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Introduction 

SeismoStruct  is a Finite Element package for structural analysis, capable of predicting the large 
displacement behaviour of space frames under static or dynamic loadings, taking into account both 
geometric nonlinearities and material inelasticity. 

The software consists of three main modules: a Pre-Processor , in which it is possible to define the input 
data of the structural model, a Processor , in which the analysis is carried out, and finally a Post-
Processor  to output the results; all is handled through a completely visual interface . No input or 
configuration files, programming scripts or any other time-consuming and complex text editing are 
required. The Processor, moreover, features real-time plotting of displacement curves and deformed 
shape of the structure, together with the possibility of pausing and re-starting the analysis, whilst the 
Post-Processor offers advanced post-processing facilities, including the ability to custom-format all 
derived plots and deformed shapes, thus increasing productivity of users; it is also possible to create AVI 
movie files to better illustrate the sequence of structural deformation. 

 

Structure of the software  

The software is fully integrated with the Windows environment. Input data created in spreadsheet 
programs, such as Microsoft Excel, may be pasted to the SeismoStruct input tables, for easier pre-
processing. Conversely, all information visible within the graphical interface of SeismoStruct can be 
copied to external software applications (e.g. to word processing programs, such as Microsoft Word), 
including input and output data, high quality graphs, the models' deformed and undeformed shapes and 
much more. 

Finally, with the Building Modeller  and Wizard facility  the user can create regular/irregular 2D or 
3D models and run all types of analyses on the fly. The whole process takes no more than a few seconds. 

Some of the modelling/analysis features of SeismoStruct are listed below: 

¶ Ten different types of analysis, such as dynamic and static time-history, conventional and 
adaptive pushover, incremental dynamic analysis, eigenvalue, non-variable static loading, 
response spectrum analysis, buckling analysis and tsunami analysis. 

¶ Twenty material models, such as nonlinear concrete models, high-strength nonlinear concrete 
model, nonlinear steel models, SMA nonlinear model, etc. 

¶ A large library of 3D elements, such as nonlinear fibre beam-column element, nonlinear truss 
element, nonlinear infill panel element, nonlinear masonry elements, nonlinear link elements, 
etc., that may be used with a wide variety of pre-defined steel, concrete and composite section 
configurations. 

Pre-Processor

ɆMaterials
ɆSections
ɆElement Classes
ɆNodes
ɆElement Connectivity
ɆConstraints
ɆRestraints
ɆTime-history Curves
ɆApplied Loading
ɆLoading Phases
ɆTarget Displacement
ɆCode-based Checks
ɆPerformance Criteria
ɆAnalysis Output

Processor

Post-Processor

ɆAnalysis Logs
ɆModal Quantities
ɆEigenvalue Results
ɆTarget Displacement
ɆStep Output
ɆDeformed Shape Viewer
ɆConvergence Problems
ɆAction Effects Diagrams
ɆGlobal Response Parameters
ɆElement Action Effects
ɆStress and Strain Output
ɆIDA Envelope
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¶ Thirty one hysteretic models, such as linear/bilinear/trilinear kinematic hardening response 
models, gap-hook models, soil-structure interaction model, Takeda model, Ramberg-Osgood 
model, etc. 

¶ Code-based Checks ÆÏÒ ÅÌÅÍÅÎÔÓȭ #ÈÏÒÄ 2ÏÔÁÔÉÏÎ, Shear Capacity and bending moment and for 
masonry. Six Codes are currently supported, Eurocode 8, ASCE 41-23 (American Code for 
Seismic Evaluation and Retrofit of Existing Buildings), NTC-18 (Italian National Seismic Code), 
KANEPE (Greek Seismic Interventions Code) and TBDY (Turkish Seismic Evaluation Building 
Code). 

¶ Several Performance Criteria that allow the user to identify the instants at which different 
performance limit states (e.g. non-structural damage, structural damage, collapse) are reached. 
The sequence of cracking, yielding, failure of members throughout the structure can also be, in 
this manner readily obtained. 

¶ Two different solvers: Skyline solver (Cholesky decomposition, Cuthill-McKee nodes ordering 
algorithm, Skyline storage format) and the Frontal solver for sparse systems, introduced by 
Irons [1970] featuring the automatic ordering algorithm proposed by Izzuddin [1991]. 

¶ The applied loads may consist of constant or variable forces, displacements and accelerations 
at the nodes and at the elements. The variable loads can vary proportionally or independently 
in the pseudo-time or time domain. 

¶ The spread of inelasticity along the member length and across the section depth is explicitly 
modelled in SeismoStruct allowing for accurate estimation of damage accumulation. 

¶ Numerical stability and accuracy at very high strain levels enabling precise determination of the 
collapse load of structures. 

¶ SeismoStruct possesses the ability to smartly subdivide the loading increment, whenever 
convergence problems arise. The level of subdivision depends on the convergence difficulties 
encountered. When convergence difficulties are overcome, the program automatically increases 
the loading increment back to its original value. 



 

 

General 

SYSTEM REQUIREMENTS 

To use SeismoStruct , we suggest: 

¶ A PC ɉÏÒ Á ȰÖÉÒÔÕÁÌ ÍÁÃÈÉÎÅȱɊ with one of the following operating systems: Windows 7 and later 
versions of Windows (64-bit) ; 

¶ 8 GB RAM; 
¶ Screen resolution on your computer set to 1366x768 or higher; 
¶ An Internet connection (better if a broadband connection) for the registration of the software. 

INSTALLING/UNINSTALLING THE SOFTWARE 

Installing the software 

Follow the steps below in order to install SeismoStruct : 

1. Download the latest version of the program from: https://seismosoft.com/products/   
2. Save the application on your computer and launch it. First, you will be asked to select the 

installation language: 

  

Selection of setup language  

3. After choosing the preferred language from the drop-down menu, click the OK button.  

  

Installation wizard (first window)  

4. Click the Next button to proceed with the installation. The License Agreement appears on the 
screen. Please, read it carefully and accept the terms by checking the box. 

https://seismosoft.com/products/
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5. Click the Next button. On the next request to select the destination folder, click the Next button 
again ÔÏ ÉÎÓÔÁÌÌ ÔÏ ÔÈÅ ȬÄÅÆÁÕÌÔȭ ÆÏÌÄÅÒ ÏÒ ÃÌÉÃË ÔÈÅ Change button to install to a different one. 

6. Click the Install button and wait until  the software is installed. 
7. At the end of the procedure, click Finish to exit the wizard. 

  

Install ation wizard (last window)  

Uninstalling the software 

To remove the software from the computer: 

1. Open the Start menu. 
2. Click Settings. 
3. Click System on the Settings menu. 
4. Select Apps & features from the left pane.  
5. Select the program from the list of all the installed apps. 
6. Click the Uninstall button that appears. 

OPENING THE SOFTWARE AND REGISTRATION OPTIONS 

To launch SeismoStruct, select Start > Programs or All Programs > Seismosoft > SeismoStruct 2026 > 
SeismoStruct 2026. 4ÈÅ ÆÏÌÌÏ×ÉÎÇ ÒÅÇÉÓÔÒÁÔÉÏÎȭÓ ×ÉÎÄÏ× ×ÉÌÌ ÁÐÐÅÁÒȡ 

 

SeismoStruct Registration Window  
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Before using the software you must choose one of the following options: 

1. Continue using the program in trial mode. 
2. Obtain an academic license by providing a valid academic e-mail address. 
3. Acquire a commercial license. 

 

 

Registration Form 

 

MAIN MENU AND TOOLBAR 

3ÅÉÓÍÏ3ÔÒÕÃÔ ÈÁÓ Á ÓÉÍÐÌÅ ÁÎÄ ȬÅÁÓÙ ÔÏ Õnderstandȭ user interface. The main window  of its Pre-
Processor area, which is the ȬÄÅÆÁÕÌÔȭ ÐÒÏÇÒÁÍ ÓÔÁÔÅ, is subdivided into the following components: 

¶ Main menu  and toolbar : at the top of the program window; 
¶ Modules  bar : below the Main toolbar; 
¶ Input table : below the Modules bar; 
¶ 3D Model window  and settings bar : on the right of the program window; 
¶ Editing b ar : on the left of the program window. 

NOTE: If you choose option 2 or 3, then you have to register using the provided license . 

IMPORTANT: Regarding the license keys please note that , as indicated in the message that appears 

before the opening of the m ain window of the program, the licenses of version 2022 and older  are not 

valid in SeismoStruct 2025. Users are thus invited to request a new license . 
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Pre-Processor Area 

 

Main menu 

The main menu  is the command menu of the program. It consists of the following drop-down menus: 

¶ File 
¶ Edit 
¶ View 
¶ Define 
¶ Results 
¶ Tools 
¶ Run 
¶ Help 

Main toolbar 

The main toolbar  provides quick access to frequently used items from the menu. 

 

Main toolbar  

 

 

 

 

NOTE: The main menu and toolbar are available in each program state (i.e. Pre -Processor, Processor 

and Post-Processor). Only the items useful in the current program state (e.g. Pre -Processor) will be 

selectable ; the other ones will be greyed out . Furthermore, additional components will appear 

depending on the module selected.  
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An overview of all the commands necessary to run SeismoStruct is shown below: 

Command Main menu Shortcut keys  Toolbar button  

File 

New Ctrl+N 
 

Open Ctrl+O 
 

Wizard  
 

Building Modeller  - 
 

Save Ctrl+S 
 

3ÁÖÅ ÁÓȣ -  

%ØÐÏÒÔ ÔÏ 8-, &ÉÌÅȣ   

)ÍÐÏÒÔ ÆÒÏÍ 8-, &ÉÌÅȣ   

)ÍÐÏÒÔ ÆÒÏÍ /ÐÅÎ3ÅÅÓȣ   

%ØÐÏÒÔ ÔÏ /ÐÅÎ3ÅÅÓȣ   

Show SPF file structure  
  

Edit  

Undo Ctrl+Z 
 

Redo Ctrl+R 
 

Add to Group  
 

Organize Groups - 
 

Sort By Name   

Sort By Number   

Copy Selection Ctrl+C 
 

Copy 3D Plot Ctrl+Alt+C 
 

Paste Selection Ctrl+V 
 

Findȣ Ctrl+F  

Find Next F3  

Select All Ctrl+A  

View 

Next Properties Module Ctrl+W 
 

Previous Properties Module Ctrl+Q 
 

Model Statistics  
 

View Large Icons   

View Small Icons   

Define 

Material properties   

Section properties   

Element Classes   

Structural Nodes   

Element Connectivity   

Nodal Constraints   

Restraints   

Linear Curves   

Applied Loading   
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Command Main menu Shortcut keys  Toolbar button  

Phases   

Target Displacement   

Adaptive Parameters   

Response Spectrum Parameters   

Capacity Checks   

Performance Criteria   

Output   

Results 

Analysis Logs   

Modal Quantities   

Step Output   

Deformed Shapes   

Frame Element Forces   

Global Response Parameters   

Member Action Effects   

Stress and Strain Output   

IDA Envelope   

Tools 

Units Selector Ctrl+U 
 

Create AVI File...  
 

Show AVI File...  
 

Redraw 3D Plot -  

0ÒÏÊÅÃÔ 3ÅÔÔÉÎÇÓȣ/Post-Processor 
3ÅÔÔÉÎÇÓȣ 

- 
 

3D Plot Options - 
 

Deformed Shape Settings - 
 

Calculator - 
 

Open SPF Creator  
 

Open SeismoBatch  
  

Run 

Pre-Processor   

Processor   

Post-Processor   

Help 

SeismoStruct Help F1 
 

Rotate/move the 3D model -  

SeismoStruct User Manual  
 

SeismoStruct Verification Report  
 

Verification Examples  
 

Download Sample Files  
 

Seismosoft Forum  
 

Video Tutorials  
 

Send Message to Seismosoft - 
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Command Main menu Shortcut keys  Toolbar button  

Seismosoft Website - 
 

Register New License - 
 

!ÂÏÕÔȣ -  



 

 

Quick Start 

This chapter will walk you through your first analyses with SeismoStruct . 

SeismoStruct has been designed with both ease-of-use and flexibility in mind. Our goal is to get you run 
ÁÎÁÌÙÓÉÓ ɉÅÖÅÎ ÔÈÅ ȬÔÒÏÕÂÌÅÓÏÍÅȭ ÄÙÎÁÍÉÃ ÔÉÍÅ-history analysis) in just some minutes. It is actually much 
easier to use SeismoStruct than it is to describe. You will see that once you have grasped a few important 
concepts, the entire process is quite intuitive. 

TUTORIAL N.1 ς PUSHOVER ANALYSIS OF A TWO-STOREY BUILDING 

Problem Description 

Let us try to model a three dimensional, two-storey reinforced concrete building for which you are asked 
to run a static pushover analysis (in the X direction). The Building Modeller will be used for a fast and 
easy definition  of the building. The geometry of the first and second floor is shown in the corresponding 
plan-views below:  

 

Plan view of 1st floor of the building  

 

 

 

6.00

5
.0

0
3

.5
5

2
.6

5

4
.2

5

4.10

4.00

6.15

5
.0

0

NOTE: A movie describing tutorial N.1 ÃÁÎ ÂÅ ÆÏÕÎÄ ÏÎ 3ÅÉÓÍÏÓÏÆÔȬÓ ×ÅÂÓÉÔÅ. 
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Plan view of  2nd floor of  the building  

Getting started: a new project 

By selecting the File > Building Modellerȣ menu command or clicking on the  icon on the toolbar, the 
Building Modeller initialisation window opens, from which the units, the number of storeys, and the 
ÓÔÏÒÅÙÓȭ ÈÅÉÇÈÔÓ may be selected. Proceed by clicking on the Create New Building Project button. For this 
tutorial the  following settings have been chosen: 

¶ SI Units 
¶ European sizes for rebar typology 
¶ 2 Storeys 
¶ 3ÔÏÒÅÙÓȭ heights: 3m 

 

6.00
5

.0
0

3
.5

5
2

.6
5

6.15

1.45

9
.7

0

1.48



Quick Start 21 

 

 

 

Building Modeller Initialisation module  

Click on the Building Modeller Settings button  and define the Analysis Type (For this tutorial: Static 
Pushover analysis), the Frame Elements Modelling (Inelastic plastic-hinge force-based frame element 
for columns/beams, Inelastic force-based frame element for walls and Inelastic displacement-based 
frame elements for members with length smaller than 1m), the Slabs Modelling (choose to include beam 
effective widths), the Structural Configuration, the Loading Combination Coefficients and the 
Performance Criteria checks to be included in the analysis. 

 

Building Modeller Settings module  
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In order to facilitate the definition  of the elementsȭ ÇÅÏÍÅÔÒÙ ÁÎÄ ÌÏÃÁÔÉÏÎȟ a CAD drawing can be 

imported from the main menu (File > Import DWG...) or through the corresponding toolbar button . 

  

Building Modeller ɀ CAD drawing insert ion  

Begin inserting the structural members from the main menu (Insert > Rectangular Column...) or through 

the corresponding toolbar button  for rectangular columns. Alternatively, select one of the other 

available column sections, L-shaped ( ), T-shaped ( ), circular column ( ) or their jacketed 
counterparts. The Properties Window of the column will appear on the right-hand side of the screen and 
the user can define its geometry, the foundation level, the longitudinal and transverse reinforcement, its 
material properties, the FRP wrapping and the Code-based settings for structural members. In the 
ÍÁÔÅÒÉÁÌ ÓÅÔÓ ÍÏÄÕÌÅ ÔÈÅ ÍÅÍÂÅÒȭÓ ÃÏÎÃÒÅÔÅ ÁÎÄ ÒÅÉÎÆÏÒÃÅÍÅÎÔ ÓÔÒÅÎÇÔÈ ÖÁÌÕÅÓ ÁÒÅ ÄÅÔÅÒÍÉÎÅÄȢ 4ÈÅ 
material set should be defined for every structural member. By default there are two material sets in the 
program, one for the existing members, called Default_Existing, which is used in the current tutorial, and 
one for the new members added for rehabilitation, called Default_New. Users may add new material sets 
or edit the existing ones, but they cannot remove the default material schemes. For this tutorial select to 
modify the Default_Existing material set and assign the C20/25 concrete class and the S500 steel class. 

  

Building  Modeller ɀ Material Sets  
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Building Modeller  ɀ Modify Existing Material Scheme  

By clicking on the Advanced Member Properties button users may define the settings of the structural 
member according to the selected Code.  

 

Building Modeller  ɀ Advanced Member Properties  

Further, the 'insertion point' of the element can be chosen by clicking on the corner, middle or side points 
of the section's plot on the Properties Window. You are allowed to change the sections dimensions by 
clicking on them, whereas the rotation of the column on plan-view can be changed by the 0o, 90o, 180o 
and 270o buttons or by assigning the proper angle on the corresponding of editbox of the Properties 
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Window. Although different foundation levels may be defined for the columns of the first floor, for the 
purpose of the current tutorial a common foundation level of -1000mm is assigned to all the columns. 

 

Building Modeller ɀ Column Element Properties  

The dimensions and the reinforcement of the members (columns, beams and walls) of the first and 
second floor are shown in the following tables: 

 

Columns 

of 1st floor  

Height  

(mm)  

Width  

(mm)  

Longitudinal reinforcement  Transverse 
reinforcement  

C1 400 400 4Å18+4Å16 Å10/10  

C2 400 400 4Å18+4Å16 Å10/10  

C3 750 250 4Å16+8Å14 Å10/10  

C4 300 500 6Å18 Å10/10  

C5 300 500 6Å18 Å10/10  

C6 300 500 6Å20 Å10/10  

C7 250 500 4Å20+2Å16 Å10/10  

C8 300 500 6Å18 Å10/10  

C9 250 1800 (4Å16+8Å14)+#Å10/20+(4Å8/m²)  Å10/10  
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Beams 
of 1st 
Floor  

Height  

(mm)  

Width  

(mm)  

Reinforcement  
at the Start of 
the beam 

Reinforcement  
at the Middle 
of the beam 

Reinforcement  
at the End of 
the beam 

Transverse 
reinforcement  

B1 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o3Å14 u4Å14 Å8/10  

B2 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o4Å16 u4Å14 Å8/10  

B3 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o3Å14 u4Å14 Å8/10  

B4 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o2fÅ20 u4Å14 Å8/10  

B5 500 250 o2Å14 u4Å14 o2Å14 u4Å14 o3Å14 u4Å14 Å8/10  

B6 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o2Å14 u4Å14 Å8/10  

B7 500 250 o3Å20 u2Å14 o4Å14 u2Å14 o3Å20 u2Å14 Å8/10  

B8 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o2Å14 u4Å14 Å8/10  

B9 500 250 o2Å14 u4Å14 o2Å14 u4Å14 o2Å18 u4Å14 Å8/10  

B10 500 250 o4Å16 u4Å14 o2Å14 u4Å14 o2Å18 u4Å14 Å8/10  

B11 500 250 o2Å18 u4Å14 o2Å14 u4Å14 o2Å14 u4Å14 Å8/10  

B12 500 250 o2Å14 u4Å14 o2Å14 u4Å14 o3Å18 u4Å14 Å8/10  

B13 500 250 o2Å18 u4Å14 o2Å14 u4Å14 o3Å14 u4Å14 Å8/10  

B14 500 250 o2Å18 u4Å16 o2Å16 u4Å16 o2Å16 u4Å16 Å8/10  

B15 500 250 o4Å16 u2Å16 o4Å16 u2Å16 o4Å16 u2Å16 Å8/10  

 

columns  

of 2nd floor  

Height  

(mm)  

Width  

(mm)  

Longitudinal reinforcement  Transverse 
reinforcement  

C2 400 400 4Å18+4Å16 Å10/10  

C3 750 250 4Å16+8Å14 Å10/10  

C5 300 500 4Å20+2Å16 Å10/10  

C6 300 500 6Å20 Å10/10  

C7 250 500 4Å20+2Å16 Å10/10  

C8 250 1800 (4Å16+8Å14)+#Å10/20+(4Å8/m²)  Å10/10  
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Beams 
of 2nd 
Floor  

Height  

(mm)  

Width  

(mm)  

Reinforcement 
at the Start of 
the beam 

Reinforcement 
at the Middle 
of the beam 

Reinforcement 
at the End of 
the beam 

Transverse 
reinforcement  

B1 500 250 o4Å16 u4Å14 o2Å14 u4Å14 o4Å16 u4Å14 Å8/10  

B2 500 250 o2Å18 u4Å14 o2Å14 u4Å14 o2Å18 u4Å14 Å8/10  

B3 500 250 o2Å14 u4Å14 o2Å14 u4Å14 o3Å14 u4Å14 Å8/10  

B4 500 250 o3Å20 u4Å14 o2Å14 u4Å14 o2Å14 u4Å14 Å8/10  

B5 500 250 o2Å18 u4Å14 o2Å14 u4Å14 o3Å14 u4Å14 Å8/10  

B6 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o2Å14 u4Å14 Å8/10  

B7 500 250 o2Å14 u4Å14 o2Å14 u4Å14 o3Å18 u4Å14 Å8/10  

B8 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o3Å14 u4Å14 Å8/10  

B9 500 250 o3Å14 u4Å14 o2Å14 u4Å14 o2Å14 u4Å14 Å8/10  

B10 500 250 o4Å16 u2Å16 o4Å16 u2Å16 o4Å16 u2Å16 Å8/10  

After clicking on the Insert Wall button, ÔÈÅ 7ÁÌÌȭÓ 0ÒÏÐÅÒÔÉÅÓ 7ÉÎÄÏ× appears, where the dimensions, 
the reinforcement pattern (longitudinal and transverse at the two edges and at the middle), the pseudo-
columns' length, the foundation level, the material set, the FRP wrapping and the advanced code-based 
properties can be defined. Select the insertion line by clicking on any of the three lines on the geometry 
view (the left is the chosen one in the current example), and insert the structural wall by outlining its 
two edges on the Main Window. 

  

Building Modeller ɀ Wall  Element Properties  
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Insert the beams from the main menu (Insert > Beam) or through the corresponding toolbar button , 
in a similar fashion to the walls. Again, it is possible to easily define the geometry (width and depth), the 
reinforcement (longitudinal and transverse reinforcement at the start, middle and end sections), the 
material set, the advanced properties and select the insertion line on the plan view by clicking on the 
preferred axis (left, centre or right). Additional distributed load may also be defined, which will serve to 
define any permanent load not associated to the self-weight of the structural system or the live loads of 
the slabs (e.g. finishings, infills, etc). 

 

Building Modeller ɀ Insert  Elements 
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Building Modeller ɀ Beam Element Properties  

In order to insert the slabs go to the main menu (Insert > Slab) or click the  toolbar button, assign the 
ÓÌÁÂȭÓ ÐÒÏÐÅÒÔÉÅÓȟ ×ÈÉÃÈ ÁÒÅ ÔÈÅ ÓÅÃÔÉÏÎȭÓ ÈÅÉÇÈÔ, the reinforcement, as well as the additional permanent 
and live loads, and click on any closed area surrounded by structural elements (columns, walls and 
beams). A "Type of Loaded Area" button is available, so that the live loads are automatically assigned 
according to the loading category of the selected Code. It is noted that the self-weight of the slabs is 
ÁÕÔÏÍÁÔÉÃÁÌÌÙ ÃÁÌÃÕÌÁÔÅÄ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ ÓÌÁÂÓȭ ÇÅÏÍÅÔÒÙȟ ÍÁÔÅÒÉÁÌÓ ÁÎÄ ÓÐÅÃÉÆÉÃ ×ÅÉÇÈÔȢ Once the slab 
is defined, its support conditions, which determine the beams where the slab loads are to be distributed,  
may be modified by just clicking on the corresponding boundaries on the Properties Window. Further, 
the option of assigning inclined or elevated slabs, by defining the coordinates and the elevation of just 
three points of the slab, becomes available. 
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Building Modeller ɀ Slab Element Properties  

 

Building Modeller ɀ Categories of Loaded Areas for Slabs 

After inserting all the elements you can change the properties of any section by clicking on it. In 
particular , it is noted that, after defining the slabs, you can see the beamsȭ effective width on the beams 
Properties Window; each beamȭs effective width is automatically calculated, but it can also be changed 
by the user. Further, inverted beams may also be defined, as shown in the figure below: 
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Building Modeller ɀ Beam Element Properties  

Now automatically create the 2nd floor based on the already created 1st one from the main menu (Tools 

> Copy floor...) or through the  button. 

 

Building Modeller ɀ Copy floor dialogue box  

Delete the elements that do not exist in the 2nd floor. Users can delete members from the main menu 

command (Tools > Delete...) or through the  button, or by selecting a rectangular area on the Main 
Window and pressing the delete button. 
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Building Modeller ɀ Delete element dialogue box  

Moreover, an option to renumber the structural members is offered from the main menu (Tools > 

Renumber Elements...) or through the corresponding toolbar button . By clicking on a member the 
selected number is assigned to it, and the numbering of all other members is changed accordingly. 

 

Building Modeller ɀ Renumber  elements  

Cantilever slabs can also be considered by the Building Modeller. In order to do so, a Free Edge must be 
added from the main menu (Insert > Slab Edges & Cantilevers) or through the corresponding toolbar 

button . Once drawn, the Slab Edge is used to outline the shape of the slab. After defining the 
cantilever's corner points, click the Apply button or alternatively click the Reset button, if you want to 
redraw it. After the definition of the free edges that are needed to define a closed area, users can insert 
a new slab. 
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Building Modeller ɀ Add Free Edge 

When you create a building model, it is relatively common that one or more very short beams have been 
ÃÒÅÁÔÅÄ ÕÎÉÎÔÅÎÔÉÏÎÁÌÌÙȟ ÄÕÅ ÔÏ ÇÒÁÐÈÉÃÁÌ ÒÅÁÓÏÎÓ ɉÅȢÇȢ ÂÙ ÅØÔÅÎÄÉÎÇ ÓÌÉÇÈÔÌÙ Á ÂÅÁÍȭÓ ÅÎÄ ÂÅÙÏÎÄ Á 
column edge). For this reason, a check from the main menu (Tools > Verify Connectivity) or through the 

corresponding toolbar button  for the existence of any beam with free span smaller than its section 
height should be carried out. If such beams exist, the following message appears. 

 

Building Modeller ɀ Verify  connectivity  

You may also view the 3D model of the current floor to check for its correct definition through the  
toolbar button. 
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Building Modeller ɀ View Storey 3D Module 

With the building model now fully defined, save the Building Modeller project as a Building Modeller file 
(with the * .bmf extension, e.g. Tutorial_1.bmf) from the main menu (File >Save As...)/  (File >Save) or 

through the corresponding toolbar button . It is noted that this file type is not a SeismoStruct project 
file (* .spf), hence it can be opened again only from within the Building Modeller.  

You are ready to create the new SeismoStruct project. This can be done from the main menu (File > Exit 

& Create Project) or through the corresponding toolbar button . Depending on the analysis type, a 
new window may appear ÆÏÒ ÔÈÅ ÄÅÆÉÎÉÔÉÏÎ ÏÆ ÓÔÒÕÃÔÕÒÅȭÓ ÌÏÁÄÉÎÇ; in our case the nominal Base Shear for 
the pushover analysis should be specified: 

 

Specify Nominal Lateral Load  

Automatically, the program distributes the lateral loads to the structural nodes according to their 
concentrated masses. 
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Pre-processor ς Loading Phases 

The loading strategy adopted in the pushover analysis is fully defined in the Loading Phases module. 
By default the program define a Response Control phase type, a target displacement that corresponds to 
a 2% total drift ratio , 50 steps of analysis, X direction of loading, and the node in the last floor with the 
highest applied load value is defined as the controlled node. 

Pre-processor ς Target Displacement 

The employed Code, the control node and direction, the selected Limit Stated or Performance Objectives 
and the Seismic Action may be easily defined in this module. The default options will be used in this 
tutorial.  

 

Target Displacement module  - Limit States  
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Target Displacement module - Seismic Action 

Pre-processor ς Code-based Checks 

From version 2016 onwards the option to automatically undertake chord-rotation and shear capacity 
checks is provided. In this module the Code employed for the checks, as well as the Safety Factors and 
the achieved Knowledge Level may be assigned. The Advanced Member Properties of all the elements, 
defined in the Building Modeller, may also be visualised and modified in the Code-based Checks module. 
For the purpose of the current tutorial, the chord rotation and shear capacity check in the significant 
damage limit state will be introduced. 
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New Code-based Capacity Check module 

 

Code-based Checks module 
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Pre-processor ς Performance Criteria 

In the Performance Criteria module appear the criteria that were set in the Building Modeller Settings. 
By default the members' chord rotation and shear capacities are checked. 

Pre-processor ς Analysis Output 

Before accessing to the Processor  area, you have to set the output preferences in the Analysis Output  
module, as shown below: 

 

Analysis Output module  

Processor 

In the Processor  area you are allowed to start the analysis. Hence, click on the Run button. 
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Processor area 

 

Running the analysis  
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When the analysis has arrived to the end, click on the toolbar button  or select Run > Post-
Processor from the main menu. 

Post-processor ς Target Displacement 

The Post-Processor  area features a series of modules where results can be visualised, in table or 
graphical format, and then copied into any other Windows application. 

In the Target Displacement  module you have the possibility of visualising the capacity curves before 
and after the linearisation, as well as the calculated target displacements for the limit states selected in 
the Pre-Processor. 

 

Target Displacement module  

  

NOTE: You may choose between three graphical options: (i) see only essential information, (ii) real -time 

plotting (in this case Base shear vs. Top displacement capacity curve) and (iii) real -time drawing of the 

deformed shape. The former is the fastest option.  
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Post-processor ς Deformed Shape Viewer 

In the Deformed shape viewer  module you have the possibility of visualising the deformed shape of 
the model at every step of the analysis. Double-click on the desired output identifier to update the 
deformed shape view (see figure below). 

 

Deformed Shape Viewer module  

It is also possible to visualise the elements that reach a particular Code-based check or performance 
criteri on, which can be done by ticking the corresponding display option and selecting from the lists 
below the checks or criteria to be displayed. Finally, the displacements values may also be displayed by 
checking the relevant checkbox. 
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Deformed Shape Viewer module, deformations and Code-based Checks display  

Post-processor ς Global Response Parameters 

In the Global Response Parameters  module you can output the following results: (i) structural 
displacements, (ii) forces and moments at the supports and (iii) hysteretic curves. 

First, in order to visualise the displacements, in the x direction, of a particular node at the top of the 
structure, (i) click on the Structural Displacements tab, (ii) select, respectively, displacement and x-axis, 
(iii) select the corresponding node from the list (-> n2_C5up) by ticking the box, (iv) choose the results 
visualisation (graph or values) and finally (v) click on the Refresh button. 

 

NOTE: The results are defined in the global system of coordinates  and may be exported in an Excel 

spreadsheet (or similar) as shown below.  



42 SeismoStruct User Manual 

 

 

 

Global Response Parameters Module (Structural Displacements ɀ graph mode)  

 

Global Response Parameters Module (Structural Displacements ɀ values mode)  

Right-click on the values 
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Second, in order to obtain the total support forces (e.g. total base shear), (i) click on the Forces and 
Moments at support tab, (ii) select, respectively, force and x-axis and total support forces/moments, (iii) 
choose the results visualisation (graph or values) and finally (iv) click on the Refresh button. 

 

Global Response Parameters Module (Forces and Moments at Supports ɀ graph mode)  

Third, in order to plot the capacity curve of your structure (i.e. total base shear vs. top displacement), (i) 
click on the Hysteretic Curves tab, (ii) select, respectively, displacement and x-axis, (iii) select the 
corresponding node from the drop-down menu (e.g. n2_C5up) for the bottom-axis, (iv) select the Total 
Base Shear/M oment option for the left-axis, (v) choose the results visualisation (graph or values) and 
finally (vi) click on the Refresh button. 
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Global Response Parameters Module (Hysteretic Curves ɀ graph mode)  

In order to have the shear forces with positive values, (i) right-click on the 3D plot window, (ii) select 
Post-0ÒÏÃÅÓÓÏÒ 3ÅÔÔÉÎÇÓ ÁÎÄ ɉÉÉÉɊ ÉÎÓÅÒÔ ÔÈÅ ÖÁÌÕÅ Ȱ-ρȱ ÁÓ 9-axis multiplier. 

 

Global Response Parameters Module (Hysteretic Curves ɀ graph mode)  
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Post-processor ςAction Effects Diagrams 

In the Action Effects  Diagrams  module, users can visualise the internal forces and moments diagrams 
for each analysis step. As an example, in the figure below the bending moments diagram is shown: 

 

 

Action Effects Diagrams Module  
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By double-clicking on any element you can see its diagrams in 3D or 2D as shown in the figures below: 

 

Diagrams for a beam element in 3D  

 

Diagrams for a beam element in 2D  

Post-processor ς Element Action Effects 

The element chord rotations  and element shear forces , which are the main quantities employed in 
checks from most modern codes (see e.g. Eurocode 8, NTC-18, KANEPE, ASCE 41-23, etc), can be 
extracted from the Frame Deformations and the Frame Forces tab windows. Let us start with the former. 
Since you have employed inelastic force-based frame elements (infrmFB) for defining the structural 
elements, the element chord rotations can be directly output by (i) clicking on the Frame Deformations 
tab, (ii) selecting chord rotation in the direction you are interested in (i.e. R2), (iii) selecting the elements 
from the list, by ticking the corresponding box, (iv) choosing the results visualisation (graph or values) 
and finally (v) clicking on the Refresh button.  
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Element Action Effects Module (Frame Deformations ɀ values mode)  

 

Post-processor ς Code-based Checks and Performance Criteria 

In order to avoid the need for users to carry out hand-calculations for the estimation of the capacity of 
the structural members, SeismoStruct provides the option to automatically undertake chord-rotation 
and shear capacity checks, according to the expressions defined in the supported Codes (Eurocode 8, 
ASCE 41-23, NTC-18, KANEPE and TBDY) for the selected limit states. This can be done in the Code-based 
Checks tab of the Global Response Parameters page of the Post-Processor. 

NOTE: The results may be exported in an Excel spreadsheet (or similar).  
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Code-based Checks 

The user may select either a specific Code-based Check or all the defined checks of the same type. Two 
types of Code-based checks are available, chord rotations and shear capacity checks. 

When the user clicks on one of the analysis steps, a list of all the checks for all the structural members 
appears. The data shown include the demand, the capacity, and whether the particular check has been 
reached in that particular location, while the results for each integration section and for both local axes, 
(2) and (3) are provided.  

In addition to the code-based checks, users may are capable of setting up performance criteria identifying 
the instants during the analysis, at which different performance limit states (identified by material strains, 
section curvature, element chord-rotation and shear values) are expected to be reached. This can be done in 
the Performance Criteria Checks tab of the Global Response Parameters page of the Post-Processor. By 
default the Building Modeller defines two types of criteria (i) a chord-rotation capacity criterion called 
chord_rot and (ii) a shear capacity criterion called shear. 

 

The user may select the Performance Criterion Name or all the defined criteria of the same type. In 
SeismoStruct, eight types of performance criteria may be defined (i) Concrete strain of RC or composite 
sections, (ii) Reinforcement strain of RC or composite sections, (iii) Steel strain of steel or composite 
sections, (iv) Section curvature, (v) Frame element chord rotation (i.e. whether a specific value has been 

NOTE: The main difference between the Code -based Checks and the Performance Criteria is that the 

latter are checks against the 'expected' values of the response quantities, whereas the former follow the 

conservative assessment methodologies as defined by the cor responding Codes and Standards. Hence, 

in Code-based Checks the expressions employed for the calculation of the threshold value, when the 

different performance limit states are reached, employ conservative (e.g. characteristic or nominal) 

material strengths, and are based on the safety and confidence factors, as specified in the Codes. On the 

contrary, mean material  values and no safety or confidence factors are used in the Performance Criteria 

calculations.  
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reached), (vi) Frame element shear force (i.e. whether a specific value has been reached), (vii ) Frame 
element chord rotation capacity (i.e. whether the capacity has been reached) and (viii ) Frame element 
shear capacity (i.e. whether the capacity been reached). 

When the user clicks on one of the analysis steps, a list of all the structural members will appear, with 
checks of the selected performance criterion in all the integration sections and in both local axes, (2) and 
(3). The data shown include the demand, the capacity, and whether the particular criterion has been 
reached in that particular location.  

 

Performance Criteria Checks  

 

Congratulation, you have finished your first tutorial! 

TUTORIAL N.2 ς PUSHOVER ANALYSIS OF A TWO-STOREY BUILDING 

Problem Description 

In order to facilitate this second tutorial let us use the model that has already been created in Tutorial 
n.1. 

Getting started: opening an existing project 

Open again the initial window of the software and, after clicking on  icon on the toolbar, select the 
previous SeismoStruct project (Tutorial1.spf). Once opened, save the project with a new name through 
&ÉÌÅ Ј 3ÁÖÅ ÁÓȣ menu command. 

NOTE: Other performance criteria may be defined either from the Performance Criteria tab of the 

Building Modeller Settings or from the Performance Criteria page of the Pre -Processor.  
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Pre-Processor - Applied Loads 

Select all the Incremental Loads, press the button Edit and change the direction of loads from X to Y, then 
press OK and the direction of all the loads will have changed. 

 

Edit Applied Load  

  

Applied Loads module  
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































