis Data>Time History Load Cases to
enter the Load Case Name, the Damping Ratio and the data required for
the time history analysis process and the output.

4.  When dynamic nodal loads are entered as Time Forcing Function, use
Load> Time History Analysis Data>Dynamic Nodal Loads to select
the Load Case Name and Function Name from the Function Name List,
and then enter the loading direction and arrival time.

When ground motion is used as Time Forcing Function, use
Load>Time History Analysis Data>Assign Ground Acceleration to
select the Load Case Name and Function Name from the Function
Name List, and then click __4dd | in Operations.

5. Select Analysis>Perform Analysis or click | Perform Analysis to
perform the analysis.

6. Use the post-processing functions of Results to analyze or combine the
time history and static analysis results. The absolute maximum values
within the given time history are provided for all analysis results. Use
Results>Time History Results to analyze the results at each time step.
The history graphs and text type results may be produced.
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Dynamic Boundary Nonlinear Analysis

10.

Enter the properties of nonlinear link eclements in the Model>
Boundaries>Nonlinear Link Properties menu.

Define the nonlinear link elements in the model using Model>
Boundaries>Nonlinear Link.

Enter the mass data.

Define the dynamic loads in the Load>Time History Analysis
Data>Time History Functions dialog box.

Enter the time history analysis conditions and various control data
required to perform time history analysis in Load>Time History
Analysis Data>Time History Load Cases.

Enter the time load functions in the form of ground acceleration in
Load>Time History Analysis Data>Ground Acceleration.

Convert pertinent static loads into dynamic loads by multiplying the
previously defined static loads by time functions in Load>Time History
Analysis Data>Time Varying Static Loads.

Enter the control data required to perform eigenvalue analysis in
Analysis>Eigenvalue Analysis Control.

Carry out the analysis in the Analysis>Perform Analysis menu or by
clicking 5| Perform Analysis.

Upon completing the analysis successfully, we can check the
displacements and max/min member forces for the Time History load
cases. We can also check the time history analysis results in
Results>Time History Graph.
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Buckling Analysis

Static analysis results are required to provide the initial geometric
stiffness matrix for the buckling analysis of a structure. Thus, the load
cases for the buckling analysis must be specified first to analyze the
buckling modes. Follow the procedure presented in Static Analysis
above.

Invoke the dialog box of Analysis>Buckling Analysis Control to enter
the number of modes and the data necessary for convergence. Assign
the load cases to be considered in the buckling mode analysis.

Use Analysis>Perform Analysis or click 2| Perform Analysis to
perform the buckling analysis.

Use Results>Buckling Mode Shapes or Results>Result Tables>
Buckling Mode Shape to verify the buckling mode shapes and the
critical buckling load factors for each mode.
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P-Delta Effect Analysis

When considering the P-Delta effect in the static analysis and dynamic analysis
processes, use Analysis>P-Delta Analysis Control to assign the load cases to be
considered for the formation of the geometric stiffness matrix. In addition, enter
the number of iterations and the tolerance for convergence. MIDAS/Gen only
performs P-Delta effect analysis for structures modeled with truss, beam and
wall elements.

Geometric Nonlinear (Large Displacement) Analysis

The Geometric nonlinear analysis function is applicable for static analysis and
construction stage analysis. Prior to the analysis, assign the order of applying the
loads to be used for the analysis in Load>Nonlinear Analysis Data>Loading
Sequence for Nonlinear Analysis, followed by assigning the repetitive analysis
and convergence conditions required to carry out the nonlinear analysis in
Analysis>Nonlinear Analysis Control.

Geometric nonlinear analysis is applicable for all the elements except for the
solid element.

Construction Stage Analysis

1. Use the dialog box of the Analysis>Construction Stage Analysis
Control menu when a construction stage analysis is sought for
calculating vertical deformations due to the creep and shrinkage of
concrete. Assign the time dependent material property types and specify
the number of iteration and convergence condition required for creep
calculation.

2. Use Load>Construction Stage Analysis Data>Construction Stage
Wizard for Building Structures, or define the construction stages
including boundary and load conditions in the Define Construction
Stage menu.
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3. Select Analysis>Perform Analysis or click & Perform Analysis to
perform the construction stage analysis.

4. Once the analysis is successfully completed, we can verify displacements,
member forces, stresses, etc. for each construction stage as well as the
final construction stage in the Results menu.
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Simple activation and deactivation of element, boundary and load groups
compose the construction stages.
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Pushover Analysis

1. Specify the maximum numbers of Iterations/Increment steps and
convergence tolerance in Design>Pushover Analysis Control.

2. Define the Pushover load case and initial load in Design>Pushover
Load Cases.

3. Define the plastic hinge properties, which are to be applied to the model
in Design>Define Hinge Data Type.

4. Assign the defined hinge properties to each member in Design>Assign
Hinge Data.

5. Select Design>Perform Pushover Analysis to perform the pushover
analysis.

6. Verify Performance points using the Capacity spectrum and Demand
spectrums obtained from Design>Pushover Curve
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Composite Steel Beam Analysis considering Variation of
Pre- and Post-Composite Section Properties

1. Use Load>Static Load Cases to define the load cases and the loads
applied to the pre-composite sections.

2. Use Load>Composite Section Analysis Data>Pre-Combined Load
Cases for Composite Section to assign the load cases applied to the pre-
composite sections for the analysis.

3. Select Analysis>Perform Analysis or click | Perform Analysis to
perform the analysis.

4. Use the post-processing functions of Results to combine or analyze the
analysis results.
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Interpretation of
Analysis Results

Mode Switching

© Notice that the analysis MIDAS/Gen organizes the operating environment of the program by
results are removed Preprocessing Mode and Post-processing Mode for user convenience and

when the modeling data .

are modified in the efficiency.

preprocessing mode . . . . .
after completing the All the data-entering tasks for modeling are possible only in the preprocessing
analysis. However, the mode. On the other hand, interpretation of analysis results such as combining

design data can be

modified loads, reactions, displacements, member forces and stresses is carried out in the

post-processing mode.

If the analysis is completed successfully without errors, @J the preprocessing
mode is switched automatically to EJ the post-processing mode.

Load Combinations
and Maximum/Minimum Values Extraction

Combining Analysis Results

MIDAS/Gen can combine all the results obtained from static, response
spectrum, time history, heat of hydration, nonlinear and construction stage
analyses by means of the Results>Combinations function. The combined results
can be expressed in text or graph formats in each post-processing mode. Also,
combining the load combination cases can create new load cases.
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The following 4 methods are used to enter load combination data in
MIDAS/Gen:

1. The user directly specifies the load combination data.

2. Load combinations are auto-generated by selecting one of the built-in
design standards.

3. Modifying the auto-generated load combinations in a spreadsheet
format can also specify load combinations.

4. A file, which already contains the required load combinations, is
imported.

MIDAS/Gen automatically generates pertinent load combinations pursuant to the
following design standards:

»  Structural Steel Design Standards

American Institute of Steel Construction, LRFD
(AISC-LRFD93 & 2000 Load & Resistance Factor Design Part 6
Specifications and Codes, 1993 & 2000)

American Institute of Steel Construction, ASD
(AISC-ASD89, Specification for Structural Steel Buildings: Allowable
Stress Design, Part 5. Specifications and Codes, 1989)

British Standard, Structural use of steel work in building
(BS5950-90, Part 1. Code of practice for design in simple and

continuous construction)

ENV 1993-1-1 Eurocode3, Design of Steel Structures
(Eurocode3, Part 1.1 General Rules and Rules for Building)

Canadian Standards Association, Limit States Design of Steel Structures
(CSA-S16-01)

American Iron and Steel Institute, Cold-Formed Steel Design
(AISI-CFSDS86)

TWN-ASD90, Taiwan Standard, Allowable Stress Design Specification
and Commentary for Structural Steel Building, 2001
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TWN-LSD90, Taiwan Standard, Limit States Design Specification and
Commentary for Structural Steel Building, 2001

1S:800-1984, Indian Standard, Code of Practice for General
Construction in Steel (Second Revision), 1984

Reinforced Concrete Design Standards
American Concrete Institute, Building Code Requirements for
Structural Concrete and Commentary

(ACI318- 02/89/95/99)

Canadian Standards Association of Concrete Structures (CSA-A23.3-
94)

British Standard, Structural use of concrete
(BS8110-97, Part 1. Code of practice for design and construction)

ENV 1992-1-1 Eurocode2, Design of concrete structures
(Eurocode2, Part 1. General Rules and Rules for Building)

TWN-USD92, Taiwan Standard, Design Specification and Commentary
for Concrete Structures, 2003

1S456:2000, Indian Standard, Plain and Reinforced Concrete Code of
Practice (Fourth Revision), 2000

Steel — Reinforced Concrete Composite Design Standards

Structural Stability Research Council, A Specification for the Design of
Steel — Concrete Composite Columns, 1979

(SSRC, 1979)

TWN-SRC92, Taiwan Standard, Design Specification and Commentary
for Steel Reinforced Concrete Structures, 2003
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General | Steel Desig

n | Concrete Design | SAC Design | Footing Design |
List

- Load Combi ~Load Cases and Factors
No_| Mame [ Active| Type | Description B LoadCase Factor | =]
3 1|glCBI  |Active |Add ~1an e P |DLET) 1.4000
2lalCB2 [Active 0.75(1.4D + 1.7L + 1.7%Wx) LL(ST) 1.7000
3lalCB3 |Actve |agpe P°  [D.75(1.4D+ 7L + 1.7%Y) *
4[olCB4 |Active [SASS 0750140 + 1.7L - 1.7%%)
E|gLCBE |Actve |Add 0.75(1.4D + 1.7L - 1.7%Y)
& By using Active Option, B|oLCBE |Actve |Add 0.75(1.4D + 1.7%%)
oo 7|gLCBT |Active |Add 0.75(1.4D + 1.7%Y)
the load combination 8laLcBe |Acive |Add 0.75(1.4D - 1.74%)
i 9[glCBY |Active |Add 0.75(1.4D - 1.7/
Cond_ltlons .can be 10[gLCBI0 |Active |Add 0.90 + 1.3
applied or ignored. 11|gLCBI1 |Active |Add 0.9D + 1.3WY
12|gLCBI2 |Actve |Add 0.90 - 1.3%X
13[gLCBI3 |Active |Add 0.90 - 1.3WV
14[alCB14 Active |Add 0.75(1.4D + 1.7L + 1.BEX)
16|gLCBIE |Active |Add 0.75(1.4D + 1.7L + 1.BEY)
16{0lCBIE Active |Add 0.75(1.4D + 1.7L - 1.EER)
17|gLCBI7 |Actve |Add 0.75(1.4D + 1.7L - 1.BEY)
18/gLCBI8 |Active |Add 0.75(1.4D + 1.8EX)
15[aLCBIS Actve |Add 0.75(1.40 + 1.8EY)
0|gLCB20 |Active | Add 0.75(1.40 - 1.BEX)
21[alCB21 |Active |Add 0.75(1.40 - 1.5EY)
glCB22 |Active |Add 0.9D + 1.4E%
alCB23 |Active |Add 0.90 + 1.4EY =l =
Copy | Imnport.... Auta Generation,. Spread Sheet Form | Copy Into | Steel Design -

| File Name: |D:‘WPrngram Files#MIDASHWMIDAS Gen'¥Appl

Browse |

Make Load heet Close

Auto-generation of load combinations

Load Combinations

General |Steel Design | Concrete Design | SRC Design | Footing Design |

~Load Combination List
Mo | Mame | Active| Type [DLESTILL(ST)|wx(ST)|w¥(ST)|EX(STIE¥(ST)0LCBI1(CA)|gLCBs 4]
3 1|gLCB!  |Active |Add 1.4000] 1.7000
2|gLCB2 |Active |Add 1.0600] 1.2760| 1.2760
¢ The user may find it more 3[glCB3 | Active |Add 1.0500| 1.2750 1.2750
. . A gLCBA  |Active |Add 1.0600] 1.2760| -1.2760
convenient to modify the 5|9LCBE |Active |Add 10500 1.2750 -1.2750
auto -generated load 6|gLCBE |Active |Add 1.0500 1.2760
. N 7|gLCB? |Active |Add 1.0800 1.2780
combinations. 8|alCBE |Active |Add 1.0500 -1,2760
9|gLCBY  |Active |Add 1.0500 -1.2750
10|gLCHI0 |Active |Add 0.5000 1.3000
11gLCBIN |Active |Add 0,9000 1,3000
12|gLCH12 |Active |Add 0.9000 -1.3000
13|gLCEI3 |Active |Add 0,9000 -1,3000
14|gLCE14 |Active |Add 1.0500] 1.2760 1.3600
15|gLCEIS |Active |Add 1.0800] 1.2750 1.3500
1B|gLCEIE |Active |Add 1.0500 1.2750 -1.3800
17|gLCEI17 |Active |Add 1.0800] 1.2750 -1.3500
18|gLCEI8 |Active |Add 1.0500 1.3500
19|gLCBI19 |Active |Add 1.0500 1.3500
20{gLCB20 Active |Add 1.0500 -1.3500
21|gLCB21 |Active |Add 1.0500 -1.3500
22[gLCB22 Active |Add 0.9000 1.4000 -
Capy | Import,.., Auto Generation, ,, WAL FETET T Capy Into Steel Design -
| File Mame: [0"¥Frogram FilesWMIDASWMIDAS Gen'WAppl | Browse | _ Make Load Combination Sheet | | Close |

Modification of load combinations - Spreadsheet Form
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MIDAS/Gen offers the following 5 types of load combinations for design
convenience:

General
Use General to combine load cases to assess the serviceability or evaluate
the analysis results without reference to a specific design standard.

Steel Design
Use Steel Design to design steel frame members with respect to the steel
frame design standards.

Concrete Design
Use Concrete Design to design reinforced concrete members with respect
to the RC design standards.

SRC Design
Use SRC Design to design steel frame-reinforced concrete composite

members.

Footing Design
Use Footing Design to design spread footings and pile foundations.

The user can either apply or ignore the load combinations during the design
process.

Extracting Maximum/Minimum Values

By grouping several unit load cases, MIDAS/Gen can extract the maximum and
minimum values of structural analysis results such as displacements, reactions,
member forces, stresses, etc., using Envelope Type.

The results produced by using Envelope Type as a load combination can be
produced in graph or text formats in each post-processing mode.
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The post-processing mode of MIDAS/Gen provides analysis results in graph or
text formats for simple verification.

Result supports the post-processing mode of MIDAS/Gen. The sub-menu types
are as follows:

Combinations
Generate the load combinations

Reactions
Reaction Forces/Moments: reaction diagrams for supports
Search Reaction Forces/Moments: verification of reaction forces at a
specific support

Deformations
Deformed Shape: deformed shape of the model
Displacement Contour: displacement contour diagrams
Search Displacements: verification of displacements at a specific node
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Forces
Truss Forces: member force contour diagrams for truss elements
Beam Forces/Moments: member force contour diagrams for beam elements
Beam Diagrams: member force diagrams for beam elements
Plate Forces/Moments: element force contour diagrams for plate elements
Wall Forces/Moments: element force contour diagrams for wall elements
Wall Diagrams: member force diagrams for wall elements

Stresses

Truss Stresses: stress contour diagrams for truss elements

Beam Stresses: stress contour diagrams for beam elements

Plane Stress/Plate Stresses: stress contour diagrams for plane stress
elements and plate elements

Plane Strain Stresses: stress contour diagrams for plane strain elements

Axisymmetric Stresses: stress contour diagrams for axisymmetric elements

Solid Stresses: stress contour diagrams for solid elements

Heat of Hydration Analysis
Heat of Hydration analysis results including stresses, temperatures,
displacements, allowable tension stress, crack ratios and time history
graphs

Beam Detail Analysis
Detail displacement, shear force/bending moment and maximum section
stress distribution diagrams for a beam element

Element Detail Results
Member forces and stresses of elements for individual load cases or load
combinations

Local Direction Force Sum
Compute the resultant forces of plate or solid elements by summing up
their nodal forces in a particular direction

Vibration Mode Shapes
Natural frequencies and eigenvalue modes

Buckling Mode Shapes
Critical buckling factors and buckling modes
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@ The toolbars for
analyzing analysis
results can be recalled
into the screen by
Customize in Tools>
Customize>Tool bars.
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Time History Results
Time History Graph and Time History Text for analysis results

Stage/Step History Graph
Graphs of analysis results for Construction stage, Geometric nonlinear or
Heat of hydration analysis

Unknown Load Factor
Supply the design load factors satisfying the specified reactions,
displacements, member forces of truss and beam elements, etc.

Result Tables
Supply spreadsheet tables containing the analysis results such as
reactions, displacements, member forces, stresses, eigenvalue modes,
story displacements, story shear forces, etc.

Text Output
Supply a text output file containing the analysis results such as reactions,
displacements, member forces, etc. arranged by the load combinations and
output contents chosen by the user.

Post-Processing Procedure

The general operating procedure related to the post-processing of MIDAS/Gen
is as follows:

1. Click & Post-processing Mode to switch to the post-processing
environment.

2. Use Results or the icons in the toolbars to recall the desired post-
processing function.

3. Select the desired load case or combination when the dialog bar appears
on the left of the screen. Click the ...] button located to the right of the
load cases/combination selection list to enter a new load combination.

4. Use the Components field to assign the desired displacement, member
force or stress component.

5. Use Type of Display to assign the contour, deformed shape, numerical
values, etc. Click 1| to the right of the relevant selection field to change
the details of the display if necessary.
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eacti,,, Defor,,, ‘ Forces | Stresses

Ph=placement Contour p

~Load Cases/Combinations

[CBS: sLCBI -]
Step -

& UisplEcement ) YERRIR.
£ Apceleration
£ Bhenluter Aece Eration

~ Components

DX
R
DR
& DEYZ

~
r

Dy

~ Type of

¥ Contour .| ™ Deform |
I~ Yalues ..| ™ Legend ..
™ Animate .| [~ Undeformed

I~ Mirrored ,..|
™ Plate Cutting Diagram ..

= Current &tep Displ,

Apply | Close |

~Ranges

~Colars
Color Table :

Customize Range,,,
Murmber of Colors @ [12 =

Function List

24

~ Contour Options

& Contour Fill
I~ Gradient Fill
[~ Draw Contour Lines

= Draw Contour Line Only
| I~ Mono Line

Access tab post-processing functions

-

|R->G->B

Contour Line

Element Edge :

Custornize Color Table,,,

I~ Reverse Contour

=

™ Contour Annotation
Spacing: —
I~ Coarse Contour (fastar)

- (for large plate or solid model)
- I= | Extrude scale:ll

¥ aApply upon QK

o

Cancel

Apply

Dialog bar of the post-processing and dialog box for the control of screen

display

6.

For selectively displaying a part of the entire model, use View>Select to
select the entities, and use View>Activities>Active to activate the entities.
The selection feature can be used at any time since it is independent of

the post-processing.

Click _#eplv | to display the post-processing results, reflecting the
conditions assigned in the above procedure.

When accessing another post-processing function, it is more convenient
to use the Icon menu, the function list, or the post-processing tabs of the
Dialog Bar rather than using the Main Menu.
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Type of Display

Multiple selections are possible. It controls the display of the post-processing
results.

Contour Display the analysis and design results in the form of
contour diagrams.

| Assign the type of contour lines, the number of colors
(Number of Colors), the range of color distribution
(Customize Range), the type of colors (Color Table),
the change of colors (Customize Color Table), the

$ Notice that substantial Gradation, etc.
time is required to print
a contour processed
with Gradation via
Windows Meta File.

~Ranges———————————— ~Contour Options

Customize Range... | & Contour Fill
v {Gradient Filb
Murber of Colors ¢ [12 x| [~ Draw Contour Lines

~Colorg———————————— € Draw Contour Line Only
Color Table : I~ Mona Line
|H—>G—>B ~ rc o
= ontour Annotation
Customize Color Table,., Spacing: — fj———

™ Reverse Cantaur I Coarse Contour (faster)

Contour Line : -|v (for large plate or solid model)
Element Edge : - = | Extruder  2caledfl

Apply upon OK [0]:4 | Cancel | Apply |

Contour Details dialog box

Deform Display the deformed shape.

| Adjust the deformation scale (Scale Factor) of the
deformed shape, or determine the display type of the
deformed shape.
MIDAS/Gen provides two types of deformed shapes.
“Nodal Deform” reflects only the nodal displacements and
“Real Deform” computes additionally the intermittent of
beam elements between the end nodes.

Deformation Scale Factor: |I.DDDDDD

Beam Deformation
’7(3' Nodal Deforrn ¢ Real Deform

I~ Real Displacement {Auto-Scale Offy
I™ Relative Displacement

W Apply upon O

Cancel

Deformation Details dialog box
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Values Display the numerical values of displacements, member
forces and stresses at the assigned location.

| Assign the number of decimal points and specify the
option of expressing the values in the exponential form.
In addition, only the maximum/minimum values may be
displayed. Use the Font tab of &| Display Option to
adjust the color and size of the numerical values.

Yalue Output Details

—Mumber Options

Decimal Paints IE [~ Exp.

v Minhax Only
O Min & Max & Abs Max
© Max « Min

Limit Scale(%) : Il
[~ Set Qrientation m

¥ &pply upon Ok

0K I Cancel |

Value Output Details dialog box

Legend Assign the position and color of the legend that reflects
| all the reference items on the post-processing screen.

$ The color of legend can
be adjusted through
Display Option.

Legend Details

& Left = Right

’rLegend Position

OKH I Cancel |
Legend Details dialog box
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Animate

l

Simulate the deformation process of the model
dynamically.

Specify whether or not the color of the contour diagram
is to be changed according to the dynamic deformation
process (Animate Contour). Also specify the iteration
cycle of the dynamic deformation process as a half cycle
or a full cycle.

For reference, select the half cycle when simulating the
deformed shape of the structure and select the full cycle
when simulating the vibration modes or buckling modes.
In AVI Options, assign the number of colors per pixel
(Bits per Pixel) to set the dynamic base screen and the
compression option of the screen data (Compressor).
Specify the number of cutting frames (Frames per Half
Cycle) and the number of frames per second (Frames per
Second) to display. These items affect the quality,
animation processing time per cycle, and also the quality
of the dynamic screen image processing. When a
construction stage analysis is performed, the animation
by construction stages or by steps within a construction
stage may be assigned.

Animation Details [ X]

~&nimation Mode

& Repeat Half Cycle ¢ Repeat Full Cycle

— &Yl Options
Bits per Pixel : |High Color (16 bitsy =]

¥ Compress Strean Compressar. ., |

Frames per Half Cycle (3~300) : IB
Frames per Second (5-60) : IB

Construction Stage Option

) Btage Animation. &) Eurrent Stage-sten

From: | I =

(0] I Cancel |

Animation Details dialog box




Interpretation of Analysis Results

Undeformed Display the deformed shape overlapped with the
undeformed model. Use the Draw tab of & Display
Option to control the display of the undeformed shape.

Animation Details [x]

— Animation Mode
[w Animate Contour

f+ Repeat Half Cycle i~ Repeat Full Cycle

& O ptior
Bits per Pirel : High Color [16 bits) -

¥ | Compress Stream Compressor. |

Frames per Half Cycle [3~300) : IE
Frames per Second [5~E0] : IB

Congtruction Stage Option

= Stage Animation % Current StageSten

Fram I j TDZI j

Ok I Cancel |

Animation Detail dialog box

Mirrored Carry out the analysis using a 1/2 or 1/4 model and
expand the results to create the results of the full model
by plane symmetry.

| Define the reference plane(s) about which the symmetry
is created.

Aodel Mirror Detail B3

i .Quarter Model Mirroring

Pirror by
|\’Z—P\ane at ¥ = 'I 0 M
Pieror by

|><Z*F'\ane atl = vID m
W Apply On OK

Cancel |

Symmetric Model Mirror Detail dialog box
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Cutting Diagram

ing D

Plate Cuttiing Diagram Mode Plate Cutting Diagram Mode
[G Cutting Line ¢ Cutting Plane [F Cutting Line & Cutting Plane

Display the stresses in plate elements at specified
cutting lines or planes.

Define the cutting lines or planes and select the
direction of stresses for display. Assign the form of
display type for the stresses (numerical values, graphs,
min/max, etc.).

Defined Cutting Lines Mamed Planes for Cutting

W Cut-Line #1

[w|Current UCS =~y Plane

[WCut-Line #2 ]
ddd | Del | Modify |
~Cutting Line Detail —————— -~ Plate Cutting Plane Detail
hame: |-ut-Line #3 & Normal to plate
Pntl:[15. 14, 4.2 i~ On cutting plane surface
Prt2: (40 0. 0 ¥ Draw continuous lines
-~ Options
& Naormal " In Plane
Scale Factor: |1 Scale Factor: |l
I~ Rewerse I~ Graph J [~ Reverse
™ “alue Output [ Minklax Only W “alue Qutput [« Minhax Only

Plate cutting Diagram dialog box

Cutting Plane

l

Display the stresses in solid elements at specified
cutting planes.

Define the cutting planes, the expression method for
solid elements and the moving or rotating direction for
animation.
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Cutting Plane Detail Dialog

Mamed Planes for Cutting

[Current UCS x— Pln
C1Current UCS y-z Plane

’rOutIine Type

¢ Free Face  Free Edge

Ani, Option Show |

Cutting Plane Detail dialog box

IsoSurface Display the IsoSurfaces of solid elements, which
represent the surfaces of equal stresses for given stress
values.

| Specify the stress values for which the IsoSurfaces are

to be displayed and assign the method of representing

solid elements.

Detail Dialog <]

’rlso'\f’alue Mode

& Relative(0~1) ¢ Value

lzoBurface Yalues

I
0.5

Delete

I~ Draw Polygon Outling
[~ Transparent (screen only)
}

tModel Outline
’7(" Free Face @ Free Edge

IsoSurface Detail dialog box
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Batch Output From the selected output categories, produce all graphic
Generation output at once by sequentially changing the load cases
and combinations.

Select the screen output types and assign them as base
files.
Assign base files, load cases/combinations, analysis

relations, etc. to generate Batch Output.

Saved Menu-Bar Infa’s | ) Stages &) Final Stage Leads

v|Solidstrs_Sig-Phax WIDLIST) i’

‘ Stage LCase/LComb

gL CE3(CE) [ (5 G
) Saved Gten =) Al Eteps
Delete the selected [~ Use Saved ’V

—Output Options

QOutput File Type
I & Output As BMP © Ouput As EMF |

Qutput Path : [0F#MIDAS Gen .| File Prefix ; [RC-
Expart | \mpnnl fake Output I Close |

™ Auto Description J

Batch Output Generation dialog box

Post-Processing Function Types

Examples of results display and the types of post-processing functions in
MIDAS/Gen are noted below. Use Type of Display to produce various types of
Graphic Output.
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$ Select “Values” in Type
of Display in the dialog
bar to display the
numerical values of the
reactions.

& Click the mouse cursor
over the desired node
to display the relevant
displacements in
Message Window.

Display of Reactions
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& Select B Perspective
and ﬂ Hidden, then a
very realistic contour
will be displayed.

& Select Undeformed to
view the deformed
shape overlapped with
the undeformed model.

$ Click the 1| button to
the right of Deform in
Type of Display in the
dialog bar to adjust the
scale of the deformed
shape.

& Click | next to
Contour in Type of
Display of the dialog
bar to adjust the
division of contour, the
types of colors and the
gradient treatment.

¢ Select Legend.
The color palette,
relevant table of
numerical values,
model coordinate axes,
file name, working time,
etc., can be displayed
on the left or right of the
Model Window.
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€ With Truss Forces, the
member force contour
is displayed for only
truss elements. For
other elements, only the
outlines are displayed.
Using [#| & Select
Identity and Active, only
truss elements can be
displayed on the
screen.

& Check (v) in “Values” in
Type of Display and
assign “Max” in Output
Section Location to
display the maximum
member forces for
beam elements.

@ With “5 Points” in
& Display Options,
the shear forces and
bending moments are
computed at the quarter
points of the beam
elements to represent
the distribution.

With “Exact” the shear
forces and bending
moments are computed
over the entire lengths
of the beam elements
and SFD and BMD are
displayed exactly.
Select “Fyz” or “Myz” in
Components to display
the SFD/BMD about the
strong & weak axes
simultaneously.
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GETTING STARTED

& Using Window>New
Window, different types
of windows can be
displayed
simultaneously.

$ Selecting “Combined” in
Components field, the
combined stresses
(axial stress + strong /
weak axes bending
stresses) applied to
beam elements can be
examined.
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4 MIDAS/Gen
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¢ Select Hidden Option
(Model) in the Draw tab of
B Display Option and
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& With Cutting Diagram,
plate stresses can be
displayed at the
specified cutting lines in
graphs.
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Interpretation of Analysis Results

& With Fast Query,
analysis results for an
element can be
displayed in the post -
processing mode.
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Display of Detail Analysis Results for individual Beam Elements
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T
[Bear Dot A ]|

¢ Upon selecting a
particular point on a
cross section, bending,
shear and effective
stresses, etc. can be
checked in detail.

Beam Detail Analysis: von-Mises Stress

Display of Local Direction Force Sum
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GETTING STARTED

@ Select the View tab in
=] Display and use
Description to include
comments on the
screen. Click the _Fant.
button to the right of
Description to adjust
the size, type and color
of the fonts.

@ Using Multi-Modes, you
can analyze several
mode shapes
simultaneously.
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GETTING STARTED

€ The Icons controlling
the animation during
the animated simulation
are as follows:

| Play
| Pause
m| Stop
M Skip Back
«| Rewind
»| Fast Forward
M \ Skip Forward
& save
& Record
ﬂ Close
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Animation

MIDAS/Gen provides the capability of animating static and dynamic analysis
results. The animation reflecting dynamic effects of the analysis results can be
extremely useful in analyzing the structural behaviors and creating presentation
materials. Follow the directions below.

1. Recall the functions (Beam Stresses, Vibration Mode Shapes, ctc.),
which yield deformed shapes, vibration modes, buckling modes, etc.
and select the desired load case or mode.

2. In Components, select the component of relevant analysis results.

3. Select “Animate” in Type of Display, and choose additional selection
items as necessary.

4. Click [_#sply |

5. Select 8 Record in the animation control bar at the bottom of the
working window. The Animation reflecting the items selected in Type of
Display is displayed repeatedly on the working window. Use the .u.]
button to the right of Animate to adjust the speed of animation.

6. Select H| Save in the animation control bar and enter the desired
filename to save the played animation. If the extension of the file is not
assigned explicitly, the “AVI” extension is imposed. Double-click to
replay the saved animation after searching the relevant file in the folder.

7. Select | Close to terminate the animation function.

Please note that animation is not supplied in &| Render View.



Interpretation of Analysis Results

$ Refer to Getting
started>Tables>
Table Tool
Directions of On-
line manual for

detail information.

Verification by Result Tables

In Results>Result Tables, MIDAS/Gen provides Table Window in the
spreadsheet form similar to that of Excel, which enables us to evaluate the
analysis and design results at a glance. MIDAS/Gen provides the following
verification capabilities for result tables:

»  Spreadsheets related to all the analysis and design results (displacements,
member forces, stresses, reactions, vibration modes, buckling modes,
heat of hydration results, inter-story drifts, story displacements, story
shear, etc.)

» A powerful Filtering function linking all types of selection functions

» All types of Sorting functions (Multiple ascending/descending sorting
rearranged in the order of priorities by material attributes)

» Adjustment of text style (positions, formats of numerical values,
assignment of effective decimal points, etc.)

»  Copy/Paste functions through the clipboard (assignment of all types of
copy range)
» Search text and numbers

» Transfer data with other database S/W such as Excel

»  Elegant report output template forms

Copy Cirl+C
Find... Cirl+F

Sorting Dialog,.,
Style Dialog, ..
Show Graph,,,

Activate Records..,
Wiew by Load Cases,,,

Context Menu in Table Window

Context Menu prompts when the mouse curser is right-clicked on the table
window. If Graph, Filtering and Sorting supplied by Context Menu of Table
Window are interactively used, the analysis results can be efficiently analyzed
for different structural characteristics. The types and purposes of Context Menu
in the analysis results table are as follows:

Sorting Dialog

Arrange the table data in columns. We can accomplish sorting the data in an

ascending/descending order and rearranging the data columns in the order of
priority. For example, sorting the member forces of beam elements by strong
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axis bending moments, weak axis bending moments and axial forces in a
descending order displays the following:

Q) File Edit View Model Load Analysis Fesuts Design Mode Query Tools Window Help -&x

 Frequent.,, | Grld/Snap | UCS | View | Activation | |: Wizard | Nods | Element | Fropery | BC/Ma,
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)
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@
-
&)
5 x
|
Faril. s SRR et o L

Display of Table Sorting Dialog

Style Dialog

Adjust the column width, alignment, format of real numbers, decimal points,
etc., in the table for display.

Name Type | Width| Align Format | Place |~

1 |Elem integer 45 |Right

2 |Load string G0|Left

3_|Stage string EO|Left

4 [Step string 50|Left

5 |Part string A5|Right

E_|axial real S0|Right Fixed 2

7 |Shear-y real B0|Right Fized 2

B |Shear-z raal G0|Right Fixad 2

9 |Torsion real S0|Right Fixed 2

10 |Moment-y  |real 90|Right Fized 2

11 [Moment-z  |real 90|Right Fixed 2
Cancel Apply

Style Dialog
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Show Graph

25 types of graphs are provided for the table data output.

Stags | Load | Building | Moving | Result | nfluen.. | Ouery |

|
4] = aE

AR k72
4/ @ ModelView | & hesult-Beam Forcs] " ¢J Table Graph View |

Elen

or Help, press F1 [Feme® 1135 % 05 [CREEA

] o e I e M Y = VA e D

$4 L BP kb rwloBP IO Fiiertt 0960

Display of Graph: Web Chart

Active Records

Produce the output data selectively by the attributes of elements (element types,
types of material properties, section types, group, etc.), or produce the member
forces or stresses of beam elements selectively by load cases/combinations,

construction stages and positions (i-node, 1/4, 1/2, 3/4 & j-node).

Where eigenvalue or buckling analysis has been performed, the output can be

selectively produced by vibration or buckling modes.
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|N0de or Elernent |L0adcasejComhination Stage/Step Part Murnber
Al | Nome | inverse| | Prev | [wSelf Weight(CS) [ICS0:001(last) <] [wPart i
[WiDead Load(CS) [#ICS1:001(last) Part 174
JElement ]| [#1tol 10 T5Tt0273 Summation(Cs) [FICS2:001]ast) MPart 24
Part 374
SEIEE IBRE [FIC54001(last) @Part |
|EIementType - Add j
CICSE:001(ast)
EE A Delete ICS 7001 (last)
PLANE STRESS CICSE001(last)
CaEspay - ] e
H ag
solp x| _Intersect CICs11:001last =l
Cancel

Records Activation dialog box
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View by Load Cases

Produce the member forces selectively by load cases/combinations.

—Load Cases to Display —

—ltems to Display

[Cewial W DEFHE(ST)
(1Shear-y VI ESHE(ST)
[1=hear-z 1 L-DB (MY all)
[1Tarsion [ tAYL-DB (MY max)
[CIMoment-y 1Y L-DB(MY ming
Moment-z [t WL DL (A al )

[l L-DL{M Y max)
[l bW LD (MY ring
CILCEI(CE)
CILCEZ(CE)

R Cancel

Result View Items dialog box
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General

174

Design

The design features of MIDAS/Gen are used to design beams, columns, walls,
footings and other structural elements in accordance with the designated design
standards or to interpret the results of strength verification. As the design
features are implemented only under the post-processing environment, the
following process must be observed:

» Complete the structural analysis model of the structure

» Enter the loading conditions data

» Perform the structural analysis

Structural models prepared for member design or strength verification must
reflect the following basic conditions:

»  Set the axial directions (element coordinate system x-axis) of columns
and shear walls to be parallel with the GCS Z-direction for structural
design.

» Locate the reinforced concrete beam elements on a plane parallel with
the GCS X-Y plane of the analysis model.



Design

Design Criteria and Load Combinations

The design features of MIDAS/Gen incorporate the following design criteria:

»  Steel structures design standards

- Manual of Steel Construction, Load & Resistance Factor Design, the
American Institute of Steel Construction (AISC — Part 6, LRFD93 &
2000)

- Manual of Steel Construction, Allowable Stress Design, the American
Institute of Steel Construction (AISC - Part 5, ASD89)

- Part 1. Code of practice for design in simple and continuous
construction, British Standard (BS5950-90)

- Part 1.1 General Rules and Rules for Building, Design of Steel
Structures (ENV 1993-1-1 Eurocode 3)

- Canadian Standards Association, Limit States Design of Steel
Structures, 2001 (CSA-S16-01)

- Cold-Formed Steel Design, American Iron and Steel Institute
(AISI-CFSD 86)

- TWN-ASD90, Taiwan Standard, Allowable Stress Design
Specification and Commentary for Structural Steel Building, 2001

- TWN-LSD90, Taiwan Standard, Limit States Design Specification
and Commentary for Structural Steel Building, 2001

- 1S:800-1984, Indian Standard, Code of Practice for General
Construction in Steel (Second Revision), 1984

» RC (Reinforced Concrete) structures design standards

- Building Code Requirements for Structural Concrete and Commentary
(ACI318-89, 95,99 & 02)

- Canadian Standards Association, Design of Concrete Structures, 1994
(CSA-A23.3-94)

- Part 1. Code of practice for design and construction, British Standard
(BS8110-97)
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- Part 1. General Rules and Rules for Building, Design of concrete
structures (ENV 1992-1-1 Eurocode 2)

- TWN-USD92, Taiwan Standard, Design Specification and
Commentary for Concrete Structures, 2003

- 1S456:2000, Indian Standard, Plain and Reinforced Concrete Code of
Practice (Fourth Revision), 2000

» SRC (Steel-Reinforced Concrete) composite structures design criteria

- A Specification for the Design of Steel-Concrete Composite Columns,
Structural Stability Research Council, US (SSRC79)

- TWN-SRC92, Taiwan Standard, Design Specification and
Commentary for Steel Reinforced Concrete Structures, 2003

We may manually define the load combinations for design in Results>
Combinations or use the load combinations generated automatically in
accordance with the applicable design standards. For detail information, refer to
“Combinations” in On-line Manual.

In order to use the design features, we are required to specify the design
parameters and load combinations in the process of design or strength
verification.

We can revert to the preprocessing mode to modify the model data based on the
results of strength verification or member design. However, it is cautioned that
the analysis results or member design (strength verification) results may be
deleted in such a case.
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Entering Design Parameters

The Design menu provides the Design features of MIDAS/Gen and contains the
following sub-menus:

» General Design Parameter

The commonly required design parameters are defined regardless of
structural materials or member types.

. . %
¢ Refer to On-line Manual Definition of Frame

for detail information on Define the structure type as laterally braced or unbraced.
the design parameters.

Live Load Reduction Factor
Provide the live load reduction factors for all columns, shear walls
and footings.
Unbraced Length
Provide unbraced lengths or laterally braced lengths for members.
Effective Length Factor
Provide effective buckling length factors.
Limiting Slenderness Ratio
Provide the critical (maximum allowable) slenderness ratio.

Moment Factor
Provide moment factors.

General Design Pararmeter
Steel Design Parameter
Concrete Design Parameter

SHC Design Parameter

Steel Code Check... Ctrl+B
Steel Optimal Design,,.  Cirl+Shift+6

Concrete Code Design 3
Concrete Code Check r
SRC Code Check r

SRC Optirnal Design.,,  Ctrl+Shift+3

Footing Design... Ctrl+9

Digplacement Optimal Desian..,

Steel Villa Design 3

[ Section for Design,,

Steel Design Result,,,
Concrete Design Result,
SRC Desian Result..

Steel Design Forces,.,
Concrete Design Forces 3
SAC Design Forces 3

Perform Batch Design, .,

Pushover Analysis 3

Composition of the design feature menu
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Moment Magnifier
Provide moment magnifiers.

Modify Live Load Reduction Factor
Modify the live load reduction factors already specified, or provide
the live load reduction factors for individual members.

Modify Member Type
Modify the member types that the program selected automatically.

General Design Tables
Arrange the design parameters, defined by the user, in a table format
and modify or remove the pre-defined design parameters.

Steel Design Parameter

The design standards and the design parameters are defined for steel
structures.

Design Code
Assign the design standard.

Modify Steel Material
Modify the material properties.

Bending Coefficient
Provide the bending coefficients.

Shear Coefficient
Provide the shear coefficients.

Specify Allowable Stress
Provide the allowable stresses.

Longitudinal Stiffener of Box Section
Provide the lateral stiffener sizes and spacing for box sections.

Steel Design Tables
Arrange the design parameters in tables and modify or remove the
pre-defined design parameters.

Concrete Design Parameter

The design standards and the design parameters are defined for RC
structures.

Design Code
Assign the design standards.

Strength Reduction Factor
Provide the strength reduction factors.
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¢ Modified section data
are used only for design
feature. They do not
affect the stiffness data
for analysis.

Modify Concrete Material
Modify the material properties.

Limiting Maximum Rebar Ratio
Provide the maximum allowable rebar ratio.

Design Criteria for Rebar
Assign the sizes of rebars and the design method for shear walls.

Modify Beam Section Data
Specify or modify beam section data for strength verification.

Modify Column Section Data

Specify or modify column section data for strength verification.
Modify Brace Section Data

Specify or modify bracing section data for strength verification.
Modify Wall Section Data

Specify or modify shear wall section data for strength verification.

Modify Wall Mark Data
Specify or modify shear wall names.

Concrete Design Tables
Arrange the design parameters in tables and modify or remove the
pre-defined design parameters.

SRC Design Parameter

The design standards and the design parameters are defined for SRC
(Steel-Reinforced Concrete) composite structures.

Design Code
Assign the design standards.

Modify SRC Material

Modify the material properties.
Modify SRC Section Data

Specify or modify SRC section data.

SRC Design Tables
Arrange the design parameters in tables and modify or remove the
pre-defined design parameters.

Steel Code Check
Verify strength for steel members.

Steel Optimal Design
Perform optimal design for steel members.
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Concrete Code Design
Beam Design

Column Design

Brace Design

Wall Design

Concrete Code Check

Beam Checking
Column Checking
Brace Checking
Wall Checking

SRC Code Check

SRC Optimal Check

Footing Design

Section for Design

Steel Design Result

Concrete Design Result

SRC Design Result

Perform Batch Design

Design RC members.
Design beam members.
Design column members.
Design bracing members.

Design shear walls.

Perform strength verification for RC
structures.

Verify strength for beam members.
Verify strength for column members.
Verify strength for bracing members.
Verify strength for shear wall members.

Perform strength verification for SRC
members.

Perform optimal design for SRC members.

Design footings.

Inquire or modify section data.

Verify design results for steel members.

Verify design results for RC members.

Verify design results for SRC members.

Perform a number of design tasks including
structural analyses.
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Procedure for Implementing the Design Features

MIDAS/Gen designs the following types of members:

» Steel members

» RC members (including RC shear wall members)
» Steel-Reinforced Concrete (SRC) members

» Footings

A common procedure for implementing the design features of MIDAS/Gen is as
follows:

1. Enter the design parameters
Enter the design parameters using the sub-menus of Design. The data
entry for design parameters is possible in both pre-processing and post-
processing modes.

2. Enter the load combinations
Enter the design load combinations using Results>Combinations.
Modification factors must be incorporated in the design load combinations
for seismic loads. Verify the pre-defined design load combinations for
compatibility with the member design.

The design load combinations are applied according to the design types
noted below and classified by tabs in the dialog box.

Steel Design Design steel members
Concrete Design Design RC members
SRC Design Design SRC members
Footing Design Design footings

3. Mode switching
When the preparation for design or strength verification is completed,
confirm the current mode. If the current environment is in the
preprocessing mode, switch to the post-processing mode.

4. Member design or strength verification
Design or verify strength for members by selecting the design features
in the sub-menus of Design for each type of structural material or
member.
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5. Check member design or strength verification results
The design results will appear on the screen after member design or
strength verification. The output results supplied by the strength
verification feature for steel members are as follows:
»  Detail calculations of strength verification for individual members
» Summary calculations of strength verification results for individual
members/sections

The output results supplied by the section design feature for RC
members are as follows:

»  Detail calculations of strength verification for individual members

» Summary calculations of automatic design results for individual
members/sections
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MIDAS/GENW Steel Code Checking Result Output

PROJCTTITLE:  Stel Seucture

ooy [ T
ﬂi\ | Sl T -

Tatitled.an

WIDAS/ Gt - Steel Code Checking [ AISC-LAFDRK | Version 5.3.0

PROECT & Steel Structure
ELENENT 0 =~ 21, "ELEYENT TVPE = Boun

LOADCO N0 = 1) MATERIAL WO = 1, SECTION N = 22¢
UNIT SYSTEN : ki, ft

SECTION PROFERTIES : Dssignat ion = 564, 1244103
Shape = H - Section. (Rol

Desth 2048, Top FUidth = 0.750, Bot.F Wi
U Thick = 0.086, Top FThick = 0,082, Bot.F Thicl

0.7
0.082

Area = 2104176001, sy

3.75000-001 Zoar
TaTme-00l, Sez
Iy = 1408T6e-001 T2z
Roy = 8.30000s-001, Roz

816867002, hsz
10220864000, 0vb

9.369102-002

1753506000, Qzb = 7.031256-002

1 620T0e-001, Zzz = 2.40152e-002
5/738810-003, Iz = 0.00000e+000

- T.550%06-001, Rop = 0.00000+000

DES I PARMETERS FOR STRENGTH EVALLATION
By - 3.50leri0l, Bz - 3.54331ed0l, BLu = 885627000
Ky = 1000006 000) Kz = 1.000000+000

. WATERIAL PROCERT IES
Fy - S.IB00003, Es = 41760004005, MATERIAL NAE = A3S

Al F
Shear For: 89639304001
Bending Nonents 0000064000
Horents of [-node e+, Mazi = 0.00000e+000
Horents of j-node Wy Hez] = 0.00000e+000

(). Conpute wonent maanif ication factors(Bly,B1z)
This colum is & tension enber.
hssued  Bly = 1
- desmed Blz = 1.00

efoult value)
< Bz = 1000 (efault velie)

Meanif ication factars for sidsssey nansnts(E2y,E22)
SRy - 10

Given factared axial forces and noents at <I>. nit : kip., ft.

Lowd Case P By Bl
o 0.00 339,13 0.00
Y 0 213 0.0
OLAL 000 560,43 000
Woor EL 000 0.0 000
DLALHIL(EL) 0.00 -660.49 0.00

Conpute nagnif ied acnents.
SOy = BlyB(OLAL) + Boe(IL(ELY)
-l Bz = Blze(OLAL) + B22sBliz(ILCEL))

=B kit
E 0.00 kip-ft

Factored m. shear forces.
- 0.00 k-
Sl - 883 ki

[11+]1]  CHECK FLEXURAL STRENGTH ABOUT MALCR. XIS,

(). Conpute section propert es for AISC-LFFD desian.

Torsional constant (J) 0.0003 1t°4

arpins conctnt (Om) 0.0055 115
Sy 522)

Sz = 0.0183 1t°3.
-, Plastic saction moduli (Zv.7z2)
zy 0.1620 173

iz - 0.0240 1t°3,
(). Compute plastic bending gonent (Ho).
[ AISC-LAFD2X Speci ication 1.1, (FI-1) |
<M - Ry 840,00 kip-1t

7 st gt Do & Aty Sysem
Pt Dt -7 A0002 720

g o porias o
218

Detail calculations of strength verification for a steel member
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J Memb No & 1178 - & Print |§ Print a1 | Close |n Save

1. Design Information 2
Design Code AlSC-LRFD2K .
Unit Systern kM,
Elerment Mo 178 e y
Material 55400 (Ne:1) g o011

(Fy = 235380, Es = 205839650)
Section Name 8G1 (Mo:a21) [
(Rolled : H800x200x1117).

|»

0.2
MemberLength  : 12,0000
Depth 0. 60000 lleb Thick 0.01100
2. Member Forces Top F Width 0.20000  Top F Thick (0.01700
e Fyw = 0.00000 (LCE: 3, POS:)) Bot.F Width 0,20000 Bot.F Thick 0.01700
. - - - Area 0.01344 sz (0.00660
v Wi - ams o 5 D B p
End Maments vi o= -G76. 74, Myl = - 5 or yy : 2z .
Myl = 67674, Myj - 43095 (for Ly) oo T oo
Mzi = 0.00000, Mzj = 0.00000 (for Lz} ™ ey el e
Shear Forces Fwy =0.00000 (LCB: 10, POS:J)
Fzz =728.255 (LCB: 2, POS:))
3. Design Parameters
Unbraged Lengths Ly = 12,0000, Lz = 12.0000, Lb = 4.,00000
Effective Length Factors Ky = 1.00, Kz = 1.00
Mornent Factor ) Bending Coefficient
Cmy = 1.00, Cmz= 1.00, Cb = 1.00
4. Strength Checking Results
Axial Strength
Slenderness Ratio Lir =23 <3000 . 0.k
PufphiPn = 0.00/2846.91 = 0,000 < 1000 .00 oo 0.k =
q | O

Summary calculations of strength verification for a steel member
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HIDAS/Gen RC Beam Design Result Outpirt
PROJECT TMLE:
] | ‘cumany | MDA T Go.LH. | dlimt |

M = =) s

HIDd% tBsn ~ AC-Bean Demign | 45191880 | Ve rmicn £.8.0

~.HIC¥S! Gon — AO-BEM Am lymin /Dom ign Progran.

~ FAOECT g
«[ES |G GIE @ AGI31E-09, ~IMITSWETBH * tonf, n
« HEHEER : Henbsr Teps = EEM, HEMH= 2

« LESGAIATION OF BEH DATA (iSEG = 201) @ @l
Seotion Time : Rectanals (REGT)

Boan Longth (Spen) 10.200 0
Seotion Dap th (Hed 07000
Seotion nidth (Bo) 0.400 0

Comorate Strength ( fol

Lo in Asbar Strangth Cf )
Stirrup Reber 3trength (fm)
Hodulus of Elantioi b (En)

~.LESHRIFTION OF APPL IED FAGTORG FOA DES [GNAGHECK MG
Spesin | Provimiom For Ssienio Deaign.
Soals Up Faotor ) Load cams for Shemr Foross = 2.000

421B4. 188 fonfin*2
42164188 tonfin2.
208024167 tonfontd.

TR
g
E
EE
F
I

~ FORGES #00 WHENTS AT GHECGK POINT <=
PFomitive Bending Honent  P-hu = 8.61 tonfm.,
Megtive Bonding Homent  M-hu = 1.9 tonfm.,
Shear Foros Yu = 1868 tonf.

.FE INFORCEHENT PATIER :

Leoation i

ditn]

Reter

Anit 2.1

Tep 1
Botton H

0070
o530

-0
2-na2

000162
000077

Stirnp : 010

11111 ANALYZE POSIT INE BEND N3 HOMENT GAPAGITY,

). Goaputs demian peranstsr (betnl).
- betnl = 08500 { fo < 4000 pmi.)

g

). Gompute required ratio of reinforcensnt
Fheni | = WAL 3s50AT[1a] tfy, 2000y ]

Fheni (e 1abut [y sbnd 1ald1me2) ]

. Ahemin = HIM[ Aenil, Aeni2 |

- Aeb = 0BG sbetainlfor fy a0 00000 O0MFy(E 1)

- B = 076 b

88
EH]

waww
coooo

2
=}

). Gheck ratic of temile ro inforcenent.
Fho = dut (bwad) = 00081
- Remin < Ao < Fhome —> 0.6 |

Mcdeling, REgmEEd Dezign 2 Arclysls Soivere
il fivavemldas IT com
Wb AZGen W 520 LAN

PAini baETImE : D2VAIE 158

-3

Detail calculations for a RC beam member
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J Mo @ 406 | & FPrint |§ Print &l | Close |H Save
. . Z
1. Design Condition
Design Code AGI318-95 v
Unit Systern kM, m L .
fember Murnber 803 (PM), 734 (Shear) = y
Material Data fe=23536, fy=400000, fys=400000 KPa r N
Column Height 4m I e
Section Property 4 (Mo : 408) e
Rebar Pattern c12-4-022
Total Rebar Area Ast= 00046452 né (pst=0.011)
2. Applied Loads
Load Combination 4 AT (J) Point
Py = 316.842 ki
My = 331.861, ez = 274,935 kh-m =
Me = BQRT(Mey=+Mez?) = 430.954 kh-m
3. Axial Forces and Moments Capacity Check
Concentric Max. Axial Load pPr-max = 9633.79 kN
Axial Load Ratio PulgPn =316.842 /386832 =0.819 <1.000....... 0.K
Moment Ratio Metphin = 4308654 1517 492 =0.833 <1.000....... 0.K
Meghehdny — =331.861 /400786 =0.828 <1.000....... 0.K
Mczighinz ~ =274935/327 367 =0.840 <1.000 ....... 0.K
4 P-M Interaction Diagram PERCkR) AR Clh- iy
PO |, 7724 0.00
g ok G609 19 150.73
b NoA=fg.08" 5948.15 317.28
452 5052, 85 473.05
e and? 7 573 39 hd
4 | Moz

Summary calculations of automatic design for a RC column
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Strength Verification for Steel Members

The procedure for verifying strength for steel members is as follows. The user
may specify all the members or select only a few members in the steel structure
model for checking member strength.

1. Specify selectively design parameters to be used in the design from the
sub-menus in Design>General Design Parameter.

Frame system

Live load reduction factor

Unbraced length or laterally braced length
Effective buckling length factor

Moment factor

Moment magnification factor

Member type

2. Specify selectively design parameters to be used in the design from the
sub-menus in Design>Steel Design Parameter.

Design standard

Material properties

Bending coefficient

Shear coefficient

Allowable stress

Allowable maximum slenderness ratio
Longitudinal stiffeners of box section

3. Verify the strength by selecting Design>Steel Code Check.

4. The design results will appear on the screen after completing the
strength verification.

5. Using the _Change | button in the results dialog box that contains the
output results, the strength may be verified by specifying new section
data for each section type. The modified section data may be reflected
on the analysis model by clicking _Usdate.. |. Then, the analysis and
design results are automatically removed. As the modified section data
change the structure’s stiffness, the analysis and strength verification
have to be performed once again to obtain appropriate design results
corresponding to the modified model data.

Refer to “Steel Code Check” section of On-line Manual for further detail.
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§ A significant number of
iterations may ensue
during the optimal

design process

depending on the
design conditions. The
user is urged to limit the
number of iterations to
a reasonable number.
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Cliznge., | Upzie,,

Unit : tonf . cm

Primary Sorting Option
’7(" PROP

i+ MEMB

1

[~ Connect Model View Wiew Result Ratig,..
Re—calculation | <<

Select Al | Unselect 4l

Graphic,,, |

Detail,.,, | Summary.‘.|

Cloze

Result View Option
@ Al C0K MG

Surnmary by LCE,,, |

oH MEMB Member Name LCE Len Ly Lz Lb Ky fa fow fbz
COM Idaterial I Fy Pa Py Pz Crn Kz Fa FEy FEz

- 2 241 O SG14, H 500x200x10/16; 4 |1200.001200,00| 1200,00| 400,000 | 1.000 | 0,0000 | 07841 | 0,0000
0544 | 0,164 S35400 |2‘4UDDD 0,00000 | -1488,1 | 0,00000| 1,000 1.000 | 1.6000 | 1.4400 | 1,6000

o 4 221 r SG1, H B00x200x11/17 , |1200.00 | 120000 | 1200,00 | 400,000| 1,000 | 0,000 | 1,0672 | 0,0000
0,807 | 0,245 sse00 [ 240000 0,00000 | —2760,5 | 0,00000 | 1,000 | 1,000 | 1,6000 | 1,3217 | 1,6000

ok 5 221 Il 3G1, H 600x200x11/17 f 1200,00 | 1200,00 | 1200,00 | 400,000 | 1,000 | 00000 | 1,0278 | 00000
0,778 | 0,239 $s400 [ 240000 0,00000 | -2658,0 | 0,00000| 1,000 | 1,000 | 1,6000 | 1,3217 | 1,6000

7 221 SG1, H 600x200x11/17 1200,00 | 1200,00 | 1200,00 | 400,000 | 1,000 | 0,0000 | 1,0554 | 0,0000

ok 0,798 | 0,252 O S3400 |2‘4UDDD ! 0,00000 | -2728,9 | 0,00000 | 1,000 1,000 | 1,6000 | 1,3217 | 1,6000
- 8 222 O SGE, H 450x200:5/14 -, | 300.000 | 300,000 | 300,000 200,000 | 1000 | 0,0000 | 07563 | 0,0000
0,480 | 0170 S5400 |2‘4UDDD 0,00000 | -1126,9 | 0,00000 | 1,000 1.000 | 1.6000 | 1,6000 | 1,6000

1 10 221 r SG1, H 600200211717 q 1200,00 | 1200,00 | 1200,00 | 400,000 | 1,000 | 0,0000 | 1,0582 | 0,0000
0,801 | 0,253 sse00 [ 240000 0,00000 | -2737,3 | 0,00000 | 1,000 | 1,000 | 1,6000 | 1,3217 | 1,6000

ok 11 222 Il SG2, H 450x200x9/14 B 300,000 | 300,000 | 300,000 | 200,000 | 1,000 | 00000 | 07558 | 00000
0,489 | 0,169 $s400 [ 240000 0,00000 | -1125,3| 0,00000| 1,000 | 1,000 | 1,6000 | 1,6000 | 1,6000

13 241 SG14, H 500x200x10/16; 1200,00 | 1200,00 | 1200,00 | 400,000 [ 1,000 | 0,0000 | 0,776 | 00000

ok 0,536 | 0,162 O S3400 |2‘4UDDD i 0,00000 | -1475,3 | 0,00000| 1,000 1.000 | 1.6000 | 1.4400 | 1,6000
- 14 241 O SG14, H 500x200:10/16] o |1200.001200,00| 1200,00| 400,000 | 1,000 | 0,000 | 07753 | 0,000
0539 | 0162 55400 |2‘4UDDD 0,00000 | -1483,6 | 0,00000 | 1,000 1.000 | 1.6000 | 1.4400 | 1,6000

1 17 225 r SG5, H 588x300x12/20 q 1080,00 | 1080,00 | 1080,00 | 270,000 | 1,000 | 0,0000 | 1,162 | 0,0000
0,778 | 0343 ss400 [ 240000 0,00000 | -4667,1 | 0,00000 1,000 | 1,000 | 1,6000 | 1,6000 | 1,6000

Dialog box for the strength verification results of steel members

Optimal Design of Steel Frame Members

The optimal design feature of MIDAS/Gen optimizes the member sections,
which determines the section dimensions automatically for the minimum
sectional areas (minimum weights) satisfying the steel design standard and
criteria specified by the user. In the optimal design process, the optimal section
is determined by considering all the design parameters used for the strength
verification process such as the design load combinations, section shape,
unbraced length, lateral braced length, effective buckling length factor, bending

coefficient, moment coefficient, yield strength of material, etc.

The optimal design procedure is as follows:

&

Verify strength for steel members.

design in Design>Optimal Design.

Examine the results using Graphic Output for evaluating the optimal

design.

Specify the design constraints for each section property type for optimal

Enter the number of iterations for optimal design and re-analysis.
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Refer to “Optimal Design” section of On-line Manual for more detailed
information.

Unit: kip . ft

el o Saction Origin, Section Design Criteria B
Mame Size Area | COM| Allow| SectDE | Shape| DI Dz | D3 | D4 | D5 | DB
W |551 CSA W 553152 031 | 0914 1,000 AISC | 27887 0 0 0 0 1]
v |55z CSA W 27368 0,75 | 0163 1,000 AISC | ZB246| O 0 0 0 1]
W |57 SCG1 W2dxEd 017 | 0054 1,000 AISC | 19685 0 0 0 0 1]
v | 801 CB W 58194 0,40 | 0510 1,000 AISC | 31168| 0 0 0 0 1]
v |B0z CB W 553130 0,27 | 0760 1,000 AISC | 27887 0 0 0 0 1]
W |01 c7 W 36256 052 | 0271 1,000 AISC | 31168| 0 0 0 0 1]
v |70z c7 W50:80 013 | 0942 1,000| AISC | Z4B06| O 0 0 0 1]
v [100 BR1 W 24255 011 | 21| 1,000 AISC | 19885 0O 0 0 0 o
v [100 BR1 W 24255 011 | 0E45| 1,000 AISC | 19685 0 0 0 0 1]
v [100 BR1 W 24255 011 | 0,483 1,000 AISC | 19685 0 0 0 0 1]

[v |zoo BRZ W 24255 011 | £453] 1,000 AISC | 19885 0O 0 0 0 o _I
v |zoo BRZ W 24255 011 | 0897 1,000 AISC | 19685 0 0 0 0 1]

v |zo0 BRZ WE2TxE4 017 | 0,208 1,000 AISC | ZZ965| O 0 0 0 o LI

,WI Unselect All |
Analysis Option | Plate Thickness Data |
Design & Analysis
Colurnn Design | User-Defined Section DB |
Close |

Enter design constraints for optimal design

Optimal Design Results M= B

Unit ¢ kip . ft
Timme 1] Time 2] Time 3] Time 4 Time 5 |
SEL| Mo MName Size Area | COM | Axial | Ben-v| Ben-z| Shear d
[ | 551 CEA WES152 0,31 0,911 0,521 0063 | 0035 | 0040
[ | 552 CEA Wa0x116 0,24 0,491 0,332 | 0470 | 0005 | 0059
[ |57 SCG1 W 2455 011 | 0134 | 0000| 0134 | 0000 0069
| em CE Wy 36135 028 | 0777| 0506 | 0252 | 0052 0057
[ | s02 CE W33x118 024 | 0826| 0161 | 0635 | 0111 0174
|7 c7 WEEx135 0,23 0530 | 0745 0177 | 0230 | 0053
| 702 c7 W 3089 0,20 0573 0100 0425 | 03595 | 0096
[ [10m BR1 W 24x68 014 | 0,886 | 0,886 | 0,000 | 0000 0000
[ |1002 ER1 W 2455 011 | 06353| 0638 | 0,000 | 0000 0000
[T |1003 ER1 W 2455 011 | 0472 | 0472 | 0000 | 0000 0000
T |zom BRZ We2daTE 016 0916 | 0916 | 0000 | 0000 | 0000 _I
[T |zo02 ERZ W 2455 0,11 0,895 | 0,595 | 0000 | 0000 | 0000 LI
Graph Report | Text Report | Model Update Close |

Display of optimal design results
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¢ Fle Edt View Model Load Analysis Hesuhs Design Mode Query Tools
" Frequentl, | Grid/Snap | UCS | View | Activation |

Window  Help
i Wizard | Node  Element | Property | BC/Ma.. | Stage | Load | Bullding | Moving | esult | Influen... | Query |

A Structure Analysis
[ Configuration
&) Geometry

4 Static Loads

$o Time History Analysis
&5 Moving Load Analysis

B Response Spectum Analysis

IIT Setilement Analysis Data

4 Composite Section Analysis Data
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onlinear Analysis Data

% Construction Stage Analysis Data
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2 O AISCZK(S V3 0X79 ROLLED 0.630 0.055 10000.(
ST Seel AISCZK(SI)¥360X32.9 ROLED 0.76 0.279  4190.0
Sl 06 AISCZK(S1 ¥360X237 ROLLED 0.52 0.080  30200.
*602 6 AISC2K(S1)W360%237 ROLLED 0.642 0.170 30200.C
S o7 AISCZK(SI HP3BOKI 2 ROLLED 0.775 0.111  16300.( Optinal Design Result (Average Ratio)
e AISCZK(SI HP3BOKI 22 ROLLED 0.685 0.120 16900
1001 Bl AISCZK(S HP3BOKI 22 ROLLED  0.817 0.000 16900.(
#1002 BRI AISC2K(SI)W310467 ROLLED 0.813 0.000 8470.(
1003 BRI AISCZK(S1)V200X35.9 ROLLED 0.780 0.000  4570.
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Display of optimal design graphic output

Design of RC Members

The RC (Reinforced Concrete) design feature of MIDAS/Gen designs the
sections and verifies strength for either all RC members or only a few selected
members.

The section design or strength verification may be performed selectively as
follows:

» Section Design (calculation of required rebar quantities and automatic
rebar placement)

The section design feature calculates the required optimal rebar
quantities and provides rebar placement by applying the factored loads
based on the design load combinations of RC members and section
dimensions specified or revised by the user. In other words, the section
design feature is applicable where only the section dimensions exist
without the reinforcing data.
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»  Strength Verification

MIDAS/Gen assumes a member as a complete RC section when the
user enters both section dimensions and rebar placement data. Only
then, are the capacity calculated and the result compared to the design
force. The strength (capacity) is calculated if all the required data for
the section composition are provided, or else, the section will be
designed.

Make-up of a RC section
Section shape and dimensions
Sizes of rebars
Number of rebars
Positions of rebars

The procedure for section design and strength verification for RC members is as
follows:

1. Enter selectively the design parameters to be used for the section design
or strength verification from the sub-menus in Design>General Design
Parameter.

Definition of Beam Rebar

— Rebar Data

— For Checking
— Top Rebar
 One Layer & Two Layers

—
[2 =
v
— Bottorn Rebar ——————————
& One Laver ¢ Two Layers

R
Stirtups Space ! |D.2f1 m Arrangernent :|2 vl

Section data entry for a beam member
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Frame system

Live load reduction factor

Unbraced length or laterally braced length
Effective buckling length factor

Moment factor

Moment magnification factor

Member type

2. Enter selectively the design parameters to be used for the section design
or strength verification from the sub-menus in Design>Concrete
Design Parameter.

Design standard

Strength reduction factor

Material properties

Limit for the maximum rebar ratio

Sizes of rebars and design method for shear walls
Enter or modify beam section data

Enter or modify column section data

Enter or modify bracing section data

Enter or modify shear wall section data

Enter or modify shear wall mark

Definition of Colurnn/Brace Rebar

— Febar Data
~ For Checking
Main Rebar Size

{Morb) @ |D22 vI
Murnber of Main Rebars
{Marby = |f1 3:

Y Murnber of Rows

{Mrow) |2 32

Ties,/Spirals Space :

0 m
Arrangerment |2 'I

ok ] Close |

Section data entry for a column member
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3. Design the sections or verify strength by using the sub-menus classified
by the types of members in Design>Concrete Code Design as noted

below.

Design beam members Design

Design column members Design

Design bracing members Design

Design shear wall members Design

Strength verification for beam members Beam Checking
Strength verification for column members Column Checking
Strength verification for brace members Brace Checking

Strength verification for shear wall members  Wall Checking

4. After completing the design of sections for each member type, check
the section design and strength verification results displayed on the
screen.

Refer to “Concrete Code Design/Check” section of On-line Manual for further
information.

General | Steel Concrets ISRC |

Modfy Wall Section Data =] ] |

— Wall Selection

Wall 1D : [158

Wall Mark W1

Start Story | 1F =
End Stary : [4F ~

W Wall Property
Wertical Rebar

dw
=

de: wDist

— Wall Propenty Data
Wall Thickness
I” Use Maodel Thickness

Thickness : 8 in

~ Rebar Data Far Checking ——
Wertical Rebar

#4 -] - in
Horizontal Rebar

#3 ~| -2 in

I~ Use End Rebar

i Concrete Face to Center of ——
Rebar
dw 2 in
de : 2 in

~ Operation
Add Madify Delete
Wiall ID

1 1F

Close

Section data entry for a shear wall member
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Code : KCI-USD9a Unft tonf . em Primary Sorting Option
& fifarber - Option of Spliced Bars ~ PROP & MEMB
Sorted by . et None @ 50 %  100%

MEME Section | fck :I
PROP|SEL[ Be [ He [ w |Pos| "\ [LcE[ asTon | Rebar [ A5 |LCH| AsBot | Rebar | vu |LCB| sV | Stmp
Span bf | i | s

1 G1 0.24000 I 3104 66 1| 145808 D25 | 699.199 4| 41610 2-D2z | 166024 1| 35000  2-D10 @310
211 [ [ QU.UU‘ 70,00 400000 | M | 180,295 9| 1.0832 2-b2z |172Z2.70 1| 88200 D25 |100327 1| 3.5000 | 2-D10 @310
1020,0 D‘Dﬂﬂ‘ 0,000 4,00000 | J | 314263 1| 14,697 D25 | 655,243 5| 39145 2-D22 | 166768 1| 35000 | 2-D10 @30
2z Gl 0,24000 I 5135,04 1| 14663 D25 | BBOETE 4| 39201 >-D2Zz | 166635 1| 35000 2-D10 @310
211 | [ QU.UU‘ 70,00 400000 | M | 181,255 8| 1.0889 e-b2z | 172251 1| 88200 D25 10082 1| 3.5000  2-D10 @310
10200 U‘UUU‘ 0,000 400000 | J | 3111.73 1| 14,543 D25 | 696475 S| 41346 2-D2z | 166159 1| 3,5000  2-D10 @310
4 Gl 0,24000 I 549720 1| 27,094 | 4-2-D25 | B47.256| 16| 50555 D2z | 285325 1| 54746 | 2-D10 @260
211 | [0 QD.DD‘ 70.00| 400000 | M | 324835 21| 01911 2-D2z | 2998.08 1| 13979 FD2s | 176431 1| 35000 | 2-010 @310
10200 U‘UUU‘ 0,000 4,00000 | J | 544500 1| 26803 | 4-2-D25 | 869,635 17| 51911 2-D2z | 284299 1| 54295 | 2-D10 @260
" GZ 0,24000 I 203465 5| 93082 2-D25 | 541,993 4| 32165 2-D2z |125137| 17| 35000 2-D10 @310
212 | [ QD.DD‘ 7000 4.00000 | M | 402,492 G| 2.3828 2-D2z | 799.483 1| 45247 2-D2z |9.65307| 16| 3.5000 2-D10 @310
720,00 U‘UUU‘ 0,000 400000 | J | 204117 4| 93392 2-D25 | 538744 S| 319710 2-D2z |125318| 16| 35000 D10 @310
12 GZ 0,24000 I 273 85 S| 12670 D25 | 574,137 4| 34002 D2z |181423 1| 35000 2-D10 @310
212 | [0 QD.DD‘ 7000 400000 | M | 308573 21| 1.8238 2-D22 | 1363.55 1| 8.2130 2-D25 |134085| 17| 3.5000  2-D10 @310
720,00 U‘UUU‘ 0,000 4,00000 | J | 272644 4| 12643 D25 | 976836 S| 54254 D2z |181z29 1| 3.5000 | 2-D10 @310 _I

I~ Connect Model View
Select &l | Unselect Al |
Graphic. ., | Detail,., | Summaw‘.‘l <<

Option for Detail Print Position  Updaie Aebar
’]7 End | [~ Mid. [~ End.J w

Close

Display of beam member section design results

uriin
Code : KCI-USD39 Unit: tonf . cm Prirary Sorting Option
Sorted by & Member ~Ontion of Spliced Bars ~ PROP & MEMB
 Property | Mone 50% ¢ 100 %
MEMB Section fok fiy Pu Mc Wy
SEL| LCE| Ast | W-Rebar As—H H-Febar
PROP Bc | He | Height | fys Rat-P | Rat- Rat-¥
4z =) 0,24000 | 4,00000 11,414 | 2034,78 23,1609
—— 1 100,65 | 26-7-D22 0,0000 | 2010 @350
30 100,0[ 100.0] 500,00 | 4.00000 0598 | 0519 0218
43 c3 0,24000 | 4,00000 610,516 | 2059,49 22,0008
—— 0 100,65 | 26-7-D22 0,0000 | 2010 @350
01 100.0] 100,0] 500,00 | 4,00000 0538 | 0,506 0,207
44 c4 024000 | 4,00000 966,780 | 1059.10 10,2656
— O 1 85,162 | 2z-&Dz2 0,0000 | 2-D10 @350
401 50,00 80,00] 500,00 | 4,00000 0512 | 0424 0123
45 =] 0,24000 | 4,00000 1453,12 | 553,338 250952
— 1 131,61 | 3-10-D22 0,0000 | 2-D10 @350
m 100,0] 130.0] 500,00 | 400000 0825 | 0154 0190
a7 5] 0,24000 | 4,00000 1450,45 | 564,044 231148
F—— 1 131,61 | 34-10-D22 0,0000 | 2-D10 @350
m 1UD‘U| 130.0| 500,00 | 4,00000 0322 0164 0175
48 cz 0,24000 | 4,00000 921,523 | 1153.89 14,2630
— O 1 154,54 | 40-11-D22 0,0000 | 2-D10 @3S0
201 100,0] 100,0] 500,00 | 4,00000 0626 | 0,278 0130
52 cz 024000 | 4,00000 921,974 | 110,59 13,1568
—— 1 131,61 | 3-10-D22 0,0000 | 2-D10 @350
2m 100.0] 100,0] 500,00 | 400000 0648 | 0,304 0120
110 ca 0,24000 | 4,00000 512,867 | 3491,13 17,7387
— 1 85,162 | 22-6-D22 0,0000 | 2010 @350
40z 90.00[ 90,00] 450,00 | 4.00000 0464 | 0444 0218
111 c3 0,24000 | 4,00000 723,855 | 347738 18,7685
F—— 1 B9.678 | 185022 0,0000 | 2-D10 @350
302 60,00 60,00| 450,00 | 4,00000 0823 | 0,747 0,260
1z (=] 024000 | 4,00000 723,074 | 459,08 19,0726
—— O 1 69,678 | 185Dz 0,0000 | 2-D10 @350
302 60,00 60,00] 450,00 | 4,00000 0822 | 0,733 0251 -|
™ Connect Model Yiew Result iew Option
Selact All | Unszelact All | Re-calculation | &8l £ 0K NG
Graphic,.. | Detail,., | Summary. ., | (<4
Draw PM Curve, ., | Update Hebar | Close |

Display of column member section design results
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§ The most effective
procedure for footing
design starts by
obtaining a design
through the automatic
design feature and then
continues with revising
the design by
accommodating user
preferences and
strength verifications.

Design of Footings

As the footings are generally placed at the nodes with restrained degrees of
freedom due to the boundary conditions, the user may execute the footing design
using the reactions at these nodes. The spread footings and pile caps with square
or rectangular shapes in plan may be designed.

The section design or the strength verification for footings may be performed
selectively as follows:

» Section Design

MIDAS/Gen provides the optimal footing size, number of piles,
footing thickness and required rebar quantities with respect to the
reactions obtained from the analysis process and the design constraints

specified by the user. @

»  Strength Verification

MIDAS/Gen examines the suitability of footings for the reactions
obtained from the analysis process and the design constraints specified
by the user. It calculates the required rebar quantities using the
calculated reactions.

The user may specify the design load combinations directly in Results>
Combinations or use the combinations automatically generated in accordance
with the applied design standard. The service load combinations for calculating
the footing sizes and pile quantities, and the factored load combinations for
calculating the footing thicknesses and required rebars, may be applied by
clicking |_Select Load Combinalion | in the Footing Design dialog box.

The design parameters for footing design may be entered or modified by using
the Footing Design dialog box. For those unspecified design parameters, the
initial default values are used for section design or strength verification.
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The design procedure for footings is as follows:

from Results>Combination.

Enter the design load combinations in the Footing Design tab selected

Enter the node numbers where the footings will be placed or click them

on the screen displayed from Design>Footing Design.

Enter the required design parameters for footing design and ensure the

accuracy of the service load and factored load combinations.

strength verification.

verification) is completed.

Click 0 Bz for automatic design or click for

The design results will appear on the screen when the design (strength

To design other footings, repeat the steps 2 to 5.

i MIDAS/GEN Windows [Professional] - [C:\Structure\RC] - [Model view]
P Footing Design

L
fF Name : [FT Node No : [40,47.45.44 ‘

-Footing Size

CoverThk (dc) : [0.08

Le: o7

Depth (D) : [T5

m
m
m
m

Material Strength: ki/m?

Conerete (f'c) : [20000

Re-bar (iy)  [400000
Re-bar Size
’V X Direction

¥ Direction

7
s

feolate FON =]

Allowable Soil Pressure (Qe) : [300 K/

the Most Intelligent Design & Analysis System

(Misc, Load
Surchargs Load (Ws) : [T ki/m=

Load

Soil Height ct) : [T m
Soil Density (7q) :[T8 K/

|

Major Agis——
Xhis: &
Y fis O

Design P:

1]
Applied Forces and M
§ & AT FGTERS T MBS
[ My, Mx ’7 €& Aial Forces Only
W | o
e

—

v A
i
=
H
I —

Size Increment (Isolate FDN)
’7 Square {Lx =Ly) i

Design Code ¢ [ACBI-05 =]
Strength Reduction Factors
For Flexure ($o) : [19

For Shear (gy) 055

-Footing Self Weight
©  Self Weight Excluded
& Self Weight Included

Foating Density ¢ [27 Khi/me

Pile End Di
€ futo Calculation
Lo - a—

Select Load Combinations
Change Column Size
Reaction Force View

Option

Auto Design v

Close

Conca

Reaction Force View.
NodelD: [0 =]
Unit:m kN
[ NAME : Descripton Adal | x| My ﬂ
est o w0206 | -mier | 118

1LCB2  (DALAWX1.S

408985 | 5260 | -10028

1LCB3  (DAL-WXI/1.5

assegz | -s038 | 1o1@e

smest | 2870 | eoe

(6 +R[[® ¢ d>»

1LCBS  (DAL-WY)/1.5

415413 | 17369 | -s934

D
1
2
E
4 1LCBa : (DLW YIS
s
6
7
8

1LCBS : (DAEXI1S 07288 | 4500 | -171.28

1LCBT: (DPL-EX)/1S aaa79 | 5198 | 17284

1LCB3 : (DWFEVIS swszi | sl | 2831
s 1LCBS  (DAL-EVI/1S aiense | 15187 | 2119
10 1LCB10: (DEX)/1.5 313351 | 2548 | -171.80
1 HLCB1 : (DEX)/1.5 31031 | 3825 | 17249
12 1LCB1Z: (DEVI1S 28574 | ead | 2003
1 fLCB13: (DEV)1.S 35808 | 13233 | -2814
1 TLCB14: (1,4:D11,7:L) sus167 | 11633 | 180

15| fLCBTS : (1.05+DI1.275+LM{1, 2755,

672995 | g8 | -191.90

16| LCB6 : (1.05+DI1.275+LH{1, 275+,

eeanse | -s55e | 18462

17| LCB17 : (1.05+D 1 275+L1, 2755,

B8 | 618 | 11636

For Help. press F1

Frame-351 _[U: 16, 22,5, 26

18 | fLCB18 : (1.05D 1,275+ H{1. 275+,

= Live Load Reduction Factor = 1,000
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Entry of footing design parameters
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i PreView Window [_ o] ]
& Pin__ |5 Close | Save File |
. |
1. Geometry and Materials
Waterial  :fo=20000, = 400000 kn/nF
Dim 557551 3m(De=008m)
Allow. Soil Qe = 300 kn/n® P o
2. Design Condition
Design Code ACI318.95
Selocted Mode Mo : 44,45, 41,40
5.5 1.3
DesignMode Mo 41 (Golumn Bize: 0707 m) _ =
Design Load Gombination M
o0 D = I "
Applied Loads
Ps = 8004.00, Pu = 12918.8 kn (I
Msx = 1.43887, Mux = -61.138 kn-n
Wsy = 4.28188,  Huy = 2.04308 kn-n
3. Soil Bearing Pressure Check
Adlual Pressure
Os(nax) = 296.001 kn/n® < Qe = 300.000 kn/n* . . 0.K
Os(nin) = 295.589 kn/n* > 0,00 kn/m® oo, OUK
Design Pressure
Quinax) = 429.345 kn/n®
Qu(nin) - 424.788 kn/n® > 0.00 kn/n® . Lo 0K
4 Shear Check (=085
One Way Shear
Yuy = 2782.90 kn < oWy = 4235.84 kn 0.K
Wux = 2824.25 kn < pinx = 4158.67 kn . . . 0K
Punching Shear
Yuooo= 113826 kn < g¥n = 1BEAOkn ..o, 0K
‘ | oy

Display of footing design results

Strength Verification and Optimal Design of SRC
Members

SRC (Steel-Reinforced Concrete) section shapes for which the strengths may be
verified are as follows:

» Steel encased in a rectangular concrete section (concrete filled or
unfilled in the steel section)

» Steel encased in a circular concrete section (concrete filled or unfilled
in the steel section)

» Rectangular steel section filled with concrete
» Circular steel section filled with concrete

The types of steel sections encased in concrete may be an H(I)-section, a
rectangular section, or a circular section. Both rolled and built-up sections may
be used. Composite sections must be symmetrical about both ECS y and z-axes.
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The section design procedure for SRC members is as follows:

1. Enter selectively the design parameters to be used for the design from
the sub-menus in Design>General Design Parameter.

Frame system

Live load reduction factor

Unbraced length and lateral braced length
Effective buckling length factor

Moment factor

Moment magnification factor

Member type

2. Enter selectively the design parameters to be used for the design from
the sub-menus in Design>SRC Design Parameter.

Design standard
Modify SRC material
Enter of modify SRC section data
3. Verify strength by selecting SRC Code Check.

4. The strength verification results will appear on the screen when the
strength verification is completed.

Refer to “SRC Code Check” section of On-line Manual for further information.
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RC79 Code Checking Result Dialog [_[C1 %]
Code @ 85RCTY Unit: kN . m Primary Sorting Option
Sonsd by [, Cemer! Chenge... | Updste... | (r RROFI & ELEM —I
ELEM | PROF Type Member Name | B len | Ly | Lz | Ky [Cmy| fa | fow | fbz |=]
N com | sam | * [ Rebar | Matenal | Fv | Fwr [ He | o] Pa | My | Mz | ke |cme| Fa | Fev | Fez
1560 108 RHE C1, W1Ex311 27000.0 | 0,700 4.20000 | 4.20000 | 4,20000| 1,000 0850 9552.2 | 52082 | 40881
o 0845 | 0138 = A-2-47 453 | 241317 | 392268 | 0,700 ! -G5E3.88 | 768,328 -274.60| 1,000 0.850| 219795 | 144790 | 144790
190 151 RHE C1A, W18x211 27000,0 | 0,600 5,00000 | 5,00000 | 5,00000| 1,000 0,850 4694,5 | 18674 | 91506
ok 0880 | 0,027 = A-2-47 453 | 241317 | 392268 | 0,600 ! 188,082 | 13,5616 | 164,885 | 1,000 | 0,850 | 144790 | 144790 | 144790
402 152 RHE C14A, W18x158 27000,0 | 0,600 3,80000 | 3,80000 | 3,80000| 1,000 0,850 49174 | 464,26 | 129309
oK 05934 | 0,038 = A-2-47 AS3 | 2T | 392268 | 0,600 " 146,857 | 2,54527 | 182,283 | 1,000 0,850 | 144790 | 144730 | 144730
507 153 RHE C1A, W1E108 27000,0 | 0,600 3,50000 | 3,50000 | 3,80000| 1,000 0850 171472 | 1112,3 | 15533
ok 0400 [ 0017 = 4-2-47 AS3 | ZHFT | 392268 | 0,600 -34405 | 6,04224 | -42,469| 1,000 0,850| 321404 | 144730 | 144730
825 154 RHE C14, WEA108 27000,0 | 0,600 3,50000 | 3,50000 | 3,80000| 1,000 0850 115210 | 2951,3 | 23119
oK 0309 | 0,033 = 4-2-47 AS3 | ZHFT | 392268 | 0,600 ! -2311,6 -16,196 | 63,2085| 1,000 0,850 321404 | 144730 | 144730
1143 155 RHE C14, W1ExEE6 27000,0 | 0,600 4,20000 | 4,20000 | 4,20000| 1,000 0,850 30837 | 3511,5 | 23063
oK 0287 | 0,040 = 4-2-47 AS3 | ZHFT | 392268 | 0,600 ! -1482,7 | -15,970 | 67,9536 | 1,000 0,850| 364122 | 144730 | 144730
1567 156 RHB C14, W1EE0 27000,0 | 0,600 4,20000 | 4,20000 | 4,20000| 1,000 0850 17284 | 23906 | 65331
oK 0622 | 0087 C 247 AS3 | 241317 392265 | 0,600 ! -196,26 | 51,7837 | -123,31| 1,000 0850 464540 | 144750 | 144730
o 186 20 - RHE C2, \W16x258 27000,0 | 0,700 & 5,00000 | 5,00000 | 5,00000| 1,000 0850 151552 | 42033 | 45154
0730 | 0119 247 AS3 | 241317 | 392266 | 0,700 -7421,1 | 535,095 | 27,3322 | 1,000 0850 237209 | 144750 | 144730
oK 292 202 r RHE C2, W18x234 27000,0 | 0,700 1 5,00000 | 5,00000 | 5,00000| 1,000 0850 153621 | 35343 | 35151
0655 | 0,108 4247 453 | 241317 | 392265 | 0,700 —~GE188 | 415,135 21,7087 | 1,000 0850 247752 | 144730 | 134790
oK S05 203 - RHE €2, W18x158 27000,0 | 0,700 1 3,60000 | 3,60000 | 3,80000| 1,000 0850 191930 | 44706 | 10162
0781 | 0202 4247 AS3 | 241317 | 392265 | 0,700 -97331 | 373971 | 43,5482 | 1,000 | 0,850| 302530 | 144790 | 134790 _I

™ Connect Model Yiew
Select Al | Unselect Al |

Fe-calculation |\<

Wiew Result Ratio,

Result View Option
’7(5' Al C 0K NG

Graphic... |

Detail...

| Summary.., | Close

Summary by LCB... |

Section design results for SRC columns

The optimal design, for SRC members, searches for optimal steel sections
without varying the RC sections. The remaining features are similar to that in the
optimal design for steel members.
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Production of Output

Text Output

The Text Output provides the structural analysis and design results in a text file
format specified by the user.

The principal features related to the text output of MIDAS/Gen are as follows:

» Produce output for (Load Sets) individual groups of load combinations
(it is possible to assign different load combinations for different output
contents).

» Produce selective output of member forces and stresses pertaining to
specific material properties, section properties, element numbers, etc.

» Produce the output of maximum and minimum values for each section
property.
»  Produce nodal displacements and reaction forces.

» Produce the output of Envelope and Summary for each element type.

» Produce the output in ECS or GCS of each element.
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Directions and Procedure of Usage

The Text Output features operate on a method that accumulates the required
information on a step-by-step basis for the final outcome. The procedure for
using the Text Output features is as follows:

Example: A load set for the evaluation of reactions, another load set for element
output, and so on. Up to 3 load sets at a time may be specified.

1. Assign Load Set.

Select Results>Text Output to display the load combination selection
dialog box for text output.

Tent Printout Wizard [ |

Registered Output Load Sets

Load Set 1
Load Set 2

Step Option

& Al Steps
 Last Step

Add Mew Load Set I Modify Load Set Delete Load Set

‘A Load Set iz defined by combining certain load cazes and laad combinations for a

specific print-out. For example, a load set for evaluating reactions. another load set
far element results, and so on. Vou may specify up to 3 load set

< Back Mext > Cancel

Load set selection dialog box

A Load Set is a collection of load cases/combinations for the desired
output items for different results such as member forces, nodal
displacements, reaction forces, etc. The user selects as many Load Sets
as necessary in the load combinations selection dialog box.



Production of Output

Define the method of producing output for steps in Step Option where
construction stage analysis or geometric nonlinear analysis has been

carried out. Click _Add New Load Set | then the Load Set entry dialog box
shown in the next figure will be displayed.

Load Case/Comb Selection [ ]
Output Load Set Name [Load et
Select M
[ € Corstiuction Stage Fiesults (% FinallStage Fiesuts ‘
| CS/CB Type Load Hame [ il
1 = |come SreComb LB Dol
3 & |Coma SreCom|rLCE2 (LA 5
3 | |Comid Sri Comb rLCE3 (DHL-WH S
4 ¥ |Coma SreComa|rLCB4 [
5 ¥ |Comi Sri Comb rLCBS (DHL-WY )M S
& = |comt SreComa |1LCES CLASIRRNE o)
Unselectall | SelectAllLoad | SelectAll | |
S || e || Goeso Envelopes el || @R

Load Set entry dialog box

Enter the Load Set name. A load set is registered when the desired load
cases and/or load combinations are selected (checked) and 0K |is
clicked. Click ___ Modify Load Set |0 modify the contents of a Load Set
and click Delete Load St | to remove a registered Load Set.

Once all the necessary load sets are defined, click _ Hest> |and access
the Element Output Selection dialog box.

Select Elements for Output.

In the dialog box, assign the elements for output and select the output
format. In QOutput Load Set for Element Output, select the load set for
which element output will be produced among the registered load sets.
Select the element types for which output will be produced by checking
appropriate boxes. At this time, only the elements for which the output
can be produced are activated in the dialog box.

By clicking the ...] button to the right of the element type, detail
specifications related to the element output may be selected.
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Load Case,/Comb Selection [ x|
Dutput Load Set Name | Serviceabilty Check
— Select Mode
{~ Construction Stage Fesults {* Final Stage Results
CS/CB Type Load Hame 0~
1 [¥] |Camk Sro.Comb|rLCEA D+L =
2 [¥ |Camb SrcComb rLCB2 (DL +AHM 5
3 [¥ |Comk Sro.Comb rLCES (DLW 5
4 [¥ |Comk Sro.Comb rLCB4 (DL -+ 5
5 [# |Comk Sro.Comb rLCBS (DL 5
-] [¥] |Camk SrcComb rLCBE (D+L+(1 S30*RENM 5 _I
-
Select Al Ungelact .&I! Select All Load Select Al Cancel Ok,
Load Comb's Cazes Envelopes
Element Output Selection dialog box
Element Selection Detail E3

Beam |

1D |Section| Materiall Stary I Mad | 'l Select Dutput

% ﬂ Type Description ﬂ
[C|Frc Detault
> |
= = 4 3‘ ¥ [Frc MinMasx by Property
3 b | ]
B 7 =t Defautt
:II‘ID g [ |=tr Mlinhda by Property
12 <] s
13 <4 | 18
14 =l 13 =]
[l

Filter: |4 5 Tto3 15 18t053 B5to37 33t01 5830y
Output Detal ™ 2pt € 3pt € Gpt

[~ with dimensional properties

ak I Cancel | Apply | Help |

Detail Output Selection dialog box

PreSel: I

Two parts constitute the Element Selection Detail dialog box. The left
section filters the selected items, and the right section assigns the output
format and other items.

Only the output for the elements conforming to the selected attributes
among the filter items, ID, Section, Material, Story, Named Plane and
Group will be finally produced.
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Filter : list of elements selected through the filter

PreSel : list of elements already selected on the screen prior to
starting the Text Output feature

The Text Output features operate on all the elements listed in the Filter

and PreSel fields.

Select Output for Nodal Displacements and Reaction Forces.

After the selection for Element Output is completed, click the __ Nest» |
button to switch to the dialog box for output specifications for
displacements and reaction forces. The usage of this dialog box is
identical to that of Element Output Selection.

Displ. & React. Output Selection
— Dizplacement Output
Output Load Set for Digplacement Output
Load Set 1 j ¥ Displacement .|
— Reaction Output
Output Load Set for React. Output
Load Set 1 j ¥ Reaction =]
Selected Output
Output Type Description 1=
Mode Displ. Di=zp Default —
Reaction Feact | Default
Reaction React | Local (if defined)
hd|

< Back I Mest » I Cancel |

Output Selection dialog box for displacements and reactions
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Result Dutput List [ x|
Arrange your output order ; St ;. default | type |
Output Type De=cription ==
1 iMode Displ. Dizp Default ]
2 |Beam Frc MinMdac: by Property
3 |Beam St MinMdax by Property
4 |Reaction Feact | Default
5 |Reaction React | Local (if defined)
=l
r— Dutput O ptiohs
& ASCI ¢ RTF [¥ Inzert form feed at each output end
File Manne : C:Ap DocumentshSteel.anl browse |
< Back Finizh | Cancel |

Dialog box for items of results output

Specify the sequence of output.
Finally, specify the sequence of output and the output file name.

It is possible to arrange the output sequence by Default or by Type.
Select and drag the items individually with the mouse to modify the
sequence.

If Insert form feed at each output end is checked, a page form feed
character (“¥ ™) is inserted at the end of each output item. Type the
name and path of the output file in the File Name field and click
the Finish | button to create the file. Text Editor is executed
automatically and the file is displayed on the screen.
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Print Output

MIDAS/Gen provides a collection of format choices for print outputs for user
convenience. MIDAS/Gen prints output in a vector or in an image format.

When the model window in preprocessing or post-processing mode is printed,
the output is generated in a vector format. The output results provide uniform
quality irrespective of output sizes.

If the screen containing a rendering view is printed, the output is printed in an
image format. Due to the characteristics of image output, the quality of the print
output is determined by the resolution and the number of colors used in the
window. The size of the output also affects the quality.

Output Layout Setting
MIDAS/Gen provides the [&| Print Preview feature that enables us to adjust the
size and position of the output before printing.

Select File>Print Preview or click [&| Print Preview. Then, the Print Preview
window is displayed.

Node-121_[LJ: 328084, 104.9869, 36.0[G: 328084, 1049863, 360 [iin_~1ln ~1 cllmon~l [T I /M2 =5

Print Preview window
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The dialog bar at the top of the screen is used to adjust the size and position of
the output before printing.

Clicking the buttons of each item with the mouse can set up a rough Layout,
while specifying numbers in the Margin fields within the dialog bar can adjust it
to a more precise layout.

I,-’.\d j LandscapelDrawHect. Print... | Cloze |
wrz. C | L | A | LetMagnimm: [0 = widhimm) [0 = [Keep Ratio
GRT: C | T | B | UpperMaginiomt [F = Heightimml: [150 =3 [Fitto Paper

Dialog bar for Print Preview

The following explains the dialog bar:

Zoom In, Zoom Out Magnify or reduce the view, which has no effect
on the true output.

Combo Box Select Paper Size.

Landscape/Portrait  Horizontal or vertical printout

Draw Rect Border line insertion option

HORZ Alignment (justified) to Center, Left & Right
VERT Alignment (justified) to Center, Top & Bot.

Keep Ratio Option to maintain horizontal/vertical ratio when

changing the printout size

Fit to Paper Fit the contents to the selected paper size.
Selecting Fit to Paper disables Margins/Sizes

Print Resume printing.
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Output Color Setting

MIDAS/Gen provides both color and black-and-white printing options for user
convenience. By setting the Black/White Printing option, the object is printed in
black and white based on the set up in MIDAS/Gen in lieu of printing the
current colors of the working window.

The Color Selection Option is independent of the printer types, and it may be
freely set according to the user’s intent.

The method of setting output color is as follows:

Select View>Display Option or &| Display Option, then the dialog box shown in
the figure below will be displayed. The Draw tab displays the dialog box that
defines the color selection method. Select Print Color Option and set the print
option in Option Value as shown in the figure below.

Among the Color Print Options, Color Printing (View) produces the contents in
the window colors, and the colors may be selected in Color tab from the Display
Option dialog box. Color Printing (Setting) is adjusted in Print Color tab from
the Display Option dialog box, and the colors in the model window and the
output may be set independently.

Display Option

Font | Color | Print Color| Size  Draw |
—Select tern—————————————————— —Option Yalue

Element Calor
Hidden Option (Model)
Hidden Option (Undeformed Shape)

Snaps/Select Option & BlagkAwhitE Frintng
nactivated Ubject i Color Printingiew)
Bearn/Wall Diagram, .

SRC/Composition Line Width " Color Printing{Setting)

Dynamic Label
Floar Load Calar
Element Line Width

Detault lterm | Default All
(0] 4 I Cancel I Apply I Default All Options I

Display Option dialog box
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Text Editor

Principal Features of Text Editor

MIDAS Text Editor works together with the MIDAS Family Program as a
document editor that conveniently edits relevant input/output text files.

In Windows environment, the Text Editor may be used as a common text editor
that provides the basic editing features such as compose, save and print text
documents (may be used as a substitute for Windows memo pad).

MIDAS/Gen, or select Tools>Text Editor from the Main Menu of
MIDAS/Gen.

The basic functions of Text Editor are as follows:

Create and edit document files
Search function, and header and footer inserts
Insert page split ()

Print layout setting

YV V V VYV V

Preview print output
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Document Output Using Text Editor

212

When a new document has been composed or a document has been loaded in the
editor by the Text OQutput function of MIDAS/Gen, the document may be edited
and printed.

Font Type and Size Setting

Selecting View>Configure menu or A | Configure Language displays the dialog
box shown below.

The desired font and size may be specified by clicking the _Chesse Fot | button on

the right of the dialog box. Text Editor supports a limited number of font types
with fixed pitch.

Font and Color Settings

- Color Fant:

Courier Mew

Text Selection .
Highlight Size!

I
2 pt Choosze Faont |

Sample
Foreground |7 AaBbCoHxTvEz

|' V¥ Automatic

Background Reset Al |
|| = Autamatic
Ok I Cancel |

Dialog box for font and color settings of Text Editor

Page Split

When a new page is desired at a specific line on the page, place the cursor at the
desired position and press & Page Split. If the page split character “ ¥ " is
inserted at the position of the mouse cursor, the page is automatically divided at
the position of the page split character for printing. The “¥” character does not

appear on the printed sheets.
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Header and Footer Insertion

Selecting File>Header & Footer Setup menu or clicking B| Heading Footing
displays the dialog box shown below.

Header & Footer Setup [<]
i I¥ Frint Header
Title : IANALYSIS RESULTS OUTPUT

Project Title : IPm_1|

Authar : IJ ohn
IMIDAS T

Compary

Clignt : I

Company Logo: I J

¥ Frint Footer
IV Prirk Date

[+ Frirt Page Murber

— Page Mumber Position
* Right = Center

— Page Mumber Setting

[l 2 Base Page Mumber : |1
(Ol

Cancel |

Dialog box for header and footer insertion
Check Print Header and fill in the entry fields to print the header.
Check Print Footer to print the footer with the page number and date.

The Page Number Position option selects the position at which the page number
will be printed. The position is either in the middle or on the right at the bottom

of the page.
@ The Base Page The Page Number Setting option defines the numbering style.
Number is literally the ####: Print the page number beginning with the Base Page Number.
first page (page 1) of HHH/####: Print the current page number and the total number of pages.

the document from
which the page
numbering starts
sequentially.
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Page Setup

Selecting the File>Page Setup menu displays the Page Setup dialog box. This
dialog box defines the size of printed forms, the orientation and the margins.

Page Setup Ea I

— Paper

Size -
Source: I j

— Qrientation

Marging [millimeters)
& Porlrait Left: |1a Fiight: |9
|1EI Battom: I'IE

' Landscape Top:

ok I Cancel I Frinter. .. I

Page Setup dialog box
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Print Preview

When all the print settings are complete, it is advisable to verify the layout of the
print settings. Select the File>Print Preview menu or click [&]. Once the print
settings are verified, start printing by clicking the & button.

ut2_anl]

F‘leyF‘ageI IwnF‘ageI Zoom In I Znomgull LCloze I

HIDAS A ENnr ANALYSIS RESULTS OUTPUT
PROJET TITLE:

M
[

1040 ST FOR TLECET DOTPOT - Laxd ek 1

44 1040 CDMA/CK T} IHVOL AEMRIVIATION TALE *e

IEEIVIATION IO AR nrscRIeTICR

w1 wed a1 Wmage

<4 SATCIED ACA CAST/SCMZIBATION ITAIL LIST M

|Smim chad Laadt Conianat aanz|

CH@mIBATION ITLIL

3
3 B

1 i Bz
1

L2 mmir W B
L2 o wa d B aw

0 i w4 3
RITIE ST

RITIE ST R

L0k seir wed 4
SN meir Wed 4 3
RIPE TLE IaEN
SN eir Wed 4 3

LTI ST R

oot
§ o mmicowel 4 2.

REITI
[T ST R R

BEEE
[T TUE R

TFelkosl RENEn Delin & Armkas S Em R s T.com
Frind 02l Ti me - 0P HOGTHEZ 1178 T

Page 2 Ln 0/ 36521 . Cal 1 T o
Print Preview window
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Graphic Editor

Principal Features of Graphic Editor

MIDAS Graphic Editor works together with the MIDAS Family Program. It is
a vector-based graphic editor program that edits and prints various graphic files.

Various titles and comments may be added to the graphic documents with the
BMP or EMF (Enhanced Metafile) extensions that MIDAS/Gen created. Such
editing capabilities provide high quality documents for reports or presentation
materials.

In order to execute MIDAS Graphic Editor, execute @ gedit.exe in the program
folder of MIDAS/Gen or select Tools>Graphic Editor from the Main Menu of
MIDAS/Gen.

The principal features of Graphic Editor are as follows:

Drawing various images

Various editing functions

Importing external files (BMP, EMF)

Saving files in BMP & EMF formats or in its inherent type

YV V V V V

Print Layout and Print preview functions
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Usage
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Refer to the Graphic Editor section of the On-line Manual for further details
regarding the image and editing functions of the Graphic Editor.

Open an Image File

This opens graphic files (BMP, EMF) created by MIDAS/Gen.

» Open
Click to display the dialog box. After selecting the file format
(BMP, EMF), move the file to the desired folder. Select a file name and
click the __ Open |butt0n.

4 MIDAS /Graphic E ditor - [GEdit3]

SEEEEEEREEE NN EEN= | EEEEE) EEEE)
] ]| sl olEkkn ]| HEEEE] e |
: EE

[ P A I A L - A - - A o e

=L o]

N

T 1o 1519

8]

Start Point =) End Point ~ I™ Orthoganal

Ready T

Open Graphic File view




Graphic Editor

» Insert Image
If the cursor is in a stand-by state for image insertion, move the cursor
to the desired position and insert the image by left-clicking the mouse.

»  Adjust Size and Position
Adjust the position of the image by holding and dragging the center of
the image with the mouse. Adjust the size of the image by dragging a
corner.

Create Image Setting and Add Title

»  Transparent Color Setup
This is a tool that makes the desired color transparent. It is very useful
when printing an image with a black background.

Select an opened image by clicking the image once and right-click the
mouse. Then select Component Properties. The dialog box shown in
the figure below is displayed. Check Transparent under Bitmap
Properties in General and select the black color, then the background
becomes transparent.

Component Properties g|
General | Edit | Position and Size |
MName
|Image
Type

|Image

Bitrap Properties

Transparency Color: | NN SN -

u] | Cancel | Apply

Component Properties dialog box
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& MIDAS /Graphic Editor - [GEdit3]

@ File Edit Misw dowe Hel TR

= o A = = T e 2 o N s 5 Y3 5 s = =

il malealcle) | almlEe] ol al=]] =] 05| o] R
—r‘—ﬁ ——

T Z ° ° P S [© [ 'z B @ [ | 7 % 18 [@ |2 @ & (@ | (@ & B W@

TR T T T i T
PR ] T

e
1

v
1

. . T .
\

Shart Paint B EndPoint E I~ Oithogonal ‘

Fieady [ HoMT
Example of black background changed to transparent color

e
1

» Image Framework
The image framework may be defined by clicking Ol Rectangle. After
selecting each rectangle, right-click the mouse to open the Context
Menu. Select Properties in the Context Menu, then the thickness and
color of the lines or the color of the face may be adjusted by the
Component Properties dialog box.

»  Adjust the Overlapping Order of Images
In Graphic Editor, the image drawn first is behind those drawn later.
The overlapping order adjustment feature rearranges the overlapping
order. Selecting Order>Send to Back in the Context Menu or Bring
Forward can adjust the overlapping order.
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# MIDAS /Graphic Editor - [GE dit4]

@ Fle Edt View Window Help -1&] x|

MR E R ENENE RSN EE E R E

I e e o | = | o el e [ | B = | ] [ s |

S 2 F P P P T P FE P = 1 ™ % ™ 7 ™= ® F 2 5 52 &5 5

[
|
( I
I
I

BN

[ howl |

|

TS

StatPon | —— EndPoint [ ——~ ™ Othogoral |

Ready

Framework generated by Rectangle Image edited with Component Properties
(2 rectangles)

4 MIDAS /Graphic Editor - [GE dit4]

@ Fle Edt Miew ‘Window Help =18 x|
D@ F (@] 22 [F =] = NENO[ e [O[A=] | 5
JEE A e R N E E

° 7 2 " ©° P [ _PF_ P _[® & & %

T on W)

W

GiatPont | —— = EndPoint | —— I Otbogoral |

Ready [ [NOM |

Example of a later-drawn rectangle brought backward by the overlapping
order adjustment function
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» Input of Text
The graphic editor allows the user to add titles or explanatory texts.
Clicking Al Text brings the cursor into a stand-by state for text input.
At this time, move the cursor to the desired position and left-click the
mouse. A text input element appears with “7Text” written inside.

The desired text may be entered after double-clicking “Tex#’. Once the
desired text has been typed in, click elsewhere on the window away
from the text field to prompt the end of input. Now, right-click the
mouse on the Text element, select Properties in the Context Menu, and
edit the text properties to the desired format. The component properties
such as the type, size and color of font, the format of the framework,
etc., may be assigned. Even the text may be rotated such that the text is
read vertically.

&% MIDAS /Graphic Editor - [GEdit4]

dow_Help _15 | x|

MR EE N NER RN = E R E e

] ] o i o | ]| e e = el = | ] e
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T a
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e
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e
1
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Ready Lo [

Addition of title on an image
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» Insert Explanatory Lines
By using the Line and Polyline commands and the text input function,
explanatory lines to help clarify the image are inserted.

The Selection menu at the bottom of the screen determines the drawing
method of the extremity and line shapes of Line or Polyline. For
drawing a new, straight line, the line begins with the selected shape at
the Start Point and ends with the selected shape at the End Point. If
Orthogonal is checked, the shortest perpendicular lines linking the start
and end points are drawn. By applying such a method, explanatory lines
may be inserted in the drawing. First, place the start point in Circle and
the end point in Arrow, and input Polyline. If an additional text is
inserted to the right, the explanatory line is now completed.

% MIDAS /Graphic E ditor - [GEdit4]

i@l Fle Edt View Window Help -1#] %]

EEEEEE R NN =SSN Ty E EE EEETE)
65

EEE LR R EEELE EEEEEEE

° o 2 P " PP P [ 5 [ [©® [ [z (18 & [ _® W 5 |1 [m @ |2z |m za 3 |m (@7 % @®a

o

P
Beam Stress Diagram © «—eTitle
T P

o
o

|

w7 15 15 14

StatPort | @— EndPeinl | —w I~ Othogorsl |

Reary [ o |

Example of explanatory lines
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Print Preview and Page Setup

»  Print Preview
When the drawing is complete, the layout of the drawing for printing
may be verified in advance by Print Preview. The printing is executed
identically to the print preview displayed on the screen.

»  Page Setup
Adjust the size, direction and margins of the printed forms.

Editor - [GEdit1]

aae || PreyPage | TwoPage | _Zoomin | ZoomOu | Clase

Plant Structure

Page 1

Print Preview

224



APPENDIX A. Principal Features of MIDAS/Gen

APPENDIX A. Principal Features of MIDAS/Gen

Graphic Visualization and Model Verification
» Provision for all types of menu systems for user convenience (Tree
Menus, Full Down Menus, etc.)
» Multi-window multitasking feature

» Various window manipulation capabilities: Zoom, Pan, Rotate, View
Point, Dynamic View, etc.

» Various representation schemes for modeled elements: Wire Frame,
Slice, Surface, Solid Shape, etc.

»  Selective model representation feature (Active/Inactive)

» Query features related to the input data (Attributes for nodes and
elements)

» Dynamic auto-display feature for input contents (Dynamic Label)

» Various functions (Select) for the selection of input entities (Single,
Window, Polygon, Intersect Line, Plane, Volume, Identity, Previous,
Recent Entities, Group, etc.)

»  Unlimited repetitions of Undo/Redo and the provision of List

» Various data formation references and functions (UCS, Grid Point,
Grid Line, Snap, etc.)

» Unrestricted unit specification and conversion

> Integration of a number of separate models into a unit model (Merge
Data File)

» Import/Export capabilities with other S/W (STF, AutoCAD,
MIDAS/SDS, SAP2000, STAAD, MSC.Nastran, etc.)

»  Graphic Editor capability
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Text Editor capability

Various data input functions (A string of data entries distinguished by
“, 7 or “blank”, computation capability using arithmetic operators and
scientific functions, etc.)

Capabilities supplying various graphic formats

Table Window representation features (input, modify, duplicate, edit
and data exchange with Excel)

On-line Manual feature

Input/Output in text-format of the model data (Import, Export, MGT
Command Shell)

Customization of Short-cut keys

Model Generation

Convenient data entry (UCS, grid system, many types of snap
functions, etc.)

Various Structure Wizard capabilities (Beam, Column, Arch, Frame,
Truss, Shell Structures)

Automatic generation of nodes (Create, Delete, Translate, Rotate,
Mirror, Project, Divide, etc.)

Automatic generation of elements (Create, Delete, Translate, Rotate,
Mirror, Project, Extrude, Curve, etc.)

Wall combination number (Wall ID) auto-generation

Selective duplication capabilities of attributes (load cases, boundary
conditions, etc.) while duplicating nodes and elements

Material and section properties input functions, with built-in section
databases (AISC, JIS, etc.)

Time dependent material properties input

Non-prismatic (tapered) section assignment
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» Sectional Property Calculator (Auto-calculation of stiffness data for an

arbitrary section)

» Input data for boundary conditions (Support, Beam and Plate End-
release, Rigid End Offset, etc.)

»  Rigid Link feature (Master and Slave Nodes)

» Input data for specification of masses (Nodal masses, Floor Diaphragm
Masses and automatic conversion of loading data into nodal mass data)

» Input data for design (Unsupported lengths, effective coefficients for
buckling lengths, other data related to optimal design, etc.)

» Auto-generation of building (Consideration for varying story heights,
material properties and section properties)

Load Generation

» Input data for nodal concentrated loads (Forces, Moments)

» Element loading input functions (GCS, ECS-based input functions)

Beam loads

Floor plate loads
Plane loads

Pressure loads

Wind loads

Equivalent static
seismic loads

Temperature loads

Forced displacement
loads at supports

In-span concentrated loads, uniformly
distributed loads, non-uniformly distributed
loads, pre-stress loads

Automatic conversion of floor plate loads
into beam loads or wall element loads
Loads applied at specific locations of plate
and solid elements

Edge Pressure, Surface Pressure and
Potential Pressure loads (Hydrostatic and
soil pressures)

IBC2000, UBC97, ANSI94, BS6399
(1997), Eurocode-1 (1992), KS2000, JIS87

IBC2000, UBC91, UBC97, ATC3-06, JIS94,
KS2000

Nodal temperature loads and Temperature
gradient loads
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>

Input data for dynamic loads
Response Spectrum, Time Forcing Functions, Sinusoidal Forcing
Function, Earthquake Acceleration, Delay Time, etc.

Automatic generation of earthquake loads

18 types of built-in seismic accelerations records (El Centro, San
Fernando, Kobe, etc.)

6 types of built-in design response spectra (UBC91/97, ATC3-06,
Newmark, KS2000, etc.)

Automatic computation of the earthquake response spectrum related to
a given seismic acceleration record

Analysis

»  Finite element library

Compression-only, Tension-only, Gap, Hook, Cable, Truss, General
Beam, Tapered Beam, Wall (In-plane/Out-plane Bending), Plane
Stress, Plate (Thin/Thick), Plane Strain, Axisymmetric, Solid Element
(Hexagon, Wedge, Tetrahedron)

Analysis capabilities
Linear Static Analysis including Thermal Stress Analysis

Heat of Hydration Analysis
Analysis reflecting Time Dependent material Properties

Linear Dynamic Analysis
Free Vibration Analysis
(Natural Frequencies, Vibration Modes)
Response Spectrum Analysis
(SRSS, CQC, ABS, etc., including the recovery of Signs after
Modal Combination)
Time History Analysis

Geometric Nonlinear Analysis
(Large Displacement, P-delta Effect, Tension/Compression-only,
Gap, Hook, Cable)

Linear Buckling Analysis
(Critical Buckling Forces and Buckling Modes)

Pushover Analysis
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»  Other analysis capabilities

Analysis considering construction stages (Column Shortenings due
to Elastic and Time Dependent properties such as change of modulus of
elasticity, creep and shrinkage)

Analysis considering variations in section properties due to pre and post
composite action of a composite structure

Analysis for an unknown loading condition using optimization technique
Unlimited numbers of nodes and elements
Unlimited numbers of static unit load cases and load combinations

Combining static and dynamic analyses

Output Verification
» Automatic load combination in accordance with the specified design
standard
» Deformed shape and numerical values (provision for displacements
along the length between the ends of a beam element including contour

lines and maximum values)

» Member force diagrams and numerical values (including contour lines
and maximum values)

» Stress distribution and principle stress diagrams for plate and solid
elements (including contour lines and maximum values)

»  Shear force and bending moment diagrams for beam elements (member
force diagrams and contour lines)

» Reaction diagrams and numerical values at supports

» Animated simulation for variation process related to deformations and
member forces or stresses (4 VI Animation display)

» Detail analysis results for each beam element (detail deformed shape,
shear force and bending moment diagrams, maximum-stress envelope
diagrams and stress distribution contours at a specific section)

» Numerical values and contours related to strength results of beam and

truss elements
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Dynamic simulation of vibration shapes and buckling shapes for each
mode

Time history analysis results in graphic format
Pushover analysis results including Demand and Performance spectrums

Production of analysis results of construction stages

Output Envelope/BOM, etc.

A feature which produces the maximum/minimum numerical values for
each multiple load combination case related to all the analysis results

A feature which lists the material quantities (member lengths, coated
surface, weight and volume) for all the members included in the
analysis model

Design

»

>

Structural steel design standards

Manual of Steel Construction, Load & Resistance Factor Design, the
American Institute of Steel Construction (AISC-LRFD93 & 2000)

Manual of Steel Construction, Allowable Stress Design, the American
Institute of Steel Construction (AISC-ASDS89)

Part 1. Code of practice for design in simple and continuous
construction, British Standard (BS5950-90)

Part 1.1 General Rules and Rules for Building, Design of Steel Structures
(ENV 1993-1-1 Eurocode 3)

Canadian Standards Association, Limit States Design of Steel
Structures, 2001 (CSA-S16-01)

Cold-Formed Steel Design, American Iron and Steel Institute
(AISI-CFSD86)

Reinforced Concrete (RC) design standards

The RC Structure Design Criteria of the American Concrete Institute
(ACI318-89, 95,99 & 02)
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Canadian Standards Association, Design of Concrete Structures, 1994
(CSA-A23.3-94)

Part 1. Code of practice for design and construction, British Standard
(BS8110-97)

Part 1. General Rules and Rules for Building, Design of concrete
structures (ENV 1992-1-1 Eurocode 2)

Structural Steel-Reinforced Concrete design standards
The Allowable Stress Design Method, the SSRC of US (SSRC79)

Design capabilities
Structural steel strength verification for each design standard
Structural steel-RC composite column (SRC) member strength verification

Supply of graphs for analyzing analysis results (by members and by
section types)

Display of graphics for visual assessment of strength verification results
Weight optimization of steel members per section type and automatic
renewal of section properties

Execution of optimal design via automatic iteration process of Structural
analysis, Strength verification and Selection of optimal section

Supply of graphs to assess optimization design process of steel structure
Supply of weight distribution diagrams for combined stress ratios and
supply of average safety factor graphs

Strength verification of plate girders

RC member design with respect to each design standard (computation
of reinforcement)

Automatic and precise computation of required reinforcing steel
obtained from stress-strain analysis and P-M interaction diagrams for
the design of RC members

Output of rebar sizes and spacing based on the required reinforcement
automatically-computed

For the design of slender column and bracing members, the required
rebar is computed by automatic calculation of moment magnification
factors and the required moment capacities considering the slenderness
effect.

For the design of shear wall members, the bending moments about the
weak axis are computed reflecting the slenderness effect and the
reinforcing steel is computed accordingly.

The end reinforcing bars are computed automatically for shear wall
design.

Design of spread footings and pile foundations
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Possibility of assigning the structural system (lateral support/ non-
lateral support) for each structural direction

Automatic computation of effective buckling length factors (K-Factor)

Output of strength verification calculations and the summaries of all
types of design results
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File Toolbar

DSHE X Qs SR

0 New Open a new file.

& Open Open a saved file.

B Save Save the current working file.

[%| Cut Cut.

Copy Copy.

@] Paste Paste.

| Delete Delete the selected nodes or elements (possible to
use the Delete key).

=5 Undo Cancel the latest input items entered during the

modeling process and restore the model to the
previous state.

=1*| Redo Restore the tasks cancelled by the Undo function.

& Print Print the currently active window.

[ Print Preview View the window for printing prior to actual
printing.

2| On-line Manual Request for assistance.
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Grid & Snap Toolbar

Grid & Snap ]

000 v e

gog o
ooo O .E.E[ ,I:ﬁs

wew s R X

8 Point Grid
& Set Point Grid
[l Line Grid
|| Set Line Grid

® Point Grid Snap

#! Line Grid Snap

Z Node Snap

|#| Element Snap

A Snap All

X Snap Free

234

Display point grids (Toggle On/Off).

Setup point grid environment (Toggle On/OfY).
Display line grids (Toggle On/Off).

Setup line grid environment (Toggle On/Off).

Apply snap function to the closest point grid.
(Toggle On/OfY)

Apply snap function to the closest line grid
(Toggle On/OfY).

Apply snap function to the closest node
(Toggle On/OfY).

Apply snap function to the closest element
(Toggle On/Off).

Apply all the snap functions.

Cancel all the snap functions.
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UCS/GCS Toolbar

= B e g LI

& Xy Define a plane parallel to GCS X-Y plane as UCS
x-y plane.

B x-Z Define a plane parallel to GCS X-Z plane as UCS
x-y plane.

b Y-z Define a plane parallel to GCS Y-Z plane as UCS
x-y plane.

| Three Points Define a plane determined by 3 points in GCS as

UCS x-y plane.

& Three Angles Define a UCS by rotating GCS X, Y and Z-axes by
specified angles.

&Y Named Plane Define a UCS x-y plane by Named Plane
previously assigned by the user.

¥ Set UCS by Current  UCS Define a UCS by relocating the origin of the
predefined UCS or rotating the predefined UCS
about UCS x, y and z-axes by specified angles.

w ucs Apply User Coordinate System.

& Gcs Apply Global Coordinate System.
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Zoom & Pan Toolbar

Zoom & Pan

Qa@ap «=1 4

Zoom Fit

& Zoom Window

@ Zoom In
@& Zoom Out

Auto Fitting

*=| Pan Left
= Pan Right
% Pan Up

#| Pan Down

Fit the currently active model to the size of the
Model Window.

Magnify the rectangular area outlined by the
mouse.

Magnify the model window proportionally.
Reduce the model window proportionally.

Activate the Zoom Fit function automatically to
accommodate varying model sizes.

Move the model to the left by a certain distance.
Move the model to the right by a certain distance.
Move the model upward by a certain distance.

Move the model downward by a certain distance.
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$ Redraw is used to
remove the Dynamic
Label, which displays
automatically the Label
for the latest input or to
remove the residual
image on the screen.

View Point Toolbar

Yiew Poink

PEEEED

|

&

-"[:lr-"ﬂ
2 T S

' Redraw

\&| Initial View

B Iso View

@ Top View

@ Right View

& Front View

& Angle View

Bl Rotate Left
& Rotate Right
& Rotate Up
ﬂ Rotate Down

@ View Previous

Redraw the screen by applying the current View
Point and Display Option.

Revert to the initial stage of opening file in the
case of preprocessing mode. Revert to the model
view stage after deleting the analysis results in the
case of post-processing mode.

Display the model in a 3-D isometric view.

Display the model in the X-Y plane with the view
point from the (+) Z-axis direction.

Display the model in the Y-Z plane with the view
point from the (+) X-axis direction.

Display the model in the X-Z plane with the view
point from the (—) Y-axis direction.

Display the model relative to GCS with a specific
view point.

Rotate the model to the left.
Rotate the model to the right.
Rotate the model upward.
Rotate the model downward.

Restore the View Point immediately prior to the
latest change.
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Stage Toolbar

Stage |

=
I'I'IBase "’I

F& Define Construction Define analysis models for each construction stage.
Stage

Selection Toolbar

'l & SR AEEAAOG BY B35 IA0 ®
% Select
& Select Identity — Select elements by attributes.
Elements
& Group Select a Group among the groups predefined by the

user. The groups may be defined relative to the
geometric shapes or structural characteristics.

£ Select Single Select/unselect one node or one element at a time
with the mouse.

Select Window Select the nodes and elements within a rectangular
area defined with the mouse.

[ Select Polygon Select the nodes and elements within a polygonal
area defined with the mouse.

3k Select Intersect Select the elements intersecting a series of specific
straight lines drawn with the mouse.
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E8 Select Plane

@ Select Volume

® Select All

Select Previous

¥ Select Recent
Entities

Bs| Unselect Window

B Unselect Polygon

& Unselect Intersect

Bl Unselect Plane

@ Unselect Volume

@ Unselect All

Select all the nodes and elements included in a
specific plane.

Select all the nodes and elements included in a
specific volume.

Select all the nodes and elements displayed in the
current window.

Reselect the last-selected nodes and elements.

Select the nodes and elements most recently
created.

Unselect the presently selected nodes and elements
within a rectangular area defined with the mouse.

Unselect the presently selected nodes and elements
within a polygonal area defined with the mouse.

Unselect the presently selected elements intersecting
a series of specific straight lines drawn with the

mouse¢.

Unselect all the presently selected nodes and
elements included in a specific plane.

Unselect all the presently selected nodes and
elements included in a specific volume.

Unselect all the nodes and elements displayed in
the current window.
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Activation Toolbar

s |R

2| Active

% Inactive

& Inverse Active

#| Active All

[ Active Identity

| Active Previous

Activate and display only the selected nodes and
elements.

Activate and display only the unselected nodes and
elements.

Activate the inactive nodes and elements.

Activate and display all the nodes and elements
currently modeled.

Activate the nodes and elements related to the
assigned UCS x-y plane, Named Plane, Story or
Group.

Revert to the previous state of activation.
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View Control Toolbar

Yiew Control x|

B ¥ Woy=jr,

M Shrink Display the elements smaller than the true sizes
(Shrink the elements from nodes).

B Perspective Display a perspective.
& Hidden Display the elements to appear as real shapes by

removing the hidden lines, reflecting the sectional
shapes and the thickness of the elements.

& Render View Display the model in a Hidden state with shading.

& Rendering Option Adjust the Render View for special shading effects
in detail.

8 Display A feature that enables the user to verify the input

state related to all types of attributes such as
loadings, support conditions, node or element
numbers, material properties and section names,
etc.

& Display Option A feature that enables the user to control the

representation format (color, font size, etc.) related
to all the graphics and texts in the working window
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Change Mode Toolbar

s W

= Analysis Perform structural analysis.
8| Preprocessing Mode Switch to the preprocessing mode.

|&| Post-processing Switch to the post-processing mode.
Mode

Label Option Toolbar

2" Node Number Display the node numbers.
2| Element Number Display the element numbers.

Dynamic View Toolbar

Qg

& Zoom Dynamic Magnify/Reduce the model in real time as desired
by dragging the mouse.
4 Pan Dynamic Move (up, down, left and right) the model in real

time as desired by dragging the mouse.

% Rotate Dynamic Rotate the model in real time as desired by
dragging the mouse.
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Node Toolbar

o &S] RN

¥ Create Nodes Create nodes.
6 Delete Nodes Delete nodes.
#| Translate Nodes Move or duplicate existing nodes by equal or

unequal spacing.

[&| Rotate Nodes Move or duplicate existing nodes by rotating about
a specified axis.

4 Project Nodes Duplicate nodes by projecting on a specified line
or surface.

2 Mirror Nodes Duplicate nodes symmetrically with respect to a

specified plane.

| Divide Nodes Divide nodes.
# Merge Nodes Merge all the nodes within a given tolerance.
¥ Scale Nodes Magnify or reduce the distances between nodes in

a specified direction.

¥ Compact Node Remove the unused node numbers and renumber
Numbers the remaining nodes sequentially.

45 Renumber Node ID  Renumber nodes.
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Element Toolbar

Element.. ____H
WG EMAT XN

I# Create Elements

| Create Line
Elements on Curve

%&| Delete Elements

| Translate Elements

Gl Rotate Elements

& Extrude Elements

[ Mirror Elements

%! Divide Elements

& Merge Elements
X Intersect Elements
& Change Element

Parameters

# Compact Element
Numbers

48 Renumber Element
ID

Create elements.

Create line elements along a curve.

Delete elements.

Move or duplicate existing elements by equal or
unequal spacing.

Move or duplicate existing elements by rotating
about a specified axis.

Create elements by translating existing nodes into
line elements, line elements into planar elements

and planar elements into solid elements.

Move or duplicate elements symmetrically with
respect to a specified plane.

Divide elements.

Merge continuously linked elements into a single
element.

Divide elements automatically at their intersection
points.

Modify the attributes of the modeled elements.
Remove the unused element numbers and renumber
the remaining elements sequentially.

Renumber elements.
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Result Toolbar

T - |
r RS RV P I R TRS |

#| Reaction Forces /
Moments

Verify support reactions by different components
based on the numerical values and sizes of arrows.

| Search Reaction Verify reactions at a specific support by numerical

Forces/Moments values.

= Deformed Shape Verify the deformed shape of the model.

| Displacement Verify the deformed state of the model by contour
Contour lines.

&R Search Verify the displacements of a specific node by
Displacements numerical values.

&| Truss Forces

%%| Beam Forces/
Moments

4 Beam Diagram

&7| Plate Forces /
Moments

& Wall Forces /
Moments

|3 Wall Diagram

52| Truss Stresses

% Beam Stresses

Veritfy the axial forces in tension or compression
elements by contour lines.

Verify the member forces in beam elements by
contour lines.

Verify the shear forces or the bending moments in
beam elements.

Verify the member force distribution per unit
length produced in plate elements by contour lines.

Verify the member force distribution per unit
length produced in wall elements by contour lines.

Verify the shear force and bending moment
diagrams in wall elements.

Verify by contour lines the axial stresses in trusses,
tension-only elements, compression-only elements,

cable elements, etc.

Verify the stresses in beam elements by contour
lines.
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7| Plane/Plate Stresses

. Plain Strain
Stresses

& Axisymmetric
Stresses

@ Solid Stresses

5| Vibration Mode
Shapes

X! Buckling Mode
Shapes

Verify the stresses in plane stress or plate elements
by contour lines or vectors.

Verify the stresses in plane strain elements by
contour lines or vectors.

Verify the stresses in axisymmetric elements by
contour lines or vectors.

Verify the stresses in solid elements by contour
lines or vectors.

Verify the vibration mode shapes and natural
frequencies of the model.

Verify the buckling mode shapes and critical
buckling load factors of the mode.
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Property Toolbar

Property...

x|

O awIEe=

Material

i Time Dependent
Material
(Creep / Shrinkage)

Time Dependent
Material
(Comp. Strength)

&8 Time Dependent
Material Link

bivd Change Element
Dependent Material
Property

ﬂ Section

& Section Stiffness
Scale Factor

#&; Tapered Section
Group

& Thickness

Enter the material properties of elements.
Define the material data related to time variant

concrete creep and shrinkage.

Define the change in modulus of elasticity of
concrete with time.

Relate the time dependent material data to the
general material properties.

In the case CEB-FIP is used to define Time
Dependent Material Property, the geometric shape
coefficient (h) may be changed.

Enter the section properties of linear elements.

Specify scale factors for the stiffness components
of line elements.

Group non-prismatic members so that the variable
section is defined irrespective of the number of the

elements constituting the variable section.

Enter the thickness data for plate elements.
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Query Toolbar

Query.. _____H
@ L | e P

#2| Query Nodes
2 Query Elements
=3 Node Detail Tables

%% Element Detail
Tables

15 Design Parameter
Detail Tables

Verify attributes for nodes.
Verify attributes for elements.
Verify attributes for selected nodes in table format.

Verify attributes for selected elements in table
format.

Verify the design parameters for selected elements
in table format.
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APPENDIX C. List of Shortcut Keys

Main Menu Parent Menu Children Menu Shortcut Key
New Project +(N)
File Open Project +(9)
Save +(s)
Print +(r)
Undo +(2)
Redo n
Cut ¥
Edit Copy +
Paste n
Delete
Find +
Redraw
Initial View +
Fit +
Zoom Window + +
In +
Out + B
Left +
pan Right +
View Up + @
Down +
Iso + + @
Top + (s +
Bottom + +
View Point Left + +
Right + +(®)
Front + + B
Rear + + @
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Nodes

Delete Nodes

Ctrl

Translate Nodes

Ctrl

Rotate Nodes

Ctrl

Main Menu Parent Menu Children Menu Shortcut Key
Rotate Left T +(+)
View Point Rotate Right + +
Rotate Up + +(1)
Rotate Down n +(3)
Previous View Status T
Shrink Elements +(x)
Perspective View +
Remove Hidden Lines + @
Render View
Element Type + +
Material + +
View Select Identity Section s *
Thickness + +(2)
Named Plane n +(€)
Structure Group n +(e)
Select Single + +(s)
Select All ¥ ¥
Select Previous + @
Select Recent Entities +(®)
Active
Activities Inactive &
Active All +
Active Identity + @
Display +(€)
Arch + +
Structure Wizard Frame + +
Truss + +
Model Create Nodes +[ A
R
R
R
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Main Menu Parent Menu Children Menu Shortcut Key
Project Nodes + + @
Mirror Nodes + + @
Nodes Divide Nodes + n
Merge Nodes + +
Compact Numbers + + @
Nodes Table + +(N)
Create Elements Alt) 4 @
Delete Elements + @
Translate Elements + @
Rotate Elements + @
Extrude Elements + @
Elements Mirror Elements + @
Divide Elements +
Intersect Elements +
Model Change Element N @
Parameters
Compact Numbers +
Elements Table + +(m)
Material Table T n
Properties Section Table + + @
Thickness Table T +
Supports Table + 4 @
Boundaries ]?23‘2 End Release N N @
Rigid Link Table ¥ +(®)
Mass Nodal Masses Table + +
gf(i?; Structure N
Check Structure Data gﬁ;ﬁi;;d];:nn:&z F12
Static Load Cases
Load Nodal Loads Table + + @
Load Tables
Beam Loads Table +(snift]) + (M)
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Main Menu Parent Menu Children Menu Shortcut Keys
Load Load Tables Floor Loads Table + + @
Analysis Perform Analysis
Results Combinations +
Preprocessing Mode
Mode
Post-processing Mode +
Project Status +
Query Query Nodes
Query Elements +
MCT Command Shell +
Tools Text Editor + @
Graphic Editor +
' New Window T
Window Full Screen T
Help Index
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(G + (s

@+ ()

Active All

Select All

Select Identity Element Type

Previous View Status

Bottom

Select Identity Material

(2]

Copy Select Identity Section

@ Active Identity ?;:gﬁ: End Release Select Identity Thickness

@ Display Rear Select Identity Named Plane

Find Front

Select Identity Structure
Group

@ Remove Hidden Lines

@ Iso

Perspective View

Shrink Elements

Left Material Table

@ Beam Loads Table Elements Table

@ New Project Nodal Loads Table Nodes Table

@ Open Project Floor Loads Table

@ Print Supports Table

@ Select Previous

@ Select Recent Entities | Right Rigid Link Table

@ Save Select Single Section Table

Project Status Top Thickness Table

Full Screen Nodal Masses Table

Paste

New Window Structure Wizard-Arch

Cut Structure Wizard-Frame

Redo Structure Wizard-Truss

@ Undo
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&) o @)+ (1]
Create Elements Create Nodes
Delete Elements Delete Nodes

Translate Elements

Translate Nodes

Rotate Elements Rotate Nodes
Extrude Elements Project Nodes
Mirror Elements Mirror Nodes
Divide Elements Divide Nodes
Intersect Elements Merge Nodes
Change Element Parameters Compact Numbers

DI0QIDIDQISIOIO]S

Zoom Fit Compact Element Numbers
Function + Function
Help Structure Group
Active Inactive
Redraw Initial View
Query Nodes Query Elements
Perform Analysis Text Editor
Render View Graphic Editor

Preprocessing Mode

Post-processing Mode

Static Load Cases

Combinations

AEREEREERERREE®

Check and Remove Duplicate Elements

MCT Command Shell

Shortcut Key Shortcut Key
Zoom Fit + Pan Down +
Zoom In + Delete
Zoom Out + B Rotate Right + +
Pan Left + Rotate Left + +
Pan Right + Rotate Up + +
Pan Up + Rotate Down + +
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