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1. Introduction

1.1 Welcome to Advance Design

From modeling to structure calculation, result post-processing, and structure optimization, Advance
Design offers a complete environment for the static and dynamic analysis of 2D and 3D structures
using the finite element method.

This software also provides advanced design capabilities for steel, reinforced concrete, and timber
structures. The verification of steel elements starts from an initial dimensioning and may continue with
several successive optimizations. The reinforced concrete design determines, by several available
methods, the theoretical reinforcement area, and the reinforcement ratios of concrete elements.

Advance Design is a new generation of analysis software, improved with powerful

and innovative features:

1. Complete integration of finite elements / reinforced concrete/steelwork/timber analysis
modules

2. Possibility to perform various tasks, such as:

e Model your structure with the assistance of various CAD tools (workplane, coordinate
systems, snap modes, etc.) and CAD functions (extrude, subdivide, trim, extend, create
symmetries, etc.).

e Input structure assumptions (materials, cross-sections, loads, analysis types).

e Create a mesh using two powerful mesh engines (Advanced and Standard Mesh).

e Calculate the structure using a new generation solver engine.

e View the results choosing from a large set of visualization options.

e Calculate and optimize reinforced concrete, steel, and timber structures according to
standard regulations.

e Generate calculation reports using a variety of predefined result tables.

1.2 About this Guide

This guide describes the main functions and interface of Advance Design, and, through a few small
examples, the program’'s working process. The examples follow each description of Advance Design
functions.

This guide is a brief introduction to Advance Design and not all its features are described. For detailed
information regarding the program functions, refer to the Advance Design Help.



https://graitec.com/advance-design/
https://graitec.com/advance-design/
https://www.graitec.com/Help/Advance-Design/desktop/Advance-Design-Help.htm
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1.3 Technical Support

GRAITEC technical support is available by phone, fax, or email. To reach GRAITEC technical support:

¢ Ribbon: Manage tab: click Technical support to send an email to GRAITEC.

¢ Menu: select Help > Technical support. A template email is sent to the technical support team
who will quickly solve the problem and provide a precise answer. The model of the current project
is automatically archived and attached to the message.
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2. What is Advance Design

Advance Design, structural analysis software designed for the civil engineering field, offers a complete
and fully integrated environment from the structure modeling to the result post-processing and
structure optimization.

It provides a complete range of functions specialized in advanced CAD modeling, meshing, calculation,
verification, and optimization of reinforced concrete, steel, and timber structures, result post-
processing, and generating high-quality reports.

The study of a project in Advance Design environment is designed in four operating modes: Model,
Analysis, Design, and Document.

STRUCTURE SETTINGS AHALYSIS SETTINGS

gterisle -Loads combinations
3 - Envelopes :

- Analysis types: |

Modal analysis

. Generalized buckling

| Static non linear analysis
- Meshing settings

- Concrete design hypotheses
- Steel design settings

MODELING

INFORCED CONCRETE FINITE ELEMENTS STEEL

CALCULATIOH B — CALCULATION > CALCULATION

' !

REINFOI:I(E:;[] COHNCRETE RESULT\S POST-PROCESSING STEEL RESULTS
>, N z Deformedgmps &
- Buckling i :‘-) g - Colors . pS
- Reinforcement ratio - Diagram: ‘
- Intel’\ction curves’ - Result st ol
S - Post-pro imation

ANALYSES AND POST-PROCESSINGS

v v

=
o Access the commands Access the
m of AdvanceBesign commands of
(=] Reinforced Concrete Advance Design Steel
modules Connection Module
n &
b v .
s v
=
w
= - > ==
3 POST-PROCESSING ANIMATION . CALCULATIOH
o VIEWS (AVI) REPORTS
a o 3l D=
3 e < = (At BB BE-

Four operating modes: Model, Analysis, Design, and Document

(1 GRAITEC
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3. Installing Advance Design

3.1System Requirements

To successfully install Advance certain requirements must be met.
For complete details, access the Installation guide or www.graitec.com/advance-installation.

3.2 Advance Design Installation

Before installing Advance Design:

e Make sure you have administrator rights under Windows.
e Close all open applications.

Proceed with the installation as follows:

1. Access Graitec Advantage on your browser and log in with your credentials. Find product releases
sorted by type and year, under the Downloads section. You can either download a DVD ISO image of
the software or download and run the online installer. If the AutoPlay tool on the computer is switched
off and thus the setup does not start automatically, use the Run command:

e Fromthe Windows menu, select: Start > Run.

¢ Inthe Rundialog box, click Browse to select the SetupAdvance.exe program. Click <OK>.

2. Select the installation language and click Install products.
3. On the next screen, select Advance Design and click Next.

4. Read the license agreement. Select | accept to agree to the specified terms and click Next to
continue.

5. On the next screen, select the interface language and the installation path.
e To select the interface language, click Customize. In the next dialog box, select the
interface language and the local settings for each installed application and click <OK>.

e To change the destination path, click l‘ In the next dialog box, enter a path or select a
different folder in which to install Advance and click <OK>.

6. Click Install to start the installation.

7. Wait a few moments while Advance Design is installed on the computer. Click Exit when the
installation is complete.

After installing Advance Design, a license is required to use the software. The license is activated
based on the activation code and the serial number provided by the dealer. Once the license is
successfully activated, the software can be used according to the license rights.

Without the authorization code, a temporary license for 15 days may be installed. The activation
process starts with launching Advance Design. Follow the procedure described in the Installation
guide.

(1 GRAITEC
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4. Starting Advance Design

Advance Design can be launched using various methods:

1. From the Windows Start menu, select Programs > Graitec > Advance Design.
2. Double click the Advance Design icon on the desktop.

3. To start another work session simultaneously:

e Double click an existing .fto file in its disk location.
e Double click the Advance Design icon on the desktop.

4.1Project Management

Each time Advance Design is launched, the Start-up Page helps you to create and configure new
projects while managing and providing fast access to the existing ones.

The Advance Design start page has a left-side panel and two slides: CREATE and LEARN.

Example: Configuring a new project
1. On the left side panel of the CREATE page, click Configuration.
2.Inthe Localization settings dialog box make the following settings:

e Select the language to be used for the interface and the calculation reports.
o Select the Combinations standard: ECO - General.

e Select the Seismic standard: EC8 - General.

o Select the Climatic standard: EC1 - General.

e Select the Reinforced Concrete standard: EC2 - General.

o Select the Steelwork standard: EC3 - General.

e Select the Timber standard: EC5 - General.

e Select the Masonry standard: EC6 - General.
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Lecalization configuration £3
Standards Configuration
Axes convention
Languages
@ Languages E=English (INT) =
@ Reports Language E=English (INT) -
NAD used for Eurocodes
Combinations ERECD = | | ¥ General -
NAD used for Eurocodes
@' Seismic [ 2 o] - | | General -
ey NAD used for Eurocodes
=3 Climatic ES1ECH - | |EsGenera -
NAD used for Eurocodes
Reinforced Concrete EEC? + | B General -
NAD used for Eurocodes
@ Steelwork EECa = | | ¥ General -
NAD used for Eurocodes
Timber ESAECS + || | B General -
NAD used for Eurocodes
@ Masonry BAECE - | | aGeneral -
Cancel Help

Configuring a new project

3. Click OK and then select New from the left side panel to open a new project.

4. Enter details about the current project: name, lot, address, etc. These details are displayed in the
reports generated for the current project.

Project Settings >
MName Iﬂd\rance Design Project

Lot M

Address I

Gy |

No |123 Phase || Wariant IA

List of business stakeholders |

ible on the "File % Project settings’ menu.

[~ Do not display

¢ Back MNext > Cancel

Project settings

(1 GRAITEC
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Also, you can open the List of stakeholders dialog box where you can enter details about stakeholders
and browse for an image file to add it as a project logo. When the Show in cover sheet option is
enabled, the information provided in this dialog box is displayed on the report cover sheet.

5. Click Next to define the general structure configuration.

Project Settings

Default cross section

— Workspace

Mode: " plane  grid & 3D

" Truss structure

' Bending rigid structure

Default view |PERSPECTIVE View  v|
r—Characteristics

Reference temperature Im T

Default material @C?jﬂﬂ LI

r Units

m, kM, kN'm, T, *

< Back I Finigh I

Cancel

Project Settings: Workspace, Characteristics, Units

10
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5. Advance Design Environment

Advance Design offers a complete environment for modeling, analysis, design, and result post-
processing - all fully integrated into the same interface.

1
il ZB“‘IGN ™

T siT

I \
8 7

Advance Design- General presentation

No.

Interface component

Main function / use

Quick Access Toolbar

Element integrated into the title bar and designed to provide one-
click access to basic commands, such as "Save”, "Redo” or "Print".
You can customize it by adding the most used commands/features
from the ribbon tabs.

Main Menu button

Clicking this top-left corner button displays a list of the Advance
Design commands. The menus are listed from top to bottom
considering the order of the work process steps. Position your
cursor over a specific menu to further access specific commands.

Ribbon

A more user-friendly alternative to the previous standard menu
bar, this interface component improves Advance Design usability
by grouping commands into logical tabs and categories. Each tab
in the new Advance Design ribbon allows access to several panels
of commands. You can display or hide the tabs and their panels in
the ribbon, by double-clicking on each tab.

Toolbars

Different types of commands are grouped in toolbars, which can
be easily displayed and positioned (i.e., floating or docked) by
drag-and-drop in the application environment. The toolbars that
are active only in certain steps of the project (such as Modeling,
Analysis Settings, Analysis - F.E. Results, etc.) are automatically
displayed or hidden, to optimize the workspace during the work
process.

Project Browser

The main control center of your Advance Design project, this tree-
structure navigator displays different content in each working step
of the project allowing quick access to commands varying from
object selection to structure meshing or results post-processing.

4 4

GRAITEC
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Properties window

The attributes of all the model entities can be viewed and modified
in the properties window. The properties are displayed in a tree
structure in various categories. The properties window is
displayed dynamically when an element (or a drawing tool) is
selected and provides access to the common properties of a
selection of elements of the same type.

Status bar

The status bar displays information regarding the program status
during different phases of the project. It also contains buttons that
provide access to the configuration of certain parameters: snap
modes, objects tooltip content, current coordinate system, and
working units.

Graphic area

The graphic area represents the design area of the application; it
provides easy and intuitive use of CAD commands and a realistic
rendering of the model. It also allows you to perform practical
actions like element drawing or selection.

The graphic area can also be split into several viewports (from one
to four); each of these viewports can have different display
settings and a different viewpoint (i.e., zooms on a certain part of
the structure, realistic or simplified rendering, etc.).

The default workplane of the drawing area assists in structural
modeling. The workplane's parameters can be defined and the
workplane is easily hidden or displayed during the work process.

Command-line

The command line informs about the status of an action, assists in
the drawing process, informs about errors, etc. It contains three
tabs:
- Information: displays the status of the current operations.
- Errors: displays warnings and error messages.
- Edit: this allows the dialog between user and application;
provides the option to draw/modify objects by typing
parameters in the dialog area of the command line.

10

Coordinate system

The global coordinate system is represented by a three axes
symbol permanently displayed in the graphic area. It is also
possible to create one or several user-defined coordinate systems
(Cartesian or polar).

The program interface is intuitive and enhanced for easier manipulation of its different components
and commands (i.e., advanced docking, undocking, auto-hiding, tabbing, etc.).

12
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6. Modeling: Creating the Descriptive Model

The structure modeling may be done entirely with the use of various CAD tools via the graphic area,

where a 2D or 3D representation of the model can be visualized at any time.

The various zoom and view commands (e.g., rotate around the model, predefined views, etc.) provide

fast and easy manipulation of the graphical elements.

6.1Advance Design Elements

Advance Design provides a complete library of structure elements, supports, and geometric entities.

r s ~
""" | Linear | Planar Rigid Rigid Rigid Load
I?'—FH O Element ~|Element - | Point -~ Linear - Planar~ Area~

Lines orts Load Area

Linear Element
@ Chained Linear Element

ﬂ Wertical Linear Element ﬂ____

e D Harizontal Linear Element

Example

Element type

| ’iij]

Linear elements (bar, beam, short beam, variable beam, tie, strut, cable)

Planar elements (membrane, plate, shell, plane strain, steel deck)

Supports (point, linear and planar supports, which can be rigid, elastic,
traction only / compression only, or non-linear)

SN Load areas: elements used for the distribution of loads on the supporting
L0 T elements
P Points
.*.J") /
e Lines and polylines

Grids

Dimension lines

13
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» 6.1.1Creating elements
Elements are drawn in the graphic area using the keyboard (by typing coordinates on the command
line) or the mouse, relative to the workplane's points or existing entities. Advance Design also provides

various automatic drawing tools (e.g., generate elements on selection, portal frames, and vaults
generators, etc.).

Example: Creating structure elements

1. On the Home tab, Linear & Planar panel, select Linear element.

2.In the graphic area (XZ plane), click to define a column at 0 0 coordinates for the first extremity and
0 7 for the second one.

FRONT view | FRONT view
0.00 m 0.00m | 000 m 7.00m
% BN 12]_ I
DX . =} &
i :
i i

3. With the linear element drawing tool still active, type on the command line the coordinates for the
second column: 12 O for the first extremity and 12 7 for the second one. Input a space between
coordinates and press Enter after each extremity definition.

. FRONT view
FRONT view
1200m 0.6Dim 1200m 700m
> | -%
= Xi N = Xi
\ )
i !
: i
Command line & x Command line I x
Linear > First point > 12 0 Linear > Second point > 12 7

Information Errors Edit Information Errors Edit

4. Draw the upper beam between the two columns, using the "Extremity” snap mode:

"IGRAITEC 1
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FRONT view
12.00m 7.00'm
Y |
12.00 m 0.00m
§
=X

5. Draw a 3 meter high column placed at 6 0 XZ coordinates.

FROMT view
600m 300 m

N

6. Create a storey beam: with the linear element drawing tool still active, press <Alt + S> to access the
snap modes dialog box; select the perpendicular snap and draw the beam as shown below.

FRONT view
0.00m 300m

| 0.00m 0.00m 3.i0 m

7.0nthe Home tab, Supports panel, select Rigid Point; in the drawing areaq, click the bottom extremity
of each column, to create supports.

"IGRAITEC ®
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> 6.1.2 Definition of element properties

The attributes of each element are defined in the properties window (e.g., name, ID, and different
parameters). By default, the properties window appears when an element is selected and auto-hides

when it is empty.

Example: Defining the element properties

1. Click the two columns and the beam of the main portal frame to select them.

E @ T All properties

Identifier

Name Linear

Type S beam
Active state Enabled
Systems 0
Comment
GTC Identif... 0

L

Code C25/30

Extremity 1 §i8|2%{@|R20 ~
'» Extremity 2 R20%30 v

Extremity 1

Extremity 1 cross section

2.In the properties window make the following settings:

e Material: C25/30.
e Cross-section: R60*90.

3. Select the storey column, and, in its properties window, select the $235 material. To define the

element cross-section, click “I to access the section library and select IPE200 from the "European

Profiles".

| Properties x
E

T All properties

Identifier 4
Name Linear

Type Sbeam
Active state Enabled
Systems 0
Comment
GTC Identif... 0

Extremity 1
'» Extremity 2

Extremity 1

Extremity 1 cross section

4. Proceed in the same way to define the material and cross-section for the storey beam: $235 -

HEA200.

(1 GRAITEC
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> 6.1.3 Systems of elements

The structure elements that are created (also geometric elements, help entities, etc.) are stored in the
Project Browser, in the Model mode. The Project Browser's context menus for each of its items provide
rapid access to different modeling commands and advanced management of the elements (i.e.,
hide/display, select, delete, the group in systems, etc.).

The system concept helps define the behavior of different groups of elements (e.g., assign design
templates). Different operations are easily performed on a group of elements using their system's
context menu commands. The level function available in the system’s properties window defines the

level settings and thus creates faster and easier structure elements on different altitudes (levels): a
column using one click, a wall using two clicks.

Example: Creating a system of elements

1. In the Project Browser, right-click Structure and select Systems management / Create a subsystem
from the context menu.

2. Type the system name: Portal frame.

3. Select the Portal frame system, and using the steps described above, create the following
subsystems: Columns, Beams, Supports, and Load Areas.

4. Create a Storey system under Structure with the Columns, Beams, Slabs, and Supports
subsystems.

Project Browser *

F A GRAITEC
L

&

Model
B Model
B- = Structure
E@ 1 - Portal frame
'k @ 7 - Columns
-{J§ & - Beams

@ 10 - Supports
El-& 2 - Storey
B~ 3 - Column

4 - Beams
5 - Slabs
(-8 6 - Supports
----- HE Workplane
= 3 Leading
o

E-& Current live load
---Jy Convoy positions
- Settings
,J/ Envelopes
,J/ Combinations (Number; 22)
----- ¥ Construction Stages

:@ Saved views

L 1 |

=

Creating a system of elements

17
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5. In the Project Browser, select the two columns of the portal frame and drag and drop them to the
Portal frame > Columns system.

Project Browser X

F Y GRAITEC
| |

;Y

=
Model

Ela% Model

[_3 & Structure

[El--% 1 - Portal frame

B = 2 - Columns

i g 1-Linear

i/ 2- Linear

3 - Beams

/ 3-Linear

4 - Supperts

* 1 - Rigid Point Support

i..xkw 3 - Rigid Point Support

5 - Load Areas

1]
it

i

o

(-5 6 - Storey
E] 2% 7 - Columns
i i/ 4-Linear
-2 § - Beams
/ 5 - Linear
i3 G - Slabs
B- = 10 - Supports
i...vke 2 - Rigid Point Support
----- £ Workplane
----- ¥ Loading
- Settings
L. ¥ Envelopes
L. ¥ Combinations
... u¥ Construction Stages

-\;8 Saved views

Using the same method, place all the elements of the model in the corresponding systems.

> 6.1.4 CAD functions

The graphical input of the model is very easy and accurate, using advanced CAD commands. Easily
copy (i.e., by rotation, translation, or symmetry), move, extrude, trim, or extend, subdivide, cut, create
openings, etc. using a large set of commands accessible from various locations (i.e., menus, context
menus, toolbars, etc.).

Home | Objects  Utilities  Analysis  Results  Documents  BIM  Manage  Design Modules
=
A Application.. 4+ / 0 N D /<\ 8Q - y % G 9 | serect by criteria M - o -~ 2 d N, a.\ Text Size
i il
(&% Display - 2 ol 1 Combinations # - o | @i seiection o g o e —O——
Linear Planar | Rigid Rigid Rigid  Load point | Copy Filter Save e Verify
& Structure... - | (15 D | Element - Element~ | Point- Linear~ Planar~ | Area~ load ~ b - [ |serectby N @ (B view - | 12 - | [P |2
Project Seitings | Lines Linear & Planar Supports Load Area| Load Case & Loads CAD Fundtions Selection Isolate / Display) Views Plan | Render Modes | Snap Slider

Example: Copying elements

First, define a 3D view of the workplane: on the Home tab, Views panel, click 5 (or press <Alt + 6>).
1. Press <Ctrl + A> to select all the elements of the model.

2. Right-click the drawing area and select Copy (or press <Insert>).

"IGRAITEC 8
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3. In the ‘Multiple copy’ dialog box, define the copy parameters:

Copy by Translation.

Vector: 06 0.
Number: 3.
| Multiple copy 7 X
o Translation
Mode: 0 @ | 80 | gya 0
Wector: 0,00 o
@ Rotation
=] (=]
0,01 o
Mumber: El:
Advanced > Preview | Copy | Close ‘
Copy function

4. Click Preview to display the result.

5. Click Copy to apply.

A

Create the rest of the storey elements:

¢ Inthe Project Browser, select the Storey > Beams subsystem.

e Select the linear elements drawing tool and draw two longitudinal beams ($235 with HEA200
cross-section).

e Select the first transverse beam and make 2 copies in the 0 2 O direction.

e Select the two copied beams and define, in their properties window, an $235 material and an
IPE200 cross-section.

e Make 2 copies of the selected beams in the O 6 O direction.

"IGRAITEC "
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> 6.1.5 Generating loads

Loads are generated and organized using the Project Browser. Loads are grouped in the Project
Browser under "Loading' in load cases (i.e., self-weight, static, seismic, etc.) and case families
(permanent loads, live loads, snow, wind, temperatures, etc.). Each case family may contain several
load cases, and each load case may contain several loads.

New 3 ‘ ,1‘ 0-1-0
IK\ 84 combinations CV @a’\ /

Load Point Copy
Area - load ~ ‘ll
Load Area Load Case & Lq i

y Point load 1

ﬁ Linear load
g Planar load

Loads are grouped in the Project Browser
under ‘Loading”in load cases

Loads are generated via the graphical input, using the load creation tools available on the Home tab -
Load Case & Loads panel, in the Project Browser or menus. The automatic tools (i.e., pressure loads
generator, climatic loads generator, loads on selection, etc.) can also be used.

The parameters of loads, load cases, and case families are defined in their properties windows. The
loads are managed using their context menu commands in the Project Browser.

Once loads have been defined, load combinations and envelopes can be created (using the Project
Browser or the Analyze menu commands).

Using the combinations manager, combinations are manually created and the standard combinations
available in Advance Design are loaded.
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Project Browser

F M GRAITEC
[ |

&

Model

Bl Model

|_:_| = Structure

= 1 - Portal frame
-8 2 - Storey

- Workplane

..... & Loadinn

B Setting Create a Case Family
----- ,.J/ Eny Create several case families
i i Co

..... )J/ Constr Display
1.5 Saved viey Hide
Delete all families

Generate a new Case Family

Example: Generating loads

e Generate the self-weight
From the menu, select Generate > Load > Dead Loads. The ‘Dead loads’ family and a dead load case

are automatically created in the Project Browser.

e Createalive load
First, create the storey slab. In the Project Browser: select the Storey > Slabs subsystem. On the Home
tab, Linear & Planar panel, select Planar element and draw the slab as shown.
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In the slab’s properties window define:
e Material: C25/30.
e Thickness: 15 cm.

e Design > Concrete Design > Cracking > Reinforcement definition > @Il and make the
following settings:

Global definition
Direction Type Diameter Dist
Along x - sup Bars HB @8 5.00cm
Along x - inf Bars HB 28 5.00 cm
Alongy - sup Bars HB 08 5.00cm
b Alongy -inf Bars HB 28 5.00 cm

Reinforcement definition

1. In the Project Browser: right-click Loading and select Create a case family from the context menu.
2. In the displayed window, select Live Loads.

3. Click <OK>. A live loads family and a corresponding case are created in the Project Browser.

4. Select the 2L live load case in the Project Browser.

5.In the drawing areaq, select the storey slab.

6. Right-click and select Loads/selection from the context menu.

7. The planar load's properties window is automatically displayed: input the loads' intensity on FZ: - 5
kN/m.

8. Click <OK>.

Project Browser

F M GRAITEC
]

&

Model
El-a% Model
|_:_| = Structure
@ 1 - Portal frame
- & 2 - Storey
g Workplane
|:_:|))/ Loading
-4 Dead Loads
EJ" Live Loads
g3 2-L

e Generating snow loads

First, create two beams and a load area on the portal frame:

22
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1. In the Portal frame > Beams subsystem create two longitudinal portal frame beams, using a C25/30
material and an R40*60 cross-section.

2.Inthe Project Browser: select the Portal frame > Load Areas subsystem. Select the two longitudinal
beams; right-click and select Load Areas / Selection from the context menu. On the Home tab, the
Render modes panel, enable the ‘Axes’ rendering mode. This provides a view of the span direction on
load areas. In the load area properties window: set the span direction towards the longitudinal beams,
considering the load area’s local axes.

Span direction y

: \. | — Span Definition
‘\\
v B
P
»”/
-~
Loads Distribution

3. In the Project Browser: right-click Loading and generate a snow family using the same steps
described above. A snow family and a snow load case are created in the Project Browser.

4. In the snow family properties window:

e Enter 0.52kN/m2in the ‘Snow load’ field.
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5. To automatically generate the snow loads on the load areaq, select Generate > Load > Climatic
loads from the menu.

Project Browser X

F ™ GRAITEC
(W]

(

Model Analyziz Diesign Diocument
B8 Model
E| ‘= Structure
@ 1 - Portal frame
= 2 - Storey
-4 Workplane
B3 Loading
---dr [ead Loads
---% Live Loads
&% Snow EN 1991-1-3

=4 EEE

- ¥ Settings

63 2 - Planar Load

T

Loads presentation

Example: Creating load combinations

N

Click Generate.

Combinations options
Project Situation
w X S —
X ream
Dead Loads
} % Te
Eackon |unfavorable | 11 -] [135 =]
Live loads
¥ ¥ ¥ 3 Is
IACaheqmy:Mug'u,resldenbalamas ll [0.? I-JS |D.3 |1.5 ;”1.5 LI
Snow loads
¥o ¥ ¥ 3 s
[other CeN member states in places locate < | [0.5 [o:2 o [15 =] =]
wind Loads
¥o ¥ ¥2 % ’s
b Vind loads on structure ~| [os [o:2 [o [15 Z][1s =]
~ Temperature Loads Yo v, v 75 s
® [Temperature (pesices fre)mside thebuid ~] [06 [05 [0 [ts s =
¥ caced |[@ Resea [v  swe |[v Generate |

Creating load combinations

In the Project Browser, right-click Combinations and select Properties from the context menu.
In the ‘Combinations’ dialog box, click Simplified Comb.
Define the Live loads and Snow loads as predominant actions.
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6.2 Defining Analyses

During the modeling step, Advance Design provides commands for defining several types of analyses
(i.e., modal, buckling, static nonlinear) and for the concrete and steel design settings.

Access the Settings menu to select the desired analysis. For each type of analysis, a default analysis
case is also automatically created.

(]
File
Edit
Display
Generate
Modify
Settings
Analyze
Documents
Options
Tools

Help

3

= Structure..

Create an Envelope

Define Combinations...

Modal Analysis
Generalized-Buckling

Non-li Create a Modal Analysis

Create a Modal Analysis
Rules crermmmom.

Design Templates...
Reinforced Concrete Design
Steel Design

Timber Design

Connections

Create a modal analysis

- v v ¥

Manage analyses using the Project Browser's commands. View and select the created analyses with

the project browser.

The analyses cases parameters are defined in the properties window.

- ¥ Settinas
e B Structure...
- \
[3 3 Modal Analysis

:.S Saved

Generalized buckling

Non linear static

Pushover Analysis

Example: Defining a modal analysis

1. Menu: select Settings > Modal Analysis.
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2. In the Project Browser, a modal analysis family and the ‘Modes’ case are placed in the ‘Settings’
group. Select the ‘Modes’ case to display its properties window.

3. Define the modes' parameters:

e The number of vibration modes: 10.
e Masses definition: select masses obtained by combining static loads from the drop-down list

and, in the ‘Combinations’ field below, click MI] to access the masses combinations dialog box.
Define here the following combination: 1*1D + 0.6*2L.

)’ Envelopes
/.)’ Combinations (Number: 12)

-4 Wodal Analysis
,J’ Caonstruction Stages

Number of modes

Target
MNumber 10 |
Participation ratio 95 %

@ Sl L Definition masses obtained by combinin...
Combinations 001D + D.60°2L
Combinations *
Selection definttion
Available analyses Selected analyses
1D 1D:1
3 Snw

l 2L 2L:086

Add ==
Remove <<

Coefficient 1
OK | Cancel

Defining a modal analysis

e Mass percentage on Z: 0%.

6.3 Model Verification

At any time during the modeling step, the model's coherence and integrity can be verified with the

Q
verification function. Access the Analyze menu > Verify command or click *® (Verify) on the Home
tab. If there are errors or warnings, they are displayed on the command line. If there are no errors, a
confirmation message will be displayed.

Advance Design g3

o No error found

oK
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7. Analysis: Meshing and Calculation

In the next step, after the verification of the model's coherence and validity, the program creates the
analysis model. The structure meshing and the model calculation are performed using the defined
analyses (i.e., finite elements calculation and concrete/ steel verification).

7.1Creating the Analysis Model

To mesh and calculate the structure, it is necessary to create the analysis model. Once the model's
validity is verified, access the Analyze > Create the analysis model command, or, in the Project

Browser, click

A wizard provides options to combine the desired operations (i.e., verify, mesh, finite elements
calculation, reinforced concrete calculation, etc.) into a calculation sequence that is automatically

performed.

Praject Browser

F W GRAITEC

[ |
H
Maodel
-t Model
[--5 Structure
----- B Workplane
B ¥ Loading
---4 Dead Loads
----} Live Loads

El- ¥ Settings
. & Envelopes

USER view
000m -261m 796m

- Snow EN 1991-1-3

- Combinations (Number: 19)
: + Modal Analysis
: ".v.! Maodes
E|'" PushQver Analysis
L5414 - PushOver Analysis
----- ¥ Construction Stages

‘I."E Saved views

Calculation Sequence

Actions

(@) Open the cument analysis model

(") Create a new analysis model and launch the following actions:
-

-z

oK

Cancel

Creating the Analysis Model

The analysis model's components are controlled and viewed in the Analysis mode in the project
browser. The available context menu commands for each element of the project browser manage the
analysis operations.
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Project Browser x

F M GRAITEC

|
hodel Analysis Dezign D ocurment
B--& Structure -

----- o Generalized buckling

& Combinations

..... o 101 - 1.3x[1 D]

..... o 102 - 1.3x[1 D]+ 1.5x[2 L]

..... o 103 - 1.3x[1 D]+1.5%[2 L]+0.75x[3 5]
..... o 104 - 1.3x[1 D]+1.5%[3 5]

..... o 105 - 1,3x[1 D]+1.5%[3 5]+ 1.05[2 L]
..... o 106 - 1x[1 D]

..... o 107 - 1x[1 D]+1x[2 L]

..... o 108 - 1x[1 D]+ 1x[2 L]+0.5%[3 5]

..... o 109 - 1x[1 D]+1x[3 5]

----- o 170 - 1x[1 D]+1x[3 5]+0.7x[2 L]

..... o 111 - 1x[1 D]

..... ot 112 - 1x[1 D]+0.5x[2 L]

----- o 113 - 1x[1 D]+0.2x[3 5]

..... o 114 - 1x[1 D]+0.2%[3 5]+0.3x[2 L]

----- o 115- 1x[1D]

----- o 116 - 1x[1 D]+0.3x[2 L]

Analysis functions

After the analysis model creation, new panels and commands are available (e.g., the Analysis Model
panel from the Analysis tab), while the modeling tools are inactive.

Analysis Results Documents BIM Manage Design Modt
:é :"J r: L tatic NL .
Elastic Create a Verify Mesh Mesh Calculation D
it L 1k at node Options [ Duckiing | Ten
Analysis Model Analysis
USER view ﬁ Launch and display the mesh
'I Launch and display the mesh

Analysis Model- Mesh options
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7.2 Meshing

Two different mesh engines are available in Advance Design: ‘Grid’ and ‘Delaunay’.

The finite element meshing is performed using the global mesh settings (defined via the Options > Mesh
command) and the mesh parameters defined for each element (available in the properties window).
The mesh parameters of each element are defined using the simplified method (i.e., a meshing density
along each of the local axes) or the detailed method (i.e., a meshing density for each of the element's
sides).

Example: Defining the model meshing

e Create the analysis model and the model meshing

1. In the project browser, click to access the ‘Calculation sequence’ dialog box.
2. Select Mesh and click <OK>.

Advance Design creates the analysis model and automatically performs the model meshing.

Calculation Sequence £

Actions

(") Open the cument analysis model

(@ Create a new analysis model and launch the following actions:

[ RC caleulation
Mesh [ Steel calculation
[ Evaluate [ Timber Design

[[]] FE calculation

[7] Pushover Calculation

[7] Update the post-processing views
[ Update active calculation report

Cancel

Create the analysis model and the model meshing
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e Modify the mesh density

1. From the menu, select Options > Mesh.

2. In the ‘Mesh options’ dialog box, modify the mesh density: in the ‘Element size by default’ field, input
0.5 meters.

3. Click <OK>.

Mesh Options 7 >
Mesh

Mesh type | Dielaunay j

Bement type

* Trangles and Quadrangles (T3-34)
{" Only guadrangles

" Orly tiangles

¥ Include loads in the mesh (inear elements)

Iv Include loads in the mesh (planar elements)

Element size by default 0Em
Mesh tolerance 0.00Tm
Reset mesh Define by default

QK Cancel

Mesh options

¢ Recreate the mesh
On the Analysis tab, Analysis Model panel, select Mesh.

The meshing is modified according to the global settings.
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7.3 Calculation

After meshing, Advance Design is ready to calculate the model. The ‘Calculate’ command provides
access to the ‘Calculation sequence’ dialog box, where the calculations to perform is selected.

Calculation Sequence £

= The mesh was already created. The follawing actions are available:
Fre

EEE

[ Mesh [ Reinforced Concrete calculation
[] Evaluate []] Steel calculation

Finite elements calculation []] Timber calculation

[ Pushover Calculation

[ Update the post-processing views

[] Update active calculation repaort

QK Cancel

After meshing, Advance Design can calculate the model

» 7.3.1. Finite elements calculation
A powerful finite elements engine performs the model calculation according to the structure settings:
e Defined analyses (static and dynamic calculation, linear and non-linear analyses, large

displacements, generalized buckling, etc.).
¢ Finite elements parameters of structure elements (defined in the properties window).

Before the calculation, it is possible to select the elements to calculate and the type of results to
obtain, for optimizing the calculation speed and the memory usage.
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5]

Options - Application £
«ite Application...
General Memory | Results | Graitec BIM  Project Browser Melody
@- Display
A Structure... Save results
P_ —— Families of elements Families of resuits
roject Settings
_roleq e ngs || Node Displacements
Project Browser
Support Forces
[ : GRAITEC T Stresses
Planar Element Resultant forces on walls - top/battom of the wall
@ smoothed [#]non-smasthed Resultant forces on walls - leftfight of the wall
Model Analpsis|
Bl Model [[1] Save Eigen modes resutts
-8 Structure
& 1- Por []] Use TE-Q9 meshing in calculation [T Consider reactions on supports
& 2 - Sto|
45 Workplan Smoothing of extreme values
R )‘ Loading Smoothing of extreme values of the following elements:
¥ Deadl [C1] Point Supports

|| Linear elements (Columns)

The distance of the smocthing area with respectto X =|0.5
the element:

Load areas
D - [1] Smoathing of linear loads from load areas

. ¥ Constructi
é Saved views

[7] Enable EC1 for greenhouses (Application restart required)

Cancel

Application- general settings

During the analysis step, it is possible to specify the analyses to calculate (using the Project Browser
commands).

-3 Structure
- Analyses
. -« Elementary Case

=Bl Static Cases)

beof 1-D Do not calculate
/ 2-Q Report
[I] ~,'/ 2 - an.-.. e~

Advance Design can group analyses in calculation phases and calculate them step by step (allowing
property modifications for each phase).

"IGRAITEC 32



(1 GRAITEC Advance Design Starting Guide

Home  Objects  Utilities Results ~ Documents  EIM  Manage Design Madules

S g oW X o B BE DR R O &

Analysis Save DOF DOF Elastic  Createa Verify Mesh  Mesh Calculation Design Rules Settings Calculation Settings Stored Calculation | Settings Calculation | Calculation
Model | view &  Restraint Constraint Link link at node Options Template Definition Shapes by Phases
Objects Analysis Model Analysis RC Design Steel Design Timber Design
USER view B Calculation Sequence T x
Phases Phase corfiguration

Cases/combinations to Phase in progress
1-D

2-L 102131 D1+1 52 L]
4 - PushOver Analysis
101-1.31D

1
1
106-1x[1 0]
107- 11 Dl+Tf2 L]
108- 11 DL+1x[2 L}+0.5
109- 1«1 Dl+Txi351 ¥

Add Delets m

[ Enable calculation by phases Curment phase: 1

[ Pause calculation after every phase OK Cancel

Analysis- Calculation by Phases

> 7.3.2 Reinforced concrete calculation

The reinforced concrete engine calculates the reinforcement of concrete elements by serviceability

limit states (SLS) and ultimate limit states (ULS and AULS) and verifies the concrete cross-sections
using interaction curves.

The reinforced concrete calculation is performed only if the regulatory load combinations are created,
and the calculation of the finite element was run. The reinforced concrete calculation considers the
global and local concrete design settings:

Global concrete settings Local concrete settings
Pertains to the calculation methods of reinforced concrete, | The local concrete design settings
the columns verification, reinforcement and buckling | are defined in the properties
parameters, etc. window of the appropriate
elements.

Home  Objects  Utilities Results ~ Documents  BIM  Manage Design Modules
(=] Properties x

iy S xS X e 2«*%

] B | ¥ Reinforced concrete properties

Analysis | Save DOF  Elastic Createa | Verfy Mesh Mesh Calculation Design  Rules tings |Calculation
Model view #  Restraint Constraint Link link at node Options Template Definition A
Objects Analysis Model Analysis RC Design ‘BConcrete Design
il f Design Module Tem... None
USER view Caleulation Settings x To calculate Enabled
Standard | Design Results Not available
E lculati {— Design Module Result Not available
Seamealedfion | 4 " Calculation method | Buckling b <
Columns calculation Confined concrete [ Disabled
0.00 MP
Reinforcement ¥ Columns calculation with speciic methods Confinement constr... "
Fabrics Steel ductility Class A
Spectic
Calculation Sequence < Inclined k value 105

[V Automatic caleulation Minimal lengitudina... Enabled

Caleulation method Main seismic element ] Enabled
c General Design Tem... None
Minimal reinforcem... 0 %
B & Concrete cover
{5 ) Shear force
o £ Cracking
) Stresses
Longitudinal reinforcement bars 515 types for stes..
Reinforcementbar ~ [1 cm? B Magnification
s — Wmax Auto
erease of i E SLS type for W max SLS Quasi-permanent
dx 0.05 Value 04mm
@ [o0s m Correction of crac... [] Disabled

Equivalent diamet... 12.0 mm
— Equivalent diamet... 8.0 mm
8 Fire verification
£ Beam calculation
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> 7.3.3 Steel calculation

Advance Design provides a steel calculation engine, which performs the calculation of steel elements
according to standard regulations. The steel expert verifies deflections, the cross-section’s
resistance, and the element's stability according to second-order effects (buckling and lateral-
torsional buckling) and optimizes the steel shapes.

The steel calculation is performed only if the standard load combinations are created, and the
calculation of the finite element was run.

The steel calculation considers the global and local steel design settings:

Global steel settings
Pertains to the steel calculation methods, the optimization
criteria, the buckling calculation methods, etc.

Local steel settings
The local steel design settings are
definedin the properties window of
the appropriate elements.

Home Utities Resutts
[_ I8 E] + - * N
< @ ] i
h DOF OF

=
-l
Elastic Createa

Analysis | Save
Model | view #* | Restraint Constraint Link link at node
Objects

Objeds Dowments  BIM  Manage

al i H
o = [ I e
i = :

Very Mesn Mesh Calcuiation Design _ Rule

Options Template Definition
Analysis Model

Design Modules Properties

N % =

’— ] B Steel properties -

% 8% R 2

settings calcuiaion Jsetings storea Caiaution [ErEE—

B Steelwork Design
To calculate

Analysis RC Design Steel Design

Enabled

USER view Not available

Calculstion Settings X Design Results

Work ratio 0%
None

Verification [
Safety factors

Optimisation mode:

General Design Tem...
@ by clement

Optimisation
Sort profiles
Buckling

Angle verification
Calculation Sequence

" by design template " per system

Cross section class auto class
Plie=re " by name Manufacturing quality Class C

Optimisation crteia Execution class type  Global

Execution class value EXC2

I Fthe strength/stabilty work ratia is greater than.
I™ fthe strength/stabilty work ratio is less than
WV fthe max/all deflection retio is greater than:
Search range
& Automaticaly determined

" Automatically determined with a maximum it

OK Cancel Help
(&= [

Family of element

£ Advance stability (...
2nd order with wa...
Number of iterati...
Stability - 2nd ord...

£ Deflections
Elem. Verification
8 Deflections.

Super Elem. Verific...

8 Super Elem. Defle..
B Buckling
Elem. Verification
#Buckling length

£ Lateral torsional B...

Elem. Verification
8 Lateral-torsional ..
B Imperfections EC3

) Beams equivalent ...

-E1Cold formed design

E common main structure..
O Disabled

10

Definition

Enabled

O Disabled

Enabled

Enabled

P

Note: After the calculation, the results can be viewed and the element parameters modified,

if

necessary. The desired calculations can be iterated until the appropriate results are obtained.

Example: Running a complete calculation sequence

1. From the Analyze menu, select Calculate.

2. In the ‘Calculation sequence’ dialog box, select:

e Finite elements calculation,
e Reinforced Concrete calculation,

e Steel calculation.

3. Click <OK> to launch the selected operations.
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[ Mesh
[ Evaluate
Finite elements calculation

[[7] Pushowver Calculation

[ Update the post-processing views

[[7] Update active calculation report

Calculation Sequence

The mesh was already created. The following actions are available:

[ Reinforced Concrete calculation
[ Steel calculation
[ Timber calculation

oK Cancel

Calculation Sequence

The command line displays the performed operations and a message when the calculations are done.

Command Line

Launch reinforced concrete calculation
Reinforced concrete calculation finished

Launch steel calculation
Steel calculation finished

Command Line presentation

(1 GRAITEC
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8. Results Post-processing

The phase following the model calculation, also called the post-processing step, displays the results
on the graphical model or as calculation reports, results from curves on the selected elements, etc.

8.1Graphical Visualization of Results

A new set of tools and commands are active during the results post-processing step. They provide
different modes to display the desired results. Several results visualization commands are available:

e On the panels in the Results tab, which appear automatically once the corresponding

calculation is done.

Documents BIM
'r Displacements ™| &» MNone
f=a 5 ML:1 ML “|# D
.. Last step T o |

FEM Results

Manage

) Processing

Design Modules

# Reinforcement

M B

Result ColorMap
Curves = Configuration -

2

) Post
Processing

/\

Post

Mone

7 Mone

RC Design Results Paost Processing

Results tab: FEM, RC Design, Steel Design Results

e From the element’'s context menu: it is possible to display in the graphic area the results of the
selection. When a selection is not defined, the results are displayed on the entire structure.

T W

Cancel selection
Zoom / Selection

Cross Section Stresses

Result Curves

Create DOF restraints on selection

Create DOF constraints on selection
Connections 4

Export to Design Modules
Open with Design Modules

Display mesh on selection

Selection 4

e Using the results configuration dialog box, that provides a detailed configuration of the results
display. Different visualization modes are available: colors, values, deformed shape, iso-
values, iso-regions, vectors, etc.

4 4
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Results
Settings

Results

i
i> |J/ﬂ F.E/’ Concrete r’ Steel r, Timber T{zjﬁ Options 1 ‘

X Deselect Al

Cancel Help

Results Settings dialog

Reinfarcement = Display mode
- Linear Element B o Iso regions )
i+ Planar Element Iso lines -
... Section Cut [ Ay | =g
50 map
[ et Max values
Min values
[ e Walues to the center =
[ Max(axb, Ayb) Mean values
Values on grid - Max
[ Maxiaxt, Ayt) Values on arid - Min
Walues on grid - Average >
[ Max{txb, Axt)
[ maxiayb, Ayt Diagram scale
O at 200

Example: Creating graphical post-processing of FE results

View the displacement results on the storey slab

1. First, right-click in the graphic area and disable Display nodes from the context menu. Define a top
view of the workplane: press <Alt + 3>. On the FEM Results panel, select the Displacements result
type, the D planar elements results, and the combination no. 101. Click Post Processing to perform the
post-processing.

2. Define a (-1, -1, 1) view of the workplane: on the Home tab, Views panel, click 5 . In the Result
Settings dialog box - Options tab: select Display results on the deformed and Automatic scale of
the deformed.

ilysis Results Documents BIM Manage Desiy
——
& |Displacements “|&» MNone g %
b= (103 1.3:01 D]=1.5 ~| » MNone - /
= N Post
n | B = ID IProcessing
FEM Results
FRONT view

Analysis: 103 ( 1.3x[1 D]+1.5x[2 L]+0.75x[3 S] )
Planar Element: D
Local Axes

Post Processing result- Displacement on planar elements
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3. Right-click the graphic area and deselect Display the mesh from the context menu.

4. Open the results configuration dialog box (press <Alt + Z>), access the Options tab, and select
Extreme values.

o View forcesresults on the concrete linear elements

1. Select the concrete elements using the selection by criteria: press <Alt + S>; in the ‘Elements
selection’ dialog box, access the Materials tab and select C25/30. Click <OK> to apply.

2. On the FEM Results panel, select the Forces result type, the Fy linear elements results, and the
combination no. 101. Click Post Processing to perform the post-processing.

15is Results Documents = Manage Design Modules
'r Forces 1<% Mone N \ ﬂ Reinforcemen
b= | 101 1.3x[1 D] |7 |Fy . / # MNaone
. - Post
- | B <7 Maone Processing| <# Mone
FEM Results RC

FRONT view

Analysis: 101 (1.3x[10])
Linear Element: Fy
Local Axes

View forces results on the concrete linear elements
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e View stresses on steel elements

First, right-click the drawing area and select Cancel selection from the context menu.

1. Define a new selection by criteria: press <Alt + S>; in the ‘Elements selection’ dialog box, access the

Materials tab, and select $235. Click <OK> to apply.

2. On the FEM Results panel, select the Stresses result type, the Sxx linear elements results, and the
combination no. 101. Click Post Processing to perform the post-processing.

ysis Results Documents Bl Manage Design Modules
'r Stresses " [&» MNone N \ # Reinforcement N
k=g | 101 1.3x[1 D] o I |s:o< | / Mone -
= = Post N
= & |None Processing|| <7 Mone
FEM Results RC Design Resu
FRONT view

Analysis: 101 (1.3x[1D])
Linear Element : SxxMin, Sxdlax
Local Axes

View stresses on steel elements

To clear the results displayed on the screen: hold down the <Esc> key for a few seconds.

> 8.1.1Result curves

Different results (i.e., FE results as displacements, forces, stresses, and concrete reinforcement area)
can be viewed using the "Result curves” command available in the post-processing step of the project.

Result curves can be obtained on linear and planar elements using section cuts. The result curves
diagram is configured using various options available from the diagram'’s dialog box. The diagram can

be saved as animage or it can be printed using specific commands.

4 4
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Example: Displaying result curves on a section cut

First, create a section cut:

e Right-click the drawing area and select Generate an entity > Create a Section Cut from the
context menu. Draw the section cut on the length of the storey slab as shown in the figure.

A

Positioning Section Cut

Then, select the analyses displayed on the curve and view the results:

e Press <Alt + Q> to access the ‘Analyses and combinations’ dialog box.
e Onthe Forces, tab click None to unselect all loads combinations, and then select only the 101
loads combination.
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Analyses and Combinations (Alt+C) ? Y
 Style
Name IDe*faurt ;I MNew Rename Delete
4 Displacements (1 5]/ Forces (1) r Stresses (15) ] 3
| '1d. | Analysis/Combination Name | Details Step -
a1 D ECG
0 2 L ECQ
O 3 Snw ECN
[1] Modes Mode 1:T=0232s
3 101 1.3%[1 D] ECELUSTR |
O 102 1.35[1 D}+1.5x[2 L] ECELUSTR
O 103 1.35[1 D}+1.5x[2 L}+0.75[3 Snw] ECELUSTR
O 104 1.35[1 D}+1.5«[3 Srw] ECELUSTR
O 1. 1.35[1 D}+1.5x[3 Srw]+1.05¢[2 L] ECELUSTR ;I
Al MNone Analysis type I vI Codes or identifiers I vI
[ ok | cance |

Analyses and Combinations

e Select the section cut.

F /
e Click " inthe Results tab, Post-Processing panel. The default result curves (Mxx and Myy)

for the selected analyses are automatically displayed.

Result Curves Section Cut 1 Smoothed results

@ Foces |l ~]] =l

JrEm

Results Curves on Section Cut 1

(1 GRAITEC

41



(1 GRAITEC Advance Design Starting Guide

> 8.1.2 Stresses diagrams

The analysis of the stresses distribution on a given section is performed using the section stresses
command. A stresses diagram is obtained. The diagram dynamically displays the stresses results on
each point of the linear element.

Example: Displaying a stresses diagram
Select the storey beam on which to display the section stresses results:

e Position the mouse cursor above the desired beam; the tooltip displays the details of
the element focused by the cursor.

e Pressthe <Tab> key to snap to different elements placed on the cursor trajectory;
when the cursor focuses on the beam of interest (i.e., $235 material, HEA200 cross-
section) - click to select it.

atr

From the menu, select Analyze > Cross Section Stresses.

The sections stresses diagram is displayed in a new window. Use the slider to view the stresses on each
point of the beam'’s length.

Linear elements stresses ? X |
& 50 - D . E T ¥

Linear Id : 5 - Cross section : HEA200 Sectionpoirts | Stresses ( MPa )

P1 1873 MPa
P2 1878 MPa
P3 -18.92 MPa
P4 -18.92 MPa
P5 1873 MPa
P& -0.07 MPa

P7 -18.92 MPa
F8

Min 18.79 MPa
Max -18.93 MPa

x {m) 258m

Properties Value

A 53.83cm?
Sy 4159 cm?
Sz 18.08 cm®

by 3692.00 cmd
Iz 1336.00 cmd
lyz 0.00 cmé

3 2098 cmé

¥ (m)

0.00m i 6.00m

Linear elements stresses
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> 8.1.3 Post-processing animation

An animation can be created in Advance Design, starting from the graphical results post-processing,
following the results distribution and the deformed shape of the structure.

The Animation panel in the Utilities tab provides access to all necessary commands for creating and
recording animations.

% B
15
(2

Animation

Animation functions

Example: Creating a post-processing animation

1. On the FEM Results panel, define the following results post-processing:

e Select the Eigenmodes result type.
e Select Eigen mode 3 from the analyses drop-down list.
e Click Post-processing.

2. Define a front view of the workplane: on the Home tab, Views panel, click 7 .

i Results Documents BIM Manage Desig
Modes E v \
[~ 0Modes . y /
Paost
~. Mode1:T=10.242 ~ " |Processing

FEM Results

Displaying results for modal analysis
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3. On the Results tab, Post Processing panel, open the ColorMap Configuration drop-down list and
select Animation to view the post-processing results in animation.

To stop the animation: press the <Esc> key.

8.2 Design Post-processing

In the post-processing phase, once the corresponding calculations are performed, the results of the
concrete/steel verifications can be viewed. Moreover, the steel members of the structure can be
optimized using the functions provided by these design modules.

For this purpose, a set of specialized panels and commands are available, fully integrated within the
same interface.

> 8.2.1Reinforced concrete results

The reinforcement results on concrete elements (i.e., reinforcement area, buckling lengths,
reinforcement ratios) are viewed using the Results tab, RC Design Results panel, which is available
when the concrete calculation is completed.

#/ Reinforcement . W
Mone ’ /‘l&f .
. Post
MNone Processing

RC Design Results

In the properties window of certain concrete elements (columns), the interaction curves issued from
the reinforcement parameters, which are either determined automatically by the concrete module or
set by the user, can be viewed. Therefore, it is possible to adjust, for example, a highly slender column
exposed to oblique bending.

Example: Viewing the longitudinal reinforcement on beams

1. Define a (-1, -1, 1) view of the workplane by pressing <Alt + 6>.
2.In the Project Browser, select Portal frame > Beams system and press <Space>.
3. On the Results tab, RC Design Results panel:

e Select theresult type: Reinforcement.
e Select theresult onlinear elements: Az.
e Click Post-processing to perform the post-processing.

The longitudinal reinforcement is automatically displayed as diagrams. The result values appear in the
color legend displayed in the graphic area.

44
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ld Reinforcement II Z j
| #

2
- Post
«# MNone krocessmg

RC Design Results

Viewing the longitudinal reinforcement on beams

Example: Viewing the reinforcement results on a column

1. Select one column of the portal frame.

2. In the element properties window, go to the Design category > Reinforcement field.

=3 & Shear force
i B Cracking
3 B Fire verification
- Beam calculation
: "B Columns calculation
= — To calculate
-8 Buckling length

I inforcement
Reinforcement d‘,PZBOOOmm’

0 = -8 Punching

- e i ‘ {— Position
- - [ B 0

| — Capacity design O Disabled v

Enabled

Auto

Properties- Reinforcement options

3. Click @-’ll to open the ‘Modification of longitudinal reinforcement’ dialog box. The values of
the real reinforcement and the calculated reinforcement for the selected column can be

viewed.
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Modifications of longitudinal reinforcement bars - Linear No 17

llc [ Lo "“1 »

L - L A '
Dameter " - Duameter m
Sp ange  [Sragtte -| Swp angle  [Suaghtte -l

i angde Isrmu v| H.oage [Saghtbsr hd

e
2 Theomtcd R = 1 g
2 Cave !
Calcudated values
— ¥V " B R X rooedviie .

Detailed rebar definition on a column

5. Click Interaction curves to access the interaction curves window.

pud

Interaction curves - Linear No 17
[T -] Aroe [ [105 1.35¢(1 DJ+1.5[3 Srw}e1.05x[2_~]
Save View | Fx [13753kN Apscissa  |Om Fa

Interaction curves My/Mz - Linear No 17
2 Mz (kNrm)

-

W My (W'

Interaction curves for column

46



r
A

4 4

GRAITEC Advance Design Starting Guide

Itis possible to view the position of the force componentrelative to the interaction area. For advanced
visualization options, double-click the diagram, and the interaction curve is displayed in a new
window.

> 8.2.2 Steelresults

During the post-processing step, after the steel calculation, the steel expert module performs the
verification of deflections, section resistance, and element stability according to second-order
effects (buckling and lateral-torsional buckling), and the optimization of steel shapes.

The steel results post-processing commands are available on the Results tab, Steel Design Results
panel once the steel calculation is done.

¥/ Deflections 1st criteriol / =
. %
Post l'
Processing m :

Steel Design Results

None

The calculated buckling and lateral-torsional buckling parameters for each steel element can be
viewed in the properties window.

Example: Verifying the steel elements’ stability

1. On the Steel Design Results panel:

e Select theresult type: Stability.
e Select the result: Work ratio.
e Click Post-processing.

¥ | stability - 2 e . e
¢ |Work ratio R // Il

Example: Verifying the steel elements’stability
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2. Access the ‘Results’ dialog box by pressing <Alt + Z>.
3. Access the Options tab and select Extreme values.

4. Click <OK>.

> 8.2.3 Steel elements optimization

The steel design module verifies the steel elements according to parameters specified by the global
steel settings.

The program identifies the steel shapes with a higher / lower work ratio than specified and suggests
more appropriate cross-sections.

Calculation Settings x

Werification
Safety factors Optimisation mode
|| Optimisation {* by element (" by design template (" per system
Sort fil
ot protiies " by sections " by name

Buckling

Angle verification Optimisation criteria

Calculation Sequence
Iv if the strength/stability work: ratio is greater than: 100 v
I~ if the strength./stability work ratio is less than: 5 F
¥ if the max/all deflection ratio is greater than: 100

Search range

{* Automatically determined

[==)

" Automatically determined with a maximum limit

QK | Cancel Help

Steel- General settings

The suggested shapes can be accepted in whole or in part. Then, it is necessary to rerun the FE
calculation and the structure optimization. These operations can be iterated until the appropriate
work ratio is obtained for all steel shapes.

Example: Optimization of steel shapes

1. On the Results tab, Steel Design Results panel, click I' . The ‘Suggested shapes’ dialog box
appears. The steel sections with a work ratio out of the specified range are displayed in red.
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| Suggested Shapes X

Stre /stabiity| Deflection /s tabilty | Accepted
"."""‘I Cross sections I wt;n':uho work ratio solutions I work ratio | work ratio I m:.t:nl
: PE200 5% B% PE200 9% B %
s HEAZ00 | Q2% I HEA200 | 2% T a%
9 HEA200 | 103 % % | HEAZ20 | 7% | %% | HEAZ20
10 % |l PE20 | 8% | 2% | €220
1% % | HEAZZ0 | % [ % | HEA220
18 5% s | : | % | ax | PE220
Osliassiion aaitiod 19 2% | 9% | HEA200 [ 2% | s% |
) % "% PE200 9% 1%
21 “% I | WEAZ0D | “ N I 21%
2 9% I 1% | HEA200 | 9% %
2 ®w% | e% | PE200 % | a%
2 %% “% ) “% S%
P %% %% | PE200 | %% [ %%
2% 9% | se% | PE200 | %% | %%
Fij @% T a% | PE200 | @ I~ %
2 @ % =% | PE200 [ 6% [ =%

Optimization of steel shapes

2. Click Accept all to accept the suggested shapes.

3. Click <OK> to close and apply.

4. Rerun the finite element calculation and the steel calculation.

After the calculation, open the ‘Suggested shapes’ dialog box. If there are other suggested shapes,

repeat the above steps until you obtain the work ratio comprised in the specified range for all steel
shapes.

N Strengthistability| Deflection Suggested Strength/stability| Deflection

R Eo T work ratio work ratio solutions work ratio work ratio
4 IPE200 7% 2% IPE200 7% 32%
5 HEA200 51% 52% HEA200 51% 52 %
9 HEA220 90 % 62 % HEA220 90 % 62 %
10 IPE270 91% 23% IPE270 91% 23%
14 HEA220 90 % 62 % HEA220 90 % 62 %
15 IPE270 91% 23% IPE270 91% 23%
19 HEA200 51% 52% HEA200 51% 52 %
20 IPE200 7% 2% IPE200 % 32 %
21 HEA200 53% 20% HEA200 53% 20%
2 HEA200 S8 % 1% HEA200 58% 1%
23 IPE200 44 % 44 % IPE200 44 % 44 %
24 IPE200 50 % 49 % IPE200 S0% 45 %
25 IPE200 52% 51 % IPE200 52% 51 %
26 IPE200 52 % 51% IPE200 52% 51 %
27 IPE200 44 % 44 % IPE200 44% 44 %
28 IPE200 50 % 49 % IPE200 50 % 49 %

> 8.2.4 Saved post-processing views

A post-processing view saves the entire post-processing scenario (i.e., result type, result component,
selected analyses and elements, results in visualization settings) together with the display settings of
the model (i.e., viewpoint, rendering, etc.). For each post-processing view, a corresponding image file
is saved to disk. The saved images are in the Document mode of the project browser.

Post-processing views automatically replay the saved post-processing, without having to manually

recreate the post-processing scenario. Moreover, if the structure settings were changed and the
results were modified, the updated post-processing views display the new results.

Example: Creating a post-processing view

1. Define a (1, -1, 1) view of the workplane: press <Alt + 5>.
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2. Set a ghost display of the descriptive model: on the Home tab, Render Modes panel, click = .
3. Access the ‘Results’ dialog box by pressing <Alt + Z>. On the FE tab, select:

e Forcesresult type.

e My result onlinear elements.

e Mxxresult on planar elements.
e 101loads combination.

4. Click <OK>.

5. On the Results tab, click Save View to save the post-processing.

:1" Home Objects Litilities Analysis Results Documents BIM Manage De
= ?' 22, value on diagrams E & Forces * &% Mone E
ke 00— o f=j 1011.35%[1 D] T My .
Save | Results U Launch B N Post
view = JSettings Calculation = f=i & M Processing
Settings FEM Results
Project Browser T x |USER view
Analysis: 101 ( 1.35x[1 D] )
F ™ GRAITEC . :
) Linear Element : My Planar Element : Mxx Section Cut : M
Local Axes
ﬂ Smoothed values

Il odel Analysis [rezign [rocument
& Structure
EE Analyses
----5 Elementary Case
------ o Generalized buckling
----5 Combinations
------ o Envelopes
. o Pushover
- ¥ Post-processing
I. 2 Forces My Mux 'ID1|
:f.ﬂ Saved views
----- ¥ Construction Stages

Creating a post-processing view-My efforts

To access a saved post-processing view: double-click it in the Project Browser.

> 8.2.5Reports

Advance Design provides an advanced and powerful report generator tool, with which the desired
reports are easily defined. The available report templates can be used, or new templates can be
defined. Thereport generator filters its content according to the current settings and available results.
At the same time, the report content takes the selection of elements (if any) into account.
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Example: Generating a report

1. From the menu, select Documents > Standard Report; the report generator automatically loads the
standard report template.

— -
B Report Generator 7 X
SR X Document lTabIe ] Post-pmcessing] Curve I Views I Cther 4| »
= 23 Standard Report
@ Cover Shest A Cover Sheet

Table of contents
[=-Ch Standard Report C Chapter
5| Nodes displacements by entities

Point Support actions by element Imag.e
Linear elements forces by elsmerts Section break
Page break

Planar elements forces by element

Planar elements moments by element

Min. linear elements stresses by element

Max. linear elements stresses by element

Planar elements stresses by elements in upper Fibre
Planar elements stresses by elements in neutral fibre
= - Planar elements stresses by elements in lower fibre
Characteristic values of modes

Load | Save Table properties Case/Combinations X Create tables
Display detailz | Generate | ‘ Close |

Generating a report

2. 0On the Post-processing tab of the report generator, select the post-processing view.

3.In the report's content section, select the table with forces on planar elements and click the arrows
to insert the post-processing right below.

B Report Generator 7 x

@t b X Documerﬂ Table Curve } Views IOther Al
Ea Documert
.. @ 2 Forces My Max 101 E 2 Forces My Meox 101 I

W ”
vy N

Load | Save Table properties Case/Combinations X Create tables

Display detailz Generste ‘ Close ‘

4. Click Case / Combinations and select only combination 101 in the Displacements, Forces, and
Stresses tabs.

5. Click Generate to start the report creation. When finished, the report is automatically displayed
with the document viewer application.
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9. Design Modules

The Design mode is used for designing reinforced concrete elements and steel connections using the
Advance Design Reinforced Concrete and Steel Connection modules. The Design mode is only
available after the FEM analysis is completed.

The Design Modules ribbon only becomes active after analysisis performed, and an element is selected
in the Design tab of the Project Browser by double-clicking on it.

The Design Modules tab of the Advance Design Ribbon provides you with access to commands from
the Reinforced Concrete module and Steel Connection module. This way, you can achieve the entire
design process within Advance Design.

REHEIEED: Sousture e« Advance Design - Verion 023 - @ =

Analsis  Resuls  Detments  BM  Manage

Do EsDa

Project srowser %X [ Model |Interaction Curves | Diagrams | Interactive Drawing Column: [COLM- - Linear-A]

r Y oamee
3
A 0,19 kai-m,
ez 2

058 kN
Portal frame. Y 17 kN -m
PR 05.46 kN
Columns 16! .

1
=
o A
Ol s H
=l
o
o
0
-0
o/
b
7| 6 o] - [0 @ [ (=] [ ] )
-
1 —
p26 kN -m
aO&e s a0 ks o
0.13 kN-my 2
2245 kN
§ J
St 030 |
| X8 [w) B @) = =@ v
[ R Erere—— Lo
Coleuloton results | Emors and warmings ection abscizsa: | 189 M| Section depth: 250.0 mm A EE R
Laacing resus for 1 - inear e T i

The Design Modlules tab of the Advance Design Ribbon

9.1 Concrete Elements

Once the FEM analysis is complete, the user can open any element from the model by:

1. Applying the Open with Design Modules command from the contextual menu
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Cancel selection

Zoom / Selection

Cross Section Stresses

Result Curves

Create DOF restraints on selection

Create DOF constraints on selection
Connections 4

Export to Design Modules
I & Open with Design Modules I

Display mesh on selection

Selection 4

2. By double-clicking on an element in the Design tab of the Project Browser.

Project Browser LA 4

F M GRAITEC
(|

a

Design

1 - Linear

2 - Linear
----- & - Linear

11 - Linear
12 - Linear

16 - Linear

2
I
I
I
H 7 - Linear
I
I
I
I

17 - Linear

Five types of concrete elements can be calculated using the Advance Design modules: footings
(continuous and isolated), beams, columns, slabs, and walls.
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(2] [F][@)[w] [ [B) & (&[]t Fa][=] [E]

Advance Design modules: isolated footing

(2| [F] X8 w2 |G 8] [ (] Fa [=]

Advance Design modules: beam
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/

2| [F][x][@[w][-) G & &)= [t =]

Advance Design modules: column

Reinforcing Method | FEM based  *

(2| [F][@] (] -] () 1] [+ o [ ] )

Advance Design modules. slab
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b

AR IR R =

Advance Design modules: wall

The unavoidable step before running a structural design session is to define the structural design
assumptions.

Structural design assumptions can be split into two different families:

e Design assumptions (Design Settings)

"IGRAITEC %
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.~ Design Assumptions

B @

Footing Reinforcement

General Design

Footing Design

Bearing Verification
Geotechnical Verifications
Multilayered Soil Verification
Seismic Design

Reinforced Concrete
Cracking

Concrete Covers

1 GRAITEG
n VADVANCE DESIGN

Design method

Consider earth loads and overloads
Consider footing self-weight

Provide minimum reinforcement area

Provide constructive reinforcement area

Constructive reinforcement area

Pedestal Reinforcement

| Strut-and-tie

] EO

[ Top
[ Bottom

160.00 mm®

Consider pedestal self-weight
Reinforcement increment step

Preliminary Sizing

10.00 mm*

dA

dB

dH

Mumber of iterations

glE|lE s 0
G| ;|3
3 3 3

o]

k || Apply || Close |@

Design Assumptions

e Constructive dispositions for the automatic placement of bars inside concrete members
(Reinforcement Settings)

Yo -
.+ Reinforcement Assumptions

]l

]

Pad
4 Supported Element
Longitudinal

Transversal

O GRAITEC
w MV ADVANCE DESIGN

General Settings

Reinforcement along X

Reinfarcement along ¥

Distribution type

Minimum bars spacing

Maximum bars spacing

® Ba

rs with hooks

O Closed links

® Ba

rs with hooks

O Closed links

Standard v

=
"
(=]
3

Uniform spacing [ |0.00 m
Maximum bars diameter =10 v
Provide welds for transversal bars ™

Hooks

Angle Auto v
Bottom bars along X/ Y !

Top bars along X /Y !

Links hooks angle 135° E

Mandrel Diameters for Bent Bars

Method

List of available diameters

[

From library v

30 40 60 80100125 160 20

s

Ok

|| Apply || Close |@

Reinforcement Assumptions
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Both assumption families (Design and Reinforcement) are country-code dependent (Eurocodes with
different national appendixes, US codes, Canadian codes, NTC codes).

When all assumptions are set, you can calculate the model. The modules will automatically generate
the reinforcement needed for the efforts transferred from Advance Design.

&

ﬂH[H{HHIHH

) I

/N

HHW{HHHHH
!HHH!HHJNN

LI

I
ST ary

Presentation of Main and Secondary bars

After the reinforcementis generated, you still have the option to adjust it. The reinforcement can easily
be modified, or new bars can be added, with the possibility to see if the area of modified bars exceeds
the theoretical area calculated by the Advance Design module.

The calculated reinforcement can be restored at any point by using the ‘Restore from calculation’

option.

" Reinforcement

& &

4 Pad
Bottom Bars Along X
Bottom Bars Along ¥
Top Bars Along X
Top Bars Along ¥
I Supperted Element Longitudinal
I Supported Element Transversal

r YoRamEe
o

Reinforcement Sections Q 111
Theoretical reinforcement 30010 mm® d
L]
Real reinforcement 31400 mm* - ——
General Settings — 1 -
Bar mark b e =
—1 .
£ L= -
Quantity @4 | I .
L.
Dismeter 410 <y [ L
Spacing (5): 2267 cm T—»"
Offset (O} 700 cm
Covers
Top T 000 cm
Eottom (8): 7.50cm
L1 L2
Lateral left (L1): 1400 em [ [
+ +
Lateral right (L2): 400 cm
Hooks
Angle left 90,00 - 1 B 2
Angle right 90.00° -
Length left 0.16m

Length right

0.16 m

|Resmre from calculation

Restore.

Reinforcement dialog - ‘Restore from calculation’ option
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The status of calculation results is displayed in the Design mode for each separate element after
performing the calculation. A green check sign will appear for the calculated element that has no error
message or failed verifications, which means that the obtained maximum work ratio for that element
is smaller than100%. Otherwise, when at least one verification provides a work ratio greater than 100%
or at least one error message is displayed, an X red sign will appear.

Project Browser 1 x

F A GRAITEC
L

A

Design
Model

1 - Portal frame

& 7 - Columns

& 8 - Beamns

& 9 - Slabs
; D& 1 - Planar
E|D = 10 - Supports
[Z]¥k; 3 - Rigid Point Suppert
ﬁ 4 - Rigid Point Support
[#Iws 7 - Rigid Point Support
1'5 10 - Rigid Peint Support

minln

9.2 Steel Connections

The steel connections available in Advance Design make it possible to quickly design a variety of
connections in Advance Design projects. The Steel Connection module will help you work more
productively when modeling, covering all the steps needed to define a steel joint and customize its

properties including the main members of the connection, additional joint elements, connectors, and
materials.

Once the element is opened in the module (in the same way as for concrete elements), the joint
elements and calculation assumptions can be modified to satisfy your needs.

BEEEOES @

s Uilibes  Ansbss  Rewhs  Dosuments

® Meds | Imarsctive Drauing

200 mm

Wit Layomit

W (W) Srarened

ok | [ apsty |[ Conce

2118 e 2] [ [0 5[] -0 -|l%

Loadig results ot 19 68 BE 400

= ; [l

Steel Connection- Geometry dialog
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The efforts from Advance Design are transferred as the envelope of efforts for a simple reason: for
steel structure, there are too many load cases\combinations and the calculations take too long.

Using the envelope, the calculation is done in just a few seconds.

Steel Connection - Loads and combinations >

|| Load Cases | Combinations | Loads definition

v =

Add Del ID Code Load case W M M
+ X 1 EG 1-D ~|8.85 kN 0,00 kN-m -13.95 kN
+ X 2 EQ 2-1 ~| 0,00 kN 0,00 kN-m 0.00 kM
+ X 3 ECN 3-Snw “|7.09 kN 0,00 kN-m -TI7 kN
+ x 4 B 4 - WX+5 ~|-32.18 kN 0,00 kN-m 33.86 kN
+ X 5 ECN 5 - Sndrft)+ v |4.84 kN 0,00 kN-m -2.90 kN
+ X 6 ECN 6 - Sndrft- “|7.08 kN 0,00 kN-m -12.65 kN
+ X 7 ECN 7 - Sndrfty+ “ | 842 kN 0,00 kN-m 878 kN
+ X 8 ECN 8 - Sndrfty- “|7.18 kN 0.00 kN-m -7.51kN
+ x 9 9 - WX+52 ~|-18.35 kN 0,00 kN-m 1117 kN
+ x 10 ey 10 - WX-S ~ | 0.54 kN 0.00 kN-m 9.04 kN
+ x 11 ey 11 - WX-52 ~|14.55 kN 0.00 kN-m -6.48 kN
+ x 12 e 12 - WY+S * | -0.79 kN 0.00 kN-m 70.93 kN
+ X 13 e 13 - WY+52 “|-972 kN 0,00 kN-m 7102 kN
+ X 14 ey 14 - WY-5 ~|-319 kN 0.00 kN-m -29.56 kM
+ x 15 £ 15 - WY-52 ~ | -3.04 kN 0.00 kN-m -31.04 kN
‘ c Reset all loads values

F A GRAITEC
]

| | Ok || Apply || Cancel

Steel/ Connection - Loads and combinations

You can know exactly from which combinations from Advance Design the envelopes are created
because in front of each envelope the combination is displayed. At any time, supplementary efforts
can be added.

The status of calculation results is displayed in the Design mode for each separate connection after
performing the calculation. A green check sign will appear for the calculated connection that has no
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error message or failed verifications, which means that the obtained maximum work ratio for that
element is smaller than 100%. Otherwise, when at least one verification provides a work ratio greater
than 100% or at least one error message is displayed, an X red sign will appear.

Project Browser 1 x
F A GRAITEC
LM
b odel Analysiz Design Document
E-[]== Model

E-[]-= 1 - Back Structure
D & 7 - Front Structure
D = 16 - Supports
..[]& 17 - Windwalls
E|D = 18 - Connections

9.3 Output: Calculation Results Tab

~.[/12% 1-BP IPE 400
.[+=% 2 - BP IPE 220
[PSF. 3 - APEX IPE 330
[WIBS: 4 - MEP IPE 330/400
..[/]2% 5 - BP IPE 330

For each performed verification, the ‘Calculation results’ tab displays the verification type,
combination, value, limit, and work ratio.

Verification type Combination Value Limit Work Ratio
¢ - - -."
Bearing resistance [I; Ei]'I.ESK[‘l 6]+ 1542 Q1+0.75x 393.83 kN 363.08 kN 108.47%
Sliding 113: =1 G]+1.5x[2 Q) 3832 kN 130.02 kN 29.47%
Cwvertuming 101: 0.9%[1 G] 3.08 1.50 73%
Settlement 123: 1x[1 G]+1x[2 Q)+0.5x[3 N) 11.09 em 5.00 cm 221.76%
Punching [I; ﬁ]1.35x[‘| Gl+1.32 Q+0.75x 0.37 MPa 0.78 MPa 47 FLFA
Reinforcement Real Theoretical Ratio
Bottom Along X 102050 m’ 045,70 mm’
Bottom Along ¥ 628,00 mm* 55071 mm’
Top Along X 352.10 mm* 31210 mm®
Top Along Y 301.80 mm® 78,03 mm* B
Calculation results

Once the element is calculated, you can display the drawing on the screen, printit, or save the drawing

on the computer.
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On the drawing, the program automatically creates a bar schedule and a title block with all the
information about the project and the element (this information will be imposed in ‘Drawing Settings’

from Advance Design modules).

Model | Interactive Drawing | Analysis diagram | Stability diagram

4 Drawings

- Sheets
* Sheet 1

4 Views
* Column section 1
* Section ¥
* Section X
* Elevation 1

- Schedules
View Pmp:rl-ix: i
Name Section X
Scale 1:20
Symbo! X
Level symbol
Drawing Templates
Drawing template Drawing template (cm).dwt

Pracessing

[«

Footing: [FOOT-1 - Rigid Point Support-A]

~J)

Section X

Section X-X

Scale 1:20 040
5 0.40 1

4

-5
+0.00 m
6 -—
4
i v

Interactive Drawings - Rigid Point Support

You can manage all drawing components in the same window. For example, you can quickly add any
number of new views to a given drawing.

9.4 Advance Design Modules Reports

One of the greatest features of Advance Design modules is producing a set of available reports.
You can preview reports using the Report Designer tool or export them in DOC or PDF format.

:

=

2 6

5 | Report |Generate] Display Bill
1a | Settings |Report ~}| Settings| Mate
__
Generate Report
% Preview Report
% Errors
[,
_ Combinations
b
Report Designer
o=
.
B
Report Designer tool
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You can define general options regarding calculation reports such as report type, chapter
customization, or saving options (format, location). These settings will be further considered when
launching the reports generation or preview commands.

Project. Daie: 06222022

LI GRAITEC 1
3~ Righl Point Support
GRAITEC INNOVATION [ e ]
. graitee.com I Do I
17 Burospace 91572 Baévres ry | “Draning | 3
Reinforeed concrete footing
Table of Contents
1 Geometry 2
2 Sailinput 2
3 Loads and 3
4 Global 4
41 Localization 4
42 Unts, 5
43 Materiak s w - a
44 Concrete covers 5
5 Design 6
6 Bearing resistance check 7 £
6.1 Bearing resistance
62 Bearing resistance verification E
7  Load 9 E| k| L
7.1 Compressed surface verification. 9
72 Simplified cccentricity verification 9 o h
721  Ellipse interaction verification. 9 9
8  Sliding veril i 9
%1 Sliding verifs it UL 10 ‘
9 Overturning verificati n -
1 ificati i Type of footing : ISOLATED FOOTING
11 itudinal reinforce: 11
111 Footing reinft lculation 1 Geometry deseription Altitude level (mm)
112 Suppored element reinf 13 Footing (mm) Pocket (mm) Footing SE
12 Sir 14 Width | Length | Height | Width | Len Depth_| T Bottom | T
13 Punching shear check 15 1000.0 | 10000 | 3000 | 2000 | 100.0_| 100.0 00| -3000 0.0
14 Bill of material 16 Supported element position
Left L=400.0 mm
Right M=4000mm
Rear P=450.0 mm
Front Q=450.0 mm
Element under footing
Type of clement under footing None
2 Soil input
No top level for water sheet.
No bottom level for water sheet.
Advance Design RC Footing 2023 Page [ of 16 Advance Design RC Footing 2023 Page2 of 16
Reportpresentat/on
9.5 Masonry Wall Module

Using the Advance Design Masonry Wall module, it is possible to design masonry walls, modeled as
planar elements (shell elements).

> 9.5.1 Workflow

A masonry wall modeled in Advance Design must meet several conditions to be exported/opened in
the Masonry Wall module:

e Vertical planar element,
e Material: masonry,

e Shape:rectangular,

e With/without openings.

Please note that the masonry material contains information about the masonry construction (including
the number and type of layers, their thickness, type of masonry units, and mortar) and can be created
directly or imported from the Libraries. Depending on the norm selected in the Localization settings,
different types of materials can be selected. Six types of walls (by the number and type of layers) are
available and can be selected depending on your needs.
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Materials T 22

Designation Family  Standard Type Calor

5235 STEEL  EN10025-2 5235 |

5275 STEEL EM 10025-2 5275 . b0...

5385 STEEL  EM10025-2 5355 . eb...

C25(30 COMCR... EMNZ206 C25/30 . Be...

C20/25 COMCR... EMN208 C20/25 5B...

BOISC TIMBER  Timber User User . 00...

b SingledeafWall  MASOM.. EMN 1936RO0O Single-leaf . . 00...
Add Delet
Mechanical Propertes >> Properties EM 1996/R0... >> Libraries =<

_Library

C\ProgramData)\Graitec\Ad Design|2023\R. \ I Material ac| - == Rl
Family | MASONRY ~ | Standard  EN 1936/General -
Cavity wall
Double-leafwall A mport
FacedWall
Grounted cavity wall -
Single-leaf Wall
Stiffened single-leafwall

Delete
Help OK Cancel
Material libraries

Please note that the material properties (masonry unit, mortar, thickness, etc.) will be defined in the
same window, depending on the selected standard:

Materials T &
Designation Family Standard Type Calor
5235 STEEL  EN10025-2 5235 | X
2275 STEEL EM 10025-2 8275 . b0..
5355 STEEL EN 10025-2 5355 . eb...
C25(30 CONCR.. EN206 C25/30 M 5.
C20/25 COMCR.. EN20& C20y25 . 58..
BOISC TIMBER  Timber User User . 00..
) SingledeafWall  MASON.. EN13%6/RO single-leaf.. [l 00..
Add P
Machanical Proparties >> Properties EM 1996/R0... << ] Libraries >>
Wall section name Single-deaf Wall
Wall type: Single-leafwall "
Lesf1 (outer) Leaf2 (inner) |
Wasanry unil Solid clay brick, class (U
Martar General purpose - M1
Thickness 2000 cm
Fullyfilled vertical joints Yes
Beanng Yes
Leafparameters B Automalically caleulated
b b 10.00 MPa
fm 0.00 MPa
i3 2.76 MPa -
4 | »
Longitudinal joint No o Tatal thickness 2000 cm
Layers connecled by ties Thickness forbending 2000 em
Cavity thickness Thickness for bearing 2000 cm
Cavity infill -
<« j B
Help 0K Cancel
Properties
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The workflow is the same as for reinforced Concrete walls: after running the FEM analysis, masonry
walls can either be opened directly, using the Design tab or can be exported to the standalone module,
using a command from the right-click menu.

Cancel selection

Zoom / Selection

Result Curves

Create DOF restraints on selection

Create DOF constraints on selection

Connections [ 4

FFF &y Export to Design Modules

A& Open with Design Modules

Display mesh on selection

Selection LB

Opening/exporting a masonry wall in the Design Module

The following data will be exported to the Masonry Wall module:

e Wall Geometry

e Openings

e Loads:
o Load cases and combinations
o FEMresults (efforts)

In the Masonry module, you can modify the wall geometry, wall section, and design assumptions before
running the calculation.
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Model | Stresses | Strips | Wall: MASONRY-1 - Planar-A]

0.75

2.00

| 025 |

Masonry wall module

> 9.5.2 Calculations and results

The Advance Design Masonry Wall module supports calculations according to Eurocode 6 - with
national appendixes, the Italian norm NTC 2018, and the Romanian norm CR6-2013.

Note: The National appendix for Germany is not available in version 2023.

Depending on the selected norm, the Masonry Module performs a Detailed or Simplified Calculation,
and a Calculation report will be available.
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1

Geometry description

3.0

3

Global assumptions

Masonry design calculation:

Loadings and combinations:
Calculation method:
Fire data

Fire resistance:

Criteria:

Exposed sides:

31

Localization

Localization

Element type
Element ID

Position

Drawing

Level

32

Lengths
Forces

Units

Moments

Stresses
Angles
All the lengths are linked to the "Small lengths® unit from the GUI.

EN1996-1-1/ EN 1996-3.
IBC 2012,
Detailed

No fire
R
1

Europe

Masonry Wall

1

MasonryWall |, Level |
M

mm

kN

KN-m

MPa (N/mm?)

°

33 Material
Partial Factors T,,
ULs SLS AULS SULS
C | Shear | Flexural Tension
2 2 2 1 2 1.5
4 Verification of wall loaded mainly vertically (EN 1996-1-1 — Detailed method)
4.1 General calculation data
Clear height of wall

Clear height of wall

Height of the level

Thickness of the upper slab / beam

Calculation report

hw=h, -D,

h = 3000.0 mm - 200.0 mm = 2800.0 mm

by = 3000.0 mm
Dy = 200.0 mm

Please click on the links below for detailed information about the Advance Design Modules' capabilities
and features:

e Advance Design Steel Connection module

e Advance Design RC Footing module

e Advance Design RC Beam module

e Advance Design RC Wall module

e Advance Design Column module

e Advance Design Masonry Wall
r — — 67
(~ GRAITEC


https://www.graitec.com/Help/Advance-Design-modules/Steel-Connection/desktop/Explore_the_User_Interface.htm
https://www.graitec.com/Help/Advance-Design-modules/Footing/desktop/Explore_the_User_Interface.htm
https://www.graitec.com/Help/Advance-Design-modules/Beam/desktop/Explore_the_User_Interface.htm
https://www.graitec.com/Help/Advance-Design-modules/Wall/desktop/Explore_the_User_Interface.htm
https://www.graitec.com/Help/Advance-Design-modules/Column/desktop/Explore_the_User_Interface.htm
https://www.graitec.com/Help/Advance-Design/desktop/Masonry_Wall.htm

