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MIDAS Family Programs are the group of software packages for structural analysis and design
developed by MIDAS IT Co., Ltd.

MIDAS Family Programs and all associated documentation are copyrighted and protected by the
computer program protection law.

For any enquiry concerning the program or related materials, please contact the following:

MIDAS IT Co., Ltd.
MIDAS IT Tower - Pangyo Seven Venture Valley,
633 Sampyeong-dong, Bundang-gu, Seongnam-si, Gyeonggi-do, 463-400,
: ~ KOREA
MIDAS
Modeling, Integrated Design & Analysis Software
Phone: +82-31-789-2000
E-mail: info@midasit.com
h_tt_p://www.Mida_sUser.com

Trademarks and Registered Trademarks referred to in this User’s Guide are as follows:

ADINA is a registered trademark of ADINA R&D, Inc.

AutoCAD is a registered trademark of Autodesk, Inc.

ETABS, SAFE, and SAP2000 are registered trademarks of Computers and Structures, Inc.
Excel is a trademark of Microsoft Corporation.

IBM is a registered trademark of International Business Machines Corporation.

Intel 386, 486, and Pentium are trademarks of Intel Corporation.

MIDAS is a registered trademark of MIDAS Information Technology Co., Ltd.
NASTRAN is a registered trademark of the National Aeronautics and Space Administration (NASA).
NISA 1l is a trademark of Engineering Mechanics Research Corporation.

ScreenCam is a trademark of Lotus Development Corporation.

Sentinel is a trademark of Rainbow Technologies, Inc.

STAAD Pro is a trademark of Research Engineers, Inc.

Windows is a trademark of Microsoft Corporation.

Internet Explorer is a trademark of Microsoft Corporation.

CIVIL 2


http://www.midasuser.com/�

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 programs have 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 5,000 domestic and overseas projects.

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

Due to the complex nature 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 programs and the User’s Guide before
using the programs. The users must also independently verify the results produced by the programs.

DISCLAIMER

Developers and distributors assume no responsibility for the use of MIDAS Family Program (midas Civil,
midas FEA, midas FX+, midas Gen, midas Drawing, midas SDS, midas GTS, SoilWorks, midas NFX ;
hereinafter referred to as “MIDAS package”) or for the accuracy or validity of any results obtained from
the MIDAS package.

Developers and distributors shall not be liable for loss of profit, loss of business, or financial loss which
may be caused directly or indirectly by the MIDAS package, when used for any purpose or use, due to
any defect or deficiency therein. Accordingly, the user is encouraged to fully understand the bases of the
program and become familiar with the users manuals. The user shall also independently verify the results
produced by the program.
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Preface

Welcome to the midas Civil program.

midas Civil is a program for structural analysis and design in the civil engineering domains. The program
has been developed so that structural analysis and design can be accurately completed within the shortest
possible time. The name Civil represents Civil structure analysis and design.

About midas Civil and MIDAS Family Programs

midas Civil is a part of MIDAS Family Programs that have been developed since 1989.

MIDAS Family Programs are a group 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 Civil Integrated Solution System for Bridge and Civil Engineering
Bridge . ) . .
. . midas FEA Advanced Nonlinear and Detail Analysis System
Engineering
midas FX+ General Pre-Processor for Finite Element Analysis
. midas GTS Geotechnical and Tunnel Analysis System
Geotechnical
Engineering . ) . . .
SoilwWorks Geotechnical Solutions for Practical Design
midas Gen Integrated Analysis and Design System for General Structures
o midas SET Structural Engineer’s Tools
Building
Engineering ) . .
Midas DShop Auto-Drafting Module for midas Gen
midas FX+ General Pre-Processor for Finite Element Analysis
. midas NFX Total Solutions for True Analysis-driven Design
Mechanical
Engineering ) ) ) ) )
Nastran FX Practical Solutions for True Analysis-driven Design

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

MIDAS Civil 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 Civil 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 Civil has been conceived as a result of the cooperation and efforts by a number of engineers and
professors. We expect that midas Civil 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 Civil.

CIVIL5



About the User’s Guide

The User’s Guide for midas Civil consists of the following 3 volumes and the On-line Manual:

Volume 1 Getting Started
Summary of the program contents and items to become familiarized
before getting started

Volume 2 Analysis
Explanation of the analysis backgrounds

Volume 3 Verification Examples
Illustration 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 Civil. 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 Civil in Volume 2.
Volume 2 describes the fundamentals necessary to perform finite element analysis using midas Civil. 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 Civil 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 Civil. Also
contained in Volume 1 are the following: the directions for various functions to run midas Civil
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
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 Civil.

Execute the documents of the “Tutorials” included in the midas Civil CD. The “Tutorials” supply the
modeling, analysis and results interpretation processes of simple structural examples. Practice midas
Civil following the procedures described in the “Tutorials”. 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 Verification Examples. The results of midas Civil have been verified by comparisons
with theoretical values and results from other programs. 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 Civil produces excellent results.
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Summary

About midas Civil

midas Civil is the ultimate Integrated Civil Engineering Solution for designing
bridges and general civil structures. It retains construction stage analysis
capabilities for Prestressed/Post-tensioned concrete, Suspension, Cable Stayed,
Specialty and Conventional bridges and Heat of hydration.




GETTING STARTED

midas Civil, developed in the object-oriented programming language Visual
C++, fully exploits the advantages and the characteristics of the 32bit Windows
environment for 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 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.

e i 7fn ¥
Eigenvalue analysis results of Suspension Br. for seismic design
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About MIDAS/Civil
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GETTING STARTED

The MIDAS 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 and Bridge Wizards are introduced.
Once the basic section and bridge information and tendon placement data for the
case of a PSC bridge are provided, the Wizard creates the completed bridge
model as well as the construction stage models. Also, a new Multi-frontal Sparse
Gaussian solver has been added lately, which has accelerated the analysis speed
dramatically.

midas Civil has the following areas of applications:

»

Analysis and design of all types of bridges
3-D Reinf. conc., Steel, Composite, Post-tensioned, Suspension &
Cable stayed bridges

Heat of hydration analysis of Mass concrete

Abutments, Piers, Breakwaters, Subways, Foundations

Underground structures

Subways, Culverts, Sewage & Water treatment facilities, Tunnel linings

Plant & Industrial facilities
Power plants, Transmission towers, Pressure vessels, Water tanks

Public facilities

Airports, Seaports, Train stations, Stadiums, Dams, Ports, Transportation
facilities
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About MIDAS/Civil
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GETTING STARTED

Installation

System Requirements

midas Civil operates on IBM compatible Personal Computer (PC) in the Windows
environment.

In addition, midas Civil requires the following minimum configuration:

Microsoft Windows 2000 / XP / VISTA/ Windows 7
MS Internet Explorer \ersion 6.0 or later version
Operating System
<Warning> In Windows Vista Operating System, program
compatibility issue occurs in some functionality.
CPU Pentium 1V or better performing PC processor
(Pentium 1V 3GHz or greater recommended)
Memory (RAM) 1GB (2GB or greater recommended)
HDD Space 5 GB (30GB or greater recommended)
Video Memory 128 MB or greater
GeForce NVIDIA type video card recommended
Video Card
(On-board video card is not recommended.)




About MIDAS/Civil

Installation Sequence

Installing midas Civil

Follow the steps below to install midas Civil.

1. Insert midas Civil CD into the CD-ROM drive.

2.  midas Civil 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:

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

directory E)

B

midas Civil Installation

‘Welcome to the InstallShield Wizard for midas Civil

Installation dialog box of midas Civil
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Once the installation program is initiated, the dialog box shown in the
figure above is displayed and the installation of midas Civil begins.
The installation will proceed step-by-step to the subsequent phases
following the displayed information. To proceed to the next step, click

. Toreturn to the previous step, click

midas Civil will be installed only in the system where Internet Explorer
version 6.0 or higher has been installed. Install Internet Explore if not
already installed and install midas Civil.

midas Civil - InstallShield Wizard [

| midas Civil needs MS Internet Explorer 6.0 or later to be installed.

midas Civil information dialog box

When the license agreement dialog box is displayed, read the agreement

carefully. If the terms and conditions are agreeable click “ and
the installation will continue.

Enter the user’s registration information and click

The directory selection dialog box will appear. Select the folder in which
midas Civil will be installed. midas Civil can be installed in the default
folder by clicking . To change the folder, click and
choose the folder in which to install midas Civil.

Once the program folder selection dialog box is displayed, select a
folder name for the registration of midas Civil icons and other related
programs. Click the button and copying the files will begin.

Once the copying of the files is complete, the “installation completed”
message dialog box will appear. Click and the installation
process now will be completed. If at this time “Review animations of
Tutorials” is checked and is clicked, then the installation will
be completed and the animation file will be executed immediately.




About MIDAS/Civil

Installing Sentinel/pro Driver

The Sentinel Driver is used to drive the Lock key of Sentinel hardware. To run
midas Civil and the Lock key the driver has to be installed. The Sentinel Driver
is installed automatically during the installation process of midas Civil. 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 Civil 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:

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

To uninstall the Sentinel Driver follow these steps.

1. Press the left side Shift key and insert the midas Civil 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:

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

11



GETTING STARTED

Registering the Protection Key

To operate midas Civil properly, register the serial number after connecting the
protection key to the parallel port.

1. Connect the Protection Key to the Parallel Port.

2. Execute midas Civil.

3. Select Register Protection Key in the main menu.

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

5. Click oKk |

12



Before Getting Started

How to Use the On-line Manual

& ~B Symbol in On-line
manual signifies that the
Mouse editor is
supported for the
corresponding data entry
field. The Mouse editor
replaces the keyboard
function for defining
materials, distances, etc.
on the screen.

When using midas Civil, 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 Civil. 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.
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GETTING STARTED

Recognition of Input/Output Files

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

Data Files

fn.mcb  Binary

fn.mct Text

& Refer to Tools>MCT
Command Shell in On-line
Manual.

The basic data file of midas Civil

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

The basic data file of midas Civil

If necessary, it can be modified using Text Editor.
The user may transform the data generated by midas
Civil into a format suitable for other S/W. The data

file can also be used for MCT Command Shell. ¢

>Export>CiviI MCT File creates a file and

>|mport>CiviI MCT File recalls the file in the
format used by midas Civil model data.

14



Before Getting Started

Analysis Output Files

fn.cal

fn.ca2

fn.ca3

fn.ca4

fn.cab

fn.cab

fn.anl

fn.out

fn.cd8

Binary

Binary

Binary

Binary

Binary

Binary

Text

Text

Binary

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 data obtained from a moving load analysis,
influence line/influence surface and support settlement
analyses
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>Text Output

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

File generated automatically by Analysis>Perform
Analysis

File for all the design data generated in the process of PSC
design

File generated automatically by PSC>Perform Design

15



GETTING STARTED

& Refer to “File>Import/
Export/Data Conversion”
of On-line Manual.
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Graphic Files
fn.color Binary  Color data file of midas Civil
Click L_s==_Jin Color and Print Color tabs from
the View>Display>Display Option.
fn.emf  Binary  Graphic data file of the model window in the EMF
(Enhanced Meta File) format
File generated automatically by [E>Print Meta File
fn.omp  Binary  Graphic data file of the model window in the BMP
(Bitmap) format
File generated automatically by >Graphic File
fn.jpg Binary  Graphic data file of the model window in the JPEG
format
File generated automatically by &- Graphic File
fn.mgf  Binary  Graphic data file produced by Graphic Editor of

midas Civil

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

Data Transfer Files*

fn.dxf

fn.s90

fn.s2k

fn.std

fn.gti

Text

Text

Text

Text

Text

AutoCAD DXF file compatible with data for midas
Civil

Data file of SAP90 compatible with data for midas
Civil
Data file of SAP2000 compatible with data for midas
Civil
Data file of STAAD compatible with data for midas
Civil

Data file of GT STRUDL compatible with data for
midas Civil
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Other Files

fn.bak Binary  Back-up data file of midas Civil
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
Civil
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 History Function data file required for a time
history analysis
File produced by Load>Time History Analysis Data
>Time History 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 [ E®o | putton of the

Batch Output Generation dialog box generates the

file, which can be accessed by the [ Fxwort |

button.

17



GETTING STARTED

Organization of Windows and Menu System

The Menu System of midas Civil 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 Civil and the Menu system
are as follows:

Bqared Sops

Task Pane

: ) Optional Steps

- '. [+]
Tree Menu, | 2" rete

== -4
L]
o
Context Menu 2
°
o
°
o
: o
Command Line n

oL [T ) conmomatrs Memsanye | iy simzsage |

Organization of the working windows and the Menu system of midas Civil
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Before Getting Started

$ When running CIVIL 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 CIVIL, the
use of Icon Menu or
Context Menu will be
more effective.

Main Menu

The commands and shortcut keys for all the functions necessary to run midas

Civil are built-in.
File

View

Structure

Node/Element
Properties

Boundary
Load
Analysis

Results

PSC

Pushover

Design

Query

Tools

File, print, data transfer and related functions

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

Entering model data and automatic generation of grids,
groups, etc.

Entering nodes and elements
Enter material, section, inelastic properties

Enter supports, spring supports, links, release conditions,
offset, 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 PSC Box girders for ultimate limit
state and service limit state verification

Pushover analysis for seismic design

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

Status verification functions for nodes, elements and related
data

Assignment of unit system and preferences setting, MCT
Command Shell, computation of bill of material, extraction
of seismic data, Sectional Property Calculator, General
Section Designer, etc.

19
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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.
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Drag & Drop capability of Works Tree tab changes the PC beams graphically

Context Menu

In order to minimize the physical motions of the mouse, simply right click the
mouse. midas Civil 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 Civil.

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.
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Data exchange with Microsoft Excel

21



GETTING STARTED

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.

Element Snap
Coordinate Unit Change Zoom Fix for Stage Location Control

| |

” N v |mm v P [non v UERE |
Active Fix Dynamic Query

Select Filter

¥

fu:0,0,0

—
BG: 0,0,0

[r—
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Toolbar and Icon Menu

Icon Menu helps the user promptly invoke functions frequently used in midas
Civil. 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>Customize. For more information on any
icon in the Toolbar, place the mouse cursor on the icon in question and Tool Tip
will provide a short description.

Refer to “APPENDIX A. TOOLBAR AND ICON MENU” for more information
regarding the Toolbars and the corresponding Icons.
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Default positions of the Toolbars and status tabs in the window

23



24

GETTING STARTED

ect
ormasian

W‘ l"“‘""' e

ve SAS.,
Save Currenr Stage As..
Hmport e

| $Exoor
[Descripsan:
Create & new profect

m

x| Set Accelerator bor Rilibon meny

Cyrment ©

Benvave

F & New Shorcut keys:

Tockhars:

¥ Selection
Whctivation

i View Cararal
#Change Mode
CGrid

LiSnap

¥Zoom
wlynamic View
o Viirw Poinit
[JPan

tiow..
Rename...

Delete

| 1 Show et Iabels

Dialog box of Tools>Customize




Preferences Setting

Assignment of Unit System and Conversion

In practice, there are diverse working conditions and forms of data entry. midas
Civil 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.
Unit Systern @
Length Force (Mass) Heat
* m M (k) " cal
" m kN (ton) O keal
" kgf
" mm ko (k) L]
" tonf (ton)
Rt " IbfF (lb) LY
™ in " kips (kipsig) % Btu
Temperature
&+ Celsius " Fahrenheit
Mote : Selected units are displayed in relevant
dialog boxes, Yalues are NOT changed with
niniks.
™ Set/Change Default Unit System
[o]:4 | Apply | Cancel |

Dialog box of Unit System Setting
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Preferences Setting

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 Civil 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

View
Data Tolerance
Property

Design

Load

Preferences

=) Environrment
- General

- Data Tolerances
- Property

Load

- Resulks

- Design

- Motice & Help

- (raphics

[=]- Cukput Formats

- Formats - Dim, & Others
- Formats - Forces
- Formats - Loads

[ Save Changes Upon OK

26

m

Provide the user’s name, company logo & set the
automatic file saving defaults.

Set the default window and its size.

Assign the bounds of nodal combination and the
upper limit of numerical values to be recognized as
zero (0).

Assign the basic database for materials and sections.

Assign applicable design standards for different
material type properties.

Save the database for the floor loads

Wigw and Display Environment Setting

Initial Model Baundary Size : 9.14 m
Initial Point Grid

Grid Space x ¢ 0.6l m v |D06L m [~ arid On
Iriitial Yiew Point

{* Iso-Wiew ™ Top YWiew

Snap
I~ Point Grid I Line Grid v Mode Jv Element

Default Al | Set Default | oK | Cancel

Dialog box for Preferences




Preferences Setting

& Refer to “Preferences
Setting for Modeling” in
Getting Started &
Tutorials

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
Assign the spacing of point grids to display in the window.

Grid Space x Spacing of point grids in Xx-direction in user
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
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Default window of midas Civil
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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.
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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 Tools>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 1m 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 Snap functions supported by midas Civil are as follows:



Preferences Setting

B%% Point Grid Snap
Search the point grid contiguous to the mouse cursor.
Set the point grid by 2528 Define Point Grid of Structure>Grids.

¥ Line Grid Snap
Search the intersection of line grids contiguous to the mouse cursor.
Set the line grid by I Define Line Grid of Structure>Grids.

«*Node Snap
Search the node contiguous to the mouse cursor.

¥ Element Snap
© Line Element means Search the midpoint of the element contiguous to the mouse cursor.
iLen";?{ILZSLLJZ‘ZJ“’e In the case of a line element®, the position of the snap may be adjusted by
nodes such as truss or using the Snap point assignment function to the right of the status bar located
beam elements. at the bottom of the window. For example, the user may locate the snap at the
third points of an element (CJ "2/ 3 <)), 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.
<2 Snap All
Select all the above-mentioned snap functions.
¢ To release Sr'1ap types :}E“ Snap Free
separately, click the A ey
relevant Icon so that it Release all the snap functions.

switches to Toggle Off
state.

o

E= Forc)

Snap Point

BE|=E008 00 %40

Mouse Cursor

Snap Point Mouse Cursor
(7

A"

Model View 3

Examples of Snap applications
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Modeling Preferences Setting

$ Refer to Analysis for
Civil Structure>
Numerical Analysis
Model> Coordinate

Systems and Nodes.

& Refer to Analysis for
Civil Structure>
Numerical Analysis
Model> Coordinate

Systems and Nodes.

30

Coordinate Systems
The coordinate systems used in midas Civil are as follows:

» Global Coordinate System (GCS)
» Element Coordinate System (ECS)
» Node local Coordinate System (NCS)

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 Civil, 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, ¥, 2)

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

YV V V VY
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& Refer to “Open File and
Setting of Preferences>
Working Plane and
Grids” in Tutorial 1 to
understand this
procedure.

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

User Defined Coordinates and Grids

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

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

User-defined Coordinate System may be saved with pre-defined titles (Named
UCS), which can be recalled interchangeably with GCS.
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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 Civil 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 [ Define 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, MCT Command
Shell and Model Window in midas Civil. Using the Dialog Box, the data can be
entered by both mouse and keyboard. The keyboard is mainly used for the Table
Window and MCT 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.

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

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

e Cancel the current data entry and close the dialog box.

@ 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
Civil 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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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.

MCT 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 Civil 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> 77 x 20° > PHI * 20/2

<Example> 35+ 3x (sin 30° + 2y/cos2 30° +sin2 30° )
5435 + 3 * (sin(30) + 2 * SQRT(cos(30)"2+sin(30)"2))"

35
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Notation Content Remarks
( Open parenthesis -
) Close parenthesis -
) ??‘;vgs%tJZre, "3—cube) Ex:2°=2"3
+ Addition -
- Subtraction -
* Multiplication -
/ Division -
Pl Vs 3.141592653589793
SQRT | Ex.: V2 = SQRT(2)
SIN Sine Unit: Degree
COsS 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 Civil

8§ 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 Civil 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

@ i Shrink is typically
used to check the
connectivity of nodes
and elements.

The Model Shape Representation functions of midas Civil 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 Civil are as follows:

& Shrink ®
Display the modeled elements in proportionally reduced sizes.

<1l 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.

37
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€ This model is viewed
with Shrink, Perspective
and Hidden using the
Model
Shape Representation
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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Arch Bridge: 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.

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

= Display Option9
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

]
ol el M=) AT T 3

| enderView: Model of Cae taydige o

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

All the View Manipulation functions of midas Civil 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.

The View Manipulation functions of midas Civil are as follows:
View Point

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

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

O 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

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

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

« 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.

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 = 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 Civil 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.
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GETTING STARTED

& By keeping the mouse
left-shifted and moving
the mouse cursor, the
model window will
follow the course of the
mouse.
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4\ Model View,

" ynamic View

6 Using Il Rotate Example of Rotate Dynamic application

Dynamic, drag the
mouse cursor downward
or upward.

The View Point will
move downward or
upward following the
drag direction.

Model Rotation
Direction |-

=

(=T Y I T VY]

Model Rotation
Direction

uonoaiig Beig asnop
Mouse 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 Civil are as follows:

“w  Select Identity-Nodes
=] Group

[ Select Window

2k Select Intersect
Select Volume

Select Previous

Bl &

—

k
e
b

Select Identity-Elements
Select Single

Select Polygon

Select Plane

Select All

Select Recent Entities
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Graphical Selection

[% 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.

[« Select Window & 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.

iR Frersect Lne

b e “IR - T
8 vohe...

F R = YRy

@BEGEI O

find [ | 3=




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. (@)
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GETTING STARTED

[ Select Polygon  Ey 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. @

¢ To enter a loading S VS —
acting on an inclined — e e T
roof, select only the
beam elements on the y
slope. e Polygon ! ——

& To modify the boundary : . 1
conditions at the :
supports, selectonly | T T T T B
the supports by forming
a polygon.

Polygon

Select Polygon

2k Select Intersect %% Unselect Intersect

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

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

© To modify the element
types, select the vertical
and diagonal members
of the truss roof.

Select Intersect
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Selection and Activation / Deactivation

¢ Planes non-parallel to
GCS or UCS can be
easily assigned by
means of 3 Points. The
figure shows an inclined
roof lying in a plane
assigned by 3 Points
placed on the grids.

E¥ Select 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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GETTING STARTED

ﬁﬁ Select Volume

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

& Specified Selection

% Select Identity-Nodes
T Select Identity-
Elements

¥ Group Selection
Select Previous

2l Select Recent Entities

® Select All

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.

Specified Selection

"% X Select Identity

Element Type
Material

Section
Thickness
Named Plane
Story

Supports

Beam End Release
Wall ID
Structure Group
Boundary Group
Load Group

@ Unselect All

Select or unselect all the nodes and/or elements.

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

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

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

Selection by type of element

Selection by type of material attribute
Selection by type of section

Selection by type of thickness

Selection by name of plane

Selection by ID of story

Selection of nodes by support condition
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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& A section type is
selected to modify
Element Type using

T Select Identity-

50

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.
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Select Identity — Section
¥l 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 Civil 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.

= ﬁ Structure Group : 8
@ 5_GA0[Mode=0 ;: Element=11]

5_G1 [ Node=0; Element=0 ]
5_G2 [ Node=0 ; Element=0]
5_G3 [ Node=0; Element=0 ]
5_G4 [ Node=0; Element=0 ]
5_G5[ Node=0; Element=0]
5_GE [ Node=0 ; Element=0 ]
= 5_G7[Node=0; Element=0]
-+, Load Group: 6

to LG2
toLG3
i
LGS
o LGE
LG
512 Tendon Group: O
ﬁ Boundary Group: 7
Ao
Aoz
& B3
FoA

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 # Group,
select Structure Group from the Group tab of Tree Menu and select

Hew.. after right-clicking the mouse.
Define Structure Group \EI
Mame | 5.a0
Suffix ¢ | ko7
(Example 1 356 7 to 20 by 2)
| 1z| 2] ¢ dd
5_G0 Modify
g:g; Delete
5 a3
set Delete Iy
5.G5
5_GB
5_G7
Close

Define Structure Group

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

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

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

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

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

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

Define Boundary Groups and Load Groups similarly. @
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GETTING STARTED

$ When y-axis is selected
in the Filter selection field
and specific selection
functions are executed,
only the elements parallel
to the y-axis will be

selected.
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Filtering Selection

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

O below.

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

& Model Window is
simplified by
deactivating the cables
in a cable stayed bridge
model.

€ Only the main girder,
arch rib and hangers
are activated to check
the moments in the
girder.

Model Activation/Deactivation

ta Active / [Z 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.

Active/Inactive

55
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56

For instance, by only activating the deck part of a bridge on the screen, can our
modeling task become 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/lnactive function is used in connection with Selection. After
selecting the desired parts, activate or inactivate the relevant selections by using
the functions outlined below.

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

[Z 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.

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

&5 Active ldentity
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.

71 Active Previous
Return to the previous active or inactive state.



Modeling

Nodes and Elements Generation

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

midas Civil 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
Civil:

» 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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UCS Coordinates GCS Coordinates

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.



Modeling

$ When duplicating
distance, use the
mouse cursor instead of
typing a numerical
value in the data field.

& Copy: Assign to copy
Move: Assign to move

€ Use when duplicating or
moving elements while
the material and section
properties are altered.
(Applicable also where
column sections change
while a building is
modeled by copying
each story.)

& Specify whether or not
to include the relevant
attributes when
duplicating nodes or
elements.
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GETTING STARTED

& 22 undo cancels an
unlimited number of
previous tasks.
ﬂﬂ 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.

60

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.

* Delete Nodes
Remove nodes.

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

°5 Rotate Nodes
Duplicate or move the existing nodes by rotating about a given axis.

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

«]= Mirror Nodes
Duplicate or move the existing nodes symmetrically with respect to a
particular plane.

9¢ Divide Nodes
Create additional nodes by dividing a straight line between two nodes into
equal or unequal spacings.

2 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.

¢* Start Number
Assign the start number for new nodes to be created.



Modeling

Elements Generation

& — Undo cancels an Use Model>Elements or Element Toolbar to generate elements. The menu for
unlimited number of material and section properties need not be accessed separately. By clicking the
previous tasks. .| button to the right of the material and section properties list in the dialog bar
— Redo recovers the . P
previous tasks canceled 10 the elements, the related attributes can be added or modified. If necessary,
by Undo. new material and section numbers can be assigned to the elements while being

duplicated.

|.* Create Elements
Create new elements.

w2 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.

= 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:
¢ 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.

(I Mirror Elements
Duplicate or move existing elements symmetrically with respect to a

particular plane.

2% 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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> Intersect Elements
Divide automatically existing line elements intersecting one another relative
to the intersection points.

=3 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.

L= Renumber Element ID
Renumber existing elements either partially or entirely.

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

& Extrude the plate
elements created by
midas FX+ into solid
elements.

& Extrude the temporary
beam elements, which
represent a section of a
bin to form a complete
bin reinforced with
stiffeners.

€ The Shrink function
reduces the element
sizes and thus enables us
to readily verify the inter-
connection of the
elements.
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GETTING STARTED

& 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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Modeling

Structure Wizard functions

& Refer to “Structure>
>Wizard” of this
Manual.

Depending on the characteristics of a structure in question, the Structure Wizard
functions may simplify the data entry, thereby increasing productivity.

Especially, Bridge Wizard simplifies modeling and reduces the modeling time

for various types of Cable Stayed, Suspension and Post-tensioned Box bridges.

Structure Wizard

— Beam

f Arch

A Truss

& Shell

4 Cable Stayed Bridge
¥ FCM Bridge

I FSM Bridge

& Grillage Model

M RC Frame/Box

i Column
B Frame
2 Plate

4 Suspension Bridge

F- ILM Bridge
= MSS Bridge

& Transverse Model
= RC Slab Bridge

=/ PSC Bridge

Arch Wizard (=]
Input/Edit IInsert |
T
bl Mumber of Segments
m Parabolal M TR =]
Boundary Condition Span(Ly [ 18 o
@ Pn " Fix  None Height(H) | 9 I
I Show Element Mo,
Material [0 ~| J
Section [o [ S
1
a
Z
L«
[s]'4 | Close | Apply

Structure Wizard dialog boxes

Truss \Wizard

Input [Edi | msert |

Type

Murnber of

= [A"A =

L & m

HL |12 m

Hz |0 m
v Apply out-to-out Size

[~ Show Dimensions

=
ot |© m
pz |o m

Option
" Symmetric

o Asymmetric

Close | Apply I
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GETTING STARTED

Material and Section Properties Generation

66

midas Civil provides various material and section database, and we are also free
to define User-defined material and section properties. In the case of a composite
structural steel bridge girder, the section properties of non-composite and
composite sections can be reflected in the analysis. Sectional Property
Calculator calculates section properties for an irregularly shaped section.

Material Properties
midas Civil supports the following material properties:

Steel
ASTM (American Society for Testing Materials)
CSA (Canadian Standards Association)
BS (British Standards)
DIN (Deutsches Institut fir Normung e.V.)
EN (European Code)
UNI (Ente Nazionale Italiano di Unificazione)
GOST(Russian: T'OCT): Russian National Standards (rocymapcTBeHHBIN
CTaH/apT)
IS (Indian Standards Institution)
CNS (Chinese National Standards)
KS-Civil (Korean Industrial Standards)
KS (Korean Industrial Standards)
JIS-Civil (Japanese Civil Standards)
JIS (Japanese Industrial Standards)
GB (Guojia Biao Zhun(China))
JGJ (Jian Zhn Gong ye Jian Zhn Biao Zhun(China))
JTJ (Jiao Tongbu Jian She Bia Zhun(China))
JTG (Jiao Tongbu Gong Lu Biao Zhun)

Concrete
ASTM (American Society for Testing Materials)
CSA (Canadian Standards Association)
BS (British Standards)
EN (European Code)
UNI (Ente Nazionale Italiano di Unificazione)
GOST(Russian: T'OCT): Russian National Standards (rocymapcTBeHHBIN
CTaH/apT)
IS (Indian Standards Institution)
CNS (Chinese National Standards)
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KS-Civil (Korean Industrial Standards)
KSO01-Civil (Korean Industrial Standards)
KSO01 (Korean Industrial Standards)

JIS (Japanese Industrial Standards)
JIS-Civil (Japanese Civil Standards)

GB (Guojia Biao Zhun(China))

JTG (Jiao Tongbu Gong Lu Biao Zhun)

Reinforcing Steel

ASTM (American Society for Testing Materials)
CSA (Canadian Standards Association)

BS (British Standards)

EN (European Code)

UNI (Ente Nazionale Italiano di Unificazione)
GOST(Russian: T'OCT): Russian National Standards (rocymapcTBeHHBIN
CTaH/apT)

IS (Indian Standards Institution)

CNS (Chinese National Standards)

KS-Civil (Korean Industrial Standards)
KSO01-Civil (Korean Industrial Standards)

KSO01 (Korean Industrial Standards)

JIS (Japanese Industrial Standards)

JIS-Civil (Japanese Civil Standards)

GB (Guojia Biao Zhun(China))

JTG (Jiao Tongbu Gong Lu Biao Zhun)

SRC
Combinations of the above-mentioned steel and concrete materials

User Defined

The user may define the properties directly as well as defining the properties
of Isotropic Material and Orthotropic Material.
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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.
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To enter material properties, use Properties> &=]Material Properties.

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

Properties [2£30] fection Data ==
Material | Section | Thickness | DBfUser |value | sRC | Combined | PsC | Tapered | Composie |
10 [ Name [ Type | standard [ add... \ SectionID [ 1 ‘ T 1section j
Hadfy...
Hame o User @ DB UND i
Delete
=
_ow | e [
Import =
Renumber
A15C2K(LE)
H 0 m
p ¥ Bl o m
b o m
Close t1 o m
2 0 m
tf2 a m
" 0 m
rz o m

W Consider Shear DeFarmation.

Offset :  Center-Center

Changs Offset ...

Show Calculation Resuts.. | oK Cancel Apply

Dialogue box for Material Properties

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:

1. Click =] Material Properties for material data input.

2. Select the desired material properties from the list of material properties
of the dialog bar used for the generation of elements.

3. 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.
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& 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 arbitrary material numbers to the
elements being generated irrespective of the true material data. The assigned
materials are subsequently revised.

1. Click =] Material Properties for material data input.
2. Create elements without assigning material data concurrently.

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

4. Use Node/Element> =i Change 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 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.mcb) may be imported
mpar: | fOr entering material properties.
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Time Dependent Material Property Data

When a construction stage analysis is required for a long span bridge structure to
reflect shrinkage and long-term deflection, or a structure is analyzed for heat of
hydration, time dependent material properties must be incorporated.

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

1. Define material property data for creep and shrinkage in Properties>
EBCreep/Shrinkage.

Add/Modify Time Dependent Material (Creep / Shrinkage)

Name ;| Code :
CEB-FIP(1590)

Characteristic compressive strength of concrete
akthe age of 28 days fck) :

Relative Humidity of ambient srvironment (40 - 99) :

Notational size of member :

User Defined

h=2%*Ac fu {Ac : Section Area, u : Perimeter in contact wi
Type of cement
" Rapid hardsring high strength cement (RS}
& Hormal or rapid hardering cement (, R}

" Slowly hardening cement (5L)

Age of concrete at the beginning of shrinkage : 3 5:' day

Show Result... oK cancel [ Apply

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 Properties> &H User Define.

2. Define a function of modulus of elasticity of concrete in Properties>
ElComp. Strength.

AddyModty Time Degendent Maternl {Comp. Srength)

asre e Factor T aph Opriors:
B3 i

P =

Mean compresseve shiergth of conaete
ok e g o 28 dys (Teketdita, )

ED ok
Gentent Typals)
urzozm =l
il o Gragh | 4l o Cancel

Variation of Modulus of Elasticity of Concrete
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3.

Relate the time dependent material properties to the general material
properties previously defined in Properties> Material Link.

Time Dependent Material Link !

Time Dependent Material Type

Crosp/shrinkage  MoNE ¥ .|
Comp. Strength MOME - J

Select Material ko Assign

Selected
Materials

Materials

Cperation

Add [ Modify Delete
No Comp. ...

1 40 400 c400
2 cam c2m cz70

Time Dependent Material Link dialog bar

If Properties>Change Property is used, the Notational Size of Member,
“h”, defined at the time of defining the time dependent material
properties is replaced with the changed “h”. The “h” value defined in
Time Dependent Material (Creep/Shrinkage) is ignored.
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Section Properties

midas Civil supports the following section property data:

DB Selection among international standard section databases
AISC American Institute of Steel Construction
CiIsC Canadian Institute of Steel Construction
BS British Standards
DIN Deutsches Institut fiir Normung e.V.
UNI Italian National Standard
GOST Russian National Standard
STO_ASChM Russian National Standard
1S84 Indian Standards
JIS Japanese Industrial Standards 2000
KS Korean Industrial Standards
GB-YB Guojia Biao Zhun-Yejin Bu Biao Zhun
Pacific(SI) Bentley Pacific Standards(SI Unit: kN, m, mm)
CNS91 Taiwan Standards

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

PSC Prestressed concrete sections

Tapered Tapered sections
Composite  Section properties of before and after composite action

The section data in midas Civil is entered using Properties> 2 section
Properties.
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Properties =

Material  Section | Thickness |
1D [ Mame [Type | shape = Add... ‘
1 Pier User 3
2 TAP-PSC:L Tapered  1CEL oot/
3 TAP-PECI2 Topered  ICEL |E D
4 PSC1 FsC 1CEL
5 PSCz PsC 1CEL Copy
& TAP-PSC:2L Tapered  1CEL
7 TAP-PSCi22 Tapered  1CEL Inport
& TAP-PSCI23 Topered  1CEL
9 TAP-PSCiZ4 Tapered  1CEL Renumber
10 TAP-PSCI2S Tapered  1CEL
11 TAPFSC:26 Tapered  1CEL
12 TAPPSCi27 Tapered  1CEL
15 TAPPSCI28 Topered  1CEL
14 TAPFSC:2S Tapered  1CEL
15 TAPPSCi210 Tapered  1CEL
16 TAP-FSC:2IL Tapered  1CEL
17 TAP-PsCi212 Topered  ICEL -

« i ,

Hil8 B:8.1 Close

Dialogue Box Section

Section Data

DE{Liser ‘

Section 1D |1

‘ [ solid Rectangle j

HName | Pier " User DB AISC2K(US)

Sect

Offset : Center-Center

Change Offset

Narme

o

AISC2K(LIS)

¥ Caonsider Shear Deformation,

Show Caleulation Results... |

oK Cancel
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€ When section data are
additionally required

while creating elements,

it will be more
convenient to use the

D button to the right of
the section listin the
Create Element Dialog
Toolhar

@ 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.
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Depending on the user’s preference, section data in midas Civil 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 Properties 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 Properties to enter the section data.
2. Create elements without assigning section data concurrently.

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

4. Use Node/Element> s, Change 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 __ meat | from the MCB files (fn.mcb)
used in other models. The user may expedite the sectional data entering process
by establishing a DB in an MCB 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.

& Defining Offset in
Section Properties here
eliminates the need to
define offset again in
defining boundary
conditions.

& Section dimensions
need not to be entered
when Value is defined.

midas Civil computes the following section properties automatically:

DBjUser |value | srC | combined | pSC | Tapered | Composite

‘ T 1-section j

Section D[54

e [ ]
T 1-section

T sox

Q) ripe

F Double Angle
JC Double Channel

[ solid rectangle

@ solid Round

© octagon

@ soid Octagon

& r-octagon

© Track

@ Solid Track

B Half Track

[ coid Formed Chamel

L vee il

[ Consider Shear Deformation.

Offset : Certer-Center

Change Offset

Section Data (=39

3 Cancel Apply

Show Caloulation Resuts.., |

DB/User Section

Dejuser Yalue |sre | combined | PsC | Tapered | Composite

‘ T 1-Section j
C channel .

SectionID |54

Hame

T T-Section
O e
Q) Pz

T couble Angle

JE Couble Channel

[ solid Rectandle

@ solid Round L
&) octagon

@ Solid Grtagon

B r-octagon

i Track

@ Solid Track

B Half Track

? General Section

T STEar

Offset s Center-Cerker

Change Offset

| oK Cancel Apply

Section Data ==

Value Section

DBfUser | value | SRC  Combined | psc | Tapered | Composite

Section D[54 ‘|I| 21 Conbined Shape

Name

T 1 Combined Shape

' 1-C Combined Shapez
[ 1T Combined Shape
T 2TtWeb Opened )

== 2r(web Opened 1)2
B 1-shape with 2T or Web

& web Opened 1 with Stiffener

2L 2C with Web Platet
T =C with Web Platez
T* C with Web Plate
S Cwith Web Platez

g a-ange

T t-shape with Plate
= T

tf o m

[¥ Consider Shear Deformation,

Offset :  Center-Center

Change Offset ...

Section Data [E==]

3 Cancel Apphy

Show Calculation Results... |

Combined Section

Section Data ==

DBfUser | value  SRC | Combined | PsC | Tapered | Composie |

Section ID shape (] rect-gox-Open -

HName

Concrete Data

HC |0 m
e [0 m
Steed Data
CUser DB un -
Stesl Name -
o
H [ m
B 0 m
[ 0 m
11 0 m
< 0 m
3 [ m
Material

EsfEc ]
DsiDe )

ps [0 re [0
Combined Ratia of Conc 1
Replace @ steel )

[ Consider Shear Deformation.

Offset ;. Center-Center

Change Offset.

Show Caloulation Results... |

oK Cancel Apply.

SRC Section
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Sectsun Dt

Difuicer | vale | SRC | Combined FSC | Tapared | Composte |

Sechon @ [54 T
- g i
REEF roc-acen

W scncnn

W Pacecmiz

X rcmn

X

1CHL, JCELL -

o Thidk Hit m m
for Shesr{bolal) [l " o
o T waz | m
- s c m
¥ Cornider Shose Dlcrmation.

Offsat 1 Center-Conter

Change Offsel ... (-h'i'r Ingt... ) | Dinplay Cortrod |

Shew Caloubation R, x| conend gty

PSC Section

00000
0.0000 | | oom|
0.0000 | 0.0000 |
0.0000 | | ooom]
| oo000] [ ooo00]°
0.0000 | B03 0.0000
HI 00000
Hi2 | 0.0000 |
HIZA | 0000 | 0.0000 |
HI2:2 00000 00000
HI3 [ifii] 0000
HIZ-1 0.0000 0.000
Hi | oo 0.0000 |
Ha-l | 0000 | oomo|
Hia-2 0.000 g

DBfUser | Value | SRC | Combined | PSC Tapered | Compostee |

SectionD |54 |'U' PSC-LCELL j
Mame [PSC s 2 O |
Dimension

T

Ji2
Ji3
Jia
JIs

3
2
ad

S1-Auto
S2-Auto
S3-Auta
Thk.(53)
T-Auto

 dxs Varigtion Linear -
ohdsvariaton [t v
I Consider Shear Deformation.

[~ Mesh Size for SHFF. Cdc. @

0.0000 | m

B At Gt S 1 |

Offset 1 Center-Center

Change Offset

Display Centraid

Section Data ==

Section Data ==

DBjUser | value | sRC | Combined | PSC | Tapered Composice |

SectionID |54 Name | Comp-Box

Section Type:  |SteelBox =]

Slab Width I

Grder:hum  J2 = c1c |70 cm
Slab

Girder
Hw 210 tw 1 om
B1 Si Bz |250 o
Bf1

T
250
10

1 [1 tz [t o
5 5
15
e

ML

T
EsfEc  [5633  bsfoc  [3.0792
Ps 0.3 o8 0z

8] ()
I Muliple Modulus of Elasticity
Es/Ec {Long Term) 0
Es/Ec (Shrinkage) 0

Offset : Center-Center

Change Offset ...

¥ Consider Shear Defarmation.

Show Calulation Results... | oK concel | pply

Show Calulation Results... | oK concel | pply

Tapered Section

Composite Section
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User Define ] Changs Property
B CreeplShrinksae T Material Lk
B comp. strength
Tima Depandent Mataria

H Inefastic Hinge: ~
4 Group Dampng ~

Section Section  Tapered Thickness loment ‘ erig ~ Property
: Homent [ ielssc Maten + | P2

roperties  Manager ables

Madel View

CreepfShinkage T Matend Link

FE Uier Defre T Change Prooerty. [ )
Comp, Strennth i

Materil g
Properties | &
e Depedenl Msterdl fastic

:
Materal | Properties  Manager

Section Inelastic Properbes Tablas

7= D | 7 T 4

TWodel Ve

= o ! i ouD Damging *
Section  Secton  Tapered Thickness  Moment
Curvature

[ Inelastic Matesial =
“RIEE roperies

R

For Heb, press F1

eI

None!

Applicable Section Shapes
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Properties>Tapered 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.

|

. Ll P
S - =~ =1+ 1 1= L/ 20/

Tapered Section Group
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Thickness Data

The thickness data for plate elements in midas Civil 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 C

ivil has the capability of entering stiffened or reinforced (ribbed) plates,

which may often be used in the flanges of steel box bridge girders.

Thicl

kness Data === Thickness Data ==
value | stifened | vaue  Stifened |
Thidness D [ 1 Thickness 1D [ 1  value € User DB [AIsczr(s)
o
@ Inplene &Outof-plane | 5 o
Thickness for Weight [0 n
© 0
In-plane Rib Position : Olezr (W Uy
Out-of-plane 0
yzsection | xa section |
[~ Flate Offset
o L vee -
0 A;
S 4 In-Flane 15 -
@ % Out-of-Plane | 4 m
0
E( s 3 m
istance
HI Al ™

\ oK Cancel \ Apply | | oK Cancel | apply |

Entering thickness data (Value)

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

midas Civil 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
Tools>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.
» The properties of a hybrid section consisted of a number of different
materials can be calculated.
B VDRSSP VIST- [SPeT] =& f@aﬂ
EJB‘EIVY FWE x ﬁf:'z < TEE [ch@S] 00 Jlrravr- el -
(=)
Q
+
T T OO T
4
—p———
: T T
*
: O T T
(3
“
1 "« LT LTI
b
T
T
-]
st | LTI\ Pt s /
P ) SR (|ER sexpoconNHo o ¢ h|+LY-IFER| A= ER

Ready

ucs: 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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Sectional Property Calculator calculates the section properties of the section
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Boundary Conditions Input

midas Civil 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

<3 Supports /A Point Spring Supports

= Define General Spring Type “* General Spring Supports

&2 Surface Spring Support (] Elastic Link

@] General Link Properties | General Link

»+ Beam End Release L. Beam End Offset
£ Plate End Release % Rigid Link

[ Panel Zone Effect % Node Local Axis

T Effective Width Scale Factor
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Ad=E@0068 108 Bres0

Pio& 6000 €04

4 Mocdel View : 1

|
sl o ] ] _Jﬂ:lz—ﬁ]
unnel lining

Display of equivalent soil sprngs aut-generate forat

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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5 Tio Hrisortady

B B3l [E] %o - @vewron - [
B B S it

= o = {5 Narmad Vi
Mok vt Prevous o
Virw Ve \J Pan
: -

G TRECIBAR GO -

[T

S8=088I08 €34 BRESD

S e N e T s
Display of boundary conditions of a curved bridge at lane widening

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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2
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Model View,

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 Civil are as
follows:

»  Static Loads
» Moving Loads
» Dynamic Loads

The static loads are used to perform static analyses for unit loading conditions.
The moving loads are used for structural analyses related to static moving traffic
loads for which influence line analyses or influence surface analyses are carried
out. 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 Civil:

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> 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
identification used for
loading combinations
and specifying loading
conditions required for
the geometric stiffness
matrix formation in a
buckling analysis or a
P-Delta effect analysis.

$ The type field is used to
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.
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Sustic Load Cise

Dead Load (D) - oeets |

o | Mame | Type | Description

1| Sell Wesght | Dead Load (D)

2| Dead Load | Dead Laad ()
L [ Dead Land [0)

Cem |

Entering static unit loading conditions

midas Civil supports the following types of static loading:

@ Self Weight
Element self weight

> Nodal Loads
Nodal concentrated loads

“1 Specified Displacements of Supports
Forced displacements of supports

m Element Beam Loads
Concentrated or distributed loads acting on beam elements

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

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

2 Define Floor Load Type

L 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.

& 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.

=2 Prestress Beam Loads
Pre-stress loads in beam elements

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

& Tendon Prestress Loads
Define tendon prestress loads

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

I~ 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

i Element Temperatures
Temperatures on elements for thermal stress analysis

& Temperature Gradient
Temperature gradient between the top and bottom of beam elements or plate
elements

&% Beam Section Temperatures
Define a temperature difference on a section of a beam element

#% Time Loads for Construction Stage
Assigning specific elements with construction time duration to elapse at a
specific construction stage
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E 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

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

7 Settlement Group
The magnitudes of settlements for individual settlement groups to automatically
consider them for settlement analysis for bridges

w Settlement Load Cases
Nodal settlements for settlement analysis

£ Pre-Combined Load Cases for Composite Bridge
Load cases pertaining to the pre-composite sections of an analysis, which
reflects pre and post-composite sections

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

Assign loading application order for nonlinear analysis

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

7 Select Construction Stage for Display
Activate the selected stage on the screen.

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.
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$ Moving Load Cases
can be defined without
assigning Vehicle
Classes.

$ The support data are
used only for continuous
bridges to calculate the
maximum negative
moment. Concentrated
lane loads of equivalent
magnitude are
simultaneously applied
to two contiguous spans
on each side of the
support.
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Moving Loads

midas Civil generates traffic moving loads in the following five steps:

Arrange the traffic lanes or surfaces in the model reflecting the traffic
moving path, the number of traffic lanes and the traffic lane width. Use
beam elements or beam elements with variable sections for traffic lanes,
and plate elements for traffic lane surfaces. Use Load>Moving Load
>Traffic Line Lanes and Traffic Surface Lanes for the layout of traffic
lanes and surfaces respectively.

Define the traffic load, which will act on the traffic lanes or the traffic
lane surfaces by using Load>Moving Load >Vehicles. The traffic loads
can be generated from the database as per AASHTO, Caltrans, etc. The
user can also define wheel loads or traffic lane loads separately.

Use Load>Moving Load>Vehicle Classes menu to load a number of
moving loads simultaneously. @

Assign the support locations in Load>Moving Load>Lane Supports. @

Define the moving load cases by entering the load conditions
subsequent to defining the traffic lanes or surfaces to be loaded using
Load>Moving Load Analysis Data>Moving Load Cases. These load
cases are then combined with other analysis results in Results>
Combinations.

Refer to Analysis Manual and Tutorials for the concept of moving load analysis.

midas Civil contains the following types of standard traffic loadings:

Standard Designation of the standard traffic loading

H15-44, HS15-44, H15-44L, HS15-44L
AASHTO Standard | H20-44, HS20-44, H20-44L, HS20-44L,

AML
AASHTO LRFD HL93-TRK, HL93-TDM, HS20-FTG
Caltrans Standard P5, P7, P9, P11, P13

PHL-93TRK, PHL-93TDM, PHS20-FTG,

PENNDOT P-82, ML-80, TK-527
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Canada Standard

CL-625 Truck, CL-625 Lane,
CL-625-ONT Truck, CL-625-ONT Lane,
BCL-625 Truck, BCL-625 Lane

BS 5400, BD37/01

HA & HB, Pedestrian Load

Eurocode

Load Model 1~4, Fatigue Load Model,
Rail Traffic Load

Russia Standard

SK, SK Fatigue, AK, N14, N11,
Subway Trains, Tramcars, NK-80, NG-60

India Standard

Class A, Class B, Class 70R,
Class 40R, Class AA, Footway

Taiwan Standard

HS20-44(MS18), HS15-44(MS13.5),
H20-44(M18), H15-44(M13.5), H10-44(M9),
HS-20-44(MS18), HS-15-44(MS13.5),
H-20-44(M18), H-15-44(M13.5),
H-10-44(M9), C-AML

Australia Standard

CE-80, UIC80, M1600, S1600

KS Standard Load

(Specification for Roadway

Bridges)

DB-24, DB-18, DB-13.5, DL-24, DL-18,
DL-13.5

KS Standard Train Loads

L-25, L-22, L-18, L-15,5-25, S-22, S-18,
S-15, EL-25, EL-22, EL-18 & HL

Define User Detined Vehicular [oad

i

Load Trpe

Define Standard Vehicular Load

Standard Name

AASHTO LRFD Load

Vehicular Load Properties

Vehicular Load Name : HL-93TRK
Vehicular Load Type : HL-53TRK -
Dynamic Load Alowance : 3 %
P
Bt l
w4
' D1 Dz-—Dz M
I
Mo | Load(kh) Spacing(m} w [0.34010078 Kkijm
1 35.5858 4.2672 ps [0 W
2 142,343 4.2672
3 142,343 9.144 pm |0 K
dw |0 kiyjm
doi [0 m
dwz [o kijm
oz [0 m
oK cancel | Apply

¥ TrudeLane
1 Traie Lot

™ Bt Truck

Live load input from the database and User defined load input
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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>Seismic>RS 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 (AASHTO-LRFD, Eurocode, etc.).

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

o A file containing response spectrum data is imported.
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2. Enter the response spectrum load case in Load>Seismic>RS 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.

Add/Modify/Show Respanse Spectrurn Functions

Funition Mame

KS2000

Import File ‘ Design Spectrum I
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(o i -
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[ oK Cancel Apply

|KSZEIIJEI 50l =1.00 EPA=0.110 I=1.000 R = 1,000

Response Spectrum Function

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

1. Define Load>Seismic>Time History Functions.

The Time History Functions can be defined by the following four

methods:

The user directly enters the loading data for each time step.
A selection is made from the built-in earthquake records database
(32 types, such as El Centro earthquake, 1940, 270°).

A file containing the Time History Load is imported.
The Time History 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>Seismic>Time History Load Cases.
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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>Seismic>Ground Acceleration.

When performing a typical time history analysis, assign the time history analysis
condition and the Time History Load to be considered using
Load>Seismic>Dynamic Nodal Loads.

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

Add/Modify/Show Tirme Histary Functions @

Function Mame

whers = Frequency (cps)
D = Damping Factor

1.0/(36.0%0, 1)
10/0.1

Redraw Graph I

Time Increment :

Drawing Time(sec):

Time Function Data Type
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Scaling Gravity Graph Options
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Time History Function: Sinusoidal
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Bridge Wizards for Bridge Modeling

midas Civil provides Bridge Wizards for modeling various types of bridge
construction encountered in practice. The wizards can quickly create the models
of completed structures as well as construction stage models.

Suspension Bridge Wizard

Suspension Bridge Wizard finds the initial equilibrium state of a suspension
bridge. It calculates the coordinates of the cables and the initial forces in the
cables, hangers and towers upon specifying basic dimensions such as sags and
hanger spacings and the self-weight acting on the cables. The resulting tensions
in the cables and hangers are transformed into Initial Forces for Geometric
Stiffness and become formulated into the geometric stiffness automatically.

The input and usage of Suspension Bridge Wizard are as follows:

1. Invoke the Structure >Suspension Bridge menu.

2. Enter the basic coordinates in Node Coordinates & Heights for the
cable sags, towers, start points of the girders, cable anchor locations,
etc.

3. Assign the defined material and section properties in the Material and
Section selection fields.

4. Enter the offset distances between the towers and girders if the girders
are “simply supported” in Distances from Deck to Pylon.

5. Specify the longitudinal slopes of the girders in the side and center
spans in Shape of Deck.

6. Enter the hanger spacings in Hanger Distances.
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Suspension Bridge Wizard [l
[~ Mode Coordinates & Heights [~ Propert

¥ Dimensional Unit :m _” Wakerial _” Section
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Suspension Bridge Wizard dialog box
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Suspension bridge model created by Suspension Bridge Wizard
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Cable Stayed Bridge Wizard

midas Civil provides Cable Stayed Bridge Wizard that quickly creates the model
of a completed structure. It permits the modeling of symmetrical and non-
symmetrical bridges and truss and box girders reflecting the longitudinal profile.

The input and usage of Cable Stayed Bridge Wizard are as follows:

1. Invoke the Structure> Cable Stayed Bridge menu.

2. Select the symmetry condition, and enter the basic coordinates and
dimensions in Node Coordinates & Heights for the towers and the start
points of the girders, etc.

3. Assign the defined material and section properties to the cables, girders
and towers in the Material and Section selection fields.

4. Select either truss or cable element type in Select Cable & Hanger
Element Type.

5. Enter the offset distances between the towers and girders if the girders
are “simply supported” in Distances from Deck to Tower.

6. Specify the longitudinal slopes of the girders in the side and center
spans in Shape of Deck.

7. Enter the cable spacings in the spans and towers in Cable Distances &
Heights.
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Cable Stayed Bridge Wizard
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ILM Bridge Model Wizard

ILM Bridge Model Wizard constructs the modeling of an ILM bridge based on
the geometry, launching and boundary information related to nose, girder,
prefabrication plant, etc.

1. Define the material and section properties of the nose and girders.
2. Select Structure>ILM Bridge Model.

3. Define the information related to the nose and girders and the boundary
conditions of the completed stage and the prefabrication plant.

ILM Bridge Model Wizard =]

BTG ot a Type
‘ o

ILM Madel | Top Bottom Tendons | Web Tendan |
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I Rt T n sy T s || ion T e o]
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vaterial [T [usweo <] O ey Tf-‘w:une ¢ Support

ecton |1 [Litioss <. _befire | | pomkspring ¢ ElasticLink
Segment Delete

Elastic Link Length : o m

tengh: [ .
Repeat : =
[Mo. [tength | aad |
Insertfprey | Temparary Boundary Fosition
mesll| | e s 2
Wodfy
[Lengh |
Delete m Length 4

B |

Open... Save As... oK Cancel

ILM Bridge Model Wizard dialog box-ILM Model tab
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4. Define the tendons placed in the top and bottom of the girders in the
Top & Bottom Tendon tab.

Ericige Mockl Dt Type:
o Typel ~ Ty

LM Mol Top Bottom Tendors. | web Tendor |

wr & -
Terukn Prigurty

T e |
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reeng 3 > =03 [0
P — LR T T T T T I T T
@ Bvery [1 =5 sages Hi: |t fl MY oMot = ome Y =ows: Y 3
Open... Save hs.. | o Cancel

ILM Bridge Model Wizard dialog box - Top & Bottom Tendon tab

5. Define the tendons in the web in the Web Tendon tab.

‘W —u\an-- Y ir—v- a-g-——- -w
Ericige Mockl Dt Type:
o Typel ~ Ty

1M el | Top Bottom Tendors  Web Tendan |

Pasiton Foutng
<2 | [x
e -— @ vy [T = stages
s | Trrukors Pregmty | =
15t Toraiin - Y
2nd Tenden - ol l
3rd Terdon. - —
g [0 a [mea 0 g
lacking Sress ¢ 0.7 X "_m -
Inflection Point F Anehorage

- 1at Tondon

and Tendon

™ 3rd Tendon

Open... Sarve 8. | =3 Cancel
ILM Bridge Model Wizard dialog box - Web Tendon tab

6. Click ok |to finish ILM Bridge Model Wizard after completing
the input, and enter additional data.
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ILM Bridge Stage Wizard

ILM Bridge Stage Wizard automatically composes each construction stage
based on the input data related to the change of boundary conditions.

1. Select Structure>ILM Bridge Stage.

2. Define the boundary conditions after completion in Piers of Final

Structure System.

3. Define the launching direction and the start point of the nose.

ILM Bridge Stage Wizard

Boundaries of Final System

Generation Tolerance

Launching Information

Boundary Group : Final hd

1

T: |0.00914 m

—

Stage | Dur... | Date | Dist | step

51 0 a
511
512
513
C51-4
515
52
e n
«

cmocooo

=
socoooo

U Step = [~ Save Step Result

open... | saveas.,

Define Launching Information =3l

Launching Information

Distance | 12.5 it [~ Save Stage Result

Boundary Group For Temporary Support

Boundary Group
Final
Temporary

Active Group Inactive Group

ILM Bridge Stage Wizard dialog box

4. Click oK to finish ILM Bridge Stage Wizard after completing

the input, and enter additional data.
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FCM Bridge Wizard

FCM Bridge Wizard is used to prepare the construction stage analysis model of
an FCM bridge. The procedure for composing a construction stage analysis

model using the wizard is as follows:

1. Specify the general bridge information and element
information under the Model tab of FCM Bridge Wizard. Use the
Advanced options to model a non-symmetrical FCM bridge.
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2. Enter the PSC (post-tensioned concrete) box section dimensions and
the weight of the Form Traveler under the Section tab of FCM Bridge
Wizard.
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FCM Bridge Wizard dialog box-Section tab

3. Place the tendons and enter the jacking forces under the Tendon tab of
FCM Bridge Wizard. Click _ webTendon... |to place the tendons in the
webs of the PSC box.
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FCM Bridge Wizard dialog box-Tendon tab

4. Click ok |to finish FCM Bridge Wizard after completing the
input, and enter additional data.
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Construction Stage model of an FCM Bridge Wizard created by FCM Bridge Wizard

MSS/FSM Bridge Wizard

MSS/FSM Bridge Wizard is used to prepare the construction stage analysis
model of an MSS or FSM bridge. The procedure for composing a construction
stage analysis model using the wizard is as follows:

1. Under the Model tab of MSS/FSM Bridge Wizard, select the bridge
type, either MSS or FSM, and enter the concrete material, spans,
segmenting information, etc. If MSS is selected the weight of the wet
concrete is automatically considered.

2. Enter the PSC (post-tensioned concrete) box section dimensions at the
center and construction joint under the Section tab of MSS/FSM
Bridge Wizard.
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M3S Bridge Wizard
Eridge Model Data Type
* Typel " Type2

Model | Section | Tendan |

Span(Li> Span(L2>

Diaphragn_Cold Joint
F i i lss i
[E | =G
s4
I<T>
[ Hame
Bridge Material ST 1 Tendon =] L]
Span(L) +| 164, 2@197, 164 ft (ex: 30, 40, S@50)
I~ Radus o w I (e}
Fixed Support dfssegeny 0 o]
Segment Division per Span = |
Cold Joint (53} 0.2 %12 (3pan)
Anchoraget54) +|13 ft
Disphragm(ss) 2|13 3
Stage Duration HE] = dayte)
Tritial Member Age Akl E|3 day(s)
Movable Scaffolding Reaction |0 kips

Open... Save As...

MSS/FSM Bridge Wizard dialog box-Model tab

3. Enter the tendon profiles and jacking forces under the Tendon tab of
MSS/FSM Bridge Wizard.

WSS Bricige Wizard (|
Bridge Model Data Type
@ Typet € Typez

Modsl | Section  Tendon |

Inflection Point— ot~ | [
61 T E\Gf\\_\_
alI I%‘L‘—_\
a
[3E3 52+ i
[£2-11]

[T E= | Gl: |16 id 21 |07 ft Gi |16 ft
s1; |04 xL sz [0 xL sz, oz %L sq: [13 ft
< Jos ft al: |06 xh a2 [o4 xh

ab

Tendon Property :  |web e [2] adkngswess: [07 ¥ [su -
Grouting : " Prestressing Step @ Every [1 = shages

a: 05 fi;

b 0s ft

It 0.524934 fy

Open. Save A5...

oK Cancel

MSS/FSM Bridge Wizard dialog box-Tendon tab

4. Click oK to finish MSS/FSM Bridge Wizard after completing
the input, and enter additional data.

107



GETTING STARTED

108

< p p P : s uesjacs - | P Close ~ | = Tie Horizontally
£ I3 z0m * R Xk Gis | o #inect | [T Toe verncaly
Redraw  Initid Pr;;nw ‘!':,"Pan' - Active Inactive A-I z;{'s: e - v 'f;w e |F-Eas¢aﬂe
— @B TEEOIEAIAG T ERIECT =
5
o
a
a
=)
=3
7
%
— = @
o
@
5]
&
G
@

Construction Stage model of an MSS Bridge Wizard created by MSS Bridge Wizard
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Construction Stage Modeling Feature

midas Civil 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/moving
loads, 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.

109



GETTING STARTED

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 Structure>Structure, and assign to each
Structure Group relevant elements that will be constructed or removed
together.

3. Define Boundary Groups in Structure>B/L/T>Define Boundary
Group.

4. Define Load Groups in Structure>B/L/T >Define Load Group.

5. Compose Construction Stages by clicking the [___add___ | button in
Load>Construction Stage>Define C.S. You may click the _ Generate
button to define a number of Construction Stages of identical duration and
click the _ modifvishow | button to compose each construction stage.

Construction Stage @
Mame | Duration | Date Step Result | Add
51 S S 1]

- 5 10 o Insert Pres
C33 3 15 o Insert Mext
34 2 20 1]
36 2 30 ]
C57 3 a5 o Todify  Show
55 2 40 ]
c59 g 45 0 Delete
510 5 =0 0

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
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ruction 2age =

Sad o frats |
ety | Cox

|
¥ ,

7 stage 7 Additionsl Steps

Current stage Irformation.

Elesest | goundary | Losd | st | vty | omn B boe

age: [0 = dats) | Redarbuen: [100 g

. #dd | Mediy | Deete Adi | oty | Dsete

o concl | Ay

10.

Compose Construction Stage dialog box

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. @

111



GETTING STARTED

112

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 Properties>Creep/ Shrinkage. midas Civil 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 Properties>Comp. Strength. midas Civil 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 Properties>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=2xA./u) required for calculating the
time dependent material properties of concrete is entered in
Properties>Change Property for each member. Alternatively, Auto-
Calculate “h” for all the members.

Use Load>C.S Loads>Creep Coefficient for Construction Stage if creep
coefficients other than the values automatically calculated by midas Civil
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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For the case of an FCM bridge 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 Civil 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 Civil 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; and
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 Properties>Material.
midas Civil 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>Temp./Prestress>Tendon Property.

3. Define the tendon profile in Load>Temp./Prestress>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>Temp./Prestress>Tendon Prestress.
The pre-stress loads can be in the form of either force or stress. The
timing of grouting tendons can be also specified to affect the
transformed section properties.
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Modeling Functions for Heat of Hydration Analysis

midas Civil 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.

2.

3.

4.

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

Specify the ambient temperature function in Load>Heat of
Hydration>Convection Boundary>Ambient Temperature Functions.

Specify the convection coefficient function in Load>Heat of
Hydration>Convection Boundary>Convection Coefficient Functions.

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

Add/Modify Ambient Terperature Functions
Function Name:

Temper_L

Constant

Function Type

¥ Constank " Sine Function " User

Scale Factor

Graph Options

[ -axis log scale [~ WV-axis log scale

e !

Temperature :

2z -
20

18 A
16 A
1 A
1z A
10 A

Add/Modify Convection Coefficient Functions

Function Name

Convection_1

Constant

Function Type

&+ Constant i User

Scale Fackor

Graph Options

[~ %-axis log scale [~ V-axis log scale

Redraw Gral

Conwection Cosfficient

[z0 fmhr(c]

1]

[

0.1 -

o 0z a4 & & 1z 15 20 24 2
Tine [day)

@ ]
Ambient Temperature Functions & Convection Coefficient Functions

Redraw Graph |

115



GETTING STARTED

5. Assign a constant temperature to parts that do not experience
temperature variation with time in Load>Heat of Hydration
>Prescribed Temp.

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

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

Heat Source Functions @
Function Mame Function Type | | Add |
Heat_1 Code
- Modify
1
Add/Modify Heat Source Functions @

Function Marme Function Type Data Type

| Heat_L " Constant % Code & User O (]
Function Scale Factor Graph Options

F(t) = K*(1-e~(-a"t)) 1.0 [ %-awis log scale [~ W-axis log scale
Maximize adiabatic temp, rise(k)

33.97 ] 35
Reactive velocity cosfficientia) 20 4

605 o5

[~ Use Concrete Data 20 4
Cement kype Mormal partlane 15 -
Temperature 10 10 4
Cement content 0 [kafm~3] 5 4
0 T T T T T T T T T
1z 1E z0 za 28
Time [(day)
| Redraw Graph | E Ok Cancel

Heat Source Functions

8. Specify the pipe cooling related data, if used, in Load>Heat of
Hydration > 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> Heat of Hydration >Define CS for Hydration.
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Other Modeling Functions

& Refer to File>Import >
SAP2000 File of On-line
Manual.

118

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 Civil 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 Civil related to modeling are as follows:

» Import/Export
» Merge Data File Function
» MCT Command Shell

Import/Export

Use Import/Export when importing model data saved in another format
incompatible with midas Civil or generating a file in another format
incompatible with fn.mcb.

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

» midas Civil MCT File
Export a file containing the model data in a text format by creating an
MCT (midas Civil Text) or import an MCT file.

» AutoCAD DXF File
Export a fn.mcb 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 Civil.

» SAP90, SAP2000 File
Import a model data file of SAP2000 to use it as a model data file for
midas Civil after converting it into an MCT format. Export a fn.mcb as
a data file for SAP2000. midas Civil functions not supported by
SAP2000 are removed from the model data.
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& Refer to File> Import>
STAAD File of On-line
Manual.

» STAAD File
Import a model data file of STAAD to use it as a model data file for
midas Civil after converting it into an MCT format. Export a fn.mcb as
a data file for STAAD. midas Civil functions not supported by STAAD
are removed from the model data.

[ MIDAS Text Editor - [FCM General] o=
%5 File Edit Wiew | Window | Help _ =]
DCeEdERE3 EILED ElIE) b A-rEFRTER | ?

0001 B

0002 - WIDAS/Civil Text(MCT) File -
0003 Date : 2012-6-27

0

0005

0005 xFERSION

0007 8.0.0

OO0

0003 xUNIT ; Unit System

00 FORCE, LENGTH, HEAT, TEMPER

0011 KN .M I C

o 2

0013 xREBAR-MATL-CODE : Rebar Materisl Code

o014 . CONC_CODE, CONC_MDB, SRC_CODE, SRC_MDE

005 ASTH(RC), Grade 60, ASTM(RC). Grade &0

00 6

0017 xHODE ; Hodss

oMs o iNO, XY, Z

0019 1, 0,0, 0

0020 2.1, 0.0

0021 32,00

0022 4, 6.25. 0,0

0023 5. 105 0

0024 6. 14.75, 0, 0

0025 7,18, 0.0

0ze 3. 20. 0,0

0027 9,21, 0.0

0028 10, 25775, 0, 0

0029 11, 30.5,°0,°0

0030 12, 35.25, 0, 0

0031 13, 40, 0. 0

0032 14, 44775, 0. 0

0033 15, 438.5, 0, 0

0034 16, 54,25, 0, 0

0035 17, 59, 0. 0

003 1, 63.75, 0, 0

0037 19. 68.5, 0, 0

0035 20, 73.25,. 0, 0

0039 21, 78. 0.0

0040 22, 82. 0.1

0041 23, 82.9. 0,0

0042 24, 83.8. 0.0 hd
4 »
Ready Ln /5387, Col 1 MUM

MCT File opened by Text Editor

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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—_——
Support Frame

Vessel 1

Merge Data File

MCT Command Shell

Enable the modeling of a structure by the MCT format command, which is a text
format model data file for midas Civil.
Use Table Window or improve the efficiency of modeling by using the MCT
command of MCT Command Shell when the task involves a simple repetition
under the GUI environment or the task consists of modifying an existing model

continuously.

B MCT Command Shell = =R
Command or Data : I*GROUP vl Insert Command Insert Data | Delete Data |
*GROUP ; Group -
; NAME, NCDE_LIST, ELEM LIST, PLANE TYPE T

Pieri , , B3tol03by4 S4tol0dbyd, O E

Pierz , , B5tol0Shy4 S6tollOsbyd, O

PierTablel, , 21toZs, O

PierTablez, , 62to&d, 0O

PlSegl , , 20 29, O

Pl3egz , ., 19 30, O

P1l3egs3 .+ 18 31, 0O

PlSegd . 17 32, 0

PlSeqgs , ., 16 33, 0 i
. lj B oL D .

Run Clear | Goto Line : I &I

y

MCT Command Shell
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Input Results Verification

midas Civil 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 VYV V V V

Display and Display Option
Project Status

Fast Query

Query Nodes

Query Elements

Node Detail Table

Element Detail 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 ® Display in the Toolbar.

fEnsem

Display of traffic lanes
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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.

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>Display Option or click @ Display Option.

midas Civil 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 @
Font  Color ‘Print Color | Size | Draw |
Select Ttem Option Value
3 ackground Top cor: [
Barkground Bottom i
M Fairt Grid
Line Grid lobal COption
-l Cursor T
W UCs Symbol E Set Background Blad
{0 Message Window Set Background White
{:l Treemenu
{1 Node Load Save
{23 Element
-0 Hinge Property
{21 Mass Default Item Default All
2 Load
{23 Tendan Mat, Sect, Thick Colar
{21 Boundary [~ Assign Random Colar
{71 Hvdration S
[s]4 I Cancel ‘ Apply ‘ Default 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.

Project Status @
Name Count | Last No. |+ Name Count | «
Structure Type None Static Load Case 3
MNamed UCS MNone Self Weight MNone
MNamed Plane MNone MNodal Body Force MNone
Line Grid Mane Modal Load Mane ||=
Group 8 Specified Displacement None
Boundary Group 7 Beam Load a4
Load Group 53 Floor Load Type MNone
Node a6 86 |=| | Floor Load None |
Element 132 132 Plane Load Type MNone
Mlaterial 2 2 Plane Load Mane
Time Dep. Matl. Type None Finishing Material Load None
Time Dep. Material MNone Pressure MNone
Time Dep. Matl. (Elast.) MNone Systern Temperature MNone
Time Dep. Matl. Link MNone Modal Ternperature MNone
Element Dep. Matl. Prop. None | | Element Temperature None
Section B B Beam Section Temperature None
Section Stiff. Scale Factor MNone Gradient Temperature MNone
Tapered Section Group MNone Prestress MNone
Thickness Mone Pretension Mone
Support 4 External Type Load Case for Prete| MNone
Paint Spring MNone Equilibrium Element Farce MNone
General Spring Type MNone Tendon Property MNone
General Spring MNone ~ | Tendon Profile MNone
< I b Tendon Prestress Loads 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 [7] 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.

a? :; * ¥ niode Detal Table 8 M Surremary Tatie | 0
- 2 “F et Dot Tabke 3 Load Summary Tablo

Fopct  Query  Quary |
il o Derrert Weght Tabde

B Dty
SwhE . Gy | DedYdl 0 MmfedTEM | GoeAmene o |
AR TRED ARG D TEE=vas deoes -~ &
H: raen R '-T.
%
o
$
x|
@
a
@

81, Maeied Virw |

FEITETE, amman shssance e T i)
35 O

B ©) el

Query Nodes
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Query Elements

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

nodes, material
properties, section,
number, length, etc.)
Beam End Release
Beam End Offset
Plate End Release

El 7 “_/ * 9 puccle Dol Tatde o Mz Surmary Table | £
. “P Bomort Dotal Table | 33 Lo Suermary Tabla
Progct | Gueny Guer | gy bzl

Suhn  Nodes Berorts
Element Beam Load (G | Qe DedTiEe [ e |G Achamen 0S|
Pressure Load = HEITREE®IENRGE Y SETEREEEE Ry |
Prestress 1 o SR g
Pretension

Temperature Gradient

@ When [7 Fast Query is
toggled on, the number,
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.

HU=RR80I08 £+ OpE

ol el ] T

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
spread sheet 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.

1t . * ¥ riode Dutal Tabde o Mass surmary Tae 5

. P Herrert Dot Tatde 3 Load Sumenury Table
e A Bamert Weght Tatls
Stbn | Cuery i Dwtal Tide | Mentosd Tk L ACTe 1
F | Modo [ fm) Vi) 2im) B

ri i

3| 0000000 Q000000] 6400000
4 15 000000 0 00000 B 400000
5| 000000 0O0000D0|  0.p0000D
B 25000000 0000000 10000000
7
B
5
0

| 30000000 | 0oooom | 960000
%000000| 0000000 | 6400000

G 40000000| 0000000,  E 400000
| 45000000] QOOOK0| 3600000
11| 50000000 QOO0000| 0000000
12) 5000000 0000000 @ Do0ong

M| 500000 0000000| G000
5] DON000|  00WN0| 000000
16 25000000|  000000O|  0.000000
17| M000000]  0000000| 0000000
18] 350000001 Q000001 0000000
1'}' 40 000000 | [IEI]r(I]_ _IJIHI:I]}

e Conte [ BASHTILAFD |
¥ B Tl Line Laren -1

ININNNENENNNNNNNEENENEEEN

(AT Commend Message [ oo vesies 7

Node Detail Table

127



GETTING STARTED

€ 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.
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Modeling

€ 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 CS 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 Civil 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

132

For beam elements, midas Civil 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, 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 Civil for the design of cable-stayed bridges with a small strain condition,
and suspended cable structures with geometric nonlinearity including the
sagging effect.



Analysis

The finite element library of midas Civil 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/Gap
Transmit only compressive load in the element axial direction considering
a gap distance

Tension-only Truss/Hook
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
effect

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

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

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

Solid
Solid element considering 3 degrees of freedom per node
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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.

Hysteretic 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 degree of freedom 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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Analysis

midas Civil 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 3~5 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 Civil 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)
- 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

» Moving Load Analysis
- Influence Line Analysis
- Influence Surface Analysis
- Moving Load Tracer

» 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 structures reflecting support settlements
- Analysis of steel girders reflecting the section properties before and
after composite action
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Analysis

& All the messages
pertaining to the
analysis process are
compiled automatically
in the “fn.out” file.

Static Analysis

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

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

When geometric nonlinear elements are included in the model, a)
reassign predefined load combinations as load cases in Load>Static
Loads>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 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 B 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
Properties>Creep/Shrinkage and Properties>Comp. Strength, and
relate the general material properties to the time dependent material
properties in Properties> Material Link.

Enter the data required for heat of hydration analysis in the sub-menu of

Load>Heat of Hydration following the procedure outlined in
“Modeling Functions for Heat of Hydration Analysis”.
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Enter the integration factor, initial temperature, stress output position
and whether or not to consider creep & shrinkage in Analysis> Heat of
Hydration.

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

Once the analysis is completed, the results can be verified in contours,
graphs, animations, etc.

Heat of Hydration analysis model of a bridge pier cap cast in sequence
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Analysis

$ 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

& Civil 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.

Eigenvalue Analysis

Enter the masses of the model using the mass input tools supplied by
Load>Static Loads>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 B 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>
Mode Shapes>Vibration Mode Shapes or Results>Result Tables>
Vibration Mode Shape.

Response Spectrum Analysis

Follow the steps 1 and 2 of Eigenvalue Analysis.

Select Load>Seismic>RS Functions and click add |. Enter the
function name and related spectrum function data in the Add/Modify

Show Response Spectrum Functions dialog box. @

Use Load>Seismic>RS Load Cases to enter the Load Case Name,
Modal Combination Type and to specify the condition for the restoration
of signs.“ Then, select the function name from the Function Name
List and enter the remaining data.

Use Analysis>Perform Analysis or click B 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

Follow the steps 1 and 2 of Eigenvalue Analysis.

Select Load>Seismic>Time History Functions and click
Add Time Function | oF addsmusods | to enter the data pertaining to
Time History Function related to Function Names in the dialog box.

Select Load> Seismic>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.

When dynamic nodal loads are entered as Time History Function, use
Load>Seismic>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 History Function, use Load>
Seismic>Assign Ground Acceleration to select the Load Case Name
and Function Name from the Function Name List, and then click __add
in Operations.

Select Analysis>Perform Analysis or click B Perform Analysis to
perform the analysis.

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.




Analysis

Dynamic Boundary Nonlinear Analysis

10.

Enter the properties of nonlinear link elements in the
Boundary>General Link>General Link Properties menu.

Define the nonlinear link elements in the model using
Boundary>General Link>General Link.

Enter the mass data.

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

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

Enter the time load functions in the form of ground acceleration in
Load> Seismic>Ground Acceleration.

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

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

Carry out the analysis in the Analysis>Perform Analysis menu or by
clicking B 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>T.H Graph/Text>Time History Graph.
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Buckling Analysis

1. 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.

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

3. Use Analysis>Perform Analysis or click B Perform Analysis to
perform the buckling analysis.

4. Use Results> Mode Shapes>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 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
Civil only performs P-Delta effect analysis for structures modeled with truss
and beam 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 menu when a
construction stage analysis is sought for calculating wvertical
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. If the analysis model is a post-tensioned concrete structure, specify
whether or not the tendon prestress losses will be accounted for.

3. Select Analysis>Perform Analysis or click B Perform Analysis to
perform the construction stage analysis.



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.

Construction Stage
Mame | Duration | Date Step Result
Skagel u] u] u} Stage
SkageZ u] 1] Ju] Stage
Skageld u] u] u} Stage
Skaged u] 1] Ju] Stage
Stages u] u] u} Stage
Skaged u] 1] Ju] Stage
Stage? u] u] u} Stage
Skage7-1 0O 1] Ju] Stage
Staged u] u] u} Stage
Skaged ] 1] o Stage
Stageln u] u] u} Stage
Shane11 n n n Stanea
1 | [ 3

m

-

X5

&dd

Insert Prev
Insert Mext
Generate
Modify iShow
Delete

Clase

Simply specifying durations sequentially creates construction stages.
New stages may be inserted, or the previously defined stages may be deleted.

AdbtionalSteps

2 T - | - - et v st
= T osy; [ T et
e [5os (Doorple 137,14y Pty oo
R O——— amois
PR (= —
Save Rk
Septanbe  [7 =
" S0 I addtiral stes i
Gonmcstn Sepe
Curront stag formatn, =
oo Joeundzd (o5 1>
At o S o
B B Porce
ae i [0 = o | mstsbunon: [100 e
Tl T |
= Tae 1 | [meme I — sann
scoveoay: e Slantsr
i waptse
etz =
Tl = oo
Lack of Fit Force [ Doereck Crane | Fost
Add wedfy Delete ‘ Add modfy Delete.
. & asi |ty | oo
i [ [ s | i |

[—

aa

Podfy |

Simple activation and Deactivation of element, boundary and load groups
compose the construction stages.
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Real time display of a stage, which shows the corresponding structure and
loading conditions using Stage Tree

Pushover Analysis

1. Define initial load and specify the maximum numbers of Iterations and
convergence tolerance in Pushover>Global Control.

2. Define the Pushover load case and specify Increment steps in
Pushover>Load Case>Pushover Load Cases.

3. Define the plastic hinge properties, which are to be applied to the model
in Pushover>Assign Hinge Properties>Define Pushover Hinge
Properties.

4. Assign the defined hinge properties to each member in
Pushover>Assign  Hinge Properties>Assign  Pushover Hinge
Properties.

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

6. Verify Performance points using the Capacity spectrum and Demand
spectrums obtained from Pushover>Pushover Curve.
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Structural Analysis Automatically considering Support
Settlements

1. Use Load>Settlement/Etc.>Settlement Group to enter the groups for
which simultaneous local settlements may occur and the magnitudes of
the settlements.

2. Use Load>Settlement/Etc.>Settlement Load Cases to assign the load
cases for each group of local settlements.

3. Select Analysis>Perform Analysis or click B Perform Analysis to
perform the local settlement analysis.

4. Verify the maximum and minimum values for each local settlement
case. Analyze these results by combining with other load cases.

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

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

2. Use Load>Settlement/Etc.>Pre-Composite Section to assign the load
cases applied to the pre-composite sections for the analysis.

3. Select Analysis>Perform Analysis or click B 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
results are removed
when the modeling data
are modified in the
preprocessing mode
after completing the
analysis. However, the
design data can be
modified.

midas Civil organizes the operating environment of the program by
Preprocessing Mode and Post-processing Mode for user convenience and
efficiency.

All the data-entering tasks for modeling are possible only in the preprocessing
mode. On the other hand, interpretation of analysis results such as combining
loads, reactions, displacements, member forces and stresses is carried out in the
post-processing mode.

If the analysis is completed successfully without errors, & the preprocessing
mode is switched automatically to [& the post-processing mode.

Load Combinations
and Maximum/Minimum Values Extraction

152

Combining Analysis Results

midas Civil can combine all the results obtained from static, moving load,
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.



Interpretation of Analysis Results

The following 2 methods are used to enter load combination data in midas
Civil:

1. The user directly specifies the load combination data.

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

imported.
Type : Assign load combination methods
Add : Linear combination of analysis results

Envelope : Maximum, minimum and maximum absolute values from
the results of each analysis

ABS . Linear combination of the sum of the absolute values of
response spectrum analysis and other analysis results
SRSS . Linear combination of the SRSS combination of response

spectrum analysis and other analysis results

€ The load combinations
Can be Se|eCtlve|y Load Carnl bina trory i
activated to suit the Ganeral | Steel Dasion | Concrate Design | SRC Dasian |
. Load Combination List
purpose of analyzing T =
the results. 13 1lgLcen e
2] ulcB2 [ Ac [ kWK

Copy | Irmport... | Ao Ganaratan. ., Spread Shest Form Copy Inko | [5tont Besian =]

File Mame: | Difutoriskl01_Cral\01 _30_simple_Frameyiut] kp

Browss | Ttk oud Combirusticn Shest | o

Auto-generation and modification of Load Combinations
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Extracting Maximum/Minimum Values

By grouping several unit load cases, midas Civil 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.

i Dvformators: * 5 Dagram = B+ Local Deecton. # s Surfaces = | [ TH Graph/Tat = | = Camber/Faacton * am
o | o P £ M Rty * | <~ Reckction Mament it Mg Tracer + | |- 5t el .
| Ceertaraion Awdti | et I ek g | Mowglodd | Trebeln e i 17 Wt Ykl |
- EEITEHE® B850 -7 S EESFRIS I DN N L AR B

b‘»I - Roactiors * §4 Svens | E BeamySement * L, Mode Shupes © i tnes © | B TH R 4 Catie Controd * | C-S
L
Raaits
s

A [T
e i Bxe <H FOIT-FROCTAS0R. 4

- FEAR DIAGAR o
[y — |

Cutput Saction Locaton

D T

Arch bridge BMD: Envelope max
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Analysis Results Verification

The post-processing mode of midas Civil provides analysis results in graph or
text formats for simple verification.

Results supports the post-processing mode of midas Civil. 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

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

Plate Cutting Line Diagram: element force diagrams for plate elements
along defined sections

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
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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

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

Influence Lines
Influence lines of reactions, displacements and member forces based on a
moving load analysis

Influence Surfaces
Influence surfaces based on a moving load analysis

Moving Load Tracer
Trace the condition of moving loads for particular analysis results
(reactions, displacements, member forces, etc.).

Batch Conversion from MVLTRC to Static Load
Convert different moving load conditions into static loads.

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

FCM Camber
Produce camber control graph and table of an FCM construction stage
analysis.



Interpretation of Analysis Results

& The toolbars for
analyzing analysis
results can be recalled
into the screen by
Customize in Tools>
Customize>Tool bars.

ILM Reaction
Check the changing reactions of the supports being changed during an
ILM operation.

Bridge Girder Diagrams
Produce the graphs of the maximum stresses and forces of bridge girders
in every stage.

Tendon Time dependent Loss Graph
Produce the graphs or animations of tendon force changes by construction
stages

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 Civil is
as follows:

1. Click E“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 ..|to the right of the relevant selection field to
change the details of the display if necessary.
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Access tab post-processing

S ion Li
Function List

Load CasesfCombinations

ST: Sidewalk Load A J

Step

= o

o

(“

Components

DR DY D2

C Ry C RY O Rz Contour Details ==
€ oy « ovz « oz Ranges Zontour Options

& Dave E "

3 Customize Range... & Contour Fil
e —— I~ Gradient Fil
¥ Cortour [ [ Deform .| Humber of Colors : 1z = ™ Draw Contaur Lines
I vales .| W legend ..| Colors " Draw Contour Line Only
I~ Animate ...| [~ Undeformed Gy s I Mona Line
R->G->B hd

I Mirored .| [ Contour Annotation

[~ Plate Cutting Diagram Joud Customize Color Table. .. Spacing:

r ™ Reverse Contour [~ Coarse Contour (faster)
r @ RS § - . (for large plate or salid model)

p— p— Element Edge : - r L
[v Apply upon OK oK 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.

7. Click s« | to display the post-processing results, reflecting the
conditions assigned in the above procedure.

8.  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
& Notice that substantial
time is required to print
a contour processed
with Gradation via
Windows Meta File.
Deform

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

Gradation, etc. @

Cantour Details =
Ranges Contour Options
Customize Rangs. ., ¥ Contour Fil
I~ Gradient Fill
Mumber of Colors : 1z I™ Draw Contour Lines
Colors " Draw Cantour Line Orly
Color Table : ™ Mono Line
R->G-=B hd
; w [ Contour Annokation
Customize Color Table... Spscing:
I™ Reverse Contour [ Coarse Contour {Faster)
P — .- {(for large plate or solid model)
Element Edage : I:I ] r i
Iv' Apply upon OK Ok ‘ Cancel | Apply ‘

Contour Details dialog box

Display the deformed shape.

Adjust the deformation scale (Scale Factor) of the
deformed shape, or determine the display type of the
deformed shape. midas Civil 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.

r ~
Deformation Details &J
Deformation Scale Factor:
Deformation Type
{* Nodal Deform 9,

™ Real Displacement (Auto-Scale Off)
[ Relative Displacement

¥ Apply upon CK

Cancel

Deformation Details dialog box
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Values

Legend

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

160

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.

r ~
Value Output Details @

Mumber Options

Decimal Points: I~ Exp.

[ MinMax Only
i i+
i ]

Limit Scale(%) : -
[~ Set Orientation ]

v Apply upon OK
oK | Cancel |

Value Output Details dialog box

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

Legend Details @

Legend Position

" Left {* Right
Rank Value Type
{+ Exponential " Fixed

Decimal Paint 2

CK | Cancel |

Legend Details dialog box
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Animate

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.

5
Animation Details Ié]

(¥ Repeat Half Cyde " Repeat Full Cyde

AVI Options

Bits per Pixel : High Color (16 bits) -
¥ Compressar.. .

Frames per Half Cyde (3 ~300) : 3
Frames per Second (5~60) : g

Construction Stage Option

i v
From: | J To: | J
-

oK | Cancel |

Animation Details dialog box
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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.
f Display Option @1

Mirrored

Font ] Color ] Print Colcr] Sige  Draw }

Select Item Option Value
Element Color Type
Hidden Option (Model —
Hidden Option (Undeformed Shape f* Wire
Wireframe Option X
Snap/Select Option " Outiine
Print Color Option -
Inactivated Object
Beam/\Wall Diagram

"
SRC/Compaosition Line Width Thickness

Dynamic Label
Floor Load Color

Element Line Width [ Frame Thickness

[ Plane Thickness

Defaultltem | Defaultal |

oK | Cancel | Apply |

Default All Options

Display Option dialog box for Undeformed Shape

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.

-

Symmetric Model Mirror Detail &J

" Quarter Model Mirroring

Mirror by
[YzFlanestx =  ~|[0 ft
Mirror by
|Z=(Z-Plane aty = Jlﬂ ft

[v Apply On OK

oK | Cancel |

Symmetric Model Mirror Detail dialog box
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Display the stresses in plate elements at specified
cutting lines or planes.

Cutting Diagram

- 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.).

Cutting Diagram

{* Cutting Line

[l

Cutting Diagram Mode

™ Cutting Plane

Cutting [hagram

Cutting Diagram Mode

(™ Cutting Line

=5

{* Cutting Plane

Defined Cutting Lines

[wiCuk-Line #1
[w|iuk-Line #2

add | el Madify

utting Line Dekail
MName: | Cut-line #3

PreL: |25, 14,0

Prt2: | 50,40,0

Options

f* Normal " InPlane

1
[~ Graph J

v MinMax Onky

Scale Factor:

[~ Reverse

v Walue Qutput

Marmed Planes For Cutting
Zurrent L

[wCurrent LCS »-z Plane
[ICurrent 1UCS y-z Plane

Cutting Plane Detail

{* Mormal to plane
(" On cutkting plane surface

| Draw continuous lines

—

Scale Factor:

[~ Rewerse

v value Qutput v Minfax Only

Plate cutting Diagram dialog box
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Cutting Plane

IsoSurface

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.

Cutting Plane Detail Dialog @

Mamed Planes For Cutking

[Clurrent UCS x-v Plane

Cutline Tyvpe
(" Free Face

[ICurrent UCS x-z Plane
[ICurrent UCS -z Plane

(¥ Free Edge

Ani. Option Show

Cutting Plane Detail dialog box

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.

IsoSurface Detail Dialag

IsoWalue Mode
(¢ Relative(0~1)  Yalue

IsoSurface Values

0
0.5

Add

Delete

X5

[ Draw Palygon Cutline

[~ Transparent {screen only)

Model Dutline

" Free Face

{* Free Edge

IsoSurface Detail dialog box



Interpretation of Analysis Results

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.

Batch Output Generation @
Saved Menu-Bar Info's T o Stage LCasefLComb

[w|BeamForce_Mz
[wlBeariForce_[My

Delete the selected

[w]Self Weight(ST) -
[wladditional Load(sT)
[w|Tensian 1{5T)
[w|Tension 2(5T)
[w|Tension 3{5T)
[w|Tensian 4{5T)
[w]Jack Up{5T)

W 1P

[WILCEL(iZB)
[WILCBZ(CE)
WICLCB1{CBC)

m

Skep Option

" Saved Stey {# Al Steps
[ Use Sawved £ #

COutput Opkions

(* Qutput As BMP

" Cutpuk As EMF [ Aubo Descripkion

Cukput Path : | Diibutorialsiol_Civil13_Cable_Staved. ... File: Prefisx : Cable Stayved Forw
Expart Impart

| Make Cukput | Close |

Batch Output Generation dialog box

Post-Processing Function Types

Examples of results display and the types of post-processing functions in midas
Civil 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.
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Display of Reactions
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Reaction Forces/Moments: Vertical Reactions

Display of Deformed Shape
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Interpretation of Analysis Results

& Select ¥ Perspective
and &Y Hidden, then a
very realistic contour
will be displayed.

B semmas © | E Deniiemert * | L Morks Srapes * fombuinet D THRER 1 Cale ol * 1
o b Srtires + | THOrg Tt * | o Cambsn Tisarten: *

ST
BOST-NEOCTLSSE

eI T

FEog o]

F—r— ol e |B
i Cnerbnars st 1.omgeenz | o
51 Dnatiand ] ] g ]
£ gl

€ Select Undeformed to £
view the deformed —
shape overlapped with SR REE

cmy ferorog

the undeformed model. & oy
Tpe o
(-] @ Lroeymed
I Wim é Wil |

& Click the | button to e e
the right of Deform in =
Type of Display in the
dialog bar to adjust the
scale of the deformed

JO@IOE £ 4

SERERY

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.

LT

shape.
homrs - Homss s T e - | L b thae - Aeihiines - b Tbesdsc O cabe Cordl - =
& Click | nextto !{gj i bty - Filagm - pocifrain. ot fe b s+ B TA Gt Cnbapenn 3 a@
Contour in Type of b WERw g b - R o Fvow i : 1 il i
Display of the dialog bar
to adjust the division of o
FRT- PO
contour, the types of sisuaur_ |6
colors and the gradient xmmw. |
treatment. g
g
e
c|#
] [
LR 0
LoLse-pel | =
FRry
& Select Legend. 1 pmansd
T bewd Lond @
&
ics
5}

Displacement Contour
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Display of Member Forces

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

o ires © L e ¥ cacie oo -
A b Surtaces =l TG Tast * | s CambesfRaachon

Fvors e -

€ "5 Points” in Display
Options uses the
calculated SFD/BMD at
the nodes and 1/4
points. With “Exact” the
shear forces and
bending moments are
computed over the
entire lengths of the
beam elements and
SFD and BMD are St
displayed exactly. ke B
“Select “Fyz” or “Myz" in
Components to display =i
the SFD/BMD about the
strong & weak axes

simultaneously. e ST - =1 = 1) 1107175
Maximum Moment Diagrams

€ Using Window>New —
Window, different types B B [ Eore

of windows can be ol -
displayed simultaneously. -

[+]

B =E280I108 4/ OpES

4, Ml Vi 0

e o B s 1

Beam Forces/Moments: Axial Forces
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& Select Hidden Option
(Model) in the Draw tab
of = Display Option
and assign Plane
Thickness in the
Thickness field. Then,
click &% Hidden, to
display the stress
distribution of plate
elements reflecting the

Display of Stresses

BR=-PQ08I0R +a R BLEE]

-1, oM
L dEennd

1, Pl |

Beam Stresses: Combined Stresses
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Combirgtn | ¥ ferces Y Resdts T fedcten Mot L o T L
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Plane-Stress/Plate Stresses: von-Mises Stress Contour
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€ With “Local” in the
Stress Options field and
“Vector” in the
Components field, the
principal stress contour
is displayed as vectors.

& Select Window> New
Window to display
different post-processing
results simultaneously
in separate windows.

€ With Cutting Diagram,
plate stresses can be
displayed at the specified
cutting lines in graphs.
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Interpretation of Analysis Results

£ R

- 5.0 (3

g 3. o
. -

£.3268 400001

Tree o Doy

P Contmr ] T oetem

™ v 7 ot

(T )

Mernc

1), Pt Vuw,

Solid Stresses - Principal Stress Contour

Ve

QB R 3 e |

Fodaw el Pomas oo
w s O PO

BaEED

B-ES08I08 €24

o o BB I =

Solid Stresses — Cutting Planes

171



GETTING STARTED

€ Beam Detail Analysis
supplies, for a specific
beam element, the detail
displacement diagram,
SFD/BMD, the section
stress related to a
particular section, the
maximum stress
distribution diagram
over the entire length of
the beam element, etc.

& If a particular position
on a beam element is
specified, the bending
stress, shear stress,
effective stress, etc.
occurring at that position
can be evaluated.
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Display of Detail Analysis Results for individual Beam Elements

—

(P T Cacds

» : —_—

[y —

‘Srmar Foete Dagram Fy

e+ S T oy
Mt 7] T vertaly
s T e

|6 ot
©.9000 000
P

acten Homagee |

Betile  OTMW

] 3
TOTATEN | 390080

Beam Detail Analysis: Normal Stress

T 0000w 00 |
300604001
|2 cooote01 |30 |

| 2 000006-301 |30 I

“L0DE00H-001 | -3 0C000+-01

Fpertinfes |




Interpretation of Analysis Results

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

& With Fast Query, analysis
results for an element
can be displayed in the
post - processing mode.
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Display of Local Direction Force Sum
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Display of Vibration Mode Shapes

@ Select the View tab in
g Display and use
Description to include e
comments on the screen. it
Click the _Fert | putton
to the right of Description
to adjust the size, type
and color of the fonts.
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Interpretation of Analysis Results

Display of Buckling Mode Shapes
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Interpretation of Analysis Results

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

» Play

n Pause

m Stop

I« Skip Back

« Rewind

» Fast Forward
n Skip Forward
E Save

8 Record

1 Close

Animation

midas Civil 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,
Influence lines, etc.), 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 s |,

5. Select ® 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 ...|
button to the right of Animate to adjust the speed of animation.

6. Select ® 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 4@ Close to terminate the animation function.

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

& Refer to Getting
started>Tables>Table
Tool Directions of
On-line manual for
detail information.
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Verification by Result Tables

In Results>Result Tables, midas Civil 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 Civil 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, tendon coordinates and
tensions, 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

Y

Transfer data with other database S/W such as Excel

» Elegant report output template forms

Copy
Find... Ctrl+F

Sorting Dialog. ..
Style Dialog. ..
Shiowe Graph...

Activate Records...
Export to Excel...

Oyharnic Report Table,

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:



Interpretation of Analysis Results

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
axis bending moments, weak axis bending moments and axial forces in a
descending order displays the following:

e cres | oo [-sowas | Eesooe | Ga0rses T dioue |
T | 0000 | SOC06TY | 00U0N0 | 0 H0n S0

) o A B e D s s

Display of Table Sorting Dialog

Style Dialog

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

Syl 3
Hame | Type | Width | atign | Format | Place
(1 [node [wlegen | 45 | Reght
2 |Losd | string 20 [Let
3 Jox real 60 Might|Fixed |
4 _|DY | real 60 | Rsg
|5 102 |real | Rig
6 |Re [real 50| Fight I
B G | e 60 [Right |Fid | &
g |rz | eal BO[Rght  (Fied | B
= v
s el ]

Style Dialog
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Show Graph

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

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.

5] Records Activation Dialog =]
Hode or Element: Loadcase/Combination StagefStep Part Mumber
al ‘ None | T ‘ Prev | [Dead Load(cs) [CiCsL001first) P

[JErection Load(CS) o5 L002{usert) [CPart 1/4
‘E\Ement J ‘ Oko33 40tosd 730TE [CJTendan Primary(C5) []C51:003(Jasty _ | |[CPart 24
[JTendon Secondarytcs) [CICsz:001(firsty = | Cpart 3t4
Select Type [|Cresp Primary(CS) [Ccs2:002(usert) | |ePart
[JCresp Secondary(CS) [Jc52:003(]ast)
Element Type - Add [Ishrinkage Primary(Cs) [iCs3:001(First)
[Cshrinkage Secondary(CS) [CJcs3:002(user1)
TRUSS - [CJsurmmation(CS) [Jc53:003(ast)
BEAM ﬂ [IC54:001{First)
PLANE STRESS |; ‘ [CJcs+:002(usert)
PLATE | Replace [Jc54:003(ast)
PLANE STRAIN [CJCsS:001ifirst)
ISVMMETRIC *  Intersect [CJcs5:002(user1)
o [Jcs5:003(0ast) -
[~ Current Step Result
0K Cancel

Records Activation dialog box



Interpretation of Analysis Results

View by Load Cases

Produce the member forces selectively by load cases/combinations.

Result Wiew Iterns 24
Items ko Display Load Cases to Display
[CIF% [15elf Weight{ST) -
[Py [wlw'earing Surface(sT)
[IFz [w|Earrier{ST)
T [WM-1(1 all)
[y (WM -1 (M max)
[z WM 11 i)

m

(WM -2 all)
(w200 as)
(WM -Z (1% i )
(W -Z s all)
(WM -3 mas)
(w310 i)
(w1 -1 all)
W1 Y P

Ok | Cancel

Result View Items dialog box

Checking Construction Stage Analysis Results

midas Civil provides Bridge Girder Diagrams, Stag/Step History Graph,
Tendon Time Dependent Loss Graph, etc. to check and analyze the construction
stage analysis results. The graphs can be saved as a text file type.

Bridge Girder Diagrams

The combined stresses at the top, bottom, left and right of the girder can be
checked for individual construction stages. If the auto-generated Min/Max is
selected from the list of stages, we can check the maximum and minimum
stresses in the form of an envelope for all the stages. In the Final Stage, we can
combine the results of the construction stage analysis and the results of other
analyses for live load, temperature load, wind load, etc.
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182

Select Results>Bridge Girder Diagrams.

Using the Stage combo-box [STAGE_10 & in the model view,
select the stage for which analysis results will be produced.

Select the steps and load case or combination.

Select a force component or stress components that will be combined.
Select the structure (element) group for which the results will be
produced. The structure groups pertaining to the PSC Box girders in
Bridge Wizards are automatically generated.

Enter the allowable stresses, which will appear together with the
applied stresses on the graphs.

mEnzeR
[€

o7 |- [P
& Trarwesens Mocel =7 | i ok - LT+ | [E] Deptay Frew BcignFace *
r PRCENSRE ol pamad Plare | o Charge =
| T |

 Current Stage o

" Samtiamae) |

4| 7 15 =E

Bridge Girder Stress Diagrams



Interpretation of Analysis Results

Stage/Step History Graph

Stage/Step History Graphs enable us to check nodal displacement, member
force and stress history curves. The checking procedure is as follows:

1. Select Results>Stage/Step Graph.

2. Define a specific location for which displacements, forces or stresses
will be generated for each construction stage/step.

stage/step oraoh [N Stao=/St=p Grah Stage/Sten Grach

Define Function Define Function Define Function

[Displacement |

Add New Function | fidd Kew Function Add New Function

Mode Made Mode

& MulkiFunc, ¢ Mulki LCase + MultiFunc. " MultiLCase @ Multi Fune, 7 Multi LCase
Step Option Step Option Step Option

" All Steps {s Last Step Al Steps + Last Step Al steps {* Last Step

®-Axis X-Axis R-xis

@ StagefStep ¢ Tims(day) @ Stage/Step (" Timefday) = Stagejstep ¢ Time(day)

Check Functions Ta Flot Check Functions Ta Plot Check Functions To Plat

Modify | Delete | wodiy | Delete | Modify oelets |
Load Cases/iCombinations Load CasesfCombinations Load Cases/Combinations
|pead Load | [oead Load = |Dead Load ~
Graph Title : Dead Load Graph Title : Dead Load Graph Title : Dead Load

Dialog boxes for defining history functions
3. Select either Multi Function or Multi Load Case to produce history

graphs for multi-functions with a single load case or a single function
with multi-load cases respectively.

4. Select the load cases and combinations of relevance for producing
graphs.
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Tendon Time-dependent Loss Graph

Check immediate and long-term prestress losses in Results>Tendon Loss

Graph. Click _ anmste | so that we may also check the results through
animations.

Tendon Time-dependent Loss Graph @

Stage: |Stage 2 x| step: [Last Step ~] Arimate

Tendon:TB1152 Stage:Stage 2 Step:Last Step

Tendon :

zo0
L —

180

| et ]

150

130
120
100

80

11
a0

Tendon Force (kips)

20

0 100 200 200 100 500 E00 700 s00 200 1000 1100 1200

Distance {in)
Close

Tendon Loss Graph
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Tendon Coordinates Table

Check the coordinates of the tendon insert points in Global Coordinate System
expressed in a table format in Results>Result Tables>Tendon>Tendon Coordinates.

% z
Tendon Name Mo finy fily'lj {in)

» o 40,2192 | §10.0000 0.0000
TA10H 1 0.0000 -0.0000 | -30.2500
TA10H1 2 40.5000 -0.0000 | -31.2092
TA10H1 3| 81.0000 -0.0000 | -324671
TA10H1 4 | 121.5000 -0.0000 | -351222
TA10H1 5| 162.0000 -0.0000 | -34.0732
TA10H1 6 | 202.5000 -0.0000 | -35.0ME5
TA10H1 7 | 243.0000 -0.0000 | -359566
TA10H1 8| 283.5000 -0.0000 | -36.8856
TA10H 9| 3240000 -0.0000 | -37 8037
TA10H1 10 | 364 5000 -0.0000 | -38.7087
TA10H1 11 | 405.0000 -0.0000 | -38.5953
TA10H1 12 | 4455000 -0.0000 | -40 4696
TA10H1 13 | 486.0000 -0.0000 | -41.3192
TA10H1 14 | 526.5000 -0.0000 | 421432
TA10H1 15 | 567 0000 -0.0000 | -42 9365
TA10H1 16 | BO7 5000 -0.0000 | -436935
TA10H 17 | 6430000 -0.0000 | -44 4055
TA10H1 18 | 6885000 -0.0000 | -45.0621
TA10H1 19| 729.0000 -0.0000 | 456483
TA10H1 20 | 7695000 -0.0000 | -461412
TA10H1 21 | 8100000 -0.0000 | -46.5068
TA10H1 22 | 850.5000 -0.0000 | -46.7063
TA10H1 23 | 891 0000 -0.0000 | -46 6934
TA10H1 24 | 931 5000 -0.0000 | -46.4031
TA10H 25 | 9720000 -0.0000 | -457504
TA10H1 26 |1012.5000 -0.0000 | -44 6461
TA10H1 27 [1053.0000 -0.0000 | -43.0832
TA10H1 28 |1083.5000 -0.0000 | -41 3026
TA10H1 29 |1134.0000 -0.0000 | -39.6394
TA10H1 30 | 1174.5000 -0.0000 | -35.0890
TA10H1 31 [1215.0000 -0.0000 | -365893
TA10H1 32 |1255.5000 -0.0000 | -35.0764
TA10H1 33 | 1296.0000 -0.0000 | -35 4401
TA10H1 34 |1329.0000 -0.0000 | -3 8378
TA10H1 35 | 1362.0000 -0.0000 | -288018
TA10H1 36 | 1385.0000 -0.0000 | -27 9652
TA10H1 37 |1428.0000 -0.0000 | -26.4026
TA10H1 35 | 1451.0000 -0.0000 | -25184
TA10H1 39 | 14840000 -0.0000 | -24 2803
TA10H1 40 | 1527.0000 -0.0000 | -23.7054
TA10H1 41 | 1560.0000 -0.0000 | -25.5000

Tendon Coordinates Table
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Tendon Elongation Table

The tendon elongation and the shortening of the girder are separately produced in
Results>Result Tables>Tendon>Tendon Elongation. The summation represents
the true lengthening of the tendon during jacking. The girder shortening signifies
that the tendon is additionally lengthened to maintain the intended prestressing.

Tendan Elongation Element Elongation Summetian
Tentan Mame Stage | Step Begin End Begin Endt Begin End
(riy (ny (i (riy () (i)

[ 7a10H1 Slage 3 |ODICfirst| 156653 | 20698 15436 03092 | 172089 31960
TATOHZ Staged | ODICfrst| 156653 | 20698 15436 03092 | 172088 31990
TATHT Slage 3 |ODi(first| 156652 | 26688 15436 03092 | 172088 51880
TATH2 Slage3 |ODi(frst| 156652 | 28888 15436 03092 | 172088 31880
TAZHI Slaye 3 |ODicfirst| 156653 | 20698 15426 03093 | 172078 31991
TAZHZ Stage 3 |O0ICfirst| 156653 | 20688 15426 03093 | 172078 31991
TAZHT Sage 3 |ODi(first| 156653 | 26688 15426 03083 | 172078 31881
TA3H2 Slage3 |ODifirst| 156653 | 28898 15426 03093 | 172078 31881
Th4HT Stage3 |ODi(first| 156653 | 26898 15426 03093 | 172078 31991
TAdHZ Stage 3 |ODICfist| 156653 | 28688 15426 03093 | 172078 31991
TASHT Slage3 | ODi(frst| 156653 | 26688 15426 03083 | 172078 31881
TASH2 Slage3 | ODi(frst| 156653 | 28898 15426 03093 | 172078 31881
TAEHT Slage3  |ODi(frst| 156653 | 26898 15426 03093 | 172079 31991
TAGHZ Stage 3 |O01Cfist| 156653 | 20698 15426 03093 | 172078 31991
TATHT Slage 3 |ODifirst| 156653 | 20698 15426 03093 | 172078 31981
TATH2 Slage3 | ODi(frst| 156653 | 28898 15426 03093 | 172078 31881
TAEHT Slage3  |ODi(frst| 156653 | 26898 15426 03093 | 172079 31991
TAGHZ Slaye 3 |ODicfirst| 156653 | 20698 15426 03093 | 172078 EREE]
TAGHT Stage 3 |ODICfrst| 156653 | 20698 15426 03093 | 172078 31981
TAGH2 Slage3 | ODi(frst| 156653 | 28898 15426 03093 | 172078 31881
TEN1OH] Slage? |ODi(frst| 45284 | 45264 04538 04835 | 49902 49002
TEN051 Slege2 |ODfcfirst| 45248 | 45248 02962 02982 | 48230 48230
TE11052 Stage2 |O0ICfist| 45248 | 45248 029652 02982 | 48230 48230
TENHT Slage2 |ODi(first| 45284 | 45264 04638 04636 | 48802 48802
TE11E] Slage2 |ODi(frst| 45248 | 45248 02082 02982 | 48230 48230
TE11S2 Stage2 |ODi(first| 45248 | 45248 02982 02962 | 46230 48230
TE12H1 Stage2 |ODiCfist| 45264 | 45264 04638 045636 | 4802 4.9902
TE1Z51 Slage2 |ODiCfirst| 45248 | 45248 02862 02882 | 48230 48230
TE1252 Slage2 |ODi(first| 45248 | 45248 02982 02982 | 48230 48230
TE3HT Stage2 |ODi(fist| 45264 | 45264 04538 04638 | 49902 49002
TE3ET Stage2 |ODICfirst| 45248 | 45248 029652 02982 | 48230 48230
TE1382 Slage2 |O0i(frst| 45248 | 45248 02862 02882 | 48230 48230
TE14H1 Slage2 |ODi(frst| 45284 | 45064 04538 04638 | 48902 49902
TE14E1 Slage? |ODi(frst| 45248 | 45248 02982 02382 | 48230 48230
TE1452 Stage2  |ODICfirst| 45248 | 45248 02962 02982 | 48230 48230
TESH1 Slage2 |ODifirst| 45284 | 45264 04638 04636 | 4802 49902
TE15S1 Slage2 |ODi(frst| 45248 | 45248 02982 02982 | 48230 48230
TE15S2 Slage? |ODi(frst| 45248 | 45248 02982 02382 | 48230 48230
TE16HT Slage 2 |ODicfirst| 45264 | 45264 04638 045636 | 48902 4.9902
TE6ST Stage2 |O0iCfrst| 45248 | 45248 02962 02982 | 48230 48230
TEIES2 Slage2 |ODI(frst| 45248 | 45248 02982 02982 | 48230 48230

TendoFEIongation Table

FCM Camber

midas Civil automatically generates camber control graphs that are indispensable
for the purpose of erecting an FCM bridge. The following procedure is observed:

1. Compose structure groups. Each structure group consists of the
elements contained in the FCM bridge, Key Seg. Elements and support
nodes. FCM Bridge Wizard automatically generates individual
structure groups.

2. Assign Bridge Girder Element Group, Support Node Group & Key-
Segment Elem. Group in Results>Camber/Reaction>FCM
Camber>FCM Camber Control.
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3. Produce the camber graph or table in Results> Camber/Reaction>FCM
Camber>FCM Camber Graph View or Results> Camber/Reaction>
FCM Camber>FCM Camber Table.
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Interpretation of Analysis Results

Checking Heat of Hydration Analysis Results

The change in temperature and stress distribution due to heat of hydration can be
verified by means of contours, time history graphs, animations, tables, etc.

Checking Temperature Distribution

1. Select Results>HY Results >Temperature.

2. Select the stage and step for which the temperature distribution is of
interest.

BrEsFR

BR-058 0 +98

!

2, kel Vo,

rac e BB coin | = |

Temperature Distribution
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Checking Stress Distribution

1. Select Results>HY Results>Stress.

2. Select the stage and step for which the stress distribution is of interest.

3. Select the Stress Options and a stress component.

Stress Distribution

Checking Time History Graph

1. Select Results> HY Results>Graph.

2. Select the nodes and stress components by clicking &
psl | as required for multiple selection.

3. In Graph Type, select the result types among resulting Stress,
Allowable Stress, Crack Ratio and temperature.




Interpretation of Analysis Results

Time (Hr)

Crack Ratio Graph
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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 Civil 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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Production of Output

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.

Text Printout Wizard @

Registered Output Load Sets

Serviceability Step Option

f+ all Steps

" Last Step

Add Mew Load Set | Modify Load Set Delete Load Set

A Load Set is defined by combining certain load cases and load combinations for a
specific print-out. For example, a load set for evaluating reactions, another load
set For element results, and so on, You may specify up to 3 load sets

Mest > 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.

Define the method of producing output for steps in Step Option where
construction stage analysis or geometric nonlinear analysis has been
carried out. Click _ addmewloadset | then the Load Set entry dialog box
shown in the next figure will be displayed.
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Load Case/Camb Selection L ||
Oubput Load Set Mame Load Set 1
Select Mode
i i+

CSICB Type Load Hame [~

1 [W | Comk Stl.Comb sLCB1 1.40

2 [W | Comk Stl.Comb sLCB2 1.20+1 6L +05LR

3 [¥ |Comb SH.Comb =LCB3 120 +1 BLR + 050

4 [v |Comb Stl.Camb sLCB4 120 + 1 BLR + 0.8

5] [ |Comb Stl.Comb sLCBS 1.20 +1 BLR + 0.8

5 [W | Comk Stl.Comb sLCBE 1.20 + 1 6LR - 0.8
Unselect Al Select All Load

Select Al Load Comb's Cases Cancel oK

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 =« | is
clicked. Click _ medfyloadset | to modify the contents of a Load Set
and click __ Deleteloadset | to remove a registered Load Set.

Once all the necessary load sets are defined, click __ Me#> Jand access
the Element Output Selection dialog box.

2. Select Elements for Output.

In the dialog box, assign the elements for output and select the output
format. In Output 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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Elernent Output Selection

Element CQutput

Qukput Load Set For Element Output

[

=

|Serviceability

< Back, | MHext > |

[~ Truss Lo u
[W Beam Lo I
= [ r ]
r ool
Selected Output
Element Type Description -
Beam Frc Default
Beam Fro MlinMlaz by Property
Beam Sir Default
Beam =t MlinMlaz by Property

Cancel |

Element Output Selection dialog box

Elernent Selection Detail

Beam |
Material] Mared Plane  Group l ;l; Seleck Oukpuk
Unselected [~ Use Selected Type Description L
¥ | Frc Detault
. Pi = .
1: Pierl Q 7iP15eg3 | - [ | Fro Miruhiax by Property
Z: Pierz == &1 P1Segd I":I
3: PierTablel 9 PlSegs ¥ | st Detault
;: SileSrTallnle2 }?: Eigeg? [+ | 5tr MinMax by Property
H eg ' eg
&: P15egz 12: P15egs
< 13 P15ega
14: P15egli] =
Filter: 1tol06
| Oukpuk f« zpt " 3pt © 5pt
Presel: |

[T with dimensional properties

0k, |

Cancel Help

Detail Output Selection dialog box

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.
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Only the output for the elements conforming to the selected attributes
among the filter items such as ID, Section, Material, etc. will be finally
produced.

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 _ Nex>
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 @

Displacement Cutput

Cukput Load Set For Displacement Qukput
Serviceability ﬂ [ Displacement

Reaction Output
Cukput Load Set for React, Output

Serviceability j [v Feaction
Selected Output
OQutput Type Description -
Mode Dizpl. Dizp Default
Feaction React | Default
Reaction React | Local (if defined)

< Back, | MHext > | Cancel

Output Selection dialog box for displacements and reactions




Production of Output

Fesult Output List @
Arrange vour output arder Sork . default | bype
Output Type Description -

1§ Mode Displ. Dizp Defautt
2 | Beam Frc Detault
3 | Beam Frc MinMlzx by Property
4 | Beam Sir Detault
5 | Beam Sir MinMlzx by Property
£ | Reaction Feact | Defauft
7 | Reaction Feact | Local (if defined)
Qukpuk Opkions

(¥ ASCII v Insert form feed at each output end

File Mame : | D\tutorialsy01 _Civili Tut Draft) Transverse Analysis\s FC - 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 (“ £7) 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  Firish
button to create the file. Text Editor is executed automatically and the file
is displayed on the screen.
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Print Output
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midas Civil provides a collection of format choices for print outputs for user
convenience. midas Civil 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 Civil 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.

Print Preview window



Production of Output

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.

|Letter j LandscapeIDraw Rect.  Prnt... | Cloge |
wrz. | L R | LeftMaginmml  [2 =] widthmm: [272 = [Keep Ratio
JERT: C | T B | Upper Marginfmm): |52 3: Height(mm); 118 3: Fit to 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

HORZz 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 Civil 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 Civil 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>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 @
Fant I Color ] Print Color ] Size  Draw ‘
Select Ttem Option Yalue
Element Color
Hidden Option {Model)
Hidden Option {Undeformed Shape) o
Wireframe Option " Blackj'white Printing
Snap/aslect Option (" Color Printing(¥iew)
Inactivated Object :
Beamiall Diagram * Colot Printing(Setting)
SRCIComposition Line Width
Dynamic Label
Floor Load Calor
Element Line Width
Default Item Default Al
[+]4 Cancel ‘ Apply ‘ Default All Options ‘

Display Option dialog box



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).

To run MIDAS Text Editor, execute & tedit.exe in the program folder of midas
Civil, or select Tools>Text Editor from the Main Menu of midas Civil.

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

>

Preview print output
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Document Output Using Text Editor
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When a new document has been composed or a document has been loaded in the
editor by the Text Output function of midas Civil, 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 ChesseFant | hutton 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:

Text Dutch801 Rm ET

Teut Selection

Size:
Sample
Foreground AaBhEXEY YA

- T T Automatic
Background Reset Al
I:l | [ Automatic

Ok ‘ 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.



Text Editor

Header and Footer Insertion

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

Header & Footer Setup £2

Header Setup

|TE><T FILE QUTPUT

Page Title :
Project Title - |Suspensi0n Bridge Structural Design Review
Company : |Struc:tura| Engineering Team
Author : |'*"”[:"‘°‘S I7
Client - |Structura| Steel Academy
Company Logo: |D:/Temp/Pin01 brp J
Footer Setup
¥ Print Date

¥ Print Page Nurnber
Page Mumber Pogition
* Right " Center

Page Mumber Setting

" fHH Baze Page Mumber: |1

(e 7

oK | 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 Number The Page Number Setting option defines the numbering style.
is literally the first page #it##: Print the page number beginning with the Base Page Number.

(paged) ofthe document  ssitif i Print the current page number and the total number of pages.
rom 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

—Paper
Size:
Source: Automaticallp !
— Qrigntation targing [inches)

* Portrait Left: |1.8 Right; |D.9
" Landscape Tom |1 Bottom: |1.5

ok I Cancel |

Page Setup dialog box

204



Text Editor

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.

[ MIDAS/Text Editor - (5 FEM General]

Bt I HMH_DEI I"Ic;e’l"a.‘v.‘l |MP2I Zaom [ Iﬂcmﬂ.ll'l Cloze

hals S Ciwil TEAT FILE QUTPUT
T T

ﬁi} | T |

+ YEEAIIuLE TasuONT) Fila,
i a c LLLITAL

SREBARCMATLCODE . Babar
o CUBE TUNG, CURE MR,
TI(RCI. Tedlf. 13(RCI. Ta

Page 1 [Ln 14 /5373, Col 45

Print Preview window
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Graphic Editor

Principal Features of Graphic Editor
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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 Civil 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 Civil or select Tools>Graphic Editor from the Main
Menu of midas Civil.

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



Graphic Editor

Usage

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 Civil.

» 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 button.

@H Edit View Window Help L

0|=d ggl__lIJ\LmjLooAEln L |

'_“I__J‘l!.hﬁﬁ almlEia]| clelalal=]] == 0]E= Elii!}!!
TEESETUE e T S ey S SR S A R R A S P o R 3

==l

T T T

I
I
I
|
I
I
|
I
|
I
I
I
I
|
I
I
I

!l'.|“1"?’|fr“|"tﬁlilﬁuiﬁ'l

SitPort [ —— ] EndPon [ —— < ™ Ouhogansl

Reacly NUM

Open Graphic File view
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>

>

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 [ 22|

General |Edt | Line | Fil | Position and Size

M ame
Metafils

Tupe
Metafile

k. Cance

Component Properties dialog box



Graphic Editor

=T
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£l sisnin]| alElEol] olelalals)] s
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Wy O] & 6
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)

b

B W w e

SwtPon [ ——<]  EmPaw [ ——=] T Odogond

Ready NUM

Example of black background changed to transparent color

» Image Framework
The image framework may be defined by clicking CJ 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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Graphic Editor

[B7 VDA Craphic Editor - [GEaRIT

&

Dje{a| «|ele &2 k=) = Nuho el
[ el fm(m]| QIEIEEO]] o

> 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 “Text” written inside.

The desired text may be entered after double-clicking “Text”. 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.

File Edit View Window Help

BN IV | =
1

A
T T T ©* F ©°F 7 F P 8 7

Ao i i e B OV A

T W T T

ET

i

o Beam Stress Diagram o

o | —— = EndFont | —— ¥ [ Onhogonal
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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.

[ VAT o e (o = == |
@) File Edit View ‘Window Help _l=]x
D|=d 8| @ %% =) = NLnOvelolAlw | &l =)= :

i . Y 1L YL TN PR T N T | e O B P A

T P F P F P P FE T ™ = 1 ™ ™ ™ [ ™ [®

i TR e (P S G e T |

TR TR ]

e Model

2

ETI]

1

Golumn1.png (41, T8
Sttt Pt ~ EndFarnt [ —— ~ ™ Othogona

ady

HPg

Example of explanatory lines

212



Graphic Editor

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.

Page1

Print Preview

213



GETTING STARTED

APPENDIX A. Toolbars and Icon Menus

File, Help, Redo/Undo Toolbar _
—

Y New Open a new file.

8 Open Open a saved file.

El save Save the current working file.

EJProject Information Register the general project information

(project name, user name, etc.).

E] Print Print the currently active window.

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

El Register Protection Register Protection key ID for web

Key authentication or hardware lock.

2. On-line Manual Invoke online help, show start page, and
display program information (version, build
date, etc.).

~ Undo Cancel the latest input items entered during the

modeling process and restore the model to the
previous state.

— Redo Restore the tasks cancelled by the Undo
function.
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Zoom & Pan Toolbar

@& Zoom In
€, Zoom Out

Auto Fitting

¢« Pan Left
#" Pan Right
@' Pan Up

o 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.

215



GETTING STARTED

¢ 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.

216

View Point Toolbar

Yiew Point

X |Rotate =
EO@bbEis =6 &@e%l@ﬁﬂ

Redraw

= Initial View

@/ Iso View

& Top View

@/ Right View

@ Front View

& Angle View

4 Rotate Left

4. Rotate Right
4. Rotate Up

2 Rotate Down
= View Previous

& Zoom Dynamic

¢ Pan Dynamic

# Rotate Dynamic

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.

Magnify/Reduce the model in real time as desired

by dragging the mouse.

Move (up, down, left and right) the model in real
time as desired by dragging the mouse.

Rotate the model in real time as desired by
dragging the mouse.



APPENDIX A. Toolbars and Icon Menus

Selection Toolbar

Selection

EEITRHE®IEIDS S ®] % - % .

= Group Toggle group tab of Tree Menu.

"E Toggle Work Tree Toggle Works tab of Tree Menu and Previous
and Previous Dialog ~ Dialog box.

% 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.

® Select All Select all the nodes and elements displayed in the
current window.

Select Previous Reselect the last-selected nodes and elements.
*0 Select Recent Select the nodes and elements most recently
Entities created.

5, Unselect Window Unselect the presently selected nodes and
elements within a rectangular area defined with
the mouse.

By Unselect Polygon Unselect the presently selected nodes and
elements within a polygonal area defined with the
mouse.

® Unselect All Unselect all the nodes and elements displayed in

the current window.

= Select Nodes by Select nodes by attributes.
Identifying

& Select Elements by Select elements by attributes.
Identifying
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Activation Toolbar

Activation

W=Dyl

7 Active

I# Inactive

Inverse Active

1l

Active All

v

& Active ldentity

7 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

View Control

HeC®m| NN

0 Shrink

<1 Perspective

[ Hidden

= Display

= Display Option

2 Node Number

& Element Number

Display the elements smaller than the true sizes
(Shrink the elements from nodes).

Display a perspective.

Display the elements to appear as real shapes by
removing the hidden lines, reflecting the sectional
shapes and the thickness of the elements.

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.

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.

Display the node numbers.

Display the element numbers.
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Change Mode Toolbar

B& &

B Analysis Perform structural analysis.

I& Preprocessing Switch to the preprocessing mode.

Mode
I Post-processing Switch to the post-processing mode.

Mode
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APPENDIX B. List of Shortcut Keys

Main Menu Parent Menu Children Menu Shortcut Key
New Project @ + @
Open Project @ + @
Save @ + @
Print @ + @
Undo @ + @
File Redo @ +
Cut @ +
Copy (e 4 ()
Paste @ +
Delete
Find (et]) + (F)
Redraw (F3)
Initial View @ + @
Fit (et 4
Window @ + @ + @
Zoom
In @ + @
Out @ + [3
Left @ + [3
- Right (en)y (=)
View Up @ + [3
Down @ + [3
Iso (] 4 (snirt]) 4 (1)
Top (etr]) 4 (snir] 4
Bottom @ + @ +
View Point Left @ + @ +
Right @ + @ + @
Front (et ] 4 (sniet] 4 (F)
Rear @ + @ + @
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Node/Element

Nodes

Create Nodes

Delete Nodes

Translate Nodes

Main Menu Parent Menu Children Menu Shortcut Key
Rotate Left @ + + [3
. ) Rotate Right @ + + [3
View Point
Rotate Up @ + + [B
Rotate Down @ + + [3
Previous View Status @ +
Shrink Elements @ + @
Perspective View @ +
Remove Hidden Lines @ + @
Render View
Element Type (en]) +(2)
Material @ + +
. Section (e + + ()
View Select Identity Thickness @ . . @
Named Plane (en]) + (&)
Structure Group @ + + @
Select Single @ + @ + @
Select All @ + @ + @
Select Previous @ + @
Select Recent Entities @ + @
Active (F2)
Activities Inactive @ * @
Active All @ + @
Active Identity @ + @
Display (en) .+ (&)
Arch (] 4 (snit]) 4 (W)
Structure | Structure Wizard Frame () 4 (shirt] 4
Truss @ + @ +
(o) 4
(o) 4
(o) 4
(o) 4

Rotate Nodes

I
EEEE
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Main Menu Parent Menu Children Menu Shortcut Key
Project Nodes
Mirror Nodes
Nodes Divide Nodes

Node/Element

Merge Nodes

Compact Numbers

Nodes Table

+ [+ |+ |+ [+ |+

EEHLEE

Elements

Create Elements

Delete Elements

Translate Elements

Rotate Elements

Extrude Elements

Mirror Elements

Divide Elements

Intersect Elements

o I I I I I S I RN RN (FURS (IS I

Change Element
Parameters

+

Compact Numbers

Elements Table

EIEEERE 0 EOEEOEEOEERER R

+
+ + @
Material Table + +
Properties | Properties Tables Section Table + + @
Thickness Table + +
Supports Table + + @
Boundaries | Boundaries Tables 5’23:2 End Release + @ + @
Rigid Link Table + +(®)
Load Loads Tables Nodal Masses Table + + @
Define Structure
Group + @
Structure
Check and Remove
Check Structure Data .
Duplicate Elements
Static Load Cases
Load Nodal Loads Table

Load Tables

Beam Loads Table

FEEEE BEDEIIEEEEEEEEEEEEEEEEEEE

e
EE
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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 (F7)
Mode
Post-processing Mode @ + @
Project Status @ +
Query Query Nodes
Query Elements @ +
MCT Command Shell @ + @
Tools Text Editor (et ] 4 (r8)
Graphic Editor @ +
New Window @ + @
Window
Full Screen @ + @
Help Index (F1)
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(ew]

(e + (snin)

(e + (&)

Active All Select All Select Identity Element Type
Previous View Status | Bottom Select Identity Material
Copy Select Identity Section

Active Identity

Beam End Release
Table

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

NEHELEEDEYRERLEEHNRLLOE L W E LEE

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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() + (an]

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

LKL EE

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

FEEEAEEEEERE

Check and Remove Duplicate Elements

MCT Command Shell

Shortcut Key Shortcut Key
Zoom Fit @ + Pan Down @ + [3
Zoom In (en]) 4+ (4] Delete
Zoom Out @ + a Rotate Right @ + + [3
Pan Left @ + [3 Rotate Left @ + + 9
Pan Right @ + 9 Rotate Up @ + + [B
Pan Up @ + [B Rotate Down @ + + @
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