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« 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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Individual Loads

Select Individual Loads in Jobs (1) =>

1..Job 1 in the Model Tree

Select 5 FEM Loads

Press Create

& SDC Verifier 2023 R1 - C\Use er\Downloads\Plate Buckling ABS Fema \Plate_Buckling_AB5.sdov
Seitings  Recogniions  Tools  Standards  Help
D - H P’ [5 Export Paris to File ® L Properties == Parametric Model v
U] Import Parts from File [¢] Preference ] Renumber IDs
Mew Open v Save As Clozse

Froject Mizc

SDC W

VERIFIER

I @ Views (1) Calculation Loads | From Existing Results (based on Results) |

I B Model

I B& Recognition FEM Loads
4 [ Jobs (1)

4 [ 1.Job 1 !
& Individual Loads (0) 2..Ballast+crane_outside
-*— Load Sets (0) 3..Ballast+crane_inside

4 Load Groups (0)
FG Fatigue Groups {0)
BH Tables (0) 5..Hydroload_crane_inside
A" Plats (0)
I K Tools
Standards (0
i Post-Processing
[£] Optimizations (0)
& Reports (0)

4. Hydreload_crane_outside

Constraints

I

(@ Use Constraint
) Inertia Relief

TG T T OO G OO T R T T T T

11:10:11 Updating Panel Finder...

11:10:11 Updating Connection Finder...

11:10:11 Updating standards...

11:10:11 Project C:\Users\userDownloads'Plate Buckling ABS Femap 2020\Plate_Buckling_ABS.sdcv was opened

11:25:11 Saving backup file...

11:25:11 CA\Users\user\Downloads\Plate Buckling ABS Femap 2020\Plate_Buckling_ABS_autobackup_03Jul2023_11-25AM.sdch saved
11:25:11 ChUsers\user\Downloads\Plate Buckling ABS Femap 2020\Plate_Buckling_ABS_dailybackup_03Jul2023.sdck saved

W

Nodes: 6404 Elements: 9000 ChUsers\user\Downloads\Plate Buckling ABS Femap 2020\Plate_Buckling_ABS.modfem

MEKS (Meter/Kg/Second) Femap
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Analyze Job SDC
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s\user\Downloads\Plate Buckling ABS Femap late_Buckling ABS.sdcv

Go to Home section on the Ribbon - Recogriions  Tools _ Standards

Help

[l Results Manager | ‘g Governing Loads P~ SDC AP| Console
[ Export Results | [T, Peak Finder E] 4% Run Script
. Update Model  View Analyze™  Report Layout lilFreehod'y Optimization 4 Run Predefined Script Go to Embed
Press > on the toolbar to analyze job. - Resut | PostProcessing Automation
I @ Views (1) Edit Individual Load
I B Model o
B Recognition ID |5 | Title |Hydro|oad_crane_|n5|de |
“ E;Jéh:"{]?b 1 Description |Hydroload_crane_inside.Fixed |V|
4 ‘& Individual Loads (5) )
& 1.Gravity Properties
‘& 2.Ballast+crane_outside FEM Load | 5.Hydroload_crane_inside - |@ Use Constraint 1..Fixed v
‘& 3.Ballast+crane_inside
*s4..Hydroload_crane_outside Safety Factor |1 |O Inertia Relief
‘& 5.Hydroload_crane_inside
+#+ Load Sets (0) Output Sets
L aad Groups (0)
FG Fatigue Groups (0)
B Tables (0)
A Plots (0)
I ¥ Tools
Standards (0)
I Post-Processing
[£] Optimizations (0)
[ Reports (0)

| —
1‘I ‘IO 11 Project C\Usershu ser\Downluads\Plate Buckling ABS Femap 20200Plate_Buckling_ABS.sdcv was opened -
11:25:11 Saving backup file..

11:2511 ChlUsershuser\Downloads'Plate Buckling ABS Femap 2020WPlate_Buckling_ABS_autobackup_03Jul2023_11-23AM.sdcb saved

11:25:11 C\Users\user\Downloads\Plate Buckling ABS Femap 20200Plate_Buckling_ABS_dailybackup_03Jul2023.5dcb saved

11:40:11 Saving backup file...

11:40:11 C\Usershuser\Downloads\Plate Buckling ABS Femap 2020WPlate_Buckling_ABS_autobackup_03Jul2023_11-40AM.sdcb saved

11:40:11 C\Users\user\Downloads\Plate Buckling ABS Femap 2020WPlate_Buckling_ABS_dailybackup_03Jul2023.sdck saved e

Nodes: 6404 Elements: 9000 C\Users\user\Downloads'\Plate Buckling ABS Femap 2020\Plate_Buckling_ABS.modfem MEKS (Meter/Kg/Second) Femap
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Load Sets §DC M
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. . . Y oad Gro|| =  Create/Edit Multiple
nght. click on Load Sets => Create/Edit FG Fatigue § = Rename Multiple
multiple %;TEEE?} S8 Remee Muliple
opp o . I* KTﬂuls : Remumber
Fill in “4” into Count and press |+ to B standards (0) N
. Safety F
add four Load Sets. &2 Post-Processing atety Factars
L’j] Optimizations ( Export Standard Load Combination
[}l Reports (0)

Export Mastran Load Combination

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

Create/Edit Multiple LoadSets - O

Press OK u ol

ctol

ped

ne_outside
i

[+]

0000

L

a'

.

IL2.Ballast+crane_ol
IL4.Hydroload_cra
IL5. Hydroload

l IL3. Ballast+crane._in

Set Diagonally

Load Set 1
Clean Selected

Load Set 2
Load Set 3

-7 T 7 |Safety Factor

lll L1, Gravity

Clipboard

Load Set 4 Copy P

[
i
:

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

Copy with Title

to Excel

Selected Rows

Alternatively titles and factors can be pasted from

Clipboard using Paste button.

[ o ][ conca ]
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Load Groups SDC
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& SDC Verifier 2023 R1 -

Click on Load Groups (0)

Setiings Recognitions  Tools  Standards  Help

r‘ @ ’ m Results Manager ﬁ Governing Loads L":] [«:] SDC API Cansale
. -+
w/ [ Export Results | i, Peak Finder 2] 9 Run Script
Press to select All Load Sets Update Model  View  Analyze™  Report Layout 8 Freet Optimization o oo Soript | 00 10 Embed
Main Result Post-Processing Automation
I @ Views (1) Add Load Graup
I B Model
- B8 Recognition ID |1 | Title |Enve|ope |
Title: Envelope 4 {3 Jobs (1) i
. p P @ 1ok 1 Description | |v|
4 & Individual Loads (3)
‘& 1.Gravity
‘& 2.Ballast+crane_outside Safety Factor 1 | | Set to All |
Press Crea te ‘& 3.Ballast+crane_inside
&4 Hydroload_crane_cutside 1.Gravity Title (4) Sf I:‘
A fz.glydr(:;load_crarle_l'nside ‘& 2.Ballast+crane_outside -o*o— 1.Load Set 1 1
o t=
;1..L23d(5.]et 1 .'g 3. Ballast+crane_inside -r*c- 2.Load St 2 1
++ 2.Load Set 2 x 4. Hydrocload_crane_outside -»*c— 3.Lload 5=t 3 1
i i"tz:j E:ti x 5.Hydrelead_crane_inside -»*o— A load Set 4 1
FG Fatigue Groups (0}
BH Tables (0) |:| I:‘
A" Plots (0)
I % Tools
Standards (0)
I Posl—Prucessing
[£] Optimizations (0)
[} Reports (0)
Count : 5 Create

Note: Load Sets and Load Groups are analyzed by SDC Verifier.
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Panel Finder. To recognize Sections. SD Iz

VERIFIER

] E Recognition
_b_Joint Finder
Execute Recognition - Panel Finder /. Beam Member Finder

from the Model Tree 11 Beam Sections fi

El Panel Finder

4\ Weld Finder
. . sls Connection Finder
Click on Find -
Panel Finder - O *
] 4[]
Recognition | Filter
Sections Section Details
ShowX [ ShowY [ ShowZ [¥] Show Custom | Panels| Plates | Stiffeners |
Title Type Coord [m]  Panels Title Length [m] ~ Width [m] Direction :m‘;“::ng " ::fg“;_f 4, Rectangular  Same Materi E
Section X1 (X =70) X 70 17 L) |:| Plate 111 (¥ =-85Z=11) 22 0.805 @0-1 g 0 Edges: 4 Yes Lad |:|
Section X 2 (X = 71.68) X 71.68 13 Plate 112 (¥ = -761, Z2=11) 22 0.895 @0-1) g 0 Edges: 4 Yes I:‘
Section X 3 (X = 73.36) X 73.36 17 E Plate 113 (¥ = -671:Z2=11) 22 0.805 (@0-1) g i Edges: 4 Yes I:‘
Section X 4 (X = 75.04) X 75.04 8 Plate 1.1.4 (Y = -5.82; Z = 1.83) (p.aa5 07333 @-1.00 g 0 Edges: 4 Yes
Section X 5 (X = 76.72) X 76.72 16 Plate 115 (¥ = -492:7=11) 22 0,805 @0-1 g ] Edges: 4 Yes I:‘
Section Y 6 (Y = -14.15) Y 21415 7 Plate 1.1.6 (Y = -5.82, Z = 0.37) pagas 07333 @10 o 0 Edges: 4 Yes
Section ¥ 7 (¥ = -9.65) | Y 0,65 1 Plate 1.1.7 (¥ = -4.03; Z = 1.83) @395 07333 (0:1,0) 0 0 Edges: 4 Yes
Section Y & (¥ = -8.95) 'Y _8.05 5 Plate 1.1.8 (¥ =-313,Z2=11) 22 0.805 @0-1 g 0 Edges: 4 Yes
Section Y 8 (¥ = -1.79) 'Y -1.79 4 Plate 1.1.9 (¥ = -4.03; Z = 0.37) psos 07333 0:1:00 0 i} Edges: 4 Yes
Section Y 10 (Y = 0) Y i] 4 Plate 1.1.10 (Y = -224: 7 =1.1) 22 0.8095 (@0-1) g 0 Edges: 4 Yes
Section Y 11 (Y =537} Y 537 2 Plate 1.2.1 (Y = 1275 Z = 6.26) 25 0.6083 @10 o 0 Edges: 6 Yes
: : Section ¥ 12 (Y = 8.95) Y 8.05 4 Plate 1.22 (¥ = 129, Z = 5.7) X X (0;1;0) Edges: 4 Yes
All Frames, Longitudinals and Desks : 25 06083 o 0 7
) ) Section Y 13 (Y = 11.65 Y 11.65 16 Plate 1.23 (Y = 12.07; 7 = 6.92) 083123 0.6083 0-1.00 g o] Edges: 4 Yes
are recognized automatically. Section Y 14 (Y = 1415 ¥ a1s 9 Plate 124(V=1287=5) 25 0s 010 o 0 Edgesid  Ves ]
SectionZ15(Z=0) Z 0 20 Plate 1.2.5 (Y = 13.73: Z = 6.62) 8323 0.4867 @10 o 0 Edges: 4 Yes
SectionZ 16(Z=22) Z 2.2 28 Plate 1.2.6 (Y = 12.07: £ = 7.53) p.83323 0.6083 0-1:00 ¢ 0 Edges: 4 Yes D
sedion Z ‘|_l||' {Z = 9.05} Z 905 8 @ Mapn 12T A _ 17077 — 4N e P M 100 - -~ CAdmnn A W v
. : v < »
analyee [sct Peremetes. |
Settings || Find | ok || cancal |

https://sdcverifier.com
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Panel Finder. Custom Section §DC M

RIFIER

Custom Section should be used for inclined/curved sections and selections like hull.
_0 Show Custom: ON (the rest are OFF)
Panel Finder - O X
—a Select all Sections in the list ] 4
. o Sections Section Details
Press [ and & to export selected [IshowX [ ShowY [ ShowZ [ Show Custom | Panels| Plates | Stiffeners
sections to groups Titl Type  Coord [m] Panels Title length [m]  Width [m] Direction ::f:;”f: o :};’:’n‘:‘fﬁdth Rectangular ~ Same M

Section Custom 21 (136 Bl Custom [ | | NN+ |

Section Custom 22 (72 Ele| Custom

Section Custom 23 (64 Ele l:l

ElEEE [EEEE EE

n B
‘ As One Component
’ Each Section as Component
E As One Group
|ﬁ Each Section as Group
aaee | | [sct Porameters.
Settings ||  Find | ok || cancer |
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Panel Finder.

Custom Section (Continuation)
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Panel Finder

(] » [£]

Sections

[ showx []Showy¥ [ ] ShowZ Show Custom

Title Type Coord [m] Panels

con S+

oo [+
[ .

Section Custom 23 (64 Elei Custom

Section Custom 21 (136 El

Section Custc 72 Ele

=

& [x][ |[ |

Section Details

Panels| Plates | Stiffeners

[][#][e][=]
N

Title

Length [m]

Width [m] Direction

Stiffeners Stiffeners

along Length along Width WEEEDEAET ([Tl

PlelBEE (=8 E]

|

[ o ][ o |

Example: It is possible to create custom section, based on hull selection:

10

https://sdcverifier.com



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

Panel Finder. To find Free Edges §DC M
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Note: Before plates recognition, the model should be checked on free edges. Incorrect plate dimensions/direction, plates with undefined
dimensions and, as result, wrong buckling factor may result in possible consequences of free edges.

Panel Finder — O *
: (] 4
—0 Click E to detect Free edges n  ecogriton (5]
Sections - .
[ showX [ Show¥ [ ShowZ [7] Shoy =4 ' EdgeFinder - o X
7 Titlh T Coord selesten 1 Stiffeners Count
Press Find : e Cood| o) o] [B] [H] [B] (&) (@) 15 clements 0
Section Custom 21 (136 El Custom = Sdmmee .
Section Custom 22 (72 Ele| Custom | * All Entities % E ;e:ements | ]
. . Section Custom 23 (64 Elel Custom | elements =
8 4 elements | 0 |Z|
_e Press |@| to preview elements with £ inens
free edges 7 elements
Elements i;le.mems
> :
Two elements, Mesh does not coincide
connected to one =] =]
[T
B
| settings || Find | ok || cancel |

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

11 https://sdcverifier.com
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Panel Finder. To recognize plates SDC Iz
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Panel Finder - [m| X
—0 In Selection Details press Plates e n
Section Secticn Details
ShowX [ | Show¥ [ ] ShowZ [ ] Show Custom Panels Plates | Stiffeners
Title Type Coord [m]  Panels Title Length [m]  Width [m] Direction :m:”f;g " :::fg”;ﬁ 4 Rectangular  Same Materi E
ShOW X: ON (the rest is OFF) Section X 1(X = 70) X 70 17 D Plate3.1.1 (Y = -85 Z=11) 22 0895 00-1 o 0 Edges: 4 Yes ~ D
Section X 2 (¥ 58) X 71.68 13 =D Plate 312 (Y =-7.61;Z2=11) 22 0.895 (0:0:-1) i) 0 Edges: 4 Yes |:|
fes E Plate 313 (Y = 671, Z=1.1) 22 0885 00-1 g o Edges4 Vs D
Section X4 (X = 75.04) X 75.04 8 Plate 3.1.4 (Y = -5.82; Z = 1.83) (895 07333 0-1:00 ¢ 0 Edges: 4 Yes |:|
. Section X 5 (X = 78.72) X 76.72 16 EI-B Plate 315 (Y =-492:Z=11) 22 0.805 @0-1 o 0 Edges: 4 Yes
_e Se leCt SeCt’on X3 Plate 3.1.6 (Y = -5.82; Z = 0.37) pa05 07333 0100 0 0 Edges: 4 Yes
Plate 3.1.7 (¥ = -4.03: Z = 1.83) gag05 07222 (0:1:00 a 0 Edges: 4 Yes
Plate 3.1.8 (Y =-3.13;2=1.1) 22 0.805 @0-1 g 0 Edges: 4 Yes
Plate 3.1.9 (¥ = -4.03; Z = 0.37) gag95 073232 (0:1:00 a 0 Edges: 4 Yes
Tip: If it is necessary to recogn‘ize Plate 3.1.10 (Y = -224: Z = 1.1) 22 0895 00-1 g 0 Edges:d Yes
. Plate 321 (Y = 1275, Z = 6.26) 25 06083 (0100 i) 0 Edges: 6 Yes
plates only for one section, press Plte 322/ = 129.2=57) 25 osos 010 o ; Blgesd  Ves
=, Plate 3.23 (Y = 12.07: Z = 692) (8323 06083 0-1:00 o 0 Edges: 4 Yes
Analyze Plate 324 (Y = 129 Z=3) 25 [o):3 (0:1:0) 0 0 Edges: 4 Yes
lE‘ Plate 3.2.5 (Y = 13.73; Z = 662) 08323 04867 (0:1;0) a 0 Edges: 4 Yes |:|
Plate 3.26 (Y = 12.07: Z = 7.53) g8323 06083 0-1:00 g 0 Edges: 4 Yes I:l
analyze [setPorameters. |
Settings | | Find | 0K | | Cancel |
Title length [m]  Width [m] Direction Stiffeners | Sfleners ) o gt | S Materiall | Thickness: il | Ret: +
9 along Length  along Width ng 1 -
Plate 3.2.13 (¥ = 12.9: Z = 873) 25 0.6083 (2:1:0) 0 0 dges: 4 Yes 0.012 Pan¢ =
Plate 2214 (¥ = 12.9: 7 = 2.39) 25 1.5333 (2:1:0) 0 0 Edges: 8 Yes Min = 0.016 Pan: =l
‘ N Plate i le with all
Section ID. Panel ID. Plate ID ate 1s rectangle with a Plate has elements more
corners = 90° than from one property

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

VERIFIER

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

Width = 1 [2:1]
[2:1]
«— ] I R
Length =2

Length =2

Plate Thickness: Calculations are performed on every element, and thickness is taken directly from each element. It is possible to set
thickness manually for plate. In this case, element thickness will be ignored and user defined thickness will be used.
Example: a plate with 2 properties 0.01 and 0.02 thicknesses. Left picture displays property labels with property thicknesses and the right

one presents plate buckling plot of thickness parameter:

-

https://sdcverifier.com
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Plate Buckling Dimensions by CSR

VER

SDC MW
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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:

b=A/a

where:

A : Area of the plate, in mm?

a : length defined in (d), in mm

c) The width of the model, /,, in mm, is to be taken as:

l,= A/l
where:
A : Area of the plate, in mm?

14

Panel Finder

] 4 []
Recognition -
Sections
Show X Show ¥ Sha

Panel Finder Recognition Settings

Selection
[] Use Selection |AII Entities
Predefined Girders | [Empty]

Title Type

SectionX1(X=70) X
Section X 2 (X = 71.68) X
Section X 3 (X = 73.36) X
Section X 4 (X = 75.04) X
Section X 5 (X = 76.72) X
Section Y 6 (¥ = -14.15 ¥
Section ¥ 7 (¥ = -0.65) ¥
Section ¥ 8 (¥ = -8.95) ¥
Section ¥ 9 (¥ = -1.79) ¥
SectionY1D(Y=0) ¥
Section ¥ 11 (¥ = 5.37) ¥
Section ¥ 12 (¥ = 8.95) ¥
Section ¥ 13 (¥ = 1165 ¥
Section ¥ 14 (¥ = 1415 ¥
SectionZ15(Z=0) T
SectionZ16(Z=2.2) T
Section Z 17 (Z = 0.05) Z

il TARIT 44 T

Precefined Stiffeners | [Empty]

Predefined Borders |I’J

Default Titles by Section Type

Section X |section
Section ¥ |Sedinn ¥
Section Z [sectionz
Section Custom |Secliun Custom

Include Section Number in Title

Sections

Coordinate Deviation Limit of Section Plane |0.01

Minimum Elements Count in a Section

Plates
Minimum Angle Between Plate Edges [0;90]

[[] Skip Not Four Edged Plates

[[] Skip Triangular Plates

[[] Split Plate on Thickness Difference
[[] Split Plate if Different Property IDs
Calculate Dimensions by CSR Method

Stiffeners
Skip Curved Stiffeners

Lengthen Stiffener (Dummy) if it Covers Panel More Than, %

Treat Stiffener as Straight if Angle <

If selected:
Value > 80% Value > 60%

Minimum Angle Between Inclined Plane Normals [0;90]

Minimum Angle Between Flat Plane Normals [0;90]

@ v = v
s s

i

zs: 4

fngular Same Materiz

Yes )
Yes
Yes
Yes
Yes
Yes

Yes L‘Ié
Yes

(& [ [T ]

Settings Find

https://sdcverifier.com



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

Editing plates manually

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

Also, there is possibility to define parametric Tite Type

stiffeners along the Length and Width.

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

Thickness [m]

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

15

SDC
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™M

Panel Finder

(] #
Recognition | Filter

|
[m]
X

Sections

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

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

Section X5 (X =76.72) X

75.04 &
7672 16

& [x][2] [ | [*

g

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

Direction
[] swap Direction for

Dimensions

®) Set Length/Width Value

[ ]
]

() Set Stiffeners Amount along Plate's:

Length [m] ® Plates where Width > Length

Widith [m] All Plates

Set Direction

Dvecn B

 — [y [y mo— [y m— [ —

Section Details

Panels | Plates | Stiffeners

Title Length [m]

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

Rectangular ~ Same Materiz

Edges: 4
Edges: 4 Yes
Edges: 4 Yes

Yes =

Plate 1.1.7 (¥ = -4.03; Z = 1.83) LR

Plate 1.1.8(Y =

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

oems e |
e e |

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

Mate 1310 — 1707 7 = I A 4 amme
<

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

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

[ P—) e

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

w
»

[=][e][®] [ ]

/I Set Parameters...

Length

X 1
Width

Y 0

z 0
Coefficients
c E—
@ I

ok || cancel

If the direction of plate should be modified,

define global axis or custom vector and press
Set Direction.

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

VERIFIER

Panel Finder — m} X

Select Section X3 ] 4

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

Select All Plates Tite Tpe  Coord ml P

Section X 1(X = 70) 70 17

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

Section X 5 (X = 76.72) 7672 18

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

along Length  along Width
0 Edges: 4 A

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

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

m
I

[ty
i3
=

EEERE

Press | »

Edges: 4

m
I

[ty
i3
=

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

Edges: 4

Edges: 4

Click on Colors + Labels of Ids

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

[T

.3 ) 0

< >

= [t

Cses ][] [ o ][ e |

V]

(] [®] (]

&' Colors Only

Colors + Labels of |ds

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

Width Values (no labels)
Coordinate Systems

Draw Stiffeners along Length/Width

>EHEE

16 https://sdcverifier.com
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Panel Finder. Filter SDC Iz

VERIFIER

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

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

VERIFIE

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

Colors Only

LIRS

Colors + Labels of Ids

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

Width Values (no labels)
Coordinate Systems

> B H =

Draw Stiffeners along Length/Width

Labels of Ids Labels of dimensions Labels of Corners Count

18 https://sdcverifier.com
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Panel Finder. To update Plates SDC Iz

VERIFIER

In some cases (e.g. stiffener is not modeled), when a plate is recognized incorrectly, dimensions are bigger than in reality.
Consequently, it leads to wrong results. A plate has to be updated manually. In Section X3 plate with Id = 3.7.41 should be split in two
plates.

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

manually. Keep all modified?

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

19 https://sdcverifier.com
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Panel Finder. To Split a Plate SDC Iz

VERIFIER

Panel Finder — O *
. . Fial
_0 In Recognition page, select Section X1 % 4 _
(X - 70) Sections Section Details
Show X [] Show¥ [ ] ShowZ [ | Show Custom Panels | Plates |Stiffeners
Title Type Coord [m]  Panels E Title Length [m]  Width [m] Direction ::"i‘;”f: - gth ::f:;”:: 4, Rectangular  Sam
Se Iect Pla te 1 . 9 048 Section X 1 (X = 70) X 70 17 |:| Plate 1.9.46 (Y = -9.82; Z = 3.4) 17332 0a (0:1;0) 0 0 Edges: 4 Yes
Section X2 (X =71.68) X 7168 13 Plate 1.9.47 (Y = -838: Z = 4.2) 0.8667 08 (0:1:0) 0 0 Edges: 4 Yes
Section X3 (X = 7336) X 7336 17 E Plate 1.943 (v =-1003; = 1.68) [N ooy | [ Edgesi6  [ves | E
Section ¥4 (X =75.04) X 75.04 8 Plate 1.9.49 (¥ = -11.12: Z = 1.83) pgss7 07332 (0:1:0) 0 0 Edges: 4 Yes
—e Press |Ei|select Split by elements SeconX5X=7672) X 7872 |16 Plate 1950 (=035 2= 11 22 0 ©on o ) e moa 1]
Plate 1.951 (Y =-11.98;Z=1.1) 22 08667 (0:0:-1) 0 0 Edges: 5 Yes @
Paic 1920 = TM&2=27 |oaser 07333 Split by Nodes (by 2 end nodes on plate edges)
. . . Plate 1.9.53 (Y = -127%. 2 = 1.17) 21645 02667
Selected plate is displayed in Femap. Plte 1954 (1= 1359, 2= 149 17347 oseer| | Split by Nodes (ordered)
Select elements for one plate. And Plte 1101 (Y= 1373,2=1360) 0g333 075 Split by Elements |
Plate 1.10.2 (¥ = 13.73; Z = 1442) pa333 075 AR (1] (1] Too=s & TeE
preSS OK Plate 1103 (Y = 129: 7 = 1442) a3z 075 {0:-1:0) 0 0 Edges: 4 Yes
Plate 1104 (Y = 12.07T: Z = 1442) pa333 075 (0:1:00 0 0 Edges: 4 fes
Plate 1.10.5 (¥ = 1207, £ = 13.68) pag333 075 (0:-1:0) 0 0 Edges: 4 Yes
Plate 1.11.1 (¥ = 1381, 2= 1511) pag333 07333 (0:-1:0) 0 0 Edges: 4 fes
Plate 1.12.1 (Y = 12.07: £=15) 08333 04 (0:-1:0) 0 0 Edges: 4 Yes
E Mot~ 1121 /W _ 05,7 _ 113 - P %Ay - -~ Cdrmes A Vn—) v E
Settings | | Find | | 0K | | Cancel |

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

N

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

Title

20 Plate 1.9.5 22; . https://sdcverifier.com
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To Add Plate Buckling ABS 2014 Standard SDC[v

VERIFIER

In the Model tree in Standards execute Thickness factor gives a

Add => ABS => ABS Plate Buckling possibility to increase /
(2014) - decrease all plates thicknesses
> B Hecogniion without reanalyzing the model.
Utilization Factor (Eta) = 0.8 g 1 —— | E.g. 1.2 means to increase
| Posl—Proces|+ Add 3 ABS 3 ABS Plate Buckling (2004) S 0,
I [Z]Optimizatio Rename Multiple AlSC » | ABS Plate Buckling (2014) th]CkneSS on 20/) and decrease
" B Reports (4 = Remove Multiple API , stresses.
Use Plate Average Stress: On Renumber Al (2005 Edition, 2017)
Clear Results AS 3990 (1993)
Press OK Pr - pr-op_ortlonal linear elastic
limit (0.6 for steel)
¥4 aBs 2014 - X
D 1 | Title |ABS Plate Buckiing (2014) |
Plate Buckling transforms stresses automatically M [sondart | Materials with Yield Stress = 0

into plate direction. Descrpten| Q—M shows how many materials
pucking Farameters have yield equal to 0. If value

Maximum Allowable Strength Utilization Factor (Eta).

Options about element stresses and plate Eta is multplied on Criicl Buckling Factor. o8 | is > 0 press to define

eg If safety factor = 1.25, Eta = 1/5f=1/1.25=08

stresses are described in the next slide. ke Factor 0 | yield.
Pr 06 |
Use Plate Average Stress [[] Use Absolute Shear for Plate Average (Conservative)
Stress on Element Average By default, all sections will be
Materials with Yield = 0 o |[#] checked. Click [B to modify
Include Plate Dimensions (Length, Width, Thickness) in table them .
Sections 123 sections | /

= nl oK || Cancel |
21
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Plate Buckling Stresses SDC Iz

VERIFIER

Plate Buckling Stresses *

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

Minimum Element MidPlane:
Sel = Min((S1+55) [ 2, (S2+56) / 2, (S3+57) 1 2, (54+58) [ 2))

S1-58 - translated element stresses into Plate Direction

Use Plate Average Stress

On/ \Off

Spl = (Sel1"A1+Sel2"A2+Sel3"A3) | (A1+A2+A3) Sel1, Sel2, Sel3 - Average or min MidPlane
One Buckling Factor for plate Plate Buckling Factor = Max(BF1, BF2, BF3)

22 https://sdcverifier.com
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SDC W

VERIFIER

To make relevant plots, in the first place Views should be created (a set of settings of

Execute Views => Add how to display a plot).

»" SDC Verifier 2023 R1 - C:\Us Downloads\Plate Buckling ABS Femap "Plate_Buckling_/

Settings  Recogniions ~ Tools  Standards  Help

rm @ } [} Results Manager | ‘& Governing Loads E] [«#] SDC API Consale I
-
w/ [ Export Results 111, Peak Finder = 41 Run Script .
Analyze~  Report Layout ‘jl Frecbody Optimization 43 Run Predefined Script Go to Embed

picture (ZY plane) UpimtoMocel  View
Main Result Paost-Fi A

4 @ Views =
_e Title: Frames I I;)o:i.s = Edit Multiple
“ BiReco Rename Multiple

Orient model in Femap as shown on

,/:H( EE Remove Multiple
ﬁ?ﬂ‘ f:‘ Renumber
‘=l Pa
4L Weld Finder
Press Get & Wed Finder raavien
4 A Jobs (1)
4 [ 1.Job1
4 & Individual Loads (5)

& 1.Gravity Description
‘& 2.Ballast+crane_outside

P ress OK ‘& 3.Ballast+crane_inside Location Shaw Thickness / Cross Section
‘& 4.Hydroload_crane_outside
= 5. Hydroload_crane_inside Center X 73.741 Center Y Center Y 10.739 [[] Show Offset
“ s E’;‘: SLe“d(‘;] ! RotationX  |-82477 | Rotation¥  |1583 Rotation Z Model Style Draw Model _ ~
.Load et

-+ 2 Load Set 2 [] AutaScale To Selection Magnification Font MS Sans Serif ~ ~
-+ 3.load Set 3

X

D [] Filled Edges

Shading

++4.Load Set 4 Size 18pt
a IITLET: (:n“::::p[;} Element Color View L
. FG I;;:IQLIE Groups (0} Styl Level Colors O
Repeat Steps 1-5 two times to B Tbes 0 .
' Plats (0) Draw Post Title Bottom Left v
I & Tanle

create Views for Longitudinals LI 4| .
(plane ZX) and Decks (plane XY) e s v pamlcadalateucki] |,

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

14:28:12 Ch\Users\user\Downloads\Plate Buckli Show Undeformed Model v
Nodes: 6404 Elements: 9000 C:AUsers\user\Doy | ¢ m m ® Actual (Factor) 1 Fond) Femap
o1
Scale % 10
[ advenced.. || @t |[ show |

Element with no Result | Show

T TR

Legend Location Center Right ~

|

- Legend Digits

[ ] Show Deformation

e | s B
23 https://sdcverifier.com
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Plate Buckling Plot

SDCM

Execute Criteria Plot from Plate
Buckling ABS 2014 context menu

Load Group: 1..Envelop

_a
_G
_°
_e

Press and select: Section X3

Press Preview

4 [ standards (1)
4 1..ABS Plate Buckling {2014)
b [E Input

4[] Checks (1)

"1 1..Plate Buckling ABS 2014 (Plate Avg,

Plate Buckling Plot - *

ID Title |

Description |

Ciptions Sections on Selection

Check 1. Plate Buckliing ABS 2014 (Plate Avc . . E ERENE
oG 2 Tl A2

Parameter Buckling State Limit w W
BemertValves |
View 3 |E| Elements

Labels | Mone | Limits

Values to plot

I Post-Processing
[Z] Optimizations (0) Add
[}l Reports (0) S Edit
Rename
BH  Copy
1 12 Remove
11 Copy To Standard...
: Mowve
1 Clear Results
Bo  Table (expand/extreme)
& pa
0,9 % Flow Table (over loads)
n Criteria Plot
038
0,7
06
0,5
04
03
0,2
01
0

| Set Defautt Tle |

Edit + 23 Sections - m} x

Operation | Add |

Search

‘D \ |[e |
Filter ‘ H - ‘
Show [ =N
[ 1.Section X 1 (X = 70) '\

[[] 2.5ection X 2 (X = 71.68)
3.Section X 3 (X = 72.36)
[T] 4.Section X4 (X = 75.04)
[[] 5.8ection X 5 (X = 76.72)

[[]6.ection ¥ & (¥ = -14.15)

[[17.Section ¥ 7 (¥ = -9.63)

[ 8.Section ¥ 8 [¥ = -8.95)

[]9.5ection ¥ 9 (¥ = -1.79)

[110.5ection ¥ 10 (Y = 0)

[111.5ection ¥ 11 (¥ = 5.37)

[[]12.5ection ¥ 12 (¥ = 895)

[[]13.Section Y 13 (Y = 11.65)

[]14.5ection ¥ 14 (¥ = 14.15)

["115.5ection Z 15 (Z = 0) v

Sec 123

https://sdcverifier.com
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Plate Buckling Table

Execute Table(expand/extreme) from
Plate Buckling ABS 2014 context menu

Show plates results: OFF

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

Press OK and Fill Table

4 [v] Checks (1)
(o]

2] Optimizations (0)

1l Reports (0)

Add 3
& Edit
=]l Rename
Copy

Remove

Copy To Standard...
< Move

Clear Results

n BB Table (expand/extreme)

B Flow Table (over loads)
BB  Criteriz Plot

SDC

VERIFIER

™M

Plate Buckling Table

I

D h | Tite | |

Default Title | Table (IL1, 23 Sections) |

][]

Description | | v |
Options
Check 1.Plate Buckling ABS 2014 (Plate Avg, Element 4
Individual Load | 1..Gravity | n
Table Type | Expand (results on each node/element) v
Search Type | Related To Last v Select Load _ o w
[] Show Plates Results Load Type ez B
Display Governing Loads  Short Title O Individual Load | Search |
Load Set
Filte © | 1.Envelope |
Tty ® Load Group
Parameter Nene “ )
_ Fatigue Group
Value > 1 i
oDSs
Sort by 1.Job 1
Parameter | Buckling State Limit v
Order | Descending .

Sections on Selection

(] =] [2] (2] (3] (8] [

+ 23 Sections [~]
[]
Elements 8906

B -

(]

| ok || cancel |

https://sdcverifier.com
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Plate Buckling Table (Continuation) SDC Iz

VERIFIER

Section Title % Plate ¥ Plate W Plate % Stress v Stress W Stress ¥ Equiv ¥ Ulim v Buckl ¥ Load Y
8.5ection ¥ B (¥ = - 9.05 3.36 0.01 -3543e+6 -1.84e+6 | 1.77e+6 | 34.680e+0 0.69 21.38 L54

Plate Buckling Table
4

D [ | Titie | |

All results (dimensions, stresses) are from the plate, which causes
highest BF=21.38, because Search Type = Related to Last Parameter.

Default Title |Tahle (LG1, 23 Sections)

3 Load
Dﬂﬁpﬁon| |v‘ [s.‘sm\onvsfv:g.ns 336 0.01 -3543e+6 -184e<6 177e<6  3468e-6 060 2138 14 ]
TT3.Secton ¥ 1317 2.20 TE ToT TIT. =6 -240e=6 [ 9de=6  26.50e-0 U232 TI0Z 53
Options 16.5ection Z 16 (Z 7.16 336 0.02 2581e+6 -216e+6 434e+6  2497e+6 022 366 154
Check |1--P\ateBuckling ABS 2014 (Plate Avg, Element4 15.5ection Z 15 (Z 3.36 0.89 0.01 -642e+6 -50.02e+6 -1502+6 47.172+6 062 114 154
e B |1“Enwkme ||Jk‘ 2.Section X2 (X = 300 260 0.02 072e+6 -19.05e+6 T.23e+6 22.7%+6 0.10 099 154
4.5ection X4 (X = 300 260 002 073e+6 -18.68e+6 -7.162+6 2243e+6 009 085 154
Expand (results on each node/el ~
IESUES [Expend lrsults on cach node/clement) ‘ 3.Section X3 (X = .00 173 0.02 4TTe+6 -2086e+6 -2464e+6 47.23e+6 (04T 078 154
Search Type |RE|atrdTu Last ~\ 14.5ection Y 14(Y 336 082 001 -5.69e+6 -33.05e+6 -7.71e+6 3132e+6 030 073 154
] Show Plates Results 5.Section X5 (X = 300 173 0.02 450e+6 -17.64e+6 -2142e+6 40.64e+6 0.12 057 154
T.Section X 1(X= 300 173 0.02 442846 -1743e+6 -2113e+6 40.11e+6 012 055 154
[¥] Disply Governing Loads | Short Ttl © section 719 336 250 001 208e+6 -0.18e+6 | 1197e+6  2063e+6 D04 042 151
Filter by l.Section Y 11(Y 220 0.84 001 -17.842+6 -0362+6 7.76e<6 2224e+6 006 036 154
21.Section Custom 336 277 0.02 052e+6 -11.94e+6 134e+6  1192¢+6 003 019 154
Parameter | None “ ‘
22.5ection Custom 2.72 1.68 0.01 -1224e+6 -2742+6 3.09e+6  1234e-6 002 010 151
Value = ! 17.5ection Z 17 (Z 250 1.68 0.01 154e+6 -285e+6 -313e+6 600e+6 001 007 151
S 18.5ection Z 18 (Z 487 336 0.01 0.10e+6 000e+6 279e+6 483e+6 000 006 151
- — 12.5ection ¥ 12 (¥ 220 1.68 0.01 095e+6 -114e+6 1588e+6 2751e-6 003 005 153
Parameter | Buckling State Limit -]
9.5ection Y9 (Y =~ 220 1.68 0.01 -170e+6 -023e+6 12928+6 2242e+6 002 004 154
Order |D&Eﬂdi"9 “ 6.Section Y6 (¥ = 236 092 0.02 2736 -11.68e+6 655e-6  11.95¢+6 001 001 153
. 20.5ection 220 (Z 336 087 0.02 44346 -783e~6 -644e+6 1298e+6 001 001 154
Sections on Selection
@. 10.Section ¥ 10 (Y 220 1.68 001 148¢+6 -046e+6 Tdde-b  1290e-6 001 001 151
23.5ection Custom 2.77 1.68 0.01 0.28e+6 -1872+6 041e=6 210e+6 000 001 154
+ 23 Sections I:‘ 7.Section Y7 (¥ = 672 1.05 003 -0.08e+6 -008e+6 000e+6 0.08e-6 (000 000 Ls3
I:‘ IZ‘ Max aver Section 9.05 336 0.01 -3543e+6 -1842+6 177e<6  3468e-6 069 2138 14

Use Show plates results for detailed table with results for all plates.
Diioing 24 12 v 20 11 o 1 coars B Otherwise only the worst results over Sections will be shown.

Elements. 8906

26 https://sdcverifier.com
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Report. Tables

SDC

VERIFIER

™M

(13 Report +  Add D | Wizard - Empty
< @ | Wizard - Model Setup
Execute Reports => Add => Designer - |;--=-) FenemeMultle B | Wizard - Resuls
Results 09:”'_55 J '=  Remove Multiple @ | Wizard - Full
09:11:55(Q -« Renumber Designer - Empty
In 1..Report (Over Loads) on the Saobaay " Generste Multiple | JB Desner ed Seur n
. . - - B EsIgner - SU
Ribbon, go to Results and click on TeE——
Check Tables B | Presentation
_e Select Standard ‘1..ABS Plate Buckling u
, . Home  Insert | Results | PostProcessing  Import
(201 4.) and activate [S1] 1..Plate m % m B W EONLE o @ B OB
Buckling ABS 2014 SR L IO A T TR g T EE e s e g
Job Tables Plots dard:
Show Parents ™ 4dd Check Tables _ x
Press @ button E First Page Standard "1..ABS Plate Buckling (2014)'
E Table of Content [S1] 1..Plate Buckling ABS 2014 (Plate Avg, Element Avg) I:‘
B Preface
E ;::ults
[ Appendix l:‘
Table Type: Expand [® Piste Buckling Table u ® D
e E
Loads = Selections (0) (Elements)
e Count %B ) [ [ () [
elect Loads — [m} e Settings lE‘
— Tobs Lonts Tatle Type
Press to SeleCt loads [ a ] [ N | [i]Pgoss [ ars IETREE || I [ o= SDea:Ty;; .
[ 1.Job 1 FI\\:b|er: ML MLs WL6 [ LG Content [ FG | Search H:‘ .
IL1.Gravity -
o e ~| :
Select LS and LG1 . Envelope [ 1L4. Hydrolosd_crane_outside Lt i
(| IL5.Hydroload_crane_inside Sort by
L51.Load Set 1 PR [Bucking Ste Lt =l
B ol :
Load S
_e Press OK s
=

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

VERIFIER

Plate Buckling Table X

In Selection (0) (Elements), press
and select From List L = Selections (0) (Elemerts)

Select Itermns - O X count 5| - IE‘ |i|

Setti
Search ngs . | ’T‘

Select Sections X 1-5 and press OK | | = Table Type Expand el K3
Search Type I@ Selections () (Elements)
Filter | || A | O] Show P et IE‘ |i| # Beam Members  »
Show | All - | | -~ | ow Flates s g Beam Sections

PreSS OK ] Display goveming loads | Short Title
A [ Nore |

Panel Sections 3

Foter by AL Welds »
er
[f] Section '1.5ection X 1 (X = 70)' A S sz Connections » | @ Select by Elements
- ' - . arameter MNone
Section '2.5ection ¥ 2 (X = 71.68) | p Group Elements between 3
Section '3.Section X 3 (X = 73.36)' Value = 1
Section '4.Section X 4 (X = 75.04)"
Section '5.5ection X 5 [ = 76.72)’ Sort by
] Section '6.Section Y 6 (¥ = -14.15) Parameter |B — V|
Add Check Tables - [m] X - " - _ '
[[] Section 7.Section ¥ 7 (¥ = -9.65)
4 Standard '1.ABS Plate Buckling (2014)' @ Table (LS1, 1.Section X 1 (X = 70)) - [ . - ! | Eﬁ ﬂ“i“_ |
[S1] 1.Plate Buckling ABS 2014 (Plate Avg, Element Avg) | BB Table (LS1, 2.Section X 2 (X = 71.68)) D D Section '8.5ection ¥ 8 {¥ = -8.03) Order >
BB Table (LS1. 3.5ection X 3 (X = 73.36) 1 R 1 = - '
B el e [ Section '9.Section Y 9 (¥ = -1.79)
B Table (LS1, 5.Section X 5 (X = 76.72)) D I:l Section "10..5ection ¥ 10 (Y = 0" m oK
BB Toble (152, 1.Section X 1 (X = 70))
BB Table (LS2, 2.Section X2 (X = 71.68)) =] [] section "11.5ection ¥ 11 (¥ = 5.37)
BB Table (LS2, 3.Section X 3 (X = 73.36)) D R . - .
I Table (LS2, 4.Section X 4 (X = 75.04)) l:l Section "12. Section ¥ 12 (Y = 8.95) Plate Buckling Table »
R Table (LS2, 5.5ection X 5 (X = 76.72)) - ' - 0
5 e (1521 Section X1 (X - 703 [] Section "13.5ection ¥ 13 (¥ = 11.65) Londs Selctions () (Bements)
9 - - ons emy 5
oot i ] Section 14.Section Y 14 = 14.15) cor 15 wl
g Table (LS3, 4.Section X4 (X = 75.04) [[] Section '15.5ection 7 15 (Z = 0)' Settings E
Table (LS3, 5.5ection X 5 (X = 76.72))
BB Table (LS4, 1.Section X 1 (X = 70)) Section '16.5ection Z 16 (Z = 2.2)' {resut eleme
B Table (LS4, 2.5ection X 2 (X = 71.68)) E { : - e e | — e - | e
BB Toble (LS4, 3.Section X 3 (X = 7236)) Search Ty Related To Last 3.Section X3 (X =73.36)
BB Table (LS4, 4.Section X 4 (X = 75.04)) acted: e | = = | 4 Section X 4 (X = 75.04)
BB Toble (LS4, 5.Section X5 (X = 7672)) Sel : 5/23 oK Cancel [ Show Plates Resuits ection X 4 (X )
B Table (LGT: 1.Section X 1 (X = 70)) 5. Section X 5 (X = 76.72)
B Table (LG, 2.Section X 2 (X = T1.68)) [] Display goveming loads | Short Title ~ |
BB Toble (LG1, 3.Section X 3 (X = 73.36))
BB Table (LG1, 4.Section X 4 (X = 75.04)) Fitter by
BB Table (LG1, 5.Section X 5 (X = 76.72)) 3 - | T |
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Value > 1
Sort by
Parameter | Buckling State Limit ~ |
Order | Descending ~ |
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Report. Plots §DC M

RIFIER

In 1.. Report 1(Over Loads), go to [B reror T 0ver o
Ribbon => Results => Check Plots o= ] ot [ e

H 8 B /F BHONLE o # BH Bad

Expand / Components Flow Summarized Forces Qutput Criteria Contour Histogram Expand Beam Member Output Vector Qutput Vector Check Check

Activate Standa rd ¢ 1 . .ABS Pla te Extreme  Extreme  Table (over nodes) Vector Graph Diagram Criteria Contour Tables  Plots I

Job Tables Plots | Standards

Buckling (2014) and activate [S1] [seaen | ] sow pres | Ads Checkpis —
1..Plate Buckling ABS 2014 B First Page 4 Standard '1.ABS Plate Buckling (2014] “

_6 :
Table of Content [S1] 1..Plate Buckling ABS 2014 (Plate Avg, Element Avg) |:|
P Preface
Press |B|Add Criteria Plot = 5
ress riteria o B3] Appendix Plate Buckling Check Plot - X D
buttonViews: Frames s [l
Views: Frames - o«
. Loads Parameter Selections (0) (Elements)
‘ Al | | Nene | ‘*2015 H‘i-unt Hﬂgnn H H H Clear ‘ Plate Length |§| li‘
W1.dob 1 Fiter: (V] 1L [WILS VLG [ |16 Content | FG [ Scarch ] Plate Width E
Dt Gravty Flate Thickness
vl o " Stress xin Plate Direction
Press [=|in Loads Count e e
[ 1L4.Hyd _crane_ Stress xy in Plate Direction
[J IL5.Hydreload_crane_inside Equivalent Stress
e e Snrg
Select LS and LG1. Envelope n B
LG1.Envelope
and press OK Vibestodet | Bt Vios S
Views
1. Default View R |
i 2. Frames 4
3. Longitudinals -

4. Decks

Repeat steps 1-5 for Sections Y
with Longitudinals View and
Sections Z with Decks View
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Report. Plots (Continuation)

In Selection (1) (Elements), press [E]
and select From List

Select Sections X 1-5 and press OK

Press OK

SD

VERIFIER

Add Check Plots - o

4 Standard '1..ABS Plate Buckling (2014) Buckling State Limit (LS1, 1..Section X 1 (X = 70), v2)
[S1] 1.Plate Buckling ABS 2014 (Plate Avg, Element Avg) | BB Buckiing State Limit (LS1, 2.Section X 2 (X = 71.68), v2)
B3 Buckiing State Limit (LS1, 3.Section X 3 (X = 7336), v2)
B3 Buckiing State Limit (LS1, 4.Section X 4 (X = 75.04), v2)
B3 Buckiing State Limit (LS1, 5.Section X 5 (X = 76.72), v2)
Buckling State Limit (LS2, 1..Section X 1 (X = 70), v2)
Buckling State Limit (LS2, 2..Section X 2 (X = 71.68), v2)
Buckling State Limit (LS2, 3..Section X 3 (X = 73.36), v2)
Buckling State Limit (LS2, 4.Section X 4 (X = 75.04), v2)
Buckling State Limit (LS2, 5..Section X 5 (X = 76.72), v2)
BB Buckiing State Limit (LS3, 1..Section X 1 (X = 70), v2)
BB Buckiing State Limit (LS3, 2.Section X 2 (X = 71.68), v2)
Buckiing State Limit (LS3, 3.Section X 3 (X = 73.36),v2)
Buckling State Limit (LS3, 4..Section X 4 (X = 75.04), v2)
Buckiing State Limit (LS3, 5.Section X 5 (X = 76.72), v2)
Buckling State Limit (LS4, 1..Section X 1 (X = 70), v2)
BB Buckiing State Limit (LS4, 2.Section X 2 (X = 71.68), v2)
8 Buckling State Limit (LS4, 3.Section X 3 (X = 73.36), v2)
B Buckiing State Limit (LS4, 4.Section X 4 (X = 75.04), v2)
B3 Buckiing State Limit (LS4, 5.Section X 5 (X = 76.72), v2)
Buckling State Limit (LG1, 1..Section X 1 (X = 70), v2)
Buckiing State Limit (LG1, 2.Section X 2 (X = 71.68), v2)
Buckiing State Limit (LG1, 3. Section X 3 (X = 73.36), v2)
Buckling State Limit (LG1, 4.Section X 4 (X = 75.04), v2)
BB Buckling State Limit (LG1, 5.Section X 5 (X = 76.72), v2)

AEEIEEE *
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| Limits | None

Selections (5) (Elements)

@ [ [ [E]

2..5ection X 2 (X = 71.68)

3..5ection X 3 (X = 73.36)

4. Section X 4 (X = 75.04)

5..5ection X 5 (X =76.72)

*]

Selections (1) (Elemerts) Plate Buckling Check Plot
lz‘ Ii‘ Beam Members  » Loads
Beam Sections Count |
Panel Sections  » |
Welds 4 , On Components Labels |None
Connections b | i@ Select by Elements
| ,ﬁ‘ Group Elements between  » Parameter
Plate Length
Plate Width
Select ltems - [m] X Plate Thickness
Stress % in Plate Direction
Search Stress y in Plate Direction
ID | | | Go | Stress xy in Plate Direction
Equivalent Stress
Filter | | | Y | Utimate Strength
T | i " | s | Buckling State Limit
Values to plot Element Values ~ |
[] Section "1.Section X 1 X =T70) [ad
Section '2.5ection X 2 (X = 71.68)" Vews
Section '3.Section X 3 (X = 73.36) oot e
Section '4.5ection X 4 (X = 75.04)" 3. Longitudinals
Section '5.5ection X5 (X = 76.72) 4 Decks
[[] Section '6.5ection Y 6 (¥ =-14.15)
[[] section 7.5ection ¥ 7 (¥ = -9.85)
[] Section '8.Section ¥ & (¥ = -8.95)'
[[] Section '9.5ection ¥ 9 (¥ =-1.79)'
[ Section '10.Section ¥ 10 (¥ = 0)'
[ Section '11.Section ¥ 11 (¥ = 5.37)'
[] Section '12.5ection ¥ 12 (Y = 8.95)
[] Section '13.5ection ¥ 13 (¥ = 11.65)'
[] Section '14.Section ¥ 14 (¥ = 14.15)'
[] Section '15.5ection Z 15 (Z = 0)'
[] Section '16.Section Z 16 (Z = 2.2)' o
Selected: 5/23 OK | | Cancel

https://sdcverifier.com



https://sdcverifier.com/?utm_source=pdf&utm_medium=tutorial&utm_campaign=get-started
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Extreme Extreme Table {over nodes) Ved

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

glj

Press OK First Page Editor u _
Engineer details Customer details

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

(%] [w]

Logo IE Loga
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[] Put logo on report plots
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Project Details
Nmber [ ] Version [ gy O Fomfle &
MName | |
@® From View | 1_Defaut View v|

Custom Fields n| OK | Cancel |
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In Home section of the Ribbon, press
to generate a report

Home

B ol b

Save  Sawve
Project Report Rep-urt As

Insert

Results

Generate Exportto Export
Word  to PDF

Save Generate
1..ABS Plate Buckling (2014)
2..Table (IL1, 2 condition(s))
Standard 1._4B5 Flate Buckling (2014) check [51] 1. Plate Buckling ABS 2014 (Plate Avg,
Element avg)
Individual Load  IL1..Gravity selection 2 condition(s)
search Type
SectionTitle ~ Plate | Plate | Plate | Stressx  Stressy |Stressxy Equivalen Ultimate Buckling
Length Width [m]Thickness in Plate | in Plate | in Plate | & Stress Strength  State
[m] rection Direction Direction  [Fa] Limit
[Pa] [Pa] [Pa]
Rep ort 1 e g
Z=22)
14..Section Y 14 3.36 0.s0 0.0 -1.51846  -6.418+6  -0.219848 5.82246 0.1 o.02
(¥ = 14.15)
1..Section X 1 (X 0.83 0.75 0.0 0.00e+6 0.00e+6 -13.23846 22.92846 0.02 o.02
=70
19..5ection Z 19 3.36 2.50 0.0 0.00e+6 0.00e+6 2.35846 4.06246 0.00 o.02
\ Z=13.3)
, 15. Section Z 15 188 050 0.01 2.42s:6 -T.33E:6  -0.1es6  T.18246 .01 0.01
Z=0
5. Section X 5 (X 0.83 0.75 0.01 0.002:6 0.00246 -11.37e46  20.72e46 .01 a0
=76.72)
3..Section X 3 (X 0.8% 0.73 0.01  0.002:6 D.3fesE  10.56246 1859246 .01 a0
=73.36)
2. Section 272 1.68 0.01 -3.52e46  0.00s:6  0.37es6  I.57e46 .00 a0
Custom 22 (72
Elements)
2..Section X 2 (X 0.83 0.s0 0.0z 0.00e+6 0.00e+6 8.70246 15.06246 0.1 oo
= 71.88)
13..Section Y 13 2.20 168 0.01 0.008:6 D0.00s+6 1.12e46  1.55246 .00 0.0
H (¥ = 11.65)
A 4. Section X 4 {X 0.53 0.68 0.02 -4.B3ss6  -1.632:6  7.38246 1347246 .01 0.0
: = 75.04)
18. Section Z 18 .87 338 0.01 0.002:6 0.00s:6 070246  1.22246 .00 a.00
Z=118)
17 Section 217 .50 168 0.01 0.312s6  D.EB=:6  O.61ss6  1.13246 .00 a.00
Frepared by: Prepared for. <508
11.Section ¥ 11 2.20 084 0.01 0.582:6 -0.3Mess 123246 231246 .00 a.00
1f1 (¥ =5.37)
SDC Verifier company 12. Section ¥ 12 2.20 168 0.01 0.33es6 D376 236246 514246 .00 a.00
*31153 30-10-310 +31 13 535-53-35 3.36 0.75 0.03 0.002:6 0.00:6 4.0d4es6  T.18246 .00 0.00
sdeverifier.com company.cam 21.Section 3.36 .77 002 0.00s:6 -D.BB=:6  0.22e46  0.56246 .00 0.00
Tijlvest 25 Zijlvest 25 Custom 21 {136
2011 VE Haarlem 2011 VE Haarlem Elements)
The Netherlands The Netherlands 3. Section 2.77 168 0.01 0.002:6 D516  0.38246  0.83=46 .00 0.00
Custom 23 (64
Elements)
.05 3.36 0.01 0.002+6 0.00e+6 -0.21246 0.37246 0.00 0.00
EﬂgarlEEK Support 1.68 0.83 0.03 -3.13e+6 -0.382+6 -0.02e46 2.96246 0.00 0.00
[Z=1438)
Customer: customer 2.20 1.68 0.01 -DOTess 016246 0.52848  1.60246 .00 0.00
Project Humber- 2.20 1.68 0.01 0036 -DA2ess  -l0dsss 155246 .00 0.00
Version: ! 6.7z 1.05 003 0.002:6 -0.082¢6  0.0D2s8  0.08246 .00 0.00
Date: 14707/2023
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1..Buckling State Limit (LG1, 23 Sections, v2)

(=1}
C1: 2001801
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ol

Check

Parameter
Wiew

[51] 1..Plate Suckling AES 2014 (Plate &wg, Load Group

Element svg)
Buckling state Limit
2..Frames

selection

LG1. .Envelops

23 Sections
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