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01 Principle of FEA 1/2

- Basics of FEA

= Computerprogram sazre based on the digplacem entm ethod

" Analyticalsoluton ofstuctures shardly possbke

" Realstucture isdecom posed nto a m esh of finie nterconnected
elm ents

ONLINE TRAINING

= Propertiesofthe elkm entcontnuum are described atthe nodes
= Themechanialbehavibrisdescribed by approxi ation sets
" D iscretization:Decom positon of stucture nto fnie elem ents




01 Principle of FEA 2/2 R

- Procedure of a FEA calculation

1 . D eterm jn.a t:bn Ofﬂ:le bca_ lebm ent 2. Composition of the element stiffness relations
stiffiness rebtons

2 . Transform ation ofthe stoffness relhtons 1 Mesh of the Structure
© the gbbalCoordnate System

3. Compositon ofthe totalstffness rebton

ONLINE TRAINING

4 . Consderatoon of SupportCondibons

6. Calculation of internal forces

5. Soluton ofEquaton System

6. Detem mation of SupportForcesand
htema lForces




02 Introductory Example: Continuous Plate

- Durchlaufplatte mit Flachenlast

LF1 - Eigengewicht

Statische Analyse

Stébe | Momente My[kNm]
Flichen | Momente my [khNm/m]

£ ri
X
(111

28,45
¥

-3184
¥

Y/]‘-‘x
z

Stibe | max My : 1753 | min M, : -31.18 kNm
Flachen | max my : 17.60 | min my : -35.43 kNm/m

Covered Topics

FE mesh design
= Convergence behavior

= Comparison of beam / surface elements

FE mesh size

Result Interpretation

= Distribution of internal forces
= Shear stiffnesses

= Result smoothing
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04 Plate Theory 1/5 R

- Plate Theory

Analogy to beam element:

©
z
Zz
<
= Cross-Section remain in plane, Cross-Sections = Cross-Section remain in plane, Cross-Sections E
remain perpendicular to the member axis don’t remain perpendicular to the member axis =
o
= No consideration of shear deformations, rigid = Consideration of shear deformations, shear
shear stiffness stiffness is limited, isn't rigid
q(x) q(x)
A _///’é_bx Mx
l w(x) l o
Wg(X)+Wq(X)

z ‘ n




04 Plate Theory 2/5

- Plate Theory

Analogy to beam element:
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04 Plate Theory 3/5 ’

- Plate Theory

Transfer to plate elements:

o
z
Z
g

» Geometrically linear: small deformations » Geometrically linear: small deformations "

= linear elastic material law: Hooke = linear elastic material law: Hooke g

= The cross-sections remain flat, no warping = The cross-sections remain flat, no warping

= Constant thickness = Constant thickness

= No consideration of shear deformations = Consideration of shear deformations

= Consideration of transverse/lateral
strains




04 Plate Theory 4/5 :’YJS

— Transverse/Lateral Strain
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04 Plate Theory 5/5

- Plate Theory

Transfer to plate elements:

o
£
£
=

* No consideration of shear deformations = Consideration of shear deformations ”

» Theory of thin plates = Theory of thick plates %

» Pure bending load bearing capacity = The component of the shear influence is relatively

high

= Error in neglecting shear force would be too high

» Simplified approach

» Higher-value approach

= More accurate shear fOI’CGS




04 Nonlinear Analysis

- Nonlinear Calculation

"= Dxadvantage ofallnonlnearcalubhtions: Superosion Bbw isno bngervald

" Typialapplicaton areas h RFEM 6:
" Geometritally nonlnearcalukton, e.B.Second-orderanalysis

" Nonlhearmateralbehavbr
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" N onlhearbehavirforstucturalobpectelem ents such asm em bers, hnges,
SUppoIs, etc.

" M ore precie analzes, butharreased caluktion effort
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05 Singularities

- What are singularities? Where do they occur?

= Pontsofdiscontnuiy n the caloubtion model

" Nomeanhgfilresults

= M odelproblm ,no realoccurring physicalphenom enon

= Thfhie stresses and ntemalforoes
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= M ech refnem entdoesnotin prove the result
" Typialshgubriy bcatons

= Pomntand Ine bads,pontand Ine supports

= O penigs, reenttantcomers

=  Stffness changesdue t© m aterialorthicknesses




Dlubal Software

- Free Online Services

Cross-Section FAQs & Models to
Geo-Zone Tool Properties Knowledge Base Download

Dlubal Software offers an online tool for With this free online tool, you can select Check out the frequently asked questions our Download numerous example files that help you
determining the characteristic load values of standardized sections from an extensive section customer support team is asked and get to get started and become familiar with the
the relevant load zone. library, define parametrized cross-sections and helpful tips and tricks with our technical articles Dlubal programs.

calculate its cross-section properties. to improve your work.
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Frequently Asked Questions (FAQ)
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- Free Online Services
Free Support

Youtube Channel - Online Shopping via Email and
Webinars, Videos and Prices Trial Versions Live Chat
Check out our videos and webinars about Customize your program package and get all The best way how to learn our programs is to

Dlubal's structural engineering software. prices online! simply test them yourself. Download the free
90-day free trial version of our structural

analysis & design software.

90 DAYS
e - = e, TRIAL
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