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

v

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

v

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

SOC Verifier 2020.0.2 m]
. File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
0 e R P | EE - EEE HE BEA M A L 5 = AL |F1 GoToEmbed Mode
New Project.
Open Project..
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Open X
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Organise ~ New folder v ™M @
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= Vitalik o — -
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Individual Loads

Click on Individual Loads

Choose 5 FEM Loads:

Press Create

Press p» on toolbar to analyze job

OO0

SDC Verifier 2020.0.2 - D:\Vitalik\Tutorial\for Femap\PlateBucklingDNV\Plate_Buckling_DNV.sdcv

File Settings View Model Recognition Job Tool Standard Post-P ing Al

Results Report Help

ek s &d@*ﬂﬁ%?gﬂr% HEa & A @ L Fl GoToEmbed Mode

@@ Views (1) 4
- Model *

Calculation Loads  From Existing Resuits (based on Results)

- Jobs (1)
i B gh
-3 Load Groups (0)
FG Fatigue Groups (0)
B8 Tables (0)
i # Plots (0)
5] K Tools
} Standards (0)
4¢3 Post-Processing
~ § Optimizations (0)
[} Reports (0)

FEM Loads

1_Gravity
2_ Ballast+crane_outside
3..Ballast+crane_inside

4__Hydroload_crane_outside
5..Hydroload_crane_inside

| Corilraints (®) Use Constraint
O Inettia Relef

Nodes: 6404 Elements: 000 | D:\italik\Tutorial\for Femap'PlateBucklingDNV\Plate_Buckling_DNV.meodfem

v
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Load Sets

Right click on Load Sets => Create/Edit
multiple

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

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

”

=
i

¢= Create/Edit Multiple

Rename Multiple

11

Remove Multiple

@-N Tools | Renumber

© OO

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.

-
‘H st
Safety Factors...
w23 Post-prl | SV
- @ Optimi Export Standard Load Combination
Report Export Nastran Load Combination
¥4 Create/Edit Multiple LoadSets — o X
cr
2 |3
g ] §| gl 2.|| count |4 E
3 [£ (& [¢2 =
& . © s From Clipboard
O = B~
] |l |2 |3
# g ‘BE g; 3 3.1 Set
CRERERERE !
3 (o |9 (3 |3 (3 Set Diagonally
iLcadSeH 1
|Load se 2 1 (] [ cemseeced |
|Load Set 3 1 ] Riiad
Load Set 4 1 -I Apoan
Selected Rows
4. -OK -Cancel
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Load Groups

OIONO

Click on Load Groups

Press[*#] to select all Load
Sets

Title: Envelope;

Press Create

~FG Fa!lgue Groups (0)
B Tebles (0)
Lo Plots (0)
N Tools

SDC Verifier 2020.0.2 - D:AVitalik\Tutorial\for Femap\PlateBucklingDNV\Plate_Buckling_DNV.sdev - a b
: File Settings View Model Recognition Job Tool dard Post-P ing A i Results Report Help
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Bl Model
D 1 Tile 3, [Envelope
i+ F Recognition M 3'L = I J
-l Jobs (1) Description [ I v
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=42 Individual Loads (5) - -2
42 5. Graviy au] ][4 ] Sefey Factor S ToAl
4@ 7 Ballast+crane_outside
4@ 8 Ballast+crane_inside > 6 Gravity Title Sf &
43 3 Hydroload_crane_outside 2 |7 Ballastsorane outside
L4 10. Hydroload_crane_inside & |8, Ballast+crane_inside % |2.Load Set 2 1
S+ Load Sets (4) & |9. Hydroload_crane_outside +%+ |3.Load Set 3 1
| fe lload Set1 | Y& | 10. Hydroload_crane _inside  4.load Setd 1
{--#§¢ 2.Load Set 2 —— =
\—#§¢ 3.Load Set 3 [ > o~
1. = i.uad&oup: [1)
P T T Envepok < v

| Qlear Resuts

4. _w |

TZ.UD.O1 U.\Vitgin \ IULOiia) G T

NV \[IGIE_DUCKET1g_UTVV_GUIODGURUP_ | 9LEC ZUZU_ 12-U0T ¥ SULD Saved

12:06:51 D:\Vitalik\Tutorial \for Femap\Pl!eB.mkthNV\Pl-!e Buckling_ DNV dal"ryhackLp 14Dec2020 sdch saved

- I\F,

Nodes: 6404 | Elements: 9000 ‘ D:\Vitalik\ Tut:

Femap\PlateBucklingDNV\Plate_Buckling_DNV.modf

MKS (Meter/Kg/Second) | Femap _:

~
v

Note: Load Sets and Load Groups are

analyzed by SDC Verifier.
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Panel Finder. Recognize Sections.

Execute Recognition - Panel ' Recognition |

Finder from main menu JB sointFindes

#C Beam Member Finder
4%  Beam Section Finder
I. [= Panel Finder |
All Frames, Longitudinals and Desks JL  Weld Finder

Click on Find

were automatically.

Panel Finder - o X
48
Recognition  Fikter
Sections Section Details
M ShowX [ ShowY [4ShowZ [ Show Custom @ Panels QO Plates O stifeners
Tl Trpe ci,r:‘,?j — + Title Plates Count Stiffeners Count -

2 =7 i - v ’
Section X 1 (X =70) X 70 17 & Panel 12 1 1
Section X2(X=7168)  |X (7168 [13 = =
Section X3(X=7336)  |X 7336 |16 Fanell.3 7 |5
Section X4 (X=75.04) X [7504 |8 x| [Panelld 12 2 x
Section X5(X=7672)  |X 7672 |16 Panel 1.5 |12 13
Section Y 6 (Y =-14.15) Y [-1435 |7 Panel 1.6 18 16 @
Secton Y 7(Y=-965) __|Y EE Panel 1.7 E 5 )
7T RS - Souins 5 5

lon =, =L T T
Section Y 10(Y = 0) v o 4 B [Panelrs = - L]
Section Y 11(Y=537)  |Y 537 |2 Panel 1.10 ks |2
Secton Y 12(Y=895)  |Y [895 |4 Panel 1.11 1 1
Section Y13(Y = 1165 |Y 165 |16 Panel 112 1 1
Secton Y 14(Y= 1415 _|¥ 1415 |9 Panel 113 K o &
SedfonZ15(Z=D) |z ‘D ‘20 Pancl 1.14 1 0
Section Z 16 (Z = 2.2) z |22 |28 £ ‘ ‘ [ED
SectonZ17@=905 |z [s0s s S B {1 0
SectonZ18@= 118 |2 s 2 B [ranci116 L o o
SectonZ19Z=133) _ |Z 133 |2 B [Pl 1 0 ®
Secthn Z20@=-1U4H |2 LS 7
Saction Cuslom 21 {196 6., [Custos | 14 A a

2 Analyze Set Parameters...
= =] o | o

www.sdcverifier.com



Panel Finder. Custom Section

Show Custom: ON (rest OFF) Custom Section should be used for inclined/curved sections and selections like hull.
Panel Finder - o X
|4
Press and I to export e
H - ections = I’ ection Details
SeIeCte SeCtlonS to groups élsnuwx O showY [ ShowZ l Show Custom I ;)Fanel\:: I O Plates O Stifeners
Tile Type Cood o e Tils Plates Count Siffeners Court. | |4
Section Custom 21 (1368 |Cusom | r | S £ D | &
Press /@ e i i %
k x| |Panezia I lo x
L+
£
& )
o=
2, i@
Y AsOne Component B
3[of e »
T Each ltem as Group 2. yol
]
Analyze Set Parameters
Seftings “Find 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.

OGO

@ s

Click Find Free edges

Fiter

Press Find

Select all free edges

Press| @ to preview elements
with free edges

2 elements connected to |

Sections Section Details
] Show X [ Show Y [ Show Z [ Show Custom (®) Panels O Plates O Stifeners
Tie T C?n?id —_ L Tile Plates Count Stifeners Count L 2
Panel 1.1 10 7
Section X 1 (X = 70) 7 7 PV 18 116 s
Section LY Free Edge Finder - 1 I (1]
Section X § |
Section X4 Selection |7 5 X
Section X =M 12 |25
(AL ke | ! I
Al Entiti '1 jo %
< 12 13 5
I 0
|54 |55 @
5 |5 @
Bements [1 1
.1 }0
s 2 @
4 IF
™ 1 1 &
c 1 0 yol
@ |1 0 o
2. u 2
| Find I Close Set Parameters.
Sengs | | Find OK Cancel

Mesh does not coincide

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

step to do).

run
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Panel Finder. Recognize plates

Panel Finder - m] X
In Selection details Press Plates B[]
Re ition  Fiter
Sections Section Detais I.
B showx [JShowY [JShowZ  [] Show Custom O Panels (@ Plates O Stffeners
Select Section X3. - e O o |#] [ W o S S e T2
. : Length Wicth p
Plate 31.1(f=-85:Z=1.1) |22 0 0
) . . Plate 312(Y=-761:2=1.1) }z,z |08%5 @O0 |0 0 }Edges;-z | Yes |0018 ¢ | 1ER
Tlp: If itis necessary to recognize Plale313(r=671:2=11) |22  |0.495 |00 |0 0 |Edges:4  |Yes 0.018 Pollx
. ect | 7872 |16 Plate 31.4(Y=582:Z=1383) 0835 (07333 |00 |0 o [Edges:4 | Yes o018 e
plates Only fOf one section preSS Plate 315(r=-4922=11) |22 0.895 g(u;ﬂ;-n 0 0 | Edges: 4 Yes 0.016 F
Analyze Pite 316(r=-582:2=037 (0835 07333 |©10) 0 0 [Edges:4 Yes [nots P B
Plte317(r=403,Z=183) 0895 07333 |00 |0 0 |Edges:d  |Yes 0.016 P
B |paestsr-a13z-11 22 Josss |00 [o o |Edges:a  |ves |oo6 P @
Plate 319(r=403:Z=037 0895 07333 [0::0) |0 0 |Edges: 4 | Yes 0.016 P
Plate311oqv=-z.z4;z=1n}z.z 10895 5(0;0;-1) |0 0 }Edges:-s | Yes |0.016 F '
Plate 32.1(r=0.89:2=037) 179 (07333 [0::0) |0 0 [Edges:4 | Yes o013 P
Pate331(r=045.2«11) |22 08% |©01) 0 0 |Edgena |ves o012 N E
B |Pee3szo=136z-11 [22  [osss |0on [0 o [Edges:4 | Yes o012 Fle
Plate 333(f=224:2-037) 0835 (07333 |@-10) |0 0 [Edges:4 | Yes o012 f
P lbserseq-annzo1n 22 l0sss @0 |0 [ [Edges:4 | Yes o012 e |2
B [Pate33s(r=2242x183 losss [07333 [@10) 0 0 |Edgen:a |ves lo012 Fiel
= Plate 336(Y=403.2=11) 122  |08%5 |00 10 0 |Edaes: 4 | Yes 0.012 lFv 2
< >
Analyze Set Parameters
Settings Find 0K Cancel
: Stiffeners Stiffeners
Length  Width = Same i
Title im] ) Direction along along Rectangular Material Thickness [m]
Length Width
Plate 35.15(Y=13.73; Z=1... |0.8333 |0.75 0:1.00 |0 0 Edges: 4 Yes 0.012
Plate 3.8.1|(Y =129:2=239) |25 15333 |(0:1:.0) (0O 0 Edges: 8 Yes Min = 0.016
; Plate is rectangle with
Section ID. Panel ID. Plate ID J 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

Y

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:
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Plate Buckling Dimensions by CSR

Panel Finder Recognition Settings = X
Selection Plates
[ Use Selection [ A1 Entties | ' Minimum Angle Between Piate Edges [0:30] 3]
Predefined Girders [Emoty] | [#] O Skip Not Four Edged Plates

[ Skip Trangular Plates

[0 Spit Plate on Thickness Difference
Fredelined Bordors L ||# [ Spit Plate # Diferent Property IDs

[ Calculate Dimensions by CSR Method |

Predefined Stffeners  [[Empty] | |#

Defaut Ttles by Section Type [

Section X [ Section X| e

Section Y [ Section Y| [ Skip Curved Stffeners

S | Secion?] Lengthen Stffener (Dummy) f t Covers Panel More Than, % | 805
Section Custom [ Section Custom| | value >80% value > 66%

Sections 4¢»

Coordinate Deviation Limit of Section Plane 0.005

Minimum Blements Count in a Section 1044

Minimum Angle Between Incined Plane Nomals [0:90] 3E]

Minimum Angle Between Flat Plane Nomals [0:90] 1

ok ][ cancel

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, /5, in mm, is to be taken as:
b=A/a £y = A2,
where: where:
A : Area of the plate, in mm? A : Area of the plate, in mm?

a : length defined in (d), in mm
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Editing plates manually

To modify plates select them from the list
and press Set Parameters. It is possible to
edit (Length / Width / Thickness /
Coefficients / Direction).

It is possible to define parametric
stiffeners along the Length and Width.

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

Thickness
0.01& (Original: 0.012)

0.016 (Criginal: 0.012)
0.016 {Original: 0.012)

Usually you should not modify plate
directions. But in case it is required press
Set Direction.

13

Panel Finder = {m] X
(S
Recogntion  Fiker
Sections Section Details
M Showx [ ShowY ] Show Custom O Panels @ Plates O Siffeners
[+ Siffeners Stffeners ~
Title Panels Title Length  Widh by csion along along Rectanguar 1. hickness fm]
m] m] Length Wicth Material
Section X 1 (X = 70) X & ! | ! ! | &
Secton X2(X=7168)  |X Plate 1.1.1(f=85:Z=11 [22 085 |(00:1) [0 lo Edges:4  |Yes |00 ¥
Section X 3 (X = 73.36) [x ) Plate 11.2(Y=-761,2=1.1) |22 108%5 (001 |0 |0 Edges: 4 |Yes 10018 |F £t
SectionX4(X=7504)  |X X| [Pae113=671:.2-10 |22 % 001 0 |0 |Edges:4 |Yes |0.018 G E?
Section X 5 (X = 76.72) X Plate 1.1.4 (Y =582, Z = 1.83) .QQQS 33 ‘ID:LO) 70 D ‘Edgeszﬂ | Yes ‘0018 ,F %
Plate 1.15(Y=452.Z=1.1) .22 35 _(DD:-I) _0 _D _Ed_ges:d |Yes ‘DEHG _F
0 [o ¢ | B
0.835 0 0 A
UEION e 1150 - 22 0 0 AL
Plate 1.1.9 (Y = 4. 0.895 0 0 1
Plto 1110(Y-224:2-11) |22 0895 |00 |0 0 Lo 0016 If
P!ae‘\,2.1(v=-0,89_‘2:l137}l179 :07‘333 ‘lO‘l:O) _0 |0 ‘Edoesfd | Yes ‘uma _F
Plate 1.3.1(r=045:Z=1.1) .2'2 10.895 ‘(D‘D:U _D 10 ‘Edgeezd |Yes ‘D‘DIZ _F ]
B [Peteiz2r=13sz-1n |22 josss (@0 [0 |0 Edges:4  |Yes 10012 =
_ |Pate 133(r=224:2=037 [08%5 07333 |0-10) |0 [} |Edges:4  |Yes l0.012 f
B lpaeraaw=3mz-1y |22 |osss |0 |0 10 Edges:4 | Yes |0.012 f 2
p Plate 135 (Y =224.Z=1.83) .0.895 ‘0.7333 ‘lD;~1;D) 70 .D ‘Edges'd .Yea ‘0012 ,F p
Plate 1.36(Y=403:2=1.1) |22 0835 (000 [0 0 Edaes: 4 | Yes 0.012 Y
[# [ > |
e
St OK Cancel
Set Plates Parameters (Leave Empty Field to not to Set a Value) X
Dvnensions Direct
@ Set Length/Width Value [] Swap Direction for
il [ ]
Width [m] tes
O Set Stiffeners Amount along Plate’s: [ Set Direction
o S Direction | X ~| iR i
0 > 1 |
v 0
T T — v
z 0
Coefficients
o ]
2 ]
OK Cancel
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OGO

14

anel Finder. Plates Plot

Select Section X3

Select All Plates

Press M

Click on Colors + Labels of Ids.

Colors Only

e

Colors + Labels of Ids

> EE N

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

Width Values (no labels)
Coordinate Systems

Draw Stiffeners along Length/Width

Panel Finder

M showx [ ShowY

[ Showz

] Show Custom

Title
Section X 1 (X = 70)

on X4 (X =
Seamxs(x %72

X

Type

K

e @ % W

852Z=11)

Plate 31201 =761:2=1.1) |

Plate 3.1.3 (Y

_P]ﬁe:i.lii'( -5.82;

_F|aXP 15(Y =492, |
Plte 316 (Y =582, 2037
|Prate 3.1 7(v=403:2=183 |

Plate 3.18 (Y =-3.1

Plate 3.19(Y =403,
Plate 3.1.10( ;
Plate 321 (¥ =-0.89,
Plate 3.3.1 (¥ = 0.4

Plate 3.3.2(Y = 1.34:

Plate 333 22 0.37)
Plate 3.34(Y=313:2=11)

Plate 335 (Y 183 |08

Plate TRV -4NF7 =11

& & @ x

=% @ 0 &

Set Parameters...

oKk || Concel

o o B i
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Panel Finder. Stiffeners Plot

Select Stiffeners

| ¥4 Panel Finder - o X

Select All Stiffeners \

Section Details

O Pands O Plates I @® Stifenes |

Press [_J

x
X Stiffener 1.1.1 [70; -8. 22 300305..150x12FB

Section X 3 (X = 73.36) X 7336 16 Stiffener 1.1.2 (7 2 300302..100x 10FB

Section X4 (X = 75.04) X 7504 |8 Pl stiener 11370, - 2 300302..100x 10FB

Section X5 (X = 76.72) X 7672 |16 Stiffener 1.1.4 [70, 300302..100x 10FB

. 2. Stiffener 1.1.5 [70: 300302..100«10FB
Click on Colors + Labels of Ids. S 1160 002 1001078

Stifener 1.1.7 [70:
@ Stiffener 1.2.1[70; 4
Stiffener 1.3.1 [70;
Stiffener 1.3.2[70;
Stiffener 1.3.3 [70.

300305, 150:12FB
300312200208
300305, 150128
300302, 10010FB
300302, 100108
Siffener 1,34 70 300302. 10010FB
Siffener 1.3570:4... 300302. 100108
Stiffener 1.4.1[70; 5 N 300305..15x12FB
Stiffener 14, | 300305..150¢ 12FB
Stfener 143(70;1.. | . | [ 300302 100x10FB
Sirnor 1 44T : . 7 =00 100 10ER

OOG

2
2
2
2
N
2
2
2
2
2

= 9 9 ¥

Analyze

Colors Only
Colors + Labels of Ids

@
re

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

Width Values (no labels)

Coordinate Systems

Draw Stiffeners along Length/Width

rEHER

N

_=_n--ﬁ+ m@mm _+ +n
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Panel Finder. Filter

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.

OGO

2284

Panel Finder _ o
Click on Filter tab B[4 .
R it Fiter
ZISebam Al Entties I_y
Selection: All Entities Dy Fanch _® Plics O Siflenen 4.
Fiter Aule 3, | Undefined Dimensions vl - Apply Fiter
Tele };:g“"“ Widhfm]  Direction iﬂ?a " fﬂg‘;{,’m Reclangular  Same Materia md"‘”‘ Related Panel 1 c2  psx | ®
Filter: Undefined dimensions -
&
) B
Press Apply Filter
Table with plates is empty means 5
that there is no plates with »
undefined dimensions. Press OK Jo)
< >|
FindbyID | <<Previous | [ et >> = ;
Find 5. ok | oo

Undefined Dimensions v
Tip: It is also possible to filter plates by shape (triangle, rectangular) None
or number of edges parameters. Undefined Dimensions

. . Rectangular
E.g. Plates with numbers of edges > 4 can be displayed. Not Rectangular (4 Edges)

Control using Selection plates from which Sections should be Number of Edges
filtered. Length

Width

Thickness
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Panel Finder. Plot Options

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.

17

e

>HEBE =

Colors Only

Colors + Labels of |ds

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
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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 SDC Verifi %
Note: if plates were modified manually and later srifler

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; :

Yes . No Cancel

e Section contains plates that were modified manually. Keep plates?
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Panel Finder.

Split Plate

)00

19

Panel Finder s o x
Select Section X3 s
R Fiter
Sections Section Details
Mshowx [JShowY [JShowZ [ ShowCustom O Panels @ Plates O stffeners
Select Plate 3.7.41. o] + o FT e — = ~
Tile Type iml Panels Title pas ) Direction along along Rectangular e Thickness ]
Section X1 (X = 70) [ |17 ¢ ! ! 1 Fadhs ! : ¢
TR ] Plate 39.34 (v =952, 2= 11..[0.9234 056388 |@:0.1. [0 [o Edges:4  |Yes 002 f
[ [secion x3 0x=7339) ; = |rae3ssy-n3zmz-2 173 08 |@10) |0 o |Edges:4 [ Yes 0016 [
D) Section X 4 (X = 75.04) 7504 |8 x| |Pate3s3s(r=1198:Z-3../08667 08  |©10) |0 0 Edges:4  |Yes 0016 B
Press Spllt by elements Section X5 (X=76.72) %72 |16 Plte 3337 (=982.2=5 17333 |08 |@10) |0 o [Edges:a|ves oots s
Plte 39.38(=-11.12:2=3.. [08667 |08 |(0:1:0) |0 [o |Edges:4ves |00t G
Plte 3939(r=-982:2=42) 17333 08 |@10) |0 [o |Edges:4 |ves [o016 e |
2- ¥ K A -1 0 0 Split by Nodes (by 2 end nodes on plate edges)
Selected plate is displayed in Ll ecsoarr- 062 o)) 0 Solk by Hodec oxdered
Flete 3542 (Y = 11.12.2=1.. [0.9667_ 07333 |(0.1:0) |0 [0 3.] SplitbyElements
Femap. Select elements for one Pac3343(=3%.2=110 22 08 |00:1) [0 o Biwd [T I
Plte 39.44(Y=1198:Z=1..[22 08667 |@0-1) |0 o |Edges:5 [ Yes 0018 F
plate- And press OK Pie 3945 (Y =-11.12:Z=0.. | 0.8667 |0.7333 |@10) |0 o |Edges:4 | Yes 0016 e
B [Pate3ssscr-127mz-1. [21645 08667 [@0:1) o o |Edges:5 | Yes 0016 Pl e
Plete 3947 (Y = 1358: Z= 1.. | 17347 |0.8667 |(©0:1) |0 o Edges:6  |Yes 0016 ¥
# omesor-nasnzo1., [08333 [07333 |10 o o |Edges:a | vyes |oo12 F |2
®  |Pee3nior-1207.2-19 [os3m (04 |00 o 0 |Edges:a | ves 0025 [F|®
Pate 312.1(Y=85Z=1.) |22 (0895 @01 |0 0 Edeesi4  |Yes 0014 [fv
M| > r
Analyze Set Parameters...
Settings Find OK Cancel

Plate 3.7.41 is replaced with Plates 3.9.48 and 3.9.49
Dimensions and directions are updated automatically

Plate 3.9.48 (Y =-9.8. Z=2.6)

Plate 3949(Y=-1022:Z=1...

www.sdcverifier.com




Add Plate Buckling DNV 2010 standard

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

DNV Plate/Stiffener Buckling (2010)

= a X

(2010) ID [1 | Tile [DNV Bucking Strength of Plated Structures (2010) | ) )
s [Sandac ] Thickness factor gives a
| = possibility to increase /
e . ion .
Utilization Factor (Eta) = 1.15 : decrease all plates thicknesses
omn i T 2,- without reanalyzing the model.
Buckling Resistance is divided on Resulting Material Factor Eg 1.2 means increase
Use Plate Average Stress: On oo v = o .
& Hstms s Yiakl =0 0 | thickness on 20% and decrease
Sections |23 sections | 5= |-k stresses
@ Press OK Plate Buckling
Thickness Factor m‘
3.E Use Plate Average Stressl
[[] Use Absolute Shearfor Plate Average (Conservative) Materials with Yield Stress = 0
s o Homert = i shows how many materials
[ Include Plate Dimensions (Length, Width, Thickness)in table have yield equal to 0. If value is
>0 press <v todefineyield.
; Stiffener Buckling
#-N, Tool
- H =
@3 Post-Proced| # Add v |@ ass >
|fj Optmzd‘l';;l I Rename Multiple B asc > IE
Rﬂ”ﬂ’ —
=) Runain Muitiple SEE » 4, o By default all sections will be
Renumber H ASME VI (2010) . V| .
Clear results DRl i isaia cios checked. Click ‘=| to modify.
Iy Load from Library H onv 4 ‘ DNV RP-C203 Fatigue (2016)
H DV 1608 and 1612 H DNV CN30 Plate Buckling (1995)
H  EN13001 (2018) DNV RP-C201 Plate/Stiffener Buckling (2010 | l.
H Eurocode3 > DNV OS-C101-LRFD Weld Strength (2011)
B FEM.1.001 (rd, 1998) DNV OS-C201-WSD Weld Strength (2011) Plate Buckling transforms stresses automatically
BL Fodem, 20m) into plate direction.
H 150 19902 (1st, 2007) .
B Norsok Noos (rev3, 2013) Options about element stresses and plate
= [P —— stresses are described on the next slide
B Custom
20 www.sdcverifier.com



Plate Buckling Stresses

Plate Buckling Stresses

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

One Buckling Factor for plate

v

Average Element Stress:
Sel =(S1+S2+S3+S4+S5+S6+S7+S8) / 8

Minimum Element MidPlane:
Sel = Min((S1+S5) / 2, (S2+S6) / 2, (S3+S7)/ 2, (S4+S8) / 2))

S1-S8 - translated element stresses into Plate Direction

Use Plate Average Stress

On/ \Off

Sel1, Sel2, Sel3 - Average or min MidPlane

v

Plate Buckling Factor = Max(BF1, BF2, BF3)

21
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Views

Execute Views => Add

Title: Frame

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

OI0)0I0I0

Press OK

Repeat Steps 1-5 2 times to create view
for Longitudinals (plane ZX) and Decks

(plane XY)

22

SDC Verifier 2020.0.2 - D:\Vitalik\Tutorial\for Femap\PlateBucklingDNV\Plate_Buckling_DNV.sdcv - ] X
¢ File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
e s> g @+2p- BELEDD B0 & A F = L Fl GolokmbedMode
H-®
i B Model LF__Add l.
—  Edit Multiple
Rename Multiple
Add View - X
2. Settings
ID 2 Tile  ||Frame] | [ Filed Edges
Description | ] v | [4 Shading
B4 Show Thickness / Cross Section
Location 4. D Show Offset
Center X |73.360 CenterY  |-3.209 CenterZ (6.900 E
erX  [73360 | Center e _ Model Sle T
Rotation X (-90.000 Rotation Y |0.000 Rotation Z (-90.000 Sho !
0000 ][ show | T
AutoScale To Selection Magnification |6.408
3.0 Ste o >
Cesmanuraton License - For Deranatrascn Lse Only Element Color Property v
Style Level Colors v
[ Draw Post Ttle | Bottom Left v
Legend Location Center Right v
Legend Digts 0 &
122151 Saving back [ Show Deformation ~
19781 RAVGEAT, ~ N [ W g 4 M, ~ =
Nodes: 6404 | Elem, R 3 _ v d) | Femap :
} ’ F 1 —
Ko Y
10
o6
cim
Advanced. Show

| import all setings | | Preview

" Get
g

www.sdcverifier.com




Views

Execute Views => Add

Title: Stiffeners

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

Press Get

OIOJOI0I0

Press OK

23

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

SDC Verifier 2020.0.2 - D:\Vitalik\Tutorial\for Femap\PlateBucklingDNV\Plate_Buckling_DNV.sdcv = X
: File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
NER So® @@k dp- BLEDHH BEO o L A F # L FL GolobmbedMode
i CIET I
i+ E§ Recogi /=  Edit Multiple
- Jobs (T=p  Rename Multiple
o | 2 Add view |1. -
:E|
d 2. Settings
©§ I 6 | Tte [Stffenerd | O3 Fited Edges
E Description | | V [+] Shading
Show Thickness / Cross Section
Location 4-: - [ Show Offsst
Center ¥ |73.360 CenterY  |-0.854 Center Z |7612 (et 7
er = = I: I Model Style | Draw Mode!
Rotation X |-30.000 Rotation Y |0.000 Rotation Z |-30.000 Show I —
= Fort MS Sars Ser
[] AutoScale To Selection Maanffication |7.270 ;
I e =
Element Color | Property
m I - Style Level Calors
aw Post Title EEorrtom Left
] L ] =.= Legend Location
—] m
1221 Z Legend Digits ~
19M o v
Nod aom . [ Show Deformation map .:
n Sord au SR
, mwg m '
m Fi 1
1 , TmmEmn mEEDDDE ' DEEDE DED mE @
(=37 o 1:
©1 0 = = = ——— =
Advanced... Get Show |
| mport all seftings | | Preview 5 Cancel
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Plate Buckling

Execute Criteria Plot from Plate
Buckling DNV 2010 context menu

Load Group: 1..Envelope

]

2. Dimensions and
; 3. Stiffener Bucklin P
[ f& Post-Processing
@ Optimizations (0)

-[i] Reports (0)

View: 2..Frame

Press # | Select: Section X3

Press G Preview

OOOOE

24

_‘ Add
Edit
Rename b [1 ] je
] Copy Description |
Remove
Options
Copy/lo Saridads Check [1.Plate Buckiing (Plate Avg, Element /|
Clear Results T3
LoadGroup 2 J[1.Envepole Y
B8 Table (expand/extreme)
% Flow Table (over loads) Parameter Buckling Factor Overal et
) Criteria Plot Values to plot Element Values v
View 3| 2.Frame v |
Labels [None | |#
Set Default Title
Edit + 23 Sections - m] *
Operation | Add
12 Search
D
11
Filter
"I
08 . [ 1.Section X 1 (X = 70)
08 4
07 “Section X 4 (X = 15.04)
: [ 5.5ection X 5 (X = 76.72)
06 [ 6.Section ¥ 6 (¥ = -14.15)
: m ] 7.Section Y 7 {¥ = -9.65)
05 [ 8.Section Y & (¥ = -895)
7 H []9.5ection ¥ 9 (¥ = -1.7)
04 [ 10.Section Y 10 (¥ = 0)
: []11.5ection ¥ 11 {¥ = 5.37)
03 [ 12.5ection ¥ 12 (¥ = 895)
' [7] 13.Section ¥ 13 (¥ = 11.65)
02 [ 14.Section ¥ 14 (¥ = 14.15)
[[] 15.5ection Z 15 (Z = 0}
0.1 [] 16.Saction Z 16 (Z = 2.2) 7
’

Plate Buckling Plot

www.sdcverifier.com




Plate Buckling Table

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

- Standards (1)

=-JF 1.DNV Buckling Strength of Plated Structures (2010)

- nput
=-[#] Checks (3)

OlOIO

Add b
context menu
“-[I] 3.Stffen| & Edit
@#-¢d Post-Processing | .
- . Optimizations (0)| )
Load Group: 1..Envelope (3 Reponts () |1 Cory
X Remove
Copy To Standard...
Show plates results: OFF Clear Results
I. @ Table (expand/extreme) I |
Plate Buckling Table % Flow Table (over loads) — [m] <
Press Fill Table e B Criteria Plot
o F e | | [[Soctonrie 52 seavtpa el il el )
Description | i~ 8. Section Y 8 (Y =.. 17726 | 34,6826 | 1 0.80 0.50 Lsa| [ @
15_Section Z 15 (. 150045 47.17e+6 | 1 065 082 Lsa| =
Options: |5.Section X5 (X~=... | 63.07e+6 | 145.65¢+6 | 1 049 0.70 Ls1| =
e = e [13.Section Y 13(.. | 7.94e+6| 37.21046 | 1 0.48 0.70 Ls3
o 2 ;LTMQD) riJ [1Section % 1 0= | 5362046 130.480+6 | il 039 063 Ls1
Group . vep: B | [14.Section ¥ 14(.. | 77106 43.480+6 | 1 034 0.59 LS4
16_Section Z16(. | -3.80e+6 45.580+6 | 1 034 0.59 Lsa
MESEES e | 3 Sectionx3(x=.. | 5255045 95.100+6 | Al 022 047 Ls3
Search Type Related To Last Parameter ~ 2_Section X 2 (X 7236 228346 1 36 Lsa
3. | [ Soow sitce romits [4Section x4 (X = | 716208 ] 2245046 i 36 Lss
11..Section Y 11 (. 7.76e+6 22.242+6 D¢ .28 LS4
[ Display goveming loads Short Title ~ 'if_'i's" _m'_z_'i's'( T "_91_!_5 2‘295,5 27| _L.s'_"
. 21_Section Custo 13446 11.92046 | 3 15 Lsa
Use ShOW plates resu|tS fOI’ deta|led sty = |12.Section Y 12(.. | -14.20e+6 | 24.60e+6 1 003 0.19 Ls1
. P artastar None > | |22..5ection Custo. 3.09¢-6 | 1233646 | 1 0.02 0.15 Ls1
table with results for all plates. ' B e l = s =
Oth . I th t |t Sortby [17.Section Z17(.. | -313e+6 6.00e+6 | ! 001 010 Ls1
20.Section Z20(.. |  6.44e6 12.98e+6 1 0.01 0.09 LS4
erwise on y € worst results Cerometer Buicking Factor Overs) 0. Sed::\‘“](.. I 74806 | 12.93¢6 | il 001 | 0.08 Ls1
. N Order Section | E | X
over Sections will be shown. _ Sl (25 Section et T ast] sencs] : i o B
R ke Y |7 Section Y7 (v=_|  000e+6] 0.50e+6 | 1 0.00 0.00 Ls1
AL A= ==l NE L -] Max over Sectio.. | 1.77e+6 | 34.680+6 1 0.80 0.50 Ls4
<23 Sections ~ |
RE =
E::H
2 2 =
r— . | [
Set Defaul Thle 4. OK Cancel
- Plate Thickness Sxin plate Sy in plate Sxy in plate Buckling Factor Buckling Factor
machm ik Ee o] | Bokiiodhin] | g drection [Pa]  direction [Pa] __direction [Pa] eV [Pal Combined Overal

40.46e+6

130.48e+6

All results(dimensions, stresses) are from the plate which cause highest BF=0.55
because Search Type = Related to Last Parameter

25
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Execute Criteria Plot from Stiffener
Buckling results context menu

Load Group: 1..Envelope

View: 5..Stiffeners

Press|#  Select: Section X3

Press B3 Preview

S
®
@
O,
O
®

1% ECI-EN DD

26

tiffener Buckling Plot

Stiffener Check Plot - [m] X
Add
& Edit
. ID [1 | Tite \
\ename
B Copy Description I I v
Remove
Options Sections on Selection
Copy To Standard... Check |3Stﬁener Buckling Results l Al ksl (B 2] G [ ﬁ
Clear Results — : =
LoadGroup 2, | 1.Envepole | [ 3. 5ection X 3 X-73.38 ﬂi ':I
Table (expand/extreme]
B Criteria Plot Perametes Uf Overal & o RS
View 3.| 2 stffeners o |*| |# 2L
Serens
Labe £ s ¢
Set Defaut Title 5. OK Cancel
| I edit + 3.Section X3 (X= 7336) - =] X
|
| Operation | Add v
| Search
0
Filter
[[]1..Section X 1 (X = 70)
4
._Section X 3 (X = 73.36)
[] 4.Section X 4 (X = 75.04)
|| O s.5ection X5 (X = 76.72)
[ 6.5ection Y 6 (Y = -14.15)
[] 7.Section Y 7 (Y = -9.65)
[ 8.Section Y 8 (Y = -8.95)
[ 9.5ection Y 9 (Y = -1.79)
[110.Section Y 10 (¥ = 0)
| | CJ 11.5ection ¥ 11 (¥ = 537)
[ 12.5ection Y 12 (¥ = 8.95)
[] 13.Section ¥ 13 (¥ = 11.65)
[[] 14.Section ¥ 14 (¥ = 14.15)
| | [115.5ection Z 15 @ = 0)
| | ] 16.SectionZ 16 (2 = 2.2) v
=
: -“ -Cuncel
www.sdcverifier.com




Stiffener Buckling Table

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

Load Group: 1..Envelop

Show stiffeners results: ON

Press Fill Table

OJ0IO

= Standards (1)
=3 1.DNV Buckling Strength of Plated Structures (2010)

3. Stiffener Buckling Re

- Pod.-Promm + Add
§. Optimizations (0) & Edit
m Reports (0) Rename
] Copy
Remove
Copy To Standard...
Clear Results

Table (expand/extreme)

]
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

% W

L]

Stiffener Check Table - [m]
g we &
Uf Plate A
D Ll_ ‘ Title Qsd Nsd [N] Vsd [N] M1Sd[Nm] M2Sd [Nm] Uf Shear Side
Description | 30363294 |14091835.. |0.0 |45488264.0 [227241320 [12385678... | 12345678,
o 1..Stiffener 1.1.1 [70: -8.06: 1.1] |[4s9800  [so0105 |00 |2015.9 | 10079 |0.00 0.19
A 3 Stffener Buckling Rescks | | |2-Stftener 112 70: 7.16: 1.1 |275977 178791 oo |13 |556.8 1000 0.19
T 3_Stiffe 1.13[70; -6.26; 1.1, 3136.38 371832 0.0 1265.0 6325 |0.00 .26
LoadGoup 2, [1.Envepole ] |0 S I S 2810 | | | ‘ | | LEEd
Search Ty = 4._.Stiffener 1.1.4 [70; -5.37; 1.1] 307216 |47752.8 0.0 ‘ 12381 6196 |0.00 027
Jonckin SNE | ! ; . ' ;
= 5_Stiffener 1.1.5 [70; 4.48: 1.1] 312618 463054 00 |12609 6304 l000 029
3. ca s 6..Stiffener 1.1.6 [70; -3.58; 1.1] |284426  [418002 |00 [11875 593.8 |0.00 027
[ snow Stfeners Bement resuts 7_Stiffener 1.1.7 [70; -2.68; 1.1} 299236  |3935538 0.0 [1207.3 603.7 |0.00 012
Fiter by | 1. Stffener 1.2.1 [70; 12.9: 6.01] |258403  |s0me |00 [13s58 |s723 000 0.18
A None ~| | |2-suffener12270:1332:637) [3s0062  [209187 00 |8338 |4163 000 013
: 3. Stifener 1.2.3 [70; 12.07: 6.62] |az2518  [412043 (00 |2443 1222 |0.00 005
4_Stiffener 1.2.4[70:129:54] 294759 |16372.7 0.0 ‘ 1535.2 7676 Bw 022
Sort by 5 Stffener 12,5 [70; 12.07 7.22] 592332  |-82615 00 |2425 1713 l0.00 005
Parameter None +| | |6 stfener 126 [70: 125: 461 |428750  [1e63¢2 |00 |22331 |11165 0.00 032
e |7. Stifener 127 [70: 12.3: 46] [428750  [166142 oo |22331  [mes 0.00 0.32
- - 8. Stiffener 1.2.8 [70: 13.73: 6.86] [s14833  [411313 Joo |2977 (1288 0.00 0.05
R*L"’“L k’;" = e eI 3. Stffener 12.9 [70; 12.9:7.83] /9110 [42217 |00 |1870.4 935.2 0.00 025
o H T T T T T
=) R el 10..Stiffener 1.2.10 [70; 12.07; 3.8] 796192  |-26278 00 |460.4 230.2 0.00 0.07
[FeaSaaks & 18 | [Mistfener 1211 70: 1373:7.35) [450109 78343 |00 |2603 1301 o0 oos
o =X 12..Stifener 1.2.12 [70: 12.9: 8.44] 285193  |7975.8 0.0 |1485.4 742.7 10.00 020
p ﬁ 13..Stiffener 1.2.13 [70; 12.9; 3] 3082.19 |62955.5 0.0 ‘ 1605.3 802.7 10.00 0.28
14.Stffener 1.214[70: 1373:3.8]  |415338  [140128 |00 |2402 [120.1 |0.00 0.04
T o Js.Sfenec 1215070 1248 L1 (se1e7 Jesss03 (00 |a772 1886 lo00 oo v
Set Defauit Tile oK Cancel
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Report. Tables

Execute Reports => Add =>
Designer - Results

Results => Check Tables

Press => Check ‘1..Plate Buckling’
=> E

Type: Expand

Press E‘ and select LS; LG loads.

Press OK

Press 1 and Execute

v J—
V —

From List

Select all X Sections

Press OK

Press OK

DOEOOEOOE KOG

28

Add Check Tables - [u]

- s

X

3. [E]

LY

Add » | [l Wizard - Empty -
— 2 = Standard '1..DNV Buckling Strength of Plated Structures (2010)'
— Remove Multiple =
: P @ Wizard -iMadel Setup Check '1..Plate Buckling (Plate Avg, Element Avg)'
22 Renumber [ Wizard - Results Check 2.Dimensions and Limits'
= - Check '3.5tiffener Buckling Results’
¥, Generate Multiple [l Wizard - Full J
Designer - Empty
[ Designer - Model Setup
Designer - Results
Designer - Full
Report Designer 2,
Home Insert Post Processing Import 2.
BH % 5 T HO WL E o ER |
Expand / Components Flow Summarized Forces Summarized Criteria Contour Histogram Expand Beam Member Check | Check
Extreme Extreme Table  (over Selections) Forces (over Loads) Graph Diagram Tables | Plots - X
[ | [ Mere | AL | Lors | \ LS4/ 4) | | wasm | G Cortemt = [ Cear
1_Static Structural ] 41 1L Gravity - step #1
[ 41 IL2.Ballast = crane inside - step #2
IL3..Ballast + crane outside - step #3
IL4. Hydroload outside - step #4
IL5..Hydroload inside - step #5
L51. Load Set 1
5 L52. Load Set 2
. L53. Load Set 3
L54. Load Set 4
LG1. Envelope
Plate Buckling Table ‘ i = s X
5. ; T Compone "
Low | =1 Seectons ) (Bemerts) Vo i [ [=]
= ] 69 | () A B ] A Fier *
Settings
[
oty 4, |Eeand ] |2 Sectonx2=7168 - [ 2
o ion X 2 (X ) “T.Section % 1 (X » 70" | Os
Search Type | Related To Last B[ 2-Sedtion X3 (%= 73.35) 2.Seckon %2 Dt = 7188 p— S
et T 4, Section X 4 (% = 75.04) 3.5ectian X3 06 = 7338 OK | Cancel |
[] Show Plates Results 5 Section X 5 (X = 76.72) & ‘4 Section % 4 (4 = T4
) [ fsection 'S.Sectan X5 (X = 772
[ Display goveming loads | Shart Tile B ection B St Y < A
LI Secbon 7 Secton ¥ 7 {¥ = 945
Fiter by [ Section ‘8.Section ¥ & [¥ = -8.95)"
Parameter None ~ [] Section B.Section ¥ 3 [¥ = -1.79)"
[ Section '710.Section ¥ 10 (¥ = 0
alus 1 L] Saction 17, Section ¥ 17 (¥ ¥
(] Section 12 Section ¥ 12 (¥ = 8.95)
Sort by 7] Section 13, Section ¥ 13 (¥ = 11,65/
< [[] Section '14.Section ¥ 14 [¥ = 1415}
Parameter | Buckling Factor Overall ~ ‘ o [] Section 15.5eckon 215 (Z = OF
: = [l Section 16 Secton Z 16 (2 = 2.3y
Order \ Descending ~| 1™ ] Section ‘17.Sectian 2 17 (2 = 805)
= 9 —— ["] Section ‘tB_Section Z 18 » 1167
1t . | Cancel | 9. = 1 G
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Report. Plots

Results => Check Plots

Press => Check ‘1..Plate Buckling’
=> E

Post Processing
HE % 5 B

Expand / Components Flow Summarized Forces
Extreme  Extreme

Home Insert

Import
= HOWE o
Summarized Criteria Contour Histogram Expand Beam Member

Table  (over Selections) Forces (over Loads)

Graph Diagram

Add Check Plots

= Standard '1.DNV Buckling Strength of Plated Structures (2010)'

Parameter: Buckling Factor
Overall.

I Check ‘1.Plate Buckling (Plate Avg, Element Avg_)'
Check '2..Dimensions and Limits'
Check '3..Stiffener Buckling Results'

|2.

Check
Tables

Plate Buckling Check Plot - b4
Loads
Count |
Views: Frame.
et #] o =
Select Loads j = in Compenents
Parameter Selections (5) (Eements) Group Elements between  »
- Jobs Loads (5 / 10) Plate Length ’m & = /il 7 £
V| [ A | [ mone | [ai] [ wess || saze | [eas Plate Width — "
Press :=, select LS; LG Loads and s Plte Trichnese 1 Secion
o 1..Static Structural IL1. Gravity - step #1 Sxin plte diroction 2 Section X2 (X = 71.68) 7
Press OK. IL2. Ballast + crane inside - step 2 i S 3. Section X3 (X = 73.36) |#]
IL3..Ballast = crane outside - step #3 Sxy in plate direction 4 Section X 4 (X = 75.04) |;]
IL4. Hydroload outside - step H4 Seq 5. Section X 5{X=76.72) —.
IL5. Hydroload incide - step #5 Buckiing Factor Combined |
=g L . i;t‘::j 2: ; Baka s Ol ®
Press B8 and Execute := From List 5. L53.Load Set 3
B 154, Load Set 4
151, Evelope Values to plat | Elemert Values |
Views
1% sefect items - O X 1_Default View
: Ty 4.
Select all X sections. 3 Siinas

Press OK.

OICIOXOIONOIONOXO

Press OK.

29

Fier =1
All Mone
ﬁe_ﬂm L iection % 1= 0. |

I 2-Secan X 2 (X = 16
I ‘3.Section X3 (X = T238)"
‘4.5action %4 (% = TSO4
w"nnn S Saction X § (X = TATY
L Section ‘6 Section ¥ 6 ¥ = -14.15)
[T} Section 7.Section ¥ 7 ¥ = -865]"
[ Section ‘5. Section ¥ & [
[ Section ‘9. Secton ¥ 9 |

vl

9. ]

Close |

[} Section M. Section ¥ 13 [¥ » B

1 Settion "1 1.5ection ¥ 11 (¥ = 5,37
ction "12.5ection ¥ 12 [¥ = 635}
ection 13 Sectan ¥ 13 (¥ = 11.64)
[] Section '14.Sectian ¥ 14 ¥ = 1415}
|7 Section "15.Section 2 15 (2 = 0

[C] Section 16, Secton T 162 = 2.2¢

[T Section 17, Section 217 @ = 05)
| [ Section ‘1B, Section Z 18T » 1181

8. = ] o
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Report. First Page

Right click on First Page => Edit.

Fill in information about project.

Press OK.

E]™ Table
PIV) pref
= &g [V] Resul
2 @@V 1.

# '8V

[&]1. Generate
| & Edit
=l  Rename F2
X  Remove Del
Apply to Selected

® #+[V] Load Sets

@ ) Load Groups

+ Summary
FI] Appendix

30

‘ First Page Editor

Engineer details

Compary [SDC Verfier | [ig

Phone |+31 15 30-10-310 |

Address  [Zivest251.] [

Web Site Isdcvenﬁercom I

= | SDCV |

=]
VERIFIER | . :
[ Putlogo on report plots

Project Details . ‘

orber [ Vemon [ 2

Name |Plate Buckiing_DNV

Custom Fields

Customer details
Contact Person

Company
E-mail
Phone
Address
Web Stte

Image
O From file

® From View

o X
| [
|Fen'to Engineering I ié
I'mfo@fenuo.eu |
l |
| ]
Iwww!ento.ri |

&
Company x
[~
b3
'2.Frame v
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Report

Press | to generate complete report and pressi to convert report to word

Report

Plate Buckling_DNV

Prepared by:
SDC Verifier

+311530-10-310
sdcverifier.com
Zijvest 25

2011 VB Haarlem
The Netherands

Engineer:
Customer:
Project Number:
Version:

Date:
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Prepared for

Femto Engineering

www.femto.nl

Support

1
1811212020

SDC v 24/01/2020 Page 47 of 73
3..Stiffener Buckling Results

Property Value

Category Stiffener Buckiing
Parameter Count 7
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

4..Buckling (LG1, 20 sections)

Standard 1..DNV Buckling Strength of Plated Check [51] 1. Piate Buckling (Fiste Avg. Element

Structures (2010)

Load Group LG, Envelop Selection 20 Sections

Plate Plate Plate Sxin Svin  Srvin Senv  Bucklin Bucklin Load
Length Width Thickne plate plate plate  [Pa] g Factor g Factor

m] [m] ss[m] directio directio directio
n[Pa] n([Pa] n[Pa]

1..Section X 1 (X 300 225 005 000e+S 000e+8 4048e+6 130 483e+ 030 083 Ls1
=70] 8

Combin Overall
ed

2..Section X 2 (X 535 280 0.03 0.00e+8 000e+8 34.81e+8 73.33e+0 013 038 LS4
;Z;::sgm X3(x 250 173 0.05 0.00e+0 0.00e+0 53.53e+0 ©5.10e+0 022 047 Ls3
i 300 280 002 000+ 000+ 34.40e+0 8140e+8 013 038 LS4
3.00 280 005 0.00e+0 000e+0 40.52e+0 ||5.U§e; 048 070 [5-3)
a2 1.05 003 000e+8 000e+f 11.01e+d 28.04e+d 002 013 Ls1
a7z 1.05 003 -008e+8 -008e+8 0.00e+8 050e+d 0.00 0.00 s
005 338 001 - -1.65e+8 10.11e+8 30.12e+0 080 080 LS
220 168 001 -170e+0 023e+8 129240 2240e+8. 002 015 LS

220 108 001 -1.48e+8 -0.02e+0 7.44e+8 12.0Cet8 0o 008 Ls1

11..Section Y 11 220 084 oot -0.38e+8 7 78e+d 2224e+8 008 o028 LS4

(Y=537) 13.04e48

12..Section Y 12 220 188 0.01 -0.72e+6 -0.3%e+8 15.88e+8 27.57e+8 003 Q18 st
(¥ =8.95)

13..Section Y 13 ess 338 001 -042e+8 -D07e+8 B5le+d 4441e+8 048 070 Ls3
(Y =11.65)

14..Section Y 14 338 097 0.03 0.00e+8 -1.082+8 44.18¢+8 03.72e+8 034 058 LS4
(¥ =14.15)

15..Section Z 15 3238 083 002 000+ 000e+8 11.40¢+0 54.00e+8 050 076 Lse
z=0)

16..Section Z 16 895 338 002 0.00e+0 -0.87e+d 17.00c+8 4558e+6. 034 050 Ls¢
Z=22)

17..Section Z 17 33 280 001 -0.38e+8 -005e+8 0.28e+8 0.00e+8 0.01 0.10 Ls1
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Buckling Factor Overall (LG1, Component '3..Section X 2 (X = 71.68)', v2)
Demonsraton Licanse - For Demonstabon Use Ony.
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Check [81) 1. Piste Buckling (Plste Axg. Element Load Group LG1,Envelop
Parameter Buckling Factor Oversll Selection Component "3. Section X 2 (X = 71.08)
View 2.Frame

Buckling Factor Overall (LG1, Ci

‘4, Section X 3 (X = 73.36), v2)
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Check [S1] 1. Piste Buckiing (Piate Avp. Element Load Group  LG1 Envelop
&)
Parameter Buckiing Factor Oversll Selection Component '4. Section X 3 (X = 73.36)
View 2..Frame
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