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Engineering:

Ontwerpcodes / regels

* Kennis van constructie / materialen / gebruik / ......

Veranderende voorwaarden

Duurzaamheid en milieu

Kost bewust

DIANA User-interface over de jaren

* Batch interface (dat en dcf files)

* Externe pre-post processors (iDEAS, FemAP, FemGV)
* iDIANA

* FX4D

¢ DianalE




DIANA Interactive Environment

Workflow(s): Geometry
definition
{

Assign
properties

Generate
mesh '
| Changein physical
¢ ! properties
Setup
analysis

+

> Run analysis -

!

—— Check results

DIANA Background & Development direction

[ "+ Scripting )
« Integrated environment |
1 iDIANA |+ . )

A -+ Geometry tools W

« Mesh engines

« International design codes
« Dedicated wizards
« User-friendliness

Application
oriented

Wyfkkl DIANA.




DIANA gebruikers in de loop der jaren

2010 2020
Universiteiten Voornamelijk phD’s Gebruik in MSc classes
Ingenieursburo’s Enkele specialist Dedicated teams
Kleine specialist - In opkomst
Grote bouw en productie | - Voor optimalisatie van
bedrijven productie en advies
Onderzoekers

Modellen

* 1ID>2D>3D~>..

* Van gereduceerde geometrieen naar werkelijke
geometrieen

e Van homogene componenten naar hybride/composiet
componenten

* Van generiek naar toepassingsgericht

* Toetsen van geavanceerd model aan ontwerpcodes




DIANA Workflow

BIM
Geometry
definition
Assign
properties
Generate
mesh

Make report

Code checking

Check results

Run analysis

Setup
analysis
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Workflow voorbeeld

IFC-model |
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Workflow voorbeeld
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Demo: IFC als Reduced Geometry
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Aanpassen Geometrie

Vloeren en muren sluiten niet aan
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Vooraanzicht Vooraanzicht - Detail

Aansluiten muren op vloeren

» Selecteer alle lijnen of knopen onderkant muren |jl| |
e Pas de Z-coordinate aan in de property panel
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Value

s 123
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0.150000 0.150000 -0.150000
41,8500 15.8500 -0.150000




Binnen- en buitenmuren sluiten niet aan

Doortrekken binnenmuren

Extend faces and edges [H




Materialen

Materialen zijn aangemaakt en overgenomen uit IFC maar hebben nog geen

eigenschappen

Geometry
Geometry

Ok Materials

O [ 6¢ O [ [0 % e

iminium

0 Kalksandstein

(e stahlbeton

<
<+ Loads

W Connections.

@ Reference system

(e Add new materisl x
Name

I
Class. ICuncrete and masonry -

Material mode! |Linear elastic isotropic

Aspects to include
Thermal effects
Maturity effects
Heat flow
Biaxial failure envelope
Design checks

Additional dynamic 2D line mass.

Concentration effects
shrinkage

Crack index

Rayleigh damping
Additional dynamic surface
Additional dynamic 3D line

@cancel

2 Edit material

Name

Aspects to include
Thermal effects
Maturity effects
Heat flow
Blaxialfailure envelope
Design checks

Additional dynamic 2D line mass

Kalksandstein

[ Crack index

Concentration effects

Shrinkage

Rayleigh damping
Additional dynamic surface mass

Additional dynamic 3D line mass

+/ Linear material properties -
Young's modulus* 202e+10 N/m? | [ f
Polsson's ratio* 02 fx
Mass density 1800 kg/m?| | fx
[ xclose || @Help

Geometrie eigenschappen

Geometrie eigenschappen zijn voor de gereduceerde import IFC niet aangemaakt.
Geometry aanmaken via Property assignments A’

£ Shape property assignments

L] wand-004-sheet
L] wand-008-sheet
L] wand-032-sheet
L] wand-025-sheet
L] Wand-021-sheet
Il wiand.n23.chent
Element class*
Materal Kalksandstein
Geometry
Data

Targetselection* [~ ancosnest B j

FoK_| | @cancel || @relp

£ Shape propery assignments

)

=

=

=

=

i |

gk Materiaf*
2l Geometry* [
x Data. |

Target selecton® (1] Wand 06 sheet
L] wana-o0a-sheet
L] wand-008-sheet.
L] wand-032-sheet
| L] wand-025sheet.
L] wand-021-sheet
=

- Element class* | | Regular Curved Shells

| Kaksandstein

K] | @cancel || @telp |

X | [X e geomary

Name

Thickness*

Wand

02m|fx

Underying geometry.

Eccentricties

[B—

[(¢close || Qe |

Na inlezen IFC zijn aan shapes al materialen toegekend.
Eerst keuze element class, dan Geometry




Opleggingen

Opleggingen toekennen aan de shapes 1

pooonoooan
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Opleggingen onderkant Kelder

\

EiR{miEja]R{E]Riai noopooinoog

Actions.
BhM
. Attach support

v X

Name* Support 1

Support setk

]

SUPPOIE T
Target type*
Lines*

Edge

Edge<53> of Wand
Edge<83> of Wand
Edge<53> of Wand.
Edge<53> of Wand

Coordinate system X - |y -

A

Fixedtranslations - Gy T3

Fixed rotations

] »

Belastingen

Eigen gewicht

Actions

¥

Vloerbelasting ",

Name*

5 kn/m? | fx

=] Actions ®|
e |y
|mis. & SR
!, Attach load
# Define a global load
/ Apply X Close
« Apply ¥ close
Name* Vioerbelasting
|Eigen gewicht Load case* | vioerbelasting ][]
Load case* | Eigen gewicht Loadtargettype* | Face v
Load type* [Dead weight Load type* | Distributed force -
Loaded surface*  [Face<25 of De i Tsheet 7
Face<172> of Decke-001_#64920-sheet T
Face<2> of Decke-002_#122620-sheet
Face<2> of Decke-002-sheet
Face<172> of Decke-001-sheet
Surface force value*

Force load direction* |




Mesh eigenschappen

Elementgrootte toekennen aan shapes Ei

Actions =|
msf

(4 Mesh properties

« Apply ¥ Close ' Preview

Operation |shape -

Shapes* [ ] wand-o15-sheet

.
[ ] wand-023 #82403-sheet o
[ ] wand-o3s-sneet &
] wand-023-sheet L
] wand-006_#5672-sheet =

Wand-020_#108350-sheet &
Seeding method* || Element size

Desired size*

Adaptive element size V.

Mesher type | Hexa/Quad -

Genereer Mesh [

Mesh
@ Mesh
FEO . U3 pe@Evw 2

~ @ Element sets 5
v [\ Decke-001_#64920-sheet (8915 elements) [
v A\ Decke-001-sheet (9014 elements) [ |
v [\ Decke-002_#34561-sheet (8609 elements)  []
v [\ Decke-002_#122620-sheet (8547 elements) [
v [\ Decke-002-sheet (8509 elements) [ |
v [\ Stétze001_#64819-wire (4 elements)
v A\ st@tze-001-wire (4 elements) [ |
v [\ Wand-001_#7762-sheet (564 elements) =
v /) Wand-001_#38857-sheet (549 elements) -
v [\ Wand-001_#98359-sheet (543 elements) 7
¥ [\ Wand-001_#119229-sheet (278 elements) =
| £\ Wand-001-sheet (549 elements) -
v [\ Wand-002_#3008-sheet (585 elements) =

T A\ Wand-002 #46161-sheet (585 elements) -

e Materials 13

= Element geometries 13

4+ Loads b

43 Supports »

% Element types b

@ Reference system b




IFC inlezen als Solids
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) muss

Element type & Mesh properties

4 o

£3 Shape propery sssgnments x £3 Set mesh propertes %
Terget selection® |7 wand 016 _#104090 Fj L] Operation Shape %
1) wand-036 - Shapes* [_|) Wand-002_#3008 &
" 1) Wand-035 = [ }) Wand-006_#5672 .
") Wend-020_#10830 = " J) Wand-007_#7594 2
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1) stutze-001 o () Wand-010_#7935 &
1 wiand.non 54405 | (1) wand-015_#11098 =
Element class* e e i |
Materiate alksandstein - ][k Seeding method Element -
Geometry - Desired size* I Y
e i Adapt element size near cunvatures v
— Mesher type -
[ ok || @cancel || @Help -
Preview || @Cancel || (Help |

Element type Elementgrootte

Material groepen zijn al toegekend aan shapes maar hebben nog geen material eigenschappen
(hetzelfde als bij schaal elementen, zie sheet 11)
Geometry voor solids is niet nodig




Genereer Mesh [

Analyse set up & Run Analyse

Analysis

Phased
Structural finear static

Add command...
) Run sefected analysis

Evaluate model|

% S CoMMands Enesknd pexdn Solve the system of equations
#9 Load commands Stiffness adaptation Output inear static analysis 2
/" Rename Structural elgervalue
101 Add analysls Structural modal respense
Duplicate Structural direct response
Structural response spectrum
. Hybrid frequency-time domain
| & Remove Structural nonlinear ] ¥
Show folder strength reduction
Open terminal hers Engineering iguefaction
= il Run analyse .1

Structural stabllity
Nonlinear vibration
Staged construction
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Maerial information
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Voeg een hoofdstuk toe fa e i
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