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» In this tutorial, DNV Plate Buckling and Stiffener Buckling Checks are reviewed in details;

« A part of plate model of the ship has been used as a start FEM model;

* Individual Loads, Load Sets and Load Group (Envelope) are created;

» Recognition of Plates, using Panel Finder Tool is carried out;

» To elicit failing Panels, Custom Copy of DNV Buckling Strength of Plated Structures (2010) for Panel Check has been created;
» Plate Buckling and Stiffener Buckling Tables and Plots are created;

» The functionality of SDC Verifier Report Designer can be checked via the link to a separate tutorial (Slide 41).
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Open the Starter Model SDC Iz
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M Home  Sefiings  Recogniions  Tools  Standards  Help
_0 Launch SDC Verifier for Simcenter 3D oo ® | oo
New  Openv
Project Misc
—a In File section, press Open ﬂ
Open *
« v 4 || > ThisPC » Desktop » SIMCENTER Tutorials » Plate Buckling DNV v ©| | SearchPlate Buckling DNV~ @
_e Select a project Plate_Buckling_DNV.simv Do D - M @
I Desktop A Name - Date modified Type Size
_e [ AISC 360-10 Bc &) Plate_Buckling_DNV.simv 07/02/2024 11:00 SDC Verifier Project 578 KB

. AMSYS Tutorial
Press Open -
| Dahab
| Eurocode3 and

| FEMAP Tutaria
|| My Engineerin
|| SDC Verifier Stz
|| SDC weld chec
. SIMCENTER Tu
| | Standalone 5Dt
| | Standards

|| STRUCTURES 2
|| SUPPORT work
10:57:25 Floating Lican Documents “

File name: | Plate_Buckling_DNV.simv w | |SD'C Verifier Project (*.simv;*sir ~ |

| Open | | Cancel |

n Simcenter
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Individual Loads SDC Iz
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Select Individual Loads in Jobs (1) =>
1..Job 1 in the Model Tree

[FIC Home  Seitings Recognitions Tools Standards  Help

Select 5 FEM Loads [ H ? [5 Export Parts to File €8 Properties ) Renumber IDs
D - H P=1 “t] Impart Parts from File ® [¢] Preference
New Openv~ Save Savels Close

Project Misc

Press Crea te : 2::3:'“] Calculation Loads | From Existing Results (based on Result Cases) |
| ﬂ Recognition
4 [ Jobs (1)

4 @ 1.)ob1
‘& Individual Loads (0) 2..Ballast + crane inside
% Predefined Load Cases || 3.Ballast + crane outside

+# Load Sets (0] :
4! Load Groups (0) 4..Hydroload outside
FG Fatigue Groups (0} 5.Hydroload inside
B Tables (0)
' Plots (0)
| K Tools
Standards (0)
! Post-Processing
[£] Optimizations (0)
[ Reports (0)

FEM Loads Constraints
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Analyze Job SD
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Go to Home Section on the Ribbon Seiings  Recognitions  Tools  Standards  Help
™ (i) Results Manager | ‘g Governing Loads [ep] SDIC APl Console
Uﬂ:late‘-:odel ? > FiepoLaqu Epeakl Fmdl g 0 @ o Runseret

lew Analyze ¥ rt 1QLF phmization 43 Run P Script
’ on the toolbar to analyze Job Meio Resuit Post-Processing Automaion

[ @ Views (1)

I B Model

P E Recognition

4 [ Jobs (1)

4 @ 1.Job 1
4 & Individual Loads (5) bronert

& 1. Gravity perbes
‘& 2.Ballast + crane inside FEMload | 5.Hydroload inside ~ | Constraint 1.Fixed .
& 3.Ballast + crane outside
’5 4.Hydroload outside Safety Factor |1 |
& 5.Hydroload inside

*% Predefined Load Cases (0) Result Case

Press

Edit Individual Load
ID E | Title |Hydroload inside |

Description | Hydroload inside Fixed [v]

+#+ Load Sets (0)
! Load Groups (0)
FG Fatigue Groups (0)
B Tables (0)
A Plots (0)
I % Tools
Standards (0)
I g Post-Processing
[£] Optimizations (0)
[ih Reports (0)

Clear Results Apply

T T O T T T oW TS T T G G T (T D G T g1 6 0D G PG ¥ i DO R O T C e DE ST Savea
11:54:49 Job 1 analysis started

11:54:50 Analysis options:

. . . Simple analysis loads: 5

Job 1 analysis started and finished. Inerta refief analysis loads: 0

Not included loads: 0

Skipped loads: 0

11:55:12 Job 1 analysis finished ™

Modes: 6404 Elements: 9000 Ch\Users\user\DesktophSIMCENTER Tutorials\Plate Buckling DNW\Plate_Buckling_DMNV_simZ2.sim MmEKS (Millimeter/Kg/Second) Simcenter
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Load Sets §DC M
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Right click on Load Sets => Create/Edit
multiple

Note: Load Sets are created with default titles
“Load Set #”. It is possible to rename them.

Fill in “4” into Count and press to
add four Load Sets Alternatively, titles and factors can be pasted from

Clipboard using Paste button.

Select highlighted cells in table like shown on the
picture and press Set to define Factors of Load Sets

0000

Create/Edit Multiple LoadSets — O #
w | B Add load Sets
3
Press OK LR BT P |
: |e g
% g % % TS Tg_ Factor
= = = o =]
- z‘ = ] o = = 3
I ® Views (1)  NERERERERE D
& |5 |9 |9 |3 |2
I EH Model losasert :
' B Recognition N
4 [ Jobs (1) Load Set 3 1 R i
Load Set4 IR i Clipboard
“E1ob] e [
N -
“ &lndvidual Lozcs 3
& 1.Gravity [ Epmem |
‘& 2.Ballast + crane inside
‘& 3.Ballast + crane outside pelectedlboiy
. e Re
‘& 4.Hydroload outside =E
= 5.Hydroload inside

E Predefined Loa]g;g [0
Load Sets |:D] ﬁ: crEﬂ E‘dit Multl‘ e
Y oad Groups (O E= te/ Pl

FG Fatigue Groups | = Rename Multiple
% ;TEE?;? } = Remove Multiple
b Tools : Renumber
Standards (0)
I Post-Processing ﬁ Safety Factors
[£] Optimizations (0)
[ Reports (0) [ ox |
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Load Groups
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0000

Click on Load Groups (0)

_,1._

Press to select All Load Sets

Title: Envelope

Press Create

Recognitions  Tools  Standards

Settings

Help

r @ ’ [l Results Manager | g Governing Loads @ SDC AP Console
'.J E Peak Finder #= Run Script
Update Model  View  Analyze™  Report Layout @ Fresbod Optimization 42 Run Predefined Script
Main Result Post-Processing Automation
I @ Views (1) Add Load Group
I EH Model
I BB Recognition D 1 Title [Envelope |
4 [ Jobs (1) L
4 @ 1.Job1 Description | M
4 & Individual Loads (5)
& 1.Gravity
& 2.Ballast + crane inside EI Safety Factor 1 | | Set to All |
‘& 1.Ballast + crane outside
= 4. Hydroload outside f 1.Gravity Title (4) Sf I:‘
& 5.Hydroload inside L -
2.Ballast d
& Predefined Load Cases (0) ,a et T cEneins .e * T.Load Set 1 1
4+ Load Sets (4) & 3.Ballast + crane outside +$4— 2 load Set 2 1
i l.load Set 1 ‘& 4.Hydroload outside -D$'— 3.load Set 3 1
2.load Set 2 i o
_*‘_ 3.load Set 2 a 5.Hydroload inside -D$¢- A.load Set 4 1
++ 4.Load Set 4 D D
FG Fatigue Groups (0) I:‘ I:‘
B Tables (0)
A Plats (0)
I % Tools
Standards (0)
I Post-Processing
[Z] Optimizations (0)
[ Reports (0)
Count: 3 4 Create

Note: Load Sets and Load Groups are analyzed by SDC Verifier.
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Panel Finder. Recognize Sections SD Iz
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In the Model Tree, expand Recognition
and select Panel Finder All Frames, Longitudinals and Decks are recognized automatically.

Execute right click on Panel Finder and
press Edit

0060

Panel Finder — O x
. . ) 4
Click on Find Recognition | Fiter |
Sections Section Details
Show X [ Show ¥ [] Show Z [ Show Custom | Panels | Plates | Stiffeners |
:t ﬁ ::::I“] Title Type Coord [mn Panels Title Length [mm] ~ Width [mm] Direction :T::;"E;gth :ltj‘;“;’rf o Rectangular
A E Hﬂcﬂg"itiﬂ“ Secl!onx 1 (X = 70000, X 70000 17 2 |:| Plate 1.1.1 (¥ =-13283.34: 7 = 5704.17) 17333 608.333 (0:1:00 0 1] Edges: 4 A
_L Joint Finder Sed!on X2(X=71680 X 71680 13 Plate 1.1.2 (¥ = -13283.34; 7 = 5000) 1733.3 800 (0:1:00 0 0 Edges: 4 I:I
. Section X 3 (X = 73360 X 73360 17 Plate 1.1.3 (Y = -13283.34: 7 = 6312.3) 17333 608.334 (0:1:00 0 0 Edges: 4 |:|
:/:: Beam Member Finder Section X 4 (X = 75040] X 75040 8 IXI Plate 1.1.4 (Y = -13283.34; 7 = 4200) 17232 500 0:1:00 o 0 Edges: 4
ﬁ'-f' Beam Sections Finder Section X 5 (X = 767200 X 76720 16 Plate 115 (Y = -11983.33; Z= 5000)  gg67 200 @10 o 0 Edges: 4 I:I
EI ; Edit n Section ¥ 6 (¥ = -1415C Y -14150 7 Plate 1.1.6 (Y = -13283.34; 7 = 6020.83) 17333 608.333 0:1:00 0 0 Edges: 4
JL Weld Finder Section Y 7 (¥ = -9650) ¥ -G650 1 Plate 1.1.7 (¥ = -13283.34; 7 = 3400) 1733.3 800 (0:1:00 0 1] Edges: 4
I Connection Finder Section ¥ 8 (Y = -8950) ¥ -2950 3 Plate 1.1.8 (¥ =-11083.33: 7 = 6312.53) 2867 608,334 (0:1:0) 0 0 Edges: 4
Section ¥ 9 (Y = -1790) ¥ 1790 4 Plate 119 (¥ = -1111667: 2= 5000)  gg6.7 200 @10 ¢ 0 Edges: 4
SectionY10(Y=0) ¥ 0 4 Plate 1.1.10 (¥ = -13283.34; Z = 7529.17) 17233 £08.333 @10 ¢ 0 Edges: 4
Section ¥ 11 (¥ = 5370) ¥ 5370 2 Plate 1.1.11 (¥ = -13283.34, Z = 2600) 17333 200 0:1:00 0 0 Edges: 4
Section Y 12 (Y = 8950) ¥ 8950 4 Plate 1.1.12 (¥ = -11116.67, Z = 6312.5) ggp.7 608.334 (0:1:00 0 1] Edges: 4
Section ¥ 13 (Y = 11650 Y 11650 Plate 1.1.13 (¥ = -11983.32: 7 = 3400)  ggp.7 800 (0:1:00 0 0 Edges: 4
Section ¥ 14 (Y = 1415(Y 14150 Plate 1.1.14 (¥ = -10249.99; 7 = 5000) 866,63 800 (0:1:00 0 0 Edges: 4
SectionZ15(Z=0) Z 0 Plate 1.1.15 (Y = -13716.67: Z = 8137.3)  gg67 608.334 @10 ¢ 0 Edges: 4 ] |:|
Section Z 16 (Z = 2200) Z 2200 Plate 1.1.16 (¥ = -10249.99: 7 = 5704.17) gs6.63 608333 0:1:00 0 0 Edges: 4 1 I:'
Section Z 17 (Z = 9050) Z 2050 T L LT T I LT RSP T S— man . - S Y
Cmiie 71007 da0n
[setPoameters. |
Settings ||  Find [ ok || cancel |

https://sdcverifier.com
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Panel Finder. Custom Section §DC M
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Custom Section should be used for inclined/curved sections and selections like hull.
—0 Show Custom: ON (the rest is OFF)
Panel Finder — O X
Select all Sections in the list w4
- Recognition m 1
Press = and select | Each Sections - Section Details
Section as Group to export D Show X D Show Y [IShcer ShuwCustom |Pa“E|5| Plates |SﬁFfeners|
sections to Groups Title Length [mm] ~ Width [mm]  Direction :m‘;“i:gth :Iﬁ‘;";’?dlh Rectangular Sal
—0 Press OK >_n =
L]
— ]
SDC Verifier >
o 5 sections were exported to groups D
= — — 5
[y
‘ As One Component 4 I:‘
QP  Each Section as Component
E As One Group |:|
|E Each Section as Group
| B
Settings || Find | ok || cancel |
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Panel Finder. Find Free Edges
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Note: Before Plates Recognition, the model should be checked on free edges. Incorrect plate dimensions/direction, plates with undefined
dimensions and, as result, wrong buckling factor may result in possible consequences of free edges.

Press Find

Free edges

Press Close

00000

Click | ™ | to detect Free edges

Select the elements from the list

Press [%to preview elements with

Two elements,
connected to one

Panel Finder — O *
[xe] 4
Recognition | Filter
Secticns Section Details
[]showX []ShowY¥ []|ShowZ Show Custom Panels | Plates | Stiffeners
Title Type Coord [mn  Panels Free Edge Finder - o x Ictangular  Sar
Customn Section 21 (136 El/ Custom 4 Selection L D
Custom Section 22 (16 Ele Custom 4 IEI @ 12 elements n |:|
Custorn Section 23 (16 Ele) Custom 4 |Z| + All Entities |:| |:| Eelements ! |:|
Custom Section 24 (16 Ele Custom 4 ges: 4 Yes|
Custom Section 25 (16 Ele Custom 4 |:| Izl |:|
w00 |
Elements. Q000
]
n -~
Mesh does not coincide
| settings || Find | | ok || cance |

Note: Free edges should be fixed by remeshing the model and run
recognition of plates. (In tutorial we skipped the step with
remeshing, but for commercial project, it is a crucial step to do).

https://sdcverifier.com
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Panel Finder. Recognize plates
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Panel Finder - m] *
In Selection Details press Plates n
Section DeWBIls
ShowX [ Showy []ShowZ [ Show Custom | Panels| Plates | Stiffeners |
Title 7 Coord [mn  Panels Title Length [mm]  Width [mm] Direction ::::;"f: . ::2;":: | Rectangular
Show X: ON (the restis OFF) Section X 1(X = 70000) X 70000 17 D Plate 3.1.1 (¥ = 1111667 7 = 8745.83) g7 608333 ©10) o 0 Edgesd  ~ []
Section X 2 (X = 71680) X 71680 13 Plate 3.1.2 (Y = -0816.66; Z = 844167) 17333 1216.667 @10 o 0 Edges: 4 D
E Plate 3.1.3 (¥ = -11988.81: Z = 9559.48) | 2136.113 866.7 oo g 0 Edges: 4 D
Section X4 (X = 75040) X 75040 8 Plate 3.1.4 (Y = -9816.66; Z = 7529.17) 17323 608,333 010 o 0 Edges: 4
Se leCt Sec t ion X 3 Section X5 (X = 76720) X 76720 16 Plate 3.1.5 (¥ = -11116.67: 2= 7529.17)  ggg7 608.333 ©10 g 0 Edges: 4 D
Plate 3.1.6 (Y = -12850; 7 = 8441.67) 1216.667 266.6 00-1) o 0 Edges: 4
Plate 3.1.7 (Y = -9816.66; 7 = 6616.67) 1733.3 1216.667 (0:1;0) ] ] Edges: 4
Plate 3.1.8 (Y = -11116.67: £ = 9872.534)  1527.78 866.7 (0:0:1) o o Edges: 4
Plate 3.1.0 (¥ = -11983.33: 7= 7529.17) 2667 508.333 010 o 0 Edges: 4
Plate 3.1.10 (Y = -13716.67, Z = 8745.83) @57 608,333 (0:1:0) o o Edges: 4
Tip: If it is necessary to recognize plates Plate 3111 (Y = -1328334,Z = 950833) | 17333 siessr @10 o 0 Edges: 4
. Plate 3.1.12 (Y = -13716.67, £ = 8137.5)  g@s7 608,334 (0:1:0) o o Edges: 4 ]
Only for one SeCt]on’ press Analyze Plate 3.1.13 (¥ = -13283.34: 7 = 7529.17) 97333 608333 0-1:00 o 0 Edges: 4
Plate 3.1.14 (¥ = -9833.4; 7 = 9508.33) 17333 916.667 ©0-1:00 o 0 Edges: 4
Plate 3.1.15 (Y = -11116.67, £ = 6312.5)  ggs7 608,334 (0:1:0) o o Edges: 4 |:|
Plate 3.1.16 (¥ = -0816.66: Z = 5704.17) 17332 608333 ©10 g 0 Edges: 4 D
E Mata 241470 127023 24, 7 — AEOTIN O3 A e e 1.0 - - CAdmme A >
Analze [setPorameters. |
| settings || Find | | ok || cancel |
. . . Stiffeners Stiffeners . . .
Title Length [mm]  Width [mm] Direction Rectangular  Same Material Thickness [mm] Related Panel 1 c2 Psi X P
aleng Length along Width
Plate 3.1.2 (Y = -9816.68; £ = 8441.67) 17333 1216.667 (0;1;00 ] ] Edges: 4 Yes 16 Panel 3.1 1 1.1 1 18
Plate 3.1.3 {&QWBB.S'I; Z=955948) |2126.112 866.7 (0:0:1) 1] o s Edges: 4 Yes Min = 16 Panel 3.1 1 1.1 1 1

\

Section ID. Panel ID. Plate ID

12

e

Plate is rectangle with all
corners = 90°

N

Plate has elements more
than from one property

https://sdcverifier.com
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Plate Dimensions and Thicknesses SDC Z
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Dimensions: Results depend on plate dimensions and direction. Therefore, it is important to understand how Panel Finder performs
recognition. Length is considered the longest edge of plate, and width is the longest perpendicular to the longest edge:

Width = 1 [2:1]
[2:1]
L e ]

Length=2 Length =2

Plate Thickness: Calculations are performed on every element, and thickness is taken directly from each element. It is possible to set
thickness manually for plate. In this case, element thickness will be ignored and a user defined thickness will be used.
Example: a plate with 2 properties 0.01 and 0.02 thicknesses. Left picture displays property labels with property thicknesses and the right

one presents plate buckling plot of thickness parameter:

-

https://sdcverifier.com
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Editing plates manually SDC Iz
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Panel Finder - m} x
. 4 [
In Section X 1 (X = 70000), select
Plates and press Set Parameters sectos Secon Dt
Show X [ ] ShowY [ ] ShowZ [] Show Custom Panels | Plates | Stiffeners
Title Type Coord [mn  Panels lE‘ Title Length [mm]  Width [mm] Direction :}:::;n:;;glh :::mﬁzn\f\:dﬂ'l Rectangular  Same Materia
Make the required modifications and press OK | =xieermee x owo 7 || vz s wess 619 0 Eges s L]
5 X 2 (X = 71680) X 71680 13 Plate 1.1.2 (Y = -13283.34; Z = 5000) 17333 200 010 o 0 Edges: 4 Yes D
= 73360) X 73360 17 Plate 1.1.3 (¥ = -13283.34: 7 = 6312.5) 7333 608,334 0100 ¢ 0 Edges: 4 Yes E
= 75040) X 75040 8 lz‘ Plate 1.1.4 (Y = -13283.34; Z = 4200) 1733.3 200 (0:1:00 0 0 Edges: 4 Yes
) ) . . . ) Section X 5 (¥ = 76720) X 76720 16 Plate 1.1.5 (¥ = -11983.33; Z = 5000} 866.7 800 (0:1:00 ] 0 Edges: 4 Yes
When modifying Plates, it is possible to edit Length / s s aws o 0 T
. . o . . Plate 1.1.7 (¥ = -13283.34; 7 = 3400) 1733.3 800 IIO,'];IJ) 0 0 Edges: 4 Yes
W]dth / Th]CkneSS / COfolClentS / DlreCtlon. Plate 1.1.8 (¥ = 1198333, 7 = 63125) [T 500324 [c0 | 0 [Edgesi4  [¥es
Plate 1.1.9 (¥ = 1111667, 2= 5000)  |PTo 200 [o0 B 0 EEEr
Plate 11,10 (¥ = -13283.24: Z = 7529.17) 17333 608,233 10 g 0 Edges 4 Yes
Also, there is possibility to define parametric Stiffeners Plte 1171V = 1328334 7=2600) 17333 00 010 o 0 Bges 4 es
. Plate 1.1.12 (¥ = -11116.67; £ = 63125)  gg6.7 608334 (@100 0 0 Edges: 4 Yes
along the Length and W]dth_ Plate 1113 (¥ = -11983.33: 7 = 3400)  ggg7 200 10 g 0 Edges: 4 Yes
Plate 1.1.14 (¥ = -10249.99; 7 = 5000) 866,62 200 (0:1:00 0 0 Edges: 4 ez
@ Plate 11,15 (¥ = -13716.67: Z = 8137.5)  ggs7 608,334 010 o 0 Edges: 4 Yes
. 9 g Plate 1116 (¥ = -10249.99: 7 = 5704.17) gg5.63 508,333 10 g 0 Edges 4 Yes
If thickness is changed, in the table below you can see P ° e
the original thickness that was recognized from model: Plte 1118(Y = 11983332 = T529.7) 8667 o3 019 o 0 Edges 4 ver v
EIIE 2
Set Plates Parameters (Leave Empty Field to not to Set a Value) * Set Parameters...
. ~—| Dimensions Direction
-I-hl{hlE.S‘s [mm] ® Set Length/Width Value ["] Swap Direction for

Length [mm] |:| ® Plates where Width > Length
12 O R T

() Set Stiffeners Amount along Plate's: ZiltestEn

Length

12 s : : e
n_< hicknes ] If the direction of plate should be modified,

17 (Criginal: 16) — define global axis or custom vector and press

17 (Qriginal: 12) j; — Set Direction.

17 (Criginal: 12) [ 1

14 https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Panel Finder, Plates Plot SD Iz
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Panel Finder - m} hat
P
. - -
—0 Select Section X3 Sections Secton Deti
Show X [ | ShowY [ | ShowZ [ ] Show Custom Panels | Plates | Stiffeners
Title Type Coord [mnr  Panels Title Length [mm]  Width [mm] Direction ::}ﬁrlEgHE:ngﬂ'l ::iﬂnegn:'?dth Rectangular Sz
Section X 1 [X = 70000) | X 70000 17 E—_ 205 o D
Select All Plates - SectionX 2 (X =71680) X 71680 1 =l 895 o []
1 Section X 3 (X =73360) X 73380 17 205 0
Section X 4 (X = 75040) X 75040 3 E‘ 733,332 1] lzl
Section X 5 (X = 76720) X 76720 16 895 (1]
P ress “1 733.3333 ]
a | - :
N 7333333 1]
205 0
_e Click on Colors + Labels of Ids e :
608333 0
602.333 o
800 0
486.667 [4]
608.333 [4]
B - e
=

Colors Cnly
Colors + Labels of |ds
Colors + Labels of Comers Count

LIRS

I Colors + Labels of Dimensions
B Length Values (no labels)

Bl width Values (no labels)

A Coordinate Systems

Draw Stiffeners along Length/Width

15 https://sdcverifier.com
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Panel Finder. Stiffeners Plot SD
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Panel Finder - O X
[m] 4
o . T
Select Stiffeners section Recognition | ier
Sections Section Details
Show X [ ShowY []ShowZ [] Show Custom Panels | Plates | Stiffeners
Title Type Coord [mn  Panels Title Length [mm] Width [mm] Lg [mm] Lt [mm] D
Select A“ Stiffeners Section X 1(X=70000) X 70000 17 ’E— 1100] |2200 338.0 0 2200 E
Section X2 (X =71680) X 71680 13 8745.83] @.333 866.7 [+] 608.333
Section X3 (X =73360) X 73360 7 E 1.67] ’%.a? 12345678 0 866.67
Section X4 (X = 75040) X 75040 8 6.7; 1107.6] |2-|54.543 8703763 0 7164.543 |
P “ Section X5 (X = 76720) X 76720 16 1100] |2200 888.9 0 2200 |
ress |- |2200 866.65 0 2200 Yes
2200 sessa o 200 [N R E
Stiffener 3.1.8 [7. 32 65] |1734.703 7254012 0 1734.703 |
ffener 3.1.9 [7. 8 64.17] | 1287.5969 0 9600 | Yes
. ffener 3.1.10 866.7 0 2750 =
CIle on COIor S+ Lab el S Of I dS Stiffener 3.1.11 [73360; 11550, 7833321 [ 7821479 o s300 s |
;-12416.7; 7264171 | 1348.1333 0 9600 Yes
.-981666:7225] | FETES 9125 0 33 e
29.17] @.333 866.7 0 608.333 |
Wy Stiffener 3.1.15 : aad Ll 1216.667 866.5667 0 1216.667 |-
! ffener 3.1.16 BE 8441.67] !866.? 606.3335 0 3667 !
[nrae o o lE‘ £ 7 T A1 67, £ c o 7] | PP | PUpRp— - B @
T =R
R N
- Settings || Find ok || cancel |
[ &' Colors Only
—e—
s 240 n &  Colors + Labels of Ids
Zﬂﬁ I  Colors + Labels of Lengths
L B Colors + Labels of Widths
ﬂu:u@nu-u
[ — Bl  Length Values (no labels)
. R Bl Width Valuss [no labels)
3 s .
98y sl | 11|21|31l:1 ST Al mfsla s 1m0 14142 2‘1/4 BB Max Girder Length, Lg (no labels)
- Ed  Torsional Length, Lt (no labels)
A" Sniped or Continuous

16 https://sdcverifier.com
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Panel Finder. Filter

SDC W

VERIFIER

edges, Panel Finder will not be able to recognize plate dimensions.

Note: It is very important to check if all plates dimensions were recognized. If in the model there are coincidental nodes, elements or free

Panel Finder

=] 4 =]

Click on Filter tab

Information

Selection All Entities

[#]
.I -

Filter Rule | Undefined dimensions.

Display () Panels i Plates () Stiffeners

Apply Filter ‘.

_e SeleCtion: All Entities ::‘mumnkph:‘e:: [::ﬁ:i:i:n:q Direg ‘ Sofensrs  petangular  Same Material  Thickness [mm]  Related Panel ¢ €2 PsiX Psiv D
a lon: g |:|
5
_e Display: Plates An empty Table with
Plates means that there
) . . . are no Plates with
Filter Rule: Undefined dimensions undefined dimensions. %
[&]
. [«
_e Press Apply Filter
Find by 10 | || |l \ | Cetailed Sect ( (Per Element | |
setrs \ o [ omea |
Press OK None —
6
Mone
Undefined dimensions
Tip: It is also possible to filter Plates by shape (triangle, rectangular) or Rectangular
number of edges parameters. :E:s::a;g;;;{: =dges)
Length
E.g. Plates with numbers of edges > 4 can be displayed. Width
Control, using Selection plates from which Sections should be filtered. Thickness

https://sdcverifier.com
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Panel Finder. Plot Options

SDC MW

VERIFIER

possible to show Plates in length and width, coordinate systems etc.

Note: Plate Plot can be displayed with different Colors Labels (Labels of Ids, Labels of Corners Count or Labels of Dimensions). Also, it is

& Colors Only
Colors + Labels of |ds
Colors + Labels of Cormners Count

Colors + Labels of Dimensions
Length Values (no labels)

Width Values (no labels)
Coordinate Systems

Draw Stiffeners along Length/Width

»>HE=R

Labels of Ids Labels of Dimensions

Labels of Corners Count

18
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Panel Finder. To update Plates SDC Iz

VERIFIER

In some cases (e.g. Stiffener is not modeled), when a Plate is recognized incorrectly, dimensions are bigger than in reality. Consequently,
it leads to wrong results. A Plate has to be updated manually. In Section X3 plate with Id = 3.7.2 should be split in two Plates.

SDC Verifier >

Note: if Plates were modified manually, but then a
user deCideS tO run reCOgnition Of PlateS - Panel o Sections contain plates/stiffeners that were modified
Finder will ask what to do with modified Plates: manually. Keep all modified?

- Keep Plates that were modified;
- Clear everything and start recognition from scratch; F % ][ ne | [ cnel |

19 https://sdcverifier.com
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Panel Finder. To Split a Plate SDC Iz

VERIFIER

Panel Finder - O X

In Recognition page, select Section X1

( X = 7 0000) Sections Section Details

ShowX [|ShowY []ShowZ [ ] Show Custom Panels| Plates |Stiffeners

Title Type Coord | [m| Panels E Title Length [mm]  Width [mm] Direction ::f:;f;gth :::f;";}f ¢, | Rectangular
Select Plate 1.1.31 Section X1(X=70000) X 70000 17 U Pate 128 (v =-038333:7 242000 geger 200 ©10 o 0 Edgesd
Section ¥ 2 (X =71680) X 71680 13 Plate 1.1.20 (¥ = -10240.99; 7 = 7520.17) 26653 608,233 (0:-1:0) 0 0 Edges: 4
Section X3 (X =73360) X 73360 17 E Plate 1.1.30 (¥ = -11988.81: Z = 9559.48) 2136112 2667 @01 o 0 Edges: 4 E
Section X 4 (X = 75040) X 75040 8 . Plate 1.131 (¥ = -10028.78; 7 = 1681.82) |0 [17322 [0 [ o E=rl D
% . Section X5 (X =76720) X 76720 16 Plate =0383.33;7 = 732917)  2g66T 608333 0:1:0) 0 0 Edges: 4
Press |*#|select Split by Elements § hoosae, 7= saa1m | rremr assss 100 o . Fages 4
1 11116.67: 7 = 8745.82)  gg67
_ o Split by Nodes (by 2 end nodes on plate edges)
. . . . Plate 1.1.35 (¥ = -13283.34: 7 = 9508.33) 17333
Selected plate is displayed in Simcenter. Plate 1136 Y = 1111667, Z = 183333 3567 Split by Nodes (ordered)
Select elements for one plate; Pl 1137(/ = 8363332 = 61375) gs6s7 || Splitby Elements |
Plate 1.1.38 (¥ = -11116.67; Z= 9872.54) 152778 wi oo ] ] Eages o
Press OK Plate 1.1.39 (¥ = -9350; Z = 1100) 2200 200 -1) 0 0 Edges: 4
Plate 1.1.40 (¥ = -11983.47, Z = 1102.53) 2200 266. 1) o 0 Edges: 5
Plate 1141 (¥ = -09383.33: 7 = 8745.83) 26657 608333 0:10) 0 0 Edges: 4
Plate 1.1.42 (¥ = -98334: 7 = 950833) 17332 916,567 0-100 o 0 Edges: 4
Plate 1.1.43 (¥ = -13283.30; Z = 10425.03) 17333 916,663 -1:00 g 0 Edges: 4
Matn 11 44 1V = 14116 K7 7 — FEE AT mes= mem mmes [LaTh ITatY - - CEdrmnar A -
EIE > |[#]

Settings || Find |

Plate 1.1.31 is replaced with Plates 1.1.55 and 1.1.56.
Dimensions and directions are updated automatically.

N4

Plate 1.1.55 (¥ = -9803.33; £ = 2600)

Plate 1.1.56 (Y = -10216.67: Z = 1100) https://sdcverifier.com
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SDC

VERIFIER

Add DNV RP-C201 Plate/Stiffener Buckling 2010 Standard

™M

DNV Plate/Stiffener Buckling (2010) — >
Thickness factor gives a
In the Model tree, in Standards execute Add => D [1 | Title DNV Bucking Strength of Plated Structures 2010) | o Or S
DNV => DNV RP Plate/Sti Buckline (2010 N | possibility to increase /
NV => DNV ate/Stiffener Buckling ( ) o S decrease all plates
o thicknesses without

reanalyzing the model. E.g.
1.2 means to increase
thickness on 20% and
decrease stresses.

Resulting Material Factor
Buckling Resistance is divided on Resulting Material Factor

Utilization Factor (Eta) = 1.15

Materials with Yield = 0 o

Sections |25 sections

Use Plate Average Stress: On

Plate Buckling
Thickness Factor

Use Plate Average Stress

Include Plate Dimensions (Length,
Width, Thickness) in the table: On

[] Use Absolute Shear for Plate Average (Conservative)

00000

Stress on Element Average Materials with Yield Stress = 0
— - 4 [ Include Plate Dimensions (Length, Width, Thickness) in table ShOWS hOW many materials have
Press OK AlSC , (®) Calculate Design Lateral Pressure by Farmula 5.1 y_ield equal tO O. If Value iS S 0
APl 5 () User Defined Design Lateral Pressure t d f. . ld
- All (2005 Edition, 2017) S press | to define yield.
: ﬁ::::lm AS 3090 (1993) Psi Ll
I Rec: iti ASME b - distance from neutral axis to axial force poin efine
4 %Jub:?:)mm DIN 15018 (1984) e e e
“E1dob1 DNV DNV RP-C203 Fatigue (2016) : :
| & Individual Losds (5) e er——— N N Pt Bkt (1005 [ o ][ concel | By default, all sections will be
*% Predefined Load Cases (0) g ( )] 9 o
hlosssera EN 13001 NV R5-C201 Pl Stfane: Bocking G010 ﬁ checked. Click B to modify
FG Fatigue Groups (0 Eurecode3 DNV 05-C101-LRFD Weld Strength (2011) them.
9 P FEM 1.001 (3rd, 1998)
mi ;Tbles( é;}} ran DNV 05-C201-WSD Weld Strength (2011)
A" Plots
I % Tools S .
+ - e 008 e 2013 Plate  Buckling transforms  stresses
I g Post-P i ename Multiple ’ . . . .
B Optimizations| = porove e | B3| Y0220 Gart 1, 205 automatically into Plate direction.
[l Reports (0) B {[_;o;npa-rison Standard
eflection o
Clear Results - Options about element stresses and Plate
21 e —— stresses are described in the next slide. https://sdcverifier.com
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Plate Buckling Stresses SDC Iz

VERIFIER

Plate Buckling Stresses *

Average Element Stress:
Sel =(51+52+53+54+55+56+57+58) / 8

Minimum Element MidPlane:
Sel = Min((S1+55) [ 2, (S2+56) / 2, (S3+57) 1 2, (54+58) [ 2))

S1-58 - translated element stresses into Plate Direction

Use Plate Average Stress

On/ \Off

Spl = (Sel1"A1+Sel2"A2+Sel3"A3) | (A1+A2+A3) Sel1, Sel2, Sel3 - Average or min MidPlane
One Buckling Factor for plate Plate Buckling Factor = Max(BF1, BF2, BF3)

22 https://sdcverifier.com
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Convert to Custom Standard SDC Iz

VERIFI

Execute right click on 1..DNV Buckling Note: There are three separate checks for Plate Buckling, Dimensions and Limits and

Strength of Plated Structures (2010) Stiffener Buckling. In order to add an additional Check, which will combine Stiffener

and select Convert to Custom and Plate Buckling (for demonstrative purposes in Plots and Tables), DNV Buckling
Strength of Plated Structures (2010) Standard is supposed to be converted to Custom.

Enter Standard Title and press OK

0000

I @ Views (1)
" B Model Enter Standard Title et
I BB Recognition —_— . = —— n
. . Title Buckling Strength of Plated Structures (2010]
Execute right click on Checks (3) => “ Ef’é": ™. |
Add => Custom Check | K Tools _n K || Caned |
4 A standards (1)
. 4 1.DNV Buckling T4 ath of Dlatod Ciencts LA
Title: Panel Check; P Einput | Add -
. . 4 [Checs3) | & Egit
Opt'lonS. OFF IE| 1..Pl_ate =l Rename Custom Check
. | 2..D|_mer Custom Check (no
Custom Check — O * l;‘ 3..5tiffer| Copy i
. Posl.—P-ruu.e-ssing %X Remove [® | Plate Buckling
ons o Optimizations (0) [® | Plate Buckiing (no load)
D 4 | Tite [Panel Check [ Calculate Resuits over Directions Reports (0) | Convert to Custom
Alias |check4 [ Calculate Resutts over Points Clear Results II‘ Weld Check
Description | | |  loadCalcuation [AlLoads v Aol Val dertical Standard [&] | Weld Check (no load)
[ Show Parameter Description Selection |NI Ertities | FEE 5T WSS HEE I;‘ Stiffener Buckling
Parameters (0) / Replacements (0) I @ Views (1) [ | stiffener Buckling (no load)
E I B Model + Add 4 Rainflow Summation
I BB Recognition : @ | Property Check
L 4 [@ Jobs (1) =l Rename Multiple Defiection Check
I KTODIS ¥ — mave iultuple @ Connection Check
Ep
4 7 Standards (1) 1|_,'_.|,| Renumber [%] | Connection Check (no load)
B . 1 LCustom Copy of DNV Buckl [= | Joint Check API LRFD (1st, 1993}
» 3 Input Predefined » )
m [=] | Joint Check API WSD (21st, 2000)
|E|1 Plate Copy To Standard... [= | Jaint Check ISO (1st, 2007)
2. Dlmensmns and IJm Change Selection [=] | Joint Check Norsok (Rev.3, 2013)
(] 2. Stiffener Buckling Rs
= I Post-Processing ¢ Pove [=] | I-Connection Check (EM 1993-1-8, Ch 6) beta
E [Z] Optimizations (0) Clear Resul B
23 ok | [ Cance I3 Reports (0) el : https://sdcverifier.com
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Extract Utilization Factor from Previous Calculation SDC Iz

RIFIER
Custom Check — O *
Cptions
Press| * | to add Parameter ID 4 | Title [Panel Check | [ Calcuiate Resits over Directions
Alias |d1eckd | [ Calculate Results over Points
Description | | %] loadCalculation | AlLoads v
. ] Show Parameter Description Selection |AII Entities |
Press to add Check Result Variable
Parameters (0) / Replacements (0) -
Select 1..Custom Copy of DNV Buckling
Strength => 1..Plate Buckling =>
Buckling Factor Overall
_e Press OK x|
Add Check Parameter - O X
Standards Custom Checks Parameters Directions Points O Interest Add Parameter - o X
1..Custom Copy of DNV Buckling Strer) 1..Plate Buckling (Plate Avg, Element & Plate Length All All Limits Main Functions ltems
2.Dim s and Limits Plate Width Title | | O Highiight | s | | T | | T |
a 3 Results :.lait:::tc:;icﬁon Blias | | Absolite Value | i | | Mo | | = | | = |
5y it dhecion Cescion | | v (o | % | [T [&][@]
Sxy in plate direction — i Value2 -Nme ~
o P [ Replacement {without resuits) C:tu'?‘ s | || Tan | | @ || &
Are Requirements Valid iy _
Buckling Factor Combined Al Dractions
| Buckling Factor Overall
o | onm
LG Parameter :
All
< > < > < >
Variable |p|atebuck|\ng.Uﬂ)vemlI m‘ Cancel

24 https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Extract Utilization Factor from Previous Calculation (Continuation) SDC

RIFIER
Add Parameter — O ¥
Title. Pla te CheCk . = Limits Main Functions kems
° )
. . Title [Plate check | O Highiignt [& |[ # ] B T T
Alias: Plate_check (without gaps); B{ u —— e [fa |7 ][ ® ]
Press OK S ] O e T [ | [4 & D
I'eSS Descripti P Value1 u= w
e — Ll — (e | [F ] [T [ ][E]
acem out results) o -
A Switch
_e Press |*1 to add Parameter Caegor e —
G P platebuckling.UfOverall
_0 Press to add Check Result Costom Chedk - 0 X
Variable Options
. D |4 | Title: |Pane| Check | Calculate Results over Directions
Select 1..Custom Copy of DNV Buckling M [checks | | [ Caluiate Results over Pors ok ][ Coned |
Strength => 3..Stiffener Buckling Z==0 | (]| toad Coleiaton  [EERER .
] Show Parameter Description ion fties
Results => Uf Overall, and press OK e select ALE 2]
. . ° . Parameters (1) / Replacements ()
T'Itle. St’.ffener Check) . Parameter = Plate check (Plate check) m
Alias: Stiffener_check (without gaps); platebuckling. Ufoverall =
Press OK [ Add Parameter — O X
Add Check Parameter - O X Tile | ‘ IU—_T n:lghhgm
Standards Custom Checks Parameters Directions Points Of Interest Alias [ | Aosolte Value
1.Custom Copy of DNV Buckling Strer| | 1.Plate Buckiing (Plate Avg, Element & | Osd Al Al Desciston | &) Vvael B2
M15d Limits Main Functions tems
n rfzs:ear Tile Stffener check | Highlight. vz x Fiq T “‘-
E:;‘:;::::ide Alias Stiffener_check| Absolute Value ‘ Min | | Max | | & | =
Description | ||v| Valusl 3= ~
Uf Overall | B ‘ AbsMax | | IF | [T [ & ] | |
[ Replacement {without results) Value2  [Nome
(o7 e —
CRE=e StiffenerResults.UfOverall a
al 9

25 https://sdcverifier.com
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Utilization Factor of Panel Buckling §DC Iz

RIFIER
Custem Check - O x
Options
+ dd D |4 | Title |Panel Check | Calculate Resutts over Directions
Press to a Parameter Alias |check4 | Calculste Results over Points
Description | | Load Calculation |,ﬂ| Loads v |
Title: Panel check; S E e Selection [rEises |
3 . H . Parameters (2) / Replacements ()
Alias: Panel_check (without gaps); e . —— 0 n
. . . latebuckling.UfOverall
All Directions: absmax(Plate_check,Stiffener_check) | [ = _ Maximum Utilization Factor
Parameter = Stiffener check (Stiffener check from both Of them
by press‘ing Enter; stiffenerResults.UfOverall *
Press OK
ol ~dd Parameter — O *
v/
— Limits Main Functions tems
T [Panclcheck | [J Highight ' | % [Fa [[ ® | ® ]
Blias Panel_check | Absolute Value | Min ‘ | Max | : | | ey
— S

-
o

o
£

[] Replacement (without results) Value2

Caesy

absmax(Plate check,5tiffener_check)

|

| |
| |
Description | | | Veue |Fh5"“ H IF | | I || o |
| |

| Aversge | | Swtch | | [ | | [

All Directions

26 https://sdcverifier.com
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Present Failed Panel Structure §DC Iz

RIFIER
Custom Check — O X
o Options
_0 Press + to ]ntegrate Panel Uf formUIa 0 |4 | Title: |Pane| Check | Calculate Results over Directions
Alias |d"|eck4 | Calculate Results over Points
Title: Panel Uf; Description | | Load Caleculation |.PILni|ds V|
e Alias: Panel_Uf (without gaps); A Shon Parameter Descrpton Selection [l Ertties |
Parameters (3) / Replacements (0)
—e All Directions: if(Panel_check>=1,1,0) by pressing B o (I [+]
Enter’ Parameter = Stiffener check (Stiffener check)
stiffenerResults.UfOverall
_e Press OK oo (PTate, hock- Stif oo chock)
Add Parameter — O *
= Limits Main Functions tems
B = | Gl Ce =0 (o @
| AMias |F‘anel_Uf | Absolute Value | Min | | Max | | e, | | £y |
Description L Waluel = w
e [ — (e | [ ¥ | [X][& ][ @ &
Replacement {without results) Values ~
o | Avemge | | Swich | | [ || B | x | ok || cancel |
egory |Gmmi V|
b LEETTE 1f(Panel_checks=1,1,0)
2 - -
27 L https://sdcverifier.com
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Edit Multiple Parameters

SDCM

Press 3 to Edit Parameters Multiple

Select all of them

Category: Utilization Factor

Limit: Highlight is ON;

[+] Show Parameter Description Selection

Parameters (4) / Replacements (0)

RIFIER
Custom Check — O *
QOptions
D |4 | Title |Panel Check | Calculate Results over Directions
Alias |check4 | Calculate Results over Points
Description | | Load Caleulation |,ﬂ| Loads w |

| Al Entities |

Parameter = Plate check (Plate check)
platebuckling.UfOverall

Parameter = Stiffener check (Stiffener check)
StiffenerResults.UfOverall

Parameter = Panel check (Panel check)
absmax(Plate check,5tiffener_check)

value 1 >= 1 Parameter = Panel Uf (Pancsl U}
if{Panel_check>=1,1,8)
Edit Parameters Multiple - O >
Press OK : : Type
Alias Title Type Category () Parameter
Plate_check Plate check Parameter General
Stiffener_check Stiffener check Parameter General (®) Replacement (without results)
Press OK Panel_chack Panel check Parameter General
Panel_Uf Panel Uf Parameter General
Category
3
Having done these steps, the Panels failure can be :mit
. e Highlight
elicited. Panels have the background, based on the N o
op s . . . . Absolute Value
Utilization Factor of Plate Buckling and Stiffener Buckling. r |
Value 1 | >= “ I
Value 2 | MNone = | 0

https://sdcverifier.com
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Export Panels as Separate Components SDC Iz

VERIFIER

I @ Views (1) Export Panel Finder Entities - X
. cas I BH Model
|I:l Mode:l Tree, in Recc?gnltlon, execute + B Revognition [ Expor Sectors (29
right click on Panel Finder; ;A;Juim Finder n Expot Pancls (211)
o . Beam Member Finder Export types
Press Ed’t ri'' Beam Sections Finder i

il [ Single Component
‘= Panel Finde

sviaar o e 4R

. . :k Connec [ Single Group
Select Filter section B sobe (1) o
| ,é_]_%u':;]ﬂb 1 u Separate Components

P PP T 1Y [] Separate Groups

ol

Panel Finder

IR
Information

[] Panels to Companents per Section

Display: Panels

[] Panels to Groups per Section

00000000

o | |
Press Apply Filter Selection Al Entities Display @® Panels () Plates () Stiffeners
Filter Rule Mone =
Select all Panels, USing CTRL"‘A; Current Filter: All Entities; Display Panels None;
Press D_' to export them to 1 ”1 4 Plates Count Stiffeners Count D
Components as separate Components Pancl 12 %
Export Panels (211): ON; ] SDC Verifcr
Separate Components: ON; T
Pl'eSS Export Panel 1.7 o 211 Component(s) and 0 Groups were created.
B_< Panel 1.8
Press OK T EE———
Panel 1.11
Panel 1.12
Panel 1.13
Press OK Panel 1.14
Panel 1.15 . E

R

—FindbyID|<< Preuriou5|| || Mext ==

settings || Find | n ok || cancel |

29 https://sdcverifier.com
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Build Components Extreme Table (over selections) SDC Iz

RIFI
I @ Views (1) ¥ select Load - O x
I EH Model

In Standards =>1..Custom Copy of DNV BB Recognition Load Type Load Group

I B Jobs (1) O Individual Load Search |

Buckling Strength of Plated Structures ' 5 Tools p——
=> Checks, select 4..Panel Check 4 B Standards () _ ® Load Group n

4 Y 1.Custom Copy of DNV Buckling Strength of Plated Strug

6.Panel 1.6

Press Fill Table e 27 panei 17
Sebmuns(422) (Elements) &.Panel 1.8
i| (8] [H]

9.Panel 1.9

4 : I E lnput Fatigue Group
_a Execute right click on 4..Panel Check and select «Mcedsw .
Components Extreme Table (over selections) I -Piate Buckiig (Pate A, Element gl rob 1
I;‘ 3..5tiffener Buckling Results
In Load Group, press |L'X]; m A '
It
Select Load Group => 1..Envelope %gg;j;"ﬁ;m © =) Rensme
Copy
Press OK =
_° Direction/Parameter: All; Predefined g -
. Copy To Standard... ts _
Extreme Options: Absolute s . [l 3 Componen o X In—
Clear Results Search
P = d l t DD@ ! BB  Table (expand/extreme) © | || ce | | oK || Cancel |
ress an Se ec D DT'"E' | fg Components Extreme Table (over selections) n-_ Filter | || ?,' |
From List Default Title }A\I(LG1,422$elecﬁuns) | I B Flow Table (over loads) - |A|| » || ) |
Description hd BB Criteria Plot
Options | G |n P Beam Member Diagram
o reee e L [ 1.Panel 1.1 ~
_e Press All and press OK o cres | ) 2.Panel 12
Directon/Pararter | Al ] 3.Panel 1.3
Extreme Optio 4.Panel 1.4
a [ Minimum 5.Panel 1.5

10.Panel 1.10
— ¥ 11.Panel 1.11
& [] 12.Panel 1.12
-
Compo [x] 13.Panel 1.13
Comen 14.Panel 1.14
Component '8.Pans! 18' 15.Panel 1.15
Cor t'9..Panel 1.9'
Comporent T0_Panel 110 16.Panel 1.16 .
Component “11..Panel 1.11" —
Component “12..Panel 1.12° .
e e Selected: 422/422 [ ok [ cancel |
Component ‘14 _Panel 1.14" D
30 (o] https://sdcverifier.com
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Build Panel Uf Plot

SDCM

Select all Components, using CTRL + A

Press | ™| and select Panel Uf

Press OK

Plate check

Components Extreme Table

[14] 4

Stiffener check

Panel check

D |1 | Title |

Table Info: 211 Selections, LG1..Envelope, Direction: X, Extreme Types: Abs

Panel Uf

Default Title |AII (LG1, 211 Selections)

' Stiffener check

| Components ' Plate check

v | Component "1.Panel 1.1"

Component ‘2.Panel 1.2'

Component '3.Panel 1.3'

| EI Component '4.Panel 1.4'

Description |

Options

Load Group | 1.Envelope
Check \4.Panel Check

| Component '5..Panel 1.5'

Direction/Parameter | All

Component '6.Panel 1.6'

Component 7.Panel 1.7

T Panel check ' Panel Uf

>

Label Plot Extreme Cptions Semrara R 1Y _
Label Plot ] Minimum Component "9.Panel 1.9' _
Component "10..Panel 1.10" _
[] Maximum = c .
1.000 Component '11..Panel 1.11 _
solute Component nel 1.12
0.917 [+/] Absol Compo Panel 1.12'
. Component '13..Panel 1.13' _
0.833 Selections (211) (Elements) = = :
. IE IE‘ Ii‘ Component "14..Panel 1.14 _
0.750 = Component "15..Panel 1.15 _
) Component 1. Panel 1.1' " E Component "16.Pancl 1.16° _
0.667 Component 2. Panel 1.2'
Component3_Panel 13 :I Component "17..Panel 1.17 _
. 0583 Component 4. Panel 1.4' Component '18.Panel 2.1' _
0500 Camponent 5. Panel 15 x| o
. Component '6. Panel 1.6' - - =
| Component 8. Panel 1.8 O Comeorert 21-Pone 24 o0 |
0.333 Component 3. Panel 1.9' o C 5 Panel 2.5
. Component "10..Panel 1.10° omponen nel < _
0.250 Component "11..Panel 1.17° Component ‘23..Panel 2.6' _
N . Componsn 12.Pane 112 || = R
mponent 13, Panel 1.
. o 08’{' ) Component 14 Panel 1.14° ™ E— Displaying 211 of 211 rows and 5 of 5 columns
T
L |
. o000 Fill Table | ok || cancel |
verification in the calculation.
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Views (Frames) SDC Iz

VERIFIER

. . . To make relevant Plots, in the first place Views should be created (a set of settings of how
Execute right click on Views .
to display a Plot).
and select Add
_6 In Simcenter, orient the model as Seings  Recognifions  Tools ~ Standards  Help
Shown on piCture (ZY plane) ™ [} Results Manager | ‘g Governing Loads = [7] SDC API Console
w/ © » 7. Peak Finder L:] <1 Run Seiipt
Update Model  View Analyze~  Report Layout 1IiILFreehody Optimization 47 Run Predefined Script
3 . Main Result FPDBt—PI‘ﬂGE‘-SSiI‘Ig Automation
Title: Frames : "
“ @ge:" View X
I B Mode ‘= Edit Multiple Settings
P G t » B Recoc Rename Multiple r IZI Tile 3 [ | Rendering Sy
ress e 4 Ei Jéh: v s I'\-'Iultiple Description v Edges
[ ‘I 1|_"_|. Renumber Location Edges Color
' pregetined Losd Cases [ OriginX [7542 | Originy [1737.06 | OriginZ [-7201032 | [ Lighted
I "*"Lo d Sets (4) Rotation Matrix o Die _mmt "
—e Press OK 4 gm:d GT‘oups['l}l o ot w [1o0 f Jooz | CD'ShD Fchy o d:ﬂ-h.m
l_*_l 1_,Enue|ope v vy 4 m ow Cross Section and Pla ickness
FG Fatigue Groups (0) 7 099 7v -001 0.10 L] Shew Defermation
m; Tables (@) Seale = Show undeformed modl
| x'm: Plots (0) Legend Text Colr
A Standards (1) Automatic Fant Scaling
. I 1.Custom Copy of DNV Buckling Strength of Plated S Text Scale Factor [1
Repeat Steps 1-5 two times to | Pos:—Pmcessing Legerd Hesder
. . . =] Optimizations (0)
create Views for Longitudinals B Reports O g e
(plane ZX) and Decks (plane XY)
jend Limits
;EUSE limits from legend settings
) ) Use local limits
I,.-. Mode Automatic
Min 0
Max 1
Number of levels 12
Format General
32 e https://sdcverifier.com
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Views (Stiffeners) §DC M

RIFIER

To make relevant Plots, in the first place Views should be created (a set of settings of
how to display a Plot).

Execute Views => Add

View *

Settings
Rendering Style | Shaded with Edges |

In Simcenter, orient model as shown
on picture (ZY plane)

ID | 3 | Title | Stiffeners

Description |

Edges | External w |

Rotation Matri
on Hatnx Color Display | Smaooth v |

XX

o [] Show Cross Section and Plate Thickness

Press Get -

[] Show Deformation

Scale 0.04E-003 Get | | Show | || Show undeformed model

Legend Text Color | Deep Steel «|

Press OK Automatic Font Scaling

Text Scale Factor |:|

Location Edges Color | Silver Gray v |
Title: Stiffeners Origin X Origin Y Origin Z Lighted

Legend Header | Customized 3
4 @ Vig—= S u : Legend Position | Leit v
o e SR .. w
@ = Edit Multiple ol s
I B Ma =1 . . Legend Limits
| E Red Rename MU“IP'E R I (®) Use limits from legend settings
] — - - —_—
| EJDH i=  Remove Multiple S B R N R R PN —
[ T i
4 5:;_ 4 Renumber 1— Mode Automatic
Min 0
Max 1
MNumber of levels 12
Format General

Preview n ok || cancel o
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Plate Buckling Table

SDC W

VERIFIER

(expand/extreme)

and press OK

Press Fill Table

In Load Group, press

In Checks section, execute right click
on 1..Plate Buckling and select Table

Select Load Group => 1..Load Group 1

Show plates results: OFF

n [] Show Plates Results

4 [ standards (1)

I & Input
4[] Checks (4)

4 Y 1.Custom Copy of DNV Buckling Strength of Plated Struc

I @ 1..Plate Buckling (Plate Avq, Element Avqg)

Q 2.Dimensions and Limits
Q 3.5tiffener Buckling Add
I [v]4.Panel Check £ Edit
I Post-Processing =1 | Re
[7] Optimizations (0) e
[l Reports (0} i
Remove
Copy To Standard...
O Move
Clear Results
[ Table (expand/extreme)
% Flow Table (owver loads)
34 B cCriteria Plot

Plate Buckling Table

S

D h | Tite | |

Default Title |Table (LG1, 25 Sections) |

Description | | v |
Options

Check |‘I..Plate Buckling (Plate Awg, Element Avg) |
Load Group |‘I «Envelope

Table Type | Expand (results on each node/element) v |
Search Type | Related To Last v |

Display Governing Loads | Short Title v |
Filter by

Parameter | None - |
Value > 1

Sort by

Parameter | Buckling Factor Overall v |
Order | Descending “

Sections on Selection

(] [a=] (53] (2] (5] (] [w]
+ 25 Sections D

Elements 818

Ep

[2][=]

Select Load

Load Type

() Individual Load

O Load Set
® Load Group

_) Fatigue Group

Jobs

1.Job1

Load Group

| Search

‘ 1.Envelope

B

[]

| ok || cancel |
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Plate Buckling Table (Continuation) SD M

VERIFIER

Section Title % Plate Length [m %7 Plate Width [mr 7 Plate Thickness % Sxin plate direc ¥ Sy in plate direc "7 Sxy in plate dire 7 Seqv [kPa] " Are Requiremer W Buckling Factor W Buckling Factor ¥ Load '
8.5ection Y & (¥ = -8950) 050,00 3360.00 12.00 -35302.00 -1830.18 1970.75 3459224 1.00 0.80 0.90 L54
Plate Buckling Table - O X
[#] 4
Press OK
D \1 |Tﬂle\ \ Tﬂklrﬁ?jkﬂmlﬁw Search Type: Related To Last, Filter by: Parameter: None Value: 1, Table Type: Expand D
Default Title ‘Table ({LG1, 25 Sections) ‘ Sectic ¥ Plate ¥ Plate ¥ Wlate ¥ Sxin ¥ Syin ¥ Swyir T Seqv ¥ AreRY Buckl ¥ Buck ¥ Load ¥ D
P ‘ |v\ | 8.Section 0050.00 3360.00 1200  -35302.00 -1830.18 197075 3450224 1.00 0.80 090 Ls4 |
15.5ection 336000 89500 1400  -204374 -4912724 -T60.12 4815593 1.00 0.64 0.0 154
Options S.Section 83333 75000 1200 000 0.00 -64968.95 15085012 1.00 052 072 151
Check ‘1‘-P|ate Buckling [Plate Avg, Element Avg] \ 13.5ectior 220000 | 1680.00  6.00 -28291.03 | -2507.60 |522.20 2713938 [1.00 0.50 o7 153
All results (DimensionS, Stresses) are from the Plate, e T 1 Erwelope [f] |vSecton 83335 75000 1200 000 000 5472820 13513067 001 | BAZ 1 085 st
. . 16.5ection 168000 80000 1000 000 -3784379 -4080.04 4581421 1.00 035 059 154
which causes the h]ghest BF=0.90 , because Search Type Table Type Bpnd (esultsoneschnose/element) |, L ucns oiass 100 seTne saomae0 0> 0stea 100 03 05T s
Search Type ‘RelahedTo Last v 3.Section 89500 73333 1400  -31473.86 -1304545 -57011.91 1024757¢ 1.00 026 051 152
= Related to I—aSt Pa ramete r. [] Show Plates Results 11.5ection 220000 84000 600 2204278 -682.98 1005664 2783128 1.00 012 035 154
2.Section 83333 80000 1600  0.00 0.00 3275231 7224024 1.00 0.12 035 151
iy G e ) Lo |3'“"”'-“E - 4.Section 300000 260000 1600 0.00 1721407 -722430 2150872 1.00 011 033 154
Fiter by 19.5ection 236000 250000 1000 000 0.00 1209818 2155667 1.00 0.07 027 Ls1
12.5ection 220000 168000 1300  -79743 000 1708614 2971613 1.00 0.04 020 153
Parameter ‘ None “
21.Custor 336000 277030 2100  -53425 -11525.86 148654 1155866 1.00 0.03 018 Ls4
Value > 1 9.Section 220000 1680.00 1300  -1626.04 000 1361401 2370740 1.00 0.03 016 154
T 6.Section 336000 75000 3200 000 0.00 1230522 2848877 1.00 0.02 0.14 151
paramter ‘Buck“"g Ea—— ; 22.Custor 168000 417.01 1400  0.00 1703834 -642335 2037120 1.00 0.02 013 151
23.Custor 168000 47344 1400  -413257 -1489139 -2951.73 1426289 1.00 0.01 0.11 Ls1
It is advised to use Show Plates results for detailed table otz == “| |0Secior 220000 16000 1500 000 44007 s25376 1433648 0L BT 0091 st
) ) . ) 18.5ection 486522 336000 1100  -280 000 316685 540414 1.00 0.01 0.02 151
with results for all Plates. Otherwise, only the worst e o e 20.Secior 36000 86670 2000 418325 T38TT 620565 1251436 100 BT 009 st
. . @ E 17.5ection 250000 168000 1000  -133270 -2733.15 -2517.89 496216 1.00 0.01 002 151
results over Sections will be shown. — [FIM || o costr 63000 (255 [0 T-222632 [omo|2seat [owros | N O
D E 25.Custor 168000 48644 1400  -3268.88 0.00 -1906.14 732540 100 0.00 004 Ls4
7.Section 672000 1050.00 3200 0.0 8332 000 40848 100 0.00 0.00 151
Maxove 005000 336000 1200  -35302.00 -1830.18 197075 34589224 1.00 0.80 090 154
|
Elements. . 6 )
Displaying 26 of 26 rows and 12 of 12 columns l:‘
[ o ][ conce
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Plate Buckling Plot SDC

VERIFIER

PISE) Plate Buckling Check Plot - *®
el 1:Custcrm Copy of DNV Buckling Strength of Plated Strug
Execute Criteria Plot from Plate JBe o h e |
: iZi| 1..Plate Buckling (Plate Avg, Element Avg)
BUCkh ng DNV 20 1 0 ConteXt menu %2..Dimensions and Limits Default Title |Buck||'ng Factor Overall (LG1, 3.5ection X 3 (X = 73360), v2) |
3..5tiff B
® I 4..Pa:n:InCe|:a Add g Description | |V|
o I g2 Post-Processing & Edit
In Load Group, press ¥ %ﬁ;ﬂ"ﬂi’” © = Rename e Selection
::PY Check |1..P|ate Buckling (Plate Avg, El @
move

Select Load Group => 1..Envelope and e Load Group [1.Envelope [®] [ +3Secionxao=73360 || |
press OK < Move Parameter | Buckling Factor Overall v | I:' Iz‘
Clear Results Values on Plot | Element Values ¥ |

B} Table (expand/extreme)

37 low Table [over |gae View 2.Frames o + f Elements 1432
View: 2..Frames | {E3
- Labels Limits |None

Press and select: Section X3;
[% Edit + 25 Sections — @ 0K Cancel
Press OK “ " ] el | |

Operation | Add = | .
Search @l SR
@l D \ [ e | #  Preview with Current View
Press , and then Preview e | ]
120
Select Load - o x iz ‘ a N | ‘ < | l o
- e | ..

©0000060

O Load Set []1.Section X 1 (X = 70000) fal 090
1.Envelope.
PI'eSS OK @® Load Group [[] 2.5ection X 2 (X = 71680) -
3.5ection X 3 (X = 73360) :

Fatigue Group
[ 4.Section X 4 (X = 75040)
[ 5.Section X 5 (X = 76720)
[ 6.Section ¥ 6 (¥ = -14150)

[17.Section ¥ 7 (¥ = -9650)
[ &.5ection ¥ 8 (¥ = -8950)

i
[]9.Section ¥ 9 (¥ = -1790) I

[]10.5ection ¥ 10 (¥ = 0)
[111.8ection ¥ 11 (¥ = 5370)

[ 12.5ection ¥ 12 (¥ = 8950)

[ 12.Section ¥ 13 (¥ = 11650)

[ 14.Section ¥ 14 (v = 14150)

[115.8ection Z 15 (Z = 0) s

Setected: 1725 https://sdcverifier.com
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Stiffener Buckling Table §DC M

In Checks section, execute right click

—0 on 3..Stiffeners Buckling Results and sifene Bucking Check Tabe - o X
select Table (expand/extreme) LI 2
ID h | Titie | | 7]
Show Stiffeners Results: ON Defot i bl 41,2 Sction I : []
Description v
i-e QOptions
Se lect :.!‘ Load => Load Group: Check |3..Sﬁf‘fener Buckling Results |
1 .. Envelope Load Group |1..Enve|ope |
Search Type | Abs Maximum - | Select Load _ O X
Show Stiffeners Results Load Type Load Group
. ) O Individual Load —arch
—e Press OK and Fill Table L1 Show Sifenrs lment Rt A E
Filter by (@) Load Group -Envelope
Parameter Neone v B Fatigue Group
4 Y Standards (1) Value > 1 Jobe
< Y 1. Custom Copy of DNV Buckling Strength of Plated Strug Sortby .
I @ lnF"Ut Parameter MNone "
“ ChECkS {4} Crder Descendi
I* |E| 1..Plate Buckling (Plate Avg, Element Avg) =
|;| 2..Dimensions and Limits Sections on Selection
M| 3_Stiffener Bucklin Add * [hu]
I* 4,.Panel Check & Edit = 2D SeateTs D
=[  Rename D E
Copy ]
Remaove

Copy To Standar.. i i &)
< | Mow (o L ow]

Clear Results
| B  Table (expand/extreme)

BB Criteria Plot

37 https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started

Stiffener Buckling Table (Continuation) SD M

VERIFIER

Use Show stiffener results for detailed table with results for all stiffeners.

Stiffener Buckling Check Table - O X
4
D |1 | Title | | Table Info: 25 Sections, LG1..Envelope, Search Type: Abs Maximum, Show plates results , Table Type: Expand |:|
Default Title |Table (LG1, 25 Sections) | Stiffener /Elemer ¥ Qsd ¥ Nsd[r ¥ Vsd[n¥ MISd ¥ M2Sd T UfShe ¥ UfPla ¥ UFSHE T UFOw 7 D
Description | [V] |[1-SectionX10X-7 1638281 | 71771872C 4057239 258080296 129040142 002 656 636 656 ~
1..5tiffener 1.1.1 [70 532217 816671920 3250621.2¢ 214660838 107330415 0.01 0.20 0.15 0.20
Options 2..5tiffener 1.1.2 [0 3326.29 193454364 -1166566.2 13416048€ 670802432 0.01 0.22 0.21 0.22
Check |3..Sﬁﬂ'ener Buckling Results | 3..5tiffener 1.1.3 [70 3156.90 266115364 -954253.50 127328243 63664121€ 0.01 0.25 0.24 0.25
Load Group |l..EmfeIope 4..5tiffener 1.1.4 [0 3167.73 35200768.0 -804129.38 127765222 638826112 0.01 0.27 0.25 027
5..5tiffener 1.1.5 [70 3299.28 366028164 -772206.62 13307086C 665354304 0.01 0.29 0.26 0.29
Search Type | Abs Maximum v | B
6..5tiffener 1.1.6 [70 3113.10 31802870.( -500035.44 125561561 627807808 0.00 0.27 0.25 027
Show Stiffeners Results T..Stiffener 1.1.7 [0 381479 32040538.(0 -846119.8f 15386336( 76931680C 0.00 0.14 0.1 0.14
[] Show Stiffeners Element Results 1.5tiffener 1.2.1 [70 2724.20 5614788.00 131707.75 141885184 709425920 0.00 0.19 0.19 0.19
2..5tiffener 1.2.2 [0 3822.49 -19896308 42213831 88483020¢ 442419648 0.00 013 o1 013
Filter by 3..5tiffener 1.2.3 [70 448329 445071964 7652545 25944768C 12972384C 0.00 0.05 0.05 0.05
Parameter |None - | 4..5tiffener 1.2.4 [0 3082.21 168162420 12242444 16053191€ 802659584 0.00 0.24 0.22 0.24
Value > ] 5..5tiffener 1.2.5 [70 617483 -8207381.5 38627.09 357336704 178668352 0.00 0.06 0.05 0.06
jue
6..5tiffener 1.2.6 [70 4450.34 187926304 171900.22 | 23178864€ 115894323 0.00 034 0.32 034
Sort by 7..5tiffener 1.2.7 [70 4450.24 187926304 171900.22 23178864€ 115894323 0.00 034 032 034
Parameter |N0ne » | 8..5tiffener 1.2.8 [0 5316.70 -10184217 -255245.41 319250720 159625360 0.00 0.05 0.04 005
) 9..5tiffener 1.2.9 [70 381822  8300980.0¢ -216637.67 198865651 99432825¢ 0.00 0.26 0.26 0.26
Order Descending
10..5tiffener 1.2.10 [ 8117.68 -2121688.0 60591.04  46976944C 234884720 0.00 007 0.07 007
Sections on Selection 11.Stiffener 1.2.11 [ 4912.07  7664536.0( 435522.88 284260832 142130416 0.00 0.04 0.04 004
@ @ 12.Stiffener 1.2.12 [ 3043.46  6348354.0( 106024.77 | 158513472 792567360 0.00 021 0.21 021
13.5tiffener 1.2.13 [ 3103.74 67798696.0 441380.78 161653184 80826592C 0.00 029 0.23 029
+ 75 Sections D :
14..5tiffener 1.2.14 [ 433476 157949380 192119.70 | 250852352 12542617¢ 0.00 0.05 0.03 005
I:‘ Iz‘ 15..5tiffener 1.2.15 [ 1282.81 53384336 1117575.5(0 496406112 24820305€ 0.01 010 0.08 0.10
16..5tiffener 1.2.16 [ 1109.97 474334204 -1018417.C 269730304 134865152 0.00 0.03 0.03 0.03
1..5tiffener 1.3.1 [FO 2095.68 380566240 840663.25 559564032 27978201 0.00 0.19 0.19 0.19
1..5tiffener 1.4.1 [70 440821 26363544, -789612.88 177797683 88898841€ 0.00 012 0.09 012
e
Elements 2818 Displaying 624 of 624 rows and 10 of 10 columns l:‘

5 SN
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Stiffener Buckling Plot SDC

VERIFIER

[ [ Standards (1) Stiffener Buckling Check Plot - X
In Checks section, execute right click | 5 i Cop oo ucking suenih of Paied e
on 3..Stiffener Buckling Results and e o acking (Pote Avg, Hement Avg D [ ] ie] |
select Criteria Plot ) % i-: “_ Default Title |Uf Overall (LG1, 3..Section X 3 (X = 72360, v3) |
b [#]4.Panel Check Description | [v]
In Load Group, press L Add v e Selection

#  Edit

2 U
=}l Rename
Select Load Group => 1..Envelope and - Lz Eer 1.Envelope [i8] | +3.Sectionx3 (x = 73360) D
press OK Remove Parameter | Uf Overall | ][]
Copy To Standard... View | 3 Stiffenars - | E‘
Move n Elements _32

View: 3..Stiffeners Clear Results

Check |3..Sﬁﬂ'ener Buckling Results

0000000

[J 10.Section ¥ 10 (¥ = 0)

[ 11.8ection ¥ 11 (¥ = 5370)
[[]12.Section ¥ 12 (¥ = 2950)
[ 13.5ection ¥ 13 (¥ = 11650)
[[] 14.Section ¥ 14 (¥ = 14150)

% Table {(expand/extreme) 7
B Flow Table (over loads) Lras | e | Limits M -
. Criteria Plot | | | |
Press || and select: Section X3 | ok ]
Edit + 25 Sections - O X @l SR
@ Operation [P ] ﬁ Preview with Current View
L
Press , and then Preview - =
D Go
Select Load - o x Fiter | | | % ‘ .
Load Ty Load Grouy F \
(o] Ird;:’:ual Load ‘ Search £ ‘ Ehaey | al : | | < ‘ . : j: !
—
Press OK ng - e | It n g
[ 1.8ection X 1 (X = 70000) ~
EgREEn [ 2.Section X 2 (% = 71680) e =—
Jobs 3.5ection ¥ 3 (¥ = 73360} v -
1.Job 1 [ 4.5ection X 4 (X = 75040) = o0 I-
[ 5.8ection X 3 (X = 76720) o 1
[ 6.5ection Y 6 [Y = -14150) |
[ 7.5ection ¥ 7 (¥ = -9650) 0.50 |
[ .5ection ¥ 8 (v = -8950) l 040 an
[J9.5ection ¥ 8 (¥ = -1740) . u
I 0.30

[]15.8ection Z 15 (Z = 0) e
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Panel Uf Plot, based on Plate and Stiffener Buckling

40

This Plot gives us possibility to elicit Panels that fail. They have the background,
based on the Utilization Factor of Plate Buckling and Stiffener Buckling.

SDCM

Label Plot
Label Plot
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Create Reports in Report Designer

41

SDC MW

VERIFIER

To learn how to obtain reports, please check a separate Tutorial that depicts the functionality of
SDC Verifier Report Designer. It may be downloaded via this link:

https://sdcverifier.com/tutorials/report-designer/

https://sdcverifier.com
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