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Introduction

SeismoStruct is a Finite Element packageor structural analysis, capable of predicting the large
displacement behaviour of space frames under static or dynamioadings, taking into accountboth
geometric nonlinearitiesand material inelasticity.

The software consists of three main modules Pre-Processor, inwhich it is possible todefine the input

data of the structural model, aProcessor, in which the analysis is carried out, and finally &Post-

Processor to output the results; all is handled through acompletely visual interface . No input or
configuration files, programming scripts or any other timeconsuming and complex text editingare

required. The Processor, moreoverfeatures reattime plotting of displacement curves and deformed
shape of he structure, together with the possibility of pausing and restarting the analysis, whilst the
PostProcessor offers a@vanced postprocessing facilities, including the ability to custorformat all

derived plots and deformed shapes, thus increasing productivity of userg is also possible to creatéVI

movie filesto better illustrate the sequence of structural deformation

Pre-Processor

EMaterials

FSections

FElement Classes
ENodes

FElement Connectivity
FConstraints

FRestraints Processor
ETime-history Curves

FApplied Loading

FLoading Phases

ETarget Displacement

FCodebased Checks

FZPerformance Criteria

FAnalysis Output

PostProcessor

FAnalysis Logs

EModal Quantities
FEigenvalue Results
FTarget Displacement
FStep Output

FDeformed Shape Viewer

FConvergence Problems
FAction Effects Diagrams
FGlobal Response Parameters
FElement Action Effects
FStress and Strain Output
FIDA Envelope

Structure of the software

The software is filly 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 SeismoStiucan 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 B 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.

Someof the modelling/analysis features of SeismoStructare listed below:

1 Ten different types of analysis, such aslynamic and static timehistory, conventional and
adaptive pushover, incremental dynamic analysis, eigenvalue, namriable static loading
response spectrum analysisbuckling analysisand tsunami analysis

1 Twenty material models, such as nonlinear concrete models, higstrength nonlinear concrete
model, nonlinear steel models, SMA nonlinear model, etc.

1 Alarge library of 3D elements, such as nonlinear fibre beaimolumn element, nonlinear truss
element, nonlinear infill panel element,nonlinear masonry elements nonlinear link elements,
etc.,that may be used with a wide variety of predefined steel, concrete and amposite section
configurations.
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Thirty one hysteretic models, such as linear/bilinear/trilinear kinematic hardening response
models, gaphook models, soilstructure interaction model, Takeda nodel, RambergOsgood
model, etc.

Codebased Check&l O A1 Al AT OO 8 Shedt Capatityad béndlidyEriomentand for
masonry. Six Codes are currentlysupported, Eurocode 8,ASCE41-23 (American Code for
Seismic Evaluation and Retrofit of Existing BuildingsNTG18 (Italian National Seismic Codg
KANEPE (Greek Seismic Interventions Codejd TBDY (Turkish Seismic Evaluation Building
Code)

Several Performance Criteriathat allow the user to identify the instants at which different
performance limit states (e.g. norstructural 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, CuthilMcKee nodes ordering
algorithm, Skyline storage format) and the Frontal solvefor sparse systemsjntroduced by
Irons [1970] featuring the automatic ordering algorithm proposed by Izzuddin [1991].

The applied load may consist of constant or variable forces, displacements and accelerations
at the nodesand at the elements The variable loads can vary proportionally or independently
in the pseudatime 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 autotially increases
the loading increment back to its original value.
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SYSTEMREQUIREMENTS

To useSeismoStruct, we suggest

1

f
f
f

APG I O A OOE O diihfohe of the Dllowing d@e@ting systemsWindows 7 and later
versions of Windows(64-bit);

8 GB RAM

Screen resolution on you computer set to 1366x768 or higher,

An Internet connection (better if a broadband connection) for the registration of the software

INSTALLINAJ NINSTALLING THE SOFTWARE

Installing the software

Follow the steps below in orderto install SeismoStruct:

1.
2.

3.

4.

Download thelatest version of the program from https://seismosoft.com/products/
Save theapplication on your computer and launch it.First, you will be asked to selectthe
installation language

Choose Setup Language

Select the language for thiz installation from the choices below.
=

English [United States) w

Selection of setup language

After choosing the preferred language from the drogdlown menu, dick the OKbutton.
i SeismasStruct - InstaliShield Wizard

Welcome to the InstallShield Wizard for
SeismoStruct

The InstallShield(R) Wizard will install SeismoStruct on your
computer, To continue, dick Next.

WARMING: This program is protected by copyright law and
international treaties.

Installation wizard (first window)

Click the Nextbutton to proceed with the installation. The License Agreemenappears on the
screen Please, read it carefully and accept the ternty checking the box


https://seismosoft.com/products/
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5. Click theNextbutton. On the next request taselect the destination folder click the Nextbutton

againOi ET OOAiI 1 O OEA Otadgmiton tdidstalk al diffekedt ohe® AT EAE O
6. Click thelnstall button and wait until the software is installed.
7. Atthe endof the procedure, clickFinishto exit the wizard.

1 SeismoStruct - InstallShield Wizard

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed
SeismoStruct. Click Finish to exit the wizard,

< Back Cancel

Install ation wizard (last window)

Uninstalling the software
To remove the software from the computer:

Open the Start menu.

Click Settings.

Click System on the Settings menu.

Select Apps & features from the left pane.

Select the program from thdist of all the installed apps.
Click the Uninstall button that appears.

oukwNRE

OPENING THE SOFTWARE BEBISTRATION OPTIONS

To launch SeismoStruct selectStart > Programs or All Programs > Seismosoft > SeismoStP0&6 >

SeismoStruc026.4 EA &£ 11 1T xET ¢ OACEOOOAOQEI 1680 xET Al x xEI1 AP

SeismoStruct Registration

E Registration Options SeismoStruct Registrat

© continue Trial License Status: Temporary License
© Obtain Academic License

@ Acquire Commercial License

@ Register YOU HAVE 3() DAYS LEFT
D Exit
Internet Connection Status: You can:
CONNECTED - Continue using the program in trial mode
- Obtain an academic license
| (a valid academic e-mail address is needed)

@ Help - Acquire a commercial license

@ SeismoStruct Help - Register using a valid license

SeismoStruct Registration Window



14

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

SeismoStruct User Manual

1. Continue using the program in trial mode
2. Obtain an academic license by providing a valid academiengail address.

3. Acquire a commercial license.

1

: 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,

1 valid in SeismoStruct 2025. Users are thus invited to request a new license .

1

SeismoStruct Registration

E Registration Options Registration Form

@ Continue Trial

© Obtain Academic License
'é Acquire Commercial License
'é Register

@ Exit

Internet Connection Status:
CONMECTED

@ Help

@ SeismoStruct Help

Name

Institution / Organisation

+" Redister

MAIN MENU ANDIOOLBAR

Processor area, which isthe ® A A £A O1 06

= =4 —a -8 -8

Registration Form

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.

the licenses of version 2022 and older are not

EAO A ndérktdn@busér infeffade. TReAWRIO Winddw of s Pre-
B Qubdvided into hedfdli@ving components:

Main menu and toolbar : at the top of the program window
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SeismoStruct [Untitled.spf] ==

File Edit View Define Results Tools Run H=Ip|

OB HBBE O N CUGTE T oeRedlRrR > @
[:Dvnarmc tme-history analysis v]i m presrocessor | (@ processor ‘ . Post-Processor

—
Materials | Sections | Element Classes | Nodes | Element Connectivity | Consiraints | Restraints | Time-history Curves | Applied Loads | Code-based Checks | Performance Criteria | Analysis Cutput |

Material Name Material Type Material Properties Code-based Checks Parameters

% & &

Length: m Force: kN Mass: tonne Stress: kPa Acceleration: m/sec2

Pre-Processor Area

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.

Main menu
Themain menu is the commandmenu of the program. It consists of the following dropdown menus:

File
Edit
View
Define
Results
Tools
Run
Help

=4 =4 -8 a8 _a_8_98_9

Main toolbar

The main toolbar provides quick access to frequentlysed items from the menu
POBSHBAG - ERC VGV S 0 HIUBY

@Prncessor ‘ .Pﬂst—Pmtessnr

Main toolbar

A

| |
| Static ime-history analysis ~ H m Pre-Pracessor
T |
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An overview of all thecommands necessary to run SeismoStruit shown below:

Main menu Shortcut keys Toolbar button
New Ctrl+N ED
Open Ctrl+O | =\

Wizard
Building Modeller -

Save Ctrl+S
3A0OA A0S -
@bl 006 O 8-, &E

yi T OO &£O0T 1 8-,

I BT OO &£O0T 1T [ PAT
%@bl 00 O / PAT 3A

Show SPF file structure

Undo Ctrl+Z
Redo Ctrl+R

Add to Group

¥
oy
-
*a

Organize Groups -

Sort By Name
Sort By Number

Copy Selection Ctrl+C
Copy 3D Plot Ctrl+Alt+C

Paste Selection Ctrl+V
Find8 Ctrl+F

Find Next F3
Select All Ctrl+A

oD

Next Properties Module Ctrl+W

Previous Properties Module Ctrl+Q

aee

Model Statistics

View Large Icons
View Small Icons
Material properties
Section properties
Element Classes
Structural Nodes
Define Element Connectivity
Nodal Constraints
Restraints

Linear Curves
Applied Loadng




Results

Main menu Shortcut keys
Phases
Target Displacement
Adaptive Parameters
Response Spectrum Parameters
Capacity Checks
Performance Criteria
Output
Analysis Logs
Modal Quantities
Step Output
Deformed Shapes
Frame Element Forces
Global Response Parameters
Member Action Effects
Stress and Strain Output
IDA Envelope

Units Selector Ctrl+U
Create AVI File...

Show AVI File...

Redraw 3D Plot -
001 EAAO /Pod-Or0dedsaE O
3AO0ET CO8

3D Plot Options -
Deformed Shape Settings -
Calculator -

Open SPF Creator

Open SeismoBatch

Pre-Processor
Processor
PostProcessor

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 -

& c

| BN & O B

©

—
®
P
&)

General| 17

Toolbar button
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Seismaoft Website




Quick Start

This chapter will walk you through yourfirst analyses with SeismoStruct .

SeismoStruct has beedesigned with both easeof-use and flexibility in mind. Our goal is to get you run
AT AT UGEO j AOGAT OEA O-6idryGralyshs)ri justhdme AitliteA. it iE dctualiyEnudh
easier to use SeismoStruct than it is to describe. You will seatlonce you have grasped a few important
concepts, the entire process is quite intuitive.

TUTORIAL NL ¢ PUSHOVERNALYSIS OF PWO-STOREBUILDING

Problem Description

Letus try to model a three dimensional, twestorey 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
easydefinition of the building. The geometry of the first and second floor is showin the corresponding

plan-views below:
5/

e
*/4'10 o 1300125 I
©
C8 500/300 / 1%’ N
N
' |c7 250500
ko] AN
3 1@’ 12
w ™
N
“~ ‘ H %
C4 300/500 C5 300/500 C6 300/500
N AN
o 1@ 1@ Q
o ) o
o 1%y 1%y o
o Ot 1 o
1\ N
C1400/400 C2 400/400 C3 750/250
4.00 % 6.00 o

Plan view of 1st floor of the building

NOTE: Amovie describing tutorial N.1AAT AA &£ 61T A i1 3AEOI T O £6060 x A
1
1
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R

6.}

e AT g 4800/250 T
L 0
S ] AN N
@
N
Fc7 2501500
4
PETAN 2
=150/ o
/'S4 =
\bh=150/” .
o | |
S | C5300/500 6-300%500
4
1&, 8
@ ¥
|
N N
~  C2400/400 C3 7500250
—# 1.45 # 6.00 #

Plan view of 2nd floor of the building

Getting started: a new project

By seleciing the File >Building Modelle8 menu command or clicing on the # icon onthe toolbar, the
Building Modeller initialisation window opens, from which the units, the number of storeysand the
001 OA U O may BebdiegHs GPceed byclicking on the Create New Building Project buttoror this
tutorial the following settings have beerchosen:

1 Sl Units
1 European sizes for rebar typology
1 2 Storeys

1 301 Onkigh:dBm
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Ml Building Modeller X ]

Create Mew Project
E . Create New Project
Rebar Typology

[ open Existing Project (@) European Size( ) US Sizes

Units Structural Configuration

(@) SI Units (") English Units

Jumber of Storeys: 2 %

—1 i
\,L| Open Existing Projec SEEs

Advanced settings
Storey Heights (m)

1st storey  3.000

11th storey 3.000

Cacel 2nd storey 3.000 = 12th storey 3.000
3nd storey | 3.000 13th storey 3.000
Help l 4th storey 3.000 ~  14th storey | 3.000

Sth storey 3.000
6th storey |3.000
7th storey |3.000
8th storey 3.000
Oth storey 3.000
10th storey |3.000

15th storey | 5.000
16th storey 3.000
17th storey |3.000
18th storey 3.000
18th storey | 3.000
20th storey |3.000

A ETHED AT AR T AT T T T

Ale|[aTelaTeWaTeilaTe Wl lalelalell«]e[a]

Building Modeller Initialisation module

Click on theBuilding ModellerSettingsbutton % and define the Analysis Type (For this tutorial: Static
Pushover analysis), the Frame Elements Modelling (Inelastic plastiinge force-based frame element
for columns/beams, Inelastic force-based frame element for wallsand Inelastic displacementbased
frame elements for members with length smaller than 11y the Slabs Modelling¢hoose toinclude beam
effective widths), the Structural Configuration, the Loading Combination Coefficients and the
Performance Criteria checks to be included in the analysis.

ml SeismoStruct Building Modeller Settings X
Loading Combination Coeffidents Performance Criteria Code-based Checks
Analysis Type Frame Elements Modelling Slabs Modeling

Loading

Analysis Type: Loading Type:

Static pushover analysis ~ Uniform distribution ~
Control Node

Define Contral Mode | Automatic ~ Do not define control node in floors with mass less than

10% of lower floor's mass

Automatic definition of control node at the center of mass of highest floor with mass no less than 10% of the floor right below it.

« 0K £ cancel Help

Building Modeller Settings module
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In order to facilitate the definition of the elementd CAT 1 AOOU &ACADdrawindAdadliel T h
imported from the main menu(File>Import DWG.) or through the corresponding toolbar button 6,

1] SeismoStruct Building Modeller * [C:AUsers\santon\Desktop\FB\TutorialLbmi] B [
File Edit View Insert Tools Help
UH e on &8 rufmm Heweee 0 B @G
@ %E v+Se HEGO=LTHE&ST > s (0 -
& _\0/
—
Q T
Q wn
Q b
1]
Q

5.00

"
#8500 —F B85 265

4.00

=

“~
0
3

=

X: 17800 Y: -550

Building Modeller z CAD dawing insert ion

Begin inserting thestructural members from the main menu(Insert > RectangularColumn.) or through
the corresponding toolbar button D for rectangular columns. Alternatively, select one of the other

available column sections, tshaped (ﬁl), T-shaped (Q), circular column (@) or their jacketed

counterparts. The Properties Window of the column will appear on the righthand 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 theCode-based settings for structural members. In the

i AOAOEAT OAOO 11T AOGI A OEA 1T AI AROBO AT 1 AOAOGA AT A OARET £
material set should be defined for every structural member. By default there are two material sets in the

program, onefor the existing members, calledefault_Existingwhich is used in the current tutorial, and

one for the new members added for rehabilitation, calleefault_NewUsers may add new material sets

or edit the existing ones, buthey cannot remove the defadt material schemesFor this tutorial select to

modify the Default_Existingnaterial set and assign the C20/25 concrete class and the S500 steel class.

E Material Sets X

Material Set. Pafima sk 2 farinl a A i tlo Dl o A Ao dalli A
Name Type fc, Mean value (MPa) fc, Mean-o or fck (MPa) fs, Mean value (MPa) fs, Mean- or fsk (MPa)
d: Default_Existing existing members 2000 16.00 444.44 400.00

Default_New new members 33.00 25.00 555.56 500.00

Edit

Remov

z
o z >
s

9

Building Modeller z Material Sets
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E Modify existing material scheme lﬁ]

Name |Default_Existing Type |existing members A

Concrete Strength (MPa)

Mean Value 28.00 = Concrete  |C20/25 -

Class
Mean - ¢ 20.00 =

Steel Strength (MPa)

Mean Value 555.56 = Steel
Class
Mean - ¢ 500.00 =

ok J Cancel J

Building Modeller z Modify Existing Material Scheme

By clicking on the Advancedviember Properties button users may define the settingsf the structural
member according to the selectedode.

Advanced Member Properties X

Classification
References in the Codes

@ Primary EC‘B_
[] without detailing for earthquake resistance Sections A3.2.2(3)(3)(7)-(9)
(") secondary £ 41-13

tables 10-8, 10-9 and 10-11
Longitudinal Bars Type ables ' an

Cold-Worked Brittle Steel O Smooth (Plain) Longitudinal Bars O NTC2008
Section CBA.6.1
Longitudinal Bars Lapping
Type of Lapping KANEPE

Section 7.2.4.1(b)
(®) Members with longitudinal bars without lapping in the vidnity of the end regions
TBDY

(O Members with longitudinal bars with ends lapped starting at the end sections Sections 15.7.1.3

Length of Lapping

(®) adequate relative lap length, loflou,min > 1, ok l

(O inadequate relative lap length, 0<loflou,min<1,

() absolute lap length, lo {m) Cancel l

Accessibility of area of intervention (for new or strengthened members only)

(®) Normal (easy) () Reduced (difficult)

Building Modeller z 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 ploton the Properties Window. You are allowed to change the sections dimensions by
clicking on them, whereas the rotation of the columron plan-view can be changed by th@c, 9(°, 18(°
and 270 buttons or by assigning the proper angleon the corresponding of editbox of theProperties
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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 acommonfoundation level of-1000mm is assigned to all the columns.

] seismostruct Building Modeller * [C:Users\santon\Desktop\FB\TutorialLbmf] B
File Edit View Insert Tools Help
=] ‘ B o ‘ A0 | R @ | roor [tstoor %] Background [None BE ﬁ‘ g k=3 qiﬂl ‘ L\gi
2%&E v+Se Dha0=wUTHLEEST < s/F (0 w- |
: o :
e
T
2 u 3
o ]
2 |
Q - ] ——400—
@ ]
-
ﬁ XJv: |0 0 M
o0 0
@ Full length ) Free length ~ di: 0 2|2
[VIRestrained Lo\ qoton Level (a0 2
=) ] Standard Sections -
b I Square |Rectangular
300600 -
350350 =
2
450x450
500x500 d
lp 4.00 lp .00 Lo L itudinal Reinforcement
q i e T Comers: 4 *[20mm  ~
Ton/bottom sides: 2 ~li6mm__ v |~
X: 11850 Y: -500

Building Modeller z Column Element Properties

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

Height Width Longitudinal reinforcement Transverse

(mm) (mm) reinforcement
400 400 4R 18+4A 16 A10/10
400 400 4A18+4A 16 A10/10
750 250 4A16+8A 14 A10/10
300 500 6A 18 A10/10
300 500 6A18 A10/10
300 500 6A 20 A10/10
250 500 4R 20+2A 16 A10/10
_ 300 500 6A 18 A10/10
_ 250 1800 (4A16+8A 14)+#A 10/20+(4 A8/m?) A 10/10




Height Width
(mm) (mm)
500 250
500 250
500 250
500 250
500 250
m 500 250
500 250
500 250
m 500 250
500 250
500 250
500 250
500 250
500 250
500 250
Height
(mm)

Reinforcement
at the Start of
the beam

03A14 udh 14
03A14 u4A 14
03A14 u4A 14
03A14 udh 14
02A 14 u4A 14
03A14 u4A 14
03A20 u2A 14
03A14 udh 14
02A 14 u4A 14
04A 16 u4A 14
02A 18 u4A 14
02A 14 u4A 14
02A 18 u4A 14
02A 18 u4A 16

04A 16 u2A 16

Width

(mm)
400
250
500
500
500

1800

Reinforcement
at the Middle
of the beam

02A 14 u4A 14
02A14 u4A 14
02A14 u4A 14
02A 14 u4A 14
02A 14 u4A 14
02A14 u4A 14

04A 14 u2A 14

02A 14 u4A 14

02A 14 u4A 14
02A 14 u4A 14
02A14 u4A 14
02A14 u4A 14
02A 14 u4A 14
02A 16 u4A 16

04A 16 u2A 16

Quick Start| 25

Reinforcement
at the End of
the beam

03A14 udA 14
04A 16 u4A 14
03A14 udA 14
02t A20 udA 14
03A 14 u4A 14
02A 14 u4A 14
03A20 u2A 14
02A14 u4A 14
02A 18 u4A 14
02A 18 u4A 14
02A 14 udA 14
03A 18 u4A 14
03A 14 u4A 14
02A 16 u4A 16

04A 16 u2A 16

Longitudinal reinforcement

4A18+4A 16
4A16+8A 14
4A20+2A 16
6A 20

4R 20+2A 16

(4A 16+8A 14)+#A 10/20+(4 A 8/m2)

Transverse
reinforcement

Asg/10
As/10
As/10
Asg/10
Asg/10
As/10
As/10
Asg/10
Asgi10
Asg/10
As/10
As/10
Asg/10
Asg/10

A8/10

Transverse
reinforcement

A10/10
A10/10
A10/10
A10/10
A10/10

A10/10
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Height Width Reinforcement Reinforcement Reinforcement Transverse
(mm) (mm) at the Start of at the Middle at the End of reinforcement
the beam of the beam the beam
500 250 04A16 u4A14 02A14usA14 o04A16 u4A14  A8/10
500 250 02A18 u4A14 02A14u4A14 o02A18u4h14 A8/10
500 250 02A14u4A14 02A14u4A14 03A14 u4h14 A8/10
500 250 03A20u4A14 02A14u4A14 02A14 u4A14  A8/10
500 250 02A18 u4A14 02A14usA14 03A14 u4A14  A8/10
m 500 250 03A14u4A14 02A14ud4A14 02A14 u4h14 A8/10
500 250 02A14 u4A14 02A14u4A14 03A18u4h14 A8/10
500 250 03A14u4A14 02A14u4A14 03A14 u4A14  A8/10
m 500 250 03R14u4A14 02R14u4A14 02A14 u4h14  AB8/10
B10 500 250 04A16 u2A16 o04A16u2A16 o04A16u2A16 A8/10

After clicking on the Insert Wall button,OEA 7 Al 1 8 O 0 O hppea@ wHerd the dinensidris, x
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 wrappingnd the advancedcode-based
properties can be defined. Select the insedn 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 outling its
two edgeson the Main Window.

oy~

W SeismoStuct Building Modeller * [C:\Uisers\zanton\Desktop\FB\Tutorial 1.bmf]

Ve B sw &R . 3 e we g
Z#EE  R+ree Dhad=LTEE&EST <2 (F (0 -

Fioor | 15t floor T Bacgound |None

W: @

View Geametry | ew Rendorcement

—250—i

Xijri: 63 1%
X2z 8103 1511
Lengih/o*: 1800
Paeudo-Colmns Wath: 350

Pobooo BiEns

& Fullength Free lengh

[

LT FoundstonLevel (d]: 0
Reinforcement
Comer 1 4

Tapfbottom sdss 1 0

Lefpightside 1= 2
Comer z: 4
Topibotiom sdes2: 0
Leftfight side 21 2

5
3.

'\L
=
=
A ;
$——— 5004 355—F 265

N

6.00

Edge2.No.legsakng:  Heght 2 3 Wdh 2 |2

Material Set
Default Existing

Defing Material Sets
X 17000 ¥ 5250

Building Modeller z Wall Element Properties
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Insert the beams from the main menulfisert > Bean or through the corresponding toolbar button I,

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 advaiced properties and select thansertion 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 anypermanentload not associated to the seliveight of the structural systemor the live loads of
the slabs(e.qg. finishings, infills, etc).

ﬂ SeismoStruct Building Modeller * [C:\Users\santon\Desktop\FB\Tutorial 1.bmf] u@é

File Edit View Insert Tools Help

UH SeE s | KA rorlmmr )5 edmndoe - B B 8 | =
#EE Wrcse Dha0=lUTHL&EOT ~> s F (0~
Bs

[ pisplay/Modify Effective Widtt

/k View Geometry | View Reinforcement

2.65—
]

e e
I~ O . 2504

N

Poooo G

X1/Y1: 6400 9700
X2/¥2: 12387 9700
Length/@°: 5987 0
[[Jindlined dhi: 0 2 dh2: 0

355

5 Standard Sections
Rectangular

5.00
5.00

Reinforcement

Start/lower: 4

A Start/upper:
Middle/lovier:

14mm

14mm

12mm

14mm

14mm

iy Middle/upper:
kil Middle/sides:

End/lower:

s
N
o
o

-
o~
o
=]

12mm

ADEaCHCRnnNanan
] fa]a]n

slo(n so|n

14mm

X: 14250 Y: 11050

Building Modeller Zz Insert Elements
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E SeismoStruct Building Modeller * [C:\Users\santon\Desktop\FB\Tutorial 1.omf] L‘%
File Edit View Insert Tools Help
Lj H ‘ ,_:é ‘ ﬁ| i Juo'] KR & F\aor[lstﬂmrr v]: Background [None v]: ﬁ‘ E w wﬁi” ‘ 'éi
& @ [ @ & 5
B EE Wree Dha0=lTILEST > s %o~
=
B:
|| Display/Modify Effective Widtr
/‘* [ View Geometry |view Reinforcement|
Q [
Q F250
@ T T
Q - ; X
ﬁ 3 : E "m" X1/¥1: 2767 1169
E E o X2/¥2: 6587 1169
Length/®°: 3800 0
|s | [Tl ndlined dhi: O 2 dh2: 0
B3 B4 2305 L
-~ - Standard Sections 1
Rectangular
a E s e
Reinforcement
Start/lower: 4 = 14mm -
. N Start/upper: 3 Zlt4mm -
: —] &1 smem /‘;T/ B2 2 & Start/sides: 0 “[12mm -
5 % Middle/lower: 4 “l4mm -
s R Middlefupper: 2 2| 14mm -
7 4.00 il 6.00 kil Middle/sides: 0 2izmm v
End/lower: 4 2| 4mm v |+
X: 15000 Y: 600

Building Modeller z Beam Element Properties

In order to insert the slabs go to the main menulfsert > Sla or click the < toolbar button, assign the

Ol AAGO DPOi BbAOOEAORh x Etheheihforbetmént, &sivdll aiiAeAddlEidndl Genarterk E C E O

and live loads, and click on any closed area surrounded by structural elements (columns, walls and

beams). A "Type of Loaded Area" button is availahlso that thelive loads are automatically assigned

according to theloading category of theselected Codelt is noted that the selweight of the slabs is

AOGOT I AGEAAT T U AAI AOI AGAA AAAT OAET ¢ O1 OmcdtheGlath A0S CAT i
is defined, its support conditionswhich determine the beamswhere the slab loads arg¢o bedistributed,

may be modified by just clicking on the corresponding boundariesn 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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ﬂ SeismoStruct Building Modeller * [C:\Users\santon\Desktop\FB\Tutorial 1.bmf] u@éj

File Edit View Insert Tools Help

el iea & & ol o] secgomd frore v)3

S
Height 150
/")f Edges:

.
w9
B12: Supported
£| B5: Supported
Q 5 8 <
Q o & B15: Supported
E B7: Supported
Q el |
[Q = Support Conditions
Q q
T H | wn
~ E s W
E P! o
C4 fgan C5 |sjem C6 [sagem i
B3 25,50 m B4 2505500 [T
5 5
Click on the beams to medify the support conditions
E Reinforcement
8 2 - 5 8 £(°) between slab local axes X' and global axes X-Y 0 =
- 7 “ s Lower reinforcement at midspan: _
Along local X' axis: 1 / 10 ~em
Along local ¥* axis: /10 =l em
o1 |mpyen c2| b Loads
= 3 = B2
o [ [ o Additional Permanent Loads (G") & Live Loads (Q) :
G'(KN/m2) 150 =
"JI 4.00 ﬂb 6.00 "J; Q (KN/m2) 2.00 = Type of Loaded Area

Slab Inclination
[ |Inclined or elevated slab (defined by 3 points) >

X: 14750 Y: 9050

Building Modeller z Slab Element Properties

Categories of Loaded Areas

Category A, Residential Areas, General:  1.5-2.0kMN/mz

Cateqgory &, Residential Areas, Stairs:  2.0-4.0kMN/m2

Cateqgory &, Residential Areas, Balconies:  2.5-4.0kMN/mz

Category B, Office Areas, General:  2.0-3.0kMNfm2

Category C1, People Congregation, Areas with Tables: 2.0-3.0kN/mz

Category C2, People Congregation, Areas with Fixed Seats:  3.0-4.0kMNfm2

m

Category C3, People Congregation, Areas without Obstacles for Moving People:  3.0-5.0kN,/m2
Category C4, People Congregation, Areas with Possible Physical Activities: 4.5-5.0kN/m2
Cateqgory C5, People Congregation, Areas Susceptible to Large Crowds:  5.0-7.5kMN/m2

Category D1, Shopping areas, Areas in General Retail Shops:  4.0-5.0kMN/m2

Category D2, Shopping areas, Areas in Department Stores:  4.0-5.0kN/m2

Category E1, Storage and Industrial Use, Areas Susceptible to Accurnulation of Goods:  7.5kMN/mz2

Category E2, Storage and Industrial Use, Industrial Use: Based on the intended use (7.5kM/m2)

Category F, Traffic/Parking Areas for Light Vehicles:  1.5-2.5kMN/m2

Thevaluesin bold are the default/selected values

Building Modeller z Categories of Loaded Areas for Slabs

After inserting all the elements you can change the properties of any section by clicking on lit.
particular, it is noted that, after definingthe slabs,you can see the bean@ffective width on the beams
Properties Window; each bean® effective widthis automatically calculated but it can also be changed
by the user. Further, invertedbeamsmay alsobe defined as shown in the figure below:



30 | SeismoStruct User Manual

SeismoStruct Building Modeller * [C:\Users\santon\Desktop\FB\Tutorial 1.bmf] u@g
File Edit View Insert Tools Help
U Bl s | Qe rofmmm o w3 BB @G
2 #E RH+ce Iha0=UTEHLEST <2 (F(0w- |
ian 4
Display/Modify Effective Width
/ [7]Include effective width
6_\5 Beff1 01 Beff2 559 [ custom |
Q 410 i
J{// g bt} @ Start  Middle “ End
Q ko s E ERIY
S 3
Q : R
[T, El E <
ﬁ & B E E n
b E 3 ot}
E P! o
G pem G5 [ e o X1/Y1: 6487 6169 i
83 mm VB4 25050 sers [FIE] povs
- — "
B o Length/®°: 5650 0
[“Jndlined dhi: 0 : dh2: 0 =
o E o Standard Sections
E E E Rectangular
g : 8
% ]
1| pyen 2| ajan
7—i B1 250,800 —i B2 250500 C‘A"sﬂ." Reinforcement
5 % Start/lower: 4 <[1amm -
Start/upper: 3 = 14mm w7
e 4 le le =
i 4.00 i 6.00 7 Start/sides: 0 Szmm
Middle/lower: 4 2 4mm
Middle/upper: 2 Slamm -
X: 14900 Y: 1850

Building Modeller z Beam Element Properties

Now automatically create the 2d floor based onthe already createdl1st one from the main menu(Tools
> Copy floor.) or through the = button.

Copy floor u

Copy
|15t floor v|s
To
(2nd floor =

1st floor
W|ten!

Building Modeller z Copyfloor dialogue box

Delete the elements that do not exist in the ® floor. Users candelete members from themain menu

command (Tools > Delete).or through the ® button, or by selecting a rectangular area on the Main
Window and pressing the delete button



Moreover, an option to
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Delete by rectangle selection
Columns

walls

Beams

Slabs

Free edges

’ Delete

Delete by element ID
ID: 0

@ Columns/Walls

(") Beams

(©) Slabs

() Stairs

Building Modeller z Delete element dialogue box

renumber the structural members is offered fromthe main menu (Tools >

RenumberElements.) 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.

m SeismoStruct Building Modeller * [C:\Users\santon\Desktop\FB\Tutorial 1.bmf]

S

File Edit View Insert Tools Help

IR BT

@8 @
ﬂ
Q
Q
Q
]
e}

*4+Se BLAOwWLITER&S®T

Bw =a 9
>o 8| &[]

Click element to change its number

& Floor [2nd floor = |1 Background [Kone -5

D: 1 2

B14 250/500

Bl

0
B

B10_250/500
B13 2501500

X: 15400 Y: 5000

Building Modeller z Renumber elements

Cantilever slabscan also beconsideredby the Building Modeller. In order to do so, a Free Edge must be
added from the main menu (Insert > Slab Edges & Cantileversr through the corresponding toolbar
button . Once drawn, theSlab Edge is usedto 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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m SeismoStruct Building Modeller * [C:\Users\santon\Desktop\FB\Tutorial 1.omf]

File Edit View Insert Tools Help

mrﬁ.\.

Ui BwE s
FEE v+Se DhGaOw | TER&E®T

& A | roor o <) sedground[uone 15 | B | 9 & il | 9
Sk .

Slab Edge

Click to draw free edge

Reset ]

Apply |

DBooo B

X:6338 Y:11158

Building Modeller z Add Free Edge

When you createa building model, it is relatively common that one or more very short beams have been
AOAAOGAA O1TET OAT OEITT AT T UR AOGA OI
column edge). For this reason, a check frothe main menu(Tools> Verify Connectiity) or through the
corresponding toolbar button i for the existence of any beam with free span smaller than itection
height should be carried out. If such beams exist, the following message appears.

SeismoStruct ®

Warning!
2 beams have been found shorter than beam depth or
user-defined minimurm length:

Beam B11 - Floor 2
Beam B12 - Floor 2

Building Modeller z Verify connectivity

COAPEEAAI

OAAOIT O

You may also view the 3D model of the current floor to check for its correct definition through th&

toolbar button.

P A
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rﬂ 3D View of Storey 2 g

Display Other Storeys

Lower and Upper Floor Settings

View Type [Solid v] Transparency

view lower floor

View upper floor

Building Modeller z View Storey 3D Module

With the building model now fully defined, save the Building Modeller projectas aBuilding Modeller file
(with the * bmf extension, e.g. Tutorial_bmf) from the main menu (File >Save As)/ (File >Savg or

through the corresponding toolbar button H 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 tocreatethe new SeésmosStruct project This can be dondérom the main menu (File > Exit
& Create Projedtor through the corresponding toolbar button o, Depending on the analysis type, a

the pushover analysis should be specified

-

Specify Nominal Lateral Load | XS

Nominal Base Shear [kN]:
100.00

o] (o)

Specify Nominal Lateral Load

Automatically, the program distributes the lateral loads tothe structural nodes according to their
concentrated masses.
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Preprocessorg Loading Phases

The loading strategy @opted in the pushover analysids fully defined in the Loading Phases module.
By default the program define e&Response Contrghase type, a target displacemerthat 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 values defined as the controlled node

Preprocessorg Target Displacement

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

Ml SeismoStruct * [C:\Users\santon\Desktop\FB\Tutorial Lspf] [=RRcl X

taknl PRI - =CVUBRER S 0eREdR% @
[:Stah( pushover analysis - @ Processor @ Post-Processor

Materials | Sections | Element Classes | Nodes | Blement Connectivity | Constraints | Restraints | Applied Loads [ Loading Phases | Target Displacement | code-based Chedks | Performance Criteria | Analysis Output |

File Edit View Define Results Tools Run Help

Calculate Target Displacement (if checked, an eigenvalue analysis wil run prior to the pushover analysis)

Control Node |Control_Node -
[EuroCode 8, Part-3 -
Control Direction E

Limit States ‘ Seismic Action

Code Employed in the Target Displacement Calculations

Limit States Select one or more limit states to be used in the checks

Limit State of Damage Limitation Probability of Exceedance 20% / 50 years - Return Period 225 years

The structure is only lightly damaged with structural elements retaining their strength and stiffness. Non-structural components may show distributed cracking, but the damage
could be economically repaired. Permanent drifts are negligible .

Limit State of Significant Damage (SD)  Probability of Exceedance 10% / 50 years - Return Period 475 years
The structure is significantly damaged with some residual |ateral strength and stiffness. Several non-structural components are damaged. Moderate permanent drifts are
present.

Limit State of Near Collapse (NC) Probability of Exceedance 2% / 50 years - Return Period 2475 years

The structure is heavily damaged with low residual lateral strength and stiffness. Most non-structural components have collapsed. Large permanent drifts are present.

Length: m Forces kN Mass: tonne Stress: kPa Acceleration: m/sec2

Target Displacement module - Limit States
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ﬂ SeismoStruct * [C\Users\santon\Desktop\FB\Tutorial Lspf] = | B |

< UGTRET S oewidlR| @
@ Processor iﬂ Post-Processor

Materials | Sections | Element Classes | Nodes | Element Connectivity | Constraints | Restraints | Applied Loads [ Loading Phases | Target Displacement | Code-based Chedks | Performance Criteria | Analysis Qutput |

File Edit View Define Results Tools Run Help
b

1
|static pushover analysis -]
T

Calculate Target Displacement (if checked, an eigenvalue analysis wil run prior to the pushover analysis)

Control Node | Control_Node -
Control Direction

Code Employed in the Target Displacement Calculations

[EuroCode 8, Part-3 - ]

Limit States| Seismic Action

Spectral Acceleration

FGA (g) referred to return
period of 475 years
1 I Pamage Limitation (DL)
0.240 Significant Damage (5D)
Near Collapse {NC)
Dampin
ping 0.3
5
2
c
o
206
ki
T
Spectrum Type 2
I
@ Typel © Type2 0.4
Ground Type
0.z
Impartance Class
Importance Class I - o

2z
Period (sec)

Length: m Force: kN Mass: tonne Stress: kPa Acceleration: m/sec2

Target Displacement module - Seismic Action

Preprocessor; Codebased Checks

From version 2016 onwards the option to automatically undertake chordrotation and shear capacity
checksis provided. In this module the Code employedor the checks, as well as the Safety Factors and
the achieved Knowledge Leveinay be assignedThe Advanced Member Propertiesf all the elements,
defined in the Building Modeller, may also be visualised and modified in the Coetdased Checks module.
For the purpose of the current tutorial, the chord rotation and shear capacity check in th&gnificant
damage limit state will be introduced.
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-
Mew Code-based Capacity Check
p:

Criterion Name

Criterion Type

Strength Degradation

[Frame Element chord Rotation Capacity

™

[keep strength

& cancel

Elements

Structural Code |EuroCode 8, Part-3

- |

Limit State |

~|

Damage_Limitation
Significant_Damage
Mear_Collapse

Ry

| |(Frame Element Chord Rotation) < Code-defined value

Type of Notification
" Stop

 pauge = Notify

Description

€ Inactive

Visual Display

WI810_1
810_2
We11_1
We1z2_1
813 1
¥814_1
815 1
7811
812
We2_1
w822
83_1
832
84_1
g4 2
Z85_1
85 2
786 1
862
871
w872
88_1
788_2
¥89_1
789 _2
ci1
Fc2 1
icz 2
®icat

W32
Wca_1
s 1
W52
Hce_1
ce_2
71
72
s 1
Iwo_1
Wwo_2

Color Identifier

Damage Visual Effects

MNone

) Slight damage
Moderate damage

) Serious damage

Serious diagonal cracking

) Delete element

infrmFE, infrmFBPH, infrmDE and infrmDBPH elements with the rers, recs, reles, retes, rets, rears, rerws, rejrs, rejles, rejtes, rejes, rejts and rejars section types...

New Code-based Capacity Check module

it * [CAUsers!

p\FE\TutorialLspf]

File Edit View Define

Results Toels Run

Help

Lkl Pl

EXER 20 R

<~uGmEO S oewwR

[static pushover analysis

7]

1o

@ Processar | @ Post-Processar

Materials | Sections | Element Classes | Nodes | Element Comnectivity | Constraints | Restraints | Appiied Loads | Loading Phases | TargetDi

| Code-based Checks | performance Criteria | Analysis Output |

Code Employed in Capacity Checks

[Eurocode s, Fart-3

3

Advanced Member Properties

Safety Factors

Knowledge Level

% & &

EementName  Primary/Second.., Earthqua... ColdWorke... Smooth (Flan... Type/length of... Lengthoflapping Accessbiity fne *
B o s A s
B10_2 Primary yes no no At_End_Sections ~ Adequate yes
B11_1 Primary yes no no At_Fnd_Sections  Adequate yes
B12_ 1 Primary yes no no At_End_Sections  Adequate yes
B13_1 Primary yes no no At_End_Sections ~ Adequate yes
B14_1 Primary yes no no At_End_Sections ~ Adequate yes
B15_1 Primary yes no no At_End_Sections  Adequate yes
Bl 1 Primary yes no na At_End_Sections  Adequate yes - A
4 m ]
Code-based Capacity Chedks
Criterion ... Description  Type Elements Strengt... Motifica... Parame... Color Display...
Chord_SD  (FrameE... Frame.. C1_1 C2_1 .. KeepS.. Notify EC8 5. 80000.. VerysS..
Shear SO (FrameE... Frame.. C1.1 C2.1 .. KeepS.. MNotify EC8 S.. 80080.. Seriou...
Wx
Length:m  Force kN Massitonne  Stress:kPz  Acceleration: my/sec2

Code-based Checks module
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Pre-processorg Performance Criteria

In the Performance Criteria module appear the criteria that were set in the Building Modell&3ettings
By default the manbers' chord rotation and shear capacities are checked.

Preprocessorg Analysis Output

Before accessing to th&rocessor area, you have to set the output preferences in thAnalysis Output
module, as shown below:

SeismoStruct * [Untitled.spf] =] =

File Edit View Define Results Tools Run Help

NPT CMCHECIOE Y- FICICX S ST

[Is‘a“ ushovefa0alyels hd ]l m proproceseo | (P Processor ‘ . Fost-Processor ‘
Materials | Sections | Element Classes | Nodes | Element Connectivity | Constraints | Restraints | Applied Loads | Loading Phases | Target | code-based checks | performance Criteria | Analysis Output
Frequency of Output Real-time Plotting During Analysis %
Frequency of Output: 1 ["|Relative Displacemer Node
Results are provided for all equilibrium steps, il =
without step reduction levels.
&
Output E
Nodal Response Parameters  Element Response Parameters  Stress and Strain Peaks  Output Stresses and Strains at Selected Locations (&
v| Control_Node ~ | |[WlB10_1 « | [[JB10_1 - l Add ] l Edit l I Remove
[V n0_Ctlow | |¥lB02 | |2 =
[¥] n0_C2low V8111 8111
(V] n0_C3low VIB11_2 B2 Point N... Element.. Seet.. Mat.. Confiner
V] no_calow V|B12_1 [IB12.1
[V no_Cslow V18122 122
[¥] n0_Chlow V1813 1 8131
V] no_C7low V] 8132 [IB132
v] no_cslow V| B14_1 [IB14_1
] no_wslow V1814 2 2| B2 |
(VI n1_B5_B11_B12 [v]B15_1 =| |E.151 3
V| n1_B7_B15 V] B15_2 [IB15_2
V| n1_clup V]B1_1 [IB11
[V ni_Caup =| [We21 [e21
[ n1_C3up V82 2 B2 2
V| n1_céup V]B3_1 [Ie3_1
V| n1_csup V]B4_1 [IBa_1
V| n1_céup VB4 2 [led 2
[V n1_C7up [V]85_1 [es_1
V| n1_cBup V] 85_2 | |Oes2 ||
V| n1_woup V| B6_1 [ B6_1
[V|n2_B5 B11_B12 [V]e7_1 [e71 .
[V n2_87_B15 V1872 [e72 x
V| nz_c2up V] B8_1 [IBs8_1
V| n2_c3up V] B9 1 [ IBo_1
V| n2_csup [ 2 o Y e
(V] n2_Céup ¥l c2_1 Ceca
V| n2_C7up ~| M2 ~ | [Oc2 - « [ >

Length:m  Force: kN Mass: tonne Stress: kPa ion: m/sei

Analysis Output module

Processor

In the Processor area you are allowed to start the analysis. Hence, click on tReinbutton.
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SeismoStruct * [C\Users\santon\Desktop\FB\Tutoriall.spf]

File Edit View Define Results Tools Run Help

ROOSHBRA V- CERTETS

e w R

-]

| m Pre-Processor

Static pushover analysis ‘ Frocessor ‘ . Post-Processor

‘mE 3 |

Deformation Amplifier: 5,0 ‘DAmmate 3D model |

1%'0!

Running Analysis \

[(2er |

SavE Log files after completion of analysis

(@) See only essential information [fastest]
() Real-time plotting

() Real-time drawning of the deformed shape
Analysis Log

4

Performance Criteria Log

% & &

Length: m

Force: kN Mass: tonne Stress: kPa  Acceleration: m/sei .

Processor area

SeismoStruct [CAUsers\santon\Desktop'FE\Tutoriall.spf]

:Eg

File Edit View Define Results Tools Run Help

oew s

|
Static pushover analysis m Pre-Processor ‘ Processor ‘ . Post-Processor
T

Sl

0 ‘ Deformation Amplifier: 5.0 “:‘ Animate 3D model

?MIOH\

Running Analysis |

ave Log files after completion of analysis

See only essential information [fastest]
Real-time plotting

% & &

Real-time drawing of the deformed shape 5
©
Analysis Log @
Disp_Incr= 0.00240, LF= 12.06649 (Iter: 3 Converg) o z
Disp_Inc 0.00240, LF= 12.14545 (Iter: 5 Converg) 5
Disp_Inc 0.00240, LF= 12.21622 (Iter: 7 Converg)
Disp_Inc 0.00240, LF= 12.26737 (Iter: & Converg)
Disp_Incr= 0.00240, LF= 12.33643 (Iter: 7 Converg)
Disp_Incr= 0.00240, LF= 12.39698 (Iter: 5 Converg)
i = 0.00240, LF= 12.45172 (Iter: 5 Converg)
0.00240, LF= 12.50213 (Iter: 5 Converg)
0.00240, LF= 12.55037 (Iter: 5 Converg)
0.00240, LF= 12.59549 (Iter: 5 Converg)
0.00240, LF= 12.63632 (Iter: 5 Converg)
0.00240, LF= 12.67576 (Iter: 5 Converq)
0.00240, LF= 12.71201 (Iter: 5 Converq) :
0.00240, LF= 12.74507 (Iter: 5 Converg) [i} - -
i o 0.05 0.1
< < Displacement [Control_MNode]
Performance Criteria Log
) . . .
(ngt No: 45 LF= 12.59549, chord_sD reached. Elm: C8_1. chord Rotation Capacity = 0.00829064 - End (A) - axis
3

Tteration 5 - Displacements Norm 1.5604706E-005 - Rotations Nerm 5.3781306E-006 Length: m

Force: kN

Mass: tonne  StresskPa  Acceleration: m/sec?

Running the analysis




Quick Start} 39

|
: 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
1 deformed shape. The former is the fastest option.

|

Post-Processor

When the analysis has arrivedo the end, click on thetoolbar button ‘ 7 or selectRun >Post

Processofrom the main menu.

Postprocessor; Target Displacement

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

In the Target Displacement module you have the possibility of visualisingthe capacity curves before
and after the linearisation, as well as thecalculatedtarget displacements for the limit statesselected in
the Pre-Processor

[l SeismoStruct [CAUsers\santon\Desktop\FE\Tutarial1.spf] =

File Edit View Define Results Tools Run He\p
2% @
e

e \ .M kY ]

sl 0 Deformation Ampiifier: 5.0 | Animate 30 model

Stah( pushover analysis ‘ @ Pre-Processor

Analysis Logs | Eigenvalue Results | Target Displacement | Step Output | Deformed Shape Viewer | Action Effects Diagrams | Global Response Parameters | Element Action Effects | Stress and Strain Output |

Analysis Curve Idealized Curve
Displacement Base Shear - Displacement Base Shear
~7.9025541E-005 | 3.2502269E-006 [ 1,500 0.0000 0.00
0.0024 171.58903 1,400 0.0620 1414.57
0.0048 239.720% 0.1200 1414.57
1,300
0.0072 2813448
1,200
0.00%% 340.0861
0.012 398.0205 1,100
0.0144 451,7563 1,000
0.0158 523.0176 _—— Linerization Data
s KO: 22816.87
0.0132 583.6822 = H
w500 i ke 59216.84
0.0218 641.8319 2 : :
@ 700 : IEE 0.0000
0.024 95,5464 = :
600 Fy: 1414.57
0.0264 750.7347
dy: 0.0620
0.0288 802.8068 s00
Iteration: 2
0.0312 851.9626
4D Unbalanced Error(%): 0.38
0.0338 895.0941 300
.03 435.9807 Target Displacement
200 Damage Limitation (DL) 0.01872126
0.0384 972.4992
100 Significant Damage (SD) 0.02401626
0.0408 1007.875
H : Near Collapse (NC) 0.04163571
0.0432 1039.44 0 t t t t t t t t t t ' t
o 001 0.0z 003 0.04 005 006 007 003 0.09 01 041 012
0.0456 1067.452 2 Displacement
« r

Length: m Force: kN Mass:tonne  Stress kPa  Acceleration: m/sec?

Target Displacement module
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Postprocessorg 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. 8uble-click on the desired output identifier to updae the
deformed shape view (see figure below).

SeismoStruct  [C\Users\santon\Desktop\FB\Tutoriall.spf]
File Edit View Define Results Tools Run Help

REEHARE NN CEEVET S 0 UR

j =3
IStat\: piscleRana Nz e ‘ w Pre-Processor @ Processor ‘ . Post-Processar 0 a
2 % | rl | Deformation Amplifier: 10.0 ‘ Animate 3D model
| Analysis Logs | Eigenvalue Resuts | Target D | step Output | Deformed Shape Viewer | Action Effects Diagrams | Global Response Parameters | Element Action Effects | Stress and Strain Cutput |

Displacements Values ®

OutputNo. 4, Load Factor: 3.3884, ~
Code-based Checks ¥ | |OutputNe. 5, Load Factor: 42833

OutputMa. 6, LoadFactor: 51912
Performance Criteria (%) ||OutputNo. 7, LoadFactor: 5.8703

OutputMa. 8, LoadFactor: 649983 |

OutputMNa. 9, LoadFactor: 7.0831

OutputMNo. 10, Load Factar: 7.5790

OutputMa. 11, Load Factar: 8.0756

OutputMo, 12, Load Factor: 8.5071

OutputMNo. 13, Load Factor: 8.9383

OutputMNo, 14, Load Factor: 9.3431

OutputMo. 15, Load Factor: 9.7123
OutputMo. 16, Load Factor: 10,0458
OutputMo, 17, Load Factor: 10,3443
OutputMo. 18, Load Factor: 10.6141
OutputMo. 13, Load Factor: 10,8533
OutputMo. 20, Load Factor: 110601
OutputMo. 21, Load Factor: 11,2381
OutputMo. 22, Load Factor: 11,4042
OutputMo. 23, Load Factor: 11,5589
OutputMo. 24, Load Factor: 11.6986
OutputMo. 25, Load Factor: 11.8189
OutputMo. 26, Load Factor: 11,9300
OutputMo. 27, Load Factor: 12,0026
OutputMo. 28, Load Factor: 12.0886
OutputMo. 29, Load Factor: 12.1711
OutputMo, 30, Load Factor: 12,2415
OutputMo. 31, Load Factor: 12.3077
OutputMo. 32, Load Factor: 12.3631
OutputMo. 33, Load Factor: 12,4163
OutputMo. 34, Load Factor: 12,4648
OutputMo. 35, Load Factor: 12,5059
OutputMo. 36, Load Factor: 12,5441
OutputMo. 37, Load Factor: 12,5806
OutputNo. 38, Load Factor: 12.6134
OutputMo. 33, Load Factor: 12.6433
OutputMo, 40, Load Factor: 12,6710
OutputMo, 41, Load Factor: 12,6915
OutputMo, 42, Load Factor: 12,7070
OutputMo., 43, Load Factor: 11,5858
OutputMo, 44, Load Factor: 11,6859
OutputMo. 45, Load Factor: 11,7216
OutputMo. 46, Load Factor: 110143
OutputMo. 47, Load Factor: 11,5423
Output Mo, 48, Load Factor: 11,1891

Load Factor: 115690

m

e

OutputMo. 50, Load Factor: 10,7021
OutputMo. 51, Load Factor: 10.7722

Length: m  Force: kN Mass: tonne Stress: kPa Acceleration: m/ser .

Deformed Shape Viewer module

It is also possible tovisualise the elements that reach a particularCodebased check omerformance
criteri on, which can be doneby ticking the corresponding display option and selectingfrom the lists
below the checks orcriteria to be displayed Finally, the displacements values maglsobe displayed by
checking the relevant checkbox.
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Displacements Values @~
[¥] show Displacements QutputMo. 13, Load Factor: 7.2664  »
) OutputNo. 14, Load Factor: 7.7137
[ Relative Values OutputMo. 15, Load Factor: 8 1041
OutputNo. 16, Load Factor: 8.4721
Base Node OutputNo. 17, Load Factor: 8.8029
el OutputNo. 18, Load Factor: 9.1233

OutputMo. 19, Load Factor: 9.4087

OutputMNo. 20, Load Factor: 9.6622

QutputMNo. 21, Load Factor: 9.9065

OutputNo. 22, Load Factor: 10,1292
OutputMo. 23, Load Factor: 10,3329
OutputNo. 24, Load Factor: 10,5242
OutputNe. 25, Load Factor: 10,6812
OutputNo. 26, Load Factor: 10,8491
OutputMo. 27, Load Factor: 11.0068
QutputMNo. 28, Load Factor: 11,1566
QutputMNo. 29, Load Factor: 11,2956
OutputMo. 30, Load Factor: 11,4283

m

OutputNo. 31, Load Factor: 11,5529

L Load Factor: 11.6692

OutputNo. 33, Load Factor: 11.7784
OutputNo. 34, Load Factor: 11,8811
OutputNo. 35, Load Factor: 11.9766
| OutputNo. 36, Load Factor: 12.0665 |=

Code-based Checks x OutputMo. 37, Load Factor: 12,1455
OutputMo. 33, Load Factor: 12,2162

QutputMNo. 39, Load Factor: 12,2674

TEEE ' |outputhNe. 40, Load Factor: 12,3364
[#] Show Damage Textures OutputMo. 41, Load Factor: 12,3970
OutputMo. 42, Load Factor: 12,4517

@] chord_sD QutputMNo. 43, Load Factor: 12,5021

QuiputNo. 44, Load Factor: 12,5504
OutputMo. 45, Load Factor: 12,5955
Quiputho. 46, Load Factor: 12,6363
QutputMNo. 47, Load Factor: 12,6758
OutputNo. 48, Load Factor: 12,7120
OutputMo. 49, Load Factor: 12,7451
OutputNe. 50, Load Factor: 12,7744 |
QuiputMNo. 51, LoadFactor: 12,8043 ~

Shear_SD

Length: m Force kN Mass:tonne  StressikPa  Acceleration: m/sec2

Deformed Shape Viewer module, deformations and Code-based Checksdisplay

Postprocessor; Global Response Parameters

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

First, in order to visualise the displacements, irthe x direction, of a particular node at the top of the
structure, (i) click on the Structural Displacementgab, (ii) select, respectivelydisplacementand x-axis,
(i) select the corresponding node from the list (& n2_C5up) by ticking the box, (iv) choose the results
visualisation (graph or valueg and finally (v) click on the Refreshbutton.

NOTE The results are defined in the global system of coordinates and may be exported in an Excel
spreadsheet (or similar) as shown below.
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‘Stat\: pushover analysis - || $ Pre-Processor
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(@) displacement (@ xaxis
N () ¥-axis 0,115
() rotation Oz bt
- — nz_CSup
[|Relative Displacement 0,105
0,1 _
Base Node
(T — 0,085
Paen )| o
View
Iz 0,085
Q) graph values
¢ = 0,08
Show in graph... iy
il 0,07
0,085
e
"1 no_CAow g 0,055
| n0_Cslow 0,05
[Tl n1Tcaup
f{ ni-Coee 0,045
| n1_ceup
In2B10_B4 0,04
Il o 0,035
|| n2_B3_B&
| n2_c2up 0,03
n2_B7
[ no_Caow 0,025
| 0,02
7 0,015
H 0,01
% 0,0f0 0 000
%

|

Length: m  Force: kN Mass: tonne Stress: kPa Acceleration: m/ser .|

Global Response Parameters Module (Structural Displacements z graph mode)
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oo Z-axis 4— i i
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Re\anua Displacement 3,99731 0,0072
Bl 4,98977 0,009
W—' 5,98384 0,012
= 6,85972 0,0144
(C)araph (@) values . .
777626 0,0163
Show i graph... 8,50535 0,0192
[Max. [vin. [abs Max. [ g [ Copy Selection  Ctrl+C
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Select All Ctri+A
S 9,98824 0,024 .
&3 Post-Processor Settings...
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"l n1_ceup
[Tln210 B4 11,9026% 0,033
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"I n2_caup
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7 no_Cslow
| niciup = || 13,14368 0,0432
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n2_Cly
7 T — |05 0.0%
n2_Ceup
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no_Caow - [|13.9546 0,0528 -
Length: m  Force: kN Mass: tonne Stress: kPa  Acceleration: m/sei |

Global Response Parameters Module (Structural Displacements z values mode)
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Second, in order to obtain the total support forces (e.g. total base shear), (i) click on tRerces and
Moments at supportab, (ii) select, respectivelyforce and x-axis andtotal support forces/moments (iii)
choose the results visuakation (graph or valueg and finally (iv) click on the Refreshbutton.
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1 % ‘ r | Deformatien Amplifier: 5,0 ‘ Animate 3D model ‘
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) o
(@) force (@) X-axis
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-400
View
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Global Response Parameters Module (Forces and Moments at Supports z 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 Curvedab, (ii) select, respectively,displacementand x-axis, (iii) select the
corresponding node from the dropdown menu (e.g. n2_C5up) fathe bottom-axis, (iv) select theTotal
Base 8ear/M omentoption for the left-axis, (v) choose the results visuasation (graph or valueg and
finally (vi) click on the Refreshbutton.
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In order to have theshearforces with positive values, (i) rightclick on the 3D plot window, (ii) select
Post0 OT AAOOT O 3AO0O0ET CO AldA AdErnmEmer.ET OAOO OEA OAIl OA
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(@) displacement
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[ |Relative Displacement/Rotation f
-300
Vode 1
[nzcsup > -400
-500
Left-axis load level) -800
[Total Base ShearMoment -

-700

-800
Dshnw on curve the first occurrence of

Performance Criteria i
-900
Show on curve the first occurrence of

Code-based Checks -1.000

() values -1.100

show in graph... -1.200¢
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-1.300
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Global Response Parameters Module (Hysteretic Curves z graph mode)
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Past-processor Settings

Output Display ' OK
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[Total Base ShearMoment - .
Y-auds Multiplier: -1,00

[ Transposed Output Tables

RSA parameters

Dshow on curve the first occurrence of
Performance Criteria

Dshuw on curve the first occurrence of Damping Ratio 5,00

Code based Chedks ()
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Effective Modal Mass (%):

() values

Show in graph...
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Global Response Parameters Module (Hysteretic Curves z graph mode)
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PostprocessorAction Effectdiagrams
In the Action Effects Diagrams module, userscan visualise theinternal forcesand momentsdiagrams
for each analysis step. As an example, in the figure below thending moments diagramis shown:
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Horizontal Qutput No. 1, Load Factor: 0,0000 ~
Elements Only Output No. 2, Load Factor: 2,3515 =

OutputNo. 3, Load Factor: 2,9789
Vertical QuiputNo. 4, Load Factor: 3,9973
Elements Orly QuiputNo. 5, Load Factor: 4,9698

OutputNo. 6, Load Factor: 5,983
OutputMo. 7, Load Factor: 5,8597
OutputHo. 8, Load Factor: 7,7763
[/]Display Values  [OutputNe. 3, Load Factor: 8,5054
OutputMo. 10, Load Factor: 9,2595
OutputNo. 11, Load Factor: 3,982
OutputNo. 12, Load Factor: 10,5156
OutputHo. 13, Load Factor: 11,0848
QutputNo. 14, Load Factor: 11,5156
OutputMo. 15, Load Factor: 11,9027
OutputNo. 16, Load Factor: 12,2543
OutputNo. 17, LoadFactor: 12,5731
OulputHo. 18, LoadFactor: 12,8781
QutputNo. 19, Load Factor: 13,1437
OutputMo. 20, LoadFactor: 13,3763
Output No. 21, Load Factor: 13,5880
OutputNo. 22, LoadFactor: 13,7811
[ |outputNo. 33 LosdFactor: 13,954
: QuiputNo. 23, Load Factor: 14,1062
T |ouputmo. 25, LoadFactor: 14,2338
1= OutputNo. 26, Load Factor: 14,3486
Oulput Mo, 27, Load Factor: 14,4549
Diagrams Thidness | Output No. 28, ~Load Factor: 14,5521
QuiputNo. 29, Load Factor: 14,6425 .
Outputo. 30, Load Factor: 14,7258
OutputNo. 31, Load Factor: 14,8015
OutputNo, 32, Load Factor: 14,865
OutputHo. 33, LoadFactor: 14,3284
QutputNo. 33, Load Factor: 14,9308
OutputMo. 35, Load Factor: 14,9961
OutputNo. 36, Load Factor: 15,0465
Output Mo, 37, LoadFactor: 15,0901
OutputHo. 38, LoadFactor: 15,1324
QutputNo. 39, Load Factor: 15,1723 L4
OutputMo. 20, Load Factor: 15,2089
OutputNo. 41, Load Factor: 15,2475
Output Mo, 42, Load Factor: 15,2822
OutputHo. 43, Load Factor: 15,3172
OQutputNo. 44, Load Factor: 15,3515
OutputMo. 45, Load Factor: 15,3830 -
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DHnnmma\ Output No. 1, -
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Qutputho. 3,
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OulputHo. &, Load Factor:
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: OutputNo. 24, Load Factor: 14,1062

= |outputho. 25, LoadFactor: 14,2338
1= OutputNo. 26, Load Factor: 14,3486
QuiputNo. 27, Load Factor: 14,4543
Diagrams Thidness | |OUtPUtNo. 28, Load Factor: 14,5521
OutputNo. 23, Load Factor: 14,6425
5] OutputNo. 30, Load Factor: 14,7258
OutputHo. 31, Load Factor: 14,8015
QuiputNo. 32, Load Factor: 14,8695 x
OutputMo. 33, LoadFactor: 14,9254
OutputNo. 33, Load Factor: 14,3808
Output Mo, 35, Load Factor: 14,9981
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Length: m  Force: kN Mass: tonne  Stress: kPa Acc ion: m/ser .

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:
(i

m Diagrams for element B2_1

Load Factor:

»

0.00000
0 9

OutputMo. 3. Load Factor 297891 Forces View Type  Seftings

Output Mo, 4, Load Factor: 393731 Display Values
Mutpct N, B, Load Factor 4 5E977

Mutpct N B, Lo Factor 5 55389 @ Scale

futpt N 7, Load Factor 6 BE372

Mutpct Ho 5, Load Factor 7 77626

rj 1 % Advanced Plot Settings

Output Mo, 8, Load Factor: & 60635
Output Mo. 10, Load Factor: 3. 25354
OutputNo. 11, Load Factor: 9.93824
Output Mo, 12, Load Factor: 10.61564
Output Mo, 13, Load Factor: 11.08484
Output Mo, 14, Load Factor: 11.51683
Output Mo, 15, Load Factor: 11.90269
Output Mo, 16, Load Factor: 12.25489
Output Mo, 17, Load Factor: 1257913
Output Mo, 18, Load Factor: 1287810
Output Mo, 19, Load Factor: 1314368
Output Mo, 20, Load Factor: 1337634
Output Mo, 21, Load Factor: 13 58300
Output Mo, 22, Load Factor: 1378114
Output Mo. 23, Load Factor: 13 95486
Output Mo. 24, Load Factor: 1410613
Output Mo, 25, Load Factor: 14.23382
Output Mo, 26, Load Factor: 14.34857
Output Mo, 27, Load Factor: 14,4548
Output Mo, 28, Load Factor: 14552068
Output Mo, 29, Load Factor: 1464260
Output Mo, 30, Load Factor: 1472581
Output Mo, 31, Load Factor: 14 80160 T
Output Mo, 32, Load Factor: 1486346

Output Mo, 33, Load Factor: 1492843

Output Mo, 34, Load Factor: 1498076

Output Mo, 35, Load Factor: 1493308

Output Mo. 36, Load Factor: 1504653

Output Mo. 37, Load Factor: 1503008

Output Mo. 38, Load Factor: 1513240

Output Mo, 33, Load Factor: 16.17225

Output Mo, 40, Load Factor: 15.20983 T

n

Diagrams for a beam element in 3D

m Diagrams for element B2_1 M
Ho. Load Factor: .00000 -

[i] e

Dulput Ho, Laad Factor, 237891 FFD'CE’S View Type  Force Viewer ;

OutputMo. 2. Load Factor. 335731

Output Mo, 5, Load Factor: 4 95977 . iz @ ® (xinz

OutputMo. 6. Load Factor 5.39384 M3 @2 (@) show at local distanc  n1 C2up nl C3up

OutputMo. 7, Load Factar £85972 V2 -

Output Mo, 8, Load Factor: 7.77626 V3 Advanced Plot Settings
OuiputNo. 3, Load Factor, 850535 Mt - Distance 0.00

QuiputHo. 10, Load Factor: 325354 ©3p ) Show Min

Ouiput Ho. 11, Load Factor: 398824 - Force |-11.37

OutputMo. 12, Load Factor: 1061554

Output Mo, 13, Load Factor: 11.08482

Output Mo, 14, Load Factor: 1151653

Output Mo 15, Load Faetor: 1150283 .

Output Mo, 15, Load Factor: 1225483 L . 5726
QuiputNo. 17, Load Factor: 1257913 T R

QuiputHo. 18, Load Factor: 1287810 .

Oulput Ho. 19, Load Factor: 1314388 .

OutputMo. 20, Load Factor: 13.37634 .

Output Mo, 21, Load Factor: 1358600 : .
OutputMo. 22, Load Factor: 1378114 H :
Output Mo, 23, Losd Factor: 1335485 .

Output Mo, 24, Load Factor: 1410613 H

OuiputNo. 25, Load Factor: 1423382 .

QuiputNo. 26, Load Factor: 1434357 . 21.5

Ouiput o 27, Load Factor: 14.45488 .

Output Mo. 28, Load Factor: 1455206 .

Output Mo, 23, Load Factor: 1464260 . s

Output Mo, 30, Load Factor: 1472581 . -

Output Mo, 31, Losd Factor: 140150 - H

Output Mo, 32, Load Factor: 14 86345 .

OuiputNo. 33, Load Factor: 14.32843

QuiputNo. 34, Load Factor: 1438078 s

Oulput Ho. 35, Load Factor: 14.33808 !

Output Mo, 35, Load Factor: 15.04853 50

Output Mo, 37, Load Factor: 15.03008 A7 .66 i

Output Mo, 38, Load Factor: 15.13240 M -13.33 .

Output Mo, 33, Losd Factor: 1517225

Output Mo, 40, Load Factor. 1520983 ad

Diagrams for a beam element in 2D

Postprocessor; Element Action Effects

The element chord rotations and element shear forces , which are the main quantities employed in
checks from most modern codeqsee e.g. Eurocode &NTG18, KANEPE, ASCHE1-23, etc), can be
extracted from the Frame Deformationsand the Frame Forcegab windows. Letus start with the former.
Since you have employed inelastic forebased frame elements (infrmFB) for defining the structural
elements, theelement chord rotations can be directly output by (i) clicking on theFrame Deformations
tab, (ii) selectingchord rotationin the direction you are interested in (i.e. R2), (iii) selecting the elements
from the list, by ticking the corresponding box{iv) choosingthe results visualisation (graph or valueg
and finally (v) clicking on the Refreshbutton.
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j Eé—i 12.57913 -0.01004174 -0.01003594 0.00446112 -0.01007898 -0.00131878 0.00423421 0.00172439 -0.00016017 -0.001509€
j E:ii | 12871 -0.0108237 -0.0108173 -0.00465435 -0.01086328 -0.00137451 0.00456304 0.00185776 -0.00021121 -0.0019518
'J’ Egi; 13.14368 -0.01165097 -0.0116439 -0.00485284 -0.01169303 -0.00143676 0.00452594 0.00200332 -0.00026771 -0.002112¢
'/’ Egé = ||| 13734 -0.01251995 -0.01251218 -0.00504051 -0.01256477 -0.00150508 0.00533568 0.00217387 -0.00031953 -0.0022786
',’ E; i 13.588 -0.01340452 -0.01339622 000521723 -0.0134522 -0.00156895 0.00574338 0.00234154 -0.00037934 -0.0024572
L 13.78114 -0.01430104 -0.01429153 -0.00539223 -0.01435094 -0.00163281 0.00617881 0.00251929 -0.00044299 -0.002635C
<@ ,
Lengthh m Force: kN Mass: tonne Stress: kPa  Acceleration: m/se |

Element Action Effects Module (Frame Deformations z values mode)

Postprocessorg Codebased Checks and Performance Criteria

In order to avoid the need for users to carry out handtalculationsfor the estimation ofthe capacity of

the structural members, SeismoStruct provides the option to automatically undertake chortbtation

and shear capacity checks, according to the expressions defined in the supported Codes (Eurocode 8,
ASCHI1-23, NTCG18,KANEPEand TBDY for the selected limit states. This can be done in th@odebased
Checkgab of the Global Response Parametgrage of the PostProcessor.
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mSeismosnuct [C:A\Users\santon\Desktop\FB\Tutorial1.spf] = = &
File Edit View Define Results Tools Run Help

H A <CESRET FoReREAR

IStaUE pushover analysis v | @ Pre-Processor @ Processor | @8 ‘:::T-ﬁ'__ |
% ‘ r | Deformation Amplifier: 5.0 ‘ Animate 3D model ‘
Analysis Logs | Eigenvalue Resuits | Target Displacement | Step Output | Deformed Shape Viewer | Action Effects Diagrams | Global Response Parameters | Element Action Effects | Stress and Strain Output |
Structural D | Forces and Moments at Supports | Hysteretic Curves | Performance Criteria Checks | Code-based Checks |
Class Name Value Condition Status -
T T T B8 2- End(B) -ais(3)  dass B8_2 0.00010943 0.0304436 Mot reached yet
e +| |B3_1- End(a)-axis()  dass_BI_L 0.0024217%6 002139523 Mot reached yet
view B9_1- End(A)-axis(3)  dass B9_L 0.00114063 002533774 Notreached yet
@Al B9 1- End(B) -ais(2)  dass B9_1 0.00254084 001348126 Not reached yet
() Only Criteria Reached B9_1- End(B) -axis(3)  dass B9_1 0.00279765 0.02542848 Mot reached yet
[F] Show checks only for the intearation sections at the element ends B9_2- End(A)-axis(2)  dass_B9_2 4589645 1E-005 001504743 Mot reached yet
(applies only to infrmFB elements) B9 2- End(A)-axis(3)  dass B9 2 L.6757395E-005 0.02165097 Not reached yet
B9 2- End(B) -ais(2)  dass B9 2 0.00030104 0.02264247 Mot reached yet
. B9_2- End(p) -axis(3)  dass_B9_2 0.00034136 002567337 Mot reached yet
OutputNo. 25, Time: 1423382 A~
Quiput Mo 26, Time: 14.34857 C1_1- End(A) - axis(2) dass_C1_1 0.02526783 0.02370338 ==REACHED ===
Oulput No. 27, Time: 1445486
OutputNo. 28, Time: 1455205 C11- End(a) -axis(3)  dass C11 0.01177871 002322497 Not reached yet
Oulput No. 23, Time: 14,6426
Output No. 30, Time: 14.72581 C11- End(E) -axis(2)  dass €11 0.01956541 002336523 Mot reached yet
OuiputNo. 21, Time: 148016
Dulp Time. 1 Cl_i- End(E)-axis(3)  dass C1 1 0.01123043 002383853 Mot reached yet
Oul Time: 1
Oulput No. 34, Time: 1438076 C2_1- End(A) -avis(®)  dass C2 1 0.02524 002289563 TREACHEDT o
Output o, 35, Time: 14.33808 =
Oulput Mo, 36, Time: 1504653 C2_1- End(A) -axis(3)  dass €21 0.00488222 002247533 Mot reached yet
Output No. 37, Time: 15.09008
Oulput e, 39, Time: 151324 —||ca_1- End@E) -axis()  dass_c2_1 0.02213667 002282937 Mot reached yet
Output No. 23, Time: 1517225
Ouiput Mo, 40 Time: 1520088 C2_1- End(E)-axis(3)  dass C2_1 0.00520576 002323796 Notreached yet
Oulput No. 41, Time: 1524755
Duput o, 42 Time: 15 26224 C2.2- End(A) -axis(?)  dass €22 0.00699888 0.02924654 Not reached yet
Ouiput No. 43, Time: 1531718 - R
Dot oy 41 Tine, 1335157 = | c22-End()-axs(y  dassC22 0.00023108 0.02201842 Mot reached yet
Output No. 45, Time: 1538303 - -
Dbl 48 Tie 12 3vama C2_2- End(E) -axis(2)  dass €22 0.00267233 002487716 Mot reached yet
Output Mo, 47, Time: 1544307 R R
Dot 4, Tovs 1547018 €2 2- End(E)-axis(3)  dass €2 2 0.00102373 003104034 Not reached yet
Output Mo 43, Time: 1543103 C3_1- End{A) -axis(2)  dass_C3_1 0.0253398 0.01498327 FEMEACHED** a
Oulput No. 50, Time: 155048 4
Output No. 51, Time: 15517 ~ |l [m D

Length: m  Force: kN Mass: tonne Stress:kPa Acceleration: m/ser |

Code-based Checks

The user may seleceither a specificCodebased Check or all the defined checks of the same tygevo
types of Codebased checksre available,chord rotations and shear capacity checks.

When the user clicks on one of the analysis steps, a list of all ttieecks for all thestructural 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 integrationsectionand for both local axes,

(2) and (3) are provided.

In addition to the codebased checks, users magre capable oketting up performance criteriaidentifying
the instants during the analysis,at which different performance limit states (identified by matrial strains,
section curvature, element chordrotation and shear values) are expected to be reachet@his can be done in
the PerformanceCriteria Checkdab of the Global Response Parametegpage of the PostProcessor. By
default the Building Modeller defines two types of criteria (i) a chorerotation capacity criterion called
chord_rotand (ii) a shear capacity criterion callecshear.

|
: 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,
1 in Code-based Checksthe 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

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

: calculations.

|

The user may select the Performance Criterion Name or all the defined criteria of the same tyjpre.
SeismoStructeight types of performance criteria may be defined (i) @crete strain of RCor composite
sections, (ii) Reinforcementstrain of RCor composite sections,(iii) Steelstrain of steel or composite
sections (iv) Sectioncurvature, (v) Frameelement chord rotation (i.e. whether a specific value has been
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reached), (vi) Frame element shear force (i.e. whether a specific value has been reachedyii) Frame
element chord rotation capacity (i.e. whether the capacity has been reached) andiiji) Frame element
shear capacity (i.e. whether the capacity been reached)

When the userclicks onone of the analysis stepsa 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 criterioral been
reached in that particular location.

m SeismoStruct [C:\Users\santon\Desktop\FB\Tutoriall.spf] = =] ﬂh
File Edit View Define Results Tools Run Help
5 o s T S - =) =)
= =l > =y c X
) - CBGUED Foeed R @
Static pushover analysis hd | @ Pre-Processor @ Processor | ‘%8 ::%-—- |
| =
1 % | g | Deformation Amplifier: 5,0 |["] Animate 3D model |
Analysis Logs | Eigenvalue Results | TargetDi | step Output | Deformed Shape Viewer | Action Effects Diagrams | Global Respanse Parameters | Element Action Effects | Stress and Strain Output|
Structural Di | Forces and Moments at Supports | Hysteretic Curves | Performance Criteria Checks | code-based Checks|
Class Name Value Condition Status -
Performance Criterion Name €2_1- End(A) -axis(?)  dass €21 0.04518937 0.04739341 Not reached yet
‘al Frame Element Chord Rotation Capadity rteria +| |C2_1- End(a) -axis(3)  dassc2_1 0.01018345 004703652 Mot reached yet
. €2_1- End(P) -axis(2)  dass €21 0.04182356 0.04783418 Not reached yet
@Al €2_1- End(B) -axis(3)  dass €21 0.01125086 004876207 Not reached yet
() nly Criteria Reached C2_2- End(a) -axis(?)  dass_C22 0.00851474 0.06127936 Mot reached yet
Sreoirmse i (s e e e €2_2- End(A) -axis(3)  dass €22 0.00010845 004154741 Not reached yet
(@pplies only to infrmFE elements) C2_2 - End(B) - axis(2) dass_C2_ 2 0.00263688 0.05137999 Not reached yet
C2.2- End() -axis(3)  dass C22 0.00087482 006671809 Mot reached yet
€3_1- End(A)-axis(?)  dass €31 0.04534826 0.03179875 *==REACHED™=*
OutputNo, 25, Time: 1423382 N
Output Mo, 26, Time: 14.34857 €3_1- End{A) -axis(3)  dass_C3_1 0.00747638 0.04555152 Not reached yet
OutputNe, 27, Time: 14.45486
OutputNo. 28, Time: 14.55206 €3_1- End(®)-axis(2)  dass €31 0.03731604 0.03217623 ===REACHED==*
OutputNe. 29, Time: 145426
OutputNo. 30, Time: 1472581 €3_1- End(B) -axis(3)  dass €31 0.00518785 0.04834718 Not reached yet
Output N 31, Time: 14.8016
OutputNo. 32, Time: 14.86946 €3_2- End(a) -axis(?)  dass €32 0.00376528 003023864 Mot reached yet
Output Mo 33 Time: 14.92843
Output Mo, 34, Time: 1498076 C3_2 - End(A) - axis(3) dass_C3_2 0.00062874 0.04564327 Mot reached yet
Output Mo, 35 Time: 14.99808
Oulput Mo, 36, Time, 1504853 €3.2- End(B) -axis(2)  dass €3 2 0.00836389 0.02871625 Not reached yet
OutputNo. 37, Time: 15.09008
Output Mo, 29, Time: 15,1224 | |c32- End() -axis(3)  dass_c32 0.00107057 0.04110143 Mot reached yet | |
OutputNo. 33, Time: 1517225 R =
OulputHe 40, Tire: 1520089 C4_1- End(A)-axis()  dass C4.1 0.0236384 0.03659098 Not reached yet =
Output Mo, 41, Time: 15.24765
Quputo, 42, Tie: 1526204 €4_1- End(A) -axis(3)  dass €41 0.02882481 004065183 Not reached yet
OutputNo. 43, Time: 1531718 N N
Duputo. 44, Time: 1595157 =|||c4t- End@)-axis(d)  dass €41 0.02220115 0.03676519 Mot reached yet
OutputNo. 46, Time: 15.38303 ~ _
DubntNo. 45 Tie 1841580 €4_1- End(B) -axis(3)  dass €41 0.02296213 0.04037923 Not reached yet
QutputHo. 47, Time: 15 42307 €5_1- End(A) -axis(2)  dass_C5_1 0.01045556 004014923 Mot reached yet
Output Mo 48, Time: 1547016 BRGNS 2580 otreacned ye
Output No. 43, Time: 1549103 C5_1- End(A) - axis(3) dass_C5_1 0.02880741 0.04551533 Not reached yet i
Output N 50, Time: 155048 L
Duiput No. 51, Time: 15517 > |« [ D
Lengtho m  Force: kN Mass: tonne Stress: kPa  Acceleration: m/se:

Performance Criteria Checks

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.

Congratulation, you have finished your first tutorial
TUTORIAL N ¢ PUSHOVERNALYSI®F ATWO-STOREBUILDING

Problem Description

In order to facilitate this secondtutorial let us use the model that has already been created in Tutorial
n.l.

Getting started: opening an existing project

Open again the initial window of the software and, after clicking ofi icon on the toolbar, select the
previous SeismoStruct project (Tutorial.spf). Once opened, save the project with a new name through
&EIT A J nEdu@dnmaAnd.8
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PreProcessor 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








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































