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GT STRUDL® CAD MODELER
Getting Started Guide

1. Getting Started

CAD Modeler is an add-on to BricsCAD® or AutoCAD®, which allows you to create GT STRUDL
Input Files (GTI) graphically using their powerful CAD tools and graphical display capabilities and
also graphically review GT STRUDL results from an analysis and steel code check. AutoCAD® or
BricsCAD® must be installed in your computer before installing and running CAD Modeler. It is
highly recommended that you have AutoCAD/BricsCAD experience before using CAD Modeler.

1.1. Introduction
This document contains information about:

- Installing CAD Modeler

- Configuring AutoCAD/BricsCAD and running CAD Modeler for first time
- List of CAD Modeler Functions with detailed explanation for each one
- Tutorial examples

- Summary of CAD Modeler commands
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1.2. Installing CAD Modeler under Windows 11
CAD Modeler is installed during GT STRUDL v42 installation. Start by pressing “Start Setup”
button.

Welcome
GT STRUDL 42

You may begin setup

Start Setup

11



In order to install CAD Modeler, expand the “CAD Modeler” on the form shown below during
the GT STRUDL main installation procedure. Then, available versions of CAD Modeler will be
displayed.

Details and Features
GT STRUDL 42

User Name

Hexagon User

Company

Unknown Company

|E| All Features
GT STRUDL
P [ ] CAD Modeler

|:| Seismic Load Data

[] Videos for GTMenu Example Models

Install Path
CA\Program Files),

Requires 248 GE  Awvailable Space 68.56 GB
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Select AutoCAD or BricsCAD versions to install the CAD Modeler and press “Next” button.

An AutoCAD version (2017-2022) or a BricsCAD version (Platinum or Pro 19.x, 20.x, 21.x, 22.x, or
23.x) has to be installed in the computer prior to CAD Modeler installation.

Details and Features
GT STRUDL 42

User Name
Hexagon User
Company

Unknown Company

4 [m] CAD Modeler

(] AutoCAD 2017
(] AutoCAD 2018
(] AutoCAD 2019
(] AutoCAD 2020
(] AutoCAD 2021
(] AutoCAD 2022
] BricsCAD 2019
] BricsCAD 2020

[v] BricsCAD 2022

Install Path
C\Program Filesh,

Requires 2.51 GE  Awailable Space 68.56 GB

13



Check the license and agreement box and press the button “Install”.

License Agreement
GT STRUDL 42

Country or Region United States

(4 4 HEXAGON

@ Hexagon AB andfor its subsidiaries and affiliates. All Rights
Reserved.

This License Agreement is Licensee's proof of license.

IF THE LICENSEE HAS A WALID SIGMED LICENSE WITH
HEXAGOM, THEN THAT WRITTEN LICENSE SHALL TAKE
PRECEDEMNCE ANMD GOVERNMN THE USE OF THE SOFTWARE.

Software License Agreement for Hexagon's Asset Lifecycle
Intelligence Division Software Products

Licensee should carefully read the following terms and
conditions before installing the Software Product. This Software
Licensa Agreament is a legal agreament betwean the Licensea
and Licensor (as defined herein) for the Software Product with
which this Software License Agreement is delivered. By
installing, copying, downloading, accessing or otherwise using
the Software Product, Licensee agrees to be bound by the terms
of this Software License Agreement ("Agreement”). If Licensee
does not agree with these terms, Licensee should promptly
return this media package for a full refund.

+| | agree to the license agreement and conditions

Cancel Install

14



The next screen summarizes your selection.

Installing
GT STRUDL 42

Installing GT STRUDL

In progress...

Details

GT STRUDL
CAD Modeler
BricsCAD 2021
BricsCAD 202
BricsCAD 2023

15



By pressing “Finish”, the installation is complete.

CAD Modeler is installed in the same installation directory with GT STRUDL, under the sub-
directory “CADModeler”. For example,“C:\Program Files\GTSTRUDL\42\CADModeler” is a

typical CADModeler installation directory.

Product Installation Completed
GT STRUDL 42

The following applications are ready to use:

feygs]  GTSTRUDL42

[ ] View Readme

Finish

16



2. Using CAD Modeler

2.1.  Overview of Using CAD Modeler and configuring AutoCAD/BricsCAD

CAD Modeler can only be launched directly by GT STRUDL; by initializing an instance of AutoCAD
or BricsCAD and automatically loading CAD Modeler ARX/BRX Application (CADModeler) in the
same instance. CAD Modeler creates a separate AutoCAD/BricsCAD user profile, named
“CADModeler”, so the CAD Modeler menus, icons and ribbons do not affect your standard
AutoCAD or BricsCAD environment, or other applications running on the top of them.

CAD Modeler commands can be accessed from the menu, from the ribbon area, or by typing the
specific command in the command prompt.

- If AutoCAD/BricsCAD Menu is not turned ON, you have to type "MENUBAR" in the
command prompt, and then enter 1.

- If AutoCAD/BricsCAD Ribbon is not turned ON, you have to type "RIBBON" in the
command prompt.

All GT STRUDL structural data, which are created using CAD Modeler, are stored in two files: the
.dwg file which contains the AutoCAD/BricsCAD information, and the .db file which contains the
structural data. The two files have the same filename (only the extension is different) and they
are linked together by CAD Modeler.

CAD Modeler creates a GT STRUDL Input File (.gti) and is able to send this .gti file to the main
instance of GT STRUDL, which sits on the background. When analysis is performed in GT STRUDL
and results are available for reading, CAD Modeler is able to load them from GT STRUDL DBX
(data base exchange) files.

Since CAD Modeler is launched and licensed by the main GT STRUDL application you are not
allowed to close the main GT STRUDL window. If GT STRUDL is closed, CAD Modeler outputs a
warning and CAD Modeler commands are no longer functional.

2.2.  Running CAD Modeler

CAD Modeler is launched from the GT STRUDL Welcome screen by selecting the “CAD Modeler”
icon in the Start a New Project group. A new instance of AutoCAD or BricsCAD, having CAD
Modeler automatically loaded, is created. You will be able to identify that CAD Modeler is
loaded successfully by having two additional menus (“GTS Modeling” and “GTS Display”) next to
the AutoCAD or BricsCAD main menus and the “GTS CAD Modeler” and “GTS Display” tabs in the
ribbon area.
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Welcome to GT STRUDL -0Ox

G Open Learn more about GT STRUDL (@) Hide Details € > e e s

@ Hep GT Menu CAD Modeler Command Mode Model Wizard Base Plate Wizard
Pacform structurslanalyss & Crests complex stuctual Lo the STRUDL design  Quickly modil simple Anslyze & design complex

- design using @ grephical use  geometis using AuioCAD £ lenguage 1o creste compute  siuctures using tempates.  stucturelsiel base plates
:2 Options interface. BricsCAD. models for stuctural analyst using 2 finite clement analys
and design spprosch

Whatis GT STRUDL?

Start a New Project
art a New Project Introduction to GT STRUDL

View an informative webinar on the new licensing system presented on
January 28, 2020 by clicking here

Now Available: GT STRUDL 2020 Demo
Alimited version of the product that can be used as an introduction to the most frequently
used features

F = = &

GT Menu CAD Modeler Command Mode Model Wizard Base Plate Wizard

Webinars

Working Directory CADWorx & Analysis University is going digitall Mark your calendars for
September 22-23 and register now. September 22, 2021

Gl i TQA\Test 10-03_UTC-18-28-14\GTS 41 Shel\MO034_gti
” Eﬂ Advanced Structural Analysis Techniques using GT STRUDL April 29, 2021

Recent Project Design between Intergraph Smart 3D or CADWorx
and Structural Engineering February 18, 2021

Analysis Fundamentals Webinar Series November 20, 2020

MO034gti  Ci\Users\wjeong\GTQANTesting\2022-10-03_UTC-18-28-14\GTS 41 Shel\MOO34_gti
ol
Reducing Risk in Your Structural Engineering Workflow October 29, 2020

Reducing Schedule and Risk Through in Process Projects
August 27, 2020

MO063.gti  CAL i TOATesti 10-03_UTC-18-28-14\GTS 41 Shel\MOO63_gti

Rapid Design of Gantry Crane Foundations June 18, 2020

Whatiz s New in GT STRUDL 2020 June 24, 2020

Analysis of Structures with Base Isolators Using GT STRUDL March 26,
2020

s

MO093.gti  C\Users\wjeong\GTQA\Testing\2022-10-03_UTC-18-28-14\GTS 41 Shel\MO093_gti
en
3]

mol0lgti  CUsers\wjeong\GTQANTesting\2022-10-03_UTC-18-28-14\GTS 41 Shell\mo101_gti

~ CAD-Based Modeling for Structural Engineers February 20, 2020

2.3.  Menu Bar and Ribbon Area

CAD Modeler commands can be accessed from AutoCAD’s or BricsCAD’s Ribbon Area at the top
of the window by selecting the two tabs at the right: GTS CAD Modeler and GTS Display. CAD
Modeler now support BricsCAD version 23 including all new functionality and the dark scheme.

Home fnset Annotste Parametic  View Mansge Output  Collsborste  GTSModeling  GTSDmplay -
¥ Higher Level Generate Merge Find Joint * o + W self Weight ~ o= B Gn Frame 30 Annctate
5 Units ¥ 3 A Higher L . enesats / [ / / Merg : d Jont d {' E > ‘ Self Weigh [ars] Eda 0 otat
Lower Level At Level Filte Change Joint = Triangle Load C; o~ 53 ReadResults = Analytical/Physical Set View &, Select
B Wil [Lovei Gid Y, T e e Sections Generate Vertical Spit T i &3 I | 0 ™ . D Amyd | ls 4 Create Exacute ¥ 0o S - o
@ Allleves ON B Support g Design % Joints Duplicates + [ Reverse Cuve 2Curves’ Extrude” Advanced” M C Gl GTSTRUDL [3 Impart GTI Options © Colors G Clear
Model Levels Joints Members Find/Change/Check Shells Advanced  Groups Loat GTSTRUDL Desplay Inquire
Home Insert Annotate Parametric View Manage Output Collaborate  GTSModeling  GTS Display -
¥ Units & Joint Supports |/ Deformed - [V Displacements [ Displacements [l Reactions JA Frame i® 3D

& Joint [T Shell

> Member Local Axes / Releases W Diagrams (% Code Check [ Member Forces [l Stresses

= Analytical/Physical @ Set View

3 Member JF Area Report Clear
IE7 Shell Planar Axes o Elements @& Selection B Section Forces [} Code Check  Builder {2 Options C Colors
Display Model Display Loads Display Results Results Datasheets Report Display Clear

If the AutoCAD or BricsCAD menu is visible, then CAD Modeler commands can be accessed from
the Menu Area at the top of the window by selecting GTS Modeling or GTS Display.
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GTS Modeling

% Units
Import

B Materials

Cross Sections

Levels
Grid

Groups

Joint
Member

Shell

Soil Springs

Mesh Generation

Loads

Checks

Steel Design Pararneters
GT STRUDL

CAESARII
D Convert Lines/PolyLines to Members/Shells
#  Model Wizard

2.4. AutoCAD/BricsCAD Commands

You can use AutoCAD or BricsCAD commands, such as Move, Copy, Rotate, Mirror and Delete to

GT5 Display

Frame

3D Sections
Analytical/Physical
All Levels ON

Q !

Set View

Colaors...

] O

Annotate...

Member Local Axes
Display Mermnber Releases
Shell Planar Axes

Joint Supports

loint Loads
Mermber Loads
Shell Loads
Area Loads

Deformed Structure
Undeformed Structure
Displacements

Mernber Diagrams

Element Results

Element Results Selection
Member Code Check Results

NNdI== BEEH= FIN\NY

J

%] Clear Results Layer
Results Datasheets
Options...

@ Current Version...

generate your model faster. The assumptions made in the use of each command are:

- Move: By moving a joint, the members and finite elements connected to the joint

“follow” this movement

- Copy: Joint, Member and Element Loads and Supports are not copied

- Mirror: Joint, Member and Element Loads and Supports are not copied or mirrored. The
Beta Angle of members is not mirrored. Element incidence order is mirrored so that

element’s orientation, that defines the Z Planar Axis, remains the same.
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Delete: If a joint is deleted, there is a prompt that asks for confirmation since members
and elements connected to this joint will automatically be deleted as well.

2.5. AutoCAD/BricsCAD Drawing Units
It is recommended that you set the AutoCAD/BricsCAD drawing units to Decimal. This can be
done from the lower right corner of the main application window, as displayed in the next

image, or by typing the command UNITS.

Architectural
+ Decimal
Engineering

Fractional

Scientific

B ~ 4 | Decimal = []

& Drawing Units
Length Angle
Type: Type:
Decimal W Decimal Degrees W *
Architectural Precision:

Sets the current format for units of measure. The values include
Architectural, Decimal, Engineering, Fractional, and Scientific. The
Engineering and Architectural formats produce feet-and-inches
displays and assume that each drawing unit represents one inch.
The other formats can represent any real-world unit.

Engineering
Fractional
Scientific

Insertion scale
nits to scale ins

Millimeters L

[E COrreETI.

Sample Output

15.2.0039,0 .
3450 _

Lighting
Units for specifying the intensity of lighting:

Intemational L

Cancel Direction... Help

As written in AutoCADs’ documentation “The Engineering and Architectural formats produce
feet-and-inches displays and assume that each drawing unit represents one inch. The other
formats can represent any real-world unit”. Therefore, if you select Engineering or Architectural
formats you have to set CAD Modeler Length Units to Inches. (see Units Command)
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2.6. CAD Modeler Commands

2.6.1. Units

The following form is used to define the active units, either from ribbon command XK Units or
from the menu “GTS Modeling>Units” or by typing GTSUnits at the command prompt.

Units >
Length Force Angles
() Inches {in) () Pounds (bs) (@) Degrees
i) Feet (ft) (O Kips () Radians
(@) Meters (m) () Tons () Cydes
() Centimeters {cm) () Kilograme
() Millimeters {(mm) () Metric Tons Time
Temperature C.'J Mewtons @ Seconds
() Fahrenheit (®) KiloMewtons () Minutes
(@) Centigrade () MegaMewtons (" Hours
Sn:;:le nc'n-sh'un:tl_!ral CAD entities
(grids, structural lines, curves etc) Cancel

You can change the Units any time during working in CAD Modeler. Moreover, you can choose if
the non-structural AutoCAD/BricsCAD entities, such as grids, structural lines, curves, polylines,
etc will be scaled together with the structure whenever you change the length units.

As noted in 2.5, if the Drawing Units are in Engineering or Architectural format then you have to
set the CAD Modelers’ Length Units to Inches (in) using this Dialog.

The current units appear at the top of the main CAD Modeler window:

GTS CAD Modeler | M KN DEG FAH SEC | Drawing1.dwg

Note: Some Edit Boxes appear in yellow background and green fonts, like the one at the picture
below. You can use mixed units in the yellow edit boxes. For more information about Mixed
Units and the valid syntax, please read GT STRUDL GT Menu Guide.
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Joint Coordinates and Offsets
Coordinates

2987.85

1544.03

I

2.6.2. Materials
The following form is used to modify existing material properties or create new materials. You

. . . 2 Material
can select this command either from the ribbon command = srerEs or from the menu “GTS

Modeling>Materials” or by typing GTSMaterials at the command prompt.

X

Material

Material Properties

D Name E G Density Poisson CTE

1 Steel 1.9994800E+08 7.5842000E+07 7.6901000E+01 3.0000000E-01 1.1700000E-05
Concrete 2.4821100E+07 9.9284600E+06 2.3561600E+01 1.7000000E-01 9.90D0000E-06
Aluminum 6.8947600E+07 2.5855400E+07 2.6601800E+01 3.3000000E-01 2.34D0000E-05

AddMaterid | Delete Material oK | Cancel

2.6.3. Levels

It is optional to define Levels (stories) in your structure. However, it is recommended that you
do so when modeling industrial or other building-like structures as this will save you time during
the creation of your model. You can access the level properties dialog from the ribbon icon

=

Levels or from the menu “GTS Modeling>Levels” or by typing GTSLevels at the command
prompt.

Using the Level Properties form you can:
- Set the Height for each level, in current length units
- Define the visible status of each level: if Visible or not
- Add Levels to the model
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- Delete Levels from the model

- Detect Levels Automatically using an algorithm to detect levels along the height of the
structure by identifying locations having at least four horizontal members.

- Merge Levels, by selecting two or more levels and merging them to one.

- Define if the Vertical Axis is the global Z or global Y.

- Update Levels for All Entities, in order to assign the correct Level to each entity (joint,
member or finite element) depending on its coordinates along the height of the

structure.
Level Properties
Level Heights Options
Levels Height Elevation | Visible | AddLevel |
1 4 4000000  |[v
2 3.000000  7.000000 [v | Delete Level |
3 3.000000 | 10.000000 |[v
| Detect Levels Automaticaly |
| Merge Levels |

Base Elevation 0.0000

Z Vertical Axis (glse )

[ ]update Levels for Al Entities

ok || concel |

After defining Levels, you can switch between levels by either using the “Visible” check boxes

from the Level Properties form, or using the A Higherlevel | W LowerLevel jonc in the

ribbon area. You can also type GTSLevelUp and GTSLevelDown at the command prompt.

Moreover, you can define a grid system and/or generate vertical members (Columns) with a
single click. These commands will be explained below.

Finally, the current level, if defined, appears at the top of CAD Modeler window, next to the
Current Units.

GTS CAD Modeler | M KN DEG CEN SEC | Level: 2
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2.6.4. Grid

A Grid system can be defined and used as a pattern for entering beams and columns. In order to
be able to enter a Grid, you must first specify Levels in your structure (see the Levels command
above). You can access the Grid dialog by expanding the “Levels” tab from the ribbon icon

Grid  or from the menu “GTS Modeling>Grid>Create” or by typing GTSGrid at the command

prompt.
Grid
Placement Angles Apply to Levels

® Hori o _ _ 0.00
(@) Horizontal (] Sidelong Grid Angle X-Axis : 1
2
Horizontal - Sidelong Angle : 50.00 3
Spadng 4

Labeling
Distance: | 7»0000
5.0000 Show Labels
©.0000
0.20
- Mumbers Distance : 1.00
Edit
: Pasition
Lesis (@) Left (") pight
Type
(®) Numbers () Letters
Start From : 1 W

OK Cancel

Using the Grid form you can:

Set different parameters for the Horizontal and Sidelong directions of the grid.

Define and control the spacing in each direction, by entering the desired spacing —
Distance of the new grid line and pressing Add button. Later on you can edit a specified
spacing or delete it, using the corresponding buttons Edit and Delete.

Define the Angle between the Grid X-Axis and the global X-axis

The Angle between the Horizontal and Sidelong lines (default equal to 90 degrees)
Control the Height of fonts

Control the Position of the labels

Control the Type of identification to be either Number or Letters

Control the Starting From item, which can be a number or letter depending on the Type.
Select the levels that this grid will be applied to. You can apply the grid to more than
one levels and/or have multiple grids per level.

By pressing OK, you are prompted to enter the Insert Point of the grid, meaning the coordinates
of the lower left corner of the grid. The grid lines are then created as shown in the figure on the
next page.
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® = © @® ®

You can also change the properties of an existing grid from the menu “GTS
Modeling>Grid>Change” or by typing GTSGridChange at the command prompt, and then
selecting the Grid to be edited.

2.6.5. Creating Joints

You can generate individual joints from the ribbon command B 9EM€7EtE o from the menu

“GTS Modeling>Joint>Generate Joint” or by typing GTSJoint at the command prompt. You
then must enter the X,Y,Z coordinates (separated by comma) or click at the corresponding point
at the screen. However, for frame structures, it is recommended to start generating members
(and joints will be automatically generated at their ends).

If you have already defined Levels at the structure, you can generate individual joints at the

current lever from the ribbon command & Atlevel o0 from the menu “GTS

Modeling>Joint>Generate Joint at Level” or by typing GTSJointLevel at the command
prompt. You then have to enter only X and Y coordinate (Z will be calculated using the current
Level’s Elevation).
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2.6.6. Finding Joints

You can find an individual joint from the ribbon command & Find Joint or from the menu “GTS

Modeling>Joint>Find” or by typing GTSFJID at the command prompt and enter the name of
the Joint. If the joint name exists, the joint will be selected (by clicking on “change”, you can
modify it without making a new selection).

2.6.7. Joint Supports

You can find an individual joint from the ribbon command B Support or from the menu “GTS

Modeling>Joint>Support” or by typing GTSJointSupport at the command prompt and
select the joint or the joints to be supported. The Joint Properties form then appears, where you
can define which degrees of freedom are fixed and also enter a spring value in case of elastic
supports. Using the Quick Selection, you can quickly define a Fixed, Pinned or Free Joint (by

default all joints are free)
Restraints & Spring values

Quick Selection : Pin W
Restraint Spring Restraint  Spring

Fu 01 Mmx a
Fy 0] Oy 0
Fz 0 [Imz .

2.6.8. Joint Properties

You can change the properties of a joint from the ribbon command ~ —"2"9€0INt o from the

menu “GTS Modeling>Joint>Change” or by typing GTSJointChange at the command
prompt and select the joint or the joints to be edited or by double-clicking on an existing joint.
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Jaint Properties X

Model  Joint Generalized Loads

General Joint Coordinates and Offsets
Name : Coordinates
Level: o L 1
'
0
2,
Rotation
theta X : I:I Restraints & Spring values
tewr: | O]
Quick Selection : w
tewze | O]
Restraint Spring Restraint  Spring
Groups [ IFx | 0 | [T | 0 |
Inactive Remove [IFy | 0 | [y | . |
Groups that joint belongs [JFz | D| [Imz | D|

Cancel Apply Help

The “Joint Properties” form appears, and at the “Model” tab you can enter the Name of the Joint
(up to 8 characters) the Level that the joint belongs (optional), the theta rotation angles for
rotated support joints, the Groups that the joints belongs to, the coordinates of the joint in the
current unit system, the restraints of the joint and the spring values.

If you select more than one joint, then “Multiple Selection” appears at the top of the Joint
Properties form, and all data entered in the form will be applied to all selected joints.

2.6.9. Sections

For models which contain frame members, you should select the cross sections to be added to
your project either from the default cross section library or by creating user defined prismatic
cross-sections or by importing user defined cross sections that have been created in GT STRUDL.

Prismatic cross sections can be created from the Menu “GTS Modeling >Cross

Sections>Prismatic” or by typing GTSPrismatic at the command prompt.
In the dialog shown below, you enter the cross-section properties in the current unit system.
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Prismatic Properties

MNew Section Properties

Section Mame (Up to 15 Characters) : Cancel
A I

Ay Ty :

Az Iz:

Sy Ey:

5z Ez:

Yd: i

d: Ic:

Shape Code :

You can access the existing cross section library (GT STRUDL tables) from the ribbon command

L

ections | or from the Menu “GTS Modeling>Cross Sections>Table” or by typing GTSParams at
the command prompt.

Using the following form, where all GT STRUDL built-in TABLES are available, you select the cross
sections for your project by double clicking on them, at the right part of the screen. The list of
selected cross-section profiles appears at the left part of the screen and the selected profiles
have a large black dot in front of them.

User defined cross sections, that have been created in GT STRUDL, can be imported in CAD
Modeler from the Menu “GTS Modeling >Cross Sections>Import from User Dataset” or by typing
GTSOpenDS at the command prompt. Using the “Select User Dataset DS File” dialog you can
select the dataset file (*.ds) that includes the user defined cross sections to be imported. By
pressing “Open”, the cross sections of the selected .ds file are added to the available built-in
TABLES, presented in the previous paragraph.
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B Profile Browser *

=[] AISC 15th Edition 2015 A W-AISC15
.- A -
E I': W44x335 W35x325 W33x291 W27x335 W24x 104 W21x44
i W44x290 W35x853 W33x253 W27x307 W24x 103 W1gx311
- M/S/HP15 Wa4 262 \W35xE02 W33x241 W27x251 W24x94 W18x253
-] RECHSS15 W44x230 W35x723 W33x221 W27x258 W24xB4 W18x258
- c-AIsC1S W40x655 W3EXE52 W33x201 W27x235 W24x76 W18x234
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I ALEQ-15 W40x352 W35x330 W30x391 W27x129 W21x223 W1sx130
e A A41-15 Wa0x324 W3ax302 W30x357 W27x114 W21x201 Wigx119
e 2L-5L-15 W40x297 W3Bx282 W30x326 W27x102 W21x182 W18 108
e 2L-ALL1S W40x277 W3sx252 W30x292 W27x94 W21x168 W18x97
) RNDHS515 W40x249 W35x247 W30x251 W27x34 W21x147 W18x86
T waeam-15 W40x215 W3sx231 W30x235 W24x370 W21x132 W18x76
T weoL1s W40x199 VW 36x256 W30x211 W24x335 W21x122 W18x71
W40x392 W3sx232 W30x191 W24x306 W21x111 W18x55
QO PIPES1S W40x331 W36x210 W30x173 W24%279 W21x101 W18xE0
E-f] AISC 15th Edition 2015 Metric Wa0x327 W3sx194 W30x143 W24 250 W21x93 W 18x55
[-E] AISC 15th Edition Spedial Tables for A10858 || W40x294 W3sx152 W30x132 W24x229 W21x83 W 18x50
[]...E AISC 15th Edition Special Metric Tables for A Walx273 W3sx170 W3lx124 W24 207 W21x73 W 18x46
-] AISC 14th Edition 2011 Wa0x254 W3sx150 W30x116 W24x192 W21x58 W18x40
" ) W40x235 W36x150 W30x108 W24x 175 W21x52 W 18x35
SS :;gg i;? ES:EE: h;;;'c W40x211  W3Sx135  W30x99 W24x162  WZIXSS W 16x 100
o _ W40x183 W33x387 W30x90 W24k 146 W21x48 W16x89
E-E] AISC 13th Edition 2005 Metric W40k 167 VW33x354 VW 27x539 W24x131 W21x57 W16x77
i AISC 9th Edition 1939 W40x149 W33x318 W27x368 W24k 117 W21x50 W16xET
@-F 1 AISC LRFD 3rd Edition v
L4 > £ >
Cancel
Moreover, you get a notification at the = Unigtrut
command prompt, regarding the number of = User Defined Sectians
tables that exist in the dataset. For example: L MvaISCT4
“Number of tables in ds = 5”. Cac
e MYLUMT3
[ MYRECHSS

i T ABEAMY

Next time you select the command >ections
you will be able to see the user defined
sections at the bottom of the list.

Note: Whenever you import a TABLE of sections that has been previously imported in CAD
Modeler, all new data will overwrite previous TABLE section data.

Note: Whenever you use a User Defined Section in CAD Modeler, you must manually open the
corresponding .ds file in GT STRUDL prior to the “Execute GTSTRUDL” Command.
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2.6.10. Creating Members

Y

You can generate individual members from the ribbon command Generate or from the menu
“GTS Modeling>Members>Generate Beam Members” or by typing GTSBeam at the command
prompt. You must then enter the X,Y,Z coordinates (separated by commas or click at the
corresponding point at the screen) of the member start and then of the member end. Joints are
automatically generated at both member ends, unless a joint already exists at the specific point.
If so, the member is connected to the existing joint(s).

If you have already defined Levels at the structure, you can generate vertical members

i

(columns) at the current lever from the ribbon command Vertical or from the menu “GTS
Modeling>Member>Generate Vertical Member” or by typing GTSColumn at the command
prompt. You then have to enter only one point (starting top point) in the floor plan. The ending
bottom point will be automatically calculated, having the same X and Y coordinates, and Z
coordinate will be calculated by the current level’s height.

After giving the command the “Place Member” form appears, where you define the properties
of the member.

Note: Each time you create a member, the orientation of the cross section will appear in the
middle of the element, unless you clear it with command “Clear” (see 2.6.86).
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You can select:

- A Table Section from the list of
available sections in the
project, or give the dimensions

or Membar Dimansions: of the typical shapes available
or match the section properties

Cross Section
Table Section:
<5elect Table Section = w

Rectangle Concrete e o

of one existing member to save
or Same as Member: time typing the values.
<Select Existing Member = w - The Material from the list of

available materials in the
Material project

- Common Member

Steel w . .

Releases configuration
Relemne Beta (o) - Betaangle (in degrees)

- To split intersecting members,

00 Pin-Pin ol along new member’s length,

including the new member

[] split Intersecting Members [ physical Member - To split ending members, if the
[ spit Ending Members member starting and/or ending
joints are placed along existing

Place Member(s) == members.
-  To place a physical member
Section Properties together with the analytical

members. If the new physical
I:I member is crossing other
B .
physical members, the new
I:I physical member will be split
into more parts.

I
H +_E Then, you must click on the “Place
l Member(s) >>” button and start placing
_____ . members.

% B *

You can change the properties while
the command is active, and the next
member(s) will be placed using the new
values.

When you are done, press ESC to exit from the command. The form is hidden automatically.

2.6.11. Finding Members

. Find Memb
You can find an individual member from the ribbon command e emBer or from the

menu “GTS Modeling>Member>Find” or by typing GTSFMID at the command prompt and
enter the name of the Member. If member name exists, the member will be selected (by clicking
on “change” you can modify it without making a new selection).
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2.6.12. Splitting Members

7

You can split a member into two or more parts from the ribbon command Selit o from the
menu “GTS Modeling>Member>Split Member” or by typing GTSSplitMember at the
command prompt and select the Member to be split. You then define “Distance for splitting the
member or the number of equal parts (negative number)”, entering:
- the position of the split, meaning the length of the 1° part starting from starting joints,
or
- the number of equal parts that will be generated after the split, by typing a negative
number. For instance, entering -3 means to split the original member into 3 equal parts.

2.6.13. Splitting to Crossing Members

You can Split Members to Crossing Members, after being placed. You select the member to be
spit and if there are any crossing members the selected member is split automatically at their
intersections. You can split a member into crossing members, from the ribbon command

x Split to Members
or from the menu “GTS Modeling>Member>Split to Crossing Members” or
by typing GTSSplitToMembers atthe command prompt and select the Member to be split.

2.6.14. Merging Members

You can merge two members to one member from the ribbon command / Merge or from the
menu “GTS Modeling>Member>Merge Members” or by typing GTSMergeMembers at the
command prompt and select two members. The two members must have a common joint
(middle). After merging the middle joint is NOT deleted and you have to delete it manually. This
joint can be removed manually, using AutoCAD’s/BricsCAD’s erase command, or by using CAD
Modeler’s “Remove Floating Joints” Command.

2.6.15. Member Properties

. . W I:h M h
You can change the properties of a member from the ribbon command ange Viember - or

from the menu “GTS Modeling>Member>Change” or by typing GTSBeamChange at the
command prompt and select the member or the members to be edited or by double-clicking on
an existing member.

The “Member Properties” form appears, and at the “Model” tab you can enter the Name of the
Member (up to 8 characters), the Level that the member belongs to (optional), the Type of the
Member (Space Frame or Space Truss), Starting and Ending Joints, Beta Angle, the Groups that
the member belongs to, the Cross-Section applied to this member and the corresponding
section properties, the Material of the member, member releases and elastic end connection
spring values, End Sizes and global Member Eccentricities.
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Member Properties x

Model  Section Properties Member Loads Member Temperature Loads Member Distrortions

General Section Properties Releases & Elastic Connection spring values

Mame : Section : Quick Selection : w
Level : Ax -

| | I : | | Start  Spring End  Spring
we | e | | om [ om[ °
Type - Indidences Az | | Iz: | | Oy l:l Oy l:l
Type SaEETE - Sy | | Ey: | | Or:z I:l Or: I:l
Start 1 Sz | | Ez: | | e l:l [Imx l:l
coe e T gwl_Jowl 9
Beta Angle : l:l : | |Zc: | | [mz I:I [z l:l

Physical Member

Shape Code : I:I
End Sizes OR Member Eccentricities (Offsets)

Groups Start End
Material Properties

Inactive e Remave . I:I
Material ; | Steel | | Sizes : :

Groups that Member belongs
- |1.9994BE+DB|DEHSM| ?6.9[J:l| o I:I . I:I
o 2w, [en] [ o], [
rosson | ©] e [ o [ 7

Cancel Apply Help

Using the “Section Properties” tab, you can define typical concrete shapes or other shapes that
appear in the next image. Shapes having the identifier “Concrete” should be used for thick
sections.
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% B *
Rectangle (Concrete) Circle (Concrete)
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If you select more than one member, then “Multiple Selection” appears at the top of the
Member Properties form, and all data entered in the form will be applied to all selected
members.

Physical Member Properties
Model | Section Properties | Member Loads
General Section Properties Releases & Elastic Connection spring values
Mame : z 3 Section :  IPE270 IPE European Quick Selection : W
1
Level : A : 0.0045% | . 1.6e-07 Start  Spring End  Spring
Ay 0.00164736 | 1, 4,206 CFx 0| [Jrx 0
Type - Incidences Az 0.001836 Iz: 5.79e-05 DFY 0 DFY o
6,2222e-05 1]
Type: | SPACEFRAME v Sy By L ° O °
e . - 0.00042889 | L. 0 M 0 mx 0
. 0.27 . 0.135
End : 18 Yd: ve: [CImy 01 Omy o
. 0.135 . 0.0675
Beta Angle ! 0 2d: Ze [Ime U] Cme .
. 1.0
Physical Member PM000003 Shape Code :
End Sizes OR Member Eccentricities (Offsets)
Groups Start End
Material Properties
Inactive Remove — N Sizes 0 0
Material : = :
Analytical Members
;g E. 1.99948e+08 Density 76,901 e 0 X i}
15 G 7.58428407 | . | 6.49865-06 v 0l o, 0
21 ' ' ' '
Poisson 0.3 Z: L Z: g

Cancel Apply Help

If you select a physical member, then “Physical Member Properties” appears at the top of the
Member Properties form, and you can modify the properties of the Physical Member. You can
only modify the Name, Beta Angle, Section Properties, Releases and Eccentricities. Any
modification applies to all analytical members, except Releases and Eccentricities that apply only
to the start of the first analytical member and to the end of the last analytical member.

35



Moreover, you can see the list of labels of the Analytical members that are part of this Physical
Member.

If you apply any loads to the physical member, the load parameters are copied to each analytical
member belonging to it.

2.6.16. Member Filters

You can select members of the structure, that fulfill several criteria, using the icon Y Filter or
from the menu “GTS Modeling>Member>Filter” or by typing GTSFilterMembers at the
command prompt.

Members can be filtered forming queries of three different categories:
- Their Properties, that can be: Name, Level, Section, Material, Beta Angle, Group,
Release Statues, Kf values, Eccentricities and End Sizes
- Their Loading Data, that can be: Load Case, Load Type, Load Direction, Load Values and
Location.
- Their Analysis Results, that can be: Load Case, Member Forces Fx — Fy — Fz — Mx — My —
Mz for both ends and section forces Fx - Fy — Fz - Mx — My — Mz.

You can set multiple (up to 5) conditions of the same category using logical expressions (AND,
OR). For example, filter members that their section is IPE330 AND they belong to level < 3 AND
their beta angle is greater than or equal to 90.

After the query is formed, your press “Execute >>” and the IDs of the members fulfilling the
criteria appear in the “Results” list.

Filtered members may be:
- Added to any Group
- Selected as AutoCAD’s/BricsCAD’s selection (to be edited, moved, copied, moved etc),
using the option “Keep Selected after closing form”
- Made the only visible entities of the structure, by hiding all other entities, using the
option “Make them the only visible”
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Filter Members

SELECT Members oK
Section W = w | | IPE330 IPE European W Cancel
AND V| |Level v < v |3 w
AND % petg Angle v = W | |90 W
N W = L] L
W W = W hd
Member Loads (Units: kM, m) Member Results [ Section Forces
Y] v ] Y] v ]
] Y] v ] ] ] v ]
] ] v w ] ~ v ~
] Y] v ] ] ] v ]
v ] v v v ] v ]
SQL Query (WHERE) Result
9
{ nSection ='2") 10 e
AND (nLevel <'3') 11
AND ( betaangle =='30") 12
13
14
15
15
Execute => Clear 17
13
19
Action 20
Ttems Selected: 70 21
ms Selec %
23
24
ADD To Group == W a5
28
[keep Selected after dosing form [IMake them the only Members Visible 23 w

2.6.17. Creating Shell Finite Elements

Shell finite elements are generated automatically using the meshing functions described below.
However, you can generate individual quadrilateral or triangle shell elements one by one.

&

Quadrilateral elements can be created using the icon * or from the menu “GTS
Modeling>Shell>Generate quad at joints” or by typing GTSShell at the command prompt.
You must then enter the X,Y,Z coordinates (separated by commas or click at the corresponding
point at the screen) of the four corners of the quad element. Joints are automatically generated
unless a joint already exists at the specific point. If so, the element is connected to the existing
joint(s).

: Chuad

Triangular elements can be created using the icon = A Trangle or from the menu “GTS

Modeling>Shell>Generate triangle at joints” or by typing GTSShellT at the command
prompt. You must then enter the X,Y,Z coordinates (separated by commas or click at the
corresponding point at the screen) of the three corners of the triangular element. Joints are
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automatically generated unless a joint already exists at the specific point. If so, the element is
connected to the existing joint(s).

2.6.18. Reverse Incidence Order
The Incidence Order (clockwise or counterclockwise) of selected shell elements can be reversed

using the icon {5 Reverse 4 from the menu “GTS Modeling>Shell>Reverse Incidence Order” or
by typing GTSShellReverse at the command prompt. The Incidence Order defines the
orientation of the Element’s Planar Z and Local Z Axes which then also affects the Local and
Planar X and Y Axes.

2.6.19. Finding Shells

T2 Find Shell
You can find an individual shell element from the icon ** " = or the menu “GTS

Modeling>Shell>Find” or by typing GTSFEID at the command prompt and enter the name of
the element. If the element name exists, the shell element will be selected (by clicking on
“change” you can modify it without making a new selection).

2.6.20. Shell Properties

You can change the properties of a shell finite element from the icon “~~ Change Shell or the

menu “GTS Modeling>Shell>Change” or by typing GTSShellChange at the command
prompt and select the shell or the shells to be edited or by double-clicking on an existing shell
element.

The “Element Properties” form appears as shown below, and from the “Model” tab, you can
enter the Name of the Element (up to 8 characters), the Level that the element belongs to
(optional), the Type of the Element, Joint Incidences, the Thickness of the shell, the Groups that
the element belongs to and the Material of the element.
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Element Properties

Model | Element Loads

General Material Properties
Name : 2 Material : | Concrete v
Level : 2,48211e+007 23.5616
E: ' £ Density '
a: 9,92346e +008 CTE : 9,9e-008
Type - Incidences . 0.17
Poisson
Type : SBHQG b4
Groups
Joint 11 3
activ Remove
ot 2 14 Inactive
Groups that Element belongs
Joint 3 B
Joint 4 18
Section Properties
Thickness : 0.2
Area :
Cancel Apply Help

If you select more than one element, then “Multiple Selection” appears at the top of the
Element Properties form, and all data entered in the form will be applied to all selected
elements.

2.6.21. Joints Duplicates

In order to erase joints that have the same coordinates (one on the top of the other) that may
have been generated by mesh generation functions, you have to check the model for duplicate
I:|n Joints Duplicates
joints from the ribbon command in the “Find/Change/Check” panel or select
“GTS Modeling>Checks>Joint Duplicates” from the menu or type
GTSCheckDuplicateJoints at the command prompt. You then must enter the desired
merge accuracy (Enter Merge Tolerance <0.001000>). If duplicate joints exist in the structure, a
new dialog appears having the full set of duplicate pairs, where you can select the joints to be

merged or not as shown on the next page:
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Merge Joints

“St Select Al
Joint Duplicate Merge
2 5 v
3 25 [v

1 g &

2.6.22. Joints Floatings

Floating Joints are the joints that are not connected to any member or finite element, therefore
they may cause instability in the solution of the mathematical model. Use the ribbon command

. Joints Floating: in the “Find/Change/Check” panel or select “GTS Modeling>Checks>Joint
Floatings” from the Menu or type GTSCheckFloatingJoints at the command prompt,
floating joints are automatically identified, and using the corresponding dialog as shown below,
they can be deleted.

Floating Joints

List select Al

Joint Deleted

2.6.23. Joints Interference

In order to check in order to search for joints close to a member, not connected to it, you can

/ Joints Interference
use the ribbon command in the “Find/Change/Check” panel or select
“GTS Modeling>Checks>Joints Interference” from the Menu or type
GTSCheckInteferenceJoints at the command prompt. You then must enter the desired
tolerance (Enter Check Tolerance <0.050800>).
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2.6.24. Members Duplicates

In order to check if two members are one on the top of the other (having common joints in any
order), you must check the model for duplicate members from the ribbon command

@ Members Duplicates

in the “Find/Change/Check” panel or select “GTS
Modeling>Checks>Members Duplicates” from the menu or type
GTSCheckDuplicateMembers at the command prompt. If duplicate members exist in the
structure, a new dialog appears having the full set of duplicate pairs, where you can select the
members to be deleted or not as shown in the following figure. For all the selected pairs, one
member is deleted (the member first created is kept).

Duplicate Members x
Member Duplicate Delete

Unselect All
- ; v

4 6 v

2.6.25. Members Zero Length

In order to check if a member has zero length, you can use the ribbon command
' Members Zero Length . .

in the “Find/Change/Check” panel or select “GTS
Modeling>Checks>Members Zero Length” from the Menu or type
GTSCheckMembersZeroLength at the command prompt. Following the command
execution, you must enter the desired tolerance (Enter Check Tolerance <0.001000>) and then a
list of zero length members appears from where you can select which to delete.

2.6.26. Physical Members

Physical members in a frame model are consisted using two or more analytical members. In

order to check if physical members exist in the structural entities, you can use the ribbon
me=o=s Phycical Members

command in the “Find/Change/Check” panel or select “GTS

Modeling>Checks>Physical Members” from the Menu or type GTSCheckPhysicalMembers

at the command prompt. The five (5) checks that are performed with their corresponding errors

are as follows:

#1. Check that all members have the same Beta angle. If not, there is an error message:
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Physical Member %s: Member %s has inconsistent BETA angle

#2. Check that all members have the same cross section. If not, there is an error message:
Physical Member %s: Member $%$s has inconsistent CROSS
SECTION

#3. Checks that all member do not have internal releases. If not, there is an error messages:
Physical Member %s: Member $s has internal RELEASES
Physical Member $%s: Starting Member $%$s has internal
RELEASES at its end
Physical Member %s: Ending Member %s has internal RELEASES
at its start

#4.Checks that there is a sequential order of members. If not, there is an error message:
Physical Member %s: Members %s (end) and %s (start) do not
have common joint (are not SEQUENTIAL)

#5.Check that all members form a straight line. . If not, there is an error message:
Physical Member %s: Member %s 1is not LINEAR with the
physical member

If all 5 checks are successful an informative message appears:
Physical Member %s: OK

2.6.27. Shells Duplicates

In order to erase shells that coincide (one on the top of the other) that may have been
generated by mesh generation functions, you have to check the model for duplicate shells from

® Shells Duplicates

the ribbon command in the “Find/Change/Check” panel or select “GTS
Modeling>Checks>Shells Duplicates” from the Menu or type GTSCheckDuplicateShells
at the command prompt. If duplicate shells exist in the structure, a new dialog appears having
the full set of duplicate pairs, where you can select the shells to be deleted or not as shown in
the following figure. For all the selected pairs, one shell is deleted (the shell first created is kept).

Duplicate Shells

Shell Duplicate Delete

>
3 5 =

4 6 [v

42



2.6.28. Names Duplicates

In order to check if two joints have the same name or two members have the same name or a
member and a shell have the same name, you can use the ribbon command

® Mames Duplicates

in the “Find/Change/Check” panel or select “GTS
Modeling>Checks>Names Duplicates” from the Menu or type GTSCheckNames at the
command prompt. If duplicate names exist in the structural elements, a message appears in the
command prompt as follows:

Joints 4 and 4 have the same Name
Joints 5 and 5 have the same Name
2 Duplicate Names Found

2.6.29. Renumber Names

It is often convenient to have continuous numbering (labeling) of joints members and elements.
In order to renumber the names of structural entities in ascending order (only if their name is an

[ 1

A
.1, Renumber Mames

1 i

integer), you can use the ribbon command in the “Find/Change/Check”
panel or select “GTS Modeling>Checks>Names Duplicates” from the Menu or type
GTSRenumber at the command prompt. Following the command execution, you mmust
decide whether or not you want to renumber joints and members/elements by typing yes or no
(y or n) to the following questions:

Renumber Joints? (Yes/No)
Renumber Members and Elements? (Yes/No)

2.6.30. Database Integrity

In order to check that all CADM entities in a DWG have a unique database record, you can use

e, -
= atabase Integrity
the ribbon command in the “Find/Change/Check” panel or select “GTS

Modeling>Checks>Database Integrity” from the Menu or type GTSCheckDatabase at the
command prompt. There may be database records, without a dwg entity, or the opposite, dwg
entities without a database record. This may happen in very extreme cases (for example, a
power supply failure while saving, or out of disk space, etc). Entities/records with a problem are
deleted and you get an information message such as the one below:

Error Fixed: Joint %s deleted from DWG
Error: Joint %s does not exist in database
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2.6.31. Meshing along a curve

You can create several members along any selected AutoCAD/BricsCAD linear entity, that can be

o
4]

o
1D

a Line, an Arc or a Circle, from the ribbon command “Y™€ or from the menu “GTS

Modeling>Mesh Generation>1D Along Line or Curve or Circle” or by typing GTSMesh1D at the

command prompt.

Select Mesh Properties

Generate

(®) Members Elements

Material | Steel W

Element Attributes

0.20

Type EPHOQ Thidkness

Member Attributes

Type |FRAME v Beta 0.0

Section b4

Spacing U Direction

(®) Uniform 4 w

() Variable
Defined by Line/Curve
Spading V Direction
®) Uniform 4
Variable
Defined by Line/Curve
Spading W Direction
® Uniform 4
Variable
Defined by Ling/Curve
Labeling

Maore >= U Primary Direction

Preview Create Close

After selecting the AutoCAD/BricsCAD linear
entity the Mesh Properties dialog appears,
where you can define:
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The Material of the members to be
generated.

The Type of the members (FRAME or
TRUSS)

The Cross-Section of the members
from a list of previously selected
project sections.

The Beta angle that defines the
orientation of the cross-section in 3D
space.

The number of members, to be
generated, that can be equally
spaced (uniform) or may have
variable spacing.

The Labeling (optional) of the joints
and members to be generated
(“Enter Labeling Rules” form), where
you can set the First ID for joints and
members and their labeling prefix.

By clicking “Preview” you are able to
preview the members to be
generated (without creating any
entities).

By clicking “Create” the members are
generated and the Mesh Properties
form is closed.



By selecting Variable spacing, the “U1-Curve Spacing” form appears, where you can enter the
Total Number of Spaces, and the Length of each part, either in absolute distance or as a
percentage of the line or curve’s total length using the dialog shownbelow:.

U1-Curve Spacing
Current Totals
Total # of spaces : 0 Curve Length : 1847.094685
Current # Spaces : ! Current Length : L LELLLL
Remaining # Spaces : 0 Remaining Length : 1847.094685
Variable Spacing
# Spaces Distance or Percent )
W

The “Enter Labeling Rules” form allows you to set the First ID for joints and members to be
created and their labeling prefix. Note that the total length of the label cannot be more than 8
characters. Element and member labels (IDs) must be unique — you can’t have a member and
element with the same label (ID).

Enter Labeling Rules

Properties

Joints Prefix I:I

First Joint's ID L

Elements Prefix

First Element's ID

Members Prefix

First Member's ID

< <= Apply Calculate IDs
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2.6.32. Meshing between two lines
You can create Members or Finite Elements between two selected AutoCAD/BricsCAD linear

2
a

20
entities such as Lines or Arcs, from the ribbon command 25YTY€5 or from the menu “GTS
Modeling>Mesh Generation>2D Between 2 Lines or Curves” or by typing GTSMesh2D2L at the
command prompt. You are then asked to select two AutoCAD/BricsCAD curves that will define
the U and V boundaries of the Mesh.

The dialog has the same options as in the 1D mesh command and in addition you can also
define:
- Members or Elements to be generated (for Members the options are the same as in 1D)
- Type of Finite Elements, from the available GT STRUDL Finite Element library
- Thickness of Finite Elements
- Spacing in both the U and V directions

2.6.33. Meshing between four lines
You can create Members OR Finite Elements between four selected AutoCAD/BricsCAD linear

i

2D
entities, that can be Lines or Arcs, from the ribbon command #CUYT&S or from the menu “GTS
Modeling>Mesh Generation>2D Between 4 Lines or Curves” or by typing GTSMesh2D4L at the
command prompt. You are then asked to select four AutoCAD/BricsCAD curves that will define
the U1, U2, V1 and V2 boundaries of the Mesh as shown in the figure below with U2 opposite
U1l and V2 opposite V1:

The dialog has the same options as in the 2D mesh between two curves command.

2.6.34. Meshing inside a polyline

You can create Finite Elements inside an AutoCAD/BricsCAD closed curve, that can be a Polyline
B a

=] a

=} a

20
or a Circle, from the ribbon command Area or from the menu “GTS Modeling>Mesh
Generation>Inside Polyline” or by typing GTSMesh2DPoly at the command prompt. You are

then prompted to select the closed AutoCAD/BricsCAD polyline or circular curve.
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After selecting the AutoCAD/BricsCAD entity the Mesh Properties dialog appears, where you

define:

Generate

Material |Steel

Element Attributes

Type |SBHTG * |Thickness

E {

Mesh Geometry

External Boundary obj-581

0.000000

External Boundary Edge Size

Maximum Element Edge Size 0.50

Minimum Element Edge Size 0.000000

< I

Mesh Quality | Very Low

Internal Boundaries Internal Joints

Add +| Remove -

Multi+| | Multi - Add | |[Remove

Spacing Extrude Direction

Liniform 5
Variable I:I
Defined by Curve, Size: 3.242418

|:| Sweep Function

Labeling

More ==

Preview Clear Create Close

The Material of the elements to be
generated

Type of Finite Elements from the
available GT STRUDL Finite Element
library

Thickness of Finite Elements

The Maximum Element Edge Size along
the Boundary. CAD Modeler will
generate additional joints along the
boundaries so that there is no finite
element edge, along the boundary
curve, longer than the entered value.
You can have the boundary curve to be
split in smaller parts than the Max, or
not. Additional splitting may be required
if you try to increase the quality of the
finite element mesh.

The quality of the triangles that are
going to be generated.

Add one or multiple (Multi+) internal
closed boundaries (polylines or circles),
or open boundaries (arcs or lines). If a
closed internal boundary is selected
there is a question asking if you want
the elements inside the boundary to be
removed (treat it as a hole) or not.
Moreover, you will be asked a question
regarding the size of elements along the
internal boundary curve, that can be 0,
so as to follow the current value of the
“Maximum Element Edge Size”, or it can
be a positive number which defines the
maximum length along the internal
boundary, or it can be a negative integer
which defines the number of equal parts
that the internal boundary will be split.

NOTE: Internal boundaries may intersect the external mesh curves, but it is

recommended that you manually spit the external curve at this point
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- Add internal joints (points) that will be additional corners of the finite element mesh.

- Labeling, Preview and Create functions are identical to the ones of the previously
described meshing forms.

2.6.35. Meshing by extruding a polyline
You can create Finite Elements by extruding an AutoCAD/BricsCAD closed curve, that can be a

3D
Polyline or a Circle, from the ribbon command E4Ude o from the menu “GTS Modeling>Mesh
Generation>3D Extrude PolyLine” or by typing GTSExtrudePoly at the command prompt.
You are then prompted to select AutoCAD/BricsCAD curves, first the extruded curve, and then
the curve which defines the extrude direction which can be either a line or polyline. The finite
elements will be generated on the extruded surface.

The “Mesh Properties” form is similar to the “Meshing inside a polyline” properties form but you
must also define the “Spacing Extrude Direction”, meaning the parameters that control the size
of elements along the extrude direction. Uniform and Variable options are suitable if the
extrude entity is a line. “Defined by Curve, size” is suitable if the extrude entity is a polyline, so
that it is enforced that joints will be generated at the intermediate points of the polyline.
Labeling, Preview and Create functions are identical to the ones of the previously described
meshing forms.

2.6.36. Meshing using 3 curves
You can create Members OR Finite Elements between three selected AutoCAD/BricsCAD linear

L&

3D
entities, that can be Lines or Arcs, from the ribbon command 3turves or from the menu “GTS
Modeling>Mesh Generation>3D Between 3 Lines or Curves” or by typing GTSMesh3D3L at the
command prompt. You are then asked to select three AutoCAD/BricsCAD curves that will define
the U, V and W boundaries of the Mesh.

The dialog has the same options as in the 2D mesh command, between 2 lines, with the extra
parameters for the meshing in the W direction.

2.6.37. Array 3D Advanced
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You can create copies along the vertical direction, similar to AutoCAD’s and BricsCAD’s ARRAY

o

Array 3D
commands from the ribbon command “##"“*? o by typing GTSMesh3D3 at the command
prompt. This optimized command is useful for large models, or for multiple copies, when the
default AutoCAD’s and BricsCAD’s command take a lot amount of time. It produces the same

result in significantly reduced time.

2.6.38. Soil Springs

211

Soil
You can create soil springs on individual/multiple shell element(s) from the icon P9 or by
typing GTSFoundationSprings at the command prompt and select the corresponding shell

element(s). After selection the “Soil Springs” dialog appears, where you can:

- Define in-plane spring ratio of Ks value if the “in-plane (orthogonal) springs” option is
checked. The in-plane spring ratio will be applied to the two remaining directions, other
than the selected.

- Define the direction of springs (in global system).

- Append new spring values in case of keeping the existing ones and adding the new ones.
Else, the new values replace the existing ones

- Define the value of modulus of subgrade reaction Ks.

After pressing “Place Springs”, a legend appears showing the Ks values distribution on the shell
elements. By double clicking on each node, you can see the value of Ks in “Restraints and Spring
Values” section of the Model tab in the “Joint Properties” dialog box. Note that if the spring’s
degree of freedom is not restrained by the user then it is restrained automatically.

General Information Ks Values
[]in-plane (orthogonal) springs 000 . 008
I plane Spring Ratio 008 015
015.. 0.23
Direction 0.23..03
() Global X (") Global Y (®) Global Z 031..038

032 .. 046

[+] Append Existing Spring Values 045 054
0.54.. 0E2

Modulus of Subgrade Reaction 0E62.. 0E9
‘e 0.69.. 0.77
077 .. 085

= 0.85..0.92

Place Springs == 092..1.00
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2.6.39. Export to CAESAR Il

The current drawing can be exported into CAESAR Il Modeler (str file) from the menu “GTS
Modeling>CAESAR II> Export STR” or by typing GTSExportSTR at the command prompt. You
select the members to be exported and an STR File is generated. Immediately after the log file
appears on the screen. A typical log file is:

GT STRUDL Version 2018.R1

GTS2CII Version 2018.R1.01

GTS2CII Binary Dir

C:\\Program Files (x86)\GTStrudl\2018R1\Utilities\GTS2CII\
Project Dir F:\\HexagonPPM\CaesarII\PlantStructure\

Total Number of Sections: 6

Total Number of Joints: 170

Total Number of Members: 233

The model will be saved in 1 STR file(s)

File
F:\\HexagonPPM\CaesarII\PlantStructure\\PStructure 0708 0l.str
created

If the cross sections used in CAD Modeler (and GT STRUDL) are not available in CAESAR’s section
library you get a warning like this:

WARNING: Section Llx1x1/4 is not available in CII, please use another

one or edit
F:\\HexagonPPM\CaesarII\PlantStructure\\PStructure 0708 0l.str file
manually

2.6.40. Convert Lines/Polylines to Members/Shells
Convert lines and polylines to members and shell elements through the utility “DXF converter”,

JXF| Convert Lines to Members
from the ribbon command - or by typing GTSDXFRead at the

command prompt. This command is not limited to DXF Files, but you can create new lines and
polylines on the DWG that is currently open and convert them to structural members. Or open
an existing DXF or DWG, select some lines and polylines, and convert them to members and
elements.
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Import Model in CAD Modeler?
DXF - GTSTRUDL Converter Version 3.1.1 = = p

D:\Hexagom\DXFReader\Run\DXFReader.dx f Mumber of Joints Read: 243

= 477 Line 2 Polygon entities found!
Mumber of Members Read: 477

Output File: b:\Hexagon\DXFReader\Run\bXFReader gti

Mumber of Shell Elements Read: 2
Done! 243 nodes 477 members 2 elements are created

MNumber of Sections Read: 0

% Create Joirts, Members and/or Finite Elements

Mumber of Groups Read: 0

© Create Construstion Poirits, Lines for Meshing

Mumber of Load Cases Read: 0

Read »» | Properties |

Mumber of Load Combinations Read: 0

2.6.41. Model Wizard

You can now use Model Wizard to create and import the model to CAD Modeler. This option is
very useful if you want to create a typical tank and further edit it in CAD Modeler, or append it
into an existing model. You can start the Model Wizard from the ribbon command

'/", Madel Wizard
or by typing GTSModelWizard atthe command prompt.

GT5trudl ModelWizard 4.3 >

To start uzing Modeffizard, select a structure type from the
palette below,

%o

Flane Frame Braced Frame Space Frame

AR

Finite Element Circular Plate Bridge Trusz
beszh

©

—
[ES

&

Tark Wault / Rect Tank Continuous Beam

| k. I Cancel




2.6.42. Groups

It is optional to define Groups in your model, but it is strongly advised to do so, since it will be
easier to control the display and modeling of parts of your structure. Each Group is defined as a
set of joints, members and finite elements. Each structural entity can belong in more than one
group. Moreover, Groups defined in CAD Modeler are exported to the GT STRUDL Input file
(.gti), meaning you can also use them in GT STRUDL analysis and design commands.

You have to first define the name of each group from the ribbon icon Lt or from the menu

“GTS Modeling>Groups>Manage” or by typing GTSGroups at the command prompt.

Using the Groups Form you can:
- Set the Name of each Group (NOTE: not larger than 8 characters, due to a GT STRUDL
limitation)
- Add Groups to the model
- Delete Groups from the model

- Define if this Group is corresponding in a “Physical” member definition (used in Steel
Design commands).

Groups

Group Properties

0 Mame Physical

Add Group

1 [ Bt

P Beamns [

3 Girders |_
4 Bracing [

5 Slabs [ Cancel

After defining a group you can add joints, members and shell elements to it using the
commands:

{Wi +Joint
3 T ibbon icon, or “GTS Modeling>Groups>Add Joints” or by typing GTSGroupJoints
at the command prompt

=
=+ Members

s ribbon icon, or “GTS Modeling>Groups>Add Members” or by typing
GTSGroupMembers at the command prompt

.

il +Shells

ribbon icon, or “GTS Modeling>Groups>Add Shells” or by typing GTSGroupShells
at the command prompt
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2.6.43. Self - Weight

""" Self Weight

or from the menu “GTS Modeling>Loads>Self Weight” or by typing GTSSelfWeight at the
command prompt.

Self Weight or Dead Loads The “Self-Weight” form appears where you

Load Information can define:

- the global direction of the self-weight

Mame : S v
Description : | 55 Weight - the load factor (default = 1.0) for the
self-weight
Create Mew Save [ Modify Delate . . ..
- if the self-weight of finite elements
Loads applied parallel to this Global Axis will be taken into account or not

(") Negative Y (") Positive Y

(®) Negative Z (") Positive Z

() Negative X () Positive X
EacEnE 1 Indude Finite Elements

2.6.44. Load Cases

A new load case can be created from the ribbon command :-H e or from the menu

“GTS Modeling>Loads>Load Cases” or by typing GTSNewLoadCase at the command prompt.
The “Load Case” form appears as shown below where you can enter new load cases, modify
existing ones, or delete them.

Load Case *
Load Case Information
Load ID (up to 8 chars) : Eerriimiise >
Description : | Live Load | Save [ Modify
Load ID List : Delete
PL
Exit
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Design variable associates the Load Case with the Design Load Variable. This information can be
used later on, when creating the standardized load combinations.

Create New

D Deadload

DI Weight of ice

E Earthquake load

F  Fluid loads having well - defined pressures and maximum heights or depths

FAl Flood loads Fain V - Zones or Coastal A - Zones

FA2 Flood loads F a in noncoastal A - Zones

HA  Lateral pressure load, H, due to earth, ground water, or bulk materials, when H adds to the primary variable(ive) load effect
HR  Lateral pressure load, H, due to earth, ground water, or bulk materials, when H resists the primary variable(ive) load effect
L Liveload

LR Rooflive load

R Rainload

5 Snow load

T  Self straining load, such as a temperature load that causes thermal stresses

W Wind load

WI  Wind - on - ice load

AK  Extra ordinary event load, such as blast, fire, etc,

M Motional load

L100 Live load that is permitted to be less than or equal to 100 psf.in & given load combination

LE¥ Loading conditions associated with LEX are live loads L that are treated as EXdusive loads in the creation of the standardized loading combinations

2.6.45. Joint Loads

A Joint Load can be entered from the ribbon command g Joint or from the menu “GTS
Modeling>Loads>Joint Load” or by typing GTSJointLoad atthe command prompt. You then
have to select the joint or the joints that the load will be applied to.

At the “Joint Generalized Loads” tab you can apply joint loads or displacements. On the left part
of the form, you can see a list of all available load cases: Load cases having loads already applied
to the specific joint appear at the top list box. Load cases that do not have any loads applied to
the specific joint appear at the bottom list box. Next to the name of each load case thereis a $
symbol followed by the total number of joints that are already loaded in the specific load case.

Joint Properties *

Model  Joint Generalized Loads

Applied Load Cases Loading
A — ]
PL S Point Load $[1] Losd Case i | Pt E——
Description : | Paint Load Save [Modify
Loads in this Load Case : |1 el Delete

Applied Load Values

rrcex: | O] e [ ] e
vomentx: [ O] womentv:[ ] womentz: [ 0]
Applied Displacement Values
i [ ] [ ] L]
LL SLive Load 5[0] Tran X : Tran : Tran Z:
o | L owee [ ] e ]

Cancel Apply Help
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2.6.46. Member Loads

A Member Load can be entered from the ribbon command == MEMBE 4 from the menu “GTS
Modeling>Loads>Member Load” or by typing GTSBeamLoad at the command prompt. You
then have to select the member or the members that the load will be applied to.

At the “Member Loads” tab or the Member Properties form as shown below, you can apply
member loads. In the left part of the form you can see a list of all available load cases: Load
cases having loads already applied to the specific member appear in the top list box. Load cases
that do not have any loads applied to the specific member appear in the bottom list box. Next to
the name of each load case there is a $ symbol followed by the total number of members that
are already loaded in the specific load case. The load distribution can be Concentrated, Uniform,
Linear or Triangular and it can be applied in any local member or global direction. The Location
can be entered in fractional terms (0: start, 1: end) or absolute terms in current length units
measured from the start of the member.

Member Properties

Model | Section Properties | Member Loads | Member Temperature Loads | Member Distrortions

Applied Load Cases Loading
:
Load Case @ L Create New
Description : Live Load Save [ Modify
Loads in this Load Case : 1 v Delete
Load Distribution
() Concentrated Member Start
_ LW
(®) Uniform ;
(D) Linear s
; L2
Empty Load Cases () Triangular
FL & Foint Load [0]
Load Type and Direction Loading Magnitude Loading Location from Start
(®) Force % Olocl Vi 5 @ Fractonal L1 0
O Moment ®z @ Global v2: . (D absolute L2: L
Cancel Apply Help

Using the “Member Temperature Loads” tab, you can define Axial or Bending temperature
change along a part of the member, similar to the “Member Loads” tab as shown on the next

page.

Finally, using the “Member Distortions” tab, you can define concentrated of uniform distortion
of the member in any direction along the member as shown on the next page.
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Member Properties

| Model | Section Properties | Member Loads | Member Temperature Loads | Member Distrortions |

(@)% Axial Uniform through cross-section
()Y Bending Vary through depth Change :

()7 Bending Vary through width

Location: Length experiencng temperature change
Empty Load Cases

LL §Live Load $[0] (®) Fractional (% 0-1) Starting Location : EI

FL & Point Load £[0]
() Absolute (len) Ending Location :

Applied Load Cases Loading
odcase: |
Description : | | | Save [ Modify |
Loads n tisLosd Case:
Temperature Change

[ ok || cancl
Member Properties
| Model I Section Properties I Member Loads | Member Temperature Loads | Member Distrortions |
Applied Load Cases Loading
Load Case : I:I
Description : | | | Save | Modify |
Loads in this Load Case : -
Distortion Type Distrortion Direction - Value
() Concentrated (@ Displacement (@)X
OY  value:
(@) Uniform (_JRotation (@)
Distortion Location
Empty Load Cases @) Fractional (% 0-1)  LA: III
LL & Live Load &[]
PL % Point Load &[0] () absolute (Len) B
oK | | Cancel Apply
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2.6.47. Shell Loads

A Shell Load can be entered from the ribbon command MY Shel or from the menu “GTS
Modeling>Loads>Shell Load” or by typing GTSShellLoad atthe command prompt. You then
have to select the shell or the shells that the load will be applied to.

Using the “Element Loads” tab of the Element Properties form, you can apply element loads. In
the left part of the form, you can see a list of all available load cases: Load cases having loads
already applied to the specific element appear in the top list box. Load cases that do not have
any loads applied to the specific element appear in the bottom list box. Next to the name of
each load case there is a $ symbol followed by the total number of elements that are already
loaded in the specific load case. The Force type can be Body, Surface or Edge, in any Local,
Planar, Global or Projected direction with uniform or variable values.

Element Properties
Model | Element Loads
Applied Load Cases Loading
Load Case : in1 Create New
Description : general
Loads in this Load Case : % e
Force Type Direction System Load Distribution Values (B or S)
(U Body Ox O lLocal (®) Uniform vl: -1.00
i (O Planar v2:
(@) Surface Oy -
' (®) Global (L) Variable v3:
(O Edge @z () Projected e
Empty Load Cases
lotgfg) |
OK Cancel App! Help

2.6.48. Area Load

An Area Load can be entered from the ribbon command M Ares or from the menu “GTS
Modeling>Loads>Area Load” or by typing GTSAreaLoad atthe command prompt.
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Area Load

Generate

Mame : ALl ¥

o Area Load 1
Description :

Create Mew Save [ Modify Delete

Load - Direction

Load Value :

Global Direction Perpendicular to the Loading Plane :

.;:;. ¥ .;:::;. ¥ .;E;. 7

Plane Tolerance : 0.0508

Elevation

Plane Perpendicular at :

(®) value (coordinate)

() Joint
Distribution

(®) Two way X

() One way ¥

Custom  y =2 --" e

Advanced Features

Define Qutline Region ==

Exdude Area ==

Ignore Members ==

Display => Clear Cancel

Using the Area Load form you can
define:

- The Name of the Load (up to 8
characters)

- The description of the load

- The Loading Value in current
units (force/length?). A positive
value is applied in the negative
global DIRECTION.

- The Global direction of the
loading plane (X, Y or Z) and the
tolerance

- The position (Elevation) of the
plane, defined by a coordinate
or an existing Joint. All
members belonging to the
plane having this elevation are
located and loaded by GT
STRUDL.

- The Distribution of the load
(one way or two way)

Advanced Optional Features:

- Outline Region: Select the
members that form the closed
perimeter of the loaded area. If
an Outline Region is defined
then the area load is applied
ONLY to the selected area and
NOT to the whole plane having
the elevation defined above.

- Exclude Area: Internal openings
or islands not being loaded may
be specified by selecting the
members that define the
perimeter of the excluded area.

- lgnore Members: Select members that you do not want to be loaded (eg bracing

members)

By selecting “Display >>" you are able to graphically view the loaded area, marked with a

yellow hatch pattern.



2.6.49. Wind Load ASCE 705
You can define Wind Loads using a similar form with GT Shell. A Wind Load can be entered from

the ribbon command LT B e or from the menu “GTS

Modeling>Loads>Wind Load ASCE 705” or by typing GTSWindLoadsASCE705 at the
command prompt.

B " Wind Load Generation ASCE 7-05 >

Wind Load ID: I WLx Delete Wind Load |

Description: I Wind Load ¥

General Wind Load Data I Member Wind Load Data

Active Units; M KM DEG SEC StdMASS Change Unitsl

—Design Wind Speed

v |2u & mph © mfs Gust Factor (G): |0.85

—Elevation Axis

wy 3 Wind Direction Angle: IU
Directionality Factor (d): I 1

—Exposure Category
g Cc Cp Importance Factor (I): |1
— Topographic Factor
% Kzt Kzt: IU
" K1,K2,K3 Ki: |0 K2: |0 K3 |0

Minimum Velodty Pressure (QZmin): I 0.473303
Gross Area (Ag): I 0

Added Force Area (AFadd): I 0

Review Data |
Save Commands
Report Wind Load | Only Save Load I Done Help
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In addition, you can select members (to apply loads) interactively with mouse picks in the CAD

environment.

|87 Wind Load Generation ASCE 7-05

Wind Load ID: |WLx Delete Wind Load |

Description: I Wind Load X

General Wind Load Data  Member Wind Load Data |

Active Units; M KN DEG SEC StdMASS Change Unitsl
Select Members | Selected Members: I 123

Wind Load Component Type: I Industrial Frame ;I

—Af and Cf Parameters

¥ Properties " Round D¢ IU

" Rectangle B: ||:| H: In

" Af: IUi

Hetrs: Iﬂi Dctrs: IU— C-T-R-5 T Ii
THice: IU— THins: IU—

Cog: IU—

—Misc., Parameters/Cverrides

Add to Member Data | Clear Member Data | Delete Selection

Review Data |
Save Commands

Report Wind Load | Only

Save Load I Done Help
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2.6.50. Wind Load ASCE 710

Wind Load ASCE 7-10

A Wind Load can be entered from the ribbon command
the menu “GTS Modeling>Loads>Wind Load ASCE 710" or by typing GTSWindLoadsASCE710

at the command prompt.

B Wind Load Generation ASCE 7-10

Wind Load 10 | WL

Delete Wind Load |

Description: I Wind Load X

General Wind Load Data | Member Wind Load Data

Active Units: M KM DEG SEC StdMASS

—Design Wind Speed

W IZU & mph " m/fs

—Elevation Axis

—Exposure Category
#p “c "D

Change Units |
Gust Factor (G): IU.SE

Cy &3 Wind Direction Angle: IU
Directionality Factor (Kd): I 1

x

—Topographic Factor

% Kzt Kzt:IU

KL K2, K3 Ki: |n

K2: IU K3: |0

Gross Area (Ag): I 0

Minimum Velocity Pressure (QZmin): | 0.756085

Added Force Area (AFadd): I 0

Review Data |

Report Wind Load |

Save Commands

Only

| Save Load

Help |
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B Wind Load Generation ASCE 7-10

Wind Load 1D: I Wilx Delete Wind Load |

Description: I Wind Load X

General Wind Load Data  Member Wind Load Data |

Active Units: M KN DEG SEC StdMASS Change Urlitsl
Select Members | Selected Members: I 127

Wind Load Component Type: IIndustriaI Frame LI
—Afand Cf Parameters

" properties " pound D ID

" Rectangle B: ||:| Hs |u

 AF; IDi

Hetrs: Iﬂi Dctrs: IU— C-T-R-51D- I—
THice: IU— THins: IU—

CDg: |U—

—Misc, Parameters/Overrides

Add to Member Data | Clear Member Data | Delete Selection

Review Data |
Save Commands

Report Wind Load | Only

Save Load I Dane Help
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2.6.51. Wind Load ASCE 716

Wind Load ASCE7-16

A Wind Load can be entered from the ribbon command

or from

the menu “GTS Modeling>Loads>Wind Load ASCE 716" or by typing GTSWindLoadsASCE716

at the command prompt.

Wind Load ID: | Delete Wind Load

Description: |

General Wind Load Data l Member Wind Load Data

Active Units: M KIPS DEG SEC StdMASS

Design Wind Speed

Elevation Axis

Exposure Category
g Cc D

Topographic Factor

{* Kzt Kzt: | O

Change Units

v: |0 * mph " m/fs Gust Factor (G): |0.85

@y Oz Wind Direction Angle: 0
Directionality Factor (kd): |1
Site Elevation: 0

" K1,K2, K3 Ki: [0 kz: [0 <3
Minimum Velocity Pressure (QZmin): |0.111111
Gross Area (Ag): |0
Added Force Area (AFadd): |0
Review Data
Save Commands
Report Wind Load | Only Save Load Dane Help
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"7 Wind Lead Generation ASCE 7-16

Wind Load ID: I | Delete Wind Load |

Description: I

General Wind Load Data  Member Wind Load Data |

Active Units: M KIPS DEG SEC StdMASS Change Ur‘litsl
Select Members | Selected Members: I

Wind Load Component Type: I Industrial Frame LI

—Af and Cf Parameters

* Properties " Round D: IU

{" Rectangle B: ID H: ID

" af: ID
Hetrs: IU Detrs: IU C-T-R-5ID: I

THice: If"I THins: IU
CDaq: IU

—Misc. Parameters/Overrides

Add to Member Data | Clear Member Data | Delete Selection

Review Data

|

Save Commands
Report Wind Load | Only

Save Load I Done Help
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2.6.52. Wind Load ASCE 722

A Wind Load can be entered from the ribbon command Wind Load ASCE 7-22 or from

the menu “GTS Modeling>Loads>Wind Load ASCE 722" or by typing GTSWindLoadsASCE722
at the command prompt.

B | Wind Load Generation ASCE 7-22 *
Wind Load ID: I | Delete Wind Load |
Description: I

General Wind Load Data I Member Wind Load Data I

Active Units: M KIPS DEG SEC StdMASS Change Unitsl
—Design Wind Speed

W IU “ mph " mfs Gust Factor (G): IU-SE

—Elevation Axis

Gy 7 Wind Direction Angle: IU
Directionality Factor - |1

—Exposure Category ty (ke

#8 Cc oD Site Elevation: IU

—Topographic Factor
& Kzt Kzt: IU
K1, K2, K3 K1 |D K2 |D K3: IE'

Minimum Velocity Pressure (QZmin): I 0.111111
Gross Area (Ag): I 0

Added Force Area (AFadd): I 0

Review Data |
Save Commands

Report Wind Load | Only

Save Load I Dane Help
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| Wind Load Generation ASCE 7-22

Wind Load ID: I Delete Wind Load |

Description: I

General Wind Load Data  Member Wind Load Data |

Active Units: M KIPS DEG SEC StdMASS Change Unitsl
Select Members | Selected Members: I

Wind Load Component Type: IIndustriaI Frame j
—Af and Cf Parameters

¥ Properties " Round D: IU

" Rectangle  B: |c| H: |c|

" AR ID—

Hctrs: IU— Dctrs: IU— C-TR-5ID: I—
THice: IU— THins: IU—

CDg: IU—

—Misc. Parameters/Overrides

Add to Member Data | Clear Member Data | Delete Selection

Review Data |
Save Commands

Report Wind Load | Only

Save Load I Done Help
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2.6.53. Seismic Load

You can define Seismic Loads using a similar form with GT Shell. Seismic Loads can be entered

Jlilw- Seismic Load

from the ribbon command

Load” or by typing GTSSeismicLoading at the command prompt.

or from the menu “GTS Modeling>Loads>Seismic
In addition you can

select joints (to define story heights) interactively with mouse picks in the CAD environment.

8" Seismic Load Generation

Load X Name I SLX

Load ' Mame I
Description I Seismic Load Global Description I Description I

Load Z Marne I

Lateral Seismic Factor (LSF) | 1.00

vertical Seismic Fackor (¥SF) | 0.00

Standard —General Data
¢ ASCE7-05 Height Axis &y Cz
 ASCET7-10 — Story Heights
Story heights from ¢~ values % Joints  Tolerance |0.6096 IMeters j
EXISTING 17 35 55 7797 117 _l
~Load
Direction W % (Lateral) Iy Nz

Seismic Weight Load I s - l
Seismic Dead Load lm

" Spedified Response Coeffident (Cs) sD5 I

¢ Response Coefficent from Standard

—Ground Motion — Spectral Response Accelerations

Site Class IB: Rock 'l
Long Period (TL) I 12 Seconds
@ 55, 51fom Map |UsA -

Risk Category [1v: Essential Faciities v |

Latitude I 36

Longitude I -85 Degrees

s | st a
€ 505 | 51 | 51 | g
- Seismic Forces
% Fundamental Period from Standard |SMR: Steel Moment-Resisting =l
Analysis Maode, Direction k3 I i I z I

" spedfied Fundamental Period (Ta) I Seconds

Response Modification Coeffident (R) | 3.5

Accidental Torsional Factor (ATMF) | 1.00 Redundancy Factor (RF) | 1.00

Help
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2.6.54. Load Combinations

A new load combination can be created from the ribbon command # Combinations or from the

menu “GTS Modeling>Loads>Load Combinations” or by typing GTSLoadCombination atthe
command prompt. The “New Load Combination” form appears where you can enter new load
combinations. For each Load Case or Load Combination, that appears in the left list box, you
define a factor and using the “ADD>>" button the selected load case is added in the
combination.

When all load cases are added, press the “STORE” button to store the load combination.
Using the same form, you can also Edit an Existing Load Combination (remember to press

“STORE” after you are done with the modifications). You can also Delete an Existing Load
Combination using this form.

New Form Load or Load Combination
Load Information Type
Mame : CBl (®) Load Combination
e Load Combination 1 () Form Load
Combine
Sy (Self Weight) SW 1.35000
LL (Live Load) LL 1,50000
FL (Point Load PL 1,50000
'SW' 1.35000 'LL' 1.50000 'PL' 1.50000
ADD ==
Delete
Factor : Item
1.00000

STORE |/

All Formed Loads or Combinations

Done

68



2.6.55. Standardized Combinations

You can Create Standardized Combinations using exactly the same form with GT Shell.
Standardized  combinations  can be entered from the ribbon command

@ Standardized Combinations
or from the menu “GTS Modeling>Loads>Standardized
Combinations” or by typing GTSLoadCombinationStandardized at the command

prompt.

B | Create Standardized Load Combinations

Assodations | Create Loads

Standard (Code)

Definitions of DLVs | IASCE 7-10 LRFD vl

Unassocated Loads Loads Assocated with Design Load Variables (DLVs)
Load ID | Description | DLV | Associated Load IDs |
D1 D1 D
D2 D1 DI ‘or'
F F E 'E1'E2 'E3
F
Assodate == | FA1l 'FAT
FAZ
HA  HA'
HR. 'HR'
Remove L s
Assodation LR LR1
R
5 g
T T
W 1
&l Wl WIT Wiz
AK
M N1 N2
L100
LEX 'LEX1''LEXZ'

oK {Done” Help
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B | Create Standardized Load Combinations *

Standard (Code)

Definitions of DLVs ASCE 7-10LRFD +

Associations Create Loads

Combination Selection Load Creation Options
v All Combinations {* Load Combinations Start ID % Print Load Combos Report
rint Load Combaos Repor
¥ Ice Loading Check " Form Loads Load Group | ASCEF10L £
Selection of Basic Combinations Reference for All Derived Combinations
| Basic Combinations | | Derived Combinations A
CITIb. 1 14D Cmb. 1 14D +F)+T
Cmb. 2 1.2(0 +F) + L.6L + 1.6LEX +0.5(LR or Sor R) +0.5HR + 1
v . . . .
[cmb. 2 1.2D + 16L +0.5(RorSor R) - <Ice» 1.2(D +F) + L.6L + LELEX + 0,201 + 0.55 + 0.9HR
[ACmb. 3 1.2D + 1.6(R or S or R) + (L or 0.5W) Cmb. 3 1.2(D +F) + L6(R or Sor R) +L +0.51100 +LEX +0.9HR
Cmb.4 1.2D +W +L +0.5{ R or SorR) Cmb.4 120D +F) +W +L +0.50100 +LEX + 0.5{LR or SorR) + C
[Wlcmb. 5 1.2D +E 4L 40.25 120 +F) +W +L +0.50100 + LEX +0.5(LR or Sor ) + =
[Cmb. 6 0,90 +W 1.2(D +F) +0.5W +L +0.5.100 +LEX + 0.5{LR or 5 or R)
[Wlcmb. 7 0,90 +E <Ice> 1.2(D +F) +DI +WI +L +0.5L100 +LEX +0.55 +
o S+ Cmb. 5 1.2(0 +F) +E +L +0.5L100 +LEX +0.25 + 0.5HR + 1.6H
Bcmb. 8 12D +AK +0.50 +0.25 Cmb. & 0,90 +W +0.9HR + 1.6HA +T
Cmb. 9 LD +N+L+0.25 0,90 +W + 2.0FA1 +0.9HR + L.6HA +T
0.90 +0.5W +FA2 +0.9HR + L.6HA +T
<Ice>0.9D +DI +WI +0.9HR + 1.6HA +T
Prab 7 MM AFY L F LN aOHD 4 1 EH& 1T 4
< >
oK Help

2.6.56. Steel Design Parameters
You can specify steel design parameters for AISC16, AISC15, AISC14, EC3, IS800, CSA-2014 and

all other codes. Steel design parameters can be defined from the ribbon command - =

or menu “GTS Modeling>Steel Design Parameters” or by typing
GTSSteelDesignParameters atthe command prompt. Parameters can be applied to ALL
members or to specific members that can be selected interactively with mouse picks in the CAD
environment.
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Sr, Steel Design PARAMETERS Command = O *
CODE Name IAIS.C'lﬁ j Units  METERS KILONEWTONS
Commonly Used | All Parameters | Alphabetic | - Member List Processing
FY
Parameter Name ;F:E:;ter Values (Default =l 0K |
| All Members
Method LRFD
1.0
UNITS | Cancel |
CombEgs Computed Member List Selection
TBLNAM W-AISC18
CODETOL 0.0 |
Help
SUMMARY NO Same as Previous Member
List
Shorteut to Deflection Parameters (click here)
SECTYPE ROLLED -
Help
AISC16 Selected Order | Alphabetic |
Based on the Manual of Steel ;
Member, Joint or
Construction, American Institute Parameter Hames | Parameter Values ! UNITS

of Steel Construction, Inc.,
Sixteenth Edition, Chicago, lllinois,
2022,

This code is applicable to the
following cross-sections:

1.1 shapes, Channels, Single
Angles, Round HSS (Pipes), and
Rectangular and Square HSS
[Structural Tubes) subjected to

2.6.57. Create GTI

Load

A GT STRUDL Text Input file can be generated from the ribbon command
menu “GTS Modeling>Create GT.STRUDL GTI” or by typing GTSExportGTI at the command
prompt. In the “Create GTSTRUDL Input File” dialog, you can enter the filename of the GTI File
and add additional commands to your GTI file, such as the Stiffness Analysis command to
perform a static analysis automatically and commands which control the analysis results data
that can be imported into CAD Modeler immediately after the analysis is complete.
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Create GT.STRUDL Input File

GTI Commands
=TI File : F:\00,5TRUDL Europe'05-ATLAS Models\Southern\PG2.gti
[ perform stiffness Analysis

Append Other GTI FilesMacros

+
Up
Down
[ ]copy Commands from GTI Files/Macros (not CINPUT)
Create Commands to Read Results
[ |read Joint Displacements
[ |read Member Forces
[IRead Section Forces Mumber of Sections: 10
[ |read Section Displacements Mumber of Sections: 10
["|read Finite Element Results
[ |read Code Check Results

Moreover, you can append additional GTI Files or Macros at the end of the GTI file of the model.
For example, additional GTI files may include static or dynamic analysis commands, result
output commands or member design commands. If you check “Copy Commands from GTI
Files/Macros (not CINPUT) then the above mentioned files or macros will be copied in your GTI
file. Otherwise, there will be a reference to them, with a CINPUT command.

2.6.58. Edit GTI

The GT STRUDL Text Input file can be edited from the ribbon command B Edit GTH or from the

menu “GTS Modeling>Edit GT.STRUDL GTI” or by typing GTSEditGTI at the command
prompt. The previously created GTl is opened for editing using the default text editor.

2.6.59. Execute GT STRUDL

GTSTRUDL can be launched, to process the previously created GTI, from the ribbon command

GTS

or from the menu “GTS Modeling>Edit GT.STRUDL GTI” or by typing GTSExecuteGTI
at the command prompt.
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2.6.60. Read Analysis Results

After performing the stiffness analysis in GT STRUDL, results can be read back to CAD Modeler,

5= cults
from the ribbon command ¥ Read Results or from the menu “GTS Modeling>Read GTSTRUDL

Results” or by typing GTSResultsGTI atthe command prompt.

“Read GTSTRUDL Results” form appears, where you can choose to import Displacements,
Member Forces, Section Forces, Section Displacements, Finite Element Results and Code Check
Results. Depending on your selection a set of GTI DBX commands are created in the edit boxes
shown below. If you have selected the same options in “Generate GTI” command, then the DBX
commands are already included in your GTI file. Else, they should be copied and pasted into GT
STRUDL main window. Do not press OK before the writing of the files in the GT STRUDL main
window has completed.

Read GT.STRUDL Results
Read DEX Results
F:\00.5TRUDL Europe'05-ATLAS\Documentation

=TI Directory :

Read Joint Displacements

Read Member Forces
Read Section Forces Mumber of Sections: 10
Read Section Displacements Mumber of Sections: 10

[ |Read Finite Element Results

Type of element result : <ALL =
Surface : <ALL >
[ |Read Code Chedk Results
GT1 Commands

Carresponding GT STRUDL commands:

DX BINARY

WRITE REPLACE JOINT RESULTS JOINTS EXISTING

WRITE REPLACE MEMBER. RESULTS MEMBERS EXISTING

WRITE REPLACE SECTION FORCES M5 10 MEMBERS EXISTING

WRITE REPLACE SECTION DISPLACEMENTS GLOBAL M5 10 MEMBERS EXISTING

73



By pressing OK you will get the confirmation message “Results Loaded Successfully”
at the command prompt. Else, you will get an error message informing you about the type of
analysis results that are missing and the corresponding DBX full path file names.

2.6.61. Import GTI

An existing GTI file can be imported it into CAD Modeler from the menu “GTS Modeling>Import>
GT.STRUDL GTI” or by typing GTSGTIRead atthe command prompt. Note that the GTI should
be generated by the command “File>Save>Text Input File...” from GT STRUDL main menu.

2.6.62. Set Views

You can switch between different 2D or 3D views of the structure from the ribbon command

@ SetView o from the menu “GTS Display>Set View” or by typing GTSSetView at the

command prompt.

It is strongly recommended to use Z as the vertical axis, so as to be able to use all built-in
AutoCAD or BricsCAD functions for Views (Top, Bottom, Left, Right, Isometric, etc). However, if
you use Y as the vertical axis, you can use this form to have identical 2D and 3D views, as in
GTMenu.

View Dialog n

View Options

[ ]Z Az Up
Available Views ;

GTS XY Plane along -Z axis
GTS ¥Z Plane along - axis
ETS ¥Z Plane along -¥ axis

2.6.63. 3D or Wireframe View of the Structure

You can switch between the 3D view or wireframe view of the structure.

You can view the 3D display of your model from the ribbon command “E or from the menu
“GTS Display>3D Sections” or by typing GTSSet3D at the command prompt. When 3D view is
selected, all members appear as solid cross sections and shell elements are displayed in 3D view
taking into account their thickness.
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F

You can view the wireframe display of your model from the ribbon command A Frame or from
the menu “GTS Display>Frame” or by typing GTSSet1D at the command prompt. When the
wireframe view is selected, all members and shell edges are displayed as lines.

If some parts of the structure are hidden (i.e. using Level’s form) you can display the whole

All Levels ON
structure from the menu “GTS Display>All Levels ON” & All Leve

GTSSetAllVisible atthe command prompt.

or by typing

2.6.64. Analytical/Physical Member View

You can turn ON or OFF the physical member view of the structure. When Physical Member
view is turned ON, all analytical members belonging to a physical member are hidden and the
physical members are displayed instead, as single objects. You can use copy, edit and move
commands on the physical member objects and they apply to analytical members as well.

You can switch between the physical or analytical member view of your model from the ribbon
command = AnabticalPhysical - o from the menu “GTS Display>Analytical/Physical” or by typing
GTSDisplayPhysicalMembers atthe command prompt.

2.6.65. Colors and Visible Elements
You can control the color of each member or element, and its visibility from the ribbon

b Colors . . .
command C P9 or from the menu “GTS Display>Colors” or by typing GTSColorView at
the command prompt.

Using the tab “Sections” in the “Color Options” form shown below, you can assign a different
color for each cross-section profile and set its visibility to ON or OFF. By pressing “Reset Colors”,
all colors are set to defaults. By clicking on the color value cell a pop-up dialog appears, where
you can select the color that you want to be assigned to this section. If you select “BYLAYER” or

256 then the color is assigned by the color set at GTS Disaplay>Options @ Options , as
explained in 2.6.66.
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Color Options

Sections Groups

Categories

Sections Visible
HE320B
IPE330
IPE120

BheB0n5

Mote:  you set a colorto 256 (BYLAYER) then the coloris defined by the color set
at View > Options Dialog

CncheckALL | [ CreokALL |

ok | [ Goos ]| oh

Using the tab “Groups” in the “Color Options” form, you can assign a different color for each
group and set its visibility to ON or OFF. Moreover, you can set a color for entities that do not
belong to any group (UnGrouped data). For entities belonging to more than one groups, the one
that appears last in the color list is the one that defines it’s color and visibility.
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Color Options
Growes

Categores

Visible

Groups

Columns

Beamns

Girders

Bracing
UnGrouped data

Mote: f you set a color to 256 (BYLAYER) then the color is defined by the color set
at View > Options Dialog

ff @ member/shell/joint belongs to maore than one groups, the one that appears last
in this list is the one that defines its' color and visibility

reveck ALL | | CreckALL

Note, that if the “Sections” tab is active when pressing “OK”, then the colors will be selected
according to the “Sections” tab. If the “Groups” tab is active when pressing “OK”, then the
colors will be selected according to the “Groups” tab.

2.6.66. Display Options

You can set the display options from the ribbon command @ Options - £0m the menu “GTS
Display>Options” or by typing GTSDisplay at the command prompt. Using the “Display
Options” form shown below, you can:

- set which objects will be visible or not

- set object colors

- set which labels will be visible or not

- set font sizes for labels. NOTE: Font sizes are defined in length units, except Annotation
fonts that are entered in Points.
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- set type of Annotation Format: Decimal, Exponential or Generic (automatic) and the
number of decimal places

- set object sizes

- set the shrink factor for finite elements and members. This option makes it is easier for
you to detect members that lie along finite element edges.

- Do Not Display Thickness in 3D. If you check this option, elements will be displayed as
being 2D instead of a 3D display which shows the thickness of the elements. This option
may increase the display speed in very large finite element models.

Display Members as Analytical or Physical (see 2.6.64 )

Display Options

Visible Objects Visible Labels

Joints Joints

Members Members

2D Elements 2D Elements

30 Elements 3D Elements
Label Settings - Font Sizes Object Sizes

Toints : 9.842520 TJoint - 1.968504

Members : 2842520 Load Arrowhead (pts): 10.00000

2D Elements : 2842520

) Hements - 9,842520 Display Members [ Elements

i : 1.0 LY

Aemskaion (i) - 10000000 Shrink Factor :

Annotation Format: | Decimal = [ |Do Mot Display Thickness in 30

Dedmal Places : 2 ¥ Members As: Analytical v

Scale Factors

Concentrated Load (pts) : 72.000000

Distributed Load (pts) : | /2000000

2.6.67. Annotate
You can display information related to your model from the ribbon command k7 Annotate or

by typing GTSAnnotate at the command prompt. The “Annotate” form appears where you
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choose the type information needed, press the “Annotate” button and select the corresponding

entities.

Annotate

Ingquire
(@) Coordinates

{_) Dimensions [ Distance

(") Joint Mames

'1::1' Member - Element Names

(") Member Forces

Arrowhead (pts): 10000000
Font Size (pts) : 10.000000
ik Close

2.6.68. Select CAD Modeler’s entities

The available inquire options are:

Coordinates of a specific Joint or
AutoCAD/BricsCAD Point. Immediately after
selecting this you have to select one Joint or
Point.

Dimension/Distance between two Joints or
AutoCAD/BricsCAD points. Immediately after
selecting this you have to select two Joints or
Points.

Joint Names to display the name of a specific
joint. Immediately after selecting this you
have to select one Joint.

Member or Element Names. Immediately
after selecting this you have to select one
Member or Shell.

You can also control the size of the fonts (in
points) and the arrowhead.

You can use all AutoCAD’s/BricsCAD’s selection functions (window, crossing, pick, etc) to select
CAD Modeler’s structural entities. In addition, there is a command to help you selecting entities,
having functionality similar to GTMENU. You can access this command from the ribbon

command & Select by typing GTSSelect at the command prompt. The “GTS Select”

form appears where you can set the selection options.

GTS Select - Bounded Line Selection: All entities
that lie on a Line
Select Options - UnBounded Line Selection: All
® Line ® Bounded entities that lie on a Line or its
extension
) Plane - Bounded Plane Selection: All entities
that lie on a Plane
() valume () UnBounded - UnBounded Plane Selection: All
entities that lie on a Plane or its
Filter Options extension

- Bounded Volume Selection: All
entities that are located inside a
Volume

- UnBounded Volume Selection: All

Joints [ |Members [ |Elements

entities that are located inside a
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Volume or its extension

Moreover, you can choose to filter only Joint, Members and Elements during the selection.

2.6.69. Display Member Local Axes

You can view the local axes of all members from the icon 2" Member Local Axes (Ribbon GTS

Display) or from the menu “GTS Display>Member Local Axes” or by typing
GTSDisplayLocalAxes at the command prompt and immediately after you click at the
point where you want the legend to be displayed.

In the legend, the X axis is displayed in cyan, Y axis in red and Z axis in yellow. The size of the
arrow and its arrowhead is controlled by the value given at Display Options > Object Sizes > Load
Arrowhead and the size of the legend fonts is controlled by the value given at Display Options >
Label Settings — Font Sizes > Annotation (pts) (shown in 2.6.66).

2.6.70. Display Member Releases

Releazes
You can view the member end releases of all members from the icon / Release (Ribbon GTS

Display) or from the menu “GTS Display>Member Releases” or by typing
GTSDisplayReleases at the command prompt.

A text identifying the released degrees of freedom appears next to members having releases. No
text appears for members that do not have releases. The size of the legend fonts is controlled by
the value given at Display Options > Label Settings — Font Sizes > Annotation (pts) (shown in
2.6.66).

2.6.71. Display Shell Planar Axes

M7 Shell Planar Axes
You can view the planar axes of all shell elements from the icon = (Ribbon

GTS Display) or from the menu “GTS Display>Shell Planar Axes” or by typing
GTSDisplayPlanarAxes atthe command prompt and immediately after you click at the
point where you want the legend to be displayed.

In the legend, the X axis is displayed in cyan, Y axis in red and Z axis in yellow. The size of the
arrow and its arrowhead is controlled by the value given at Display Options > Object Sizes > Load
Arrowhead and the size of the legend fonts is controlled by the value given at Display Options >
Label Settings — Font Sizes > Annotation (pts) (shown in 2.6.66).

2.6.72. Display Joint Supports

Joint 5 rts
You can view the support status of each joint from the icon & Joint Suppo (Ribbon GTS

Display) or from the menu “GTS Display>Joint Supports” or by typing GTSDisplaySupports
at the command prompt.

A red arrow is displayed for the translational restrained degrees of freedom and a yellow arrow
is displayed for the rotational restrained degrees of freedom. The size of the arrow and its
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arrowhead is controlled by the value given at Display Options > Object Sizes > Load Arrowhead
and the size of the legend fonts is controlled by the value given at Display Options > Label
Settings — Font Sizes > Annotation (pts) (shown in 2.6.66).

2.6.73. Display Joint Loads

loint
You can view the joint loads applied in the structure from the icon i Join (Ribbon GTS

Display) or from the menu “GTS Display>Joint Loads” or by typing GTSDisplayJointLoads
at the command prompt.

Display Loads The “Display Loads” form appears where you
can select the desired Load Case, the Scale
Load Case Factor for Joint Loads, Arrowhead Size and
PL W the Font Size. The “Show” button displays the
load arrows, and the “Clear” button erases

Display Loads Applied To them.

Joints [ IMembers [ | Elements

Display Options

Scale Factor Concentrated (pts) 72.000000
Scale Factor Distributed (pts) : |~ = 0°000¢
Arrowhead Size (pts) : 10.000000
Font Size (pts) : 8.000000
Show Clear Close

2.6.74. Display Member Loads

You can view the member loads applied in the structure from the icon o Member (Ribbon GTS
Display) or from the menu “GTS Display>Member Loads” or by typing
GTSDisplayMemberLoads atthe command prompt.

81



Display Loads

Load Case

PL W

Display Loads Applied To

[ ] Joints Members [ | Elements

Display Options

Scale Factor Concentrated (pis) 72.000000

Scale Factor Distributed (pts) 72.000000

Arrowhead Size (pts) : 10000000

Font Size (pts) : 8.000000
Show Clear Close

2.6.75. Display Shell Loads

The “Display Loads” form appears where you
can select the desired Load Case, the Scale
factor for Concentrated or Distributed
Member Loads, Arrowhead Size and the Font
Size. The “Show” button displays the load
arrow, and the “Clear” button erases them.

You can view the finite element loads applied in the structure from the icon B Area (Ribbon
“GTS Display>Shell Loads” or by typing
GTSDisplayElementLoads atthe command prompt.

GTS

Display) or from the menu
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Display Loads The “Display Loads” form appears where you
can select the desired Load Case, the Scale

Load Case factor for Concentrated or Distributed
11 W Member Loads, Arrowhead Size and the Font
Size. The “Show” button displays the load

Display Loads Applied To arrow, and the “Clear” button erases them.

[ ] 3oints [ ] Members Elements

Display Options

Scale Factor Concentrated (pts) 72.000000

Scale Factor Distributed (pts) : | 000000

Arrowhead Size (pts) : 10.000000

Font Size (pts) : 10.000000
Show Clear Clase

2.6.76. Display Area Loads

T A
You can view the area loads applied in the structure from the icon &Area (Ribbon GTS

Display) or from the menu “GTS Display>Area Loads” or by typing GTSDisplayArealoads
at the command prompt. Loaded areas appear in yellow solid hatch. If you want to display only
one area load, you can use the area load command (2.6.48) to bring up the area load dialog,
select the specific area load and click “Display >>".

2.6.77. Display Deformed Structure

You can view the deformed shape of the structure from the icon I (Ribbon GTS

Display) or from the menu “GTS Display>Deformed Structure” or by typing
GTSDisplayJointDisplacements atthe command prompt. You must then immediately
select the load case, press ENTER, and then give the desired scale factor.

Select Load Case

Load Case

<5elect Load Case > W

i Undef d
You can switch back to original view from the icon L (Ribbon GTS Display) or from

the menu “GTS Display>Undeformed Structure” or by typing
GTSResetJointDisplacements atthe command prompt.
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Note that Deformed Structure can be displayed in both 3D and Wireframe views of your model
and that you can also switch between levels using the Levels Form or the Upper Lever, Lower
Level icons.

2.6.78. Annotate Joint Displacements
At the deformed state, you can annotate joint displacements of the structure from the icon

/'. » -
Py Annotate Displacements

(Ribbon GTS Display) or by typing
GTSAnnotateJointDisplacements at the command prompt. This command is valid
when the deformed shape of the structure is visible, where you select a joint and then a pointin
screen for annotation position.

2.6.79. Display Displacements

You can view the displacements of the model (including a member’s deformation between

joints) from the icon F'7 Displacements (Ribbon GTS Display) or from the menu “GTS
Display>Displacements” or by typing GTSDisplaySectionDisplacements at the
command prompt.
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Displacements The “Displacement” form appears where you
can select:

Load Case [ Load Combination
- The desired Load Case or

SW & Self Weight (¥ . .
Combination
- The Scale factor
Display Options - The Font Size (in pts) for Annotations
0.100 and the Annotation Format.
Scale Factor (Values) : - Choose to display the model or Hide
Font Size (pt) : 10.00 it, so that the deformed shape is
Annotation Format: | Dedmal N clearer.
Decimal Places - = v - The “Display >>" button displays the

deformed shape for the Vvisible
[ Hide Model members and elements. If there are
any hidden members or elements
their deformed shapes are not
displayed.

Annotate = Legend > - The “Annotate >” button allows you
to annotate any value on the
deformed shape by fist clicking on
the deformed shape curve and then

Frames : at the position that annotation will

Display ==

Animation Options

Animation Speed % : 1 v be placed.
- The “Legend >” button allows you to

place a legend on screen, having
information about the load case.

Clear Close - The “Generate Animation Frames”
button creates the animation frames
that can then be played in a loop by
using the “Animate>>" button.

Generate Animation
Frames

I
[+T)
m

2.6.80. Display Member Diagrams

Di g
You can view the force and moment diagrams from the icon W Diagram (Ribbon GTS Display)

or from the menu “GTS Display>Member  Diagrams” or by  typing
GTSDisplayMemberForces atthe command prompt.
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Member Diagrams

Load Case [ Load Combination

SW S Self Weight W
[ |Envelope
Values

MZ Moment W

Display Options

Scale Factor (Values) 0.100
Font Size (pt) 10.00
Annotation Format: | Dedmal ~
Decimal Places : 2 ~

[ ]Label Max &Min [ _|Positive Sign

Display ==
Annotate = Legend =

Clear Close

The “Member Diagrams” form appears where
you can select:

The desired Load Case or
Combination

The Envelope option and the load
cases that form the envelope.

The Forces or Moments to be
displayed (FX, FY, FZ, MX, MY, MZ)
The Scale factor

The Font Size (in pts) for Annotations
and the Annotation Format.
Automatically Label Maximum and
Minimum values for each diagram
Choose the direction of the diagrams
by switching the Positive Sign.

The “Display >>" button creates the
diagram for the visible members. If
there are any hidden members their
diagrams are not displayed.

The “Annotate >” button allows you
to annotate any value of the diagram
by first clicking on the member
diagram curve and then at the
position that annotation will be
placed.

- The “Legend >" button allows you to place a legend on the screen, having information

about the load case and member diagram.

2.6.81. Display Finite Element Results

You can view the finite element results from the icon E Flements (Ribbon GTS Display) or from
the menu “GTS Display>Element Results” or by typing GTSDisplayElementResults at

the command prompt.

NOTE: Hardware graphics accelaration may cause AutoCAD to incorrectly display the colors of

the contour. In such a case it is recomemded that you turn OFF Hardware Accelartion, during
displaying the stress contours, by typing the command GRAPHICSCONFIG. You can turn it

back ON afterwards.
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Graphics Performance

Hardware Setup
Video Card: NVIDIA GeForce GTX 660M

Dwriver Version: 9.18.13.697 Virtual Device: gdi13.hdi(Software)

Effects Settings

Hardware Acceleration

Disable hardware acceleration only if you are expenencing

graphics issues or have an incompatible video card,

Element Results

Load Case
FL & Pressure load W
Type
Resultants W
Mxx W
Middle W

Display Options

Scale Factor (Values) 0.100
Fant Size (pt) 10,00
Annotation Format: | Dedmal w
Decimal Places : 2 (¥
Display ==
Annotate = Legend =

Animation Options
Frames :

Animation Speed % 10 b

Generate Animation
Frames

m

Clear Close

o

The “Element Results” form appears where
you can select:
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The desired Load Case

The desired item to be displayed:
Stress, Strain, Resultants, Principal
Stress, Principal Strain, Principal
Membrane Resultant, Principal
Bending Resultant, Von Misses

The component of the desired item to
be displayed, i.e. Sxx, Syy, Szz

The Location: Top, Middle or Bottom
surface of the element which s
defined by the local or planar z axes of
the shell element. The top surface is
in the positive z direction.

The “Annotate >” button allows you to
annotate any value of the diagram by
fist clicking on a joint and then at the
position that annotation will be
placed.

The “Display >>" button creates the
contour and a popup legend showing
the limits of each color.

The “Annotate >” button allows you to
annotate any value of the diagram by
first clicking on the member diagram
curve and then at the position that
annotation will be placed

The “Generate Animation Frames”
button creates the animation frames
(contours and displacements) that can
then be played in a loop by using the
“Animate>>" button.



2.6.82. Display Finite Element Selection Results

Selecti
You can view the finite element results of selected elements from the icon E secHen
(Ribbon GTS Display) or from the menu “GTS Display>Element Results Selection” or by typing
GTSDisplayElementResultsSel atthe command prompt.

This command is similar to the “Display Finite Element Results” of the previous paragraph. The
only difference is that you have to give a selection of members for the contours. This is useful in
cases where you want to examine only one surface of the structure, so display the limits of the
specific area. Or, if you do not want to take into account stresses from elements not belonging
to a specific plane.

NOTE: An “Execute GTI” command, including stiffness analysis, must be given prior to this
command.

2.6.83. Display Member Code Check Results

You can view the pass/fail result of a Steel Code check or design from the icon Code Check

(Ribbon GTS Display) or from the menu “GTS Display>Member Code Check Results” or by typing
GTSColorCodeCheck at the command prompt. You must then select the members to be
displayed (or “ALL” for all of them).
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Code Check Results The “Code Check Results” form appears
where you can select:

Display Text .

- The text to be displayed for each
8 = member, giving additional
() Actual/Allowable Stress Ratios information such as stress ratios,
(") Controlling Stress Code Provision controlling provisions and KL/r ratios.

- The Font Size (in pts)

O Actual/alowable KLfr Ratios - Limits for the Values to be displayed

(_) Controling KL/ Code Provision (in example All of them, or Greater
Than a given value, or Less Than a
S — given value).

- The “Display >>" button regenerates
the view and members which passed

() Greater Than 0.00 the code check will appear in blue,
those that fail the code check will

() all

Yy 0.00
L appear in red and those that were
not included in the code check will
Display Options . .
appear in white
Font Size {pt) 10.00 - The “Legend >" button allows you to
place a legend on screen, having
Display > information about the colors used.
yegend > When you press the clear button,
member colors remain blue and red for
Clear Close

your convenience. If you want to change
them go to GTS Display > Colors.

2.6.84. Results Datasheets
In addition to the graphical display of results, you can also view the results in datasheets from

item “Results Datasheets” of the menu or ribbon tab “GTS Display”. In the table below, you can
find all the available results that can be viewed in datasheets and the corresponding command.

Description Menu Item Command
. GTS Display>Results . .
Displacement: GTSDataSheetJointDis
Isplacements Datasheets> Displacements P
Member Forces GTS Display>Results GTSDataSheetMemberForces
Datasheets> Member Forces
Section Forces Gr1s Dlsplay>Resu!ts GTSDataSheetMemberForces
Datasheets> Section Forces
Reactions GTS Display>Results GTSDataSheetReactions
Datasheets> Reactions
Stresses GTS Display>Results GTSDataSheetStresses
Datasheets> Stresses
GTS Display>Results
GTSDataSheetCodeCheck
Code Check Datasheets> Code Check
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For example, click on the icon B Displacements (Ribbon GTS Display) or from the menu “GTS

Display>Results Datasheets>Displacements” or by typing GTSDataSheetsJointDisp and
the “GTSTRUDL — Joint Displacement Datasheet” dialog appears where you can filter, sort, write
results to text file or change results units as shown in figure below:

B GTSTRUDL - Jeint Displacement Datasheet, display Units: Meters Degrees m} X
File Edit Columns Filter Sort Units Help
Joint Load Trans X | Trans ¥ Trans Z Rotation X Rotation ¥ | ~
1 SW a. a. -0.0000138
2 W 0. -0
2 W 0.t -0.
4 SW 0.0 -0.
5 SW 0.t -0.
€ SW 0.0 -0.
7 W 0. -0.0000245 .
2 sW a. -0.0000541 0.0000053
E] SW 0. -0.000030% -0.0000440
10 SW 0. -0.0000478 0.0000193
11 SW a. —-0.000042¢ -0.00002283
1z W 0. -0.0000353 0.0000310
1z sW a. -0.0000511 -0.000020€
14 SW 0. -0.0000470 0.0000164
15 W 0. -0.0000420 -0.0000298
1 SW a. —-0.0000307 0.0000055
17 W 0. -0.00003594 0.0000016
1z SW a. -0.0000175 -0.0000173
1% SW a. -0.0000125 0._0000066
20 W 0. -0.0000321 0.t I
Zl SW a. -0.0000101 -0,
2z W 0. Q.0 0.
23 SW 0.0 0.0 a.
24 SW o a.a a.
25 W 0.t 0.0 0.
2¢ SW 0.0 0.0 a.
27 W o. Q.0 0.
2a SW a. -0.0000073 0.0000003 w
£ >

2.6.85. Report Builder

Report
You can generate your reports by calling Report Builder from the icon Builder (Ribbon GTS

Display) or by typing GTSReportBuilder at the command prompt. GT STRUDL Report
Builder is self-contained software, which allows you to generate reports graphically from DBX GT
STRUDL database files on the top of GT STRUDL software. CAD Modeler automatically generates
the necessary DBX files and launches Report Builder. You can find more information on how
creating your report in the GT STRUDL® Report Builder Getting Started Guide.

2.6.86. Clear Results Layer

You can clear the displayed output (Display Model, Display Loads, Display Results), hide the

Legend form of the contours and return to model from the icon <& Clear (Ribbon GTS Display)
or from the menu “GTS Display>Clear  Results Layer” or by typing
GTSDisplayResultsClear atthe command prompt. This command should be given after
any of the previous “display” commands.

2.6.87. Version

The current version of CAD Modeler can be displayed by selecting from the menu “GTS
Display>Version” or by typing GTSVersion atthe command prompt. The current version will

be displayed at the command line: The current version of CAD Modeler 1is
XXXX
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3. Tutorial Example #1

3.1. Introduction
The modeling of a three story building using CAD Modeler shown below is demonstrated in a
step-by-step process.

3.2.  Open CAD Modeler and start working

Step #1. Launch GT STRUDL by selecting the icon “CAD Modeler” in the Welcome to GT STRUDL
dialog shown below. The version of AutoCAD/BricsCAD selected during the installation will be
automatically launched, together with CAD Modeler’s menus and ribbons.
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Welcome to GT STRUDL -0OXx

B Open Learn more about GT STRUDL (@) Hide Detsils < - 8 L L
@ Hep GT M CAD Modeler Command Mode Base Plate Wizard ( o

Perform Crete complex structural Learn the STRUDL design Analyze & design complex CADWorx®
i P CoemTry e e «d HEXAGON Gaoware |
32 Options inerfsce. BricsCAD. models for structurs) snalysis using = finite slement anatysi PPM

and design. zpproach.
Whatis GT STRUDL?
Leamn More Lean More Leamn More Leamn More

Introduction to GT STRUDL &
View an informative webinar on the new licensing
system presented on January 28, 2020 by clicking

here.

Start a New Project

Now Available: GT STRUDL 2018 Demo
A limited version of the product that can be used as an
introduction to the mast frequently used features

ﬁ‘ @ E g DI Webinars

GT Menu CAD Modeler Command Mode Model Wizard Base Plate Wizard

CAD-Based Modeling for Structural Engineers
Working Directory February 20, 2020

Modermn Lean Project Execution: Beyond
Connecting Design to — Uniting
Structural and Piping Recorded Date: August 13,
2019

D:\GTQA\Testing\2020-04-27_UTC-03-22-51\GTS 2020 Shel\MO069_gti fﬁ

Recent On-Demand Webinar: GT STRUDL Webinar:
Model Your Way. with GT STRUDL Recorded
Date: December 13, 2018

On-Demand Webinar: GT STRUDL Webinar: Lean
Structural Workflow with Intergraph Smart 3D
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Step #2. Make sure that CAD Modeler’s ribbons and menus are visible.

Maborate  GTS Modeling

Tl

ctions Generste Vertical Spit

X Unas

W Materists Levels Grid Creste  Execute
- Input File GTSTRUDL [3

GTSTRUDL

Design %

Mode! Levels Joints Members Find/Change/Check

If AutoCAD’s/BricsCAD’s menu is not visible, type MENUBAR at AutoCAD’s/BricsCAD’s
command prompt, then 1 and press <ENTER>.

If AutoCAD’s/BricsCAD’s ribbon area is not visible, type RIBBON and press <ENTER>.

Ribbon commands will be used in this tutorial example. However, since all ribbon commands
appear in the menu area, you can use the menu bar as well.

3.3. Define the basic geometry of the model

Step #3. Define the correct Units by pressing the icon & Units and select Meters (m) and
KiloNewtons in the Units Form.
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Units >
Length Force Angles
() Inches {in) () Pounds (Ibs) (®) Degrees
(JFeet (ft) () Kips (_)Radians
@ Meters (m) O Tons O Cydes
() Centimeters {cm) () Kilograms
() Millimeters {mm) () Metric Tons Time
Temperature () Mewtons (®) Seconds
() Fahrenheit (®) KiloMewtons (I Minutes
@ Centigrade l:::l Megahewtons l:::l Hours
Scale non-structural CAD entities
(grids, structural lines, curves etc) Cancel

Step #4. Enter the cross-section profiles that will be used at the model by pressing the icon

XL

Sections  Click on the European list and then on the HEB table of profiles. Select the profile

HE3208B that will be used for the columns, by double clicking on it.
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W] alsc 13th Edition 2005
-] AISC 13th Edition 2005 Metric
f-f] AISC gth Edition 1389

-] AISC LRFD 3rd Edition

-] AISC gth Edition Metric

-] AISC 8th Edition 1978

-] AISC 7th Edition 1952

v ] AISC 6th Edition 1953

E] aNSI Pipe

[#~F] Brazilan Standard, NBR 5884:2000
-] British Standard 5350

ElEl European

----- Q) sQHOLLOW
----- O CIHOLLOW
----- v BSEQANGL
----- N BSUMANGL
..... I BSEQDBAN
----- ~~ B55LDBAN
..... —wr— RSl NRAN

HEB

HE100B
HE120B
HE140B
HE150B
HE130B
HE200B
HE220B
HE240B
HE260B
HEZ50B
HE300B
HE340B
HE360B
HE400B
HE4508
HES00B
HES50B
HEGOOB
HEG50B
HEFO0B
HEZ00B
HESO0B
HE1000B

= European
T HE&
T HEEB
& HEZZ0B
T HEM
I IPE
® |PE330
® IPE120
T EUROPE&M
Cu
[ REHOLLOW
) SQHOLLOW
O CIHOLLOW
" BSEQAMGL
® EOxE0=5
* BSUMAMGL
ar BSEQDBAM
-~ BS5LDBAM
=~ BSLLDBAN

Cancel

The profile is added to the project and it appears in the left list-
box having a black dot in front of it.

Using the same procedure, add 3 additional profiles: IPE330, for
beams, IPE120 for the girders from table IPE and 60x60x5 for
the bracing from the table BSEQANGL. Press OK to close the

form.

Note: You can add additional profiles at any time by following
this procedure and also view the full list of profiles used in your

model and add more profiles if needed.
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Step #5. Define the 3 levels of the model by pressing the icon L&“&l5 . Press the Add Level button
3 times to add 3 levels to your model. Modify the height of the 1% level by selecting the Height
cell of the 1% Level and entering 4.

Note: Some Edit Boxes appear in yellow background and green fonts, like the one at the Level
Heights. You can use mixed units in the yellow edit boxes. For more information about Mixed
Units and the valid syntax please read GT STRUDL GT Menu Guide

Make sure that Z Vertical Axis option is checked and press OK to close the form.

Level Properties X
Level Heights Options
Levels ] Elevation | Visible | Add Level |
| Delete Level |
| DetectLevels Automaticaly |
| Merge Levels |

Base Elevation 0.0000

[+]z vertical Axis (else 1)

[Jupdate Levels for All Entities

ok | cancel

Step #6. Enter a Grid that will help you enter the columns quickly by clicking on the icon  ©Grid
The grid is going to have 3 spaces (6m, 5m, 6m) in the horizontal direction (X) and 1 space (5m)
in the sidelong direction (Y). Enter 6 in the Distance text box and press the Add button. Repeat
by entering 5 and Add, and 6 and Add.

95



Placement Then, click on Sidelong in the Placement area
to enter the spacing in the Y direction, and

(®) Horizontal () Sidel
= renzen — Siaseng enter 5 and Add.
Spacing By pressing OK you are prompted (command
. prompt) to enter the Insert Point for the grid.
Distance: | 5.0000
6.0000 Type 0, 0, 0 and press <ENTER>.
5.0000
5.,0000

Add

The grid is created, having its upper left corner A-1 at the point 0,0,0.

@

(@

® ® © @

You will be able to view the grid by pressing the Top lcon in
AutoCAD’s View Cube or BricsCAD’s Chair Icon, or preferably by
typing Z (for Zoom), E (for Extents) and press <ENTER>.

TOP |=

Note: In order to be able to snap at the intersection of the grid lines, while placing columns,
make sure that the AutoCAD’s/BricsCAD’s Object Snap is ON, and the Intersection mode is
enabled. Type OSNAP in both AutoCAD and BricsCAD to set the various snap settings. Shown
below is the ObjectSnap tab in AutoCAD’s Drafting settings dialog.
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[]Object Snap Tracking On (F11) Endpoint

Object Snap On (F3)
Object Snap modes Midpoint
Center
O Endpoint B []insertion Select Al Node
v [ Midpoirt b []Pependicular Clear Al T Qriten
Intersection
{7y [ Center 75 [ Tangent Insertion
Perpendicular
@ [ Node ¥ [INearest Tangent
£ [ Quadrart E [ Apparent intersaction RS
Gecmetric center
s Intersection w I:l Parallel Apparent intersection
) Extension
- |:| Extension Parallel
T [v] o
p I\) To track from an Osnap point, pause over the point while in a "
\&f command. Atracking vector appears when you move the cursor. Off
To stop tracking, pause over the point again. £ Settings..

ESMNA

BricsCAD’s Snap Settings

AutoCAD’s Snap Setting

3.4. Create the 1% floor

i

Step #7. Start entering the columns by clicking on the icon Vertical  The dialog Place Member
appears that helps you to quickly select properties for the members that are going to be
entered.

Cross Section

Table Section:
HE320E HEE European

or Member Dimensions:

<Select Shape=

or Same as Member:

<Select Existing Member =

Material
Steel

Releases

Fix-Fix W

Place Member(s) ==

Beta (o)

Select HEB320B as the cross section for the
columns. Make sure that Material is set to
Steel, Releases to Fix-Fix and the Beta angle is
0. There is no need to close this dialog
manually.

Press the “Place Member(s) >>” button.

Click at the intersection point between line A
and line 1 (point A-1) and the column will be
placed at this position.

Repeat the same procedure by clicking at the
points B-1, C-1, D-1, A-2, B-2, C-2 and D-2.

When you are done, press ESC to exit the
Vertical column command. The Place
Member form is automatically hidden.
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2 Note: Each time you create a member the
orientation of the cross section will appear in
the middle of the element, unless you clear it
with command “Clear” (see 2.6.86).

Step #8. You can easily change to an isometric view of the structure by pressing the small house
icon in AutoCAD’s View Cube or the small arrow “Top Front Left” of the following image in
BricsCAD’s View Chair. As you can see in the isometric view below, column members 1 to 8 were
created together with joints 1 to 16 at their ends. Each column is 4.00m long, as defined in Level
Properties (height of the first floor).

T

Wil ¢ [E 3 # 4
vl
- Q.
Top Front Left
Il"n"l._ s
AutoCAD’s View Cube for Isometric View BricsCAD’s View Cube for Isometric View
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Step #9. Start entering the beams, along X axis, by clicking on the icon Generate  The Place

Member form appears.

Cross Section

Table Section:
IPE330 IPE European

or Member Dimensions:
<5elect Shape =

or Same as Member:

<5Select Existing Member >

Material
Steel

Releases

Fix-Fix W

Beta (o)
a0

Split Intersecting Members [ | Physical Member

[ ] split Ending Members

Place Member(s) ==

Select IPE330 as the cross section and
make sure that Material is set to Steel,
Releases to Fix-Fix and the Beta angle is
90. You have to set the Beta angle equal
to 90 degrees in order to orientate the
local Y axis of the IPE cross section along
the Z global axis. Moreover, make sure
that the option Split Intersecting
Members is checked and then uncheck
Split Ending Members.

Press “Place Member(s) >>” button.

Starting Point (x,y,z) message appears,
asking you to enter the coordinates or
click on a specific point on screen. Click
on Joint 2 at the top joint of column 1 at
position A-1.

Then you have to define the Ending Point (x,y,z) so click on joint 8, as shown in the picture

below.
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P
o ok
@/\: T
&

Members 9, 10 and 11 will be created.

s

S

All three beams along X axis were generated with only two clicks of the mouse: at joints 2 and 8.
The beam from joint 2 to joint 8, was split into three parts, between joints 2, 4, 6 and 8, since
joints 4 and 6 (columns at positions B-1 and C-1) intersect this member.

Since the command is still active, you are prompted to enter the Starting Point (x,y,z), repeat the
same procedure by clicking on joint 10 (top of column at position A-2), and then click at joint 16
(top of column at position D-2). Members 12, 13 and 14 will be created.
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Step #10. Enter the beams, along Y axis. The command Generate Beams should be still active,

.

else you can call it again by clicking again on the icon Generate  Keep the same settings at the
Place Member Form, as in the previous step, regarding the cross section and Beta angle, but do
NOT click on Split Intersecting Members. Press the “Place Member(s) >>" button.

The prompt message Starting Point (x,y,z) appears, asking you to enter the coordinates or click
on a specific point on screen. Click on the Joint 2, that is the top of column at position A-1. In
order to define the Ending Point (x,y,z) click at joint 10 (top of column at position A-2). Member
15 is generated.

Repeat the same procedure by clicking on the joints 4 and 12 to generate member 16, joints 6
and 14 to generate member 17 and joints 8 and 16 to generate member 18. Then, press ESC to
terminate the command.
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Step #11. Create an arc on the right side of the structure:

Type ARC and

- in order to Specify start point of arc or
[Center]: click on joint 8,

- to Specify second point of arc or
[Center/End]: type @2,-2 and press
<ENTER> and

- to define the end point of arc: click on joint
16.

o
4]

1D

Step #12. Generate Members along the Arc: Click on the icon ““™¢ and when the prompt
message Select Curve (Line or Arc) appears, click on the Arc that you have created in the
previous step.
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Select Mesh Properties The Select Mesh Properties form appears
where you enter:

Generate .
Material : Steel

(@) Members Elements Beta Angle: 90

Material | Steel W - Section: IPE330
- Spacing U Direction: Uniform 8
Element Attributes
Type BPHQ Thickness e
This command is going to generate 8 linear
Member Attributes members equally spaced along the arc.
a0 .
Type |[FRAME  “|Beta You can press the Preview button to see the
Section |IPE330 IPE European v | - members as they will be generated.
Spacing U Direction Press the Create button and 8 members,
) named 19 to 26, were created and 9 joints,
(®) Unifarm 8 v named 17 to 25 were created along the arc.

T Note that joints 17 and 25 are created on
Defined by Line/Curve the top of joints 16 and 8 correspondingly.
Later on, they are going to be merged

together by deleting duplicate joints.

Step #13. Hide Grid: Since the Grid is no longer needed it can be hidden using
AutoCAD/BricsCAD commands to freeze the layer GRID_LAYER. This can be done by clicking on
the Home Tab and then selecting the GRID_LAYER from the drop down list of layers and clicking
on its freeze icon.

Insert  Annotate  Parametric  View Manage Output Plug-ins  Online  Express Tools  GTS CAD Mot

S D@ T ke Orose #1im - (4 @SB EE DS

& - PG Mi () Fillet - @& | Unsaved Layer Stat -
Line Polyline Circle  Arc (?J e ﬂlh et '_—| I . nsa‘lure e T
M M = [l Stretch ] Scale 3B Amay - @ |[§) e [0 v|
Draw ~ Modify ~ || § %o [l GRID_CIRCLES
[-] [Custom View] [2D Wireframe] | Q 3 rﬁh . SEA - uas |
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Step #14. Turn OFF labeling:

Visible Labels Click on the icon & Options in the ribbon bar and
[ Joints then uncheck the Visible Labels option for Joints,
Members and 2D Elements.
[ |Members
Now labeling is turned off and it is easier and faster to
[ ]2D Elements view and control the model.
3D Elements

Note: You can also delete or hide the Arc line as it is no longer needed. It can be deleted by
selecting it with the mouse, and then presssing the keyboard button <Delete>. Be carefull not to
select any members or joints, but only the Arc line.

Step #15. Mirror the structure: Switch to a floor pan view, by pressing the TOP of AutoCAD’s
View Cube or BricsCAD’s View Chair.

Then, type MIRROR and when you get the notification Maintain incidence order (Yes/No). Press
Yes to maintain the local coordinate system when mirroring.

NOTE: This option is very useful when mirroring structures having shell finite elements and the
mirror line lies along the element’s XY plane. If you choose to maintain the incidence order, then
after the mirroring the local Z axis of the source and copied finite elements have the same
orientation.

You are then immediately prompted to Select objects: (AutoCAD) or Select entities to mirror:
(BricsCAD) select the right part of the structure, but not the members and joints that are on the
mirror line. In order to make this selection, make the 1%t and the 2" click of the mouse at the
points 1 and 2 as shown in the picture below and press <ENTER>. You will get a confirmation
that 44 objects were found (or 45 if you still have the arc).

4

N\

When you get the message Specify first point of mirror line (AutoCAD) or Start of mirror line
(BricsCAD): click on the joint at points 3 and then Specify second point of mirror line (AutoCAD)
or End of mirror line (BricsCAD): click on the joint at point 4 as shown in the picture above.
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Then, press <ENTER> and reply to the question Erase source objects? [Yes/No] <N> (AutoCAD)
or Delete the original entities? [Yes-Delete entities(Yes)/No-Keep entities(No)] <No-Keep entities>
(BricsCAD) so as not to delete the right part of the structure. The structure after the mirror
command will look like the following picture:

Step #16. Switch to 3D View: Press the house (AutoCAD) or chair (BricsCAD) icon to change the

fl': Colors

view to Isometric, and type Z and E (Zoom, Extents). Click on the icon to set different

colors for each profile.

Sections Groups

Categories
Sections Color |‘u‘i5i|::lle |
HE3208 161 v
IPE230 191 v
IPE120 v
60x60x5 50 v

Press OK to close the Color Options Dialog. Each cross section will now have a different color.

Press the icon “F to display the 3D solid view of the model, replacing the wireframe view:
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F
Press the icon A, Frame to switch back to wireframe view to be able to process CAD Modeler’s
and AutoCAD’s/BricsCAD’s commands faster.

Step #17. Save your Model: In order to save your model just use AutoCAD’s or BricsCAD’s save
command and store the DWG using any filename that you want.

3.5. Create the 2" floor

Step #18. Copy the members and joints of the 1%t floor to the 2": Type the command COPY and
when asked to Select objects: type ALL, so that everything is selected. You will get a verification
with the number of objects/entities selected and then press <ENTER>.
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In order to Enter base point or [Displacement/mOde] <Displacement>, click at the base of any
column such as point 1 in the picture above.

In order to Enter second point : click at the top of the same column such as point 2 of the picture
and then press ESC in order to terminate the copy function.

All entities of floor 1 are now copied to floor 2.

Step #19. Correct the Z coordinates of the 2™ floor: The copied columns are 4.00m long, since
they were copied from the 1% floor. In addition, the Z coordinate of the beams is equal to 8.00m
instead of 7.00m. Therefore, all copied joints that have Z coordinate equal to 8.00m should be
moved 1.00m lower.

Switch to FRONT View, by clicking on AutoCAD’s view cube or BricsCAD’s view chair and make
sure that you are in the World UCS by typing UCS and W.

Type MOVE in order to initiate AutoCAD’s/BricsCAD’s move command and when asked to Select
objects (or entities), click on points 1 and 2, as shown in the picture below, selecting all the
entities that belong to the top of the 2™ floor. You will get a notification about the selected
entities and press <ENTER>.
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In order to Enter base point or [Displacement] <Displacement>: click ANYWHERE on the screen.
It makes no difference where you click since relative coordinates will be use to define the
displacement.

In order to Enter second point: type @0, 0, -1 and press <ENTER>.

Now the height of the 2" floor is correct and equal to 3.00 meters.

Note that you can reach the same result by switching to the 2" Level using the icon

A Higher Level and start entering the columns one-by-one, as you did in the 1 Level. Columns

will then have the correct height (3.00m), since the height of the second Level is defined equal
to 3.00m when the levels were defined in a previous step. Then, copy only the beams from the
1%t Level to the correct position. However, it is somewhat faster to copy everything and then fix
the Z coordinate with a simple MOVE command as you did in the previous steps.

3.6. Create the 3" floor

Step #20. Copy the members and joints of the 2" floor to the 3™ : Type the command COPY and
when asked to Select objects/entites: click on the similar two points that were used in the
previous MOVE command as shown in the following figure.
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Since this is a crossing window, the columns are automaticallly selected. You will get a
notification about the selected entities and press <ENTER>.

In order to Enter base point: click ANYWHERE on the screen. It makes no difference where you
click since relative coordinates will be used to define the displacement.

In order to Enter second point: type @0, 0, 3 and press ESC.

Now the 2™ floor is copied to the 3™ one. There is no need to correct the Z coordinates as was
done when the 2™ floor was moved since the second and third levels have the same height.
Press the ESC button to exit the Copy command.
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Step #21. Assign Level Properties:

Options Since all members were created from Level 1 using COPY
commands, all of them belong to level 1 and their correct
Level property should be assigned.

Delete Level %

Detect Levels Automaticaly Click at icon L&vels  check the option Update Levels for
All Entities and press OK.

Add Level

Merge Levels
Now every Member or Joint has the correct Level

Ease Elevation 0.0000 property depending on its Z coordinate.

You can switch between the levels of the model using the

Z Vertical Axis (glse Y) )
A Higher Level and W Lower Level

icons. The current
(V] Update Levels for All Entities level appears in the top caption of AutoCAD’s screen.

You can make whole structure visible by clicking at the
icon EP All Levels ON

Step #22. View and Save your model: Press the house icon to change the view to Isometric, and
type Z and E (Zoom, Extents).

Press the icon B to display the 3D solid view of the model, replacing the wireframe view as
shown in the following figure:
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Save your model, using a different file name (Save As...). By saving your model with a different
name each time, it is easier to back up to a previous state of the model.

3.7.

Create bracing

Step #23. Place bracing members at the front:

Press the icon

and AutoCAD’s/BricsCAD’s commands faster.
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Levels Height Elevation | Visible
1 4000000 4000000 ||V
2 3.000000  |7.000000 [
3 3.000000 | 10.000000 ||

® to switch back to wireframe view to be able to process CAD Modeler’s

=

Click at icon Levels check the
visible property for level 1 and
uncheck it for all other levels and
press OK.



Make sure that “Level :1” appears at the top of CAD window, else use the

W Lower Level {116 t0 move to Level 1.

A Higher Level and

Y

Now only Level 1 is visible and it is easier to add the bracing members. Click on the icon Generate

and the Place Member form appears.

Select 60x60x5 as the cross section and
make sure that Material is set to Steel,
Releases to Fix-Fix and Beta angle is O.

Press the “Place Member(s)>>" button.

Click on the joint located at Point 1 of the
following image.

Click on joint located at Point 2 and the
first bracing member is created.

Click again on joint located at Point 2 and
then on the joint located at Point 3 and
the second bracing member is created

Cross Section
Table Section:
o0x60x5 BSEQAMNGL European W

or Member Dimensions:

<5elect Shape = W

or Same as Member:

=5elect Existing Member = W
Material

Steel W
Releases Beta (o)

Fix-Fix W 0 W

Split Intersecting Members [ | Physical Member

Split Ending Members

Place Member(s) ==

Click on the joint located at Point 4, click on the joint located at Point 5 and the third bracing

member is created.

Click again on the joint located at Point 5, click on the joint located at Point 6 and the fourth

bracing member is created.
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Press ESC to terminate the Generate Beam command.

T Ch Memb
Step #24. Change the properties of the Bracing Members: Click on the icon ange Member

in the Find/Change/Check panel and when asked to Select objects: click on the 4 bracing
members created in a previous Step and press <ENTER>.

The Member Properties [Multiple Selection] form is displayed. Now, change the type to SPACE
TRUSS and press OK.
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Member Properties [Multiple Selection]
Model  Section Properties  Member Loads
General

Mame

1

Level :

Type - Incidences

Type : SPACETRUSS

<Select Type>
Start SPACE FRAME
End :
Beta Angle : I:I

Physical Member

Groups

Inactive o Remove

Groups that Member belongs

Member Temperature Loads
Section Properties

Section : | <Select Section>

Member Distrortions

A | |I><: | |
Ay | |I¥: | |
Az: | |12= | |
o e | |
Sz | |E2: | |
¥d | |Yc: | |
d: | |2c: | |
Shape Code : I:I

Material Properties
Material ; | <Select Material>

E: | | Density|

Gt | |CTE|

passn |

Releases & Elastic Connection spring values

Quick Selection : Fix-Fix

Start
Fx
Fy
Fz
Mx

My

T

Mz

End

.
=

U

.

.
"~

Mx

My

Mz

End Sizes OR Member Eccentricities (Offsets)

Start

Sizes :

Cancel

=

0k
0

4

Apply

End

Help

This modification applies to all selected members.

Step #25. Copy bracing member to the back: Type COPY and when asked to Select
objects/entities: click on the 4 bracing members created in a previous Step and press <ENTER>.

In order to Enter base point: click on the Joint at Point 1 of the following image.

In order to Enter second point: click on the Joint at Point 2 inf the image on the next page.

Press ESC to terminate the COPY command.
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Step #26. View and Save your model: Press the icon B to display the 3D solid view and then

c': Colors

the icon and OK. The model looks like as shown in the following image:

116



Save your model, using a different file name (Save As...).

Make the entire structure visible by clicking at the icon P Al Levels ON

A Fram

Click on the icon . to switch back to the wireframe view.

3.8. Create girders
A Higher Level

icon move to

Step #27. Split the beam members at the top level: Clicking on the
level 3. The current level is displayed at the top caption of AutoCAD/BricsCAD:

GTS CAD Modeler | M KN DEG CEN SEC | Level: 3

7

Click on the icon =Plit

then press <ENTER>.

and click on the members A and B as shown at the following image, and

In order to define the Distance for spliting the member or the number of parts (negative
number), enter -8, so that the beams A and B will be split into 8 equal parts.

7

Click again on the icon °Plit

image, and then press <ENTER>.

and click on the members C and D as shown at the following

117



In order to define the Distance for spliting the member or the number of parts (negative
number), enter —4 , so that the beams C and D will be split into 4 equal parts.

Y

Step #28. Place girder members at the top level: Click on the icon Generate and Place Member

form appears.

Cross Section

Table Section:
IPE120 IPE European W

or Member Dimensions:

<Select Shape = W

or Same as Member:

<Select Existing Member W

Material

Steel W

Releases Beta (o)

Fix-Fix W 20 W
Split Intersecting Members [IPhysical Member

[] 5plit Ending Members

Flace Member(s) ==

Select IPE120 as the cross section and make
sure that Material is set to Steel, Releases to
Fix-Fix and Beta angle is 90.

Press the “Place Member >>" button.

Click on the joint located at the point 1 of the
following image. Click on the joint at point 2
and the girder member is generated.

Having the command still active, click on the
joints at points 3 and 4 and another girder
member is generated.

Continue by clicking on joints at points 5 and
6 and another girder member is generated.

Continue by clicking on joints at points 7 and
8 and another girder member is generated.
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Continue by clicking on joints at points 9 and 10 and another girder member is generated.
Continue by clicking on joints at points 11 and 12 and another girder member is generated.
Continue by clicking on joints at points 13 and 14 and another girder member is generated.

Make sure that the option “Split Intersecting Members” is ON, so that common joints will be
created along the previously created X-direction girders. Click on the joint located at point 15
and then click on joint at point 16 and the girder member is generated. Existing girders are split.

Repeat the procedure:

Click on the joint located at point 17 and then click on the joint at point 18 and the girder
member is generated. Existing girders are split.

Click on the joint located at point 19 and then click on the joint at point 20 and the girder
member is generated. Existing girders are split.

19 245

8

14

Press ESC to terminate the Generate Beam Command.
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Step #29. Add eccentricities to the Girders: Press the icon B to display the 3D solid view and

then the icon G Colors and OK. The model looks like:

Click on the Top Icon on AutoCAD’s View Cube or BricsCAD’s View Chair to switch to the top
view in order to be able to select girder members easily.

. . "7 Change Member . . .
Click on the icon and when asked to Select objects: click on the 2 Points of
the following image, to select all girder members, and press <ENTER>.
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The Member Properties [Multiple Selection] form is displayed so you may now specify member
eccentricities.

End Sizes OR. Member Eccentricities (Offsets) Note: Some Edit Boxes appear in yellow
End background and green fonts, like
Eccentricities. You can use mixed units in the
yellow edit boxes. To understand this feature

enter 0.25 for the Z Starting Eccentricity and
X: I:I 25cm as the Z Ending Eccentricity.
Z: Z: Press OK.

Sizes .

I

Now the deformable axis of the girder
members has been moved 0.25m up in the Z
direction.

Switch back to the isometric view by clicking on the House icon on AutoCAD’s Cube or
BricsCAD’s Top Front Left at view Chair to see the result. The girder members now sit on the
upper flange of the beam members.
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3.9. Create an opening
Step #30. Delete a joint to create an opening: Select the Joint Located in Point A of the image
above and press the DEL key.

Warning: All structural entities (members, elements, etc) connected to this Joint will also be
deleted? (Yes/No) appears and continue by pressing Y and <ENTER>,

The Joint is deleted together with all members connected to the joint.
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3.10. Create Supports
Step #31. Support the joints at the base of the model:

Make the entire structure visible by clicking at the icon P All Levels OMand press Z and E (Zoom
Extents).

Switch to the FRONT View, by clicking on Front on AutoCAD’s cube or BricsCAD’s chair.

Click on the icon ™ “PPP™ 514 select the window by clicking at points 1 and 2 in the following

image. All the bottom joints are selected and press OK to finish the selection.
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| O =
y N B B WS WU BT S S N
1
Restraints & Spring values The Joint Properties [Multiple Selection] form
; appears.
Quick Selection Fin W
Restraint Spring Restraint  Spring
Select Pin using Quick Selection, and Fx, F
Fx |:| M g Q_ ¥
and Fz are automatically checked.
Fy CImy
Fz [ Mz

Press OK.

All the bottom joints are now pinned and
have an orange color instead of green to
indicate that they are supported.

3.11. Check the model
Step #32. Check for duplicate joints: In order to check for joints having the same coordinates,

nn Joints Duplicates

click on the icon , under the “Check” Drop Button, located in Find/Change/Check

at Ribbon Area.
For the Merge Tolerance <0.001000>, just press <ENTER> to accept the default value.

The Merge Joints form appears where you can see the list of joints having the same coordinates.
Make sure that Merge option is checked for all pairs and press OK.
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Merge Joints

List Select All
Joint Duplicate Merge
Unselect Al
8 25 v !

16 17 F

I,

Cancel

By entering the same command again, for the 2" time, you should get the notification that 0
duplicate joints found .

Step #33. Check for floating joints: In order to check for joints not connected to the model, click

-

on the icon '- Joints Floating: , under the “Check” Drop Button, located in Find/Change/Check at
Ribbon Area. If your model was created as described so far, you should get a notification 0
floating joints found.

Note: You can also run all other checks of the same drop list, to check for Interference Joints,
Duplicate Members, Zero Length Members, Duplicate Names and Database Integrity. You should
not get any errors or warnings.

3.12. Define Groups

Step #34. Create Group Names: It is optional to define Groups in your model but it is strongly
recomended to do so since it will be easier to control the display and selection for parts of your
structure.

Click on the icon in the Groups panel and the Group dialog appears.

Groups
D Name | Physical
; i m
2 Beams I_
3 Girders I_ III
4 [

Cancel

Press the Add Group button and enter Columns as Name of the group.
Press the Add Group button and enter Beams as Name of the group.

Press the Add Group button and enter Girders as Name of the group.
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Press the Add Group button and enter Bracing as Name of the group.

Press OK to close the form.

Step #35. Add Columns to their Group.

" Col Cateqories
Click on the icon G e ¢
and make only profiles Sections Color |Vi5ib|E |
HE320B  visble by  |HE3208 161 v
unckecking all others. IPE320 191 [
IPE120 [
BOXE0XS 50 |
Press OK. i
f=i +Members
Select Group Click on the icon *-- in the Groups
panel and make sure that the Group Columns
Group . .
is selected as the active group.
Columns W

To verify that the group is applied correctly,
you can double click on a column and in the
Member Properties form, you will be able to
see its Group definition.

Step #36. Add Beams to their Group:

Select everything on the screen in a full
window and press the Enter key.

Groups
Inactive Remaove

Groups that Member belongs

Columns

Click on the icon C Colors Categories
and make only profiles Sections Color |‘u’isible
IPE330 visible by unckecking HE320B 161 [
all others. IPE320 197 I_
IPE120 |
60x605 50 [
Press OK.
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Select Group

Group

Beams

Step #37. Add Girders to their Group:

Click on the icon G Colors
and make only profiles
IPE120 visible by
unckecking all others.

Press OK.

Select Group

Group

Girders

==
Click on the icon =l and make

sure that the Group Beams is selected as the
active group.

Select everything on the screen in a full
window and press the Enter key.

Categories
Sections Color Visible
HE3208 161 [
IPE320 191 [~
IPE120 v
B0x60x5 50 [~
-
Click on the icon v +Members and make
sure that the Group Girders is selected as
the active group.
L

Step #38. Add Bracing to their Group:

Click on the icon © Colors
and make only profiles
60x60x5 to be visible by
unckecking all others.

Press OK.

Select everything on the screen in a full
window and press the Enter key.

Categories
Sections Color Vizible
HE320B 161 [
IPE230 191 [~
IPE120 H
60x60x5 50 [v
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P .
Select Group Click on the icon *— L and make

sure that the Group Bracing is selected as the

Group X
active group.

Bracing W

Select everything on the screen in a full
window and press the Enter key.

3.13. Define Loads

Step #39. Define Self Weight: Click on the icon == *€fWeight gng the Self Weight dialog
appears. Enter:

- SWas Name

- Self Weight as the Load Description

- Negative Z as the Global Axis for the direction of the load
- 1.0 as Factor

- Check Include finite elements

and press Create New to create the new loading and then OK to close the dialog.

Self Weight or Dead Loads

Load Information

MName : = A
P
Descriplion - Self Weight
Create Mew Save [ Modify Delete

Loads applied parallel to this Global Axis

() Negative Y () Positive ¥
(®) Negative Z () Positive Z
() Negative X () Positive X
Factar : L Indude Finite Elements
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:'El Load Cases

Step #40. Define Load Cases: Click on the icon and the Load dialog appears.

Enter:

- LLas Name
- Live Load as the Load Description
- L as Design variable

and press Create New.

Load Case

Load Case Information

Load ID (up to 8 chars) : L

| Live Load | Save [ Modify

Description @

Enter:

- PLas Name
- Point Load as the Load Description

and press Create New.

Load Case

Load Case Information

Load ID (up to 8 chars) : Design variable : b i Create New

Description : | Point Load Save [ Madify
Load D List; Delete

Press Exit to close the dialog.
Step #41. Apply Live Loads: Live Loads will be applied only to Beam Members, therefore click on

5 Col . . .
the icon C Colors . Select the 2" Tab in order to colorize members by their group and make
only the Group Beams visible and press OK.
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Sections | Groups

Categories
Groups Color |‘u’isi|::||e
Columns 161 [
Beams M v
Girders [
Bracing 50 D
UnGrouped data 7 v

Click on the icon

«ts Member Using a full window, select all entities that appear on screen and

press <ENTER> to finish with the selection.

The Member Properties [Multiple Selection] form appears having the tab “Member Loads

”

active.

Click on LL at the “Empty Load Cases” list box and then enter

Uniform as the Load Distribution
Force as Load Type

Z Global as Direction

-5asVvi

Fractional as Location

0.0as L1

1.0as L2

Press Create New and the number 125 appears next to the S symbol the Empty Load Cases list
box. This is a notification that 125 members are loaded in Load Case LL.
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Member Properties [Multiple Selection] X

Model Section Properties Member Loads  Member Temperature Loads Member Distrortions

Applied Load Cases Loading
Description | Live Load | Save [ Modify
Loads in this Load Case : a7 Delete
Load Distribution
() Concentrated Memh?' Start
W
@ Uniform :
O Linear — L1
h L2
Empty Load Cases O Triangular
LL % Live Load $[0
PL £ Point Load $[0
(o] Load Type and Direction Loading Magnitude Loading Location from Start
®Force 8SQ Ood Wi (®) Fractional L1:
f
(O Moment ®z @ clbal VI () Absolute 12:
oK Cancel Apply Help

Press OK to close the dialog. Member Loads appear in red arrows. To clear the arrows select

& Clear from the GTS Display Ribbon Tab.

By double clicking on one beam and then selecting the Member Loads tab and clicking on LL at
the Applied Load Cases List Box, you will be able to view and edit the existing loading values of
the specific beam.

. . o Col . . . .
Click on the icon G e , select the 1% Tab in order to colorize members by their section and
then select everything to be visible and press OK.

Sections Groups

Cateqgories
Sections Color |Uisi|::||e
HE3208 161 v
IPE330 191 v
IPE120 v
B0xB0S 50 v

F
Step #42. View Live Loads: Click at the icon A, Frame to switch to the wireframe view.
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On the Menu Bar, click on GTS Display>Display>Member Loads and the Display Loads form
appears:

Display Loads n Select LL as the Load case and leave the other

display options at their default values.

Load Case
| LL $Live Load v|

Press Show and the loading arrows are
Display Loads Applied To displayed.

[ ] 3oints Members [ ]Elements

Display Options Click on Clear when you are done and Close
to exit from the dialog.

Scale Factor Concentrated (pts)
Scale Factor Distributed (pts) :

Arrowhead Size (pts) : !

1

Lad L
] [ ] =] =]

Font Size (pts) :

Clear Close
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Click at the icon B to display the 3D solid view.

Step #43. Apply Joint Load: A Joint load will be applied to the Joint located at Point A of the
following image.
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Zoom closer to the specific point using AutoCAD’s/BricsCAD’s zooming functions.

Click on the icon i Joint , click on the joint at A and press <ENTER> to finish with the selection.

The Joint Properties form appears having the tab “Joint Generalized Loads” active.

Click on PL in the “Empty Load Cases” list box and then enter -3 for Force Z as shown in the Joint
Properties form on the next page.

Press Create New, and the number 1 appears next to the $ symbol in the Load Cases list box.
This is a notification that 1 joint is loaded under the Load Case PL.
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Joint Properties

Maodel  Joint Generalized Loads

Applied Load Cases Loading
Load Case : Create New
Description : | Point Load Save [ Modify

Loads in this Load Case : b Delete

Applied Load Values
Force X : I:I Force ¥ : I:I Force 2
vomentx: || wementr: || wemezi| ]
Applied Displacement Values

Empty Load Cases
wanx: || menvs | ] meez: [ ]
potx: | | orevs | ] etz [ ]

LL ELive Load iﬁ

Cancel Apply Help

F
Step #44. View Joint Load: Click at the icon L to switch to wireframe view.

On the Menu Bar, click on GTS Display>Jont Loads and the Display Loads form appears:
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Display Loads Select PL as the Load case and leave the
other display options at their default values.

Load Case
PL W

Press Show and the loading arrows are
Display Loads Applied To displayed.

Joints [ | Members [ |Elements

Display Options Click on Clear when you are done and Close
30 to exit from the dialog.
Scale Factor Concentrated (pts)
Scale Factor Distributed (pts) : 0
Arrowhead Size (pts) : 10
Font Size (pts) : 10
Show Clear Close

Click at the icon I to display the 3D solid view.

Step #45. Define Area Load for Level 1: An area load equal to 1.0kN/m? along the vertical

direction will be applied to whole level. Switch to Level 1 by clicking on the icon W Lower Level

untill “Level 1” is displayed.

B rea Load |

Click on the icon in the Loads panel of the ribbon.
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Area Load H Type:

Generate - AL1 as Name
Mame : ALL v - Area Load Level 1 as Description
Description : AreaLoad Level 1 | - 1.0 as Load Value
Create New | | Save [ Modify | | Delete | - Z as Global Direction
- 4.0 as Elevation (the elevation of
Load - Direction level 1)
Load Value : - Two way as Distribution
Global Direction Perpendicular to the Loading Plane :
(% Oy (OF:
0.0508 Press Display >> and the loaded areas that
Flane Tolerance : . . .
were automaticaly detected are displayed in
Elevation yellow solid hatch, as shown below.

Flane Perpendicular at :

(®) Value (coordinate)

() Joint

Distribution
(®) Two way X

D One way Y

Custom x 00000 0.0000

Press Clear to remove the solid hatch pattern and then OK to store the area load AL1.
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Step #46. Define Area Load for Level 3: An area load equal to 1.0kN/m? along the vertical
direction will be applied only to the two middle openings. Switch to Level 3 by clicking on the
A Higher Level

icon untill “Level 3” is displayed.
. . Area Load .
Click on the icon L in the Loads panel of the ribbon.
Area Load [ x| Type:
Generate - AL3 as Name
Name : AL3 v - Area Load Level 3 as Description
Description : Area Lozd Level 3 - 1.0 as Load Value
Create New Save [ Modify Delete - Z as Global Direction
- 10.0 as Elevation (the elevation of
Load - Direction level 3)
Load Value : 1.0000 - Two way as Distribution
Global Direction Perpendicular to the Loading Plane : Press “Define Outline Region >>" and you are
% Oy ®z prompted to select the members that define
Plane Tolerance : | 0-0908 the outline region of the area load. Click on

the 6 members at the perimeter of the two
middle openings, as shown at the image
below.

Elevation

Plane Perpendicular at :

(®) Value (coordinate) 10.0000

() Joint
Distribution

(®) Two way X

() One way Y

Custom ¥
Advanced Features
Define Outline Region == Reset

Exclude Area = Reset

Ignore Members == Reset

Display == Clear oK Cancel
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Press Display >> and the loaded area will be displayed in yellow solid hatch, as shown below.

Press Clear to remove the solid hatch pattern and then OK to store the area load AL3.
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¥ Combinations

Step #47. Define Load Combinations: Click on the icon and the Load

Combination dialog appears. Enter:

- CB1as Name

- Load Combination 1 for the Description of the Load Combination
- Click on SW, Enter 1.35 as the factor and press ADD>>

- Click on LL, Enter 1.5 as the factor and press ADD>>

- Click on PL, Enter 1.5 as the factor and press ADD>>

- Press Store

- Press Done to close the dialog.

MNew Form Load or Load Combination *
Load Information Type

Mame I:l Design variable : > (®) Load Combination

Description | | (") Form Load

Combine

SW (Self Weight)

LL (Live Load)

PL (Point Load)

AL1 (Area Load Level 1)
AL3 (Area Load Level 3) ADD ==

CB1 (Load Combination 1) 'Sw" 1.35000 'LL' 1.50000 'PL" 1.50000 Delete

Factor : Item

All Formed Loads or Combinations

CB1 (Load Combination 1) '5W" 1,35000 'LL' 1.50000 'PL' 1. 50000

Edit Delete

Dane
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3.14. GT STRUDL Input File
Step #48. Create GTI: Save your model as “Tutorial_Example_1.dwg” and click on the icon ﬁ

and the Create GT STRUDL Input file dialog appears. Keep the default GTI filename, check all
options except “Read Finite Element Results” as shown in the following image and press OK.

Create GT.STRUDL Input File

Export to GTI

Create GTI File - incumentationWersion20 19\ Example 0 1§y =0 ) = il |

{®) Export Whale Model (") Export Portion of the Mode|

{will be prompted for Selection)
Perform Stiffness Analysis

Append Other GTI FilesMacros

r
Up
Down

[ | copy Commands from GTI Files/Macros (not CINPLT)

Create Commands to Read Results
Read Joint Displacements
Read Member Forces
Read Section Forces Mumber of Sections: 10
Read Section Displacements Humber of Sections: 10

[ |read Finite Element Results

Read Code Check Results

carcl

Step #49. View/Edit GTI: Click on the icon =) EditGTI

step will be opened by the system’s default text editor.

and the GTI file created in the previous
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Step #50. Execute GT STRUDL: Click on the icon . and the GTI file created in the previous
step will be sent to GT STRUDL main program that is waiting in the background.

Stiffness analysis is automaticaly performed and DBX result files are automaticaly created.

In order to demonstrate the use of the command that reads back design results, add the
following commands into GT STRUDL main window (note that the steel design Parameters are
incomplete)

PARAMETERS

CODE EC3 ALL MEMBERS

CHECK ALL MEMBERS AS BEAM

DBX BINARY 'Tutorial Example 1.25' REPLACE

WRITE REPLACE CODE 'Tutorial Example 1.25' MEMBERS EXISTING

The result of the CHECK ALL MEMBERS command shown above is that members 148 149
150 151 152 153 154 155 FAILED CODE CHECKS

In addition, you can enter GTMenu to view the model and the results as described in the
GTMenu User Guide. After selecting the View button and checking Z-Up, and then selecting
View 1, the structure is displayed in GTMenu as shown below.
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GTView, GTView

Step #51. Read Results from GT STRUDL: In CAD Modeler, click on the icon and

the Read GT.STRUDL Results dialog appears. Check all options except “Read Finite Element
Results” as shown below and press OK.

T3 Read Results
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Read GT.5TRUDL Results >

Read DEX Results

GTI Directory : D\ Examples\GTSTRUDL Exampled 1

Read Joint Displacements

Read Member Forces
Fead Section Forces Mumber of Sections:
Read Section Displacements Mumber of Sections:
[ ]Read Finite Element Results

Type of element result : <ALL=

Surface : <ALL=

Fead Code Chedk Results

GTI Commands

Correspanding GT STRUDL commands:

DBX BIMARY

WRITE REPLACE JOINT RESULTS JOINTS EXISTIMG

WRITE REPLACE MEMEBER. RESULTS MEMBERS EXISTING

WRITE REPLACE SECTION FORCES NS 10 AUTOMATIC MEMBERS EXISTING
WRITE REPLACE SECTION DISPLACEMENTS GLOBAL NS 10 MEMBERS EXISTIMG
WRITE REPLACE CODE MEMBERS EXISTIMG

Cancel

Note: You should get an information message “Results Loaded Successfully”

3.15. Display Results

{ Def d
Step #52. Display Deformed Model: on the Menu Bar, click on | orme (ribbon tab “GTS

Display”) and then select SW as load Case and press ENTER twice. The deformed structure will
be drawn as shown below.
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20N

Repeat and select PL as the Load Case and the deformed structure appears as shown in the

f0||owing image;
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N Annotate Di splacements |

icon,

Note: You can Annotate the Joint displacements by clicking on the

£ Def d
that is located under the | "= in the ribbon and the selecting a joint and annotation
possition.

: i Undeformed " o, . iy
Click on | neserme (ribbon tab “GTS Display”) to return to the original undeformed position
of the model.

F
Step #53. Display Section Displacements: Click on the icon R to switch back to the
wireframe view. Click on f ¥ Displacements (ribbon tab “GTS Display”).

Select:
- SWas Load Case
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Displacements - 0.1 as Scale Factor
- 10.00 as Font Size (default)

Load Case [ Load Combination - Annotation Format: Exponential
SW § Self weight v - Check Hide Model

Press “Display >>" and zoom at the upper left
Display Options end of the structure as shown in the image

below.

Scale Factor (Values) 0.100

Font Size (pt) 10.00 Press “Annotate >” and click on any part of
' the deformed shape curve and then at the

Annotation Format; | Exponential v position that you want the annotation to be

Decimal Places : 2 ~ displayed.

] Hide Model Press on “Legend >” and click at any part of
the screen to place the legend of the
diagram.

Display ==
Annotate = Legend =

Animation Options

Frames : 7
Animation Speed % 1 ~
Generate Animation P
Frames A
Clear Close
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N

H:—2.82e-07
Y:—5.66e—-07
>< Displacements M Z:=1.11e—04
Load : SW @:2.67e+00
7 Self Weight
K:2.46e—05
Y:5.73e—06
Z:—2.08e-03
@:1.67e—-01

”

In order to display the animation press “Generate Animation Frames” and then “Animate >>".
To terminate the animation press “Stop” button.

In order to exit the command, uncheck “Hide Model”, press “Clear” Button and “Close”.

wr Diagrams

Step #54. Display Member Diagrams: Click on (ribbon tab “GTS Display”).
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Member Diagrams Select:
- SWas Load Case

Load Case / Load Combination - MZ Moment as Value to be displayed
SW § Self Weight v - 0.IasScale Factor
- 10.00 as Font Size (default)
[ |Envelope
Press “Display >>" and zoom at the upper left
Values end of the structure as shown in the image
MZ Moment W below.

Press “Annotate >” and click on any part of

Display Options the yellow MZ Moment curve and then at the

Scale Factor (Values) 0.100 position that you want the annotation to be
displayed.

Font Size (pt) 10.00

Annotation Format: | Decimal iy Press on “Legend >” and click at any part of
the screen to place the legend of the

Decmal Flaces : 2 ~ diagram.

[ ]Label Max &Min [ _|Positive Sign

Display ==
Annotate = Legend =

Clear Close
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MZ:—0.58 . Moment 7 KN/M
@:3.00
@:0.77 Load @ SW
Self Weight
MZ:—1.24
@:0.00

In order to exit the command, press the “Clear” Button and then the “Close” button.

Step #55. Display Code Check Results: Click on & Code Check (ribbon tab “GTS Display”) and

select all mebers by typing ALL and pressing <Enter> twice.
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Code Check Results Select:
- Display Text: Actual/Allowable Stress

Display Text Ratios

- All Values

I Mone .

i - 4 as Font Size

(@) Actual/allowable Stress Ratios

() Controling Stress Code Provision Press “Display >>” and the following image is
drawn with the bracing members that failed

() actualfallowable KLfr Ratios the check (149 to 155) appearing in red and

(") Controling KLr Code Provision members that passed the check appearing in
blue.
Values In order to exit the command, click the
@ al “Clear” Button and “Close”.
() Greater Than 0.00
() Less Than 0.00

Display Options

Fant Size (pt)

Display ==

Legend >

Clear Close
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3.16. Results Datasheets
Step #56. Except from the graphical display of results there is an option to view them in
datasheets from the item “Results Datasheets” of the menu/ribbon tab “GTS Display”.

Click on the icon @ Displacements and the “GTSTRUDL — Joint Displacement Datasheet” dialog

appears where you can filter, sort, write results to text file or change results units as shown in
figure below.
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B ' GTSTRUDL - Joint Displacement Datasheet, display Units: Meters Degrees O x
File Edit Columns FEilter 5ort Units Help

Joint Load I Trans X | Trans ¥ ITrans 2 I Rotation X I Rotation ¥ | L]
1 SW 0.0aaa 0.0aaa 0.0000 —-0.000215% 0.0000245
2 SW O.0aa0a 0.0aaoa —0.0000 0.0004223 0.0000347
3 SW 0.0000 0.0000 0.0000 -0.0002020 0.0001%08
4 SW 0.0aaa 0.0aaa —0.00a0 0.0004311 —-0.0003151
5 SW O.0aa0a 0.0aaoa 00000 —-0.0001381 —-0.000150%
€ SW 0.0000 0.0000 —0.0000 0.0004323 0.0003413
7 SW 0.0aaa 0.0aaa 0.0000 —-0.0003753 —0.0003€70
=) SW O.0aa0a —0.a0aa —0.0000 0.0009405 0.0007478
] SW 0.0000 0.0000 0.0000 0.0001757 -0.0000570

1a SW —0.00a0 0.0aaa —0.00a0 —0.000444¢ —0.00004€€
11 SW O.0aa0a 0.0aaoa 00000 0.0001593¢ 0.0001102
1z SW =-0.0000 -0.0000 -0.0000 -0.0004358 -0.000400€
13 SW 0.0aaa 0.0aaa 0.0000 0.0001575 —-0.0002277
14 SW —0.00aa —0.a0aa —0.0000 —0.000433% 0.000z€08
15 SW 0.0000 0.0000 0.0000 0.0004€ls -0.0004304
1€ SW —0.00a0 —0.aaao —0.00a0 —-0.00085937 0.000&8344
13 SW —0.00aa —0.a0aa —0.0005 —-0.5755841 —-0.181€357
13 SW =-0.0000 -0.0000 -0.004€ -0.3254073 0.08358498
za SW —0.00a0 —0.aaao —-0.00585 —-0.05€5121 0.551&€254
z1 SW —0.00aa —0.a0aa —-0.0117 —0.0000572 0.78200€5
22 SW =-0.0000 -0.0000 -0.00385 0.0567753 0.5517€z20
z3 SW —0.00a0 —0.aaao —-0.004€ 0.3252377 0.084048¢€
z4 SW —0.00aa —0.a0aa —0.0005 0.5758475 —0.1t1458¢
Ze W 0.000a0 0.0aa0d 00000 -0.00045%27 -0.0005444
z7 SW 0.0aaa 0.0aaa —0.00a0 0.000z2704 0.0004355
ze SW 0. Qoo Q.ooo0 0.0000 —0.0007150 0.0001e20
z5 W 0.000a0 0.0aa0d =0.0000 0.0001€30 -0.0002131
30 SW 0.0aaa 0.0aaa 0.0000 0.0003€13 0000378z L¥]
< >
B Reactions

Click on the icon and the “GTSTRUDL — Reactions Datasheet” dialog appears
where you can filter, sort, write results to text file or change results units as shown in figure
below.

8 GTSTRUDL - Joint Reactions Datasheet, display Units: Meters KiloNewtons O >
File Edit Columns Filter Sert Units Help
Joint Load Force X | Force ¥ Force Z Moment X IHomeﬁ
1 W -0.000
3 W -0.000
B SW -0.000
7 SW 0.000
5 SW 000
11 5W 0.000
13 W -0.000
15 SW 0.000
26 W 0.000
28 SW 000
30 SW -0.000
3z W -0.000
34 SW -0.000
26 W -0.000
1 LL -0.000
k] LL -0.000
5 LL -0.000
7 LL -0.000
k] LL 0.000
11 LL -0.000
13 LL 0.000
15 LL 0.000 &7
£ >
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Code Check
Click on the icon Results Datasheets > — ofshee

dialog appears

and the GT STRUDL Code Check Results”

- o N

L] GT STRUDL Code Check Results
File Edit Celumns Filter Sort Mot Checked Help
Member | B/F | Load Section Loc | Crit Ratio | Crit Prov | Stress Ratio | Stress Prov | EL/r Ratio EL/r Prov | Properti s

148 FRIL CBlL 7.211 3.395 EL/r 0. 5.5.1 3.385 EL/x &0x60x5
145 FRIL CBl &.403 3.015 EL/r 0. 5.5.1 3.015 EL/x &0x60x5
150 FRIL CBl &.403 3.015 EL/r 0. 5.5.1 3.015 EL/x &0x60x5
151 FRIL CBlL 7.211 3.395 EL/r 0. 5 1 3.385 EL/x &0x60x5
152 FRIL CBl 211 3.395 EL/r 0. 5.5.1 3.385 EL/x &0x60x5
153 FRIL CBl &.403 3.015 EL/r 0. 5.5.1 3.015 EL/x &0x60x5
154 FRIL CBl &.403 3.015 EL/r 0. 5.5.1 3.015 EL/x &0x60x5
155 FRIL CBlL 7.211 3.395 EL/r 0. 5.5.1 3.385 EL/x &0x60x5

1 Pass CBl1 4.000 0.z393 EL/r 0. 5 7 0.233 EL/x

Z Pass CB1 4.000 0.233 EL/x a. 5 7 0.233 EL/r

3 Pass CBl1 4.000 0.z393 EL/r 0. 5 7 0.233 EL/x

4 Pass CBl1 4.000 0.z393 EL/r 0. 5 { 0.233 EL/x

5 Pass CBl1 4.000 0.z393 EL/r 0. 5 0.233 EL/x

& Pass CBl1 4.000 0.z393 EL/r 0. 5 0.233 EL/x

7 Paas CBl1 4.000 0.z393 EL/r 0. 5.7. 0.233 EL/x

8 Pass CBl1 4.000 0.z393 EL/r 0. 5 4( 0.233 EL/x

S Pass CBl1 0.000 0.93%9 EL/r 0. 5.5.4 0.335 EL/x

10 Pass CBl1 0.000 0.782 EL/r 0. 5.5.41(2) 0.782 EL/x

11 Pass CBlL &.000 0.93%9 EL/r 0. 5.5.41(2) 0.333 EL/x

12 Pass CBl1 0.000 0.93%9 EL/r 0. 5.5.41(2) 0.333 EL/x

13 Pass CBl1 0.000 0.782 EL/r 0. 5.5.41(2) 0.782 EL/x

14 Pass CBlL &.000 0.93%9 EL/r 0. 5.5.41(2) 0.335 EL/x

15 Pass CBl1 0.000 0.782 EL/r 0. 5.5.2 0.782 EL/x

1§ Pass CBl1 0.000 0.782 EL/r 0. 5.5.2 0.782 EL/x

17 Pass CBl1 5.000 0.Z205 5.5.2 0. 5.5.2 0.000 it

18 Pass CBl1 5.000 0.lag 5.5.2 0. 5.5.2 0.000 it

13 Pass CBl1 0.000 0.z4%9 5.5.3 0. 5.5.3 0.000 it

20 Pass CBlL 0.871 0.1z7 0. 5 7 0.000 it

21 Pass CBlL 0.871 0.1z7 0. 0.000 it

22 Pass CBlL 0.871 0.1z7 0. 0.000 it

23 Pass CBlL 0.871 0.1z7 0. 0.000 it

24 Pass CB1 0.871 0.127 0. 0.000 bl IPE330
25 Pass CBlL 0.871 0.1z7 0. 0.000 it IPE330
26 DPass CBlL 0.871 0.z4%9 5.5.3 0. 0.000 it

27 Pass CBl1 4.000 0.z393 EL/r 0. 0.233 EL/x

28 Pass CBl1 4.000 0.z393 EL/r 0. 0.233 EL/x

23 Pass CBl1 4.000 0.z393 EL/r 0. 0.233 EL/x

30 Pass CBl1 4.000 0.z393 EL/r 0. 0.233 EL/x

31 Pass CBl1 4.000 0.233 EL/r a. 0.233 EL/r b

L4 >

3.17. Report Builder

Report

Step #57. Click on the icon Builder to generate the report of this structure by calling Report
Builder. Report Builder is launched in a separate window. You can find more information on how
creating your report in the GT STRUDL® Report Builder Getting Started Guide (Help Icon on the

right top corner on Report Builders’ window).
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4.  Tutorial Example #2

4.1. Introduction
The modeling and analysis of the tank shown below is demonstrated in a step-by-step process
using CAD Modeler and GT STRUDL finite element analysis.
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4.2. Open CAD Modeler and start working
Step #1. Launch GT STRUDL by selecting the icon “CAD Modeler” in

the Welcome to GT STRUDL

dialog shown below. The version of AutoCAD/BricsCAD selected during the installation will be
automatically launched, together with CAD Modeler’s menus and ribbon bar.

Welcome to GT STRUDL

B Open Learn more about GT STRUDL (&) Hide Details

Q@ Heb Base Plate Wizard
Ana .

& omplex

= Options

Tod HEXAGON | gy

Whatis GT STRUDL?

Introduction to GT STRUDL 8

Start a New Project

| = = g8 L

GT Menu CAD Modeler Command Mode Model Wizard Base Plate Wizard

Working Directory

D:\GTQA\Testing\2020-04-27_UTC-03-22-51\GTS 2020 Shel\MO069_gti fn

Recent

View an informative webinar on the new licensing
system presented on January 28, 2020 by clicking

here.

Now Available: GT STRUDL 20198 Demo
A limited version of the product that can be used as an
introduction to the mast frequently used features

Webinars

CAD-Based Modeling for Structural Engineers
February 20, 2020

Modern Lean Project Execution: Beyond
Connecting Design to E ing — Uniting
Structural and Piping Recorded Date: August 13.
2019

On-Demand Webinar: GT STRUDL Webinar:

Model Your Way_ with GT STRUDL Recorded
Date: December 13, 2018

On-Demand Webinar: GT STRUDL Webinar Lean
Struetural Workflow with Intergraph Smart 3D
Recorded Date- October 18 2018 v

4.3. Define the basic geometry of the model

N Units

Step #2. Define the correct Units by pressing the icon
KiloNewtons in the Units Form.

and select Meters (m) and

Units
Length Force Angles
() Inches (in) () Poundz (Ibs) (®) Degrees

(i Feet (ft) i Kips () Radians

'["”} (C Tons () Cydes

() Centimeters {cm) () Kilograms

(i millimeters (mm) () Metric Tons Time
Temperature () Newtons (®) Seconds
() Fahrenheit (®) KiloMewtons () Minutes
@ Centigrade O MegaMewtons CI Haurs

Scale non-structural CAD entities

(grids, structural lines, curves etc) Cancel
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Step #3. Create an AutoCAD/BricsCAD Polyline that will describe the outline of the tank. Type
the following commands at the command prompt (each command is followed by an <ENTER>):

PLINE
0,0,0
@10, 0
ARC
Q4,4
@-4,4
LINE
@-10,0
CLOSE

The polyline shown in the picture below is created after entering Zoom and Extents at the
command prompt.

Step #4. Create a Line along the height of the tank: Switch to the isometric view of the structure
by pressing the small house icon in AutoCAD’s Cube or BricsCAD’s Chair.
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@ Type the following commands at the command prompt
(each command is followed by an <ENTER>):

W > CE LINE
A 0,0,0
@0,0,4
WCs <ENTER>
L3
i 4 The line shown at the picture below is created.
3 ' 4
. ﬂ . . ’ H 7
.@ - Click on the TOP icon of the AutoCAD’s Cube / BricsCAD’s
- Chair in order to switch back to floor plan view.
Top Front Left

4.4. Create the bottom of the tank
Step #5. Generate the Finite Elements inside the polyline, at the bottom of the Tank: Click on

2D A
the icon ﬁ e , under the “2D” Drop Button, located in Meshing at Ribbon Area, and
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when the prompt message Poly Select Boundary Polyline or Circle appears, click on the Polyline
that you have created in the previous step.

Generate

Material | Concrete

Element Attributes

“ | Thickness

E {

Type |SBHTG

Mesh Geometry

External Boundary aobj-581

0.000000

External Boundary Edge Size

Maximum Element Edge Size 0.50

Minimum Element Edge Size 0.000000

(: I

Mesh Quality |High

Internal Boundaries Internal Joints

Add +| Remove -

Multi+ | Multi - Add | [Remove
Spacing Extrude Direction
LIniform 4
Variable I:I .
Defined by Curve, Size: 3.242418
|:| Sweep Function
Labeling
Mare >=
Preview Clear Create Close

The Select Mesh Properties form appears
where you have to enter:

- Material : Concrete

- Type: SBHT6, meaning triangular
elements having 6 degrees of
freedom per node

- Thickness: 0.20

- Boundary Maximum Element Edge
Size: 0.50

- Mesh Quality: High

You can press the Preview button to see the
finite elements as they will be generated.

Press the Create button to create the finite
elements and joints on the bottom of the
tank.
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Step #6. Turn OFF labeling and view mesh:

Visible Label . . ions . .
iSIDIE LabEs Click on the icon G Options in the ribbon bar and
[ 3oints then uncheck the Visible Labels option for Joints,
Members and 2D Elements.
[ |Members
Now labeling is turned off and it is easier and faster to
[ ] 2D Elements control the model.
3D Elements

The finite element mesh, without labeling, is shown in the image below.

Y

4.5. Create the walls of the tank
Step #7. Generate the finite elements that will model the Wall of the Tank by extruding the

. . . . . _—t 30 BExtrude
polyline: Switch to Isometric view and click on the icon e , under the “2D” Drop

Button, located in Meshing at Ribbon Area (Note: the display of joints and elements previously
created is automatically turned off to make selection of the polyline and extrude line easier).
When the prompt message Select Line, Arc, Circle or PolyLine to be Extruded appears, click on
the Polyline that you have created in a previous step, as shown in the following picture (Click
#1).
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When the prompt message Select Extrude Direction Curve (Line or Arc)appears, click on the line

that you have created in a previous step, as shown in the picture below (Click #2).
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Generate

Material | Concrete

Element Attributes

E {

Type |SBHQS * | Thickness

Mesh Geometry

External Boundary abj-581

0.000000

External Boundary Edge Size

Maximum Element Edge Size 0.0

0.000000

Minimum Element Edge Size

Mesh Quality Very Low

Internal Boundaries Internal Joints

Add + Remove -

Multi+ | Multi - Add | Remaove
Spacing Extrude Direction
i) variable I:I .

Defined by Curve, Size: 3.242418
|:| Sweep Function
Labeling
Maore >=

Preview Clear Create Close

The Select Mesh Properties form appears
where you have to enter:

Material : Concrete

Type: SBHQ6, meaning quad
elements having 6 degrees of
freedom per node

Thickness: 0.2

Maximum Element Edge Size: 0.5
(Note: This must be the same as
when the mesh in the bottom of the
tank was created so the mesh will be
the same along the polyline)

Spacing Extrude Direction: Uniform
and select 8 spaces in the pulldown

You can press the Preview button to see the
finite elements as they will be generated.

Press the Create button to generate the
finite elements and joints on the wall of the

tank

The finite element mesh is presented in the

following image.
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Step #8. Check for duplicate joints: Since both meshing functions described above generated
joints along the polyline, pairs of joints having the same coordinates exist in the model and they
have to be merged together. In order to check for joints having the same coordinates, click on

Dn Joints Duplicates

the icon , under the “Check” Drop Button, located in Find/Change/Check at

Ribbon Area.
For the Merge Tolerance <0.001000>, just press <ENTER> to accept the default value.

The Duplicate Joints form appears where you can see the list of joints having the same
coordinates. Make sure that Merge option is checked for all joint pairs and press OK.
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Merge Joints

List Select Al
loint Duplicate Merge &
1 281 |7 Unselect Al
1 363 v
: = v
3 203 v
4 284 |7 Cancel
5 285 v
6 286 v
7 287 v
8 288 [v
9 289 [v
10 290 [v
1 201 v
12 292 v
13 293 [v
14 204 v
15 295 v
16 29 v
17 297 v
18 208 v
19 299 v
20 200 v
21 301 v
2 302 v
23 303 [v
24 304 [v
25 305 [v
2% 206 v y
[ mnl

By entering the same command again for the 2™ time, you should get the notification that 0
duplicate joints found .

Step #9. Switch to 3D View: Press the house icon (AutoCAD cube) or Top Front Left (BricsCAD
chair) to change the view to Isometric, and type Z and E (Zoom, Extents). Click on the icon

(@ Options to set a different color for 2D finite elements. When the Display Options form
appears, click on the white button next to “2D Element”, to define a different color. Using this
form you can also define Object Sizes in the current length units.
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& Select Color

Index Color

AutoCAD Color Index (

B ECEEEE [ o | oo

[ [ [ I
Calor:
254
Cone
Select Color (AutoCAD)

Select Color ?

Index Color

H AEEN N = s L
BylLayer
HE B

Index 254

RGB: (214,214,214)
OK Cancel

Select Color (BricsCAD)

Press OK to close the Color Options Dialog. The elements will now have the color that you

selected.

Press the icon 5 (and then type Shade) to display the 3D solid view of the model, replacing

the wireframe view:
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Display Options

L,

Visible Objects Visible Labels
Joints - (] Jints
Members | [ Members
2D Elements - [ ] 2D Elements
3D Elements | 3D Elements
Label Settings - Font Sizes Object Sizes
ey 0.250000 Soint : 0.050000
Members : 0.250000 Load Arrowhead (pts): 10.00000
2D Elements : 0.250000
30 Hements » 0, 250000 Display Members [ Elements
Annotation (pts) : 10.000000 Shrink Factar 1.0 W
Annotation Format: | Dedmal W []De Net Display Thickness in 3D
Decdmal Places : 2 W Members As: Analytical w
Scale Factors
72000000

Concentrated Load (pts) :

Distributed Load (pts) : | 72-000000
Cancel
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A Fram

and AutoCAD’s/BricsCAD’s commands faster.

Press the icon ® to switch back to wireframe view to be able to process CAD Modeler’s

Step #10. Save your Model: In order to save your model, use AutoCAD’s/BricsCAD’s save
command and store the DWG using any filename that you want.

4.6. Create Supports
Step #11. Support the joints at the base of the model:

Switch to the FRONT View, by clicking on Front on AutoCAD’s cube or BricsCAD’s chair.

Click on the icon 8. Support and select the window by clicking at points 1 and 2 in the following

image. All the bottom joints are selected and press ENTER to finish the selection.

168



AW IS R A S S S X e A ) U A S A A O |
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Ay |
Restraints & Spring values The Joint Properties [Multiple Selection] form

; appears.
Quick Selection Fin W
Restraint Spring Restraint  Spring
Using the Quick Selection, select Pin and note
Fx [ Imx & Q .
that Fx, Fy and Fz are automatically checked.
Fy CImy
Fz |:| Mz

Press OK.

Press the Isometric (Top Front Left) icon to
change the view to Isometric, and type Z and
E (Zoom, Extents).

All the bottom joints are now pinned and have an orange color instead of green to indicate that
they are supported.
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4.7. Check the model
Step #12. Check for duplicate joints: In order to check for joints having the same coordinates,

Dn Joints Duplicates

click on the icon , under the “Check” Drop Button, located in Find/Change/Check

at Ribbon Area.

For the Merge Tolerance <0.001000>, just press <ENTER> to accept the default value.

You should get the notification that 0 duplicate joints found .

Step #13. Check for floating joints: In order to check for joints not connected to the model, click

on the icon fﬂ» Joints Flosting: , under the “Check” Drop Button, located in Find/Change/Check at
Ribbon Area. If your model was created as described so far, you should get a notification that 0
floating joints found.

Note: You can also run all other checks of the same drop list, to check for Interference Joints,
Duplicate Shells, Duplicate Names and Database Integrity. You should not get any errors or
warnings.

Step #14. View Planar Axes for Finite Elements: In order to check the direction of the planar axes

'+f Shell Planar Axes
of the Finite elements, click on the icon ‘ in the “GTS Display” Ribbon area
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and then Enter Legend Coordinates(x,y,z): or click at the point where you want the legend to be
displayed.

In the legend, the X axis is displayed in cyan, Y axis in red and Z axis in yellow (AutoCAD) or
orange (BricsCAD). The size of the arrow and its arrowhead is controlled by the value given in
Display Options > Object Sizes > Load Arrowhead and the size of the legend font is controlled by
the value given in Display Options > Label Settings — Font Sizes > Annotation (pts) (shown in
2.6.66).
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P AW SN~ 7% v
e AT ;.‘77{5 's
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< I St P ; . ;
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)Py Sl P % "
Dy ot PP : E
> P> PP P
O PP 1
R PR >
- 2 e 4
R & T
X K =L,
P :
SO = o
S *‘ .

To clear the arrows select & Clear from the GTS Display Ribbon Tab.

4.8. Define Groups

Step #15. Create Group Names: It is optional to define Groups in your model but it is strongly
recomended to do so since it will be easier to control the display and selection for parts of your
structure.

i
[ T—
T
W —

List

In the Groups panel of GTS CAD Modeler ribbon, click on the icon
appears.

and the Group dialog
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Groups

Group Properties Add Group

1] Mame | Physical
I_ Delete Group

1 Bottom

d1F

Cancel

Press the Add Group button and enter Bot tom as Name of the group.
Press the Add Group button and enter Wal1l as Name of the group.

Press OK to close the form.

Step #16. Add the elements in the bottom of the tank to the Group Bottom:

Switch to the FRONT View, by clicking on Front on AutoCAD’s cube or BricsCAD’s chair.

s
Select Group B Click on the icon i *Shells 1 4ne Group
Group panel and make sure that the Group Bottom
is selected as the active group.
Bottom v| EI & P

Make a selection by clicking at the points 1
and 2 of the following image and press the
Enter key.

2

All the shell elements located in the bottom of the tank are now selected and added to group
“Bottom”.

Step #17. Add the elements in the tank wall to the Group Wall.
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Select Group Click on the icon i +shells and make sure
that the Group Wall is selected as the active
Group
roup.
wall W group

Make a selection by clicking at the points 1
and 2 of the following image and press the
Enter key.

All shell elements located in the wall of the = Groups
tank are now selected and added to group
“Wall”.

Inactive --- Remove

Groups that Element belongs

wall

To verify that the group is applied correctly,
you can double click on a element in the wall
and in the Shell Properties form, you will be
able to see its Group definition in the Shell
Properties form.

Press the house icon to change the view to Isometric, and type Z and E (Zoom, Extents).

Click at the icon GE to display the 3D solid view as shown in the following image and save your
model.
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49. Define Loads

Step #18. Define Self Weight: Click on the icon L Self Weight gng the Self Weight dialog
appears. Enter:

- SWas Name

- Self Weight as the Load Description

- Negative Z as the Global Axis for the direction of the load
- 1.0 as Factor

- Check Include finite elements

and press OK to create the new loading and close the dialog.
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Self Weight or Dead Loads

Load Information

Mame : W W
o
T p Self Weight
Create Mew save [ Modify Delete

Loads applied parallel to this Global Axis

() Negative ¥ () Positive ¥
(@) Negative Z () Positive Z
() Negative X () Positive X
Focky = 1 Include Finite Elements

cancl

Step #19. Define Load Cases: Click on the icon :H Load Cases

and the Load dialog appears.
Enter:

- LLas Name
- Live Load as the Load Description
- Las Design Variable

and press Create New.

Load Case >

Load Case Information

Load ID (up to 8 chars) : e

| Live Load | Save | Modify

Description :

Enter:

- PLas Name
- Pressure Load as the Load Description

and press Create New.
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Load Case >

Load Case Information

Load ID (up to 8 chars) : Design variable : >

Description : | Pressure Load Save | Modify
Load ID List: Delete

Press Exit to close the dialog.
Step #20. Apply Live Loads: Live Loads will be applied only to the bottom of the tank , therefore

B Col . . .
G @9 select the 2" Tab in order to colorize elements by their group and
make only the Group Bottom visible and press OK.

click on the icon

Sections | Groups

Categories

Groups Color |1uri5i|;:lle
Bottom 161 I

Wall 191 [
UnGrouped data |_

Click on the icon L7 Shell in the Loads Panel. Using a full window, select all entities that appear
on screen and press <ENTER> to finish with the selection.

The Element Properties [Multiple Selection] form appears having the tab “Element Loads”
active.

Click on LL at the “Empty Load Cases” list box and then enter:

- Surface as the Force Type

- Zas Direction

- Global as System

- Uniform as Load Distribution
- -40asvl

Press Create New and the number 476 appears next to the S symbol the Empty Load Cases list
box. This is a notification that 476 elements are loaded in Load Case LL.
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Element Properties [Multiple Selection]

Model | Element Loads

Applied Load Cases Loading
Load Case : L Create New
Description : Live Load Save [ Modify
Loads in this Load Case : v Delete
Force Type Direction System Load Distribution Values (B or 5)
(") Body o Local (@) Uriform vis
B () Flanar v
(®) Surface Oy
) {®) Global () Variable Vi
(O Edge @7 (O Projected iy
Empty Load Cases
PL &[0]

Cancel Apply Help

Press OK to close the dialog.

By double clicking on one element and then selecting the Element Loads tab and clicking on LL
at the Applied Load Cases List Box, you will be able to view and edit the existing loading values
of the specific shell.

To clear the arrows select & Clear from the GTS Display Ribbon Tab.

Step #21. Apply Pressure Load: Pressure Load will be applied only to elements in the Group
5 Col . .

Wall, therefore click on the icon G oo . Select the 2" Tab in order to colorize elements by

their group and make only the Group Wall visible and press OK.

Sections | Groups

Cateqgories
Groups Color Visible
Bottom 161 I_
Wall 191 I
UnGrouped data I_

Click on the icon BT Shel in the Loads Panel. Using a full window, select all entities that appear
on screen and press <ENTER> to finish with the selection.
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The Shell Properties [Multiple Selection] form appears having the tab “Element Loads” active.
Click on PL at the “Empty Load Cases” list box and then enter:

- Surface as the Force Type

- Zas Direction

- Local as System

- Uniform as Load Distribution
- 5asvl

Press Create New and the number 656 appears next to the S symbol the Empty Load Cases list
box. This is a notification that 656 elements are loaded in Load Case PL.

Element Properties [Multiple Selection]
Model | Element Loads
Applied Load Cases Loading
Load Case : FL Create New
Description : Pressure Load Save [ Modify
Loads in this Load Case : e Delete
Farce Type Direction System Load Distribution Values (B or 5)
() Body Ox (@ Local (®) Uniform vl 5
B () Planar va
(@) Surface iy
) ) Global () variable v
(O edge @z () Projected v

Empty Load Cases

LL S[476

Cancel Apply Help
Press OK to close the dialog.

To clear the arrows select & Clear from the GTS Display Ribbon Tab.

(_'I':- Colors

Click on the icon . Select the 2" Tab and make everything visible.

# Combinations

Step #22. Define a Load Combination: Click on the icon and the Load

Combination dialog appears. Enter:

- (CB1as Name

- Load Combination 1 for the Description of the Load Combination
- Click on SW, Enter 1.3 as the factor and press ADD>>

- Click on LL, Enter 1.5 as the factor and press ADD>>
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- Click on PL, Enter 1.1 as the factor and press ADD>>
- Press Store
- Press Done to close the dialog.

MNew Form Load or Load Combination *
Load Information Type
CE1 ) ) LY L
Mame : Design variable : (®) Load Combination
T | Load Combination 1 | (") Form Load
Combine
SW (Self Weight) SV 1.30000

LLiEVELoadE LL 1.50000
PL 1.10000

Delete
Factor : Item

STORE |/

All Formed Loads or Combinations

Edit Delete

Done

4.10. Create GT STRUDL Input File

Step #23. Create GTI: Click on the icon Mand the Create GT STRUDL Input file dialog appears.
Keep the default GTI filename, check the options “Perform Stiffness Analysis”, “Read Joint

Displacements” and “Read Finite Element Results” as shown in the following image and press
OK.
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Create GT.STRUDL Input File

Export to GTI
Create GTI File - JocumentationVersion 2019\ Example0 2\ Example0 25tep22.GTI
(@) Export Whole Model (") Export Portion of the Model

{will be prompted for Selection)
Perform Stiffness Analysis

Append Other GTI FilesMacros

3+
Up
Down
[ ] copy Commands from GTI Files/Macros (not CINPUT)
Create Commands to Read Results
Read Joint Displacements
[ |Read Member Forces
[ 1Read Section Forces Mumber of Sections: 10
[ |Read Section Displacements Humber of Sechors: 10

Read Finite Element Results

[ |Read Code Cheds Results

Step #24. View/Edit GTI: Click on the icon = it 6Tl

step will be opened by the system’s default text editor.

and the GTI file created in the previous

Step #25. Execute GT STRUDL: Click on the icon .and the GTI file created in the previous
step will be sent to GT STRUDL main program that is waiting in the background.

Stiffness analysis is automaticaly performed and DBX result files are automaticaly created.

In addition, you can enter GTMENU to view the solid model and the results as described in the
GTMENU User Guide. You can also click on Results > Finite Element Results > Contour Sresses,
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Strains, Displacement and display MXX Bending Resultants for load case PL as shown in the
figures on the next page:

7 Grviewt [ Giview [
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7 Grviewt x| GTviewz [T ——

Step #26. Read Results from GT STRUDL: Click on the icon % Read Results and the Read

GT.STRUDL Results dialog appears. Check the options “Read Joint Displacements” and “Read
Finite Element Results” as shown below and press OK.
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Read GT.STRUDL Results
Read DBEX Results

GTI Directory : F:\00.5TRUCL Europe

Read Joint Displacements

[ |Read Member Forces

[ |Read Section Forces Mumber of Sections: 10

[ |Read Section Displacements Mumber of Sections: 10

Read Finite Element Results

Type of element result : <ALL= W

Surface : <ALL= W

[ |Read Code Check Results

GTI Commands
Corresponding GT STRUDL commands:

DEX BIMNARY -
WRITE REPLACE JOINT RESULTS JOINTS EXISTIMG

WRITE REPLACE AVERAGE ELEMEMT STRESSES TOP MIDDLE BOTOM ELEMENTS EXIS
WRITE REPLACE AVERAGE ELEMENT STRAIMS TOP MIDDLE BOTOM ELEMENTS EXIST
WRITE REPLACE AVERAGE RESULTANTS TOP MIDDLE BOTOM ELEMENTS EXISTIMNG
WRITE REPLACE AVERAGE ELEMENT PRIMNCIPAL STRESSES TOP MIDDLE BOTOM ELET
WRITE REPLACE AVERAGE ELEMENT PRIMNCIPAL STRAINS TOP MIDDLE BOTOM ELEM
WRITE REPLACE AVERAGE PRINCIFAL MEMBRAME RESULTANTS TOP MIDDLE BOTONM o,

If you get the following error message at the command prompt:

ERROR Loading Results: The following DBX files cannot be found:
STDBX34 - Strains

STDBX37 - Principal Strains

This message informs you that no Strain results are available to be loaded. You can ignore this
message, since the elements used (SBHQ6) do not give strains as output results.

4.11. Display Results

§ Def d
Step #27. Show Displacements: On the Menu Bar, click on JALLL (ribbon tab “GTS

Display”) and then select PL as the load Case and press ENTER twice. The deformed structure
will be drawn as shown below.
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“I| Annctate Di splacements |

icon,

Note: You can Annotate the Joint displacements by clicking on the

£ Def d
that is located under the | P2 in the ribbon and the selecting a joint and annotation
possition.

i Undef d . . - -
Click on |i Undcforme (ribbon tab “GTS Display”) to return to the original undeformed position
of the model.

Another alternative is to click on ' | Displacements (ribbon tab “GTS Display”).
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Select:
- PLas Load Case
- 0.1 as Scale Factor
- 10.00 as Font Size (default)

Displacements

Load Case [ Load Combination

FL & Pressure load W ] .
- Annotation Format: Exponential
- Check Hide Model
Display Options
Press “Display >>" to view the deformed
Scale Factor (Values) : 0.100 shape.
. 10,00
Font Size (pt) : .
et Press “Annotate >” and click on any part of
Annotation Format: | Exponential v the deformed shape curve and then at the
Decimal Places : 2 = position that you want the annotation to be
' displayed.
Hide Model )
Press on “Legend >” and click at any part of
the screen to place the legend of the
Display »> diagram.
Annotate = Legend =
Animation Options
Frames : 7
Animation Speed % : 10 ~
Generate Animation .
Frames a -
Clear Close
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Displacements M
Load . PL
Pressure Load

In order to display the animation press “Generate Animation Frames” and then “Animate >>".
To terminate the animation press “Stop” button.

In order to exit the command, uncheck “Hide Model”, press “Clear” Button and “Close”.

Step #28. Show Finite Element Results: Click on M Elcments (ribbon tab “GTS Display”) and the
Element Results Form appears.
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Select:

Element Results - PLasload Case
- Resultants as the Type of element
Load Case result
PL & Pressure load v - Mxx as the Moment Resultant to
display
Type - Middle as position (Resultants are
only available for the middle surface
Resuitants V of a 2D finite element)
Mok W and press “Display >>"
Middle W

You can also press the “Annotate >” button

and select joints to display the corresponding
Display Options

values.
Scale Factor (Values) 0.100
Font Size (pt) 10.00
Annotation Format: | Dedmal W
Decimal Places 2 v
Display =»
Annotate = Legend

Animation Options
Frames :

Animation Speed % : 10 v

Generate Animation
Frames

I
(%)
m

Clear Close

The multi-colored contour image of the structure is displayed and each color corresponds to a
range of Mxx values as shown in the Legend Form. Type Shade to view the contours in shaded
mode as shown on the next page.

NOTE: Hardware graphics accelaration may cause AutoCAD to incorrectly display the colors of
the contour. In such a case it is recomemded that you turn OFF Hardware Accelartion, during
displaying the stress contours, by typing the command GRAPHICSCONFIG. You can turn it
back ON afterwards.
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A Graphics Performance

Hardware Setup

Video Card: NVIDIA GeForce GTX 660M

Driver Version: 9.18.13.697 Virtual Device: gdi13.hdi{Software])
Effacts Settings

Hardware Acceleration

Disable hardware acceleration only if you are experiencing
graphics issues or have an incompatible video card.

PL M-KM/M

-26.30 ... -23.65
-23E5 .. -21.00
-21.00.. -18.34
1834 . 1568
-15E9 .. -13.04
1304 1039
1039 773
773808
508243
243023
023,288
288,653
553..813

In order to display the animation press “Generate Animation Frames” and then “Animate >>".
To terminate the animation press “Stop” button.

To exit the command, uncheck “Hide Model”, press “Clear” Button and “Close”.
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4.12. Results Datasheets
Step #29. In addition to the graphical display of results there is an option to view them in
datasheets from the item “Results Datasheets” of the menu/ribbon tab “GTS Display”.

Click on the icon @ Displacements and the “GTSTRUDL — Joint Displacement Datasheet” dialog

appears where you can filter, sort, write results to text file or change results units as shown in
figure below;

8" GTSTRUDL - Joint Displacement Datasheet, display Units: Meters Degrees [m| X
File Edit Columns Filter Sort Units Help
Joint Load Trans X | Trans Y Trans Z Rotation X Rotation ¥ | ~
1 SW 0.0000 0.0000 Q.0000 —-0.0000138
2 sW 0.oo000 00000 0.0000 0oo0ls
3 SW 0.0000 0.0000 Q.0000 ooDez
4 SW 0.0000 0.0000 0.0000 0000
5 5W 0_0ddoa a_ooaa a_oaaa a0074
€ SW 0.0000 0.0000 Q.0000 00108
7 sW 0.oo000 00000 0.0000 00075
a SW 0.0000 0.0000 Q.0000 00541 00053
sW 0.oo000 00000 0.0000 00309 00440
1a SW 0.0000 0.0000 Q.0000 00478 001393
11 sW 0.oo000 00000 0.0000 004z€ oozas
1z SW 0.0000 0.0000 Q.0000 00283 00210
13 sW 0.oo0o00 00000 0.0000 00511
14 SW 0.0000 0.0000 Q.0000 00470
15 SW 0.0000 0.0000 0.0000 0o04z0
1€ 5W 0_0ddoa a_ooaa a_oaaa 00307
17 SW 0.0000 0.0000 Q.0000 00394 000l
13 sW 0.oo000 00000 0.0000 00175 ooL73
13 SW 0.0000 0.0000 Q.0000 0d1zs 000EE
z0 sW 0.oo000 00000 0.0000 00321 ooozo0
21 SW 0.0000 0.0000 Q.0000 00101
22 sW 0.oo000 00000 0.0000 00zZes
23 SW 0.0000 0.0000 Q.0000 00194
z4 SW 0.0000 0.0000 0.0000 00le4 00071
5 SW 0.0000 0.0000 Q.0000 oodlez 00078
Z€ SW 0.0000 0.0000 Q.0000 0013z 0003
27 5W 0_0ddoa a_ooaa a_oaaa aooes a00ez
28 SW 0.0000 0.0000 Q.0000 000073 v
< >

Click on the icon Wl Stresses and the “GTSTRUDL — Average Stresses Datasheet” dialog appears

where you can filter, sort, write results to text file or change results units as shown in figure
below.

B GT STRUDL - Average Stresses Datasheet, display Units: KiloMewtons Meters Degrees O X
File Edit Columns Filter Sort  Units Help
Sorted on: Mot sorted Filter: None
Joint Load Surface | 530 SYY SHY VonMises EM
1 SW Top -75_302 1.757
1 SW Middle -€8_964 -0.187
1 SW Bottom -58.427 -2.131
1 LL Top 1€.373
1 LL Middle 0.225
1 LL Bottom -15.528
1 PL Top -13.717
1 L Hiddle 3.725
1 PL Bottom -4 _T&8 -4g.403 21.175
2 SW Top -g.454 -41.15% -3.870
2 SW Middle -E.T71¢€ -3€.815 -3.170
2 SW Bottom -£.935 -3Z.431 =2.470
2 LL Top -2.938 -40.308 -8.Z212
2 LL Middle -0.010 -0.434 1.038
2 LL Bottom Z.3ls 40.033% lo.z88
2 PL Top -11.€37 -30.198
2 PL Middle -g.8l8 0.775
2 PL Bottom -30.731 -5.938 31.743
3 SW Top -41.443 -2.243
3 SW Middle -36.€09 -2.432 v
< >
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4.13. Report Builder

Report
Step #57. Click on the icon Builder to generate the report of this structure by calling Report

Builder. Report Builder is launched in a separate window. You can find more information on how
creating your report in the GT STRUDL® Report Builder Getting Started Guide (Help Icon on the
right top corner on Report Builders’ window).

Do)+ - ciEl

Home Style -

Joint Name:  ALL w | Loading: ALL 00
N . e
Member Name: ALL v | Levek (AL

[

Open Generate Image  Text RTF Insert Remove Print Apply Filters to | Format Help
File Overall Report File v Element Name ALL Surface: ALL w | Checked items || Options
File Insert Header and Footer Print Filters Format || Help
E} [¢] GTSTRUDL Reports ~
D Contents Load Data
-[#] Model Data
] Groups
[]Joint Coordinates Element Loads
L] Joint Support Restraints
[ Member Incidences Length: M. Force: KN, Angle: DEG, Temperature: DEGC , Time: SEC
 []Member Properties = =
- []Member/Element Constants
Element Incidences
Element Properties Element Loads (Body Force)
¥ Load Data
- [#] Summary of Loadings Flement | Load Case | Coordinate System | Distribution | Joint BX BY BZ
[ Loading Combinations 1 sW GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00 | -2.336e+01
2 SW GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00
[ /oint Loads 3 SW GLOBAL UNIFORM *|_0.000e+00 | 0.000e+00
] Member Loads [ sW GLOBAL UNIEORM | 0.000e+00 | 0.000e+00
5 W LOBAI UNIFORM * e+l e+l
7] Analysis Results 5 W LOBAL UNIEORM * BT BT
- []Joint Displacements 7 W LOBAI UNIFORM * B e
[ Support Joint Reactions B W LOBAL UNIFORM - B =0
7] Member Forces 5 sW GLOBAL UNIEORM | 0.000e+00 | 0.000e+00
D) Section Forces 10 SW GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00
11 SW GLOBAL UNIEORM * | 0.000¢+00 | 0.000e+00
2] .LEI o Element Results 1 SW GLOBAL UNIEORM * | 0000e+00 | 0.000e+00
resses 3 W LOBAL UNIFORM * e+ e+
-[]Stresses Envelope 4 W LOBAI UNIEORN * 241 e
-[] Stresses Summary 5 W LOBAL UNIFORM * B e
[ Resultants 6 W LOBAL UNIFORM - B =0
] Resultants Envelope 17 sW GLOBAL UNIEORM | 0.000e+00 | 0.000e+00
] Resultants Summary ; :2 ,g Al €$g§§ - “: E:
-[]] Principal Stresses o CREs 2 - < o
[] Principal Stresses Envelope ? :': :g o Eggﬁ = = =
L] Principal Stresses Summary ) sW GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00
[] Principal Membrane Resultants 23 W GLOBAL UNIFORM * | 0.000e+00 | 0.000e+00
[ Principal Membrane Resultants Er 21 SW GLOBAL UNIFORM * | 0.000e+00 | 0.000e+00
] Principal Membrane Resultants St 5 W GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00
-[] Principal Bending Resultants 26 W LOBAL UNIEORN il et Gaal
-[] Principal Bending Resultants Enve 27 W LOBAL UNIEQRN . Laal il
] Principal Bending Resultants Sum = W LOBA] UNIFORM e i
” 9 W LOBAL UNIFORM - B =0
Von Mises 30 W GLOBAL TNIFORM * | 0.0006700 | 0.000:700
[ Van Mises Envelope 31 SW GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00
[ Ven Mises Summary 32 SW GLOBAL UNIEORM *|_0.000e+00 | 0.000e+00
[ Member Results Graphs 3 sW GLOBAL UNIEORM | 0.000e+00 | 0.000e+00
-[] Design of Steel Members 34 W LOBAL UNIFORM * e+ B
33 W LOBAL UNIEORM * BT BT
36 W LOBAL UNIFORM * B e
37 W LOBAL UNIFORM - B =0
38 sW GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00 | -2.336e+01
3 SW GLOBAL UNIEORM * | 0.000e+00 | 0.000e+00 | -2356e+01
z 3 20 SW GLOBAL UNIEORM * | 0.000¢+00 | 0.000e+00 | -2.336e+01 .
Ready CAP| NUM] SCRL| ;
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5.  Tutorial Example #3

5.1.

Introduction

The modeling of a frame structure using CAD Modeler shown below is demonstrated in a step-
by-step process.

5.2.

Open CAD Modeler and start working

Step #1. Launch GT STRUDL by selecting the icon “CAD Modeler” in the Welcome to GT STRUDL
dialog shown below. The version of AutoCAD/BricsCAD selected during the installation will be
automatically launched, together with CAD Modeler’s menus and ribbons.

Welcome to GT STRUDL

B Open
@ Hep

i Options

Learn more about GT STRUDL

(A Hide Details

GT Menu

Perfarm structural anatysis &
design using 2 graphical user
face.

CAD Modeler

Create complex: structural
‘geameties using AutoCAD &
BAcsCAD.

Command Mode
Leam the STRUDL design
language 1o crezte computer
models for structural analysis
2nd design.

Leam More Leam More

Model Wizard

Base Plate Wizard

Quicky
suctures using templates.

Leam More

Anat i
stuctural steel base plates
using = finite lement analysi
zpprozch.

<« 4 =] o a

~

CADWorx®
Analysis Sc

{d FI,-IPEXAGON

Whatis GT STRUDL?

Intraduction to GT STRUDL £

Start a New Project

<> —

M e

GT Menu CAD Modeler Command Mode

i
] fiva

Model Wizard

Base Plate Wizard

Working Directory

D:\GTQA\Testing\2020-04-27_UTC-03-22-51\GTS 2020 Shel\MO069_gti

Recent

Iy

View an informative webinar on the new licensing
system presented on January 28, 2020 by clicking

here.

Now Available: GT STRUDL 2019 Demo

A limited version of the product that can be used as an
introduction to the most frequently used features

Webinars

CAD-Based Modeling for Structural Engineers
February 20, 2020

Modern Lean Project Execution- Beyond
Connecting Design to F — Uniting
Structural and Piping Recorded Date- August 13
2019

On-Demand Webinar- GT STRUDL Wehinar:

Madel Your Way with GT STRUDL Recarded
Date: December 13. 2018

On-Demand Webinar: GT STRUDL Webinar: Lean

Structural Workflow with Intergraph Smart 30
Recorded Date: October 18. 2018 R
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Step #2. Make sure that CAD Modeler’s ribbons and menus are visible.

If AutoCAD’s/BricsCAD’s menu is not visible, type MENUBAR at AutoCAD’s/BricsCAD’s
command prompt, then 1 and press <ENTER>.

If AutoCAD’s/BricsCAD’s ribbon area is not visible, type RIBBON and press <ENTER>.

Ribbon commands will be used in this tutorial example. However, since all ribbon commands
appear in the menu area, you can use the menu bar as well.

5.3.  Define the basic geometry of the model

X Units

Step #3. Define the correct Units by pressing the icon
the Units Form.

and select Feet (m) and Kips in

Units >
Length Faorce Angles
() Inches (in) () Poundz (Ibs) (®) Degrees
(®) Feet (ft) (®) Kips () Radians
() Meters {m) ) Tons () Cydes
() Centimeters (cm) () ¥ilograms
(i Millimeters (mm) () Metric Tons Time
Temperature () MNewtons (®) Seconds
() Fahrenheit () KiloMewtons () Minutes
(®) Centigrade () MegaMewtons {_JHours
SE;IE nnn-struct.!ral CAD entities i .
(grids, structural lines, curves etc) Cancel

B

Step #4. Define the one level of the model by pressing the icon L&vEls  press the Add Level
button one time to add a level to your model. Modify the height of the 1 level by selecting the
Height cell of the 1°* Level and entering 15.

Note: Some Edit Boxes appear in yellow background and green fonts, like the one at the Level
Heights. You can use mixed units in the yellow edit boxes. For more information about Mixed
Units and the valid syntax please read GT STRUDL GT Menu Guide

Make sure that Z Vertical Axis option is checked and press OK to close the form.
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Level Properties >
Level Heights COptions
Levels Height Elevation | Visible | Addlevel |
1 15.000000 | 15.000000 | [«
| Delete Level |
| Detect Levels Automaticaly |
| Merge Levels |

Base Elevation 0.0000

[#]2 vertical Asis (else ¥)

[Jupdate Levels for All Entities

ok | | cancel

Step #5. Enter a Grid that will help you enter the columns quickly by clicking on the icon ©rid
The grid is going to have 2 (20.4167 ft) spaces in the horizontal direction (X) and 1 space (18 ft)
in the sidelong direction (Y). Enter 20£t-51in in the Distance text box and press the Add button
2 times. The program will automatically convert the distance of 20ft -5in to 20.4167 ft.

Grid

Placement

(®) Horizontal

Spacing

() sidelong

20,4187
20,4167

Distance: | 204167

Then, click on Sidelong in the Placement
area to enter the spacing in the Y direction,
and enter 18 and Add.

By pressing OK you are prompted (command
prompt) to enter the Insert Point for the
grid. Type 0, 0, 0 and press <ENTER>.

The grid is created, having its upper left corner A-1 at the point 0,0,0.
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D (] [3

You will be able to view the grid by pressing the Top Icon .

in AutoCAD’s Cube or BricsCAD’s Chair, or preferably by ’ ’

typing Z (for Zoom), E (for Extents) and press - r !

<ENTER>. B v
Top

Note: In order to be able to snap at the intersection of the grid lines, while placing columns,
make sure that the AutoCAD’s/BricsCAD’s Object Snap is ON, and the Intersection mode is
enabled. Type OSNAP for AutoCAD or right click on “ESNAP” setting for BricsCAD to set the
various snap settings. Shown below is the ObjectSnap tab in AutoCAD’s and BricsCAD’s Drafting
settings dialog.

1
Object Snap On (F3) ] Object Snap Tracking On (F11) Endpoint
Object Snap modes Rideent
Center
O Endpoint B []insertion Select Al Node
— d
A [ Midpoirt b [ Pependicular Clear All S
Intersection
{3 [ Center 7 [ Tangent Insertion
Perpendicular
& []Node % [ |MNearest Tangent
<> [ Quadrart E [ Apparert intersection Nearest
Gecmetric center
s Intersection 2 [ Parallel Apparent intersection
) Extension
= |:| Edension Parallel
~ I«] o
N To track from an Osnap point, pause over the point while in a "
\. command. Atracking vector appears when you move the cursar. off
To stop tracking, pause over the paint again. & Settings
=

ESNA

AutoCAD’s Snap Setting BricsCAD’s Snap Settings
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Step #6. Click at Top Front Right of the View Cube (AutoCAD) or Chair (BricsCAD) to change the

view of the model.

AutoCAD’s View Cube for Isometric View

Enter the cross-section profiles that will be used at the model by pressing the icon

Top Frant Right

BricsCAD’s View Cube for Isometric View

XL

Sections

Click on the AISC 14th Edition 2011 list and then on the W-AISC14 table of profiles. Select the
profile W12x50 that will be used for the columns, by double clicking on it.

B 7 Profile Browser

MW A15C 15th Edition 2016

7] AISC 15th Edition 2016 Metric

-] AISC 15th Edition Special Tables for 41085 &
¢-f ] AISC 15th Edition Special Metric Tables for A
=-E] AISC 14th Edition 2011

----- T w-aiscis

----- I mjsiHpP14

----- [ recHss14

----- C c-ascis

----- T wrasci4

----- s LEQ-14

----- “ L-ALL-14
----- ar 2L-EQ-14

----- A 2 41-14

----- A 2L -5L-14

----- e 2 -ALL14

----- ) RDHS514

----- T weEaM-14

----- T wcoL-14

E] AISC 14th Edition Metric

-] a1sc 13th Edition 2005

-E] AISC 13th Edition 2005 Metric
-E] aIsc gth Edition 1989

-] AISC LRFD 3rd Edition

-E] AISC 5th Edition Metric

[H-
[H-
[H-
[H-
L4

X
W-AISC15
W1ex57 Wi14x132 W1Zx106 W10x33 Wox19
W16x50 Wlx120 W12x96 W10x30 Wax16
W1bx45 Wl4x109 W12x87 W1ilx28 W13
W1Bx40 W14x99 W12x79 Widx22
W16x36 W14 50 Wi2x72 Wi0x19
Wi1sx31 W42 W12xh5 W10x17
W1ox26 W1k 74 W12x58 W10x15
W14xB873 W14xo8 W12x53 Widx12
W14xB03 W1dxb1 W12x50 Waxe7
W14x730 W14x53 W12x45 WiEx58
W 14665 W14x 48 W12x40 WEx45
W14x605 Wldx43 W12x35 Wax40
W14x550 W14x38 W1Zx30 WEx35
W 14500 Widx34 Wi2x26 Wiax31
W14x455 W14 30 Wi2w22 WiEx28
W14x426 W14 26 Wi12x19 Wax24
W14x393 Wildx22 Wi2x16 Wiax21
W14x370 W12x336 WiZx14 Wax 18
Widx342 W12x305 Widx112 Wiax15
Wi14x311 W12x279 W10x100 Wax13
W14x233 Wil2x252 W10xB8 Wax10
W14x257 W12x230 W1lx77 Wox25
W14x233 W12x210 W10x58 Wex20
Wid211 Wi12x150 W1x60 Wex15
W14x193 Wi12x170 W10x54 Wex1s
W14x176 Wil2x152 W10x49 Wox12
W1dx159 W12x138 W10x45 Wax3
W14x145 Wi12x120 W10x39 Wex8.5
£ >
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Member Sections The profile is added to the project and it appears in the left list-

— AISC 16th Ediion 2016 » box having a black dot in front of it.
= AISC 15th Edition 2016 Me
= AISC 15th Edition Special Using the same procedure, add 2 additional profiles: W10x45,
= AISC 15th Edition Special | .

= AISC 14th Edition 2011 for beams and WT6x15 for the bracing from the table

I whaiscid WTAISC14. Press OK to close the form.
® W12450

* /1045
T WSJHP;; Note: You can add additional profiles at any time by following

L RECHSS14 this procedure and also view the full list of profiles used in your
C c5c14 o .
T wialscia model and add more profiles if needed (left image).
® WTEIS
~ L-EQ-14
v LUN-14
v LALL14
ar 2LEQ-14
-~ 2LLL14
-~ 2LSL14
e 2LALLTY
O RDH5513
T wBEAM-14
T wcoL14
< AISC 14th Ediion Metric

5.4. Create Columns

i

Step #7. Start entering the columns by clicking on the icon Vertical | The dialog Place Member
appears that helps you to quickly select properties for the members that are going to be
entered.

Cross Section Select W12x50 as the cross section for the
Table Section: columns. Make sure that Material is set to
WA2xS0 W-AISC13 AISC 14t Edifion 2011 v Steel, Releases to Fix-Fix and the Beta angle is
or Member Dimensions: 90. There is no need to close this dialog
<Select Shape > W manua”y.

or 5ame as Member:
Press the “Place Member(s) >>” button.

<Select Existing Member = W
Material Click at the intersection point between line A
atera
el » and line 1 (point A-1) and the column will be
placed at this position.
Releases Beta (o)
Repeat the same procedure by clicking at the
Fix-Fix w 80 w )
points B-1, C-1, A-2, B-2 and C-2.
When you are done, press ESC to exit the
Vertical column command. The Place
Place Member (s) > Member form is automatically hidden.
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Note: Each time you create a member, the orientation of the cross section will appear in the
middle of the element, unless you clear it with command “Clear” (see 2.6.86).

Step #8. As you can see in the isometric view below, column members 1 to 6 were created
together with joints 1 to 12 at their ends. Each column is 15 ft long, as defined in Level

Properties (height of the first floor).

2

¥
%

=
o]
]
LS B

&P
¥

n

5
e Ay
12
5
= 5]
/

@
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5.5. Create beams and girders

Y

Step #9. Start entering the beams, along X axis, by clicking on the icon Generate | The Place

Member form appears.

Cross Section

Table Section:

W12%50 W-AISC 14 AISC 14th Edition 2011

or Member Dimensions:
=5elect Shape =

or Same as Member;

<Select Existing Member =

Material

Steel

Releases Beta (o)
Fix-Fix W a0

Split Intersecting Members
Split Ending Members

Place Member(s) ==

Physical Member

Select W12x50 as the cross section and
make sure that Material is set to Steel,
Releases to Fix-Fix and the Beta angle is
90. You have to set the Beta angle equal
to 90 degrees in order to orientate the
local Y axis of the W12x50 cross section
along the Z global axis. Make sure that
the option Split Intersecting Members is
checked and then uncheck Split Ending
Members. Moreover, check the
“Physical Member” option, so that you
also define the physical member and not
only the analytical members.

Press “Place Member(s) >>” button.

Starting Point (x,y,z) message appears,
asking you to enter the coordinates or
click on a specific point on screen. Click
on Joint 2 at the top joint of column 1 at
position A-1.

Then you have to define the Ending Point (x,y,z) so click on Joint 6, as shown in the picture

below.
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Members 7 and 8 will be created.

The two beams along X axis were generated with only two clicks of the mouse: at Joints 2 and 6.
The beam from Joint 2 to Joint 6, was split into two parts, between Joints 2, 4 and 6, since Joints
4 (column at positions B-1) intersect this member.

Since the command is still active, you are prompted to enter the Starting Point (x,y,z), repeat the
same procedure by clicking on Joint 8 (top of column at position A-2), and then click at Joint 12
(top of column at position C-2). Members 9 and 10 will be created.
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Step #10. Enter the beams, along Y axis. The command Generate Beams should be still active,

.

else you can call it again by clicking again on the icon Generate | Keep the same settings at the
Place Member Form, as in the previous step, regarding the cross section and Beta angle, but do
NOT click on Split Intersecting Members. Press the “Place Member(s) >>" button.

The prompt message Starting Point (x,y,z) appears, asking you to enter the coordinates or click
on a specific point on screen. Click on the Joint 8, that is the top of column at position A-2. In
order to define the Ending Point (x,y,z), click at Joint 2 (top of column at position A-1). Member
11 is generated.

Repeat the same procedure by clicking on the Joints 10 and 4 to generate Member 12, Joints 12
and 6 to generate Member 13. Then, press ESC to terminate the command.
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Step #11. Hide Grid: Since the Grid is no longer needed it can be hidden using
AutoCAD/BricsCAD commands to freeze the layer GRID_LAYER. This can be done by clicking on
the Home Tab and then selecting the GRID_LAYER from the drop down list of layers and clicking

on its freeze icon.

GTS CAD Modeler
|, File Edit View Insert Settings Tools Draw Dimension Modify Parametric Window Help GTSMeodeling GTS Display
CREP2I 28 a2 |4DRH0o o £ AW o8 % 57| orafng
"_“ Home Insert Annotate % %Q . 0 Colaborate GTS Modeling GTSL
A Higher Level O Gener{ © %& . Defpoints _IQuad . Find ~
| R units E{EE

<]

GRID_CIRCLES
| om T W Lower Level d Atle T . - Triangle B Change +
= Materials Levels  Grid u Soil
@ All Levels OM B, Suppol I Reverse Springs % Check -
a2 [ sro_LeTERs
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7

Step #12. Split horizontal members: Click on the icon plit  and click on the members 7,8,9
and 10, and then press <ENTER>.

11

In order to define the Distance for spliting the member or the number of parts (negative
number), enter -5, so that the beams will be split into 5 equal parts.

202



Step #13. Turn OFF labeling:

Visible Labels Click on the icon & OPHONs (1 4he ribbon
_ bar and then uncheck the Visible Labels
[ 30ints option for Joints and Members.
[ IMembers Now labeling is turned off and it is easier
90 Blements and faster to view and control the model.
3D Elements

AN

] Clear

Press the icon
member:

to remove the informative cross section shapes in the middle of each

203



5.6. Create girders

Y

Step #14. Place girder members along Y axis: Click on the icon Generate and Place Member form
appears.

Cross Section Select W10x45 W-AISC14 14th
Tahle Section: Edition 2011 as the cross section
W10x45 W-AISC14 AISC 14th Editon 2011 v | | .- and make sure that Material is set

to Steel, Releases to Pin-Pin and
Le sl Beta angle is 90. Uncheck Split
<5elect Shape> ¥ Intersecting Members, Uncheck

Split Ending Members and Check
Physical Member

or Same as Member;

<5Select Existing Member = W
Press the “Place Member >>"
Material button.
Steel W
Click on the Joint located at the
Releases Beta (o) point 1 of the following image.
Click on the joint at point 2 and
Lo - 20 v the girder member is generated.
[ ] split Intersecting Members [] Physical Member Having the command still active,

click on the Joints at points 3 and 4
and another girder member is
Place Member(s) == generated.

[ 1split Ending Members
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Continue by clicking on Joints at points 5 and 6 and another girder member is generated.

Continue by clicking on Joints at points 7 and 8 and another girder member is generated.

Press ESC to terminate the Generate Beam Command.

205



Press the icon <& Clear to remove the informative cross section shapes in the middle of each
member.

Step #15. Switch between analytical and physical view.

Turn ON labeling:

Visible Labels Click on the icon & OPH®NS i the ribbon
[ 3oints | bar and then check the Visible Labels

option for Members and press OK
[+ Members |

2D Elements

3D Elements

The labels of all members are visible now.

Press the icon = Anebtical/Physical |5 ated in Display at Ribbon Area to switch from Analytical to
Physical View as displayed in the picture bellow.

7

Analytical View Physical View

Physical Members, with the prefix PM, were generated while placing the analytical member,
since the “Physical Member” option was checked. By double clicking on a Physical Member, in
example PM1, you are able to see its properties, including the set of analytical members that
define it. In example for PM1 the set is: 7,14,15,16,17,8,18,19,20,21 as created by placing the
beam, and splitting it afterwards.

206



Physical Member Properties
Model  Section Properties  Member Loads
General Section Properties Releases & Elastic Connection spring values
Mame : Section : | W12x50 W-AISC14 AISC 14th Quick Selection : A
Level: ax: | 0101389] . [8.2%53005| st spring End  Spring
ay: | oosm2| o [ o.0027158] [ | o] Jrx | 0]
Type - Incidences Az | 0.0478815 | Iz: | 0.018856 | DFY | a | DFY | o |
0.00804397 . 0 0 0
Type SR E - Sy: | | Ey: | | [JFz | | [JFz | |
Start 2 5 | 0'03?1528| Bz | D| Cmx | D| Cmx | D|
. 1.01667 . 0.508333
End: 5 Yd: I IYC' I I Cmy | o Ow | 0|
0.673333 0.336667
d: Zc:
Beta Angle : c Cmz | . | Cmz | . |
1.0
Shape Code : | o]
Physical Member |FM1 ape Lode
End Sizes OR Member Eccentricities (Offsets)
Groups Start End
Material Properties
Inactive Remove es: | 0] | 0]
Material : |Steel - Sizes :
Analytical Members
7 " g, | #17ees00s | 0.489543 | x: | o] . | 0]
14
15 . | 1.58399e+006| ) | 1.17e-005 | . | 0 | ) | 0 |
15 G: CTE: e e
17 .
: ¥| | paisson z: | o] 2. | o]
Corcel | [ il

Step #16. Copy Physical Members

Having the physical member view ON the last 4 physical members created will be copied. If the
COPY command is performed on physical members then the physical member is copied with its
set of analytical members. If the COPY command is performed on analytical members, then only
the analytical members are copied, without the physical member definition.

Type AutoCAD/BricsCAD COPY command and when asked to Select objects/entites: click on the
members PM6, PM7, PM8 and PM9. You will get a notification about the selected entities and
press <ENTER>.

In order to Enter base point: click on Point A of the following image.

In order to Enter second point: click on Point B of the following image.
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Press ESC to exit from copy command. Another four girders, as physical members PM10, PM11,
PM12 and PM13, are generated.

T

g
4 1o T
Ny f
[y
g
3

Switch back to analytical view by pressing the icon = “neWticalPhysical g tyrn OFF member
labeling (as explained in Step #13).

Press the icon <& Clear to remove the informative cross section shapes in the middle of each

member.
Step #17. Place bracing members.
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Set ESNAP to Midpoint and not Intersection: Right-click at ESNAP at the bottom of the screen

and deselect “Intersection” and select “Midpoint” option.

-

Endpoint
Midpoint

Center

Mode

CQuadrant
Intersection
Insertion
Perpendicular
Tangent

Mearest
Geometric center
Apparent intersection
Extension

Parallel

On
Off

Settings...

Y

w

Endpoint

~ Midpoint

w

Center

Mode

Quadrant
Intersection
Inserticn
Perpendicular
Tangent

Mearest
Geometric center
Apparent intersection
Extension

Parallel

On
Off

Settings...

Click on the icon Generate and Place Member form appears.
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Cross Section Select W16x15 WTAISC14 14th
Table Section: Edition 2011 as the cross section
WT6x15 WTAISC14 AISC 14th Edition 2011 v | | ... and make sure that Material is set

to Steel, Releases to Pin-Pin and

or Member Dimensions: Beta angle is 0.

<5elect Shape = W
Make sure that the option “Split

or Same as Member: Intersecting Members” is ON, so

<Select Existing Member - i that common joints will be created
along the previously created Y-
Material direction girders. Uncheck Physical
Steel LV I P Member option.
Releases Beta (o) Press the “Place Member >>
button.
Fin-Fin W 0] W
Click on the Joint located at the
[+] 5plit Intersecting Members [ |Physical Member point 1 of the following image.

Click on point 3, that will snap to
the middle of the member, and the
Place Member(s) == bracing member is generated.

5plit Ending Members

Having the command still active, click on the Joints at points 2 and 3 and another member is
generated.

Continue by clicking on Joint at point 4 and midpoint 6 and another member is generated.
Continue by clicking on Joints at points 5 and 6 and another member is generated.
Continue by clicking on Joint at point 7 and midpoint 8 and another member is generated.
Continue by clicking on Joints at points 4 and 8 and another member is generated.
Continue by clicking on Joint at point 9 and midpoint 10 and another member is generated.

Continue by clicking on Joints at points 5 and 10 and another member is generated.
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] Clear

Press ESC to terminate the Generate Beam Command and click on the icon to remove

the informative cross section shapes in the middle of each member.

Step #18. Split Girders
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7

Click on the icon plit  and click on the members marked as A, B and C, and then press
<ENTER>. In order to define the Distance for spliting the member or the number of parts
(negative number), enter 5, so that the beams will be split at location 5 ft (current length units)

from the start of the members.

Note: Spit command can be used in two different ways. If you enter a negative value (eg. -5), the
member is spit into equal parts (eg. 5 equal parts). The value (absolute part) that you entered is
used to set the number of equal parts. If you enter a positive value (eg 5), then the member is
always spit at two parts, at the point that is 5ft (current length uints) from the start of the
member. The value that you entered is used to set the distance from start.
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Select member marked in D and delete it, by pressing DEL key and then and click on the icon

& Clear to remove the informative cross section shapes in the middle of each member.

Step #19. Add additional members along X

Y

Click on the icon Generate gnd Place Member form appears.
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Cross Section

Table Section:
W 10w45 W-AISC 14 AISC 14th Edition 2011

or Member Dimensions:

<5elect Shape =

or Same as Member:

«5elect Existing Member =

Material

Steel

Releases Beta (o)
Pin-Rin v S0

Split Intersecting Members
Split Ending Members

Flace Member(s) ==

Physical Member

214

Select W10x45 W-AISC14 14th Edition
2011 as the cross section and make sure
that Material is set to Steel, Releases to
Pin-Pin and Beta angle is 90.

Make sure that the option “Split
Intersecting Members” is ON, so that
common joints will be created along the
previously created Y-direction girders.
Check Physical Member option.

Press the “Place Member >>" button.

Click on the Joint located at the point 1
of the following image. Click on the Joint
at point 2 and two members are
generated along X axis.

Press ESC to terminate the Generate
Beam Command.




g

Step #20. Split Girders: Click on the icon 5plit  and click on the member marked in A (of the
following image) and then press <ENTER>.

In order to define the Distance for spliting the member or the number of parts (negative
number), enter 4.5, so that the beam will be split at the location 4.5ft from the start of the
member (see Notes of Step #18 for more information about the split command).
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7

Again, click on the icon 5plit  and click on the member B (of the previous image) and then
press <ENTER>. In order to define the Distance for spliting the member or the number of parts
(negative number), enter 9, so that the beam will be split at the location 9ft from the start of the
member (see Notes of Step #18 for more information about the split command).

Click on the icon & Clear to remove the informative cross section shapes in the middle of each

member.
/)

Step #21. Create additional braces: Click on the icon Generate gnd Place Member form appears.
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Cross Section Select WT16x15 WTAISC14 14th
Table Section: Edition 2011 as the cross section
WT6x15 WTAISC14 AISC 14th Edition 2011 v | | -.. and make sure that Material is set

to Steel, Releases to Pin-Pin and

or Member Dimensions: Beta angle is 0.

=5elect Shape = W
Make sure that the option “Split

TETEIE T I Intersecting Members” is ON and

<Select Existing Member > ¥ “Split Ending Members is also ON.
Uncheck Physical Member option.
Material
Press the “Place Member >>"
Steel W
button.
Releases Beta (o) Click on the Joint located at the
Pin-Fin W 0 W point 1 of the previous image. Click
on the Joint at point 2 and the
[«] 5plit Intersecting Members [|Physical Member brace member is generated.
[] split Ending Members Having the command still active,

click on the Joint at point 2 and
midpoint 3 and another brace
member is generated.

Place Member(s) ==

Repeat the same procedure to generate two more members from points 3 to 4 and 4 to 5.

Press ESC to terminate the Generate Beam Command and click on the icon & Clear to remove
the informative cross section shapes in the middle of each member. The created model is
displayed in the following image.

217



Step #22. Switch to 3D View

Col
Click on the icon O colors to set different colors for each profile.

Color Options

Sections Gmups

Categories
Sections Color Visible
W12%50 161 [v
W10md5 191 [v
WTEx15 [v

Press OK to close the Color Options Dialog. Each cross section will now have a different color.
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Press the icon 97 to display the 3D solid view of the model, replacing the wireframe view:

F
Press the icon g to switch back to wireframe view to be able to process CAD Modeler’s
and AutoCAD’s/BricsCAD’s commands faster.

Step #23. Save your Model: In order to save your model just use AutoCAD’s or BricsCAD’s save
command and store the DWG using any filename that you want.
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Releases
Step #24. Change member releases: Press the / Release icon (in GTS Display Tab of the

ribbon) to show releases for each member.

x) Clear

Click on the icon to clear the annotations and zoom at the area of the following image.

. Releases | _ .
Again, press the / Release icon to show releases for each member. Click on the icon <& </€2r

to clear annotations.

1

4%)? A

Yz
(1
%? 5

A
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Select member marked in A by double clicking on it and uncheck the My and Mz Releases of the
member at its End. Note that this member belongs to Physical Member PM14.

Member Properties

Model  Section Properties  Member Loads  Member Temperature Loads  Member Distrortions
General Section Properties
Mame : Section : | W10x45 W-AISC14 AISC 14th
Level : s | 0.0923611 | - | 7.282022-005 |
Ay | 0.0245436 | Iy | 0.00257524 |
Type - Inddences Az | 0.0460408 | Iz: | 8.01185%8 |
. 0,007595675 . 1]
Type : SPACEFRAME  ~ Sy | | By: | |
33 Sz | 0.0284144 | Ez: | o |
Start -
5 vd: | 0.84166?| ve: | 0420833 |
End:
2 | 0.668333 | 2. | 0334167 |
Beta Ange :
1.0
Shape Code : D
Physical Member |PM14 "
Groups
Material Properties
Inactive Remave
Material : | Steel ~
Groups that Member belongs
P14 £ | 4,176e+006 | Densiw| 0,489543 |
| 1.58399e+006| J— | 1.1?’e-DDS|

G:

posson | 03

®

Releases & Elastic Connection spring values

Quick Selection : ~
Start  Spring End  Spring

OF | °| O | °
OFy | o] O | 0]
OF: | ° O | 0]
DMX | D| DMX I D|
MMy | D| [y I D|
vz | o] Owe | e
End Sizes OR. Member Eccentridties (Offsets)

Start End
Sizes : | g | | b |
L | © | W | g |
¥ | g | ¥ | . |
z: | o 2. | 0]
Cancel Apply

By pressing OK, you get an error message, saying that the Physical Member PM14, has its
analytical member 54 (is the member marked in B in the image above) with internal releases at
its start. Physical members are now allowed to have internal releases at their internal joints but
only at their starting and ending joints.

Note: This error can also be located using the Check Physical Member command as well, as
explained in 2.6.26 and this command will be used in a following step.

Error!l!

Physical Member PM14: Ending Member 54 has internal RELEASES at its

start

In order to fix the physical member PM14, select member marked in B by double clicking on it
and uncheck the My and Mz Releases of the member at its Start and press OK.
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Member Properties x
Model  Section Properties  Member Loads  Member Temperature Loads  Member Distrortions
General Section Properties Releases & Elastic Connection spring values
Mame : Section ; W10x45 W-AISC14 AISC 14tk Quick Selection : ~
Level: ax: | 0023lL| . |7.282020005|  start spring End  Spring
ay: | ooasses| [ ooozsTsae] [ | o] Jrx | 0]
Type - Incidences Az | 0.0460408 | Iz: | 0.0113538 | DFY | a | DFY | o |
0.00769676 . 0 0 0
Type SR E - Sy: | | Ey: | | [JFz | | [JFz | |
start 34 5z | 0'0284144| Ez: | 0 | [Imx | 0 | [Cmx | a |
. 0.841667 . 0.420833 !
End : 35 d: I I Yei I I Cmy | °| [AmMy °|
0.668333 0.334167
d: Zc:
Beta Angle : c Cmz | . | bAmz | . |
1.0
Shape Code : | o]
Physical Member |FM14 ape Lode
End Sizes OR Member Eccentricities (Offsets)
Groups Start End
Material Properties
Inactive Remove ) | 0 | | 0 |
Material : |Steel Dl I Sizes :
Groups that Member belongs
Mg c. | 4,176e+006 | Densiw| 0489543 | . | 0 | . | 0 |
e | 1.58399e+006| e | 1.17e-005 | v, | 0 | v, | 0 |
Poisson Z: | 0 | Z: | 0 |
Cancel Apply

No errors are reported now.

Select member marked in C by double clicking on it and check the My and Mz Releases of the
member at its Start. Note that this member does not belong to any Physical Member. It was
belonging to PM7, but when a part of it was deleted (Step #18) the PM7 definition was deleted
as well. Press OK to close the properties form.
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Member Properties

General
Mame :
Level
Type - Incidences
Type : SPACE FRAME
Start =
End 18
ceta e
Fhysical Member
Groups
Inactive Remove

Groups that Member belongs

Model  Section Properties  Member Loads  Member Temperature Loads  Member Distrortions

Section Properties

Section : | W10x45 W-AISC14 AISC 14t

i | 0.0923611| - |7.28202&—005|
Ay | 0.0245486| Iy | 0.0025?524|
. | 0.0460403 | - | 0.0119598 |
Sy | 000769676 | - | 0 |
- | 0.0284144| s | o|
vd: | 0.84166?’| ves | 0.420833|
24 | 0.668333| - | 0.33416?|
Shape Code :

Material Properties

Material : |Steel -
c. | 4,176e+006 | Denm| 0.489543|
e | 1.58399e+006| e | 1.17e-005 |

Poisson

Releases & Elastic Connection spring values

Quick Selection : ~
Start  Spring End  Spring
Oe | o] Oex | 0]
Ory | o O | d
OF: | o O | d
Ol | o] Do | 0]
Ry | o Aw | o]
= o] B | °
End Sizes OR Member Eccentricities (Offsets)
Start End

Sizes : | g | | . |
¥ | . | L | 0 |
L | L | ¥ | 0 |
Z: | 0 | Z: | 0 |

Cancel Apply

Rel
Press the / FleasE

Click on the icon & Clear

ey

to clear annotations.
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5.7. Define supports

Step #25. Create supports: Use AutoCAD’s Cube or BricsCAD’s’ Chair to change the view to

Front. Press the icon = >YPPOT (in GTS Modeling Tab of the ribbon), select all Joints at the

bottom, by clicking at points A and B of the following image, and press ENTER.

At the Joint Properties [Multiple Selection] dialog box select Fx, Fy, Fz and Mz as supports for the
selected joints and press OK.

Joint Properties [Multiple Selection] X

Model  Joint Generalized Loads

General Joint Coordinates and Offsets

Mame : l:l Coordinates
Level: 1 «
A

Z:

1]

Rotation
theta X : Restraints & Spring values
theta ¥ :
Quick Selection : ~
wewz: [ ]
Restraint Spring Restraint  Spring
Groups Fx | | lE‘MX |
Inactive Remove Fy =]y
Groups that joint belongs Fz Mz

concal | [ il
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& Joint Supports

Switch the view to Top Front Right (as in Step #6), and press the icon (in GTS

Display Tab of the ribbon) to view Joints supports.

P
>.

-

-

-

x) Clear

Click on the icon to clear annotations and symbols.

5.8. Define Loads

Step #26. Change UCS: At the command Z
window, type UCS and then give w, to
change to World UCS. "’ﬂ/
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Step #27. Define self-weight: Click on the Self Weight or Dead Loads X
« __ rrees i =q . .
icon = “elf Weight 4 define self-weight Load Information
load case. Glye a Name and a Description. Neme: [1 Y]
Select Negative Z. bescripton ;| 5% Veight
. .. Create Mew 5 Modi Delete
Make sure that the option “Include Finite = L =
Elements” is ON. Loads applied parallel to this Global Axis
(O Megative ¥ () Positive Y
@Negaﬁve z OPosih’ve Z
ONegaﬁve X OPosih’ve X
e A Indude Finite Elements
cance

5.9. Perform analysis

Step #28. Overview the model and run checks.

B Joints Duplicates
Check for duplicate joints: Click on the icon 2 et , under the “Check” Drop Button,

located in Find/Change/Check at Ribbon Area. For the Merge Tolerance <0.001000>, just press
<ENTER> to accept the default value. You should get the verification that:

0 duplicate joints found
Check for floating joints: In order to check for joints not connected to the model, click on the

icon 'E»JOintEFlmngE , under the “Check” Drop Button, located in Find/Change/Check at Ribbon
Area. If your model was created as described so far, you should get a notification:

0 floating joints found

wma Physical Members

Check Physical Members: Click on the icon , under the “Check” Drop
Button, located in Find/Change/Check at Ribbon Area. ). This check applies to Physical Members
having two or more analytical members. The output should be (press F2 to extend the command
line height and see all of it.

Physical Member PMl: OK
Physical Member PM2: OK
Physical Member PM3: OK
Physical Member PM5: OK
Physical Member PM6: OK
Physical Member PM8: OK
Physical Member PM10: OK
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Physical Member PM14:
0 Errors Found

Note: You can also run all other checks of the same drop list, to check for Interference Joints,
Duplicate Members, Zero Length Members, Duplicate Names and Database Integrity. You should

not get any errors or warnings.

OK

View physical members: Click on the icon

& Options in the ribbon bar and in the Display
Options Form check Visible Labels for Members, set Font Size for Members equal to 0.5, Set

Shrink Factor to 0.9 and display members as “Physical”.

Display Options
Visible Objects
Joints
Members
2D Elements

30 Elements

Label Settings - Font Sizes

il

Annotation (pts) :
Annotation Format:

Decimal Places :

Joints ; 0.320210
Members : 0.500000
20 Elements : 0.520210
30 Elements : 0.820210

Decimal w

2 ot

Visible Labels

[ ] Joints

Members

2D Elements

3D Elements

Ohject Sizes

Joint :

Load Arrowhead (pts):

L,

0. 154042

10, 00000

Display Members [ Elements

Shrink Factor ;

0.9 w

[ ] Do Mot Display Thickness in 30

Members As:

Physical

Press OK to close the form and to see the physical members in wireframe view.
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C'E Colors and select the 2" Tab in order to colorize members by their group.
Member do not belonging to any Physical Member are in the “Ungrouped data”. Their default
color is BYLAYER (256), meaning use the color from Display Options Form, but you can set any
other color. Press OK to close the Color Options Form.

Click on the icon

Color Options X Display Options *
Sections | Groups visible Objects visible Labels
Categories
Joints - [ 3nints |
Groups Color ‘ Visible =
PM4 50 |7 Members - | Members |
PM35 |7
PME |7 2D Elements | 2D Elements |
PM7 |7 3D Elements | 3D Elements |
PME 130 [
PM9 |7
PM10 |7
PM11 |7
PM12 v
PM13 [v
PM14 21 v
UnGrouped data 256 |7 -

Mote: f you set a color to 256 (BYLAYER) then the color ig defined by the color set
at View > Options Dialog

If a member/shell/joint belongs to more than one groups, the one that appears last
in this list is the one that defines its” color and visibility

Uncheck ALL Check ALL Reset Colors

Cancel Boply

Now each physical member has a different color and you can also press icon P o display the
3D solid view, as in the image bellow.
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By clicking on the jcon = #navticalPhysical vy can switch between physical view (image above)
and analytical view (image below). Note the difference between the physical view, where each
physical member is a single object, and the analytical view, where you can control each
analytical member individually.
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Click on the icon @ Options and turn off labels for members, set shrink factor back to 1.0,
display members as “Analytical” and press OK.

0 Colars

Also cick on the icon and select the 1°* Tab in order to colorize members by their

section and press OK.

& Fram

Press the icon . to switch back to wireframe view.

Step #29. Create input file: Click on the icon to create GTl input file. At the dialog box
“Create GT.STRUDL Input File” check the following and click OK.

e Perform Stiffness Analysis

e Read Joint Displacements

e Read Member Forces

e Read Section Forces

e Read Section Displacements
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Create GT.STRUDL Input File >

Export to GTI
Create GTI File : D:\GTSTRUDL\CAD_Modeler\Examples\Example 3\ Example 3. gti
(®) Export Whole Model () Export Portion of the Model
(will be prompted for Selection)
Perform Stiffness Analysis

Append Other GTI Files/Macros

+
Up
Down
[Jcopy Commands from GTI Files/Macros {not CINPUT)
Create Commands to Read Results
Read Joint Displacements
Read Member Forces
Read Section Forces Number of Sections:
Read Section Displacements Number of Seciions:

[]Read Finite Element Results

[JRead Code Check Results

2 Edit GTI

Step #30. View/edit input file: Click on the icon to view/edit GTl input file.
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Nj Example3_13.gti - Notepad - m] X
File Edit Format View Help
sTRUDL * A
% This GTSTRUDL file created from GTS CAD Modeler on Wednesday, 1@ April, 2@19
$3
LARGE PROBLEM SIZE 5
SET ELEMENT HASH
UNITS FEET KIPS DEGREES CENTIGRADE SECONDS
JOINT COORDINATES GLOBAL
1 @. +808 8. +268 8. +oee
2 @. +808 8. +888 1. +801
3 2.8416780E+2E1 ©.002DCREE+EEE ©.0BREREOC+EEE
4 2.9416700E+201 ©.000DODBE+EE0 1.5008080E+E01
5 4.8B33399E+281 0.000000GE+200 O.0008080E+EER
6 4.@8833399E+081 ©.0000C0RC+202 1.5008080E+E81
7 @. +@ea -1. +a81 8. +Ba8
8 a. +8e8 -1. +8el 1. +881
a 2.9416780E+201 -1.300000BE+BEL ©.00RE0BOC+EER
1le 2.e41s700E+R01 -1.0000000E+201 1.5000080C+001
11 4.8833399E+2@1 -1.8000000C+281 ©.00RE0B0C+EER
12 4.8B33399E+081 -1.B8@e8808E+281 1.5008008E+881
13 4.8BB33399E+286 ©.00008BRE+HEEE 1.5008080E+E81
14 2.1666801E+206 ©.000DODBE+EEE 1.5088080E+E01
15 1.225@820E+001 0.000000QE+2G0 1.5000800E+E01
16 1.6333360E+281 ©.0000CBRE+280 1.5008080E+E01
17 4.8B33399E+060 -1.B8@08008E+281 1.5008000E+081
18 8.1666801E+2EE -1.5000EBRE+EEL 1.5008080E+E81
19 1.2258020E+281 -1.3000008E+281 1.5008080E+001
28 1.633336BE+281 -1.50808BBE+E8L 1.5008080E+E81
21 2.4500040E+201 ©.000000RC+202 1.5008080E+E01
22 2.8583380E+081 0.0000000E+208 1.5008000E+881
23 3.2666720E+281 ©.0000CORC+282 1.5008080E+E01
24 3.6758@59E+281 ©.000DODBE+EEE 1.5088080E+E01
25 2.4500648E+281 -1.50808BBE+E8L 1.5008080E+E81
26 2.3583380E+201 -1.300000BE+E8L1 1.5088080E+E01
27 3.26667208E+881 -1.B000800E+281 1.5008080E+881 v

Step #31. Execute GT.STRUDL: Click on the icon to perform the stiffness analysis.
GT.STRUDL window will appear with information about analysis.

GTs GT STRUDL 2019 Beta (Not for commercial use) - - _ o w
File Edit Modeling Analysis Results SteelDesign RC Design Tools View Help
DEE~|S LB[a[d[EOW ¥ ~[d| 2K

= 0.00 seconds. ~

UNITS M KN

DEX BINARY 'D:\GTSTRUDL\CAD Modeler\Examples\Example3\Example3.12' REPLACE

WRITE REPLACE SECTION FORCES NS 10 AUTOMATIC *D:\GTSTRUDL\CAD Modeler\Examples\Example3\Example3.12' MEMBERS EXISTING

#++ INFO_WRSASF -- SECTION FORCE records have been written to file
D:\MG\3DR\GTSTRUDL\CAD_Modeler\Examples\Example3\Example3_13.12
for 60 members and 1 loads.

#** INFO_WRSASF -- Time to write 628 SECTION FORCE records
= 0.00 seconds.

{ 209 >

i 21 > UNITS M KN

i 2L >

{ 212} > DEX BINARY 'D:\GTSTRUDL\CAD_Modeler\Examples\Example3\Example3.08' REPLACE
i 2L >

{

214) > WRITE REPLACE SECTION DISPLACEMENTS GLOBAL NS 10 'D:\GISTRUDL\CAD Modeler\Exemples\Example3\Example3.09' MEMBERS EXISTING

*++*INFO_WRSASD —- SECTION DISPLACEMENT records have been written to file
D:\ GTSTRUDL\CAD_Modeler\Examples\Example3\Example3.09

for 60 members and 1 loads.
#*++INFO_WRSASD —- Time to write 601 SECTION DISPLACEMENT records

= 0.00 secs.
§ 2183 >
{216} >
¢ 2173 >
{ 218} > UNITS FEET KIPS DEGREES CENTIGRADE SECONDS
¢ 218} >
§ 218} >

v

+/ Command: =~
Ready Feet | Kips | Degrees | Centigrade | Seconds [/April 10,2019 [1:20 PM_ /|
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5.10. Read analysis results

%9 Read Results

Step #32. Read GT.STRUDL results: Click on the icon to read GT.STRUDL results.

Read GT.STRUDL Results *

Read DBX Results

GTI Directory : D: \GTSTRUDLVCAD _Maodeler\Examples\Example3

Read Joint Displacements

Read Member Forces

Read Section Forces Number of Sections:

Read Section Displacements Mumber of Sections: !

[JRead Finite Element Results

Type of element result : <ALL=
Surface : <ALL=>
[ read Code Chedk Resuilts
GTI Commands

Corresponding GT STRUDL commands:

DEX BINARY

WRITE REPLACE JOINT RESULTS JOINTS EXISTING

WRITE REPLACE MEMBER. RESULTS MEMBERS EXISTING

WRITE REPLACE SECTIOM FORCES NS 10 AUTOMATIC MEMBERS EXISTING
WRITE REPLACE SECTIOM DISPLACEMENTS GLOBAL NS 10 MEMBERS EXISTING

Cancel

_GTSResultsarl
Results Loaded Successfully

5.11. Display analysis results

{ Def d
Step #33. Graphical display of analysis results: Click on the icon £ erme , under the

“Deformation” Drop Button, located in “Display Results” at Ribbon Area, to display deformed
shape of the model for Self Weight load case and press ENTER two times.
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Select Load Case n

Load Case

s self weight v

A Annotate Displacements

Step #34. Annotate displacements: Click on the icon = , under the
“Deformation” Drop Button, located in “Display Results” at Ribbon Area, to annotate
displacements of the deformed model at specific Joints of interest.
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dX:1.981e—-05
dy:—2.28e—-07
dZ:-0.003215

Joint:34

di:1.981e—05

dY:—&.18e—08
\ d7:-0.003054

= [ .
Fomt:fﬂi

Joint:22 ‘
d><:2077e—0§
dY:—8.112e—08
d7:—0.001773

Click on the icon Qg Clear

|i Undeformed

to clear additional generated symbols. Click on the icon

to display undeformed model again.

Step #35. Display Section Displacements: Click on F? Displacements (ribbon tab “GTS Display”).
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Displacements

Load Case [ Load Combination

1 & Self Weight W

Display Options
Scale Factor (Values) : 0.100
10.00

Font Size (pt) :

Annotation Format: | Exponential w

Decimal Places : 2 ~
Hide Model
Display ==
Annotate = Legend =

Animation Options

Frames : 7
Animation Speed % : 1 v
Generate Animation )
Frames Animate ==
Clear Close

Select:
- 1asload Case
- 0.1 as Scale Factor
- 10.00 as Font Size (default)
- Annotation Format: Exponential
- Check Hide Model

Press “Display >>" and zoom at the upper left
end of the structure as shown in the image
below.

Press “Annotate >” and click on any part of
the deformed shape curve and then at the
position that you want the annotation to be
displayed.

Press on “Legend >” and click at any part of

the screen to place the legend of the
diagram.
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Displacements FT
Load @ 1
Self Weight

In order to display the animation, press “Generate Animation Frames” and then “Animate >>".
To terminate the animation press “Stop” button.

In order to exit the command, uncheck “Hide Model”, press “Clear” Button and “Close”.

D
Step #36. View member diagrams: Click on the icon W Hagrams to view member diagrams. In

the dialog box “Member Diagrams”, select MZ Moment as Values, 2 as Decimal Places and click
on “Display”.
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Member Diagrams n

Load Case [Load Combination

[ 15 self weight v]
[JEnvelope

Values

v

Display Options

Scale Factor (Values)
Font Size (pt)

Annotation Format: | Decmal d

Decimal Places : 2 i

[JLabel Max &Min ] Positive Sian

Display =>
Annotate = Legend >

Clear Close

You can also annotate moments at specific Joints by clicking “Annotate” in the dialog box
“Member Diagrams” and select the desired precision (decimal places) as well as the annotation
format (decimal, exponential, generic).
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Select “Clear” and “Close” to clear the diagram/annotations and terminate the command.

Bl Displacements

Step #37. Display results in datasheets: Click on the icon , on Results

Datasheets area, to view analysis results in datasheets.
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L] GTSTRUDL - Joint Displacement Datasheet, display Units: Feet Degrees = B -
File Edit Columns Filter Sort Units Help

Joint I Load I Trans X | Trans ¥ I Trans Z I Botation X I Rotation ¥ I Rotation Z I
1 1 0.0000 0.0000 0.0000 —-0.0003353 -0.0048571 0.0000000
2 1 0.0000 —0.0000 —-0.0001 0.0008845 0.0107201 0.00000Z8
3 1 0.0000 0.0000 0.0000 -0.0035857 0.0024511 0.0000000
4 1 0.0000 —0.0000 -0.0001 0.0080282 -0.0051456 0.0000033
=) 1 0.0000 0.0000 0.0000 -0.0004337 0.0012434 0.0000000
3 1 0.0000 —0.0000 —0.0000 0.0008740 -0.0025264 0.0000005
7 1 0.0000 0.0000 0.0000 0.0003335 -0.0050872 0.0000000
a8 1 0.0000 0.0000 —-0.0001 —-0.000&6B842Z 0.0111001 0.0000014
k] 1 0.0000 0.0000 0.0000 0.0033877 0.0025457 0.0000000

10 1 0.0000 0.0000 —-0.0001 —-0.00B80Z74 -0.0052484 0.0000022
11 1 0.0000 0.0000 0.0000 0.0004335 0.0012438 0.0000000
1z 1 0.0000 0.0000 -0.0000 -0.0008738 -0.0025280 0.0000013
13 1 0.0000 0.0000 -0.0011 0.0021532 0.0120130 —0.0000007
14 1 0.0000 —0.0000 —-0.0017 0.0038220 0.0044458 —-0.00000z22
15 1 0.0000 —0.0000 —-0.0017 0.0050507 -0.0058013 —0.0000005
1s 1 0.0000 —0.0000 —-0.000% 0.0085535 -0.011747% —-0.000004%
17 1 0.0000 0.0000 -0.0001 0.008535%8 0.000&018 0.0000072
18 1 0.0000 0.0000 —-0.0001 0.0050423 0.0007&10 —0.0000003
15 1 0.0000 0.0000 -0.000Z 0.00381Z21 0.0013782 —0.000000%
z20 1 0.0000 0.0000 —-0.0003 0.0022431 -0.001545¢ —-0.0000012
21 1 0.0000 0.0000 -0.0011 —-0.002152% 0.012&B8&8 —-0.0000010
2z 1 0.0000 —0.0000 —-0.0018 —-0.0036215 0.0045080 —-0.0000018
23 1 0.0000 —0.0000 —-0.0017 —0.0050302 -0.0081&67& —-0.00000z8
24 1 0.0000 —0.0000 -0.000% —-0.0085588 -0.0120713 0.0000048
25 1 0.0000 0.0000 —0.0001 —0.0085343 0.0005332 —0.000001&
3-3 1 0.0000 0.0000 -0.0001 -0.0050424 0.0007877 0.0000003
27 1 0.0000 0.0000 —-0.0002 -0.0038117 0.00135902 —0.0000014
zs 1 0.0000 0.0000 —-0.0003 —-0.0022428 -0.0015455 —0.0000004
239 1 0.0000 —0.0000 —-0.0001 0.0000001 0.010&2&67 0.0000055
30 1 0.0000 0.0000 —-0.0001 0.0000001 -0.0024555 0.0000042
31 1 0.0000 0.0000 —-0.0002 0.0042368 0.0012625 —0.0000008
EF3 1 0.0000 0.0000 —0.0002 —0.0042981 0.001z2843 —0.0000007
33 1 0_0000 0_0000 -0_00Z& 0.0118327 0.012Z002 —-0_000008&
34 1 0.0000 —0.0000 —-0.0031 0.0115485 0.0042854 —-0.0000017
35 1 0.0000 —0.0000 —-0.0032 0.0118804 -0.005758¢6 0.0000170
38 1 0.0000 0.0000 -0.0012 0.0107857 -0.0003520 0.00001&8
37 1 0.0000 0.0000 -0.0012 -0.0107855 -0.0003550 —-0.00000%8
38 1 0.0000 —0.0000 -0.0010 0.0000003 -0.00376584 0.0000033

Member Forces . .
to view member forces results in datasheets.

Click on the icon

L] GTSTRUDL - Member End Force Datasheet, display Units: Feet Kips = = -
File Edit Columns Filter Sort Units Help
Mexber Load Joint Force X I Force ¥ I Force I I Moment X | Moment ¥ Moment Z | ~
1 1 1 z.1786 -0.1308 0.0018 -0.0000 -0.0000 -0.0001
1 1 z -1.4341 0.1308 -0.0018 0.0000 -0.0270 -2.8618
Z 1 2 2.6514 0.0s32 0.0z11 -0.0000 -0.0000 0.0000
Z 1 4 -Z2.9068 -0.0822 -0.0211 0.0000 -0.3170 1.3994
3 1 5 1.4375 0.0481 0.00z23 -0.0000 -0.0000 0.0000
3 1 L3 -0.7530 -0_0481 -0.0023 0.0000 -0.0345 0.6908
4 1 7 2.1738 -0.1375 -0.0018 -0.0000 -0.0000 -0.0001
4 1 a -1.4351 0.1375 0.0018 0.0000 0.0270 -2.9626
s 1 2 3.6544 0.03952 -0.0z11 -0.0000 0.0000 —-0.0000
5 1 10 —-2.909% -0.0852 0.0z11 0.0000 0.3171 l.4z282
L3 1 11 1.4384 0.0482 -0.00z23 -0.0000 0.0000 0.0000
L3 1 1z -0.7533 -0.0482 0.00z23 0.0000 0.0345 0.69Z3
7 1 z 0.1308 1.2581 -0.0000 -0.0008 0.0002 Z_8618
7 1 13 -0.1308 -1.0535 0_.0000 0.0008 -0.0002 1.8536
14 1 13 0.1306 0.4071 -0.0000 -0.0008 0.0002 -1.8537
14 1 14 -0.130% -0.2044 0.0000 0.0008 0.0000 2.10z1
1s 1 14 0.1350% 0.2044 -0.0000 -0.0008 -0.0000 -3.10z1
15 1 15 -0.1308 -0.0017 0.0000 0.o008 0.000Z 3.5Z30
le 1 15 0.1308 -0.6447 0.0002 -0.0008 -0.000Z —-3.5ZZ3
1é 1 18 -0.1308 0.8474 -0.0002 0.0008 -0.0006 0.47687
17 1 16 0.1308 -1.2543 -0.0005 -0.0008 0.0006 -0.4768
17 1 1 -0.1508 1.4570 0.0005 0.0008 0.0014 -5.0588
e 1 4 0.0978 0.s1z3 0.0008 0.0008 -0.0011 2.6590
8 1 17 -0.0375 -0.7039¢ -0.0005 -0.0008 -0.0008 -0.347¢
le 1 17 0.0378 0.Z118 -0.0002 0.o008 0.0008 0.3481
18 1 18 -0.037& -0.00%31 0.0002 -0.0008 0.0000 0.1030
z0 1 13 0.0460 0_2453 -0.0000 0.0008 0.0000 -0_6225
zo 1 20 -0.0460 -0.0427 0.0000 -0.0008 0.0000 1.2104
z1 1 20 0.0460 —0.3643 —-0.0000 0.0008 -0.0000 -1.2104
z1 1 L3 -0.0480 0.5689 0.0000 -0.0008 0.0001 -0.8508
-] 1 -] 0.1375 1.2571 -0.0000 0.o008 0.000Z Z.96Z7
-] 1 Z1 -0.1375 -1.0545 0.0000 -0.0008 -0.0000 1.7568 v

B Section Forces

Click on the icon to view section forces results in datasheets.
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L] GTSTRUDL - Section Force Datasheet, display Units: Feet Kips = B -
File Edit Columns Filter Sort Units Help

Membe r | Load I Section I Axial | Y shear | Z shear I Torsion | Y bending I Z bending I "
1 1 0.000 0.1s308 -0.001e 0.0000 0.0000 0.0001
1 1 0.111 0.1308 -0_001& a_0000 -0.0030 -0.317%
1 1 0.z2z22 0.1308 -0.0018 0.0000 -0.0080 -0.6353
1 1 0.333 0.1308 -0.0018 0.0000 -0.0030 -0.353%
1 1 0.444 0.1308 -0.0018 0.0000 -0.0120 -1.2713
1 1 0.558 0.1308 -0.0018 0.0000 -0.0150 -1.585%
1 1 0_&&7 0.1308 -0_001& a_0000 -0.0180 -1.307%
1 1 0.778 0.1308 -0.0018 0.0000 -0.0210 -2.2258
1 1 0.gees 0.1308 -0.0018 0.0000 -0.0Z40 —-Z.5438
1 1 1.000 0.1308 -0_001& a_0000 -0.0270 -2 _8618
3 1 0.000 -0.0832 -0.0211 0.0000 0.0000 -0.0000
3 1 0.111 -0.0933 -0.0z211 0.0000 -0.0352 0.1555
F3 1 0.z2z2 -0.0333 -0.0211 0.0000 -0.0704 0.3110
3 1 0.233 -0.0832 -0.0211 0.0000 -0.105% 0.466€5
z 1 0_444 -0.0333 -0.0211 a_0000 -0.140% 0.621%
F3 1 0.558 -0.0333 -0.0211 0.0000 -0.17¢81 0.7774
3 1 0.887 -0.0933 -0.0z211 0.0000 -0.Z113 0.53Z3
z 1 0.778 -0.0333 -0.0211 a_0000 -0_2488 1.0884
3 1 0.ees -0.0832 -0.0211 0.0000 -0.2818 1.2439
3 1 1.000 -0.0933 -0.0z211 0.0000 -0.3170 1.3554
3 1 0.000 -0.0461 -0.0023 0.0000 0.0000 -0.0000
2 1 0.111 -0.04%1 -0.00z2 0.0000 -0.0038 0.0767
3 1 0.z222 -0.0481 -0_0023 a_0000 -0.0077 0.1535
3 1 0.333 -0.0461 -0.0023 0.0000 -0.0115 0.z2303
3 1 -0.0481 -0.00z3 0.0000 -0.0153 0.3070
3 1 -0.0481 -0_0023 a_0000 -0.0132 0.3838
2 1 -0.04%1 -0.00z2 0.0000 -0.0z30 0.4805
3 1 -0.0481 -0.00z3 0.0000 -0.0Z&3 0.5373
3 1 -0.0461 -0.0023 0.0000 -0.0307 0.6141
2 1 -0.04%1 -0.00z2 0.0000 -0.0245 0.63908
4 1 0.1375 0.0018 a_0000 a.0000 0.0001
4 1 0.13975 0.0018 0.0000 0.0030 -0.3231
4 1 0.1375 0.0018 0.0000 0.0080 -0.8583 v

B Reactions

Click on the icon to view reaction results in datasheets.

- - - P - - o
L] GTSTRUDL - Joint Reactions Datasheet, display Units: Feet Kips -
File Edit Columns Filter Sort Units Help
Joint I Load I Force X I Force Y I Force Z I Moment X IHument: ¥ Moment Z I
1 1 0.151 -0.242 2.70%9 —-0.000 0.000 0.000
3 1 0.400 -0.021 4.511 -0.000 -0.000 -0.000
5 1 -0.530 -0.237 2.955 -0.000 -0.000 0.000
7 1 0.1s8 0.242 2.710 0.000 —-0.000 -0.000
k] 1 0.352 0.021 4.508 0.000 —-0.000 0.000
11 1 -0.551 0.237 2.957 0.000 —-0.000 -0.000

Step #37. Display results in Report Builder: Click on the icon
Builder.

to view results in Report
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- oW

N LFGE) -
J Home Style -
% . @ n D { b, | Joint Name: AL Loading: ALL v @™ @
F ™| Member Name: ALL Level: AL 0
Open  Generate Image Tedt RIF Insert Remove Print ApplyFiltersto | Format || Help
File Overall Report File v Element Name |ALL Surface: |ALL w+ | Checked items || Options
File Insert Header and Footer Print Filters Format Help
GTSTRUDL Reports ~
+ [ Contents Analysis Results
. [] Model Data
L] Groups
] Joint Coordinates Joint Displacements
L] Joint Support Restraints
[ Member Incidences Length: FEET. Force: KIP. Angle: DEG, Temperature: DEGC . Time: SEC
] Member Properties = =
[[]Member/Element Constants
[ Element Incidences Joint Load X nsZ | RotationX | RotionY | R
] Element Properties 000 00003399 | -0.004897 000
. [ Load Data 023 52 0006345 0107201 026
] Summary of Loadings . “;zf;; . 9; gg’g
[ Loading Combinations T YTTRTE 5
- []Joint Loads 5 5710 D 0035262 -
- ] Member Loads 7 00 03399 | 0.005067.
- []Element Loads B 640 | 0.0006842 11001
1. [7] Analysis Resufts 9 00 39877 125457
163 | 00080274 | 0.0052484
- []Support Joint Reactions 000 04335 12498
-[[]Member Forces 599 | -DO0OSTSE | -0.0025280
. 0522 21532 30| <
L] Section Forces o S5 e 5
L] Average Element Results = 5601 0907 T S
] Member Results Graphs 5 5 07 65505 | 0017470 | 1 5
L] Design of Steel Members 7 70, 63336 5 2
8 45 50429 7 [ g
9 Al 1 5 K 9
Al 1 B 3 - 2
227 o K 9 6368 | 0
1208 7 0.0036213 5 E 8
189 T07L]  0.0050902 | D.0061676 | 28
g 04 00065588 | 0.012071 8
7 0.0065349 5932 | 5
6 I 0.0050424 7877 g
7 24 0.0036117 3902 | 4
8 72| 00022428 00015499 | 04 ©

Ready

242

P NUM| SCRL| 3



6. Appendix — List of Commands

Command

Units

Materials

Sections

Prismatic Sections

Levels

Higher Level

Lower Level

All Levels ON

Grid

Change Grid

Generate Joint

At Level (Joint)

Find (Joint)

Support

Change (Joint)

Generate
(Member)

Icon

XN Units

- .
= [Materials

XL

Sections

=

Levels
A Higher Level

W Lower Level

&P All Levels OM

Grid

## Change Grid

E Generate

B At Level

i Find Joint
B Support
®. Change Joint

Y

Generate

Menu

GTS Modeling>Units

GTS Modeling>Materials

GTS Modeling>Cross
Sections>Table

GTS Modeling>Cross
Sections>Prismatic

GTS Modeling>Levels

GTS Display>All Levels ON

GTS Modeling>Grid>Create

GTS Modeling>Grid>Change

GTS
Modeling>Joint>Generate
Joint

GTS
Modeling>Joint>Generate
Joint at Level

GTS Modeling>Joint>Find

GTS Modeling>Joint>Support

GTS Modeling>Joint>Change

GTS Modeling>
Members>Generate Beam
Members
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Command Prompt

GTSUnits

GTSMaterials

GTSParams

GTSPrismatic

GTSLevels

GTSLevelUp
GTSLevelDown

GTSSetAllVisible

GTSGrid

GTSGridChange

GTSJoint

GTSJointLevel

GTSFJID

GTSJointSupport

GTSJointChange

GTSBeam

Link

N
[y

N
)

N
[V}

N
(o2l
o

N
w

N
w

N
(o2l
w

N
(o2l
w

N
s
~

N
~

N
o

N
o

N
[e}}

N
~

N
o
o0

N
n
HIN
o



Vertical (Member)

Find (Member)

Split (Member)

Split to Crossing

Members

Merge (Member)

Change (Member)

Filter (Members)

Generate Quad

Generate Triangle

Reverse Incidence
Order
Find (Shell)

Change (Shell)

Locate Duplicates

Locate Floating

Joints
Interference

Members
Duplicates

Members Zero
Length

Vertical

.. Find Member

"7 Change Member
Y Filter

: : Cuad

'-*'l-i_ Triangle

I Reverse

121 Find Shell

[71 Change Shell

I:|n Joints Duplicates

ﬂ Joints Floatings

/ Joints Interference
@ Mermbers Duplicates

’ Members Zero Length

GTS Modeling>
Member>Generate Vertical
Member

GTS
Modeling>Member>Find

GTS
Modeling>Member>Split
Member

GTS
Modeling>Member>Split to
Crossing Members

GTS Modeling>
Member>Merge Members

GTS Modeling>
Member>Change

GTS Modeling>
Member>Filter

GTS
Modeling>Shell>Generate
quad at joints

GTS
Modeling>Shell>Generate
triangle at joints

GTS Modeling>Shell>
Reverse Incidence Order

GTS Modeling>Shell>Find

GTS
Modeling>Shell>Generate
triangle at joints

GTS Modeling>Checks>Joints
Duplicates

GTS Modeling>Checks>Joints
Floatings

GTS Modeling>Checks>Joints
Interference

GTS
Modeling>Checks>Members
Duplicates

GTS
Modeling>Checks>Members
Zero Length
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GTSColumn

GTSFMID

GTSSplitMember

GTSSplitToMembers

GTSMergeMembers

GTSBeamChange

GTSFilterMembers

GTSShell

GTSShellT

GTSShellReverse

GTSFeid

GTSShellChange

GTSCheckDuplicateJoints

GTSCheckFloatingJoints

GTSCheckInteferenceJoints

GTSCheckDuplicateMembers

GTSCheckMembersZeroLength



Physical Members

Shells Duplicates

Names Duplicates

Renumber Names

Database Integrity

1D Curve
(Meshing)

2D 2Curves
(Meshing)

2D 4Curves
(Meshing)

2D Area (Meshing)

3D Extrude
(Meshing)

2D 3Curves
(Meshing)

Array 3D
Advanced

Soil Springs

Export STR

Convert
Lines/Polylines to
Members/Shells

m=o=u Physical Members

@ Shells Duplicates
Mames Duplicates

BELAA

.1, Renumber Names

% Database Integrity

i

ACurves
g
Area

4w
N Eoirde

[ g 3D
ICurves

Array 30
Advanced

333

Soil
Springs

DXF|Convert Lines to Members

GTS
Modeling>Checks>Physical
Members

GTS Modeling>Checks>Shells
Duplicates

GTS
Modeling>Checks>Names
Duplicates

GTS
Modeling>Checks>Renumber
Names

GTS
Modeling>Checks>Database
Integrity

GTS Modeling>Mesh
Generation>1D Along Line or
Curve or Circle

GTS Modeling>Mesh
Generation>2D Between 2
Lines or Curves

GTS Modeling>Mesh
Generation>2D Between 4
Lines or Curves

GTS Modeling>Mesh
Generation>2D Between 4
Lines or Curves

GTS Modeling>Mesh
Generation>3D Extrude
PolyLine

GTS Modeling>Mesh
Generation>3D Between 3
Lines or Curves

GTS Modeling>Soil Springs

GTS Modeling> CAESAR
II>Export STR

GTS Modeling> Convert

Lines/Polylines to
Members/Shells
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GTSCheckPhysicalMembers

GTSCheckDuplicateShells

GTSCheckNames

GTSRenumber

GTSCheckDatabase

GTSMeshlD

GTSMesh2D2L

GTSMesh2D4L

GTSMesh2DPoly

GTSExtrudePoly

GTSMesh3D3L

GTSArray3D

GTSFoundationSprings

GTSExportSTR

GTSDXFRead

2.6.34

2.6.38

2.6.40



Model Wizard

List (Group)

+Joints (Group)
+Members
(Group)

+Shells (Group)
Self Weight
Load Cases
Load
Combinations
Standardized

Combinations

Joint Load

Member Load

Shell Load

Area Load

Wind Load ASCE
705

Wind Load ASCE
710

Seismic Load

Steel Design
Parameters

Create Input File

Edit GTI

)‘, Model Wizard

List

'l +Joints
Fam st

T
b=t +Members

0 +Shells

we Self Weight
;'El Load Cases

¥ Combinations
% Standardized Combinations

* loint Load
- * 5 Member Load

m Shell Load

3 srea Load

: _— Wind Load ASCE 705

=" Wind Load ASCE 710

ngw- Seismic Load

Ansin

GTS

=) Edit GTI

GTS Modeling>Model
Wizard

GTS
Modeling>Groups>Manage

GTS Modeling>Groups>Add
Joints

GTS Modeling>Groups>Add
Members

GTS Modeling>Groups>Add
Shells

GTS Modeling>Loads>Self
Weight

GTS Modeling>Loads>Load
Cases

GTS Modeling>Loads>Load
Combinations

GTS
Modeling>Loads>Standardiz
ed Combinations

GTS Modeling>Loads>Joint
Load

GTS
Modeling>Loads>Member
Load

GTS Modeling>Loads>Shell
Load

GTS Modeling>Loads>Area
Load

GTS Modeling>Loads>Wind
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