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Nonlinear analysis

and assessment of structures



Selsmostruct overview

Selsmostruct 1s an award-winning Finite Element package

capable of predicting the large displacement behaviour of space frames under static or dynamic
loading, taking into account both geometric nonlinearities and material inelasticity.

Concrete, steel, masonry, frp and superelastic shape-memory alloy material models are available,
together with a large library of 3D elements that may be used with a wide variety of pre-defined steel,
concrete and composite section configurations.
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The nonlinear analysis solver of SeismoStruct,
which features a fibre modelling approach

and accounts for both geometric nonlinearities

and material inelasticity, has been extensively used
and quality-checked by thousands of users for
more than ten years.

As described in its Verification Report, its

accuracy is very well demonstrated by its
numerous successes in recent Blind Test
Prediction Exercises.
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The rational and intuitive structure and simplicity

of the package, which follows a very straightforward methodology with a series of input
modules (tabs) from the materials definition to the performance criteria and the selected
output, results in a very smooth learning curve even for engineers that do not have a deep
knowledge of the Finite Element method. Further, the Building Modeller and the Wizard
modules provide an extremely efficient, fast and intuitive way to create the structural model
of regular and irregular reinforced concrete buildings, by introducing simply the geometry
and the reinforcing details of the building’s members.

PRE-PROCESSOR POST-PROCESSOR

* Materials

¢ Analysis Logs

e Sections ¢ Modal Quantities

¢ Element Classes ¢ Eignvalue Results

* Nodes e Target Displacement

¢ Element Connectivity e Step Output

e Constraints * Deformed Shape Viewer
* Restraints » PROCESSOR * Convergence Problems

¢ Time-History Curves
e Applied loading
¢ [,oading Phases

¢ Action Effects Diagrams

e Code-based Checks

o Clobal Response Parameters
¢ Performance Criteria Checks
¢ Element Action Effects

® Stress and Strain Output

¢ [DA Envelope

e Target Displacement
e Code-Based Checks
e Performance Criteria
e Analysis Output
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why use selsmostruct

It has a very smooth learning curve
Featuring an intuitive graphical environment with a series of input modules (tabs) and a very

straightforward methodology from the materials definition to the performance criteria and the
selected output, SeismoStruct is extremely easy to learn.
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Neither manuals, nor tutorial examples are required.

Any engineer with just a limited knowledge of the Finite Elements procedures can open
the program and start using it.

Further, the Building Modeller and the Wizard facilities constitute two modules, with which
a user can create on-the-fly reinforced concrete building models, by introducing just the
geometric and reinforcement parameters of the structure.
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It offers increased productivity

Particular emphasis has been put, so that the program is not only intuitive, but also easy
and fast to use. With the Building Modeller facility, the model of a multi-storey reinforced

concrete building can be created within minutes.
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Columns, beams, slabs and stairs are input with just some mouse clicks, large libraries
of materials have been included (e.g. FRP wraps), and can be easily included in the model,

whilst the applied loading is considered.

Further, the execution of the chord rotation and shear capacity checks is done in a
completely straightforward fashion, whereby the user may specify only the Standard, the
limit state and the members to be checked, and the capacity at every step of the analysis 1s
calculated and checked against the demand automatically by the program. All these facilities
result in a very user-friendly environment, whereby the modelling and checking even of

structures of high complexity is carried out effectively and quickly.
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It offers enhanced accuracy

SeismosStruct, has been extensively used and verified by thousands of users for more than
ten years. It employs the fibre approach to represent the cross-section behaviour, an
approach that is generally more accurate, especially with non-ordinary sections.
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Moreover, the distributed plasticity force-based elements with the integration sections located
along the length of the member are most suitable for large shear walls, where inelasticity occurs
along their entire height and not just at their ends, something that is explicitly assumed by the
programs that employ the plastic hinge approach.

The accuracy of the solver in the nonlinear analysis of framed structures is very well
demonstrated by the numerous successes of SeismoStruct in Blind Test Prediction Exercises,
such as the Concrete Column Blind Prediction Contest 2010 (UCSD, San Diego, USA), which
was sponsored by the Network for Earthquake Engineering Simulation (NEES) and the Pacific
Earthquake Engineering Research Center (PEER, Berkeley University), or the Blind Test
Challenge of the 15th World Conference on Earthquake Engineering (LNEC, Lisbon, Portugal).
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It provides improved stability

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

In this way, the program achieves numerical stability and accuracy even at very high strain
levels, enabling the precise determination of the collapse load of structures.
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Seismootruct features

general

v Analysis Types
| Eigenvalue analysis | Static analysis (non-variable load) | Static pushover analysis
| Static adaptive pushover analysis | Static time-history analysis | Dynamic time-history analysis

| Incremental Dynamic Analysis (IDA) | Response Spectrum Analysis (RSA)
| Buckling Analysis | Tsunami Analysis
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v/ Sland English units supported
v European and American reinforcing rebar types

v Support for Eurocode 8 and the Eurocodes framework, the American Code for Seismic
Evaluation and Retrofit of Existing Buildings ASCE 41, NTC-18 (Italian National Seismic Code),
KANEPE (Creek Seismic Interventions Code) and TBDY (Turkish Seismic Code)

v/ 20 materials models for concrete, steel, masonry, FRP materials and others

v 12 predefined reinforced concrete, steel, masonry and composite section types
v/ User-defined sections

v/ Four different types of inelastic frame elements
(fibre-based models and plastic hinge models)
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v Geometric nonlinearities and material inelasticity are considered

v" Distributed plasticity models to accurate model the distribution of
inelasticity along the height of large walls

v Nonlinear model for masonry walls and spandrels

v/ Nonlinear link element with twenty nine nonlinear response curves
\/ Nonlinear model for infill panels

v/ Nonlinear modelling of seismic isolators

v Nonlinear models for soil-structure interaction

v/ Various mass and damping elements

\/ Advanced, accurate and stable nonlinear solver
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v/ Butomatic adjustment (decrease and increase) of the load step that ensures numerical
stability and accuracy even at very high strain levels

v/ Detailed and intuitive presentation of the analytical results (deformations, action effects,
curvatures, stresses, strains); tables charts and 3D plots are available

v’ 3D plots with the deformed shapes;
AVI movies to illustrate the sequence of structural deformation

v/ Automatic calculation of the target displacement in pushover analysis

v/ Code-defined checks for chord rotation and shear capacity
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\/ Performance criteria checks for frame and non-frame elements

\/ Checks presented on a table and on the 3D plot; easy identification
with colours of the failed members

v Easy copying of all the data, tables and plots to any Windows application

SEISMOSTRUCT
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building modeller for reinforced concrete buildings

v Easy CAD-based input; the floor's plan view can be used as background

v/ Predefined built-in RC cross-sections for both existing and strengthened (jacketed)
members (rectangular, L-shaped, T-shaped, circular, shear walls, normal or inverted
T-beams, 1, 2, 3 and 4-sided jackets)

v/ Very fast input of the longitudinal and transverse rebars through reinforcement patterns

v/ Predefined material sets for existing and new members;
multiple material sets may be applied in the same model

v/ Easy modelling of infills
v Simple foundation modelling
v Strengthening with steel braces of different configurations

v Strengthening with Fibre-Reinforced Polymers (FRP) wraps;
a large library of existing FRP materials is available

v Simple input with a few mouse clicks for columns, = E

slabs, beams and walls Shaiape e 103¢
v Simple insertion of stairs
v Easy modelling of inclined beams and slabs

\/ Automatic column subdivision to model
short columns

v~ Advanced editing, copying and member
renumbering facilities

v/ Snap, grid and ortho facilities
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Seismosoft in brief

Founded in 2002, Seismosoft provides the earthquake engineering community with
access to powerful and state-of-the-art analytical tools, such as SeismoBuild, SeismoStruct,
SeismoSignal, SeismoSelect, SeismoMatch, SeismoArtif, SeismoSpect and FRP Designer.

With more than 1000 software license requests per month, and users in thousands of
international academic/research institutions and practicing companies in more than

110 countries worldwide, Seismosoft is now recognised as a leading enterprise in this field.

Seismosoft provides the full spectrum of earthquake engineering stakeholders, tools and
methods that feature not only technical excellence but also efficiency and user-friendliness.

Ultimately, we hope to somehow contribute, even if modestly, to the continuous search for
higher mitigation of the risks that earthquakes pose to humankind.

StISMUSUF|

EARTHQUAKE ENGINEERING SOFTWARE SOLUTIONS

How to Contact
Up to date Seismosoft contact details are always available on our website at

(@@

https://seismosoft.com/blog/
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