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Content

» In this tutorial an ABS 2014 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.

» Plate Buckling tables and plots.

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

Launch SDC Verifier

Open project Plate_Buckling_ABS

4 50C Verifier 2020.0.2 - Untitled . O
File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Repert Help
O & = Q|G- ERE RS BEE.m A A = A |Fl GoToEmbed Mode
New Project...
FaY D
Open X

<« v p > ThisPC » New Volume (D:) » Vitalik > Tutorial » forFemap » PlateBucklingABS v O Search PlateBucklingABS

Organise « New folder ==~ [N o
@ OneDrive Name Date modified Type Size

B This PC Input data 12/11/2020 5:11 PM File folder

o 2. I @ Plate_Buckling_ABS.sdcv 11/23/2015 12:22 PM SDC Verifier Project 17 KBI
P 30D Objects
I Desktop
[Z Documents
& Downloads
D Music
[&] Pictures
B videos

‘& Local Disk (C:)
- New Volume (D:

il Natainrt v

Messages E
17:12:40 Floating File name: | Plate_Buckling_ABS.sdcv v| SDC Verifier Project (.sdev:*.sd v
Open Cancel |
Femap .:

www.sdcverifier.com



Individual Loads

OO0

Click on Individual Loads

SDC Verifier 2020.0.2 - D:\Vitalik\Tutorial\for Femap\PlateBucklingABS\Plate_Buckling ABS.sdcv

File Settings View Model Recognition

Job

Tool

Standard  Post-Processing  Automation

Results  Report Help

Choose 5 FEM Loads:

Press Create

Press p» on toolbar to analyze job

NeEe s ae+dr]000B% EOa &/ m L Fl GolbtmbedMode

[#-® Views (1)

-l Model 4.
B8 Recognition

-k Jobs (1)

-+ 2 Ballast+crane_outside
¥& 3 Ballast+crane _inside
42 4. Hydroload_crane_outside
.43 5 Hydroload_crane_inside
+f¢ Load Sets (0)
-+ Load Groups (0)
FG Fatigue Groups (0)
B Tables (0)
-4 Plots (0)
- N Tools
H standards (0)
[+ §2 Post-Processing
~f Optimizations (0)
Reports (0)

@

D

Calculation Loads

Resuits)

2. Ballast +crane_outside

3..Ballast +crane_inside
4._Hydroload_crane_outside
5. Hydroload_crane_inside

Constraints @ Use Constraint

O Inertia Relief

17:21:17 Model D:\Vitalik \Tutorial\for Femap'\Plate BucklingABS'\Plate_Buckling_ABS modfem is opened

17:21:17 Updating Joint Finder...

17:21:17 Updating Beam Member Finder...
17:21:17 Updating Weld Finder...
17:21:17 Updating Beam Section Finder...
17:21:17 Updating Panel Finder...
17:21:17 Updating standards...

17:21:17 Project D:\Vitalik\Tutorial \for Femap\PlateBucklingABS'\Plate_Buckling_ABS sdcv was opened

Nodes: 6404 | Elements: 9000 ‘ D:\Vitalik\Tutorial\for Femap\PlateBucklingABS\Plate_Buckling_ABS.modfem

v

MKS (Meter/Kg/Second) | Femap :
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Load Sets

© OO

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.

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.

. 44 (]?= Create/Edit Multiple
o
~FG R Rename Multiple
i % ; — Remove Multiple
) N Tools |42 Renumber
-H Standar
552 Post-Pn Y  Safety Factors...
- § Optimiz Export Standard Load Combination
() Reports Export Nastran Load Combination
Create/Edit Multiple LoadSets o m] X
E
t e (3|2 2, | count ¢ *
3 2 w v
2‘ i‘ s s From Clipboard
5 & uI uL
2 £ o -
= o 3 - o
2z (& [£ [2 |2 5
E |13 |2 |2 |5 | |
BERERERERE 3l =
E = 2 3 3 =1 Set Diagonally
Load Set 1 1
Load Set 3 1 1R |} i
Load Set 4 1 R ] Clipboard
[cory |
Selected Rows
[ cony |
s
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Load Groups

OIONO

Click on Load Groups

Press[*#] to select all Load

Sets

Title: Envelope;

Press Create

& Views (1)
w-E Model
+-H@ Recognition
=i Jobs (1)
| B 1.dob 1
i =42 Individual Loads (5)
42 1. Gravity
42 2 Balastscrane_outside
42 3 Balastscrane_inside
4 4 Hydroload_crane_outside
+& 5. Hydroload_crane _inside
-+ Load Sets (4)
-+ 1.Load Set 1
+¢ 2. Load Set 2
+j¢ 3 Load Set 3

atigue Group
BB Tables (0)
| 4 Plots (0)
@ N Tools
Standards (0)
#¢2 Post-Processing
- § Optimizations (0)
[l Reports (0)

Add Load Group

D 1 Ttle 3. |[Envelope] |

|

Desciption |

‘3 | 3..Ballast+crane_inside

[ v
2,
AL |2 e Safety Factor D Set To All
* | 1. Gravity Title Sf |:-[-g
Y2 2. Balast-crane_outside *|1.Load Set 1 1
ks _ #* 2.load Set 2 |1
Y& |4, Hydroload_crane_outside 4 |3.Load Set 3 i
| & |5.+ |_crane_inside #¢ |4.Load Set 4 |1
L
v

Note: Load Sets and Load Groups are

analyzed by SDC Verifier.
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Panel Finder. Recognize Sections.

Execute Recognition - Panel W}

Finder from main men
der fro a €nu -&- Joint Finder

7. Beam Member Finder
&%  Beam Section Finder
I. [m Panel Finder |
All Frames, Longitudinals and Desks L Weld Finder

Click on Find

were automatically.

Panel Finder - a X
P, 3!
Recognition  Fier

Sections Section Details
[ Show X [ Show Y [ Show Z [ Show Custom @) Panels O Plates O Siffeners

i Togs cf,.ffd A g Title Plates Count Stiffeners Count L 2

= u Panel 1.1 10 7 7
Section X 1 (X = 70) X 70 17 & Panel 1.2 1 1
Section X2(X=7168)  |X [7168  [13 = - ! =
Secton X3(X=7335) X |33 |16 Jif{ Fonel 15 |7 |5
SectionX4(X=75.04)  |X |7504 |8 o ] R 12 |2 bt
Section X 5 (X = 76.72) X 1 76.72 ‘16 Panel 1.5 ,12 ‘13
Section Y 6(Y =-14.15) Y |-1415 |7 Panel 1.6 18 16 @
Section Y 7 (Y =-9.65) 1Y 1965 |1 Panel 17 |55 55 )
Secton Y8(Y=-895) | |85 |5 === s s
Section Y 9(Y =-1.75) i [P |4 I
Section Y 10 (Y = 0) [¥ ] |4 (B |Penclis |5 |3 e}
Section Y 11 (Y = 5.37) [¥ [s37 |2 Panel 1.10 |4 2 i3]
Section Y 12(Y=895)  |Y [s95 |4 Panel 1.11 1 1
Section Y 13 (Y = 11.65) L4 |11.85 16 Panel 1.12 1 1
Section Y 14 (Y =14.15)  |Y [1415 |9 Panel 1.13 1 o &
Section Z 15(Z = 0) |z [0 |20 il 104 P o
Section Z 16(Z=2.2) |z |22 |28 (B3 | B
SectionZ172=905 |2 [s0s s Panel 115 1 |0
SecionZ18Z=118)  |Z [ns |2 B [Paneitt6 1 |0 »
Section Z 19 (Z = 13.3) z 133 2 Panel 1.17 1 0
Section Z 20 (Z = 14.8) [z |14 |7 o o
Section Custom 21 (136 B.... |Custom | |4 ¥ ] )
2 Analyze Set Parameters...
s [ ] =
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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.
Panel Finder - o X
A 53
Press and g to export e
H - ections = I' ection Details
seIeCte SeCtlons to groups élsnuwx [ Showy [ ShowZ lIZl Show Custom I ;)Pane([: I O Plates O Stifeners
- e c?uid e || [T Plates Court Stffeners Court. | ||
m Section Custom 21 (136 B s 4 u [#]
Press ﬁ‘ B (rars ; : =
e ‘X Panel 214 1 0 ‘x,
L]
x|
i) i
2. &)
§ AsOne Component B
.28 ot | 2
T Each Item as Group. 2. 2
) #
| Analyze Set Parameters.
[ Settings “hind ok | Cancal
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Panel Finder. Find Free Edges

OIO0I0IO

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.

Click [3 to Find Free edges

Press Find

Select all free edges

Press /@ to preview elements
with free edges

2 elements connected to 1

Es =

Recognition  Fiter
Sections Section Details
Fstowx  [JShowY []Showz [ ShowCustom @) Paneis O) Plates O Siffenes
B3 e R
Teie Tpe G0 pane | IF 3. Stfeess Cort. | KB
& Selection S = ‘G &
Section X2(X=7168)  |X [ECEEEE = A s B 2R f 9 (4] 5 elements 4.12] - ! =
Seclion X3 (X=7336) |X 7n% |6 [+ A 1 3 u
Sectic | L ies -~ | [ 7 elements yel 5
Secton X4 (K=7504 X [504 |3 x oH : L | %
SectonX5(X=76.72  |X (w722 |1 vl R E‘“‘e s i 1 o
B @ | | A 3eements - 0
E [ 7 elements 1 |13 )
Bements 5000 %“’“‘"‘"“ L 0
[IE L |55 i}
B
— m|m
L 11
- 0
1 B s @
E ) &
A Nane  S—
2 [ 0 ¥l
; 0
® ([ ] Cose )
& o
| Analyze I Set Parameters...
Settings Find oK Cancel

Mesh does not coincide

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 - a x
In Selection details Press Plates B[4
Re Fitter
Sections Section Details I.
M showx [JShowY [JShowZ  [] Show Custom O Panels (@ Plates (O Stiffeners
Select Section X3. Stferes | Stnen ~ [+
'I‘i.le. [ Type C‘I:no;d | Panels + Tile ﬁw‘ ?’"\Gdth Direction a!?mngh .\#ﬁ Rectangular az";d Thickness [m]
. &
Plate 3.1.1 (Y =-85:Z=1.1) 0 0 :
) . . Plate 312(r=-761:2=11) |22 (0895 |@©0:1) |0 0 [Edges:4 |Yes oot G =t
Tip: If it is necessary to recognize Pate 313(=671:2=11) |22 |08% |00-) |0 0 |Edges:4 ves |oots IE
| | f . 4 72) | | 78.7 I le3.1.4rv=-5.sz;z=1.33p}0.595 “o.733: |10 |0 0 ;Edges:d | Yes |0.018 IF )
p ates on y Tfor one section press Plate 315(Y=492Z=11) |22 085 |@00:1) |0 0 (Edges: 4 Yes 10016 G
Analyze Plate 316 (f = 5.82: =037 |0.895 07333 |©1:0) |0 0 [Edges:4 | Yes |oo1s |
Plate 3.1.7(Y =403 Z=1.83) (0835 0733 |©:1:0) 0 0 [Edges:4 |Yes 0018 |F
@ Plate 3.1.8(=-3.13:Z=1.1) |22 |0.8%5  |(0:0-1) |0 L |Edges:4  |Yes |0.016 F
Plate 319 (Y =403: =037 (0855 07333 |©:1:0) |0 0 [Edgesid |Yes 0016 G
Plate 31.10(¥=224:2=11) |22 0895 |©0-1) |0 0 [Edges:4 | Yes 0016 F
Plate 321(Y=089:Z-037 173 07333 |©10) |0 0 [Edges:4 |Yes o013 [F |
Plte 33.1(Y=045:2=11) (22 |08% [0:01) |0 0 |Edges:4  |Yes 0012 Pl
G [Patess2or-13ez-1y |22 Josss |won o 0 [Edges:4 | Yes 0012 F |
Plte 333(Y=224:2=037) 0835 |07333 |©-10) |0 0 |Edges:4  |Yes |0.012 F
B |pmesaeq-a1zz-11 22 logss |@0n |0 0 [Edges:4  |Yes 0012 P »
P |Plate335(r=2242-18) logss [o7333 [0 [0 0 [Edges:4 |Yes 0012 Fl®
3 Plate 336(Y=40%Z=11) |22 (0895 |01 |0 0 |Edaes: 4 |Yes 0012 v =
< >
Analyze Set Parameters.,.
Settings Find OK Cancel
: Stiffeners Stiffeners
Length  Width e Same .
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 3.6.1|(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 g Plate has elements more
all corners =90 degrees than from one Property

10 www.sdcverifier.com



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:

11 www.sdcverifier.com



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

12 www.sdcverifier.com



Editing plates manually

. . Panel Finder ) = {m] X
To modify plates select them from the list N
and press Set Parameters. It is possible to Recogntion Fiter
. . . Sections Section Details
edit (Length / Width / Thickness / Homx Oy w2z [lSosomm |OPwek  @Pus O Shosn
Coefficients / Direction). The The D e | B | g Lo W g ST S e Sty Tkl [
Section X 1(X=70) X 70 17 & ! | Langh | WAkt | (I
Secton X2(X=7168)  |X 68 |13 Plate 111 (Y=852Z=11) |22  |08% |@0:1) |0 10 Edges:4  |Yes |00 ¥
. . . . Section X3(X=7338)  |X 7335 |16 =) Plate 112(r=761:2=11) [22 085 |00:1) |0 10 Edgesd  |Yes [0.018 [ =
Itis pOSSlble to define parametric SectonX4(X=7504)  |X [7504 |8 x| [Peerizw-s7z-1n |22 [oss |00 |0 lo |Edges:4|Yes [0 [r |[%
. . Section X5(X=7672)  |X %72 |16 e 114 (Y= 58271, [
stiffeners along the Length and Width. ;11,1:2,.‘;22_?.1,??’; 5 :2 :i Y
0 o P B
0 0 i
If thickness is changed you can see in i Pl 1300 g ] ' f
L . e 1.19(r = 13 1 TS
table what was the original thickness P 1LI0(0=2242=10 (22 08% |00:1) [0 o |Edgesd [Yes loois ¢
. P!aie‘\,?.HY:-OBS:Z:Bﬁ?}ll?S :07333 ‘lO‘l:O) _0 |0 ‘Edoesfd | Yes ‘uma _F
rECOgnIZEd from model: Plte 131(Y=045Z=11) |22  08%5 |@0:1) |0 o |Edges:4 |Yes lomz R
E, Plate 132(Y=1.34Z=1.1) _2.2 0895 (@0 |0 D Edges: 4 | Yes »[HJ12 F [
_ |Pete133(v=224:2-037 [08%5 0733 |0-10) |0 lo [Edgesi4 |Yes Joo2 G
Thickness B lpaeraaw=3mz-1y |22 |osss |0 |0 10 Edges:4 | Yes |0.012 f 2
p Plate 135 (Y =224.Z=1.83) lD.SBS ‘0.7133 ‘lD;~1;D) 0 .D ‘Edges'd lYea ‘0012 F p
ﬂﬂ‘lﬁ {Clnglnal {H]‘I 2' ‘ Plate 1.36(Y=403:Z=1.1) |22 0835 [{0:0:1 VD 0 Edaes: 4 |Yes 0.012 VF" J
0.016 (Original: 0.012) i
0.016 (Original: 0.012) el i s s
Set Plates Parameters (Leave Empty Field to not to Set a Value) X
_— -
@) Set Length/Width Value [ Swap Direction for
tenghil [ |
wahml [ ] -
If the direction of plate should be Dl e e do e | A1 >
.. . . . 0 2. Direction X .
modified, define global axis or custom - - -
vector and press Set Direction. doemil [ ] 0
Coefficients L
i [ 1
cz L 1
PaiX L 1
PaiY L 1
OK Cancel

13 www.sdcverifier.com



Panel Finder. Plates Plot

Select Section X3

Select All Plates

Press M

Click on Colors + Labels of Ids.

OO

Colors Only

Colors + Labels of Ids

@
e

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

14

Panel Finder

Plate 33.1(Y = 045: 2= 1.1)
Plate 332(Y=134:Z=1.1)
Plate 333(Y =224: 2 0.37)
Plate 334(Y¥=313,Z-11)
Plste 335 (¥ =224:7=1.83)
Plata 11K IY=4M- 7=11

Siffeners
Direction along

Stiffeners
along
W

Edges: 4

Edges: 4

Rectangular f,‘;”:‘d Thickness [m]

Edges: 4

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

Felrae: 4

www.sdcverifier.com



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.

Panel Finder - [m]
Click on Filter tab E (4] .
Re it Fitter
2 seecton  [AEwtes | &
Selection: All Entities = Pk ® Pam O Sifieen 4.
Fiter Aule 3, | Undefined Dimensions v |- Apply Fiter
Tie L=ogth Whin]  Drecton  Soene® Senes o Rectanguar SomeMaterl (™™ Reted Panel ¢ ez pax |

Filter: Undefined dimensions

Press Apply Filter

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

OGO

FndbylD | <<Previous | | Next >> =
Find 5. ] o=

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

15 www.sdcverifier.com



Panel Finder. Plot Options

16

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.

e

>HEHE=

Colors Only

Colors + Labels of Ids

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

17

Note: if plates were modified manually and later
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;

SDC Verifier

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

Yes Mo Cancel

www.sdcverifier.com



Panel Finder. Split Plate

Select Section X1 (X = 70).

Select Plate 1.9.48.

Press Split by elements

)OO

Selected plate is displayed in
Femap. Select elements for one
plate. And press OK

18

Panel Finder = a X
B4 ‘
ion  Filter
Sections Section Detais
B showx [JShowY [JShowZ [ Show Custom Q) Panels (@ Plates Q) Stifeners
Tile & k""f]“"“ Diection ifn?" 3:..;““ Rectanguar | 3om® Thickness f} el
= ‘ = = |Peeteseenmzaafizm s Jen o o [Esgess  [ves [oois =
Section X 3 (X = 73.36) ‘X 7336 16 Plate 1.936(Y=-11.12,Z=5) ‘03657 ‘IJ,B v(ﬂ:]ﬂ] ‘0 ‘U lEdges,d ;YE! 'O,NZ :F
Section X4 (X=7504) __|X w04 |8 x| |Pate1937(r=10252-5. 08667 05083 |@10) |0 o |Edges:a|[ves 0012 e
Sechpiutamry  IX o7 (36 Piate 1938(r=-952.7-11.. /09234 (06388 |@:01.. |0 0 Edges:4  |Yes 0018 F @
Plte 1939(Y=1328:2-2.. 17333 08 @10 |0 To |Edgesis [ves [oo6 e
Plate 1.9.40 (Y =-11.98:Z=3.. |0.8667 |08 ©10 |0 lo E4 Split by Nodes (by 2 end nedes on plate edges)
Pate 1941 (Y=-1025:Z=5 (08567 0B |@10) 0 o Split by Nodes (ordered)
M) [pue 154200-930:2-57 08667 |06083 |@010) |0 o 3 Split by Elements
Pate 1943(=-1112.:23.. 08667 08 @10 |0 o |Edgeet Ve TO0T5 G|
Plate 1.9.44 (Y =-10.25: Z=4... jossw |08 @10 |0 0 | Edges: 4 :] Split plate by selecting element of main pla
Plaste 1945(Y=-938,Z=5 |08667 |08 ©10 |0 0 | Edges: £ | Rest of the elements will be re-analyzed.
Plte 1946(Y- 582.2-34) 17333 08 @10 0 o |Egesis ves |osts B i
E‘ s o o a7 1y g 20 o oo go o g o | Lyo on L
Plate 1.948(Y = - 0 0 Edges:6 Y Mn=0016 |1 3
p Plate 1949(Y=-11.12,Z=1._. | 08667 |0.7333 |(0:1:.0) ] 0 |Edges: 4 | Yes 0.016 |F
P |Peerssorr-smza1n 22 o8 @0 o o |Edges:z|Yes o024 F®
Plate 1951 (v=-1186:721.122 08687 |(00-1) |0 0 Edoen:5  |Yes o016 v
# < > &
fralyze Set Parameters
Settings Find oK Cancel

Plate 1.9.48 is replaced with Plates 1.9.55; 1.9.56 and
1.9.57
Dimensions and directions are updated automatically

Title

Plate 1.7.55(Y =-9.8; Z=2.6)

Plate 1.7.56 (Y =-10.22: Z=1...

v
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Add Plate Buckling ABS 2014 standard

In Standards Context menu execute Add
=> ABS => ABS Plate Buckling (2014)

Utilization Factor (Eta) = 0.8

Use Plate Average Stress: On

Press OK

OGO G

& Standards (1)

28 S | 1. ABS Plate Ruckling (2014)

#£3 Post-Pr|4 Add » (B ses | B 2B Plate Buckling (2004) |
i é ‘;:;:‘dz’ :l: ::ame :lpslc E  ABS Plate Buckling (2014) l
Copy ASME VIl (2010)
X Remove DIN 15018 (1984)
ﬂ Convert to Custom DNV
Clear results DV5 1608 and 1612

Plate Buckling transforms stresses automatically
into plate direction.

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

19

4:33:09 Updating Beam Member Finder...
4:22:22 deating \:\Ve!d ﬁnde_r_, 2

EN13001 (2018)
Eurocode3

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

ABS 2014

Desctbtion[

Buckling Parameters

Thickness Factor

Pr

IS0 19902 (1st, 2007)
= O
D Ttle  |ABS Plate Buckling (2014)
2.
Maximum Allowable Strength Utilization Factor (Eta). _(}81
Eta is muttiplied on Critical Buckling Factor.
eg [f safetyfactor=1.25. Ba=1/5f=1/125=08

3.| [/ Use Plate Average Stress| (] Use Absolute Shearfor Plate Average (Conservative)

Stress on Element Average

Materials with Yield = 0 [

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

Sections ‘23 sections

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

Pr - proportional linear elastic
limit (0.6 for steel)

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

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

| Plate Buckling Stresses X

Average Element Stress:
Sel =(S1+S2+S53+54+S5+56+S7+58) / 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

- 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)
Close
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Views

Execute Views => Add

Title: Frames

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

Press Get

Press OK.

OI0J0I1010

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

21

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

SDC Verifier 2020.0.2 - D:\Vitalik\ Femap\P ingABS\Plate_| g_ABS.sdev - (m] X
: File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
DEE SeoeYP =@ +p- BLEDDH BOm L AL &F = L Fl GoToEmbed Mode
® = 1 ~
odd l.
7—  Edit Multiple |
f :' =] Rename Multiple
ﬁf B¢ *= Remove Multiple
I 27  Renumber
5 fed Joi
@ = M Add View - X
2. o
ID 2 Tle  |[Frames | 2 Filed Edges
Description I I v | [ Shading
B [J Show Thickness / Cross Section
Location [ Show Offset
CenterX [65288 | CenterY [0382 | CenterZ -E o T—
= Rotation X |-90.231 Rotation Y Rotation Z
L] Font MSSansSed v
AutoScale To Selection Magnification .
3.0 ee = .
N Tod Blement Color Property v
H sta L 1
@23 Pog Style Level Colors N
ks - *
1:%”; g" ] Draw Post Title .Bdtoml_ﬂ v
18:21:17 D
18:21:17 D Legend Location Center Right A\
18:36:17 S4
18:36:17 D R 7
18317 b Legend Digits 0 = -
Nodes: 640 D Show Deformation nd) | Femap .:
z = Lo oo T
| - 1
10
Advanced... Get Show
Import all settings . Preview 5'. Cancel
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Plate Buckling Plot

Execute Criteria Plot from Plate
Buckling ABS 2014 context menu

Load Group: 1..Envelope

View: Frames

Press|# | Select: Section X3

Press G Preview

OIOI0I0I0

22

Standards (1)

1..ABS Plate Buckling (2014)
- Input

=[] Checks (1)

BRI 1. Plate Bugeia
Post-Processing + Add
Optimizations (0) | ¢ Edit
Reports (0)

Rename

COP"{

. & 4

Remove

Copy To Standard...

Clear Results

Table (expand/extreme)

Flow Table (over loads)

Criteria Plot

»

Plate Buckling Plot = X
D [ | Ttle |
Description | [E%
Options Sections on Selection
Check [1.Plate Bucking ABS 2014 Plte Ave] AL RS || [} 3 it ‘@ 4.
Load Group 2| 1. Envelope i | [ + 3. Section X 3 (X = 73.36) | I
Parameter Buckling State Limit v Vv (X
Valuestoplot | Blement Values v 2L
View 3| 2 Frames V| £ Bements EEN

Labels flone] #|  ms Move | |&#
Set Default Title 5_ 0K Cancel
Edit + 23 Sections — O ®
Operation | Add .

Search

o

Fier

| O 1.sectionx 1 px=70) |
ction X 2 (¥ = 71.68)

14 -Section X 4 (X = 75.04)

[ 5.Section X § (X = 76.72)

[ 6.Section Y 6 (Y = -14.13)

[17.5ection ¥ 7 ¥ = -9.65)

[J 8.Section ¥ 8 (¥ = -8.95)

[J9.Section ¥ 9 (¥ = -1.79)

[J 10.Section ¥ 10 (¥ = O)

[ 11.Section Y 11 {¥ = 5.37)

[] 12.5ection ¥ 12 (¥ = 895}

[[] 13.Section ¥ 13 (¥ = 11.65)

[ 14.Section ¥ 14 (¥ = 14.15)

[ 15.Section 215 (Z = 0)

[[] 16.5ection Z 16 (Z = 2.2) ;
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Plate Buckling Table

Execute Table(expand/extreme) - 8 x
. s S
from Plate Buckling ABS 2014 S 5
L} [1 ] Tee [Tobke (G123 Sectons) ] || Section Ttle P T
context menu s | Tl e T »
ot T T T — -
Check [ Plate Bucking ABS 2014 (Plate Avg. Bemort 4] | |15-Section Z 15...._e+6 46.70e+6 EEDYS 42676 00
) st 2o [Lonsee Tl |y e — —r
Load Group: 1..Envelop e — ST T — — S
e e — — —
3mmmn] = e -,
gove M. = e E E 7
. o T T —
ShOW plates reSU|tS. OFF s 22 Section Custo.._e+6 AT7es8 344e+6|  [11.53e-5 |6 | 010
Parameter None ¥ | [17.5ectonZ17(. ee6 29546 ERER |
1 18.Section Z18(.. js6 0.00e+6 27%+6 4836
12.Section Y 12(... #+6 -1.14e+6 71588&6 275!&-57
Sortby 9. Section Y3.(¥ =... ee6 0206 12526 224205
. Paraier Bucking State Limt < SSedm.:‘YGW- :«ﬁ -11.682+6 655846 11.95e+6 |
@ Press Fill Table ot B | s — o — —
23.Section Custo... ek 1346 125046 24345 |
ek e |7.Section Y7 (v -.._ o6 0085 0005 008e+6 |
ALk BER eS| Max over Seclio... 46 1885 177es6 3868ee8
+ 23 Sections
x -
L2 2
=B Standards (1) B
& 1..ABS Plate Bucking (2014) Bemerts EXm| . 3
(h;l'nlp:dxs M Set Defaut Ttle 4 | free 0K Cancel
BRIC1] 1. Plate Buc AT - R
g3 PostProcessing | 4
{. Optimizations (0) Edit .
=@ @mﬁ;ﬁ: Rename Use Show plates results for detailed
s 0l
o table with results for all plates.
Copy o Standard.. Otherwise only the worst results
Clear Resuits over Sections will be shown.
Table (expand/extreme)
Flow Table (over loads)
Criteria Plot
Ll
; . Stress x in Plate Stress y in Plate Stress xy in Plate  Equivalent Stress . Buckling State
Section Title Plate Length [m]  Plate Width [m] Plate Thickness Direction [Pa) Direction [Pa) Direction [Pa) [Pa] Uktimate Strength Limit

| 1. Section X 1 (X = 70)

-4 42e+6 -17.43e+6 -21.13e+6 40.11e+6

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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Report. Tables

Execute Reports => Add =>
Designer - Results

Results => Check Tables

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

Type: Expand

Press |§‘ and select LS; LG loads.

Press OK

and Execute ‘= From List

Select all X Sections

Press OK

Press OK

DOEOOEOOE KOG

24

Add

- e

] Add Check Tables

> | Wizard - Empty

Remove Multiple

1

2

62 Renumber

S

¥, Generate Multiple

Wizard - Model Setup
Wizard - Results
Wizard - Full

Designer - Empty
Designer - Model Setup

sl eoE®

E]

I. Designer - Results
Designer - Full
Report Designer 2,
Home Insert Post Processing Import 2.
E B 8 B % HOE W E o Bl
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 "
Loads [ 5| E (5) (Blements) 7. Group Elements between ¥ LB |
= Al @ W H| [ 2 ] AL Filtar x
S ¥ = o]
(e 4. I VI 2 SectionX2(x=7168 | H I@m ‘1.Section X 1 O« 70" | 6. 2
Search Type Related To Last v [3-SectionX3(x=7336) LAl ZSechon X1 = TLEEK p— _—
9 A o . © | 4.Section X 4 (X = 75.04) x 4 Section X3 (0 = 7336 I 0K I | Cancel
- fatey 5. Section X 5 (X = 76.72) L o = 4 Section %4 (X = T304
5 i 5.Section X5 (% = T&T2
[ Display govemingloads | Shart Title ﬂ T Section '6.5ection ¥ 6 [Y = -14.15)
" LI Secbon 7 Secton ¥ 7 {¥ = 945"
Fterby 7] Section ‘8. Sectian ¥ & [¥ = -0.95)
Parameter None v [] Sectian B.Section ¥ 9 [¥ = - 179"
[ Section '710.Section ¥ 10 (¥ = 0
1 [l Section 1. Saction ¥ 11 ¥ = 5,37y
(] Section 12 Section ¥ 12 (¥ = 8.95)
Sort by [ Secticn '13.Section ¥ 13 [¥ = 11.65)
[C] Section ‘14.5ection ¥ 14 [¥ = 1415}
Parameter Buckling State Limit ~ ~ [] Section "15.5ecton £ 15 ( = 0
- [[] Section "18-Sectan T 16 (2 = 1.0y
Order Descending ~ b [ Section ‘17Saction 17 (Z = .05}
[ Section '18.Secton Z 18 Z = 118} :
P 9. Cancel Y e i
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Report. Plots

Results => Check Plots

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

Insert Post Processing
H B 5 %

Expand / Components Flow Summarized Forces
Extreme  Extreme

Home

Il
Summarized
Table  (over Selections) Forces (over Loads)

HO Wl £ o

Criteria Contour Histogram Expand Beam Member
Graph

Diagram

Add Check Plots

=l Standard '1.ABS Plate Buckling (2014)

Parameter: Buckling Factor
Overall.

Views: Frame.

| Check '1.Plate Buckling ABS 2014 (Element Avg)' || 2.

l.
y
Check| Check
Tables

Plate Buckling Check Plot

Select Loads

Press OK.

Press OK.

OICIOXOIONOIONOXO

25

Jobs Loads (5 / 10)
Press| ‘=, select LS; LG Loads and Co] (e ] [ Crom ] [5ae | [Ewm ]
==/ ’ B 1. Static Structural C141 11, Graviy - step #1
Press OK. IL2..Ballast + crane inside - step #2
IL3. Ballast + crane outside -step #3
IL4. Hydroload outside - step H4
IL5. Hydroload inside - step #5
151, Load Set 1
LT — 2 152 Load Set 2
Press B and Execute := From List 153 Load 523
=t 154 Load Set 4
LG1..Envelope
[3 select tems -
Select all X sections. i
[ |
[ ¥Fecton Tsecton X 1 X = 701,

I 2-Secan X 2 (X = 16
I ‘3.Section X3 (X = T238)"
‘4. 5ection X4 0 = TI04)

!ﬂ‘."nan S Saction X § (X = TATY
L Section ‘6 Section ¥ 6 ¥ = -14.15)
[Tl Section 7 Section ¥ 7 [¥ = 865"
[} Section ‘6.Section ¥ & {¥ = -5.95)

[C] Section "11.5ection ¥ 11 (¥ ¥
[ Section '12.Section ¥ 12 [¥ = BI5)
[ Section 13 Sactan ¥ 13 (¥ = 1165y
[C] Section ‘14 Sectian ¥ 14 ¥ = 14.15)
|7 Section "15.Section 2 15 (2 = 0

[[] Section “16.Secton T 16 (2 = 2.2¢
[T Section 17. Section 2 17 7 = S05
| ["I:Section ‘18, Section Z 18/ = 1187

8. = ] o

3.

Loads

- X

5.9

Parameter

Plate Length

Plate Width

Plate Thickness

Stress xin Plate Direction
Sress y in Plate Drection
Stress xy in Plate Direction
Equivalent Stress

Uttimate Streng
Buckling State Limit

Values to plot Blement Values &

Views
1. Default View lll‘

3 Stifeners Ed

1 s

& (L

Limits None

Selections (5) (Eements)

I i

= From List
in Components
Group Elements between

3

5_Section X 5 (X = 76.72)

o] (@] [x] [%] [#]
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Report. Sort ta

®
@

26

Execute Plate Buckling ABS 2014
=> Sort Tables/Plots and put in
chapters

oles and plots by Load

ER%T1] 1. Plate Bucking |

2 Em LG1..Envelop

-5 LS1.Load S¢

Click => By Load

5@ LS2. Load Se

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

(@] LS3.Load Se
5 (@] LS4.Load S¢

o
e
x

0EE 8|

Generate Ctrl+Alt+G
Copy Ctrl+C
Paste »
Remove Del
Remove Multiple Ctrl + Del

Restore default title

Criteria Plot

Table (expand/extreme)
Flow Table (over loads)
Governing Loads
Results Wizard

Apply To All
Replace
Sort Tables/Plots

o
v
N
mof |

vylv v -

Sort Tables/Plots and put in chapters

By Parameter

H

Add User C-hapter

By Load

Add Load Containers 2.

By Selection

- ..

=-{ 1.Plate Buckling ABS 2014 (Plate Avg, Element /

= lZ][i] LG1. Envelop

EE 1..Table (LG1. 23 Sections)
B3 1..Buckling State Limit (LG1, 3..Section X
-{/IfB Table (LG1. Component 2..Section X 1 (*
M8 Table (LG1, Component ‘3. Section X 2 (x
-8 Table (LG1, Component "4..Section X 3 (*
(B8 Table (LG1. Component ‘5. Section X 4 (x
~[MIBB Table (LG1, Component ‘6..Section X 5 (*
B3 Buckling State Limit (LG1, Component 2.

- Buckling State Limit (LG1, Component '3..
MK Buckling State Limit (LG1, Component '4..

MBS Buckling State Limit (LG1, Component '5..

(I3 Buckling State Limit (LG1, Component '6..

&-[M@) LS1..Load Set 1
#-[[#) LS2. Load Set 2
®-[@) LS3. Load Set 3
&-[FI[@) LS4. Load Set 4
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Report. First Page

OJOIO

27

Right click on First Page => Edit.

Sl @] Generate Ctrl+Alt+G
Mo
. ; ~HF] P Edit Ctrl+Alt+E
Press | to select engineer and h m@ + W —
custom from library I
Select Image From View and pick
‘2..Frame’.
b First P Edit: — O *
Press OK. 4 First Page Ector
Engineer details 2. Customer details
Engineer |Support | Contact Person |cu5tomer | E
Comparty |SDC Verfier | = Compary |com|:|arr)r | :ﬁ:
E-mail |support@sdcveﬂfier.com | E-mail |wstomer@compan}'.com | o
Phone |+31 15 30-10-310 | Phone |+31 15 555-55.55 |
Address [Zilvest 251..] || Address [Zilvest 25[.] | w]
Web Site |sdcvenﬁer.com | Web Site |company.com |
- [ SDCV |5 -
x| Compan x|
VERIFIER pany
[&] Put logo on report plots i
Project Details - O B
Mumber I:I Version |1 =
MName | | x
3. |® FomView |2 Frame vll
T ‘. T |
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Report

Press

to generate complete report and pressE to convert report to word

Report

2z
I
red by: Prepared for

SDC Verifier company
+311530-10-310 +31 15 555-55-55
sdcverifier.com company.com
Zijvest 25 Zijvest 25
2011 VB Haarlem 2011 VB Haariem
The Netherlands The Netherlands.
Engineer: Support
Customer: customer
Project Number:
Version: 1
Date: 11/12/2020
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O

—
Generate Exportto Export
Word to PDF

Checks
This paragraph contains checks descriptions with their results.
1..Plate Buckling ABS 2014 (Plate Avg, Element Avg)

Property Value
Category Plate Buckling
Parameter Count 26

Use Absolute Shear No

Convert Stresses inlo plate direction Yes

LG1..Envelop

1..Table (LG1, 23 Sections)

Standard 1.ABS Plate Bucking (2014) Check [S1] 1..Piate Buckiing ABS 2014 (Piate Avg.
Element Avg)
Load Group LG1.Envelop Selection 23 Sections
Search Typ Related To Last
Plate Plate Plate Stress x Stress y Stress Equivale Ultimate BucklinglLoad
Length Width Thickne in Plate in Plate xyin  nt StressSirength State

[m] ] 33 Directio Directio Plate  [Pa] Limit
n[Pa] n[Pa] Directio
n [Pa)

8_Section Y 8 (Y 905 336  001-3543e+d -184e+6 177e+0 3468+ 060  21.38 Ls4
=-8.95)
13.Section Y 13 220 188 001-2771e+d -240e+8 704c+b 2853e+8 042 1302 LS3
(¥ = 11.65)
16._Section Z 16 748 338 002-2581e%d -218e+0 434eed 240%es8 022 360 Ls4
Z=22)
15.Section 2 15 236 080 001 074e+6-40.70¢+0 00440 4267e+0 054  1.00 Ls4
Z=0

2.Section X 2 (X 300 280 002 0.78e+8-1307e+8 -7.14e+d 2284e+8 010 005 LS4
=7168)

4._Section X 4 (X 3.00 260 002 -0.77e+8-1860e+0 -7.08e+6 2227e+8 0.08 084 LS4
=75.04)

3.Section X3 (X 3.00 173 002 -477e+8-2080e+6-24.64e+8 47.23e+8 017 078 LS4
=7336)

14, Section Y 14 238 0s2 0.01 560e+0-23.05e+8 -7.71e+6 31.32e+8 030 0.73 Ls4
(¥ =14.15)

5..Section X 5 (X 3.00 173 0.02 -450e+6-17.64e+8-21.42e+0 40.64e+8 012 0.57 LS4
=76.72)

1..Section X 1 (X 2.00 173 0.02 -4.42e+8-17.43e+0 21,132+ 40.11e+8 012 055 LS4
=70)

19 Section Z 19 336 250 001 -208e46 -0.18e+8 11.81e+6 20.63e+8 0.04 0.42 Ls1
(Z=133)

11_Section ¥ 11 220 084 0.01-17.84e+0 -0.20¢+0 7.708+0 22.24e+0 0.08 038 LS4
(¥=537)

21..Section 338 277 002 052e+8-1104e+8 134e+d 11.0Ze+8 0.03 0.19 LS4
Custom 21 (136

Elements)

22_Section 272 188 1121e+8 -377e+8 344e+8 115448 002 010 Lst
Cuslom 22 (84

Elements)

17_Section Z 17 2.50 168 001 -1.54e+48 -205e+6 -3.13e+80 5.00e+8 0.01 0.07 LSt
(Z=9.05)

18.Section Z 18 437 338 001 -0.10e+8 000e+8 270e+8 4353e+d 0.00 0.08 Lst
Z=118)

12..Section ¥ 12 220 188 001 -005e+8 -11de+8 1538e+8 27.51e+8 003 0.05 Ls3
(¥ =895)

Buckling State Limit (L$1, Component '3..Section X 2 (X = 71.68)', v2)
Damorstrsbon Lioscwe - For Denonstralnn Use Orly

u *

Las i

Ot Bat IOC oAt
Crtera 51 ChY] LS1 Bucking Sai Uit

Check [$1] 1. Plate Buckiing ABS 2014 (Plate Av. Load Set LS1.Load Set 1
Eiement Avg)

Parameter Buckiing State Limit Selection Companent 3. Section X 2 (X = 71.68)

View 2. Frames

Buckling State Limit (LS1, Com, ent '4.. Section X 3 (X = 73.36)', v2)

Nt

Ol Sat SOC WoAOpat
ot (51, Ch1] 151, Busking Sam i

Check [S1] 1. Plate Buckiing ABS 2014 (Piate Avg. Load Set LS1. Load Set 1

Element Avg)
Parameter Buckling State Limit Selection Component '4. Section X 3 (X = 73.38)'
View 2 Frames
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