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Content

» In this tutorial an DNV 2010 Plate Buckling Check is reviewed in details.
» A part of a 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.

» Plate Buckling tables and plots.

» Reporting: preparing and generating the final report.
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Open Project

Launch SDC Verifier .\/

Open project Plate_Buckling_DNV.

SDC Verifier 20
File  Settings
O/ 2

.2 - Untitled

View  Model

Recognition

> ¢ WE e b

lob
-ERR R

Autornation  Results

PS

Tool  Standard  Post-Processing

B A4 A

Report  Help

Open
€ - v

Organize «

Pictures

[ This PC

[ Desktop

j Music
[&=| Pictures

m Videos

Messages

14:45:13 Floating License

Ernail attachmer

» ThisPC » Local Disk (H:) » Plate Buckling DNV Simcenter 2020.0.2

Mew folder

Name Date modified

Type

x
O Search Plate Buckling DNV S...

Bz @ @

Size

2. | ET Plate_Buckling DNV 23/10/2017 13:58

SDC Verifier Project

axe |

] 3D Objects

Documents
‘ Downloads

‘e Local Disk (C:)
- Local Disk (D:)
2w Local Disk (H:)

v

File name: |Plate Buckling DNV

v| SDC Verifier Project (".simv;™sir ~

Cancel

Simcenter .
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Individual Loads

Click on Individual Loads.

Select 5 FEM Loads:

Gravity;

Ballast + crane inside;
Ballast + crane outside;
Hydroload outside;
Hydroload inside.

uARwWNE

Press Create to create 5 Individual
Loads.

Press p= ~on toolbar and “Analyze
active job: 1..Job 1”

SDC Verifier 2020.0.2 - H:\Plate Buckling DNV Simcenter 2020.0.2\Plate_Buckling_DMV.sirmv - O >

File  Settings View Model Recognition Job Tool Standard Post-Processing Automation  Results  Report  Help

O B|s @@ =424 Hp- 0| an | b At AL

@ Views (1) 4I|§ Analyze active job: 1.Job | isting Results {based on Result Cases)

k= Analyze selected job 3 Comdtrats
1_Gravity
2..Ballast + crane inside:
2 1. 3. Ballast + cra side
*4¥ Load Groups (0) ':‘..H)'dmkl.id ol{tsif:le
FG Fatigue Groups {0) 5..Hydroload inside
[ Tables {0}
Lol Plots (0)

N Tools

-8 Standards (0)

- . Optimizations (0)

[l Reports (0)
3 Create

14:47:27 Model H:\Plate Buckling DNV Simcenter 2020.0.2Plate_Buckling_DNV_sim2.sim is opened ~
14:47:27 Updating Joint Finder...
14:47:27 Updating Beam Member Finder...
14:47:27 Updating Weld Finder..
14:47:27 Updating Beam Section Finder..
14:47:27 Updating Panel Finder...
14:47:28 Updating standards..
14:47:28 Project H:\Plate Buckling DMV Simcenter 2020.0.2%Plate_Buckling_DNV simv was opened v

Modes: 6404 | Elements: 9000 | H:\Plate Buckling DNV Simcenter 2020.0.2\Plate_Buckling_DMNV_sim2.sim

MmKS (Millimeter/Kg/Second) | Simcenter _:
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Load Sets

Right click on Load Sets => e B

Create/Edit Multiple. ----- b Lua::l Gro |_

Create/Edit Multiple 1.

AN

Rename Multiple

a

=

m

o

B
5

Fill in “4” into Count and press + Remove Multiple
to add four Load Sets. i1 Tools Renumber

Y Safety Factors...

Select highlighted cells in the table 43 Post-Processing
like shown on tI:me pictcureand | [ Reports (0)
press Set to define Factors of Load

Sets.(By default LS Factor is 1) Create/Edit Multiple LoadSets N =

Add load Sets

. .|Count 4 IE‘I

OENOIOIO

E-
Press OK £ 13 E g
B |s |8 |[= From Clipboard
N Sl 2 |3
8 . |2 R =T =
u £ i i =] o
E |2 2 |5 |s
2|5 (& |8 |£ |£ 1 Set
e L
Load Set 1 | Set Diagonally |
Load Set 2 i | Clean Selected |
i st e
st [l i
Load Sets are created with default | copy || Paste |
titles “Load Set #”. It is possible to [ CopywitnTite |
rename them by double-click on elocted Rons
the respective load set title. | copy || Remowe |

Alternatively, the titles and factors
can be pasted from the Clipboard
using Paste button.

4I| oK |I| Cancel

5 www.sdcverifier.com



Load Groups

OO

Click on Load Groups.

SDC Verifier 2020.0.2 - H:\Plate Buckling DMV Simcenter 2020.0.24Plate_Buckling_DNV.simv

- O
PreSS * to SeIeCt a” File  Settings View Model Recognition Job  Tool Standard  Post-Processing  Automation  Results  Report  Help
Load Sets. e so® @9 +4p 0B EAM & 45 mLF
> Views (1) Add Load Group
' & Model tion D 1 TiHe3.| Envelops I
. i Jobs (1) Descripti
Title: Envelope w o) escrton | [~
+)- 42 Individual Loads (5)
oad Sefs (4 Safety Factor Set To All
1. — — =15
-FO Fatigue Groups (0) 3 Gravity : e &
Press Create  Tables (0) :i: 2.Ballast + crane inside
Plots (0) 3..Ballast + crane outside ¥+ |2 Load Set 2 1
&N, Tools 42 4. Hydroload outside 4 |3 load Set 3 1
[ Standards (0) ¥ | 5. Hydroload inside wfe |4 load Set 4 1
g8 Post-Processing
A Optimizations (0)
[& Reports (0) > ~
Load Sets and Load Groups are
.pe L4 v
analyzed by SDC Verifier.
4. Create

14:47:27 Updating Beam Member Finder..

14:47:27 Updating Weld Finder...

14:47:27 Updating Beam Section Finder...

14:47:27 Updating Panel Finder

14:47:28 Updating standards...

14:47:28 Project H:\Plate Buckling DMV Simcenter 2020.0.2\Plate_Buckling_DNY simv was opened

15:02:28 Saving backup file...

15:02:28 H:\Plate Buckling DMV Simcenter 2020.0.24Plate_Buckling_DNV_autobackup_13Jan2021_03-02PM simb saved
15:02:28 H:\Plate Buckling DMV Simcenter 2020.0 2Plate_Buckling_DNV_dailybackup_19Jan2021 simb saved

Modes: 6404 | Elements: 9000 | H:\Plate Buckling DMV Simcenter 2020.0.2\Plate_Buckling_DNV_sim2.sim

v

MmEKS (Millimeter/Kg/Second) | Simcenter .:
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Panel Finder. Recognize Sections

Launch Panel Finder

Press Find

All sections were recognized and
plates were analyzed automatically
on the model.

Select Show Custom

Select all the sections and press | @

SDC Verifier 2020.0.2 - H:\Plate Buckling DNV Simcenter 2020.0.2\Plate_Buckling_DNV.simv - O X
File  Settings View Model Recognition Job  Tool Standard  Post-Processing 1Aut5mat\on Results  Report  Help
el S @8+ BLH% B0 &4 f=F
Panel Finder - m] X
R
Recognition  Filter
Sections 3 Section Details
[JShowX []ShowY  []ShowZ I Show CUS‘InmI @ Panels O Plates () Stiffeners
THe Type Coord + Ttle Plates Court Stifeners Court =+
[mm]
Section Custom 21 (136 B... |Custom &
Section Custom 22 (16 Ele... |Custom =l
Section Custom 23 (16 Ble__. | Custom
Section Custom 24 (16 Ble__. |Custom ®
Section Custom 25 (16 Ble... |Custom %
Ic| Ic|
]
[ [y
» »
) 9
Analyze Set Parameters..
Settings Find 2 oK Cancel

Custom sections are automatically recognized on the elements that do not belong to
any other section (X, Y or Z) and grouped by the common edges. All the incline or

curved (e.g. hull parts) sections belong to custom sections.
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Panel Finder. Custom Section

OOOOO

Press |E| - Import from Groups

Panel Finder
B 4%

Recognition  Filter Groups — O *
. Sections Section Details A
Select grou p 14,,Hull Part’ [ shewXx [ ShowY [ ShowZ Show Custom O Panels @ Plates O stiffenen D | | ‘ = |
T Type c[;(:“riﬁ Panls Pick by Coordinate X [Leﬂ?‘h rm]r . | | ‘ < | -[mic]kness o IE‘
Pick by Coordinate ¥ mm. mm mm
n Custom 21 (136 El... | Cus 4 e ooanete o
Section Custom 22 (16 He... |Custom 4 Pick by Coordinate Z Show | Al ¥ 2 |
Press OK Section Custom 23 (16 Bl | Custom 4 Custom Selection Min = 32 Par
Section Custom 24 (16 He... | Custom 4 Import from Groups All None 2 Pani
Section Custom 25 (16 Ble... |Custom 4 iate 3360|2704 [ 77.5e71 7 Pane
[Ja.seT2
[J3.5eT3
‘
Select ‘14..Hull Part’ [J4.56T4
g [I5.56T5
[J6.5ET6
K X [C7.seT?
Press #to plot selected item with Dla.sers
[o.seTg
Colors+Labels of IDs E| Dl1o.seT10
[J11.seT 11
1256712
Panel Finder
[ 48 @ B
Sections Section Details
[ Showx  []ShowY [ ShowZ Show Custom O Panels Setings | | Find S-M\ﬂl oK Cancel
Tile e SO pansk [+] e
Section Custom 21 {136 B Custom 4
Section Custom 22 (16 He: Custom 4
Section Custom 23 {16 He. Custom 4
Section Custom 24 {16 He. Custom 4
Section Custom 25 (16 Be... | Custom 4
ﬂ Colors Only
| Avalyze 5J /B Colors - Labels of ds
www.sdcverifier.com



Plate Dimensions and Thicknesses

Title Length  Width Direction Rectangular  ield Stress Thickness
Plate 9 (Y = 12.07: Z = 11.34) 09167 |08333 |00 Yes | 24E+08 0.012
Plate] 10fY = 12.9: 7 = 2.39) 25 15333 |(0:1:0) Edges:8  |24E-08 [Vin = 0.016 |

Plate ID

Plate isfrectangle with

all corners = 90 degrees

Dimensions: the results depend on plate dimensions
and direction and it is important to understand how
Panel Finder performs recognition.
considered the longest edge of plate and Width the

longest perpendicular to the longest edge:

Length is

Width=1

Plate has elements more than from
one property

T~

Length = 2

-~
.

[2:1]

< ~
< >

Length = 2

Plate Thickness: the calculations are performed on every element and thickness is taken directly from each element. It is
possible to set thickness manually for a plate, in this case, the element thickness will be ignored and the user defined thickness

will be used.

Example: Plate with 2 properties 0.01 and 0.02 thicknesses. Left picture displays the property labels with property thicknesses
and right presents the plate buckling plot of thickness parameter:

www.sdcverifier.com



Editing plates manually

To modify plates select them from the list
and press Set dimensions. It is possible to
edit one parameter (Length / Width /
Thickness) or few at once.

If thickness is changed, you can see in
table what was the original thickness
recognized from the model:

Thickness
0.016 {Original: 0.012)

0.016 {Original: 0.012)

Usually, the plate directions should not
be modified. But in case it is required,
press Set Direction.

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

10

Panel Finder - m] kS
A
Recogrition  Fifter
G Section Details Set Plates Parameters (Leave Empty Field to not to Set a Value) X
Show X [] Show ¥ [ show Z [[] Show Custom () Panels (® Plates — I
THe e c[;f"rii Panats | LT e @ Set Length/Width Value [] Swap Direction for hess Al
Section X 1(X=70000) X 7 # Lengthfom) [ ] e AT - el
Section X 3 (x = 73360) X 73360 18 ate 1.1.2(Y - Gt () Set Stiffeners Amourt along Plate’s [ Set Direction
Section X4 (X=75040) | X 75040 |3 x| |Pate1130r-1275294: 2. o = = Diecion [ =
Section X5 (X=76720)  |X 7E720 18 Plate 114 (Y = 1373333, Z=... e = o U
cth 0 = 1
Thickness ] 0
ig) Coefficients - q
Plate 119 = L 1 6 A
Plate 1.1.10 (Y = 12066.67: Z c2 .
Plate 11,17 (Y = 1373333 Z Psi X ] F
Plate 1.1.12 (Y = 12066.67, Z pay C R
B [Pae11130r= 12086672 Flm
Plate 1.1.14 (Y = 12800, Z = 8. Cancel F
B {fate 1715 v 1383974 7 i . . : - - — P (8
B [Pate1116(=12500.7-8 2500 [608333 (010 0 lo |Edges:2 ves 2 N__IF |[@
Plate 1117 (v = 12086.89: 2 | 2200 83333 | (0:0-1) |0 [0 |Edaes 5 [ves |2 P
IRNE: o
Analyze
Settings Find oK Cancel

Incorrect plate dimensions/direction, plates with undefined dimensions and as result
incorrect buckling factor — possible consequences of the free edges.

2 elements connected to 1

Mesh does not coincide
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Panel Finder.

Press Plates.

Select Section X3.

Press Ctrl+A to select all Plates

Click |z| and select Colors+Labels
of IDs

Ol010

length width

Plate 3.1.39 (Y =-13283.34; 2. 17333 |200 (0:-1:00

11

-
lates Plot
Panel Finder - m]
[ vl
Recognition  Filter
Sections Section Details 1.
ShowX  []ShowY []ShowZ [ Show Custom O Panels I @® Flates I O Stiffeners
e e G e | | Lorah W0 i oo B S0, | T
Section X1 (=70000) | X [70000 |17 # Length Widia
_ 11983.33; Z 16
P. 0 0 9816.66; Z .. 16
Section X 4 (X = 75040) X 75040 [8 Plate 3.1.33 13283. 16
Seclion X5 (X =76720)  |X 76720 |18 Plate 3.1.34 (Y =-11116.6; 16
Plate 3.1.35 (Y = -9816.66; Z .. 16
Plate 3.1.36 (Y = -13283. 16
Plate 3.1.37 (Y =-11983.33; Z. 16
Plate 3.1.38 (Y = -9816.66; Z ... 16
Plate 3.1.39 16
Plate 3.1.40 16
Min =16
Plate 3.1.4 16
Plate 3.1.43 24
Plate 3.1.44 (Y =-11983.4; 16
Plate 3.1.45 (Y =-11116.6; 16
Plate 3.1.46 794 4 16
Plata 11 AT (Y = -17RGN 47- 7 16
1) Colors Only
4. || Colors + Labels of Ids
Settngs | | Find | Colors + Labels of Corners Count
W Colors + Labels of Dimensions
10, ¥ B Length Values (no labels)
3 5 1 EA  Width Values (nc labels)
A Coordinate Systems
3 & Draw Stiffeners along Length/Width
i
1
3.1
3 FE
3 SR ‘-“b .
e
St
3 45
5 4 53 2
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Panel Finder. Plot Options

12

Plate Plot can be displayed with different labels (plate id, plate dimensions or plate number of edges). Also, it is possible to
show plates in colors (no labels), length and width in colors (no labels).

e

>EHER

Colors Only

Colors + Labels of |ds

Colors + Labels of Corners Count
Colors + Labels of Dimensions
Length Values (no labels)

Width Values (no labels)
Coordinate Systermns

Draw Stiffeners along Length/Width

Plate IDs

Plate dimensions

Plate # of edges

www.sdcverifier.com



Panel Finder. Update Plates

In some cases (e.g. stiffener is not modeled) a plate is recognized not correctly, dimensions are bigger than in reality which
leads to incorrect results. The plate has to be updated manually. In Section X3 plate with Id = 3.1.41 should be split in 2 plates.

SDC Verifier *
If plates were modified manually and later user
decided to run recognition of plates, Panel Finder o _ . .
] . . Section contains plates that were modified manually. Keep plates?
will ask what to do with the modified plates:
- Keep plates that was modified;
- Clear everything and recognize from scratch; Y 1 Ne | Cancel

13 www.sdcverifier.com



Panel Finder. Split Plate

OO

14

% Panel Finder - o x
]
.
Select Section X 3 (X = 73360). B
Recognition  Filter
Sections Section Details
ShowX [ShowY [JShowZ [ Show Custom O Panels @® Plates O Stifeners
Select Plate 3.1.41 The Twoe o pends [+ T Loy W, Sonen [ Mrer [ Sane_ Thckaess ~] ]
om] m 0 eria o
Section X 1(X=70000)  |X [70000 17 & Length Width
_ Plate 3.131(r=-119833%: .. [8667  [800 |0 |0 0 Edges:4 | Yes 16 P
0 D = e 3132(v-961666:Z . | 17333 (800 |04D) |0 0 Edges:d | Yes 15 =
Press Split selected plates by RIS Plre3133(r=-1326337_|17333 [0 [0:10) [0 e = :
1 Section X 5 (X = 76720) ‘x 76720 16 Plate 3134 (v = 1111667 2. |865.7  |800 o o Split by Medes (by 2 end nodes on plate edges) %
elements [ Plate 3.1.35 (Y =-907666: 2 .. |17333 (800 |@1:0) |0 bt by Nodes (ordered)
Plate 3136 (¥ =-1328334;7 | 17333 [800 | (@:-1:0) |0 Split by Elements |3.
Flote 3137 (Y=-1158333;Z.. 8867 [800  |(@:10) |0 T Flges 2 T e T
i . Plate 31,38 (Y =-981666:Z .. 17333 (800 |10 |0 0 Edges:4 | Yes 16 P
Selected plate IS dlSpIayed. Select Plate 31,39 (v =-13283.34:Z.. 17333 [800 |10 [0 0 Edgesid  |Yes 16 F
Plate 31.40 (v =-1111 3657 Jso0 @10 [0 [ Fdges:4 | Yes 16 P
elements for one plate and press ol | Piate 3.1.41 (v =-1002: 733 |oon o 0 Edges:6 | Yes i
OK Plate 3.1.82 (7 =-11116.67 7 (733333 |00 |0 0 Edges:4 | Yes 16 ¥
. Plate 3143(r=-9350:Z=1.. [2200 |80  |@0en) |0 0 Edges:4 | TYes 2 i
Plats 3144 (v --1198347:7_ (2200  [8667 |(0:0-1) |0 0 Edges:5 | Yes 16 P
Plate 3145 (Y =-1111667:Z_|8667 |733.33_ |0-1:0) |0 [} Edges:d | Yes 16 P
Plate 3.1.46 (Y =-12794.46; Z... | 2164.5... | 8666  [(0:0-1) |0 0 Edges: 5 Yes 16 F
Plate 3.1.47 (v =-1359042: 2. [1747.. |3887  |0oem o 0 Edaes:6  |Yes 16 P
FIRE: > |
Settings | | Find | Cancel

The plate 3.1.41 is replaced with the Plates 3.1.48 and 3.1.49.
Dimensions and directions are updated automatically.

length  Width
Title fom] fom] Direction
Plate 3.1.41 (v =-1002878;2.. 3000 [17333 |©0) |
length  Width
Title o] fmm] Direction
Plate 3.1.48 (¥ =-980333;Z .. 17333 (800 (0-1:0)
Plate 3.1.49 (¥ =-10216 67, Z.. | 2200 (9333 | (0.0:1)

www.sdcverifier.com




Panel Finder. Export Plates

OO

15

Panel Finder - m] *
Press Ctrl+A to select all Sections X B 4
Recognition  Filter
Sections Section Details
Show X [] Show Y () Panels @) Plates
Select |I5*| to Export Sections 1 [+
&
=h
Pick Each Item as Group -
5]
%]
5 Groups will be created for 5 &
Sections .
B
As One Component ES
Each ltem as Component
A As One Group »
1 Each ltem as Group o
]
Set Parameters...
Settings Cancel

Mame

-~ 1 - Incline Section

-« 2 - Hull Part

- 3 - Section X 1 (X = 70000) |
w4 - Section X 2 (X = T1680)

- 5 - Section X 3 (X = 7T3360)

- 6 - Section X 4 (X = 75040)

- T - Section X 53 (X = T6720)
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Panel Finder. Filter

OGO

It is very important to check that all plates dimensions were recognized. If in the model, there are coincident nodes, coincident
elements or free edges Panel Finder cannot recognize plate dimensions.

Click on Filter tab

Select Plates

Filter Rule: Undefined dimensions

Press Apply Filter.

that there are no plates with

Table with plates is empty means

undefined dimensions. Press OK.

Panel Finder
L vl

Information

Scectin ’

Display ) Panels | (@) Plates I O Stiffeners

Fiter Rule - 3| Undefined Dimensions HE 4, I Aoply Fiter I
Length Wickh Stifeners Thickness o
Tile s ] Direction dlong Length  dlong Wity Feclangular Same Material Related Panel cioc2  PsX
=
X
]
[
< >| (@
FndbylD | <cPrevoss [ || Nea» = 5
Settings Find | QK | Cancel

It is also possible to filter plates by shape (not rectangular,
rectangular) or number of edges parameters.

E.g. Plates with numbers of edges > 4 can be displayed.

The filter can be applied to all Sections from X/Y/Z/Custom category
or to single selected Section (option Plates of selected section)

16

Lindefined Dimensions L

Undefined Dimensions
Rectangular

Mot Rectangular (4 Edages)
Mumber of Edges

Length

Width

Thickness
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Add Plate Buckling DNV 2010 standard

In Standards Context menu
execute Add => DNV => RP-C-201
Plate/Stiffener Buckling 2010.

Resulting Material Factor = 1.15

Use Plate Average Stress: On

Press OK.

OO

Add 3 ‘ ABS 3
AlSC 3
APl 3
ASME VI (2010)

DIN 15018 (1984)

g

imizatig Rename Multiple
s (0 —

[
Bein
g.
=+

|

Remove Multiple
Renumber

Clear results

DNV Plate/Stiffener Buckling (2010) - O *
ID [1 | Tile DNV Buckiing Strength of Plated Structures 2010) |
Alias | Standard1 |
Description | | L4
COptions

Resulting Material Factor
Buckling Resistance is divided on Resutting Material Factor

Materials with Yield = 0 [0 | <%
Sections |2'.-’ sections = [
Plate Buckling

Thickness Factor
3[ Use Plate Average Stress l

[] Use Absolute Shear for Plate Average (Conservative)
Stress on Element Average I

Include Plate Dimensions {Length, Width, Thickness) in table

Stiffener Buckling

Z - distance from neutral axis to axial force point IE

! Load from Library DNV »

B DNV RP-C203 Fatigue (2016)

DVS 1608 and 1612

EM13001 (2018) 1
Eurccode3

F.EM. 1.001 (3rd, 1998)
FKM (5th, 2003)

1S0 19902 (1st, 2007)
MNorsok NOD4 (rev.3, 2013)

-

Comparison Standard
H cCustom

[ B DNV RP-C201 Plate/Stiffener Buckling (2010)

E DNV CN30 Plate Buckling (1993) |

Bl DNV 0S-C101-LRFD Weld Strength (2011)
H DNV 05-C201-WSD Weld Strength (2011)

into plate direction.

17

Materials with Yield Stress = 0
shows how many materials
have the yield equal to 0. If
value is > 0 press |=u to define
yield.

By default all sections will be
checked. Click |*=| to modify.

Thickness factor gives a
possibility to increase /
decrease all plates thicknesses
without reanalyzing the model.
E.g. 1.2 means increasing
thickness on 20% and
decreasing stresses

Plate Buckling transforms stresses automatically

The options about element stresses and plate

stresses are described in the next slide

www.sdcverifier.com



Plate Buckling Stresses

Calculations are performed for each element with converted stresses (into plate direction) or Plate Average
Stresses and using Plate dimensions.

4

Average Element Stress:
Sel =(S51+52+453+54+55+56+45T+58) / &

Minimum Element MidPlane:
Sel = Min((51+55) 1 2, (52+56)/ 2, (S3+57)/ 2, (54+58) [ 2))

51-58 - translated element stresses into Plate Direction

Use Plate Average Stress

un/ \nrr

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)

18 www.sdcverifier.com



Views

OO ©

Execute Views => Add

Title: Frames
Edges: Feature
Legend Position: Right

To make nice a plot Views should be created firstly (the set of settings how to display a

plot).

Orient model in Simcenter as
shown on picture below (ZY plane)

Press Get and OK.

19

Repeat Steps 1-4 2 times to
create a view for Longitudinals
(plane ZX) and Decks (plane XY)

SDC Verifier 2020.0.2 - H:\Plate Buckling DNV Simcenter 2020.0.2'Plate_Buckling_DNV.simv - m] X
File  Settings View Model Recegnition Job  Toel Standard  Post-Processing  Automation  Results  Report  Help
&R s G2+ OEHH EAL|L& L& = d|F
B Vie
=M Model | # Add 1.
=-H@ Recogr| 7= Edit Multiple
B“ 1 .(J: iﬁ Rename Multiple
x Tools |i= Remove Multiple View ®
- H Standa 9 Renumber
1S i) u 2 Settings
2 Post-Processing y .
- @, Optimizations (0) ID 2 Trtlel‘ Frames Rendering Style v
-[i5 Reports (D) e
] = (0) Description | |V Edges 2 Feature »
Location Edges Coler Sibver Gray v
Origin X Origin¥ |-731848 | OriginZ |-71395.30 Lighted
Rotation Matrix
g A
[T] Show Cross Section and Plate Thickness
YX |U 20 Iwo |

13:16:46 H:\Plate Buckling DNV Simcenter 2020.0.24A
13:16:46 H:\Plate Buckling DNV Simcenter 2020.0.24A
13:31:45 Saving backup file
13:31:46 H:\Plate Buckling DNV Simcenter 2020.0.24A
13:31:46 H:\Plate Buckling DNV Simcenter 2020.0.24A
13:46:45 Saving backup file
13:46:46 H:\Plate Buckling DNV Simcenter 2020.0.24A
13:46:46 H:\Plate Buckling DNV Simcenter 2020.0.2%F

Nodes: 6404 | Elements: 9000 | H:\Plate Buckling

b
Scale m I I Show

["] Show Deformation

Show undeformed model

Legend Text Color
Automatic Font Scal
Text Scale Factor

Legend Header

Deep Steel v

Legend Position 2_ I

ing
Automatic v
Right v

Legend Limits

(@) Use limits from legend settings

2 Use local limits
Mode

Min

Masx

Number of levels

Format

s Yo

[ show

Automatic

i)

General

v

rond) | Simcenter .
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Execute Criteria Plot from Plate
Buckling check context menu

Press [Ji and select Load Group
“Envelope”

Press # and Select Section X3.

View: Frames

Press Wl to Preview

OICIOIOION™

Plate_Buckling_DNV_sim2 : Job 1 Linear Resul
SdcData, Static Step 1

Members - Elemental, Scalar
Formula Used : SdcExpression

Min :0.00, Max : 0.90, Units = Unitiess

late Buckling Plot

=~ 1..DNV Buckling Strength of Plated Structures (2010)
Input

- 70 Constants (4)

1= Types (1)

wm Characteristic (2)

&% Classifications (0}

B Standard Tables (D)

=] Checks (3)

S_il 1. Plate Buckling

2. Dimensions an:
3. Stiffener Buckli #  Edit

Add

~Processing I Rename
- §. Optimizations (0)
@ Reports (0) |1| Copy
Remove
Copy To Standard...

Clear Results

Table (expand/extreme)

Plate Buckling Plot

Criteria Plot

% Flow Table (over loads)
5

ID [1 | Title
Description | | L
Options Sections on Selection
Check [1.Plate Bucking (Plate Ava, Bemert )| [ALL| (k2| || 51| [GE] || @ 3.
Load Group 2, || 1. Envelope | Ok I Y
Parameter Buckling Factor Overall ~ V| | X
Values to plot Element Values = 4@ 4®
L EX— S 2R
e [ ] s 7
Set Default Title 5 0K Cancel
|
|| Edit + 27 Sections — m| X
Operation | Add O
Search
[ 4.5ection X 4 (% = 75040)
[ 5.Section X 5 (X = 76720)
[]6.5ection ¥ & (¥ = -14150)
[17.5ection ¥ 7 (¥ = -9650)
[ 8.Section Y & (¥ = -8950)
[]9.5ection ¥ 8 (¥ = -1730)
[[110.5ection ¥ 10 (¥ = 0)
[J17..8ection ¥ 11 (¥ = 5370}
[ 12.Section ¥ 12 (¥ = 8950)
[ 13.Section ¥ 13 (¥ = 11650}
[ 14.Section ¥ 14 (¥ = 14150
[115.5ection Z 15 (Z = 0) A
www.sdcve I’Iflel’. com




Plate Buckling Table

Execute Table from the Plate
Buckling check context menu

Press [ji and select Load Group
“Envelope”

Press Fill Table.

@ Show plates results: OFF

-5 Input
T Constants (4)

Plate Buckling Table - [u] x
E s S

0 e e N T el i L

Description \ \ v 9050.00 3360.00 1200 0.04e+6 0.00e+6 0.00e+5 00346 1 080 0.90 Yol
26..Section Custo.. 3360.00 895.00 1400 0016 00546 0.00e+6 0056 1 065 082

Options 27 Section Custo 3360.00 895.00 14.00 0.01es6 0.05e+6 0.00e+6 0056 1 085 08| | B
Cheek 7 Plate Bucking (Flte Avg, Blemert Avg) 15..Section Z 15, 3360.00 895.00 1400 0016 0.05e+6 00056 0056 1 065 082
'J—ll 5.Section X5(X =.. 23333 750.00 1200 00246 00546 0.06e+6 0156 1 049 07
Load Group 2 o |[1-Envelope LE N [13.5ection Y 13 ( 220000 1680.00 600 0.03e+6 0.00e+6 0016 0.04e+6 1 048 0.70
= 1.Section X 1 (X = 23333 750.00 1200 0.02e+6 0.06e+6 005646 0136 1 039 063

able Type Expand -

14.5ection Y 14 (.. 3360.00 51666 1300 0016 0036 001e+6 0046 1 034 059
Search Type Related To Last Parameter | | [16.Section Z 16 1680.00 800.00 10.00 0.00e-5 0.04e+6 0.00e+6 00546 1 034 059
3.Section X3 (X = 295,00 73333 14.00 0.04e+5 001e+6 00546 0,106 1 022 047
3000.00 2600.00 16.00 0.00e+5 00246 001e+6 00226 1 013 036
Display goveming loads | Short Ttle | 4 Section x4 x = 300000 2600 00 16.00 0.00e+5 0.02e+6 001e+6 0.02e+5 1 013 036
T 1..Section Y 11 220000 840.00 500 0026 0.00c+5 007es6 0025 1 008 028
19.Section Z 19 (.. 3360.00 2500.00 1000 0.00e+5 0.00e+5 00%esk 00226 1 007 027
e Nore | | [21.Section Custo 3360.00 277030 2100 0.00e-5 001e+6 0.00e+6 0.0%es6. 1 003 019
e 1 12.Section Y 12 220000 1680.00 1300 0.00c+5 0.00c+5 001e+6 0025 1 003 019
5. Section Y (1 = 220000 1680.00 1300 0.00e+6 0.00e+5 00%esk 00246 1 002 015
Sortby 6.Sedtion Y (Y = 3360.00 750.00 200 0.00e-5 001e+6 001esk 0.0%+5 1 002 014
R Bt EE G 21 | [23-Section Custo 1680.00 a70 14.00 0.00c+5 002e+6 001e+6 0025 1 002 013
24 Section Custe 1680.00 734 1400 0.00e+6 002846 00056 00246 1 001 012
Order Descending | | [17.Section 217 2500.00 1680.00 10.00 0.00e+5 0.00e+5 0.00e+6 00%es6. 1 o0t 010
20.Secton 220 ( 3360.00 866.70 2000 0.00c+5 001e+6 001e+6 0015 1 001 009
Sections on Selection 10..Section Y 10 220000 1680.00 1500 0.00e+6 0005 00145 001es6 1 001 008
AlL| k2 it ‘@ 18..Section Z 18 (.. 4865.22 3360.00 1100 0.00e-5 0.00e-5 0.00e+6 0005 1 001 008
27 Sectons W [ | [22-secton Custo 1680.00 43295 14.00 0.00c+5 0.00c+5 0.00c+6 0015 1 000 005
25. Section Custe 1680.00 186544 1400 0.00e+6 0.00e+6 00056 001es6 1 000 004

VX | [7.Section Y 7Y .. 672000 1050.00 20 0.00e+6 0.00e+6 0.00e+6 0006 1 000 | |5

2@ Max over Secio 9050.00 3360.00 1200 0045 0.00c+5 0.00c+6 00%+5 1 080 0% | [E

G

Blements > ﬁ

Set Defaut Trle oK Cancel

- §, Optimizations (0) I Rename
il Reports (0) B Copy
Remove
Copy To Standard...

Clear Results

1. |iE| Table (expand/extreme) I

Flow Table (over loads)
B Criteria Plot

Use Show plates results for detailed table with results for all plates.
Otherwise only the worst results over Sections will be shown.

All results (dimensions, stresses) are from the plate which causes
higher BF = 0.47 because Search Type = Related to Last Parameter

— e reovn T S o S, e e G Same
1_Section X 1 (X = 70000) 83333 750,00 1200 Y.y 0065 0056 0135 1 039 063
2 Section X 2 (X = 71680) 3000.00 2600.00 16.00 0.00c-5 007056 D01es6 0.020+5 1 0.13 0.36
3 Section X 3 (X = 73360) 89500 73333 200 0045 00%e6 00505 010076 1 022 047
Max over Sections [% 1/ 2] [EENE] 750.00 200 D025 T+t D56 0135 1 039 063

21
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Report. Tables

Execute Reports => Add =>
Designer-Results.

-Iﬁl

Select Results - Expand/Extreme
Tables.

Type: Expand

OlOI0I0I00.

Press |“= and select LS; LG loads.
Press OK
Press| & | and select all X Sections
Press OK

Home

5

Expand /
Extreme

22

Components
Extreme

Flow Summarized Forces

Table  (owver Selections)

Job Tables

2.
M Post Processing Import

Il
Summarized
Forces (over Loads)

£ 000 0 (4

Add Load Tables

Loads
Count

Categories
Stress
Displacement

Line Element Force

Strain

Strain Energy
‘Weld Stress
MidPlane Stress
Global Plate Stress
Applied Force
Reaction Force
Multi Point Force
GP Force

Applied GP Force
Reaction GP Force

Summed GP Force

Table Type

Expand Settings
Show For Elements
Element Total

LG Parameter

Plane Element Force

All Sections - O x
1 Operation | Add v
Add | [ Wizard - Empty Search
Rename Multiple [ Wizard - Model Setup D
Remove Multiple @ Wizard - Results Filter
Renumber [ Wizard - Full show | Al s ]
Generate Multiple Designer - Empty
iZy  Designer - Model Setup 6l [T section x 1 x < 70000) "
. | iy Designer - Results Section X 2 (X = T1680)
[ Designer - Ful Section X 3 (X = 73360)
B Section X 4 (X = 75040)
ﬂ§ Presentation Section X 5 (X = 76720)
| [Section ¥ & (¥ = -14150)
] X v = -9650)
Selections(1) (Y = -8950)
s (E m EE ) EE o= 1750
5 Sections n (=0
(¥ = 5370)
6. b (¥ = 8950)
¥ = 11650)
B (Y = 14150)
Z=0l v
7. oK Cancel
Select Loads —
Jobs Loads (5 / 10) 4.
Al None ' IL{0/5) I LS (4 / 4) | 1G(1/1) || LG Conter
1.dob 1 a1 111, Gravity
041 L2 Ballast + crane inside
[ 41 IL3. Ballast + crane outside
[ 41 IL4. Hydroload outside
[J 41 IL5. Hydroload inside
3.| expena . J1 LS1.Load Set 1
J1 LS2.Lload Set 2
J1 153 Load Set 3
Total * J1 LS4.Load Set 4
Abshiax " J1 LG1 Envelope
Absolute ~
L4 > L4
I

www.sdcverifi
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Report. Plots

OlOICI0IOI0.

23

Select Check Plots on Toolbar

Select Check 1 Plate Buckling and

press

Home Insert Results Post Processing

Import

Views: Frames

Press i=|, select LS; LG Loads and
Press OK.

Press # and select all X sections.

Press OK.

Repeat steps 1-5 for Sections Y
with Longitudinals View and
Sections Z with Decks View

H R E % = HQO W E o Blabk|,
Expand/ Components Flow Summarized Forces Summarized Criteria Contour Histogram Expand Beam Member Check | Check
Extreme Extreme Table  (owver Selections) Forces (over Loads) Graph Diagram Tables | Plots

Job Tables Plots Standards
Add Check Plots - m] b4
Check 1..Plate Buckling (Plate Avg, Element Avg)' 2.
Check "2.Dimensions and Limits Select Loads -
Check '3.5tiffener Buckling Results'
Jobs Loads (5./10) 4,

IL{0/5) I LS4/ 4) LG(1/1) I LG Content

S in plate direction

Syin plate direction

Sxy in plate direction
Seqv

Are Requirements Valid
Buckling Factor Combined

Buckling Factor Overall

Values to plot Element Values hd

Views

ngitudina
4. Decks =

=N

Al Mone ALL
Plate Buckling Check Plot - K [ I Greviy
(141 1L2. Ballast + crane inside
4. (11 IL3. Ballast + crane autside
Loads = [1J1 1L4. Hydroload outside
Count [ sl|i= 41 1L5. Hydroload inside
A1 LS1.Load Set 1
A 1 LS2 Load Set 2
Labels |Ncne | & | Limits |None | & | PN 153 Load Set3
1 LS4 Load Set 4
Parameter Selections (1) (Elements) M1 LG1. Envelope
Plate Length ALl &0 (WM | 2 &R (m (AL
Flate Width
Flate Thickness

4.| 0K I Cancel
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Report. First Page

Right click on First Page => Edit.

Press [ig to fill in information
about project.

Select Image From View and pick
‘2..Frames’.

@ Press OK.

24

First Page Editor

Engineer details
Engineer
Company

E-mail

Phone

Address

Web Site

Logo

Project Details
MNumber

MName

Custom Fields

2.
|5up|::nrt |I EI
| SDC Vertfier | B
|5upport@sdcveﬂﬁer.com | i

|+31 15 30-10-310 |

|Zilvest 25[..] | v

|5dcveﬂﬁer.com |

SDC |V |

VERIFIER

Put logo on report plots

—
| |

4

— O >
Customer details 2.
Cortact Person |custnmer | | EI
Company |compar‘r:.' | n
E-mail |cu5tnmer@company.cnm | )
Phone |+31 15 555-55-55 |
Address |Zilvest 25[..] | v
Web Site |cnmpany.corr| |
Logo
Company x
Image
() Fromfile
x
| (® From View |2 Frames e
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Report

Press [0 to generate complete report.

SDC

Report

Home Insert Rezults

= Ry

Post Processing Import

Save  Save Save
Project Report Report As
Save

Abs Usum (LG1, All Entities_ v1)

Press @ to export to Word.

Buckling Factor Overall (LG1, 5 Sections, v2)

| |
- 1 I
bl = -
Load Group LG1. Envelope Parameter AbsoluteDisplacement Usum Check [S1] 1. Plate Buckiing (Plate Avg, Elemant Laad Group LG1. Envelope
Selection All Entities View 1. Default View Avg)
Limits None Parameter Buckiing Factor Overall Selection 5§ Sectons
View 2 Framas
1
Prapared oy Prepared for:
SDC Verifier company
+31 15 30-10-310 +31 15 555-55-55
sdcverSer com company com
Dpvast 25 Dypvest 25
2011 V8 Haarlem 2011 VB Haarlem
The Netherands The Netheriands
Engineer Support
Customer: customer
Project Number-
Version. 1
Date 20012021
25 www.sdcverifier.com




