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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 V/

Open project Plate_Buckling_ DNV
from the directory Tutorials/

Plate_Buckling_DNV.
| B SDC Verifier 4.7 - Untitled - [m] X
I File  Settings Model Recognition Job  Tools Standard  Post-Processing  Results  Report  Help
i EA o LB B BLL BN ELLL
New Project...
¥ Open x
T » ThisPC » Disk(L) » projects » Tutorials » Plate Buckling DNV » v Search Plate_Buckling_DNV yel
Organize * MNew folder ==~ [ o
MName Date modified Type Size
st Quick access
SDC Results [Plate_Buckling_DMV_s.sim] File folder
ZF Dropbox 2'@ Plate Buckling DMV I 17.10.2017 10:36 SDC Verifier Project 4KB
¢& OneDrive
3 This PC
¥ Network
Messages
10:37:46 Floating License|
10:37:49 Floating License|
File name: || v| SDC Verifier Project (*.simwv:*.sir ~
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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.

RAREE o

Press Create to create 5 Individual
Loads.

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

v SDC Verifier 4.7 for Simcenter - Li\projectsh Tutorials\Plate_Buckling_DMV\Plate_Buckling_DNV.simv - m]
File  Settings Model Recognition Job  Tools Standard  Post-Processing  Results  Report  Help
D& SYELT+Hp-|lo- 1 B-B-HE B =L OLF
2 x _M'lings . 5 Analyze active job: 1.Job 1 Caleulation Loads  From Existing Results (based on Result Cases)
w5 i
o Unit System Analyze job
"} Legend FEM Loads Constraints
#.4 Number Formats
=@ Views (1) 2..Ballast + crane inside
g' = Model 3_Ballast + crane outside
mn Recognition i
4__Hydroload outside
=g Jobs (1) outsh
e o 5__Hydroload inside
1. 21" Individual Loads (5)
Sad oot [0
&+ Load Groups (0)
FG Fatigue Groups {0)
[ Tables {0)
gl Plots (0)
7T Tools
-8 Standards (0)
£-3¥ Post-Processing
@ Reports (0)
3 Create

13:06:39 Properties were read: 48
13:06:41 Elements were read: 5000
13:06:41 Constraints were read: 1
13:06:41 FEM Loads were read: 5
13:06:41 Connectors were read: 0

13:06:41 Connection Properties were read: 0
13:06:41 Connection Regions were read: 0

13:06:41 "1..Default View' created

13:06:54 L \projects'Tutorials'Plate_Buckling_DMV\Plate_Buckling_DNV simv saved

Modes: 6404 Elements: 3000 Femn Model: L:\projects\Tutorials\Plate_Buckling_DMV\Plate_Buckling_DMNV_sim2.sim
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Load Sets

O OOG

Right click on Load Sets => Create
multiple.

Fill in “4” into Count and press | 4
to add four Load Sets.

Select highlighted cells in the table
like shown on the picture and
press Set to define Factors of Load
Sets.(By default LS Factor is 1)

2 Load Sets
.. [oad Groug f=__ Create/Edit multiple
-FG Fatigue Grd 3= Create multiple I
R Tables (0) == : :
g‘ Plots (0) f Edit multiple
H-T Tools — Remove multiple

Import from Excel
Safety Factors...

Renumber

" Add Load Sets

Press OK

Load Sets are created with default
titles “Load Set #”. It is possible to
rename them by double-click on
the respective load set title.
Alternatively, the titles and factors
can be pasted from the Clipboard
using Paste button.

Load Set 1
Load Set 2
Load Set 3
Load Set 4

Safety Factor

IL2..Ballast + crane inside

IL3..Ballast + crane outside

IL4. . Hydroload outside
IL5..Hydroload inside

\

Add Load Sets

[m]

X

A -]

From Clipboard

Factor 1 Set I

Clipboard
Copy

Selected Rows
Copy

Paste

Remove

4., I 0K I Cancel
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Load Groups

Ol010

Click on Load Groups.

I ” " SDC Verifier 4.7 - L\projectst Tutorials\Plate_Buckling_DNV\Plate_Buckling_DNV_full_project.simv - m]
Press '.i'. to se eCt a File  Settings Model Recognition Post-Processing  Results  Report
Load Sets. O 2 s Pty o @B 508 AR LSO
i Add Load Group
D [ | Title 3. [Envelone |
Title: Envelope Descripton | ~
2.
oL | [%2] [+ Safety Factor Set To Al
& |1, Gravity Title Ei
E-fgd 1..Job 1
Press Create 42 Individuzl Loads (5) Y | 2. Bellast + crane inside 1.Load Set 1 1
b | oo Ses 14 4 | 3. Ballast + crane outside % |2 Load Set 2 1
4 | 4 Hydroload outside Y |3 Load 5et 3 1
aligue anoups 10 & |5 Hydroload inside % |4 Load Set4 1
BH Tables (0) F
4 Plots (0)
711, Tools
- Standards (0)
el ¢ Post-Processing v
m Reperts (0)
Load Sets and Load Groups are
analyzed by SDC Verifier.
Clear results 4 Create
Nodes: 6404 Elements: 8000 Fern Model: L\projects\Tutorials\Plate_Buckling_DNV\Plate_Buckling_DNV_s.sim
www.sdcverifier.com




Panel Finder. Recognize Sections

Launch Panel Finder -

Press Find All.

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

Select Sections Custom

Select all the sections and press

-

Ei  Setings Boded Fgcogetion b ook  Sunded  PostBecomaing eyl Bepot  Hep
Dew sYa@esr o B-B-900 8=k os i

¢ el Findar Winsed 3 1.
Sochora K51 Sactions 70 Sections 2% | Sectorn Cuntom 0 ot Pistes Bt Panen  Fiter
Secton Custam Plates

Defat Tits [Somin Custem ] T

Secton Custors (56 Bemerta)
Seatan Custons (B4 Bementa)

Secton Custom (16 Bemerts)

4.

Lo CRE L

Lot Welth  Dweaction Fectargulat Fuold Streia Thachrivis

Cl

Firnf Setong Findd Plates

2.
S ) [

(=]

e 2

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.

OGO

Custom Section

Press import from groups

3

Select group ‘2..Hull Part’

¥ Panel Finder Wizard

Press Find Plates

Press plot all plates with labels of

IDs %

Sections Custom
Title: Plates
ection Custo Eleme 8
Section Custom {64 Elements) k3
Section Custom (136 Elemerts) |4
1.
4.

Sections X (5) Sections Y (9) Sections Z (§) Sections Custom (3}  Plat Plates

B~ x +

SO

Export Plates  Fitter
Flates

Title
Plate 1 (X = 70839.78;
Plate 2 (X = 72520 05;

<

Plate 3 (X = 74199.78; Y = -13478... | 2773.0... | 1680 L
Plate 4 (X = 70840; Y = -12200.95... | 1680 432.95... |(1
Plate 5 (X = 72520: Y =-12200.95... | 1680 432.95... (1
Plate 6 (X = 74200: Y = -12200.95... | 1680 432.95... (1
Plate 7 (X = 75880.05: Y = 13478 | 2773.0._ | 1680 (0]
Plate 8 (X = 75880; Y = -12200.95... | 1680 432.55... |(1
2

Find Plates

| Set dimensions | |Se‘l Direction

‘ Find Sections |L3

1

Find All

| | Clear All Sections | | Update all sections |

Groups

Search

) [

Fiter |

[J14.5ET1
[J15.5ET2
[J16.5ET3
[J17.5ET4
[J18.5ETS
[J19.5ET6
[ 208677
[J21.5ET8
[J22.56T9
[J23.5ET10
[ 24 5ET 1
[ 25.5eT 12

2. Hull Part
|

BN E

% e &

Caneel Close

Example: Recognized plates in colors of the hull of the full ship.
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Plate Dimensions and Thicknesses

Title Length  Width Direction Rectangular Yield Stress Thickness
Plate 9 (Y = 12.07: Z = 11.34) 03167 (08333 |00 Yes | 2 4E+08 0.012
Plate 10fy - 12.9: 2= 2.39) 25 (15333 | (@10) Edges: 8 24E+08 [Vin = 0.016 |

Plate ID

Plate is,rectangle 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

Flate has elements more than from
one property

[2:1]

=~ >
- - Ll

T~

Length =2

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

. . " Panel Finder Wizar -
To modify plates select them from the list ponel e
and press Set dlmen510n5. It |S pOSSIb|e tO S::::@ Sections Y (3) Sections Z (6} Sections Custom {4} Plot Plates E;I;n:sFlatas Filter
H H Default Titl v SEtplatESdimEHSions x Title Length  Width  Direction Rectangular  Yield Stress Thickness Al g
edit one parameter (Length / Width / | [paeireswzonm  [rew ol - 5 b
Thickness) or few at once. 2 R, Tl e ol e
X! Ng: Le field | e 3(v =4326,7 -
If thickness is changed, you can see in Soon TR e P - 1028:7-1130 Seect diection : e
ol th I — e e I =
table what was the original thickness ==L . ) Drecton X = B
! Direction Ve
. . £
recognized from the model: o ] : i B
Plate 9 (Y = -11.59; Z = 9.56) 21361 | (/36 =002 1
£ [ ] Plte 10(y =-1112:2=1134 09167 /0.5l Y B 1
. Psi X Plate 11(r=-1285:2= 1134 05167 0364 z o ] |
-l-hldmess PSI Y |:| ; Nlate 12 (7 =-11.98, 2= 11.34) ﬂ.Bﬁ 0.864 ] 1
Sl
N g Phic 13(r=-1372:2-1134 067 |0.064 B 1|
0.016 {‘]HQIHEL ﬂ.ﬂ12_l T I:I ® Pl 14 (Y = 761:2=1.1) 22 0.9 0K Cancel ] 1 2
0.016 (Original: 0.012) Pate Y (v =671:2=11) /22 [08sb—wwm e T e 1
' cancal | (2 | : |8
Set dimensions. . ISe{ Dlrealon...l Split selected plates by nodes Split selected plates by elements
Settings Find All Clear All Sections Update all sections Close

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

o Incorrect plate dimensions/direction, plates with undefined dimensions and as result
press Set Direction.

incorrect buckling factor — possible consequences of the free edges.

Mesh does not coincide

2 elements connected to 1

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).
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Panel Finder. Plates Plot

Press Plot Plates tab.

Select Section X3.

Pick Colors + Labels with plates IDs.

Click on Plot.

OOOO

length width

[ Panel Finder Wizard

Sections X (5) Sections Y (3) Sections Z (§) Sections Custom (4) | Plot Plates | Export Plates  Fiter

Select Section(s)
() Al plates from sections

| All Sections X
| All Sections ¥
~| All Sections Z

+| All Custom Sections

2. @ Plates of selscted section

Plot type

||3 Section X 3 (X = 73.36)

Colors + Labels with plates 1Ds

Length vaues {na Iabs)
Width values (no labels)
Labels with IDs of plates without dimensions

Plate €8 (Y =-13283.34; 7= 2600) | 17333 | 200

11
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Panel Finder. Plot Options

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).

Colors + Labels with plates number of edges
Colors + Labels with plates 1Ds

Colors + Labels with plates dimensions
Length values (no labels)

Width values (no labels)

Labels with |Ds of plates without dimensions

Plate IDs

Plate dimensions

Plate # of edges

B |

www.sdcverifier.com
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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 = 77 should be split in 2 plates.

13

If plates were modified manually and later user
decided to run recognition of plates, Panel Finder
will ask what to do with the modified plates:

- Keep plates that was modified;

- Clear everything and recognize from scratch;

SDC Verifier

0 Section contains plates that were modified manually. Keep plates?

www.sdcverifier.com



Panel Finder.

Select Section X 3 (X = 73.36).

Split Plate

[ Panel Finder Wizard

Sections X (3} Sections ¥ (3) Sections Z (6} Sections Custom (3) Plot Plates Export Plates ~ Filter

OGO

14

Sections X [70000; 76720] Plates
SeleCt Plate 77 Defauit Title Tile lengh Width  Direction Rectangular  Yield Stress Thickness ~ |E|
T KCood | Plaes | [hg| |Plete 70(r= 831686, 2201 [17333 [12166..|010) Yes 240000 16 1
Section X 1 (X = 70000) [70000 |28 Plate 71 (Y =-S816.65:7 = 7525 | 17333 |608.333 |(0:1:0) Yes 240000 1 1
. i = e = .66, Z = .. Ak es &
Press Spiit selected plates by e . ST et R B
1 = Plale 74 ( = 981666, Z=5000) |17333 (800  |(01:0) Yes 240000 16 1
elements Secton X5 (X = 76720} w1 Plate 75 (Y =-9816.66:2- 4200 |17233 |80 |@0:1:0) Yes 240000 1 1
Plate Z6.Y ADONK 8
2' k 7 (0:0; 2 Min =16
Selected plate iS dlsplayed SeleCt Plate 78 (¥ =-11988 81, 7 = 9559. | 2136.1.|866.7 | (D.0:1) Yes 240000 Min = 16, i
: Plate 79 (v =-11883.33, 7= 7529, (3667 | 602.333 |(01:0) Yes 240000 16 1
elements for one plate and press |m| |Peesrr-rsmnzoeie Jms7 [swss 010 Yes 240000 16 1
Plate 81 (v =-11883.33,Z=5000) (3667 200  |(01:0) Yes 240000 16 1
OK. [@] [Paoszr-rseazz-300 |67 |0 010 Yes 240000 16 1| [
Plale 83 ( =-11116.67, Z = 8745|8667 |608.333 |(01:0) Yes 240000 16 1
Plate 84 (Y --11116.67, Z- 7529, (8667 | 608.333 |(0:1:0) Yes 240000 16 1o
< >
| Find Sections | | Find Plates | | Setdmensions... | | Set Direction | Split selected plates by nodes || Split selected plates by elements
Setings | Find Al | | Clear A1 Sections | | Update all sections | Close
The plate 77 is replaced with the Plates 125 and 126.
Dimensions and directions are updated automatically.
Title Length ~ Width Direction
Plate 77 (Y =-10028.78; Z= 1681... (3000 17333 |(0.0:1)
F
Title Length  Width Direction
Plate 125 (v =-9803.33; Z=2600) (17333 |300 (0:1;0)
Plate 126 ¥ =-10216.67; Z=1100) | 2200 9333 {0:0:1)

www.sdcverifier.com




Panel Finder. Export Plates

Select Export Plates tab.

All Sections X: ON.

Pick Export by section.

" Panel Finder Wizard

Click Export.

OOOOG

5 Groups will be created for 5
Sections .

15

i--BéGlﬂupS

=1 - Incline 5ection
- 2 - Hull Part

1 3 - Section "1.5ection X 1 (X = 70)', all Plates

-+ 4 - Section '2..5ection X 2 (X = 71.68)". All Plates
1 5 - Section '3..5ection X 3 (X = 73.36)", All Plates
1 B - Section '4..S5ection X 4 (¥ = 73.04)", All Plates
-+ 7 - Section '3.5ection X 5 (X = 76.72)", All Plates

1.
Sections X (3) Sections Y {3) Sections Z (6) Sections Custom (4) Plot F‘\ateher
Select Section(s) Export Groups Export Components
(@) All plates from sections [ All plates as one component [ 4 edged {not rectangular)
2. All Sections X 3. — [ Unused elements from the entire model ~ [] Mot 4 edged plates
[ Al Sections Y [ Unused elements from all sections [ Plates with undefined dimensions
[ Al Sections Z [ Rectangular plates [ Plates with free edges
[ Al Custom Sections [ Not rectangular plates [ Plstes edges court > than 0%
[ Piates with edges count = 0=
() Plates of selected section
1..Section X 1(X =70) 4. Export Export
3] Detailed section overview {per element)
Settings Find All Clear All Sections Update all sections Close
www.sdcverifier.com




Panel Finder. Filter

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 All plates from sections

Filter: Undefined dimensions

Press Apply.

OGO

Table with plates is empty means
that there are no plates with
undefined dimensions. Press
Close.

¥ Panel Finder Wizard

Sections X (5)  Sections Y (3) Sections Z () Sections Custom (4)  Flol Plates  Export Plaie] Fiter |
3 FiltEvI Undefined dimensions v I 4, Apply

Mext

It is also possible to filter plates by shape (triangle, 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

Select Section| Plates
| ® Alplates from sections Tile Length Width Direction Rectangular Yield Thickness Related Section 1 2
All Sections X ﬁ
All Sections Y
|
All Sections Z
All Custom Sections
() Plates of selected section
1..Section X 1 (X = 70)
< >
Splt selected plates by nodes | | Split selected plates by elements
Settings Find Al Clear All Sections | | Update all sections 5 I Close
Fitter | Undefined dimensions ~
Show Al
lUndefined dimensions
Triangular
Rectangular

Mot rectangular (4 edges)

Mumber of Edges

Edges count more than

Plates with Free Edges

Plates with missed nodes / elements

www.sdcverifier.com




Add Plate Buckling DNV 2010 standard

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

Resulting Material Factor = 1.15

Use Plate Average Stress: On

Ol010

Press OK.
T Tools ||
£* Post-Procel +_ Add v [B ascasoo
i Reports (0 EE Remove Multiple APIRP 2A LRFD (1st, Jul 1983)
Clear Checks results DIM 15018

Eurocode3 Fatigue (EM 1993-1-9)
Eurocode3 Members (EN 1983-1-1)
F.E.M. 1.001

IS0 13902 (1st, Dec 2007)

MNorsok N0 (rev.3, Feb 2013)
Plate Buckling ABS 2004

Plate Buckling ABS 2014

Plate Buckling DNV CN30/1933

l Load From Library

Renumber

¥ DNV 2010 - ] >
ID Tile  [Plate Bucking DNV 2010 |
Description | | L ¥
Options
Resulting Material Factar 2. 1115 ]

Buckling Resistance is divided on Resulting Material Factor

Thickness Factar
3. I |se Plate Average Stressl

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

Convert Stress into Plate Direction (By default ON, read manual before set to OFF)

Materials with Yield = 0 o | |#

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

Sections |24 sections

Loads for Tables/Plots

1. [

Plate Buckling DNV RP-C201 2010

Custom

DDpooEEEEE R @ .

17

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

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

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

Plate Buckling transforms stresses automatically

into plate direction.

The options about element stresses and plate
stresses are described in the next slide
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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

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

plot).

Title: Frames

E d ges . Featu re [+ SDC Verifier 4.7 for Simcenter - L\projects\Tuterials\Plate_Buckling_DMV\Plate_Buckling_DMNV_full_project.simv - O
File  Settings Model Recognition Job  Tools  Standard  Post-Processing  Results  Report  Help

Legend Position: Right OEE SYo s ep o B2 B0 A0 =l F

x

List of Views

10 Tile Description

Orient model in Simcenter as
shown on picture below (ZY plane) 1.

-.,Eé

Add |
= o hu Elp 3

Remove Multiple

°f
g

Press Get and OK.

Renumber

i

[ Add/Edit View

OIOMO,

g
o] [] (&) [&] [#]

]
g

X
-8 1.Plate Buckling DNV 2010
-Processing 2 Settings
>0 D 2 Ti-tlelFrames I Rendering Style Shaded with Edge ~
S N 2 2. [eue____]
Loaction Edges Color Silver Gray <
OriginX [12687 | Originy |-7748.04 | Originz |-73360.00 | Lighted

Rotation Matrix Color Display Banded
XX .00 | xv .00 | xz 000 | [ Show Cross Section and Plate Thickness
X |0.00 | vy 000 | vz 100 | [ show Deformation
Show undeformed model
Fe [1.00 | zv o0 |z 000

Legend Text Color Deep Steel v

.

Automatic Font Scaling

16:01:12 Model L:\projects\Tutorials \Plate_Bucklin

16:01:13 Updating Joirt Finder...
16:01:13 Updating Beam Member Finder... UZHRETEETED a
16:01:13 Updating Weld Finder... -
16:0113 Lipdating Panel Finder ol eadey HEETE N
16:01:13 Updating standards. . 2 N
16:01:13 Updating beam member finders... Legend Position Right =
16:06:13 L \projects’\Tutorials'Plate_Buckling_DN
16:0824 L \projects\ Tutorials\Plate_Buckling DN Get H Show
Modes: 6404 Elements: 9000 Fem Model: Li\p Legend Limits
@) Use limits from legend settings
) Use lacal limits
Mode Automatic
Repeat Steps 1-4 2 times to Min 0
create a view for Longitudinals b . :
Number of levels 12
(plane ZX) and Decks (plane XY)
Format General

= s
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ODOOO® g

late Buckling Plot

Execute Criteria Plot from Plate
Buckling check context menu .
B-EQ gﬁ:é&r N /' Plate Buckling Plot -
= ..Plate ing
Press [jiand select Load Group - 7T Constants (5)
“Envelope” = Types (1) D [ ] THe
,.,,.$ Characteristics Description | | v
-a%a Classifications (0)
B Standard Tables (0) ) )
. : o s
Select Section X3. -[7] Checks (1) prons , eetore
] Check 1. late Buckling Platc Avg. Blamert Ava) | [ 1. Section X 1 (x = 70
E]—--E Pnd—Prn;:;umg &= Add 4 Load Group 2_| 1..Envelope | Ik I ; = 3
""" Reports #  Edit | :
. . Parameter Buckling Factor Overall w - ] =70,
View: Frames Copy ] 5..Section X 5 (X = 76.72)
X Remove Viestoplt Y| O 1. Section Y 1 ¥ =-14.15)
v [] 2. Section Y 2 (Y =-9.65)
Predefined || VW 4. |2 Fanes | 1] o [ 3. Section ¥ 3 (¥ = -B55)
PreSS ﬁ Copy To Standard... Limits [[14.Section Y 4 (Y =-1.79)
. 5.Section Y 5 (Y = 0)
Change Selection Type None v E 6..Sect::: Y 6{{: . ;3_0
Clear Results Minimurm 0 (] 7..5ection ¥ 7 (Y = 8.95)
_ [ 8..5ection ¥ 8 (Y = 11.65)
B3 Expand Table Y ] 9..Section ¥ 9 (Y = 14.15)
B Extreme Table Absolute Value 11 Sectinn 7 1107 = 0
=
t. ExpandFlow Table Set Defaut Title 5. oK T
1. |B Criteria Plot

Parameter is automatically set to
Buckling Factor Overall.

0.20

0.10

0.00
Units = Unitless

20 www.sdcverifier.com



Plate Buckling Table

OJOXO.

Execute Expand Table from the
Plate Buckling check context menu
¥ Expand Table - O
r=a [ g s
Press [}Ji and select Load Group
“E nve|ope" D e [ ] oo Doy FlcWidh T Sunpae  Srnpae  Sunne seqr E::E‘rnzd E::;hr;g 8
P | I~ g Section X 1 (X - 70000) MaxID=70] 83333 75000 1200 002+6| -DDbe+b  005e+6| D096 022 047
Options 2. Section X 2 (X = 71630) [Max|D=46] 3000.00|  2600.00 1600 000e+6| D02e+6| O0%esh| 0020+ 012 035
Chock (1 e Bociing P g B gy | 555000 X3 (X = 73360) W D-52) 89500  733.33 1400  004e+6| DDle+B| 005e+6|  0.10es [ 047
. : : ==y | 4..Section X 4 (X = 75040) MaxiD=7] 300000  2600.00 1600 000e+6| -D02e+6| O0%esh|  D02e+6 012 034
Show plates results: OFF LosdGroup 2 |[1_Erwelope | |G/ | (5. 5ection X 5 x = 76720 Max/D=21] 33| 7m0 1200 002+6| 005e+6| 006e+6|  D.1lesh 0z 052
_— 1..Section Y 1 (Y = -14150) [Max|D=36] 3360.00 916,67 21.00 0.00e+6 0.07e+6 0.01e+6 0.0%e+6 0.01 0.12
EEEEn |24 sections | ’=) [2.5ection ¥ 2. = 9650) [MaxiD=1] 672000 105000 3200 000s+5|  000e+6| 000e+6| 000e+6 000 000
Search Type e S o] [3.Section ¥ 3(v = 8950) [MaxiD=2] 905000  3360.00 1200 O04e+G|  000e+B|  000e+6| 0036 (%) 089
3 4_.Section Y 4 (Y = -1790) [MaxID=1] 2200.00 1680.00 13.00 0.00e+6 0.00e+6 0.01e+6 0.02e+6 0.02 0.15
H i LD 5. Section ¥ 5 (1 = 0) [MaxID=1] 220000 1680.00 1500]  000c+6| 0O0c+6| 00le+6| O0Dle+b 001 008
Press Fill Table. [ Show only when last parameter > 1 6. Section Y 6 (¥ = 5370) [MaxID=1] 20000 4000 600 002:+6| 000c+6| 001e+6| 00246 007 0%
7..Section Y 7 (Y = 8350) [MaxI|D=2] 2200.00 1680.00 13.00 0.00e+6 0.00e+6 0.02e+6 0.03e+6 0.03 0.18
8. Section Y 8 (Y = 11650) MaxID=14] 220000 1630.00 600 0036 000c+6| 001e+6| 0036 048 069
9. Section Y 9 (Y = 14150) [MaxID=18] 3%6000| 91668 1300 001e+6|  003%+6| 00%e+6| 0036 034 059
1 Section Z 1 (Z = 0) MaxID=17] 336000 89500 1400 001e+6| DD5e+6|  000e+6|  D05e<b 065 082
2. Section Z 2 Z = 2200) [MaxID=17] 1680.00| 80000 1000 000c+6| DDde+b|  000e+6|  D.0desh 031 055
3. Section Z 3 (Z = 9050) [MaxID=6] 250000 1680.00 1000 000e+6| 000e+6|  000e+6|  00%es6 001 008
H 1. Piate Buckling DNV 2010 4 Section Z 4 Z = 11800) [MaxiD=2] 486522 336000 1100  000e+6| 000e+6|  000e+6|  D00es 001 008
TC Constants (5) 5. Section Z 5 Z = 13300) [MaxID=1] 33000 2500.00 1000  000e+6|  000e+6|  00%e+6|  0.02e+6 007 027
— 6. Section Z 6 (Z = 14800) [MaxID=21] 3000|  866.70 2000 000e+6| O0%e+6| 00%e+6| 00166 001 009
= Types (1) 1 Section Custom (56 Blsmerts) [Max! 277301 168000 T400]  000s+6|  O00e+b|  000e+6|  000esb 000 [T
unit Characteristics 8 2
a7 Classifications {0)
B Standard Tables {0) 4. =] Conce
5-[7] Checks (1)
E¥F1) 1..Flate Buckling +  Add
a--EumdeS pl Use Show plates results for detailed table with results for all plates.
-Processing L . . .
idl Reports (0) Copy Otherwise only the worst results over Sections will be shown.
»®  Remove
Predefined Plate with ID = 70 has the highest result in Section X 1
Copy To Standard... ) Plate ' Plate Sxinplate  Syinplate  Sxyinplate Buckling Buckling
Section Title Plate Width . S S M Seqv Factor Factor
Change Selection Length Thickness direction direction direction Combined Overal
Clear Results 1..5ection X 1 (X = TDDDD)I[MaxID=?DI 833.33 750.00 12.00 0.02e+6 0.06e+6 -0.05e+6 0.09%+6 0.22 0.47
1.[E epand bl 2..5ection X 2 (X = 71680) [Max|D=46] 3000.00 2600.00 16.00 0.00e+6 -0.02e+6 0.07e+6 0.02e+6 0.12 0.35
' 3. Secti = [Max|D=52] 895.00 73333 14.00 0.04e+6 0.01e+6 0.05e+6 0.10e+6 022 0.47
B Ext Tabl |
reme lable
Max over Sections [3 / Bgl 895.00 73333 14.00 D.Mde=6 0.01e+6 0.05e+6 0.10e+6 022 0.47
5& Expand Flow Table
B3 Criteria Plot Section ID =3/ Plate ID = 92 All results (dimensions, stresses) are from the plate which causes
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worst result among sections

higher BF = 0.47 because Search Type = Related to Last Parameter
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Report. Tables

Execute Reports => Add Report
Designer => Results.

Plate Buckling check context
menu in model tree =>
Expand/Extreme Tables.

Type: Expand

Press and select LS; LG loads.

Press OK

Select All selected sections as one
selection and select all
X Sections.

Press OK

O OOOG OO

= 1..Plate Buckling DNV 2010

[l Add Report Wizard l " — :
iy Add Report Designer  » | (& Empty “[APT Conclusion O Generate Ctrl+ Alt+G
; y [ Co Cirl+C
@5 Add Presentation Model Setup - >
i ] [ Paste »
— Remove Multiple Results | I X Remove Del
¥, Generate Multiple Full = Remove Multiple Ctrl + Del
Renumber | | Restore default title
!| Criteria Plot
2. |iE| Expand/Extreme Tables
Eﬂ Expand Flow Takle
[ Plate Buckling Tables ® ]
Results Wizard
De Loads c
3 (@) Expand () Extreme Count | H = !
Settings
[] Show Plates Resutts Search Type | Related To Last Parameter ~ | _ w
[] Show only when last parameter > 1 Loads (5/10) 4.
(®) All selected sections as one selection I 41 1L Gravity
6_ (C) Each selected section as separate selection [JJ1 112 Balzst + crane inside
[JJ1 IL3.Ballast + crane outside
cf 0000 ~ [ 1 1L4. Hydroload outside
ct 0 [J 41 IL5. Hydroload inside
o 0 01 LS1.Load Set 1
= 040 J1 LS2.Load Set 2
= 0 J1 LS3.Load Set 3
J1 LS4.Load Set 4
(TSt T T = 1210 J1 LG1. Envelope
2.Section Y 2 (Y = -5650)
3.Section Y 3 (Y =-8350)
4_Section Y 4 (Y =-1750)
5. Section ¥ 5 (Y = 0)
6. Section ¥ & (Y = 5370)
7..Section Y 7 (Y = 8950) N < >
8. Section ¥ 8 (Y = 11650)
9..5ection ¥ 9 (Y = 14150) h S. OK Cancel
7. oK Cancel
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Report. Plots

Click Criteria Plot in Plate Buckling BB 1. pic uckdng 0NV 2010
{w][v] Checks
ChGCk conteXt menu |E| 1. Plate Buckling iPlate Ava.Flement Aval [ Select Loads - X

5T Conclusion [@ Generate Ctrl+Alt+G 4
P t . B kl, F t Copy CireC Jobs Loads (5 # 10) =
arameter: buc |ng actor 0 Paste s IL@/5) l LS (4/4) LG(1/1) I G
Overa". *  Remove Del O 01 111 Gravity
EE Remove Multiple Ctrl + Del Ej} :E"gz:::::::: Tj::e
Restore default title On \L-l::Hydmloadomﬂde
. . — [141 IL5. Hydroload inside
Views: Frames 1. |[H3_Citeria Plot |l [Z1J1 LS1.Load Set 1
Expand/Extreme Tables [11 LS2.Load Set 2
] [0 L53.Load Set 3
= S‘pa'l"d\?w:ab'e U1 L84 Losd Set 4
= . 1t
Press := , select LS; LG Loads and esults Wiar B4t 61, Eelope
Press OK.
[¥" Plate Buckling Check Plot - X
. 4,
Select Each selected section as Loads B >
Count 5| |;|

separate selection and select all N 4. Cancel
arameter

X sections. mrp— S Vst s

Plate Width

& OOOOO

Sectionz
Plate Thickness ) _
St i plate direction (O) All selected sections as one selection
Sy in plate direction (®) Each selected section as separate selection
Press OK. Sxy in plate dircction 1._Section X 1 (X = 70000)
Seav. 2 Section X 2 (X = 71680)
) Buckling Factor Comhined 3. Section X 3 (X = 73360)
|| T 4. Section X 4 (X = 75040)
5..Section X 5 {X = 76720)
aection Y 1Y =-T14130
Views 2 Section Y 2 (¥ = -9650)
E 3_Section Y 3 (¥ = -8950)
3. 4. Section Y 4 (Y =-1750)
- 5..Section ¥ 5 (Y = 0)
4 Decks 6.Section Y 6 (Y = 5370)
7..Section Y 7 (Y = 3950) v
H EE
Repeat steps 1-5 for Sections Y =
with Longitudinals View and e
Mirimum D

Sections Z with Decks View

6. |L| Close
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Report. Sort tables and plots by Load

Right click on Plate Buckling check
=> Sort Tables/Plots and put in

chapters. 2-&H 1.Plate Bucking DNV 2010

VOl A o 1 A

.

Bl =
. _ D Conclusion & Generate Ctrl+Alt+G
=> .
Sorting method => By Load - e
[E Paste
®  Remove Del
—  Rernove Multiple Ctrl + Del
Restore default title
All tables and plots are sorted by B Criteria Plot
loads. It is possible to sort it By B8  Expand/Extreme Tables
Parameter; By Selection; By section . Expand Flow Table
as We” Results Wizard
% =] < Apply To All 3
Replace 3
=4 | L. Sort Tables/Plots s
: * Behavier Sort Tables/Plots and put in chapt »
=-fI[B] 1. Plate Buckling (Plate Avg, Element Avg) Break Page Before Nol ort ables/Tols and putin chapters I By Parameter
EI@ —— Enabled Ye 1 Add User Chapter 5 By Load
[ Buckling (L51, 5 Sections) ¢+ Data [#] Add load containers ' By Selection
-~ [AHR Buckling Factor Overall (L51, 1..Section X 1 (X = 70000), 2..Frames) Show formuias No @  Add selection containers By Section
Show onlv result parameters! Noi

~[IHR Buckling Factor Overall (LS1,
Eﬂ Buckling Factor Qverall (L51,
Eﬂ Buckling Factar Cverall (L51,
- [AHR Buckling Factor Overall (LS1,

Section X 2 (¥ = 71680), 2. Frames)
.Section X 3 (X = 73360), 2..Frames)
Section X 4 (¥ = 75040), 2. Frames)
Section X 5 (X =76720), 2. Frames)

Section Y 1 (Y =-14150), 3..Longitudinals)
Section ¥ 2 (Y =-9650), 3. Longitudinals)
Section Y 3 (Y =-8550), 3. Longitudinals)
Section Y 4 [ =-1790), 3. Longitudinals)
Section ¥ 5 (Y =0), 3..Longitudinals)
.Section Y & (Y = 5370), 3..Longitudinals)
Section Y 7 [ = 8550), 3. Longitudinals)

Eﬂ Buckling Factar Cverall (L51,
~[IHR Buckling Factor Overall (LS1,
[ AHR Buckling Factor Overall (LS1,
ﬂ Buckling Factar Qverall (L51,
- [AHR Buckling Factor Overall (LS1,
Eﬂ Buckling Factor Qverall (L51,
~[]HR Buckling Factor Overall (LS1,

= N e L P = e LD o —
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Report. First Page

®
®
O

Right click on First Page => Edit.

Fill in information about project.

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

Press OK.

%[ ] First Page]

[[P] Preface| [0  Generate Ctrl+Alt+G

vl

.
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1.Job :
1”P|atJ & Edit Ctrl+ Alt+E

Conclus (& Paste

v First Page Editor

Engineer details
Engineer

Company
E-mail
Phone
Address
Web Site

Logo

Project Details
Number

MName

— O >
Customer details
|Suppnrt | E Contact Person |custnmer | E
|5DC Verfier | E Company |::-::-m|::-.arr:.r | n
|5upport@sdcveﬁﬁer.com | i E-mail |c1_|stomer@company.com | )
|+31 15 30-10-310 | Phone |+31 15 555-55-55 |
|Zilvest 25[..] | v Address |Zilvest 25]..] | v
|5dcve~r’rﬁer.com | Web Site |cnmparry.cnm |
Logo
SDC |V | company |
VERIFIER
[ Put logo on repart plots image
[ veen | g O
| | .
3. |® FromView |2 Frames -
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Report

Press [ to generate complete report.

Report

b

Prepared by: Prepared for:
SDC Verifier company
supporti@sdoverifier.com customen@company.com
+31 15 30-10-310 +31 15 555-55-55
sdcverifier.com company.com

2011 VB Haarlem 2011 VB Haarlem

Tha Metherlands The Metherlands
Engineer: Support

Customer: customer

Project Number:

Version: 1

Date: 23 0ct 2017
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@ [E]5 &

Page 3 of 7

Buckling (LG, 5 Sestions)

tandard T_Flale Buckling DNV 2070 Check
Losd Group LG Ervelops saction:

[51) 1. Plate Buckling (Plaie Avg, Element Avg)
= 5

SHAICN TyDe  Rearled To Last

SectionTitle Plate Plale Plaie  Sxin  Svin  Sxyin Seqv  Buckling Buckling

Length Width Tmnknas plate plate plate Factor  Factor

direction direction direcfion Combine Overall
d

1. Section X 1 (%= 005G 0.05eE 003w
[0000} MaxID=70]
. Secion K2 (K= O0Zevh| O01EtE 0.0z
[7 1680} MaaxIDi=46
3. Sachon X (= OOierE| 005eE 010505 EEE] 047
[73360) MaxiD=52)
1 Sechen %4 (K = TEO0| O.00e6| -0.0264E| 00166 002605 EEE] [T
[FE040) [MaxiD=7]
5_Saciion % 5 (R = TZ00| 0.02e6| O05etE| O08ETE 01T EE 057
[E720) MeaxiD=41]
o aver Secions 200 0026 D.05e+6| A0aerE  OATe| EED 057
5041
Prapared by /" Prepared for
s e eocventer o9 | PN campany Company

Press to export to Word.

PageSoff

[+ Abselute Buckling Factor Overall (LG4, 3. Section X 3 {X = 73360, 2. Frames)

e Bk S e L e

s
i 008 - 87, -

Chech [51] 1._Plate Bugkling {Flate Avg, Element Avg) Lun\‘lErDllp LG Ervelope
Earamatsr Mirirreim Busking Factor Overall Bans 3 Section X 3 (X = 71360}
View 2. Frames

Abselute Buckling Factor Overall {LG1, 4..Section X 4 {X = 75040, 2 Frames)

@ o F

Chick [s|]| “Plate Bucking (Faie Avg, Element Avg) Load Group LG 1 Envelope
Paramatar m Busking Factee Overall Pansts 4. Section X 4 (X = 75040}
View 2. rares
o Erepared by # Prapared for
oy sdcearifer com socvener o9 ) ) company COI"I'Ipal'lV
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