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» In this tutorial an DNV 2010 Plate Buckling Check is reviewed in details.

A 4

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

A 4

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

v

Recognition of plates using Panel Finder.

v

Plate Buckling tables and plots.

v

Reporting: preparing and generating final report.
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Open the starter model

Launch SDC Verifier

Open project Plate_Buckling_DNV

| R SDC Verifier 5.3 - Untitled

Open
— T
Organize « Mew folder

screensots
22 Dropbox
& OneDrive

[ This PC
) 3D Objects
[ Desktop
Documents
‘ Downloads
J! Music
[&=] Pictures
B videos
. Local Disk ()
- Local Disk (D:)

» ThisPC » Local Disk(D:) » PlateBuckling_Fernap DNV

~ Name

Date modified Type

v 0 Search PlateBuckling_Femap .. @

=~ [ @

Size

2_| B Plate_Buckling_DNV

01/12/2015 14:38

SDC Verifier Project 17 KB I

v

File name: | Plate_Buckling_DNV

" | SDC Verifier Project (*.sdevi™.sd

Messages

15:00:14 Floating License was successfully obtained

Femap ;
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Individual Loads

OJ0I0

Click on Individual Loads

SDC Verifier 5.3 - D:\PlateBuckling_Femap DNV\Plate_Buckling_DMNV.sdcv

File  Settings Model Recognition Job  Tools  Standard  Post-Processing

OB (s®Z g4

i W e-d EEERSE BOE 4 L F E A F1 GoToEmbed Mode

Choose 5 FEM Loads:

Press Create

Press = on toolbar to analyze job

i 8, Uit System

3% Settings 4. Calculation Loads  From Existing Results (based on Results)

H i Legend Settings

& 3. Ballast+crane_inside
4: 4. Hydroload_crane_outside
42 5..Hydroload_crane_inside
+* Load Sets (D)
+4 Load Groups (0)
FG Fatigue Groups {0}

FH Tables (D)

A Plots (0)
N Tools

H Standards (0)

£ Post-Processing

2. FEM Loads

2_Ballast +crane_outside

Constraints (®) Use Constraint
() Inertia Relief

3. Create

15:05:16 Model D:\Plate Buckling_Femap DNV\Plate_Buckling_DNV modfem is opened
15:05:16 Updating Joint Finder...

15:05:16 Updating Beam Member Finder...

15:05:16 Updating Weld Finder...

15:05:16 Updating Beam Section Finder.

15:05:16 Updating Panel Finder.

15:05:16 Updating standards

15:05:17 Project D:'PlateBuckling_Femap DMNV\Plate_Buckling_DNV sdcv was opened

Nodes: 6404 | Elements: 9000 | D:\PlateBuckling_Femap DNV\Plate Buckling_ DNV.modfem

v

MEKS (Meter/Kg/Second) | Femap .
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Load Sets

Right click on Load Sets => Create/Edit
multiple

ONOJOIO

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

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

Create/Edit multiple

N 51
= £

St
Post-Proq
@ Reports

Remove multiple

Renumber
Safety Factors...

Export Standard Load Combination
Export Nastran Load Combination

Press OK.

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

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

Create/Edit Multiple LoadSets - O X
T
AR
%7: % é E 2 m]
3z |¢ ¢
J | | B |E From Clipboard
c c U‘ UI
il il o b1
5 i |7 |8 |2
= - T I
s |2 |2 |2 |z 1 Set
g€ |3 |2 |2 |1 3.
2 [ |2 |2 [2 |3 Set Diagonally
Load Set 1 1
Load Set 2 1 - - Clean Selected
Load Set 3 1 1R [ S
Load Set 4 1 1R [
Selected Rows

s J o]
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Load Groups

OIONO

Click on Load Groups

Press [%#] to select all Load

Sets

Title: Envelop;

Press Create

g 1.4ob 1
=42 Individual Loads (5)
} 3 1. Gravity
% 2 Ballast+crane_outside
[~4& 3. Ballast+crane_inside
43 4 Hydroload_crane _outside
+3 5 Hydroload_crane_inside
-+ Load Sets (4)
4§+ 1.Load Set 1
¢ 2 Load Set 2
#fe 3.Load Set 3

Add Load Group
D [ | ‘I'iue3.||&weloo | |
2.
Safety Factor 1 SetTo Al
1. Gravity Title Sf @
'ﬂ | 2. Ballast+crane _outside
%€ |3.Ballastecrane_nsde *¢ |2.Load Set 2 [1
*2 | 4. Hydroload_cranc_outside ¢ |3 .Load Set 3 i
42 | 5. Hydroload _crane inside % |4.Load Set 4 i
> ~
< v

Note: Load Sets and Load Groups are

analyzed by SDC Verifier.
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Panel Finder. Recognize Sections.

Execute Recognition - Panel —|F.temgmti —

Finder from main menu o
Joint Finder 3

Beam Member Finder

Click on Find

Beam Section Finder

= 0] R ™ o

1. Panel Finder |
All Frames, Longitudinals and Desks Weld Finder
were automatically.
Panel Finder - O *
(I N
Recognition  Filter
Sections Section Details
Show X Show Y Show 2 Show Custom (@) Panels () Plates () Stiffeners
Tile Type Coord Panels &= Title Plates Court Stiffeners Count L
[m]

Section ) X 7 4
Im zoc 7 £8) YT - Panel 1.2 ! !

on = R J EI] EI]
Section X 3 (X = 73.35) X 733 |16 Panel 1.3 7 5
Section X 4 (X = 75.04) X 7504 |8 » Panel 1.4 12 25 X
Section X 5 (X = 76.72) X %72 |16 Panel 1.5 12 13
Section ¥ 6 (Y =-14.15) Y -14.15 7 Panel 16 18 16 @
Section 1 7 (Y = -9.65) Y 965 |1 Panel 17 55 55 By
Section Y 8 (Y = -8.95) Y 835 |5 Pancl 18 - 5
Section Y § (¥ =-1.79) Y 175 |4 [
Sedion ¥ 10 (¥ = 0) ¥ [ 4 il (|| Panel 1.9 5 3 IE]
Section Y 11 (¥ =5.37) Y 537 2 Panel 110 4 2
Section Y 12 (¥ = 8.95) Y 895 4 Panel 1.1 1 1
Section Y 13(Y=1165 Y 1165 |16 Panel 112 1 i
Section Y 14(Y =1415) Y 1415 |9 Panel 113 ] ° 7
Section Z 15{Z = 0) z 0 20 Pancl 112 ] 0
Section Z 16(Z=2.2) z 22 28 = [EN
Section Z 17 (Z - 9.05) z 905 |8 Panel 1.15 1 0
Section Z 18(Z=11.8) z 1.8 2 B |Panel 1.1 1 0 yel
Section Z 19 (Z = 13.3) z 133 2 2 Panel 1.17 1 0 »
Section Z 20(Z = 14.8) z 148 7
Section Custom 21 {136 El... | Custom 4 J “

2 Analyze Set Parameters..
Settings Find QK Cancel
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Panel Finder.

Custom Section

Show Custom: ON (rest OFF)

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

Press and T to export
selected sections to groups

Press /@

Panel Finder — O x
. R
Recogrition  Fiker
Sections 1 Section Detalls
Oshowx [ Showy [ Showz l Show Custom I @ Panels O Plates Q) Stfeners
Tile Type c?':]m Panels + Tile Plates Count Stiffeners Count +
L T
Socion coton 7 1355_cem [0 e 1 5 ‘
Sl pane 213 1 [ =
x| |Panei2ia 1 [ x
ic] lic]
B
2. IE]
§ AsOne Component B
3 Each ltem as Component e
. Fd_As One Group |
T Each Item as Group 2 2
’ . #
Analyze Set Parameters
Settings OK Cancel

Example: It is possible to create custom section based on hull selection:
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Panel Finder. Find Free Edges

Note: Before plates recognition, the model should be checked on free edges. Not correct plate dimensions/direction, plates
with undefined dimensions and as result wrong buckling factor — possible consequences of free edges.

® @ @

| Panel Finder — O
1B
Recognition  Filter
. . Sections Section Detais
@ Cl |Ck Flnd Free edges | Show % [ Show ¥ [ Show Z [] Show Custom (@ Panels () Plates
Tile Tyoe Coord Panels Title Plates Count Stiffeners Count
Section X 1 (X =70) X Free Edge Finder l 1 I
Section X 2 (X = 71.68) X

Press Find Section X 3 (% =73.36) X Selection 7 5
Section X 4 (X = 75.04) X | k=] (] 2] (12 12 2
Section X 5 (X =76.72) X < Al Bt 12 13
e 18 16
54 55

Select all free edges z ;
Blements 4 2

; 1 1

Press ‘@ to preview elements i 1
with free edges 1 1 .
!3' 1 0

@ 1 [

Al None L o

2 Find Close
Py e Set Parameters
Settings Find oK

2 elements connected to 1 Mesh does not coinside

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

Panel Finder - m} X
In Selection details Press Plates (4]
Recognition  Filter
Sections Section Details 1
Show X [] Show ¥ [ Show Z [] Show Custom (O Panels @) Plates () Stiffeners
. ) Sif St -
SeIECt SeCtlon X3 Title Type C?rﬁ][d Panels + Title {.n??gth [w]dth Direction a\toﬂegﬂers altoﬂegﬂerS Rectangular ﬁlaal;neeria\ Thickness [m] *
Section X 1 (X=70) [x 7 # Lencth \ickh #
ection X2 04 71 63 X e 13 o Plate 3.1.1(Y =-8.5,Z=1.1) 0.835 i 0 Edges: 4 i o
. . . 2. Plate 312(Y=761:Z=11) |22 0895 @01 |0 0 Edges:4 | Yes 0018 P
Tlp: If itis necessary to recognize ection =75 1 X| [Plate313(r=671.2=17) |22 0835 |01 |0 0 Edges: 4 |Yes 0018 Fox
| I f . Section X 5 (X = 76.72) [x (72 [16 Plate 314(r=-5827=183) 0835 07333 |(O:-1:0) |0 0 Edges: 4 Yes 0018 F B
p ateson y1orone section press Plate 3.15(1 =492, 2=11) |22 0885 {001 |0 0 Edges: 4 | Yes 0016 F
Analyze Plate 316(Y =-5.82,Z=037) 0895 (07333 |(@10) |0 0 Edges:4  |Yes 0018 e | B
Flate 3.17(r =-4.03,Z=183 0895 (07333 (010 |0 0 Edges: 4 | Yes 0016 F
B |pae3to-3132-11) 22 0895 |@©0-1) |0 0 Edges:4  |Yes 0016 Pl
Flate 3.19(r=-403,Z=037 0895 |07333 (@10 |0 0 Edges: 4 |Yes 0016 P
Plate 3110 ¥ = 2.24;Z = 1.1) | 2.2 0895 |@0-1) |0 0 Edges:4  |Yes 0016 P
Flate 321(r=-0.85,2=037 179 |07333 (@10 |0 0 Edges: 4 |Yes 0013 P
Plate 3.3.1(Y =045, Z=1.1) |22 0895 [0 |0 0 Edges:4  |Yes 0012 roiB
B |Patedz2r-134z-11) 22 0895 |00 |0 0 Edges:4  |Yes 0.012 Pl
Plate 3.33(Y =224, Z=037) 0895 (07333 |(©:-1:0 |0 0 Edges:4  |Yes 0012 P
& eae 334(Y=313Z-11) |22 0895 {000 |0 0 Edges:4 | Yes 0.012 Pl
B| [Pee335(r-2247-183 0895|0733 @10 |0 0 Edges:4  |Yes 0012 Pl
P Plate 33617 =403 Z=11) |22 0895 00N |0 0 Edues:4  |Yes 0012 P )
< >
Analyze Set Parameters.
Settings Find 0K Cancel
, Stiffeners Stiffeners
Length  Width o Same .
Title m] im] Direction along along Rectangular Material Thickness [m]
Length Width
Plate 3.515(v=1373;Z=1... |0.8333 (075 (01,00 |D 0 Edges: 4 Yes o012
Plate|36.1|(v =129, 7=2139) |25 15333 |(0:1:0) |0 0 / Fdges: 8 Yes Min = 0.016

. _
Section ID. Panel ID. Plate ID Plate is rectangle with Plate has elements more
all corners = 90 degrees than from one property
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Plate Dimensions and Thicknesses

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

Width=1

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

11 www.sdcverifier.com



Plate Buckling Dimensions by CSR

Panel Finder Recognition Settings - *
Selection Default Titles by Section Type
[] Use Selection |NI Entities | 4 Section X | Section X|
Fredefined Girders [[Empty) | [#| SectionY | Section Y|
Predefined Stiffeners | [Empty] | |#| Sectionz | Section Z |
Predefined Borders |D | ra Section Custom | Section Custom|
Plates Sections
Minimum Angle Between Plate Edges [0:50] 3= Coordinate Deviation Limit of Section Plane | ﬂ'.ﬂ1|
[ Skip Mot Four Edged Plates Minimum Elements Count in a Section 105
[ Skip Triangular Plates Minimum Angle Between Inclined Plane Mormals [0;%0] k=
Skip Curved Stiffeners
[] Split Plate on Thickness Difference

| Calculate Dimensions by CSR Method | Fo—

2.3.2 Modelling of an unstiffened panel with irregular geometry

Unstiffened panels with irregular geometry are to be idealised to equivalent panels for plate buckling
assessment according to the following procedure:

e) The length of shorter side, b in mm, is to be taken as: c) The width of the model, /,, in mm, is to be taken as:
b=A/a l, = A/l
where: where:
A : Area of the plate, in mm? A : Area of the plate, in mm?
a : length defined in (d), in mm

12 www.sdcverifier.com



Editing plates manually

. . Panel Finder - m] x
To modify plates select them from the list B8]0
and press Set Parameters. It is possible to Recognton Fiter
. . . Sections Section Details
edit (Length / Width / Thickness / ShowX [ ShowY []ShowZ [ Show Custom O Panels @® Plates O Stifeners
Coefficients / Direction). Tile Type Cf:‘]"d Paneis |1 F | e Length  Width 5 ion gl‘g‘egﬂm gl‘g‘egﬂem Rectangular | 22T Thickness [m] o 1
Section X 1(X=70) X 7 ‘ ¢ il ke Length With e ¢
Secton X2 (X= 7168 |X T8 |13 o |Pertivesszain |22 jows oo o 0 Edgesié  |ves 0.018 Al
. . . . Section X 3 (¥ = 73.36) X 73.36 16 Plate 1.1.2(Y=761:Z=1.1) |22 0835 |(0:0-1) |0 0 Edges: 4 Yes 0.018 F
Itis pOSSIble to define parametric Section X4 (X=7504) __|X [ETE %X |Paterr3-s7z=1n |22 losss |@on o 0 Edgesi4  |Yes 00t IES
. . Section X5 (X=76.72  |X 772 |16 e 114(f = 58271, ; E - -
stiffeners along the Length and Width. o 15ve szt oz oo 000 0 lo et e oo |r | @
0 0 0018 PR
0 0 H
If thickness is changed you can see in i 0 0 [ |
o k Plate 4037 5 07 o0 |0 0 ges :
table what was the original thickness Pale 1110(v-226Z=11) [22 085 |00 |0 0 Bigee:d | ver e |r
R Piie 121 (Y=0.89:2-037 [179 0733 |@10 |0 0 Edges:4  |Yes 0013 ;
recognlzed from model: Plae131(Y=0452=11) |22 085 @001 |0 [ Edgesid  |Yes 0012 Follm
B [Peetszir-1azo1ny (22 [oss [mon |o 0 Edges:4  |Yes 0012 e
Plate 13.3(r=224:Z=037) (089 |07333 |(0-1.0) |0 0 Edges: 4 Yes 0.012 F
ThICk.I"IE!SS p Plate 134 (Y =313 Z=17) |22 0835 (@01 |0 0 Edges: 4 Yes 0.012 F ﬁ
p Plate 13.5(r =224 Z=183) |08%% |07333 |(0-1.0) |0 0 Edges: 4 Yes 0.012 F p
ﬂ{rlﬁ {Gﬂglﬂa' ﬂﬂ'l 2' # i\ale 136(r=403:Z=17 |22 0835 @o1n 0 0 Edaes: 4 Yes 0.012 )F 4 ‘
0.016 (Original: 0.012) ==
Settings Find 0K Cancel
Set Plates Parameters (Leave Empty Field to not to Set a Value) X
Dimensions Direction
® Set Length/Width Value [ Swap Direction for
ol ] e vt
Width [m] I:I Al Plates
. () Set Stiffeners Amount along Plate’s Set Direction
Usually you should not modify plate ot : = Diectin X i
directions. But in case it is required press 2 1
Set Direction. Thoknessi] || b
Coefficients - a
c —
" —
oK Cancel
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HOOG

14

anel Finder. Plates Plot

Select Section X3

Select All Plates

Press | 4

Click on Colors + Labels of Ids.

Panel Finder
[#]as

Recognition  Filter

Colors Only

Colors + Labels of Ids

v
|

Colors + Labels of Corners Count
el Colors + Labels of Dimensions
Length Values (no labels)
Width Values (no labels)
Coordinate Systems

Draw Stiffeners along Length/Width

»>HE=

Sections Section Detais
ShowX  [JShowY [IShowZ [ Show Custom O Panels @ Plates O Stffeners
Coord &+ Stiffeners Stiffeners Al
Tile Type ] Panels o| e e WA Diecton aon Rectanglar e, Thickness ]
Section X 1 (X = 70) [x [0 [17 & L4
1IE= S e o - =
ection X4 (X = x X
Seclion X5(X=7672) X %72 |16 Plate 314 (1 o
Plate 3.
Plate 316 ( £y
Plate 3.1
& IEEm &
I3
G G
P (peonair-313z-10) 2
JOJ Potc335(r=2247=1383 |0 07 »
Plata 1% AnE7=110 1F:1 -0y hd
LG > !e‘ I 3
Analyze Set Parameters...
Settings Find oK Cancel




Panel Finder. Stitfeners Plot

Select Stiffeners

Panel Finder - [m} x
[£]=
Select All Stiffeners o—— 1
Sections Section Detals =
ShowX  []ShowY []ShowZ [ Show Custom O Panels O Pates l@mTl
5
B ||| e [L;]”mh [.Wnﬁdth Lo im] 1t m] feame Y ccumed  Propery Relatec |
Press | 4 : : ’
imxooeney X = 0835 300305, 150 12FB —
Section X3(X=7338) X 15 0835 300302, 100+ 10FB
Section X4 (X=7504) _|X 3 x 0835 300302, 100:10FB : x
Section X 5 (X = 76.72) X 16 0.895 300302.100x10FB
. 2 0835 300302. 100 10FB i
Click on Colors + Labels of Ids. ' 088 Mz 000 =)
0.835 300305..150x12FB
I ] 0733 300312 2002078 : &
0835 300305, 150+ 12FB .
0835 300302, 100:10FB
0.835 300302..100x 10FB
0835 300302100 10FB o ;]
B 0835 300302, 100:10FB . B
1.1556 300305..150x12FB
£ 13884 300305, 150 12FB : »
2 [E 5 300302, 100+ 10FB o
S s 200 10107 v 3
Aoyee &
Settings Find oK Cancel

Colors Only
Colors + Labels of Ids

Colors + Labels of Corners Count

Colors + Labels of Dimensions

ncel

Length Values (no labels)

Width Values (no labels)
Coordinate Systems

Draw Stiffeners along Length/Width

>EHEE

N

Vv
<

15 www.sdcverifier.com



Panel Finder. Filter

OlO0J010

Note: 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

Panel Finder
(S 1.

Hecognitinn

Selection: All Entities

Filter: Undefined dimensions

Press Apply Filter

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

Tip: It is also possible to filter plates by shape (triangle, rectangular)

or number of edges parameters.

2 ISaled\nn All Entities I F
Display Panels Plates Stiffeners 4
Fiter Rule 3, | Undefined Dimensions ~ |- I Apply Fiter I
Title {.n?]nglh Width [m] Direction gltgrwegnE:nmh gltuﬁlegn\?vr\sdth Rectangular Same Material [Tmh]lckness Related Panel c1 c2 Psix | '
=l
x
]
L%
=
e
2
»
< >| |
Find by 1D << Previous l:l Next >> €]
Find 5.| oK I Cancel
Undefined Dimensions w
Mone
Undefined Dimensions
Rectangular

E.g. Plates with numbers of edges > 4 can be displayed.
Control using Selection plates from which Sections should be

filtered.

Mot Rectangular (4 Edges)
Mumber of Edges

Length

Width

Thickness

www.sdcverifier.com




Panel Finder. Plot Options

17

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.

#
.

>HEHBE®

Colars Only

Colors + Labels of I1ds

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

Width Values (no labels)

Coordinate Systems

Draw Stiffeners along Length,/Width

Labels of Ids

Labels of dimensions

Labels of Corners Count

www.sdcverifier.com



Panel Finder. Update Plates

In some cases (e.g. stiffener is not modeled) plate is recognized not correctly, dimensions are bigger than in reality which leads
to wrong results. Plate has to be updated manually. In Section X3 plate with Id = 3.7.41 should be split on 2 plates

i ifi 5DC Verifi %
Note: if plates were modified manually and later Eriher

user decided to run recognition of plates - Panel
Finder will ask what to do with modified plates:

- Keep plates that was modified;

- Clear everything and recognition from scratch;

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

Yes No Cancel

18 www.sdcverifier.com



Panel Finder. Split Plate

Panel Finder — O
.
Select Section X3 @[]
Recognition  Filter
Sections Section Details
Show X [] Show Y [] Show Z ] Show Custom () Panels @) Plates () Stiffeners
Select Plate 3.7.41. Comd * " — St St - ~*
Title Type iml Panels Title ] m] Direction along along Rectangular )7 ") Thickness [m]
Length Width &
Section X 1 (X =70) X 7 7 ¢
. l ‘ l Plate 3733 (Y =-1112,Z=5) |08667 |08  |(©:10) |0 0 Fdges:4  |Yes 0016 F
1.IE= = pe37at(r-5822-57 17333 |06083 (@10 |0 0 Edges:4  |Yes 0016 P 1=t
. Section X 4 (X = 75.04) X 7504 |8 %| |Pae373s(r=113287-2 [17333 |08 @10 |0 0 Edges:4 | Yes 0016 Follx
Press Spllt by elements SeclonX5(X=7673 X 7672 |16 Plate 37.36 (Y =-1198. Z=3 _|0.8667 (08 010 |0 0 Edges:4  |Yes 0016 F B
Plate 37.37(v =982 Z=5 |17333 |08  |(0:10) |0 0 Edges:4  |Yes 0016 F
Plate 3738 (Y =-1112,Z=3_|08667 |08  |(0:10) |0 0 Fdges:4  |Yes 0016 P By
Plate 3739 (Y =982 7=42) 17333 |08  |©10) |0 0 Split by Nodes (by 2 end nodes on plate edges)
Selected plate is displayed in L i : 0 Splitly Noies ()
2. 0 0 Split by Elements
Femap_ Select elements for one Plote 3 742 (7 = 1112 2= 1 0 0 Fdges 4 |Ves 0016 F
Plate 3.7.43 (Y =935, Z=1.1) | 2. 10 1] 0 Edges: 4 Yes 0.024 F
plate. And press OK Plate 3744(v=-1192,Z=1..(22  |0.8867 (001 0 0 Edges:5 | Yes 0016 [
B |Pate374str=-11122-0.[08867 (0733 @10 [0 0 Edges:4  |Yes 0016 IrEN
Plate 3746 (Y =-1279;Z=1..[2.1645 |0.8867 |(@:0:1) |0 0 Edges:5  |Yes 0016 P
£ e arary13592-1. 1727 08667 | 001 0 0 Edges:6  |Yes 0016 PR
B |[Pmedsior-asz-1n [22 [osss o o 0 Edges:4  |Yes 0014 Fl@
Plate 38.2 (¥ =761:2=037 (0.895 (07333 [0 |0 0 Edues: 4  |Yes 0.014 PV
IS > |4
Analyze Set Parameters...
Settings Find 0K Cancel

Plate 3.7.41 is replaced with Plates 3.7.48 and 3.7.49
Dimensions and directions are updated automatically

Title

Plate 3.7.48 (Y =

Plate 3.7.43 (Y =
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Add Plate Buckling DNV 2010 standard

In Standards Context menu execute
Add => DNV Plate/Stiffener Buckling
(2010)

Utilization Factor (Eta) = 1.15

Use Plate Average Stress: On

OlOIO

Press OK
(% S | Standards (0} Il
{3 Post-Proce 4 Add v [B s .
-l Reports (0 = Remove Multiple AlsC 4
% Renumber API 4
Clear results ASME VI (2010)
‘ Load From Library DIN 15018 (1984)

DMV Plate/Stiffener Buckling (2070)

- d x

ID Tile  [DNV Buckling Strength of Plated Structures (2010) |

Thickness factor gives a

Description |

Options
Resulting Material Factor

Buckling Resistance is divided on Resulting Material Factor

possibility to increase /
decrease all plates thicknesses
without reanalyzing the model.

E.g. 1.2 means increase

thickness on 20% and decrease

Materials with Yield = 0 [0
Sections |2\|] sections
Plate Buckling

Thickness Factor

3. | lUse Plate Average Stressl

[] Use Absolute Shear for Plate Average (Conservative)

Stress on Element Average

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

Stiffener Buckling
Psi

Z" - distance from neutral axis to axial force paint

stresses

Materials with Yield Stress = 0
I shows how many materials
have yield equal to 0. If value is
>0 press =v to defineyield.

T
I
4 Cancel By default all sections will be

DNV

ENT3001 (2018)
Eurocodel

F.E.M. 1.001 (3rd, 1998)
150 19902 (1st, 2007)

20

1

DNV RP-C203 Fatigue (2016)
DNV CN30 Plate Buckling (1395)

DNV RP-C201 Plate/Stiffener Buckling (2010)

) [7] R

DNV 05-C101-LRFD Weld Strength (2011)
DNV 05-C201-WSD Weld Strength (2011)

checked. Click |=| to modify.

Plate Buckling transforms stresses automatically
into plate direction.

Options about element stresses and plate
stresses are described on the next slide

www.sdcverifier.com



Plate Buckling Stresses

Plate Buckling Stresses

Spl = (Sel1"A1+Sel2*A2+Sel3*A3) | (A1+A2+A3)

One Buckling Factor for plate Plate Buckling Factor = Max(BF1, BF2, BF3)

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

Minimum Element MidPlane:
Sel = Min((51+55)/ 2, (52+56)/ 2, (53+57)/ 2, (S4+58) [ 2))

S51-58 - translated element stresses into Plate Direction

Use Plate Average Stress

On/ \Off

Sel1, Sel2, Sel3 - Average or min MidPlane

v v

21
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Views

OI0J0I1010

i => . . . . .
Execute Views => Add To make nice plots first Views should be created (set of settings how to display plot).
Tltle: Frame SDC Verifier 5.3 - D:\PlateBuckling_Femap DNV\Plate_Buckling_DNV sdcv - m} X
File  Settings Model Recognition Job  Tocls Standard  Post-Processing  Results  Report  Help
: - O 2 SYREEHEEHp- GETW @10 B8 HHE BAOE 4 A4 = L F1 GoToEmbed Mode
Orient model in Femap as shown ][ wist of Views
on picture below (ZY plane) 1D Tile Desciption
+
1+ Add | i
P G Edit Multiple ¢
ress Get ¥ Add View - X
2. Settings *
ID 2 Tile  |[Framel | O Filed Edges o)
Press OK Descripton | v Shading
Show Thickness / Cross Section
Location 4. [] Show Offset
CenterX [73360 | CerterY Certer Z Model Sie oo o v
Rotation X Rotation Y Rotation Z Show Fort e —— >
FG Fatigu..u. 3 1 AutoScale To Selection Magnification )
B9 Tabie Size 18pt e
N Tncl“s o Hicanza - Far Damansiratoa Usa Chly Element Color Property iV
& ' Emﬂz Style Level Colors ~ L
22 Post-Proces! Draw Post Title Bottom Left o
15:19:49 Load Group ™ S
152515 3 soctons wd o= Center fignt =
15:30:16 Saving backy
153017 D:\PlateBuck Legend Digits 0 B
15:55:16 Saving backy
. . 15:3517 D:\PlateBuck [] Show Deformation
Repeat Steps 1-5 2 times to create view 165016 Soene bl e v
for Longitudinals (plane ZX) and Decks pode i e : U BE ERR o Fao 0)| Femap
(plane XY) o e 10
(=2
o Advanced... Get Show
Import all settings Preview 5, Cancel
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Views

Add view

Title: Stiffeners

To make nice plots first Views should be created (set of settings how to display plot).

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

Press Get

Press OK

OICXOI0IC

23

SDC Verifier 5.3 - D#\PlateBuckling_Femap DMNV\Plate_Buckling_DMV.sdcv - O x
File  Settings Model Recognition Job  Tools  Standard  Post-Processing  Results  Report  Help
OE QR SYOEEHEp &L R o0 BEESBE BOE & L 4 = A |F1 GoloEmbed Mode
2K %ﬁm List of Views
5 Uni em
oIl Legend Settings 1D Title Description
44 Number Formats +
(- 2 Frame
]. Mode! T 1 Py
;E Add View |1. - % =
ag= g
g 1
3 %d 2. Settings 53
et B [6 | Twe [Stffeners | O Filed Edges
: . »
[ Description | | v Shading
i-£3 Post Show Thickness / Cross Section
[ Repy  Location 4 [] Show Offset
Center X Center Y Corterz [7612_ || Gt || . s S
o = w Mo ~
Rotation X Retation Y Rotation Z [-90.000 Show - S Sare St
ol ans Ser e
[] AutoScale To Selection Magnification |7.270 -
ize 18pt ~
3.
Element Color Property ~
: _- Style Level Colors w
T Iﬂ‘ Draw Post Title Battom Left ~
14:03:15 D\ ”
}ﬁglg ga\v ] ] =.= Legend Location Center Right w
: . L]
lﬁlg ?Ja\\r Legend Digits 0 =
15:18:15 Savi
15:18:15 D @@ . [] Show Deformation
Modes: 8404 ='= ... 5 deformed Mode! map .
z @ m o
m al (Factaor 1
,t . O IEEDEDnE ' OEEDE DEED mE @
e Scale 10
crm
Advanced... Get Show
Import all settings Preview 5. Cancel
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Plate Buckling Plot

Execute Criteria Plot from Plate
Buckling DNV 2010 context menu

Load Group: 1..Envelop

View: 2..Frame

Press|#  Select: Section X3

Press | Preview

OlOI0I0I0

24

- Standards (1)
BN S |

Input
=] Checks (3}

1..DNV Buckling Strength of Plated Structures (2010)

iC1] 1..Plate Buch

2..Dimension|

Add

Edit

Rename

Copy

Remove

Copy To Standard...

Clear Results

Table (expand/extreme)

Flow Table (over loads)

Plate Buckling Plot

ID Tile

1] [eils |

Criteria Plot

Description |

Options Sections on Selection

Check [1..Plate Buckling (Plate Avg, Bement.|  |ALL k= B ||| |GE] | %@

Load Group 2_I|1..En\relop | % I +3.Section X 3 (X

P Buckling Factor Overall ~

Values to plot Element Values ~

v gfzrme ] 4] e

Labels one 7 lms s

Set Default Title

Edit + 23 Sections

Operation | Add

Search

[ 5.Section X 5 (X = 76.72)
[ 6.5ection ¥ 6 (¥ = -14.15)
[17.5ection ¥ 7 (¥ = -9.65)
[] 8.Section ¥ 8 (¥ = -8.95)
[J9.Section ¥ 9 (¥ = -1.79)
[J 10.Section Y 10 (¥ = O)

[ 11.Section Y 11 (¥ = 5.37)
[[] 12.Section ¥ 12 {¥ = 895)
[[] 13.Section ¥ 13 [¥ = 11.65)
[ 14.Section ¥ 14 {¥ = 14.15)
[ 15.5ection Z 15 (Z = 0)

[ 16.Section Z 16 (Z = 2.2)

Cancel
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Plate Buckling Table

- Standards (1)
-8 1.DNV Buckling Strengih of Plated Structures (2010)

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

Add 3

2. Dimensions and Limits
| Stiffener Buckling Results | & Edit

Rename
EE Copy
Load Group: 1..Envelop Remove

Copy To Standard...

Clear Results

Show plates results: OFF 11]3 e
BR  Criteria Plot
Plate Buckling Table - u]

Press Fill Table w4 (4]

OO0

Plate Thickness  Sxin plate Syin plate Seyin plate Buckling Factor  Buckling Factor
L e [ ] || sectonTae Plate Length [m]  Plate Width fm] diection [Pa] drection [Pa] diection [Pa] Seqv [Pa] Combined Overal

® %

Desciption | [ 083 075 001 2146e+6 -55.09e+6 5362646 13048e+6 039 083
2.Section X2 (X = 71.68) 0 260 002 D.76e+6 18.57e+6 AT 2265+5 013 036
Options 3.Section X3 (X = 73.36) 089 07 001 4187646 1362846 5255046 95.10+5 02 047
Check 1 Plate Buckling (Plate Avg, Bemert Avg) 4.Section X 4 (X = 75.04) 300 260 0.02 D776 -18.60e+6 70846 222766 013 035
— 5.Section X 5 (X = 76.72) 083 075 o001 -16.57e+6 -52 27e+6 63.07e+6 145 65e+6 043 070
Lozd Group 2' 1.Envelop II 6..Section Y 6 (Y =-14.15) 3.3 075 003 52346 10.85+6 1187646 28045 002 013
2 7.Section Y 7 (Y = 565 572 1.05 003 0.08e+6 0.08e+6 0.00e+5 0.500+6 000 000
ble Type Bpand v
8_Section Y 8 (Y =-895) 9.05 336 001 -3543e+6 -1.84e+6 177e+6 346846 0.80 0.90
Search Type Related To Last Parameter v 9.Section Y 9 (Y =-1.79) 220 168 001 -1.70e+6 0.23e+6 12.92e+6 22.49e+6 0.02 015
3 10.Section ¥ 10 (Y =0) 220 168 001 148e+6 D46e+6 7445 12.83+6 001 008
. T1..8ection Y 11 (Y =5.37) 220 08t 001 17.84e+6 0.36e+6 776245 2245 008 028
Display govemingloads | Short Tile ~ | | [12_5ection ¥ 12(r - 8.95) 220 168 0.01 10946 03646 14 20e+6 24 60e+6 003 019
. 13_Section Y 13 (Y = 11.65) 220 168 o001 -27.71e+6 -24%+6 7.94e+6 3721e+6 04 070
Use Show plates results for detailed Faary Fresaren = i aeme el Tredl  wae & =
Parameter Al | | [15.Section 215 =0) 3.3 089 001 9 74e+6 46 70e+6 0.84e+6 426745 056 076
table With I’esultS for a” p|ateS s 1 16..Section Z 16 (Z = 22) 168 080 001 0.00e+6 -3763e+6 -3.80e+6 455826 034 059
. 17.Section Z 17 (Z = 9.05) 250 168 001 -1.54e+6 -2.95+6 -3.13e+6 6.00e+6 0.01 010
. Sort by 18 Section Z18(Z=11.8) 487 336 o0 0.10e+6 0.00e+6 27%+6 4.84e+6 0.01 0.08
OtherW|se Only the Worst results e T o | 13.Sectonz192=133) 336 250 001 208e+6 0.18e+6 119%e+6 21296 0.07 027
20, Section Z 20 2 = 14.8) 336 087 002 443046 78346 T 1288046 001 009
over SeCtionS W|” be Shown Order Descendng Max over Sections [¥ 8./ 1] 9.05 33 001 354346 .84e+6 177646 34685 050 030

Sections on Selection

ALL| s

Bements 8728 < 5
‘Set Defauk Tile 4 Fill Table oK Cancel

Plate Thickness Sxin plate Sy in plate Sxy in plate
[m] direction [Fa] direction [Pa] direction [Pa]

0.00e+6 40.462+6 130.48e+6

Buckling Factor Buckling Factor

Section Title Plate Length [m] Plate Width [m] Combined Overal

Seqv [Pa]

1..Section X1 (X

All results(dimensions, stresses) are from the plate which cause highest
BF=0.55 because Search Type = Related to Last Parameter
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Stiffi Buckling Plot
Execute Criteria Plot from Stiffener B e g Svegh ofFted St (2010
Buckling results context menu D Ceeka
[ 1.Plate Buckling (Plate Avg, Element Ava)
uhi Stiffener Check Plot - O X
. 2 Post-Processing ) Add
@ Load Group: 1..Envelop I3 Reports (1) p o = |
H‘_EI ch:mﬁ Description | [~
. . . Remove Options Sections on Selection
@ View: 5..Stiffeners Copy To Standard... Check [3.Stffener Buckling Restits | s |E SR RS,
Clear Results Load Group 2 ) I1..En\r8|0|) I [" + 3. Section X 3 (X =73.36)
1, pE_Teble (spand/atreme) .
Press #  Select: Section X3 22574 Uing i B Cricna Pl ' o E o
View 3. | 5-Stffeners o |+ |# oL
Bt
@ Press & Preview o — 7|l 3
Set Defautt Title 5. oK Cancel

Edit + 3..Section X 3 (X = 73.36) - [m] X

Operation | Add ~

12 Search

’ Filter
1.
09 [[11.5ection X 1 (X = 70) ~
08 4 []2.5ection X2 (X = 71.68)
- -
07 [14.5ection X4 (X = 75.04)
[ 5.5ection X 5 (X = 76.72)
06 [J6.5ection Y 6 (¥ = -14.15)
[17.5ection Y 7 (¥ = -9.65)
05 [ 8.5ection ¥ 8 (¥ = -8.95)
[J9.Section Y9 (Y = -1.79)
04 [110.Section ¥ 10 (Y = 0)
[ 11.5ection ¥ 11 {¥ = 5.37)
7 03 [ 12.5ection ¥ 12 {Y = 8.93)
[]13.5ection ¥ 13 (Y = 11.65)
L — 02 []14.5ection ¥ 14 v = 14.15)
=Y — 01 [J15.5ection 215 (Z = 0)

[[]16.5ection Z 16 (Z = 2.2)

o
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Stiffener Buckling Table

Execute Table(expand/extreme)
from Stiffener Buckling Results
context menu

Load Group: 1..Envelop

Show stiffeners results: ON

Press Fill Table

OJ0I0

H Standards (1)
-8 1..DNV Buckling Strength of Plated Structures (2010)

Input
Checks (3)
{H] 1..Plate Buckling (Plate Avg, Element Avg)

Dimensions and Limits

[l Reports (1) & Edit
I Rename
B Copy
Remove
Copy To Standard...

Clear Results

1]

‘@ Table (expand/extreme)

13:15 12files wers attached to

B Criteria Plot

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

27

Stiffener Check Table

=] u.alz‘

o w [ ]
Description | [[v
Options

Check 3. stfener Buckling Resuts |
Load Group |- Envelop

Search Type Related To Last Parameter ~

[ Show Stiffeners Element resuits

Fiter by

Parameter Nene i
Value 1

Sort by

Parameter Nene 4

Ords Descending

Sections on Selection

Al ksl |G D) G |

[+ 20Sections . [IENaP
W[
A#

Elements

+ =

Set Defautt Title

- a
Stiffener / Blement Qsd Nsd [N] Vad [N] M1Sd[Nm] M25d[Nm] LUf Shear g’dz""e g"dg"ﬁe"e’ UF Overall =
74105990... | 61631702, | 24638 347371240 [17368592.0 |12345678.... 12345678... 12345678.. 12345678,
1. Stifener 1.1.1 (70; 8.06; 11] 499800  [777773 (356 20153 1007.9 000 013 014 019
2 Stifener 1.1.2 [70; -7.16; 1.1] 275977 [145611 (266 1131 5566 000 018 018 018
3 Stifener 1.1.3 [70: 6.26: 1.1] 313638 (318026 192 1265.0 8325 000 025 024 025
4, Stifener 1.1.4 [70; -5.37 1.1] 07216 [40880.1 1198 1239.1 5196 000 027 0.2¢ 027
5. Stifener 1.1.5 [70; 4.48; 1.1] B (419171 (733 12609 5304 000 028 0.25 028
6. Stffener 1.1.6 [70; -3.58: 1.1] 294426 [I74061 (774 11875 5338 000 02% 024 026
7 Stifener 1.1.7 [70; -2.68; 1.1] 299336 (392778 1306 12073 6037 000 012 009 012
1. Stifener 121 [70; 0.89: 0.73] 131788 |435728  |-7223 3513 175.9 000 017 017 017
1. Stiffener 1.3.1 [70; 0.85; 1.1] 42418 (5700|463 13811 5305 000 010 007 010
2, Stiffener 1.32[70: 1.79: 1.1] 321456 (400165 (338 12867 5483 000 024 019 024
3. Stiffener 1.3.3 [70; 268 1.1] 334621 (432025 (714 13496 5748 000 025 019 0.25
4 Stifener 134 [70; 358; 1.1] 281475 (544337 (694 11353 5676 000 023 017 023
5. Stifener 135 [70; 4.48; 1.1] 05175 (429253 (410 12309 6154 000 023 018 023
1. Stifener 1.4.1 [70;12.28; 13.3] 16065 | 5522744 1524 23705 1185.2 000 032 027 032
2, Stifener 1.4.2 [70; 10.68; 133] 59283 1475811 | 822 T44E 723 000 010 0.08 0.10
3. Stifener 1.4.3 [70; 13.72,133] %3363 [ 917267 (402 2307 1154 000 003 0.04 0.4
4 Stffener 144[70;-13721255] 261506 | 1105630 [107 1628 819 000 005 005 005
5. Stifener 1.45 [70; -10.08; 133] 29842 1014639 |430 491 245 000 005 005 005
6. Stffener 146 [70;-10.03, 1255]  867.72 933582 (315 1235 618 000 003 003 003
7.Stifencr 1.47 70, 10.12, 1405] | 28368 1605455 | 347 299 150 000 006 0.06 0.06
3.Sffencr 14870, 11,12, 1405] 199271 9786201 |21 1248 824 000 024 023 024
(‘J.S(lffeneﬂ.dﬁﬁﬂ 1198, 1405|2822 7887938 (217 1.8 0.9 0.00 0.19 019 019 5 v
oK Cancel

]
G

www.sdcverifier.com




Report. Tables

OIOIOIOIONON0C

Execute Reports => Add =>
Designer - Results

Plate Buckling DNV 2010 check
context menu in model tree =>
Table(expand/extreme)

Type: Expand

Press |“= and select LS; LG loads.

Press OK.

I 557 Checks

]

Remove Multiple

Renumber

Generate Multiple

Wizard -
Wizard -
Wizard - Results
Wizard - Full

Empty
Model Setup

Designer - Empty
Designer - Model Setup

Designer - Results

Designer - Full

EEFEPFR DEED

Presentation

1-[] ate
IE‘lﬁl Generate

Copy
[E Paste

X Remove
‘= Remave Multiple

Restore default title

B?  Criteria Plot

Ctrl+Alt+G
Ctrl+C

Del
Ctrl + Del

| Table (expand/exremne)

=, Flow Table (over loads)
¥ Governing Loads
Results Wizard

Select Loads

Jobs Loads (5 /10)
Al None ALL IL{D/5) LSi4/4) LG/ Clear
1.dob 1 1 IL1. Gravity

[ IL2. Ballastecrane_outside
001 IL3. Ballast+crane_inside
[ 41 IL4. Hydroload_crans_outside

5_| OK I Caneel

ne_inside
;o 4. EA 01 LS1.Load Set 1
Press ‘B and select all X Sections Bl e ca
J1 LS54.Load Set 4
Plate Buckling Table X
Loads 4. Selections (5) (Elemerts) 6.
Press OK. Crt | 1B) m @] [ (@) 2 @ [E]
=i Component 2. Section X 1(X=70f +
EiBTomE 3.|Bpand  § | Companent 3. Section % 2 0 - 7.6/
ST Related To Last | | component 4 Section x 3 (x = 73.35 i
Component '5..Section X 4 (X = 75.04)" %
L] Show Plates Resuts Component 6. Section X 5 (X = 76.72)
[[] Display goveming loads  Short Title 6 ‘Q
Fiter by 2
. Parameter None w
Repeat steps 1-7 for Stiffener - 1
Buckling Results check sty
Parameter Buckling State: Limit ~ o
Order Descending ~ v
4

28
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Report. Plots

Plate Buckling Check Plot - X
- 1. Plate Bucklin i L
S el @  Generate Ctrl+Alt+G éf,i?: | 4l =
Copy Ctrl+C
Click criteri , , 1] pastc . 7 v .
ick Criteria Plot in Plate Buckling ] Pas : A 5
x R Del ‘arameter lections lements .
DNV 2010 check context menu X Remm _ ) Expype e s 7 EEE
*2 emove Multiple Ctrl + Del Plate Width
i Plate Thickness Companent '2..Section X 1 (X = 70) Ll
Restore default title Sein plat drection Componert '3..Section X 2 (X = 71.68)' =
- " Component '4..Section X 3 (X = 73.36)'
Parameter: Buckling Factor 1 B Criteris Piot 9 e desion Comporent’5 Sectin 4 = 75047 =
" 5 £ Component '6..Section X 5 (X = 76.72)'
Overall. B Table (expand/exreme) ki acios Cotioed »
5& Flow Table (over loads) 24 Bucking Factor Overall §o)
W fauerninn | nads
@ Views: Frame_ Values to plot Hement Values ~
Views
» i —
I ..Longitudinals &
@ Press :=, select LS; LG Loads and e £
Press OK. -
x
@ Press . and select all X Sections - v
i Select Loads 6 o
| Jobs Loads (5/ 10)
Al None TIE) LS(4/4) er i Clear
Press OK. B 1.deb 1 041 11 Gravity
[J 41 IL2 Ballast+crane_outside
[0 41 IL3. Ballast+crane_inside
[ 41 IL4. Hydroload_crane_outside
e_inside
Repeat steps 1-6 for Stiffener Buckling A, ﬂ e
. . . 141 L53.Load Set 3
Check with Stiffeners View D101 Lot Ld ot
J1 LG1 Envelop
Repeat steps 1-6 for Sections Y with
Longitudinals View and Sections Z with
Decks View |
< > < >
OK Cancel
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Report. Sort tal

®
®

30

oles and plots by Load

Right click on Plate Buckling DNV
2010 => Sort Tables/Plots and put
in chapters

[EB¥5il 1. Plate Buckling

Click => By Load

] LG1. Envelog = Generate Ctrl+ Alt+G
: Copy Ctrl+C
[ Paste
i (@] LS4 Load 5¢ % Remove Del
= Remove Multiple Ctrl + Del

Restore default title

Criteria Plot

All tables and plots are sorted by
loads. It is possible to sort it By
Parameter; By Selection; By section
as well.

Table (expand/extreme)

Flow Table (over loads)

VE B &

Governing Loads

Results Wizard

Apply To All
Replace

Sort Tables/Plots

|

*|lv v -

Sort Tables/Plots and put in chapters

By Parameter h

Add User Chapter By Load

o
g
N
1@ of |

Blﬂ 1..Plate Buckling (Plate Avag, Blement Avg)
= M
ﬁ 1. Buckling (LG1, 20 sections)

~{IH8 1..Buckling Factor Overall (LG1, 3. Section X 3 (X
{18 Table (LG1, Component 2..Section X 1 (X = 70))
{1 Table (LG1, Component 3. Section X 2 (X = 71 6
ﬁ Table (LG1, Component 4. Section X 3 (X = 73.3¢
ﬁ Table (LG1, Component "5..Section X 4 (X = 75.0¢
{18 Table (LG1, Component '6..Section X 5 (X = 76.7:
ﬂ Buckling Factor Overall (LiG1, Component "2..Sect
-8 Buckling Factor Overall (LG1. Component 3. Sect
-~ {1HB Buckling Factor Overall {LG1, Component ‘4. Sect
~{IHB Buckling Factar Overall {LG1, Component ‘5. Sect
ﬂ Buckling Factar Overall {LiG1, Component "6..Sect
o-[I#] L51..Load Set 1

f-[@] L52. Load Set 2

-] L53. Load Set 3

o-[I[@] L54. Load Set 4

[ W e [ |

[l

Add Load Containers 2. By Selection I
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Report. First Page

|WOLrter van den Bos

|SDC Verfier

|wm.rter@sdcveﬂﬂer.com

<3115 30-10-310

|Zivest 25

|| v

|5dcveﬁﬁer.com

Right click on First Page => Edit. First Page Editor
Engineer detailz
Fill in information about project. L]
Compary
E-mail
Press OK.
Phone
Address
fi 111 Web Site
E %-Generate Ctrl+Alt+G i
& Edit Ctrl= Alt+E [l Logo

1.

Project Details
Number

Name

Custom Fields

SDC v/

VERIFIEER

Put logo on report plots

[ ] vemen T

ik

|Plate Buckiing_DNV

O *

Customer details
Contact Person | | E
Company |Femto Engineering | I
E-mail |ir1fo@femtn.eu |
Phone | |
Address | | v
Web Site |www.femto.r1l |
Logo (]

x
Image
(O From file -

>
® From View | 2 Frame -

3. OK Cancel
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Report

Press [d to generate complete report.

EE

SDC

Report

Plate Buckling DNV

—

Prepared by: Prepared for

sDC

Verifier Femto Engineering

+31 15 30-10-310

sdcverifier.com vaww.femto.nl

Zllvest 25

Engineer: Vouter van den Bos

Customer:

Project Number:

Version:
Date:

1
24/01/2020
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SDC 24/01/2020 Page 47 of 73

3..Stiffener Buckling Results

Property Value
Category Stiffener Buckiing
Parameter Count 77

1..Plate Buckling (Plate Avg, Element Avg)

Category Plate Buckling
Parameter Count 37

Use Absolute Shear No

Convert Stresses into plate direction Yes

LG1_.Envelop
A.Buckling (LG1, 20 sections]

Standard 1.DMY Buckling Strength of Flated Check [51] 1. Flate Buckiing (Flate Ag. Element
Structures (2010) Aug)
LG, Envelop 20 Szotions
Maximum
Plate Plate Plate Sxin Svin  Swin Senv  Bucklin Bucklin Load
Length Width Thickne plate plate plate [Pa] g Factor g Factor
[m] [m] ss[m] directio directio directio Combin Overall
n[Pal n[Pa] n[Pa] ed
..Section X 1 (X 008 000=+6 000et8 50 48e+8 130 48+
=70) [

Section X 2 (X 003 0.00e+6 0.00e+d 3481e+d 73.33e+8
1.68)

.Section X 3 (X 250 173 005 000e+8 000e+ 53 53e+8 B5.10e+8 022 0.47 Ls3

oo it
oF
o

Section X 4 (X 3.00 280 0.02 0.00e+d 0.00e+d 34.40e+0 01.40e+0 0.13 0385 L=4
= 75.04)

5..Section X 5 (X 3.00 280 0.06 0.00e+d 0.00e+d 46.32e+0 1456.06e+ 048 070 Le1
=76.72) [

Section Y 6 (Y 872 1.08 0.02 0.00e+3 0.00e+G 11.91e+8 28.04e+G Q.02 013 Le1
=14.15)

7.SectionY7(Y 872 105 003 -008e+5 -00Be+B 000e+d 050e+6 000 000 =
=-9.65)

Section Y 8 (¥ 805 338 001 - -165e+8 10.11e+8 36.12e+6 080 080 Ls4
= 5.95) 28.352+8
9.Secion Y8 (Y 220 1688 001 -170e+0 -023e+d 1292e+0 2240e+8 002 015 LS4
=-1.79

40..Section Y 10 220 168 0.01 -1.48e+6 -0.02e+8 7.44e+8 12.03e+8 a0 0.08 L=t

11..Section ¥ 11 220 0.84 o -0.3Ge+d  7.78e+8 2224e+8 Q.08 028 Le4

13.04e+8

220 162 001 072e+5 -0.38e+6 15.38e+8 27.57e+8 0.03 0.18 L=t
885 3.38 001 -042e48 -007e+B 85148 44.41e+8 0.48 070 Ls3
3.38 0.7 003 0.00e+8 -1.08e+6 44.18e+8 08.72e+6 034 0.59 LS

338 ooz 0.02 0.00e+d 0.00e+d 11.40e+8 54.00e+8 0.58 o7e L=4

£.05 3.38 0.02 0.00e+3 -0.8Te+d 17.00e+0 45.58e+G 034 0.50 Le4

17..Section Z 17 338 280 0.01 -0.30e+8 -0.05e+8 028e+8 0.00e+d Q.01 0.10 Le1

SDC 2410112020 Page 52 0f 73

Buckling Factor Overall (LG1, Component '3,.3action. X 2 (X = 71.68), w2}
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Check [S1] 1. Plate Bucking (Fiste &g, Element Load Group  LG1, Envelop
Bug)
Parameter Buckiing Factor Owersll Selection Component '3. Section X 2 (X = 71.68)
View 2.Frame
Buckling Factor Overall (LG1, C ‘4, Section X 3 (X = 73.36), v2)
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Check [51] 1. Platz Buckling (Fiste g, Element  Load Group  LG1.Envelop
Aug)
Parameter Buckiing Factor Owersll Selection Component '4. Section X 3 (X = 73.38)
View 2. Frame
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