DIAMOND 2016

(SAFIR® post-processing tool)
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Organization of the graphical interface

Configuration - the model entities can be drawn in the initial, in the

* Some differences in the logic and arrangment of the GUI displaced, or in both configurations

File Edit Display Plot Results Options Window Help

: P ) i —Initial
‘e E ?/Xv :ii'Nodes . Elements v J-Local Axes [JContour FHMesh = Supports 4 Reactions v 4 Loads ~ ESwitchQ—‘
: &= & é _I: 4 Supp 'L 'L L |: <Diﬂa|aced Scale z@ Apply|

I?Time Steps/?ZG/ v |} |Displacement SN, M,V v [®Draw on displaced configuration [l Chart - §LabelslPick node/element‘ IAII Nodes‘ ‘AII Elemems] [Remove AII| AX V] Ay (V] Az ;I

Diamond 2016 for SAFIR

FILE : BeamShell_3D2
NODES : 1011
SHELLS : 918

INITIAL CONFIGURATION
RESULTS ON DISPLACED CONF.
DISPLACED CONFIGURATION (x2)
CONTOUR PLOT

DISPLACEMENT PLOT

Model entities

TIME : 726 sec

Results - are plotted in one of the
configurations
DISPLACEMENTS :

> 0.2
0.18to 0.2
0.16 to 0.18
0.14 to 0.16
0.12to 0.14
0.1to 0.12
0.08 to 0.1
0.06 to 0.08
0.04 to 0.06
0.02 to 0.04
0 to 0.02
<0

Legend | Viewpoint | Selection | Options

e Numbering Element Numbering Properties
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Open file without results

* Allows to quickly check models in big files

¥ def_160404.XML - X
File Edit Display Plot Results Options Window Help
i Nodes |/ Elements v J-Local Axes = Supports & Loads v _

Diamond 2016 for SAFIR

FILE : def_160404
NODES : 7420
BEAMS : 3626

BEAMS PLOT

BEAMS :

b2231_1.tem

b2297_1.tem
b2341_1.tem
b1393_1.tem
b0883_1.tem
b1265_1.tem
b0989_1.tem
b1597_1.tem
b0365_1.tem
b1947_1.tem
b2261_1.tem
b1223_1.tem
b0001_1.tem
b0149_1.tem
b0016_1.tem
b2251_1.tem
b1623_1.tem
b2247_1.tem
b0591_1.tem
b0057_1.tem
b0013_1.tem
b0895_1.tem
b0014_1.tem
b0039_1.tem
b0053_1.tem
b0315_1.tem
b0069_1.tem
b0877 1.tem v
Legend | Viewpoint | Selection I Options ‘

Node Numbering l Element Numbering ‘ Properties
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Scale factors

* More clear way of setting the scale factors for loads and forces

< Frame_&_truss. XML X
File Edit Display Plot Results Options Window Help

L] Nodes '\ Elements v Local Axes & Supports + Reactions v Loads ¥
FEERem X = H pports 4 Llosds - ;I*Eymspmsﬂ.es
; [ : : HYRN e ] = ]
Time Steps SN,M,V ~ B*Draw on displaced configuration MChart _ Labels[Pick node/ | [All Nodes] [an | [Remove All ] ax 7] av [ 47 _
O Automatic ® User ™
Numb. of Colors : 8 %
Minimum : 0 %
Maximum : 0.0116 =
Displacement Step : 0.00145
Plot: Color v
Components : Combined v
Stresses
O Automatic @® User
Numb. of Colors : 105
Minimum : -2 %
Maximum : 10 %
Stress Step : 1.2

Scale factors
1N (Ponctual loads) = 0.0001
1 N/m (Linear Loads) = 0.001

m

m

1 N/m? (Surface Loads) = 0.01m

1 N (Reactions) = 0.0001 M

1 N (Force Diagrams) = 0.0001 M

1 Nm (Bend. Mom. Diag.) =/ 0,0001/m

1N (Spring Forces) = 0.001 M

1 N/m2 (Spring Press.) = 0.001m

1 kN/m (Memb. Forces) = 0.0001 /m

1 kNm/m (Bend. Forces) = 0.0001/m

s sopi|.

< > ’End | Viewpoint I Selection I Options ‘—

Node Numbering | Element Numbering | Properties
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Charts

* Improved user experience with charts B Chart

% beam3D with springs.XML - X
File Edit Display Plot Results Options Window Help
E I : { " [—nitial]
c L] : :1:Nodes | Elements v Local Axes = Su| OM Loads ¥ Switch:
ED = Hkse S 3 o . - suep + P "=Displaced Scale s
iTime Steps %N, M,V + DDraw on displaced configuratio iLabels[Pick node/element] [All Nodes| [All Elements| [Remove All (7] ax ] AY [ 47 _
016 for SAFIR

¥ beam3D with springs.XML

Results :
| Beam Axial Force 7 |
Point Of Gauss :
E ]
Beams
Plotted Not plotted
Beam 1 Beam 2
Beam 3 Beam 4
Beam 7 Beam 5
Beam 6
Beam 8
Beam 9
Beam 10
Add to selection: Add to selection:
B 3 I I Y
Export/Print
| Export To Image | I Print |

Zoom
| Adjust zoom to series I

Data
| Copy data from chart I

N1 [N]

Axial Force In Beam

BD with springs

I Beam Element

I Spring Element

Time [sec]

> Legend | Viewpoint | Selection | Options ‘
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Torsional analysis

* Distribution of the results for the warping function in the cross-section

% HEB200tor.XML X
File Edit Display Plot Results Options Window Help

[& & ™| X _ iiiiNodes [uSolids []Contour FMesh = Supports _

Diamond 2016 for SAFIR

FILE : HEB200tor
NODES : 214
SOLIDS : 154

WARPING PLOT
IMPOSED DOF PLOT

3Warping

WARPING :
> 0.004

0.0032 to 0.004
0.0024 to 0.0032
0.0016 to 0.0024
0.0008 to 0.0016
0 to 0.0008
-0.0008 to 0
-0.0016 to -0.0008
-0.0024 to -0.0016
-0.0032 to -0.0024
-0.004 to -0.0032
< -0.004

> N Legend I Viewpoint I Selection I Options |
Node Numbering | Element Numbering | Properties
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Springs

* Forces and pressures in Springs

% beam3D with springs.XML - X
File Edit Display Plot Results Options Window Help

B" ﬁ . D ‘ X i iNodes | Elements ¥ }—Local Axes & Supports _LReactions < _LLoads < aced ScaleEE )

iTime Steps SN, - ion WiChart _  iLabels|Pick node/el | [All Nodes| [All Elements| [Remove All] (] AX (] AY [] AZ _

Axial Force Nx

Shear Force Vz ' Diamond 2016 for SAFIR
Bending Moment Mz FILE : beam3D with springs
Shear Force Vy gngg fg

Bending Moment My SPRINGS : 11

Bending Moment Mw BEAMS PLOT

Truss Axial Force Nx SPRINGS PLOT

RESULTS ON INITIAL CONF.

- SPRING AXIAL FORCE NX PLOT
Spring Pressure Nx

TIME : 1616 sec
Membrane Force Nx

BEAMS :
Membrane Force Ny Beam Element

Membrane Force Nxy SPRINGS :

Membrane Force N1 _ Spring Element
Membrane Force N2
Membrane Force N1-N2

Bending Force Mx

Bending Force My
Bending Force Mxy
Bending Force M1
Bending Force M2
Bending Force M1-M2

v
< > Legend | Viewpoint | Selection I Options |
Node Numbering | Element Numbering | Properties

g LIEGE December 2017 U E E

université Jodo Ferreira | Jean-Marc Franssen | Thomas Gernay

Urban & Environmental Engineering



Strains, stresses and tangent modulus

e Strains can now be plotted on the cross-section fibres

section. XML

File Edit Display Plot Results OptionsHeIp

(B EERE® X _ i iiiNodes

beamimp. XML

/

ir EBMesh _ iTime Steps | 2109 ¥ | =Fiber Stresses| =Fiber Strains| =Tangent Modulus -

I‘ spetion. XML I

XML file resulting from the thermal analysis
(must be inside the same folder as the mechanical file
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—Fiber Strains

Diamond 2016 for SAFIR

FILE : section
NODES : 1404
SOLIDS : 2686

CONTOUR PLOT
MESH PLOT

FIBER STRAINS PLOT

TIME : 2109 sec

BEAM 11 POINT 1
STRAINS &:
> 0.002

0.0008 to 0.002
-0.0004 to 0.0008
-0.0016 to -0.0004
-0.0028 to -0.0016
-0.004 to -0.0028

Node Numbering

-0.0052 to
-0.0064 to
-0.0076 to
-0.0088 to

-0.004

-0.0052
-0.0064
-0.0076

-0.01 to -0.0088

< -0.01

Legend | Viewpoint | Selection | Options

Element Numbering

] Properties
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Labels in thermal analyses

* Temperatures

sect1.XML
File Edit Display Plot Results Options Window Help
iF ek H@& & ™ X _ iiiNodes [1Solids [lFrontiers [JContour EMesh _
iTime Steps | 3480 v ETemperature ‘Chart = IiLabels‘Pick node‘ |AII NodesHRemoveAlﬂ - I

SN,

Labels|Pick node| |All Nodes| [Remove All

| VaVAR S Tt |
AVAYAY, N\, IDAVA
NINRS

Add the label for a specific node (by clicking on the
node) or add the labels for all nodes at once

]

KRR
SR SK
ANavavilh
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Hide some of the labels with the Selection tool

Node Nu

mbering

- X

Select /
Nodes
Set
Added Remove d
E Nb Items = 229 Nb Items = 177
Node 1 Node 83
Node 2 Node 90
Node 3 Node 92
Node 4 Node 95
Node 5 << | Node 99
Node 6 Node 104
Node 7 Node 105
Node 8 Node 106
Node 9 Node 108
Node 10 Node 115
Add to selection: Add to selection:
# + #
Advanced Selection
O Add@®@ Remove
X: g 0
Y: -0.07
Z: gnore 0
i Apply |
Legend | Viewpoint | Selection | Options

Element Numbering Properties

UEE
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Labels in mechanical analyses

* Loads, reactions and forces

¥ Frame_&_truss. XML
File Edit Display Plot Results Options Window Help

gsﬁlaa-x

Nodes [|Elements v J-Local Axes = Supports & Reactions v 1 Loads v Swn:c

| Diamond 2016 for SAFIR

FILE : Frame_&_truss
NODES : 61

BEAMS : 30
TRUSSES : 1

Labels|Pick node/element| |All Nodes| |All Elements| |Remove Al
0 BEAMS PLOT

TRUSSES PLOT

REACTIONS PLOT
DISTRIBUTED LOADS PLOT(F1)

BENDING MOMENT MZ PLOT

Add the labels for

TIME : 1 sec

BEAMS :
Beam Element

TRUSSES : N
B s Element Units

Reactions in N /

Distributed loads in N/m

Bending moments in N.m

% S | Viewpoint | Selection | Options |
Node Numbering | Element Numbering | Properties
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Labels in mechanical analyses

e Displacements

¥ Frame_&_truss. XML ks
File Edit Display Plot Results Options Window Help

X iNodes | \|Elements v J-Local Axes = Supports 4 Reactions v 4 Loads ~

FEERSw

iTime Steps %N, M,V v [®Draw on displaced configuration IChart = i Labels [P

Maxiviavilaz

vl ax [v] AY [v] AZ

Select the compone

| Diamond 2016 for SAFIR

FILE : Frame_&_truss
NODES : 61
BEAMS : 30
TRUSSES : 1

BEAMS PLOT
TRUSSES PLOT

INITIAL CONFIGURATION
DISPLACED CONFIGURATION (x2)

DISPLACEMENT VALUES PLOT

TIME : 2384 sec

BEAMS :
Beam Element

TRUSSES : Units

Truss Element

Displacements labels in mm I /

> Viewpoint | Selection | Options |
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Structural SOLID 3D

e SOLID 3D finite elements available in mechanical models

ipe_220_mec_6.XML - X
File Edit Display Plot Results Options Window Help

; HI i = Initial

‘e E 1 X :iiiNodes  Elements ¥ []Contour FHMesh = Supports 4 Reactions ¥ 4 Loads ¥  :|Switch

: EHRS o E ports L. 4 o i ~=Displaced|Scale SE Apply| -

iTime Steps | 1500 v | | |Displacement 5N, M, V v [*Draw on displaced configuration [l Chart - §Labelslpick node/element] IAII Nodes| ‘AII Elements| ‘Remove AII] AX [V] Ay (V] AZ _

Diamond 2016 for SAFIR

FILE : ipe_220_mec_6
NODES : 2457
SOLIDS : 1520

\
\

RESULTS ON DISPLACED CONF.
DISPLACED CONFIGURATION (x5)
MESH PLOT

DISPLACEMENT PLOT

LOADS PLOT(F1)

IMPOSED DOF PLOT

\
\\o““\\i\\\
N
N\

\\\\
NN

N\

Ny

TIME : 1500 sec

NN
AR

DISPLACEMENTS :
> 0.015

0.0135 t0 0.015
0.012 t0 0.0135
0.0105 t0 0.012
0.009 to 0.0105
0.0075 to 0.009
. , 0.006 to 0.0075
N7 0.0045 to 0.006

0.003 to 0.0045
0.0015 to 0.003
0 to 0.0015

<0

Ponctual loads in N

§§
\
\\\\\\\\

\
%

iLegend.] Viewpoint | Selection | Options

Node Numbering Element Numbering
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VOID

 VOIDs in thermal models can now be visualized Bl voids

¥ IPE220_pr.XML - X
File Edit Display Plot Results Options Window Help

i E & & ™ X _ iiiNodes [uSolids CFrontiers Clcontou EMesh _
iTime Steps ETemperature .Chart 5 §Labe|s|Pick node| |AII Nodesl |Remc/ve AII| 5

Diamond 2016 for SAFIR

FILE : IPE220_pr
NODES : 403
SOLIDS : 382

SOLIDS PLOT
VOIDS PLOT

TIME : 60 sec
SOLIDS :

STEELEC3EN
SILCON_ETC
INSULATION

1\

R I R R R

< > B Legend | Viewpoint | Selection | Options J

Node Numbering I Element Numbering ‘ Properties
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Animation tool

* Time interval for the video animation

File Edit Display Plot Results Options Window Help
ek & é X _ iiiiNodes | Solids [JFrontiers []Contour EHMesh _

40 v ETemperature . Chart _ §Labe|s|Pick node‘ ‘AII NodesHRemove Allj _

Diamond 2016 for SAFIR

FILE : section_6x13.7
NODES : 1354
SOLIDS : 2646

CONTOUR PLOT
TEMPERATURE PLOT

TIME : 2040 sec

TEMPERATURE :
> 1000°C

900°C to 1000°C
800°C to 900°C
700°C to 800°C

600°C to 700°C
: | 2000
Minimum value: 500°C to 600°C

Animation X

Set time interval to record:

Maximum value: |3000 400°C to 500°C
300°C to 400°C
200°C to 300°C
100°C to 200°C
< 100°C

Legend | Viewpoint | Selection | Options

e bering Element Numbering Propertie:
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Animation tool

* Time interval for the video animation
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Thank you for you attention

DIAMOND 2016

New features
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