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* In this tutorial an DNV 2010 Plate Buckling Check is 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 is carried out.

» Plate Buckling tables and plots are created.

* Reporting: preparing and generating final report.
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Open the Starter Model SDC Iz

VERIFIER

R1 - Untitled

Launch SDC Verifier for FEMAP _ Setings  Recooniiors  Took _ Standarts

D - F Open *
o - b= Chenig 1 A | » Mextcloud » software » Tutorials » Femap » PlateBucklingDNV v o] 2 Search PlateBucklingDNV
Select project Plate_Buckling_DNV N
Organize New folder = ™ @
o~
~ MName Status Date modified Type Size
#F Quick access
@ Plate_Buckling_DNV @ 16/06/2020 16:37 SDC Verifier Project 17KB
Press Open @ Nextcloud @ Plate_Buckling_DMV_autob’ A 10/03/2021 12:50 SDC Verifier Backup 203 KB
& OneDrive - Persor @ Plate_Buckling_DNV_autobackup_19Nov... & 19/11/2020 16:07 SDC Verifier Backup 328 KB
@ Plate_Buckling_DMV_dailybackup_10Mar.. <& 10/03/2021 12:30 SDC Verifier Backup 203 KB
& ThisPC &m0 Plate_Buckling_DNV_dailybackup_19Nov... &> 19/11/2020 16:07 SDC Verifier Backup 328 KB
¥ 3D Objects
[ Desktop
Documents
* Downloads
m Music
[&=] Pictures
m Videos
= Windows (C:)
=% Network 7
File name: | Plate_Buckling_DNV v| | SDC Verifier Project (*sdev:sd |
I Open | | Cancel |

09:20:13 Floating License was successfully obtained

Femap
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Individual Loads

SDCM

Select Individual Loads in Jobs (1) =>
1..Job 1 in the Model Tree

Select 5 FEM Loads

Press Create

»’ SDC Venfier 2023 R1 - C:\PlateBucklingDNV\Plate Buc DMV,

Setings  Recogniions Tools  Standards

-, u "4 [ Export Parts to File
D - H =1 ] Import Parts from File
Save

® £t Properties = Parametric Model ¥
[ Preference ] Renumber IDs

4 [ 1.Job1
& Individual Loads (0)
- Load Sets (0)

H! Load Groups (0)
FG Fatigue Groups (0)
B Tables (0)
' Plots (0)
I K Tools
Standards (0)
I Post-Processing
[] Optimizations (0)
[ Reports (0)

New  Open Save As Close
Project Misc
I @ Views (1) Calculation Loads | From Existing Results (based on Results) |
I B Model
B Recognition EEM Loads Constraints (@) Use Constraint
4 [ Jobs (1)

1..Gravity
2.Ballast+crane_outside

3..Ballast+crane_inside

4.Hydroload_crane_cutside

5.Hydroload_crane_inside

) Inertia Relief

11:53:43 Connectors were read: 0
11:53:43 View '1.Default View' created

11:53:43 Project was created

11:55:05 C\PlateBucklingDNV'Plate Buckling DNV.sdcv saved
12:08:43 Saving backup file...

12:08:43 C:\PlateBucklingDNV'Plate Buckling DNV_autobackup_17Jul2023_12-08PM.sdcb saved
12:08:43 C:\PlateBucklingDNVYPlate Buckling DNV _dailybackup_17Jul2023.5dch saved

W

Nodes: 6404 Elements: 9000 C:\PlateBucklingDNW\PFlate_Buckling_DNV.modfem

MES (Meter/Kg/Second) Femap
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To Analyze Job SD
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3 R1 - CA\PlateBucklingDNW\Plate Buckling DNV .sdcv

Go to Home section on the Ribbon.

Recognitions ls  Standards  Help
e > [ Results Manager | ‘g Govemning Loads E] SDC AP| Console l
w/ O [ Export Results | iy Peak Finder =] % Run Seript -1
. Update Model ~ View  Analyze  Report Layout = Optimization . Go to Embed
Press > on the toolbar to analyze job. @ Frecbody 9 Run Precefined Serpt
Result Post-Processing HAutomation
! ﬁ\'ims mn Edit Individual Laad
| Model
I BB Recognition D |5 | Title |Hydro|oad_crane_|'nside |
4 & Jobs (1) L -
» E 1ok 1 Description |Hydroload_crane_|n51de.Fmed |V|
4 ‘& Individual Loads (5) )
‘& 1. Gravity Properties
& 2.Ballast+crane_outside FEM Load | 5. Hydroload_crane_inside - |® Use Constraint | 1.Fixed “
‘& 3.Ballast+crane_inside
‘& 4. Hydroload_crane_outside Safety Factor |1 | () Imertia Relief
‘& 5.Hydroload_crane_inside
4+ Load Sets (0) Output Sets
H L gad Groups (0)
FG Fatigue Groups (0)
B Tables (0)
' Plats (0)
I x Tools
Standards (0)
[ Post-Processing
[£] Optimizations (0)
[ Reports {0)
Clear Results Apply

LREEE s ) WO CTCOreT

11:55:05 C:\PlateBucklingDNV\Plate Buckling DNV .sdcv saved

12:08:43 Saving backup file...

12:08:43 CA\PlateBucklingDNV\Plate Buckling DNV _autobackup_17Jul2023_12-08PM.sdcb saved

12:08:43 CAPlateBucklingDNV\Plate Buckling DNV _dailybackup_171ul2023.sdch saved

12:23:43 Saving backup file...

12:23:43 CAPlateBucklingDNV\Plate Buckling DNV _autobackup_17Jul2023_12-23PM.sdcb saved

12:23:43 Ch\PlateBucklingDNV\Plate Buckling DNV_dailybackup_17Jul2023.sdch saved b

Modes: 6404 Elements: 9000 C:\PlateBucklingDNV\Plate_Buckling_DNV.modfem MEKS (Meter/Kg/Second) Femap
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Load Sets §DC M

RIFIER
_*_ I_Dﬂd sti: J':l'l_ I I I a i
] ) . 14} Load Grol[= | Create/Edit Multiple n:|
Right click on Load Sets => Create/Edit FB Fotoue G :
R Fatigue @ =) Rename Multiple
multiple FEH Tables (0)f o .
MPlots (0) | = maove Multiple
Fill in “4” into Count and press [+]| to b ;*::'Sdard o |— Renumber
n 5
add four Load Sets. > &2 Post-Processing ©  Safety Factors
[Z] Optimizations ( Export Standard Load Combination
Select highlighted cells in table like shown on the [ Reports (0) Export Nastran Load Combination
picture and press Set to define Factors of Load Sets.
Create/Edit Multiple LoadSets - ml X
—0 Press OK s |8 n P
oy i. From Clipboard
ENERENERE
. N -
Load Set 3 i | ] Clipboard
. _ Losa St + m
Note: Load Sets are created with default titles
“Load Set #”. It is possible to rename them. S_MF’::“
Alternatively, titles and factors can be pasted from
Clipboard using Paste button.
o ][ s

6 https://sdcverifier.com
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Load Groups SD
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»' SDC Verifier 2023 R1 - CA\PlateBucklingDNW\Plate Buckling DNV.sdcv

CliCk on Load GrOUpS (0) Recogniions  Tools  Standards  Help

rm > (i) Results Manager | ‘g Governing Loads Lf:] [s] SDC API Console
‘:’ . -+
w/ [ Export Results | iy, Peak Finder 2] 3 Run Seript
Update Model  View Analyze»  Report Layout = " - - Go to Embed
Press || to select All Load Sets | e i
Mzin Result Post-Processing Automation
I @ Views (1) Add Load Group
I B Model
i B8 Recognition D |1 | Title |Erwelope |
i . 4 [& Jobs (1) L
Title: Envelope B Joba (D) | e [v]
4 & |ndividual Loads (3)
& 1. Gravity
‘& 2.Ballast+crans_outside Safety Factor 1 | | Set to All |
‘& 2.Ballast+crane_inside
Press Crea te & 4.Hydroload_crane_outside 1..Gravity Title (4) 5t I:‘
_‘i‘_ & 5.Hydroload_crane_inside x 2.Ballast+crane_outside -b*c— 1.Load Set 1 1
4 ¥+ | oad Sets (4
_,;1 LZad(S]eH x 3.Ballast+crane_inside -b*c— 2.Load Set 2 1
“*" 2.load Set 2 f 4. Hydroload_crane_outside -b*c— 3.Load Set 3 1
i i"::zzg g::i s S.Hydroload_crane_inside -b*c- 4. load Set 4 1
FG Fatigue Groups (0)
B Tables (0) D D
A Plats (0)
I # Tools
Standards (0)
| Post-Processing
[Z] Optimizations (0)
[l Reports (0)
Count: 5 m

Note: Load Sets and Load Groups are analyzed by SDC Verifier.
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Panel Finder. To Recognize Sections SD Iz
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A E Recognition
_L_Joint Finder
P o
Execute Recognition - Panel Finder 7 Beam Member Finder
from the Model Tree 11/ Beam Sections Fi
‘= Panel Finder
4\ Weld Finder
. . sl Connection Finder
Click on Find =
Panel Finder — O *
(] &
Recognition | Filter
Sections Section Details
Show X [ ShowV [ ShowZ [¥] Show Custom | Panels | Plates | Stiffeners |
Title Type Coord [m]  Panels Title Length [m] Width [m] Direction :m‘;“f:rg " ::":;‘;“;f 4y, Rectangular  Same Materi
Section X1 (X=70) X 70 17 Cad I:‘ Plate 111 (Y =-852=11) 22 0.805 (@:0-1) o 0 Edges: 4 Yes G |:|
Section X 2 (¥ = 71.68) X 71.68 13 Plate 112 (¥ =761 Z2=11) 722 0.895 0:0-1) g 0 Edges: 4 Yes I:I
Section X 3 (X = 73.36) X 7336 17 IE Plate 113 (Y =-6.71: 2= 1.1) 22 0.805 (@0-1 o 0 Edges: 4 Yas I:I
Section X 4 (¥ = 75.04) X 75.04 8 Plate 1.14 (Y = -5.62; Z = 1.83) p.go5 07333 &-1.00 o 0 Edges: 4 Yes
Section X 5 ({ = 76.72) X 7672 16 Plate 1150 = -492:Z2=11) 322 0.805 (0:0:-1) ] Q Edges: 4 ez |:|
Section ¥ 6 (Y = -14.15) Y -14.15 7 Plate 1.1.6 (Y = -5.62; Z = 0.37) p.g9s 07333 @10 o 0 Edges: 4 Yes
Section ¥ 7 (¥ = -9.65) ¥ -0.65 1 Plate 1.1.7 (¥ = -4.03; Z = 1.83) .95 073233 (0;1.00 0 0 Edges: 4 Yes
Section Y 8 (¥ = -8.93) Y _8.05 5 Plate 1.1.8 (Y =-3.13:2=1.1) 22 0.805 0:0-1) g 0 Edges: 4 Yes
Section¥ 9 (¥ = -1.79) ¥ -179 4 Plate 1.1.9 (¥ = -4.03; Z=0.37) o895 073233 (2:1:00 0 0 Edges: 4 Yes
Section¥ 10(Y=0) Y 0 4 Plate 1110 (Y = -224: 7 =1.1) 22 0.805 (@:0-1) g 0 Edges: 4 Yes
Section ¥ 11 (Y = 537) Y 537 2 Plate 1.21 (Y = 1275 £ = 6.26) 25 0.6083 (0:1:00 0 0 Edges: & Yes
g g Section ¥ 12 (Y = 8.95) ¥ X 4 Plate 1.22 (¥ = 129, Z = 5. i1 Edges: 4 Yes
All Frames, Longitudinals and Desks _ 85 v 25 ocoes |19 Lo o :
) ) Section ¥ 13 (Y = 11.65 Y 1165 Plate 1.23 (Y = 1207; Z = 6.92) 083323 0.6083 (@-1.00 o 0 Edges: 4 Yes
are recognized automatically. Secton VI =WI5Y 1415 Plote 124(V= 128225 25 0 ©19 o 0 Bgesd Vs B
SectionZ15(Z=0) Z 0 Plate 125 (Y = 13.73: Z = 6.62) 8333 0.4867 @100 o 0 Edges: 4 Yes
SectionZ16(Z=22) Z 22 Plate 126 (Y = 1207: Z = 7.53) 0.8333 0.6083 ©-1:00 o 0 Edges: 4 Yes D
sedion Z ‘|_l||' {Z = 9.05} Z 905 Mot 12T _ 130T 7 — 4N A~ P I 100 -~ - CAmm-. A W -
X p; »
Settings || Find | ok || cancal |

https://sdcverifier.com
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Panel Finder. Custom Section SDC Iz

R1FI

Custom Section should be used for inclined/curved sections and selections like hull.

Show Custom: ON (the rest are OFF)

000

. . . Panel Finder — O X
Select all Sections in the list
] 4
_
- [ Sections Section Details
Pres§ & and ® to export selected Sk [ Showy [ Show2 2] Shon Custom Banels| Plates | Sifieners
SECt'IOI"IS tO grOUpS Thie Type Coord [m] | Panels Title Length [m] = Width [m] Direction S:iﬁeners Stiffeners Rectangular | Same M
along Length along Width
oo 213l oo [N« []
Section Custom ( l:l- I:‘
Section Custom 23 (64 Ele| l:l- E l:‘
=]
EpC
‘ As One Component I:‘
. Each Section as Component
ﬁ As One Group |:|
|ﬁ Each Section as Group
e | | [set Porameters.
settings || Find | ok || cancer |

9 https://sdcverifier.com
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Panel Finder. Custom Section (Continuation) SDC Iz

VERIFIER

Panel Finder - m} x
24
Press |@ ] 4
Recognition | Filter
Sections Section Details
[ showX []Show¥ []ShowZ Show Custom Panels | Plates | Stiffeners

Stiffeners Stiffeners

. + . o
Title Type Coord [m]  Panels Tidle Eeo ) I Rc Y o R iectio along Length along Width

Section Custom 21 (136 Ei|custom [ I+~ |
[ .

3 (64 Ele; Custom

Rectangular  Same M

Section Custo

LU

[

B [

-

Ll

CAA

LAY 8

] J‘ﬁlﬂlﬂi.ﬂgi gl'ﬁ’
FPE EEPELELE

(el [#]E

|

Analyze

oo |[ oo o [ oo |
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Panel Finder. To find Free Edges §DC M

RIFIER

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.

Panel Finder — O *
: (] 4
—0 Click E to detect Free edges n  ecogriton (5]
Sections = =
[ showX [ Show¥ [ ShowZ [7] Shoy =4 ' EdgeFinder - o x
7 ) Selection R . Stiffeners Count
_9 Pl'eSS F’nd Trtle- Type Coord |i| 5 elements .
Section Custom 21 (136 El Custom | = 3 elements 0
Section Custom 22 (72 Ele| Custom * All Entities % E ;e:ements | ]
. . Section Custom 23 (64 Elel Custom | EETETE '
8 4 elements | 0 |Z|
_e Press |@| to preview elements with fsmens
free edges 7 elements
Elements i;le.mems
. T
Two elements, Mesh does not coincide
connected to one o=
[T
B
| settings || Find | ok || cancel |

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).

11 https://sdcverifier.com
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Panel Finder. To recognize plates SDC Iz
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Panel Finder - [m| X
—0 In Selection Details press Plates e n
Section Secticn Details
ShowX [ | Show¥ [ ] ShowZ [ ] Show Custom Panels Plates | Stiffeners
Title Type Coord [m]  Panels Title Length [m]  Width [m] Direction :m:”f;g " :::fg”;ﬁ 4 Rectangular  Same Materi E
Show X: ON (the rest is OFF) SectionX1(X=70) X 70 7 |[ ] ||patestig=asz=1n 5 0895 0o 0 Bdgesi4  Ves + ]
Section X 2 (X = 71.68) X 71.68 13 =D Plate 312 (Y =-7.61;Z2=11) 22 0.895 (0:0:-1) i) 0 Edges: 4 Yes |:|
Section X 3 (X = 73.36) X Plate 313 (Y = 671, Z=1.1) |2 0895 00 o 0 Edges:d  Ves D
Section X4 (X = 75.04) X 75.04 8 Plate 3.1.4 (Y = -5.82; Z = 1.83) (895 07333 0-1:00 ¢ 0 Edges: 4 Yes |:|
. Section X 5 (X = 76.72) X 7672 16 L} Plate 3.1.5 (Y =492, Z=1.1) 22 0,805 @0-1 o 0 Edges: 4 Yas
Se leCt SeCt’on X3 Plate 3.1.6 (Y = -5.82; Z = 0.37) pa05 07333 0100 0 0 Edges: 4 Yes
Plate 3.1.7 (¥ = -4.03: Z = 1.83) gag05 07222 (0:1:00 a 0 Edges: 4 Yes
Plate 3.1.8 (Y =-3.13;2=1.1) 22 0.805 @0-1 g 0 Edges: 4 Yes
Plate 3.1.9 (¥ = -4.03; Z = 0.37) gag95 073232 (0:1:00 a 0 Edges: 4 Yes
Tip: If it is necessary to recogn‘ize Plate 3.1.10 (Y = -224: Z = 1.1) 22 0895 00-1 g 0 Edges:d Yes
. Plate 321 (Y = 1275, Z = 6.26) 25 06083 (0100 i) 0 Edges: 6 Yes
plates only for one section, press Plte 322/ = 129.2=57) 25 osos 010 o ; Blgesd  Ves
=, Plate 3.23 (Y = 12.07: Z = 692) (8323 06083 0-1:00 o 0 Edges: 4 Yes
Analyze Plate 324 (Y = 129 Z=3) 25 [o):3 (0:1:0) 0 0 Edges: 4 Yes |:|
lE‘ Plate 3.2.5 (Y = 13.73; Z = 662) 08323 04867 (0:1;0) a 0 Edges: 4 Yes
Plate 3.26 (Y = 12.07: Z = 7.53) g8323 06083 0-1:00 g 0 Edges: 4 Yes I:l
analyze [setPorameters. |
Settings | | Find | 0K | | Cancel |
Title length [m]  Width [m] Direction Stiffeners | Sfleners ) o gt | S Materiall | Thickness: il | Ret: +
9 along Length  along Width ng 1 -
Plate 3.2.13 (¥ = 12.9: Z = 873) 25 0.6083 (2:1:0) 0 0 dges: 4 Yes 0.012 Pan¢ =
Plate 2214 (¥ = 12.9: 7 = 2.39) 25 1.5333 (2:1:0) 0 0 Edges: 8 Yes Min = 0.016 Pan: =l
| N . .
Section ID. Panel ID. Plate ID Plate is rectangle ‘fj"th all Plate has elements more
corners = 90 than from one property

12 https://sdcverifier.com
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Plate Dimensions and Thicknesses SDC Z

VERIFIER

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]
«— ] I R
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 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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Plate Buckling Dimensions by CSR SD Iz

VERIFIER

Panel Finder — m} *
li‘ 4 Panel Finder Recognition Settings *
Recognition - Selection Plates
Sections [] Use Selection |AII Entities | l:‘ Minimum Angle Between Plate Edges [0;90] l:l I
2.3.2 Modelling of an unstiffened panel with irregular geometry Show X [ Show¥ [#] Sha
Predefined Girders |[Empty] | [T] Skip Not Four Edged Plates
Unstiffened panels with irregular geometry are to be idealised to equivalent panels for plate buckling Title Type Predefined Stiffeners | [Empty] | [] Skip Triangular Plates Emgular Same Materie
assessment according to the following procedure: Section X1 (=70) | . _ } ) e e NIE
A efined Borders |(] | [T] Split Plate on Thickness Difference £ |:|
Section X 2 (X = 71.68) X s: 4 Yes
Section X3 (X = 73.36) X Default Titles by Section Type [] Split Plate if Different Property IDs 4 Yes D
Section X4 (X = 75.04) X Section X |Secli0n X | Calculate Dimensions by CSR Method 5 4 Yes. |:|
€) The length of shorter side, b in mm, is to be taken as: ¢) The width of the model, /,, in mm, is to be taken as: Section X3(X=76.721X | gortiony [section ¥ [ pa Ve
Section ¥ 6 (¥ = -14.15] ¥ Eners 4 Yes |:|
b=A/a l, = A/t Section V7 (¥ = -0.65) ¥ Section Z [SectionZ | SpiiiedR e =4 |Yes
where: where: Section ¥ 8 (¥ = -895) ¥ | Section Custom |Secli0n Custom | Treat Stiffener as Straight if Angle < l:l st 4 Yes
. Section ¥ 9(Y =-1.79) Y ) X : . s 4 Yes
. % L Include Section Mumber in Title L Stiffe f it Covers Panel More Than, % -
A : Area of the plate, in mm? A : Area of the plate, in mm? SectionY10(Y=0) Y e el n
a : length defined in (d), in mm Sedfﬂn"ﬂ ¥ =537) ¥ | Sections If selected: =6
SectionY12(Y=295) Y | Coordinate Deviation Limit of Section Plane 0.1 vatue > 80% Value > 60% s 4
Section ¥ 12 (Y = 1165 ¥ 13,3% =4
. -{  Minimum Elements Count in a Section H
Section ¥ 14 [Y = 1415 Y v v | La
SectionZ15(Z=0) Z | Minimum Angle Between Inclined Plane Normals [0:90] ém ﬁ-k _5: 4
Section Z16(Z=22) Z | Minimum Angle Between Flat Plane Nermals [0:20] 1 x v B 4
Section Z 17 (Z = 9.05) Z =
o]
Settings Find

14 https://sdcverifier.com
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Editing plates manually

When modifying plates, it is possible to edit Length /
Width / Thickness / Coefficients / Direction.

Also, there is possibility to define parametric Tite Type

stiffeners along the Length and Width.

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

Thickness [m]

0016
0.016
0016
0.016
0.016 (Original: 0.012)
0.016 {Original: 0.012)
0.016 (Original: 0.012)

15

SDC

VERIFIER

™M

Panel Finder

(] #
Recognition | Filter

|
[m]
X

Sections

ShowX [ ] ShowY¥ [ ]ShowZ [ ]| Show Custom

Coord [m] Panels
Section X 1 (X = 70) X 70 17
Section X 2 (X = 71.68) X 71.68 13
Section X 3 (X = 73.36) X 73.36 17
Section X4 (X = 75.04) X

Section X5 (X =76.72) X

75.04 &
7672 16

& [x][2] [ | [*

g

Set Plates Parameters (Leave Empty Field to not to Set a Value) x

Direction
[] swap Direction for

Dimensions

®) Set Length/Width Value

[ ]
]

() Set Stiffeners Amount along Plate's:

Length [m] ® Plates where Width > Length

Widith [m] All Plates

Set Direction

Dvecn B

 — [y [y mo— [y m— [ —

Section Details

Panels | Plates | Stiffeners

Title Length [m]

Plate 114 (¥ = -5.82: Z = 1.83) ga05
Plate 115(¥ = -492:2=11) 22
Plate 116 (¥ = -5.82: 2 = 0.37) pa95

Rectangular ~ Same Materiz

Edges: 4
Edges: 4 Yes
Edges: 4 Yes

Yes =

Plate 1.1.7 (¥ = -4.03; Z = 1.83) LR

Plate 1.1.8(Y =

Plate 119 (Y = -4.03; Z = 037) [T

oems e |
e e |

Plate 1110 (Y = -224: Z=1.1) 22
Plate 1.21 (Y = 1275, 2= 6.26) 25
Plate 122 (¥ =129:Z2=57) 25
Plate 1.23 ¥ = 12.07: 2 = 6.92) pg333
Plate 1.24 (¥ = 1287 = 5) 25
Plate 1.25 (Y = 13.73: Z = 662) 08333
Plate 1.26 (Y = 12.07: £ = 7.53) p.8333
Plate 1.27 (Y = 1207: Z2=42) p8333
Plate 1.28 (Y = 13.73;Z2=7.1) ps8333
Plate 129 (Y = 129, 2= 8.14) 25

Mate 1310 — 1707 7 = I A 4 amme
<

Wi ) veten S STl
0.7333 0-10 ¢ 0
0.895 001 ¢ 0
07333 010 o 0
o3 ROl 0
0.805 ‘|0 0
07323 \|0 0
0.895 @2-1 o 0
0.6083 010 o 0
0.6083 @100 ¢ 0
0.6083 0-10 ¢ 0
0.8 0100 g 0
0.4867 ©1:0 o 0
0.6083 0-1:00 g 0
08 @100 o 0
0.4867 0-10 o 0
0.6083 @100 o 0
~n (a0 Fall -~ -

Edges: 4 Yes
Edges: 6 Yes
Edges: 4 Yes
Edges: 4 Yes
Edges: 4 Yes
Edges: 4 Yes
Edges: 4 Yes
Edges: 4 Yes
Edges: 4 Yes
Edges: 4 Yes

[ P—) e

8|8 & [x]| || [+

w
»

[=][e][®] [ ]

/I Set Parameters...

Length

X 1
Width

Y 0

z 0
Coefficients
c E—
@ I

ok || cancel

If the direction of plate should be modified,

define global axis or custom vector and press
Set Direction.

https://sdcverifier.com
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Panel Finder. Plates Plot SDC Iz

VERIFIER

Panel Finder — m} X

Select Section X3 ] 4

Sections Section Details
Show X [ ] Show¥ [ ] ShowZ [] Show Custom Panels | Plates | Stiffeners

Select All Plates Tite Tpe  Coord ml P

Section X 1(X = 70) 70 17

X
Section X2 (X =71.68) X 7168 13
1 Section X3 (= 7336) X 7336 L
Section X4 (X =75.04) X 75.04 8
X

Section X 5 (X = 76.72) 7672 18

Title Length [m]  Width [m] Direction LIS Seper Rectangular ~ Sam

along Length  along Width
0 Edges: 4 A

Edges: 4
Edges: 4
Edges: 4
Edges: 4
4
4

04 [CEEI o
0.895 (0:0:1) 0

m
I

[ty
i3
=

EEERE

Press | »

Edges: 4

m
I

[ty
i3
=

&) & @ [x]| || [+

Edges: 4

Edges: 4

Click on Colors + Labels of Ids

07333 o B
07333 o0 [N
TR o) O
- . 07333 SR .
[#]

[T

.3 ) 0

< >

= [t

Cses ][] [ o ][ e |

V]

(] [®] (]

&' Colors Only

Colors + Labels of |ds

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

Width Values (no labels)
Coordinate Systems

Draw Stiffeners along Length/Width

>EHEE

16 https://sdcverifier.com
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Panel Finder. Stiffeners Plot SDC

VERIFIER

Panel Finder - [m| x
(=] 4
. —
Select Stiffeners Recognition | Filr
Sections Section Details
ShowX [ ShowY []ShowZ [ ]| Show Custom W‘m‘
Title Fpe Coord [m]  Panels E Title length [m]  Width [m] Lg [m] Lt [m] ‘;j:me Y s Curvedt| Property D
.
Select All Sti f f eners Section X 1 (X = 70) X - 17 B < 2 1 7336 06111 22 0.895 o 22 %]
Section X 2 (X = 71.68) X 7168 13 = Stiffener 3.1.2 [73.36 |;_,J_ 0.805 4] 2.2
Section X3 (X = 7336) X 7336 17 E Stiffener 3.1.3 [73.36; -6.26; 1.1] | 22 0.895 o 22
Section X4 (X =7504) X 75.04 8 Stffener 3.14 [7336; 537; 111 |B) 0,395 0 22
PreSS 9 Section X5 (X = 7672) X 7672 16 Stiffener 3.1.5 [73.36; -448; 1.1] ([ 0.895 o 2.2
: Stiffener 3.1.6 [73.36; -3.58; 1.1] I3 0.895 o 2.2
Stiffener 3.1.7 [73.36; % 0.895 [4] 2.2
Stiffener 3.2.1 [73.36 1 . 0.5272 0 2.5
n Stiffener 3.2.2 [73. 7] | 0.4758 o 1667
.
Click on Colors + Labels of Ids - 2080 =
Stiffener 3.2.4 [73.36; ; 5. : 0.7042 ] 2.5
Stiffener 13.36; e ¥ 0.6083 4] 0.833
Stiffener 73. 6 : 0.8 [4] 2.5
04867 o 0833
05678 o 25
Stiffener 3.2.9 [73.36; 08 o 0.833
Colors Only

Colors + Labels of Ids

Colors + Labels of Lengths
Colors + Labels of Widths
Length Values (no labels)

Width Values (no labels)

Max Girder Length, Lg (ho labels)
Tersional Length, Lt (no labels)

«+HEEEHEE 8 =«

Sniped or Continuous

17 https://sdcverifier.com



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

Panel Finder. Filter SDC Iz

VERIFIER

Note: It is very important to check if all plates dimensions were recognized. If in the model there are coincidental nodes, elements or free
edges, Panel Finder will not be able to recognize plate dimensions.

Panel Finder - m] ®
—a Click on Filter tab n
Display () Panels @ Plates () Stiffeners
Apply Filter n
_e SeleCtion: All Entities Title Length [m] = Width [m] Direction S oaene's  Stffeners o onquiar  SameMaterial  Thickness [m] Related Panel 1 €2 PsiX PsiY D
alom\Length along Width D
]
—e Display: Plates =
—e Filter Rule: Undefined dimensions &
E]
(=]
_e Press Apply Filter .
Find by D | || i Section Ove r Element)| | |
Empty table with plates means that = \
there are no plates with undefined — s n
dimensions. Press OK -
n Undefined dimensions
Tip: It is also possible to filter plates by shape (triangle, rectangular) or Rectangular
number of edges parameters. Not rectangular (4 edges)
Mumber of Edges
E.g. Plates with numbers of edges > 4 can be displayed. :E;gt;h
18 Control, using Selection plates from which Sections should be filtered. Thicknecs https://sdeverifier.com



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

Panel Finder. Plot Options SDC Iz

VERIFIE

Note: Plate Plot can be displayed with different colors labels (labels of ids, labels of corners count or labels of dimensions). Also, it is
possible to show plates in length and width, coordinate systems etc.

Colors Only

LIRS

Colors + Labels of Ids

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

Width Values (no labels)
Coordinate Systems

> B H =

Draw Stiffeners along Length/Width

Labels of Ids Labels of dimensions Labels of Corners Count

19 https://sdcverifier.com
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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 = 3.7.41 should be split in two
plates.

SDC Verifier >
Note: if plates were modified manually, but then a
user deCided tO run recognition Of plates - Panel 0 Sections contain plates/stiffeners that were modified

manually. Keep all modified?

Finder will ask what to do with modified plates:
- Keep plates that were modified;
- Clear everything and recognition from scratch; [ Yee 1 Mo | | Cancel |

20 https://sdcverifier.com
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Panel Finder. To Split a Plate

SDC

™M

VERIFIER
Panel Finder — O *
ces . 4 [
_0 In Recognition page, select Section X1 _E] _
(X = 70) Sections Section Details
Show X [] Show¥ [ ] ShowZ [ | Show Custom Panels | Plates |Stiffeners
Title Type Coord [m]  Panels E Title Length [m]  Width [m] Direction ::;ﬁe”f“ Stifleners | Rectangulars sam
ng Length along Width =
Se Iect Pla te 1 . 9 . 48 Section X 1 (X = 70) X 70 17 |:| Plate 1.946 (Y = -9.82: Z = 34) 17332 na (0:1:00 0 0 Edges: 4 Yes ~
Section X2 (X =71.68) X 7168 13 Plate 1.9.47 (Y = -038: 7 = 4.2) 0.8667 08 (0:1:0) 0 0 Edges: 4 Yes
seevonenn x| SO, | (N o rigeo s [
. Section ¥4 (X =75.04) X 75.04 8 Plate 0 (Y =-11.12: 2 = 1.83) peseT 07332 (0:1:0) 0 0 Edges: 4 Yes
Press Se lect Spl, t by elemen ts Section X 5 (X = 76.72) X 76,72 16 -935Z=1.1) 2.2 0a {0:0:-1) 0 0 Edges: 4 Yes l:l
-1M98Z=11) 22 08667 (0:0:-1) 0 0 Edges: 5 Yes @
Plate 1.8.52 (Y = -11.12, Z = 037) 02667 073232 Spi by Nod (hy 2 end 4 lat, Edg )
it e end nodes on plate es)
. . . Plate 1.9.53 (Y = -127%. 2 = 1.17) 21645 02667 P
Selected plate is displayed in Femap. Y Ty — Split by Nodes (ordered)
Select elements for one plate. And Plte 1101 (Y= 1373,2=1360) 0g333 075 Split by Elements |
Plate 1.10.2 (¥ = 13.73; Z = 1442) pa333 075 AR (1] (1] Too=s & TeE
pl'eSS OK Plate 110.3 (Y = 128: 7 = 1442) g3 075 {0:-1:0) 0 0 Edges: 4 Yes
Plate 1104 (Y = 12.07T: Z = 1442) pa333 075 (0:1:00 0 0 Edges: 4 fes
Plate 1.10.5 (¥ = 1207, £ = 13.68) pag333 075 (0:-1:0) 0 0 Edges: 4 Yes
Plate 1.11.1 (¥ = 1381, 2= 1511) pag333 07333 (0:-1:0) 0 0 Edges: 4 fes
Plate 1.12.1 (Y = 12.07: £=15) 08333 04 (0:-1:0) 0 0 Edges: 4 Yes
Mot~ 1121 /W _ 05,7 _ 113 - P %Ay - -~ Cdrmes A e v
2] > |[#
Settings | | Find | | 0K | | Cancel |

Plate 1.9.48 is replaced with Plates 1.9.55 and 1.9.56.
Dimensions and directions are updated automatically.

N

Title

Plate 1.9.55 (Y = -0.8: 7 = 2.6)

Plate 1.9.5

https://sdcverifier.com
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To Add Plate Buckling DNV 2010 Standard

00000

In the Model tree in Standards execute
Add => DNV => DNV RP Plate/Stiffener
Buckling (2010)

Utilization Factor (Eta) = 1.15

Use Plate Average Stress: On

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

Press OK

‘E 1.Gravity

DNV Plate/Stiffener Buckling (2010) — x

D E | Title | DNV Buckling Strength of Plated Structures (2010) |

Alias Standard

Deascription |

Options

Resulting Material Factor
Buckling Resistance is divided on Resulting Material Factor

Materials with Yield = 0 o

Sections |23 sections
Plate Buckling

Thickness Factor

n Use Plate Average Stress
[] Use Absolute Shear for Plate Average (Conservative)
Stress on Element Average
n Include Plate Dimensions (Length, Width, Thickness) in table
(®) Calculate Design Lateral Pressure by Formula 5.1

() User Defined Design Lateral Pressure

Stiffener Buckling

oot | [
oot [T

Z* - distance from neutral axis to axial force point

DNV RP-C203 Fatigue [2016]"
DNV CN30 Plate Buckling (1995)

= | OK || Cancel |

Plate  Buckling transforms  stresses

automatically into plate direction.

‘& 2.Ballast+crane_outside | DNV
‘& 3.Ballast+crane_inside DVS 1608 and 1612
b .
& 4.Hydroload_crane_outside EN 13001 (2018) [B | DNV RP-C201 Piate/Stiffener Buckling (2010) \
& 5.Hydroload_crane_inside
4+ Load Sets (4) Eurocode3 DNV 05-C101-LRFD Weld Strength (2011)
i 1.Load Set 1 F.EM 1.001 (3rd, 1998) DNV OS-C201-WSD Weld Strength (2011)
2.load Set 2
b | FKM
++3.Load Set 3 a
4 4.Load Set 4 150
4 4! Load Groups (1) Morsok NOO4 (rev.3, 2013)
W 1.Envelope
FG Fatigue Groups (0) Comparison Standard
Ei Tables (0) Deflection
&' Plots (0]
I :(Tonls ot ©0) Custom
Stan 5
| ﬂ Po;tjl ‘ + Add N .! Load from lelr.lary

Options about element stresses and plate
stresses are described in the next slide.

SDC

VERIFIER

™M

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

Materials with Yield Stress = 0
shows how many materials
have yield equal to 0. If value

is > 0 press to define
yield.

By default, all sections will be
checked. Click [H to modify
them.

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)

23 https://sdcverifier.com
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Execute Views => Add

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

Title: Frames

Press Get

Press OK

Repeat Steps 1-5 two times to

create Views for Longitudinals
(plane ZX) and Decks (plane XY)

To make relevant plots, in the first place

how to display a plot).

»" SDC Verifier 2023 R1 - C:\Us

Seftings  Recognitions  Tool

Downloads\Plate Buckling ABS Femap

= Standards  Help

"Plate_Buckling_/

SDC

™M

Views should be created (a set of settings of

VERIFIER

ORI C I <

Update Model  View  Analyzev

Main

Edit Multiple
Rename Multiple

Remove Multiple

ﬁ?ﬂ‘ 2. Renumber
=i Pa

m Results Manager
|E.—~ Export Results

Report Layout

Result

‘& Governing Loads
111, Peak Finder

1l Freebody
Post-Fi

@ SDC APl Console
%] Run Script
Optimization 43 Run Predefined Script Go to Embed

A

A

4\ Weld Finder
als Connection Finder
4 fH Jobs (1)
4 @ 1.Job 1
4 & Individual Loads (5)
& 1.Gravity
‘& 2.Ballast+crane_outside
‘& 2.Ballast+crane_inside
‘& 4.Hydroload_crane_outside
= 5.Hydroload_crane_inside
4+ Load Sets (4)
+#+ 1.Load Set 1
-+ 2 Load Set 2
-+ 3.load Set 3
4 4.Load Set 4
4 M oad Groups (1)
W 1.Envelope
FG Fatigue Groups (0}
EH Tables (0)
' Plots (0)
I 4 Tanle

oo . e e
13:58:29 C\Users\user\Downloads\Plate Bucklir]
14:13:11 Saving backup file...

14:13:11 CUsersuser\Downloads\Plate Bucklir]
14:13:12 ChUsers\user\Downloads\Plate Bucklir]
14:28:11 Saving backup file...

14:28:11 Ch\Users\user\Downloads\Plate Bucklir]
14:28:12 C\Users\user\Downloads\Plate Bucklir]

MNodes: 6404 Elements: 9000 Ch\Users\user\Doy

Add View

D

Description

X

[] Filled Edges

Shading

Location
Center X

Rotation X

[[] AutoScale To Selection

Center Y
Rotation Y

Center ¥
Rotation Z

Show Thickness / Cross Section

[[] Show Offset

Model Style Draw Model e

Magpnification Font MS Sans Serif =

Size 18pt
Element Color
Style Level Colors v

Draw Post Title Bottom Left v

Element with no Result | Show

Legend Location Center Right =

=

Legend Digits

[[] Show Deformation

Show Undeformed Model v
# Actual (Factor) 1 fond) Femap
Scale % 10
[ advanced.. || Get |[ show |

Import all settings | |

Preview

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

. M add view *®
In Femap, orient model as shown on

piCture (ZY plane) D |5 | Title |Stif'feners n | [] Filled Edges

Lrrier | Shading
_e Title: Stiffeners Location Show Thickness / Cross Section

Center X Center Y Center Y 7660 || Get | [ ShowOffset

RotationX ~ -90.000 | Rotation¥  0.000 RotationZ ~ |-00.000 || Show |  Model Style Draw Model ~ ~

[ ] AutoScale To Selection Magpnification |7.371 Font M5 Sans Serif E

Size 18pt

Press Get

Press OK Element Color View .
Style Level Colors =

m
mmmn Draw Post Title Bottom Left “
-]
4 G Vie — ? Element with no Result | Show
- -] B [:: ]
@1 + Add 1 - _I_ Legend Location Center Right v
]
| m
—a—
)

®2 ‘= Edit Multiple

.

@2 ] Legend Digits
=l Rename Multiple :
@ 4 = = [] Show Deformation
] — -
@5 = Remove Multiple z = m- [ Show Undeformed Mode!
oW LN =il i
I B Mod 27 | Renumber ;L;w ®m mam II-+I+I a2 II+I++ ExEm +-
| 4 BB parn ) ® Actual (Factor) 1
fra i |
Scale % 10
| Advanced. || Get || Show |

=]

Import all settings || Preview n| K || Cancel |

25 https://sdcverifier.com
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Plate Buckling Plot

SDCM

FIER

Execute Criteria Plot from Plate
Buckling DNV 2010 context menu

Load Group: 1..Envelope

View: 2..Frames

Press and select: Section X3

Press Preview

4 [ standards (1)

I E Input
4[] Checks (3)

4 Y 1.DNV Buckling Strength of Plated Structures (2010}

E‘ 1..Plate Buckling (Plate Avqg, Element Avg)

Plate Buckling Plot

D Title

Description |

Cptions

Sections an Seled.inn

Check
Load Group

Parameter

Values to plot

View

"’| IE‘ Blements

Labels

| Set Defautt Ttle

(L] 2.Djma ancl Lisits
(] 3.5 Add »
T .
Bl # e
|_DReports@ |~ Fename
Copy
Remove
Copy To Standard...
O Move
Clear Results
% Table {expand/extreme)
B Flow Table (over loads)
B Criteria Plot |
0,3795 n
0,3482
0,3168
0,2855
0,2541
0,2228
0,1914
0,1601
0,1287
0,09737
0,06602
0,03467
0,003319

Edit + 23 Sections - m] X
Operation | Add <]
Search
o \ [ ]
Filter ‘ [ % |
Show [an [ 5 ]
[ 1.5ection X 1 (X = 70) ~

[ 2.5ection X 2 (x = 71.68)
3.Section X 3 (X = 73.36)
[ 4.5ection X 4 (X = 75.04)
[ 5.5ection X 5 (x = 76.72)
[ 6.5ection Y 6 (¥ = -14.13)
[ 7.5ection ¥ 7 Y = -8.65)
[ 8.5ection v 8 (v = -8.95)
[ 9.Section ¥ 9 [¥ = -1.79)
[110.8ection ¥ 10 (¥ = 0)

[ 11.5ection ¥ 11 (v = 5.37)
[]12.5ection ¥ 12 (¥ = 895)
[[]13.5ection ¥ 13 (¥ = 11.65)
[[] 14.Section ¥ 14 (¥ = 14.15)
[7115.5ection Z 15 (Z = 0) s

https://sdcverifier.com
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Plate Buckling Table

SDC W

VERIFIER

Execute Table(expand/extreme) from
Plate Buckling DNV 2010 context menu

Show plates results: OFF

Select {i| Load =>Load Group:
1..Envelope

Press OK and Fill Table

0000

4 [ standards (1)
a 1..DMV Buckling Strength of Plated Structures (2010)
I Input
4 V] Checks (3)
I |E| 1..Plate Buckling (Plate Awvg, Element fAva)
[[] 2. Dimepeisscandlisits

[] 3. stiffe Add Al
& Edit
=[]l Rename
Copy
Remove
Copy To Standard...
< Move
Clear Results
n BB Table (expand/extreme)
B Flow Table (over loads)
27 BB Criteria Plot

Plate Buckling Table

[ el 4

ID | 1 | Title | |

Default Title |Table {IL1, 23 Sections) |

Descniption | | o |

Options

Check |‘I..Plate Buckling (Plate Avg, Element Avg) |

Individual Load | 1.Gravity |

Table Type | Expand (results on each node/element)

| Related To Last .

Search Type

[] Show Plates Results

Display Governing Loads  Short Title

Filter by
Parameter None “
Value > 1
Sort by
Parameter | Buckling Factor Overall -
Crder | Descending o
Sections on Selection
[&]

+ 23 Sections I:'

[]

Elements 8906

-

[el[e]

Select Load

Load Type
O Individual Load

O Load Set
° e n
_ Fatigue Group

Jobs

1.Job1

Load Group

| Search

1.Envelope

2 -

B

| ok || cancel |

https://sdcverifier.com
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Plate Buckling Table (Continuation) SD M

VERIFIER

Section Title % Plate Length [m 7 Plate Width [m] ¥ Plate Thickness 7 Sxin plate direc 7 Sy in plate direc ¥ Sxy in plate dire 7 Seqw [Pa] W AreRequiremer ¥ Buckling Factor ¥ Buckling Factor ¥  Load Y
8.Section Y 8 (¥ = -8.95) 9.05 336 0.01 -35426606.00 -1842345.25 1768854.25 34677996.00 1,00 0.54 0.74 L54

Plate Buckling Table - ] X . .

> All results (dimensions, stresses) are from the plate,

which causes highest BF=0.74, because Search Type =
Related to Last Parameter.

D [1 ] ite] |

[e][e]

Default Title |Table {LG1, 23 Sectians) | Sectic T Plate 7 Plate Plate 7 Sxin ¥ Syin T Sxyir T Seqy ¥ AreRT Buckl 7
pesnpaen | |v| I:s..Semon 0.05 336 001 -3542660¢ -1842345. 1768854.2 34677996 1.00 054 074 154
[T5.Sectior 336 TET TOT “BATER06. 5002351, 1503732, 27173180 100 LEE] TG =T
Options 13.Sectior 2.20 168 001 2771230+ -2488682. 70422835 37206020 1.00 032 057 153
Check |1--Plate Buckling (Plate Avg, Element Avg) 14.Section 3.36 092 0.01 -5691683. -3304535: -7707855. 43482240, 1.00 022 047 154
e |‘\..Erwe\ope 5.Section 0.83 075 001 -1657060( -5226825. -6306919¢ 14565179, 1.00 022 047 Ls1
16.Sectior 1.68 080 001 0.00 -3762691(| -3797884. 45583904, 1.00 022 046 LS4
Expand (results on each nodefel
L2 | Bxpand (rsuits on each nodeyelement 1.Section 0.83 073 001 -2145884( -550919 -5361693¢ 13047609 1.00 018 042 151
Search Type |RelatedTo Last 3.Section 3.00 173 002 -4774826. | -2086080(| -2463746¢ 47230752 1.00 014 038 154
[] Show Plates Results 2.Section 3.00 2.60 0.02 7108014 -1905031( -7225304, 22834550 1.00 0.09 030 154
4.5ection 3.00 260 0.02 -733416.1 | -1867930: -7164324. 22450748, 1.00 0.09 0.29 154
EEplayiearesinnloads |5"‘"”"'e °| 19.Sectior 3.36 250 0.01 -2079238. -179163.6 11910052 21286758 1.00 0.07 0.26 153
Fiter by 11.5ectior 220 084 001 -1784343( -355508.3 7760697.5 22236716, 1.00 0.06 0.24 154
12.5ectior 2.20 168 001 -1000602. -350200.5 -1419769 24597612 1.00 003 0.19 L1
Parameter | Mone -
21.5ectior 3.36 277 0.02 -520088.9  -1194041( 1339412.€ 11917042 1.00 002 0.15 154
Value > 1 22,5ectior 2.72 168 001 12235527 -2736333. 30899735 12343374 1.00 0.02 0.12 L1
Sortby 9.Section 2.20 168 0.01 17027682, -232463.5 12016763, 22486742 1.00 0.02 0.12 154
el
; 6.Section 3.36 092 0.02 -2730165. -1167828: 6546880.C 26789118 1.00 001 0.10 153
Parameter | Buckling Factor Overall ~
17.Sectior 2.50 168 0.01 1537421, -2054400. -3134238. 6001695.C 1.00 001 0.09 151
Order |De“e"di"9 v 10.5ectior 2.20 168 001 1484662, -460297.7 T443206.C 12033136 1.00 001 0.07 L1
. ) 20.5ectior 3.36 087 0.02 -4425791. -7629121. -6441163. 12080446 1.00 001 0.07 154
Sections on Selection
@ 18.5ectior 4.87 336 001 -100041.5 0.00 2788725.5 4840818.C 1.00 0.00
23.Sectior 2.77 168 0.01 2765934 -1074606. 412053.84 68782725 1.00 0.00
+ 23 Sections D 7.Section | 672 105 0.03 -83045.28 -83330.23 134 499296.75 1.00 0.00
D Max ove 9.05 336 0.01 -3542660¢ -1842345. 1768854.2 34677996 1.00 054 ¥
Use Show plates results for detailed table with results
for all plates. Otherwise only the worst results over
Elements 8206 . .
: Sections will be shown.
Displaying 24 of 24 rows and 12 of 12 columns
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Stiffener Buckling Plot

SDC W

VERIFIER

Execute Criteria Plot from Stiffener

Buckling Results context menu

Load Group: 1..Envelope
View: 5..Stiffeners
Press |# and select: Section X3

Press Preview

4 [ Standards (1)
' 1.DNV Buckling Strength of Plated Structures (2010)
b ER Input
4[] Checks (3)
I [ 1..Plate Buckling (Plate Avg, Element Avg)
|;| 2. Dfmensions and Lirmits.

Add r
& Edit
=l Rename
Copy
Remove
Copy To Standard...
O Move
Clear Results
57 Table (expand/extreme)
B Flow Table (over loads)
B Criteria Plot
-y EB
1.1
1.
09
0.8
0.7
06
0.5
04
0.3
02
0.1
0.

Plate Buckling Plot

ID Tile

Description |

QOptions Sections on Selection
Check 1. Plate Buckling (Plate Avg, Hement ; fit
Load Group 23 Sections
Parameter Buckling Factor Overall i
Values to plot | Blement Values ~ |
ven st | [#] (4] eners
Labelz Limitz | MNone |
| Set Defaut Tite B\ OK | Cancel |
Edit + 23 Sections - m] X
Operation | Add <
Search
o | [ ]
Filter | % ]
Show [ an =l
[11.5ection X 1 (% = 70) ~
[ 2.Section X 2 (X = 71.68)
3.5ection X 3 (X = 73.36)
[[]4.5ection X 4 (X = 75.04)
[ 5.Section X 5 (X = 76.72)
[ 6.5ection Y 6 (Y = -14.15)
[ 7.5ection ¥ 7 (¥ = -9.65)
[ 8.Section ¥ & (¥ = -8.95)
[ 9.5ection ¥ 9 (¥ = -1.79)
[[1 10.Section ¥ 10 (Y = 0)
[ 11.Section ¥ 11 (¥ = 5.37)
[[] 12.Section ¥ 12 (¥ = 8.95)
[] 13.Section ¥ 13 (¥ = 11.65)
[]14.Section ¥ 14 (¥ = 14.15)
["115.Section Z 15 (Z = 0) hd
selected: 123 https://sdcverifier.com
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Stiffener Buckling Table §DC M

RIFIER

Execute Table(expand/extreme) from ————— - o x
Stiffener Buckling Results context ElEl=P
menu ID [ ] e | (2]
Default Title |Tab|e {IL1, 23 Sections) | I:‘
Show stiffeners results: ON Descripton | [¥]
Options

Check '3.Stiffener Buckling Results |

Select [E | Load =>Load Group: Indivicual Load ~ 1.Gravity Y] n
1..Envelope Sercnype | Aos Masimum -]
n Firem TS el Select Load - 0 -

Load Type Load Group

[T] Show Stiffeners Element Results

() Individual Load | Search

Press OK and Fill Table —_— ) Lond 5ot

1.Envel
Parameter None - ope
® Load Group
Value > 1

_ Fatigue Group

0000

4 L4 Standards (1) Sort by Jobs
E . 1.DMV Buckling Strength of Plated Structures (2070) Parameter | None . 1.Job 1
[ @ Input Order Descending .

4 [+] Checks (3) FE—

I (] 1..Plate Buckling (Plate Avg, Element Avg) it
[] 2..Dimensions and Limits + 23 Sections [~]

3. 5tiffener Buckl
13- Stifene ade ' (=
Edit

=[  Rename

Copy ]
Elements 8906
fenere 2 -
Copy To Standard... B NE
| Mo [ o ][ comr |

Clear Results

n BB Table (expand/extreme) n

BB Criteria Plot
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Stiffener Buckling Table (Continuation)

SDCM

Stiffener Buckling Check Table

[#e] #

ID [ | Tite |

Tl o Slctin: 23 Sctions Lo 51 lpe SarchTpe Ao Masmum Sho pts resls T Tpe Epent: |
7]

Default Title |Table (LG1, 23 Sections) | Stiffener fElemet ¥ Qsd W Nsd[PY Vsd [N MI1Sd W M25d ¥ UfShe 7 UfPla 7 UfSHf ¥ UfOw Y
Description | |v| 1.Section X 1(X =7 22883.00 96679806 252528 3680401 18447.01 001 440 427 440
1.Stiffener 1.1.1[70 773110 7777689 96720 311821 153011 0.00 016 012 016
Options 2.Stiffener 1.1.2 [70 418328 14560.56 -360.04  1687.26 84363 000 0.16 0.16 016
Check |3..Sﬁffener Buckling Results | 3.Stiffener 1.1.3 [70 474452 3180202 -45464 191362 95681  0.00 021 0.20 021
Load Graup |]_.EmmpE 4.Stiffener 1.1.4 [T0 4570.85  40889.66 -76517 184357 02179 000 022 020 022
5.Stiffener 1.1.5 [70 482407 4191667 -73530 194607 07304 000 024 022 024
S | Abs Maximum ’ 6.Stiffener 1.1.6 [70 441175 3740550 -46623 177941 88070  0.00 022 0.20 022
Show Stiffeners Results 7.Stiffener 1.1.7 [70 4950.83 3927747 -106062 199584 99342 000 0.10 008 010
[ ] Show Stffeners Element Results 1.Stiffener 1.2.1 [70 3861.60 461649  -137.72 201125 100562 0.00 0.18 0.18 018
2.Stiffener 1.2.2 [70 549260 -22814.19 42244 127197 63598 000 0.13 011 013
Filter by 3.Stiffener 1.2.3 [70 620607 4188544 57.28 35886 17943 000 003 0.04 004
Parameter None v A.Stiffener 1.2.4 [70 4339.83 1689876 -6681 226036 113078 000 022 01 022
Value » . 5.Stiffener 1.2.5 [70 860288  -7569.37  20.00 S0266 25133 000 005 0.05 005
6.Stiffener 1.2.6 [70 5327.67  16709.50 -137.68 329566  1647.83  0.00 032 031 032
Sort by 7.Stiffener 1.2.7 [70 6327.67  16709.51 -137.68 329566  1647.83 000 032 031 032
Parameter | None . 8.Stiffener 1.2.8 [70 786535 1007353 -32073 45481 22740 000 005 0.04 005
Order e 9.Stiffener 1.2.9 [70 5209.80 571710 -19677 276031 138016 000 024 025 025
10.Stiffener 1210 [ 1171394 -1738.11  47.36 67735 33867 000 006 0.06 006
TG i 11.Stiffener 1211 [ 591270 795072 42048 39972 19036  0.00 0.04 0.04 004
@ 12.5tiffener 1212 [ 4197.31 768563  -9488 218610  1093.05  0.00 020 0.20 020
- 13.Stiffener 1.2.13 [ 451820 6590610 40062 240531 120266  0.00 028 024 028
el Serliofe 14.Stiffener 1214 [ 636718 1461650 -17871 36818 18400  0.00 0.04 0.02 004
15.5tiffener 1215 [ 150852 5319508 58397 61405 30702 000 0.09 0.07 009
16.Stiffener 1.2.16 [ 1087.09 4916622 -897.27 26450 13225 000 002 0.02 002
1.Stiffener 1.3.1 [70 266802 34357281 170150 71262 35631  0.00 013 013 013
1.Stiffener 1.4.1 [70 5351.82 3197002 -757.64 215857  1079.26  0.00 0.10 0.07 0.10
Elments 2.Stiffener 1.4.2 [0 484613 4001662 -547.58 195460 977.30 000 023 0.19 023
3.Stiffener 1.4.3 [70 507236 4320261 -76403 204585 102293  0.00 024 020 024
A Stiffener 1 4 4 [70_A24A 101 5443372 03224 1712 5/ A5R 20 nnn n232 nia naz

Displaying 616 of 616 rows and 10 of 10 columns
31

Use Show stiffener results for detailed table with

results for all stiffeners. Otherwise only the worst
results over Sections will be shown.
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Report. Tables SDC Iz

VERIFIER

Ribbon, go to Results and click on

DESignH e n
Designer - Full
Check Tables

Select Standard ‘1..DNV Buckling u

Home  Insert | Results | PostProcessing  Import

Strength of Plated Structures (2010)’ mOEE B S ADMWLE o @ B B

||% Report +  Add [k} W?zard—Empty
. ) @ | Wizard - Model Setup
Execute Reports => Add => Designer - |;--=-) FenemeMultle B | Wizard - Results
Results 09:11:55 ¢ = Remove Multiple B | Wizard - Full
09:11:55(Q -« Renumber Designer - Empty
In 1..Report (Over Loads) on the 01354, Generate Multiple |8 Dsianer Mo Seup
1 0,
3]

d t- t S 1 1 Pl t B kl . Expand / Components Flow Summerized Forces Output | Criteria Contour Histogram Expand Beam Member Output Vector OutputVector | Check Check
an activate .o ate uc 'Ing Bxreme  Exireme  Table  (overnodes)  Vector Graph  Diagram Criteria o Tables  Plots
Job Tables Piots | Standards |

P ress @ b u tto n E First Page 4 Standard "1..DNV Buckling Strength of Plated Structures (2010)'
[E]] Table of Content [51] 1..Plate Buckling (Plate Avg, Element Avg)
¥ Preface [51] 2.Dimensions and Limits

¥ Results [51] 3.5tiffener B g Results

1] Appendix
X

Plate Buckling Table

Table Type: Expand

I P = 1

00000006

Loads |;| Selections () (Elements)
Count = o
’ © =
Settings lEI
— Table Type | Expand fresuits on each node/eleme v |
Press | =| to select loads e e o 2 ’
[] Show Plates Results x
[ Display goveming loads | Short Title w 2
Select LS and LG1. Envelope Fiterby L
[¥ select Loads - [u] X g o e
Jobs Loads. Value = 1
[ ] v | [ffeors |[pe e 1/ Il I[ [ o ]
W1dob 1 Fitter: W]1L W11s (M)L6 [ 116 Content [ ]FG |Search =2 Sort by
PreSS OK Parameter |Buckhg Factor Overall b |
Order | Jescending V|

e
. Load Set
L52.Load Set2 I | |
LS3.Load Set 3 oK Cancel
L54.Load Set4

https://sdcverifier.com
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Report. Tables (Continuation)

and select From List

Press OK

Select Sections X 1-5 and press OK

In Selection (0) (Elements), press

SD

V E

R I

FIER

™M

Add Check Tables

4 Standard "1.DNV Buckling Strength of Plated Structures (2010)" | BB} Table (LST, 1.Section X 1 (X = 70))
[51] 1-Plate Buckiing (Plate Avg, Element Avg) B Table (LS1, 2.Section X 2 (X = 71.68))
[51] 2.Dimensions and Limits Table (LS1, 2.Section X 3 (X = 73.36))
[51] 3.Stiffener Buckliing Results Table (LS1, 4.Section X 4 (X = 75.04)
BB Teble (LS1, 5.Section X 5 (X = 76.72))
B Table (LS2, 1.Section X 1 (X = 70))
Table (LS2, 2.Section X 2 (X = 71.68))
B Table (LS2 3.Section X 3 (X = 7336))
Table (LS2, 4.Section X 4 (X = 75.04))
HB Table (LS2, 5.Section X 5 (X = 76.72))
Table (LS3, 1.Section X 1 (X = 70))
B Table (1S3, 2.Section X 2 (X = 71.68))
H Table (LS3, 3.Section X 3 (X = 73.36))
Table (LS3, 4.Section X 4 (X = 75.04))
B Table (LS3, 5.Section X 5 (X = 76.72))
B Table (LS4, 1.Section X 1 (X = 70))
Table (LS4, 2.Section X 2 (X = 71.68))
B} Table (LS4, 3.Section X 3 (X = 73.36))
Table (LS4, 4.Section X 4 (X = 75.04))
Table (LS4, 5.Section X 5 (X = 76.72))
B Table (LG1, 1.Section X 1 (X = 70))
Table (LG1, 2.Section X 2 (X = 71.68))
Table (LG, 3.Section X 3 (X = 73.36)
B Table (LG, 4.Section X 4 (X = 75.04))
Table (LG1, 5.Section X 5 (X = 76.72))

EEEECE

Select ltems - O X

Search

D | [ 6o |

Filter | | | Y- |

Shew A [ 2 |
[ ] [ Nore ]

[/] Section '1.5ection X 1 (X = 70) A

Section '2.5ection X 2 (X = 71.68)"

Section '3.5ection X 3 (X = 73.36)"

Section '4.Section X 4 (X = 75.04)"

Section '5.5ection X 5 (X = 76.72)

[ section '6.Section Y 6 (Y =-14.15)

[ Section ‘7.Section Y 7 (Y = -8.63)

[] Section '8.Section ¥ 8 (¥ = -8.95)'

] Section '0.5ection ¥ 9 {¥ = -1.79)'

[ section '10.Section ¥ 10 (¥ = 0)'

[ Section '11.Section ¥ 11 (¥ = 5.37)"

[] Section "12.Section ¥ 12 (¥ = 8.95)"

[[] Section "13.5ection ¥ 13 (¥ = 11.65)"

] Section '14.5action ¥ 14 (¥ = 14.15)'

] Section '15.5ection Z 15 (Z = 0)'

[] Section '16.5ection Z 16 (Z = 2.2)' y
Selected: 5/23 ok || Cancel

Plate Buckling Table

Loads - Selections (0) (Elements)
Co 5| |:=
. B uemm=
Settings | m
Table Type Expand irgf . I [ ]
S, @ Selections () (Elements)

[] Show Plates Results
] Display goveming loads | Short Title

Beam Members 3

/(@ T (m| ]

Beam Sections

BN

Panel Sections 3

4
i

I['=  FromList

On Compone
Select by Elements
Group Elements between

»

AL Welds »
Fitter by )

sl Connections 3
Parameter None
Value = 1 | ’E‘
Sort by
Parameter ‘Buckling State Limi v|
Order | Descending bt |

33

Plate Buckling Table

Loads D Selections (5) (Elements)
Court ~
© & (m
Settings : 1 IE‘
Table Type | Expand reauts on eachnodeveleme | 5 "ccionx 2 (x = 71 68)
Search Type | Related To Lagt v | 3..Section X 3 (X =73.36)
4. Section X 4 (X =75.04)
L] Show Plates Resuts 5. Section X5 (X =76.72)
[] Display goveming loads |9|n|l Title: ~ |
Fitter by
Parameter | None i |
Value > 1
Sott by
Parameter | Buckling State Limit ~ |
Order | Descending ~]

https://sdcverifier.com
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Report. Plots SDC Iz

VERIFIER

1.Report (Over Loads)

Home Insert Results Post Processing Import

In 1.. Report 1(Over Loads), go to m S B B2 =5 H i = oo @ B OB.W

3 — — Expand / Ci Fl S rized F O Criteria Coi Hi: d B Member O Ve (o] We Check Check
Ribbon => Results => Check Plots e e e T
Job Tables Plots | Standards |

[ search | Show Parents | ¥ Add Check Plots _ g

Activate Standa rd ‘ 1 oo DNV Buckling E First Page Standard "1.DNV Buckling Strength of Plated Structures (2010)' G
Strength of Plated Structures (20 10) Table of Content 51] 1..Plate Buckling (Plate Avg, Element Avg)

P& Preface [51] 2.Dimensions and Limits

and activate [S1] 1..Plate Buckling = B Rt (13 Sfensr Bucking Resuls
= W] 1.Job 1
Y2V Individual Loads

Press @Add Criteria Plot button ] Loed Se B *

1= ¥9¥[J] Load Groups Loads

Vi ews: F rames = #] Load Group "1.Envelope’ Count \ 0]

H Displacement (LG1, All Entitie:

1) Aos sum 167, Al Enties — Limes
% EH(v] Abs Seqv (LG1, All Entities, v1,

I o e -

Parameter Selections (0} (Hements)

Parameter: Buckling Factor Overall ] stress (161, Al Entites) g & E

% Displacernent (LG1, All Entitie: Plate Width
=] 1.DNV Buckling Strength of P Flate Thickness

Sx in plate direction
Sy in plate direction

Select Loads — ] X

Sxy in plate direction

Pressin Loads Count R = Wy | > —] ] I e Sear

Are Requirements Valid

¥ 1.Job 1 Fitter: [ IL LS ILG [ LG Content [ |FG | Search I[%]

N S X = [+

[ 1L1. Gravity
[ IL2. Ballast+ crane_outside

Select LS and LG1. Envelope Dk i

[7]1L5. Hydroload_crane _inside

LS3.Load Set 3 2. Frames
LS4.Load Set 4
LG1.Envelope

and press OK n s oot

(%] @ (2] [ 8]
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SD

VERIFIER

Report. Plots (Continuation)

Selections (1) (Elements) Plate Buckling Check Plot - X
In Selection (1) (Elements), press [ (W] oo o -
€am >ectiens Coum 5 EE

and select From List

I Panel Sections 3
A Welds 3

@

On Components

i Labels None E Limits None E
A Connections 3 [Eél Select by Elements | | . | | .
S l t S t o X 1 5 d OK | ’O Group Elements between 3 Parameter Selections (5) (Elements)
elect >ections and press Fate Longth C0
Plate Width
Add Check Plots - 8 X Select ftems N o X Plate Thickness . IEI
. sw;.;a ':.om;iuum‘p::ffm :::mea:wmns(zmor g :::u»g :m xal (51, ;s;cmx ;(x = :n);;) @ Search Sxin plate direction i..zection : i g = ;‘l%
1] 1.Plate Buckliing \vg, Element Avg) King Factor Overall (LS1, 2.Section X 2 (X = 71.68), v4) - —— . Section =73
(51 2.Dimensions and Limits BB Buckling Factor Overall (LS1, 3.Section X 3 (X = 73.36), vd) = D | | | Go | Sy in plate direction -
P ress OK [51] 3.Stiffener Buckiing Results Buckling Factor Overall (LS1, 4.Section X 4 (X = 75.04), w4) Sxy in plate direction 4. Section X 4 (X = 75.04)
BB Buckiing Factor Overal (LS1, 5.Section X 5 X = 76.72), wd) — 5..Section X 5 (% = 76.72)
BB Buckiing Factor Overall (LS2, 1.Section X 1 (X = 70), wd) Filter | | | ?. | Seqv
B3 Buckiing Factor Overall (LS2, 2.Section X 2 (X = 71.68), v4) Are Hequirements Walid
B3 Buckling Factor Overall (LS2, 3.Section X 3 (X = 73.36), v4) T Al - —~ - -
BB Buckling Factor Overall (LS2, 4.Section X 4 (X = 75.04), v4) Show ~t Buckling Factor Combined
BB Buckling Factor Overall (LS2, 5.Section X 5 (X = 76.72), v4) i
BB Buckiing Factor Overall (LS3, 1.Section X 1 (X = 70), v4)
E Buckling Factor Overall (LS3, 3..Section X 3 (X = 73.36), W) -
BB Buckiing Factor Overall (LS3, 4. Section X 4 (X = 75.04), vd) IE Section 1.Section X 1 0% < 701 - Walues to plot Blement Values ~ |
BB Buckiing Factor Overall (LS3, 5.Section X 5 (X = 76.72), vd) ection "1..5ection X = 70)
B Buckiing Factor Overall (LS4, 1..Section X 1 (X = 70), vé) Section '2.5ection X 2 (X = 71.68) Vigws

B3 Buckling Factor Overall (LS4, 2.Section X 2 (X = 71.68), vd)

BB Buckling Factor Overall (LS4, 3.Section X 3 (X = 73.36), v4) Section ‘3.5ection X 3 (X = 73.36)" 1..Default View
BB Buckling Factor Overall (LS4, 4.Section X 4 (X = 75.04), w4) - . . -
B8 Buckling Factor Overall (LS4, 5.Section X 5 (X = 76.72), vé) Section '4.Section X 4 (¥ = 75.04) 2 Frames

Buckling Factor Overall (LG, 1.Section X 1 (X = 70), vd)
BB Buckiing Factor Overall (LG1, 2.Section X 2 (X = 71.68), v4) H
B3 Buckiing Factor Overall (LG1, 3.Section X 3 (X = 73.36), v4)
BB Buckiing Factor Overall (LG1, 4.Section X 4 (X = 75.04), v4)
BB Buckling Factor Overall (L1, 5.Section X 5 (X = 76.72), v4)

Section 'S.5ection X5 (X = 76.72)
[] Section '6.5ection ¥ 6 (¥ =-14.15)"
[ section ‘7.Section ¥ 7 (Y = -9.65)'
[] section '8.Section ¥ 8 (¥ = -8.95)
[] section '0.5ection ¥ 9 (¥ =-1.79)
[ section '10.Section ¥ 10 (¥ = 0)'

[ Section '11.Section ¥ 11 (¥ = 5.27)
[] Section '12.Section ¥ 12 (¥ = 8.95)
[] Section '13.Section ¥ 13 (¥ = 11.65)'
[] Section '14.Section ¥ 14 (¥ = 14.15)'
[ Section '15.5ection Z 15 (Z = 0) oK || Coss |

Repeat steps 1-6 (previous slide) and [ Section “6.Secton Z 16 Z = 22) .
1-3 (this slide) for Stiffener Buckling
Check with Stiffeners View

3. Longitudinals

5. Stiffeners

|

E3

Selected: 5/23 oK

| Cancel

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

with Decks View
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Report. First Page §DC Iz

RIFIER

Home Insert Results Post Processing Impj

, . : - E ® 8 8 B8
nght CIle on F’rSt Page => Ed’t Expand / Components Flcvrﬁ' Summarizijﬁm:ﬁ Out]
Extreme Extreme Table {over nodes) Ved

Job Tables
Press to select Engineer and [search (8] ston "“"‘EI
Customer details from the library W@ e

glj

Press OK First Page Editor u _
Engineer details Customer details

Enginesr | Support | Contact Person |customer |
Company |SDC Verifier | Company |company |
E-mai |support@sdcverfier com | E-mai |customer@company.com |
Phone |+31 15 30-10-310 | Phone |+31 15 555-55-55 |
Address [Zilvest 251..] [v] Address [Zilvest 251..] [w]
Web Ste |sdcverfier.com | Web Site |company.com |

(%] [w]

Logo IE Loga
SDCZ Company

[] Put logo on report plots

Image
Project Details
Nmber [ ] Version [ gy O Fomfle &
MName | |
@® From View | 1_Defaut View v|

Custom Fields n| OK | Cancel |
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SDC

VERIFIER

™M

1..Table (LG1, 23 Sections)

Standard 1..DNV Buckling Strength of Plated Check [51] 3..Stiffener Buckling Results
Structures tzuw)

37

23 Sections
Msd [N] | Vsd [N] Mmi5d [N | M25d [N | Uf Shear UfPlate  UF uf

m] m] Side Stiffener Overall
1. Section X 1 (X =  22883.09 %66795.06 252525 36894.01 15447.01 0.01 4.40 427 4.40
70,
1__Stiffener 1.1.1 773110 T7776.89 96720 3B 1589.11 0.00 0.16 0.1z 0.16
[70; -B.06; 1.1]
2__Stiffenar 1.1.2 418326 14560.56  -880.04 1667.16  B643.63 0.00 0.16 016 0.16
[70; -7.18; 1.1]
3__Stiffener 1.1.3 474451 3180202 -454.64 191362 95681 0.00 0. 020 0.21
[70; -6.26; 1.1]
4__Stiffener 1.1.4 4570.55 <40889.66  -78A.1T  1843.57 32179 0.00 0.22 020 0.22
[70; -5.37; 1.1]
5__Stiffener 1.1.5 4524.57 41316.67 -7BA.30  1946.07  37I.04 0.00 0.24 02z 0.24
[70; -4.48; 1.1]
6.__Stiffener 1.1.6 441175 37405.59 -484.23 177341 B859.70 0.00 0.22 020 0.22
[70; -3.58; 1.1]
7__Stiffenar 1.1.7 4950.53 39I77.47 -1080.62 1996.854  996.42 0.00 0.10 0.08 0.10
[70; -2.88; 1.1]
1..5tiffener 1.2.1 3861.60 4616.49 -137.72 201125  1005.62 0.00 0.18 018 0.18
[70; 12.9; 6.01]
2__Stiffener 1.2.2 5492.6% -22814.19 42244 1Z71.97  635.38 0.00 0.13 01 0.13
[70; 13.32; 6.37]
3..Stiffener 1.2.3 4206.07 41885.44 57.26  3BB.66  179.43 0.00 0.03 0.04 0.04
[70; 12.07; 6.62]
4__Stiffaner 1.2.4 4339.55 16895.76  -84.51 2I60.36  1130.18 0.00 0.22 0z 0.22
[70; 12.9; 5.4]
5..5tiffener 1.2.5 869256 -7569.37 20.00 50266  251.33 0.00 0.05 0.05 0.05
[70; 12.07; 7.22]
6__Stiffener 1.2.6 6327.67 16709.50 -137.66 3295.66 1647.83 0.00 0.32 031 0.32
[70; 12.9; 4.6]
7..Stiffener 1.2.7 6327.67 16709.51 -137.68 3I95.66  1647.83 0.00 0.32 031 0.32
[70; 12.9; 4.8]
8.__Stiffener 1.2.8 T865.35 -10373.53 -320.73  454.51  227.40 0.00 0.05 0.04 0.05
[70; 13.73; 6.86]
9..Stiffener 1.2.9 5195.50 571710 -196.77 I760.31  1380.16 0.00 0.24 025 0.25
[70; 12.9; 7.83]
10._Stiffener 1.2.10 11713.34 -1735.11 47.36 67735  336.67 0.00 0.06 0.06 0.06
[7o; 12.07; 3.8]
11..Stiffener 1.2.11  ¢912.70 7955.72 42948 39971 19%.88 0.00 0.04 0.04 0.04
[70; 13.73; 7.35]
12..Stiffener 1.2.12  4157.31  7685.643  -54.88 218610 1093.05 0.00 0.20 0.20 0.20
[70; 12.9; 8.44]
13._Stiffener 1.2.13  4615.20 65306.10  400.62 2405.31 120166 0.00 0.28 024 0.28
[70; 12.9; 3]
14, Stiffener 1.2.14  6367.16 14616.59 -178.71  36B.45  154.09 0.00 0.04 0.03 0.04
[70; 13.73; 3.8]
15..Stiffener 1.2.15  1598.51 §3195.08 58357  614.05  307.02 0.00 0.0% 0.07 0.09
[70; 12.48; 1.11]
16..Stiffener 1.2.16  1087.9% 43166.22 -B97.27 26450  132.25 0.00 0.02 0.02 0.0z
[70; 13.32; 1.35]
1..Stiffener 1.3.1 266852 34357281 170150  TIZ.62  356.31 0.00 0.13 013 0.13
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