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Content

» In this tutorial an ABS 2014 Plate Buckling Check is reviewed in details.
» A part of a plate model of the ship has been used as a start FEM model.
» Load Sets and Load Group (Envelope) are created.

» Recognition of plates using Panel Finder.

» Plate Buckling tables and plots.

» Reporting: preparing and generating the final report.
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Launch SDC Verifier

Open in Ansys Workbench "im:‘ I PlateBucklingABS - Workbench - O X
&
. - File Wiew Tools Units Extensions Jobs Help
PlateBucklingABS.wbpj B /o
4 mport... ‘ & Reconnect efresh Project # Update Project | i@ Reload Extensions 518 ACT Start Page
Double Click onvz @& socverfier & | —
. B Analysis Systems 2
or execute Edit from context menu omiedres e |
[ CoupledField Transient hd B hd
“ . B Design Assessment i 1 SDC Verifier
Press = - on toolbar and “Analyze active £ Egenvaluesucking 2| @, sep @ Eoneerrgpas v, 82| @ socvenier @
: . ” (§) Hlectric External Model @ Model v 3| BB Recognition 7
job: 1.. Static Structural e r— amal vade . = .
@ Hermanicacousts 4 @ setp v 4 4| Load Combinations ¥
@ Harmanic Response 5 Solution v a4 3 E Standards L
[ Hydrodynamic Diffracion 6 @ Resuts v o4 6 [l Reports Fou
@ Hydrodynamic Response Static Structural SDC Verifier
fH modal
) Modal Acoustics
fili Random vibration
= b
‘ T View All f Customize...
o & Ready [*¥ 30b Monitor... | EEINo DPS Connection ||m Show Progress | | 4kiShow 4Messages | .:
E SDC Verifier 5 for Ansys - E:\Badis_DatatPlste_Buckling DNV\Plste_Buckling_DNV_files\ dp0\SDCVAACT\drv.ansy - o x
— = i File Setfings Model Recognition lob Tools Standard  PostProcessing  Results  Report  Help
4 | = Lo|5a Duplicate Dawsems pR
i & Analyze active job: 1..Static Structural
5 H st Transfer Data From New ] e v | T[S S |
Description \ \ v
6 | [ Re Transfer Data To Mew 3
Selection
Analysis Static Structural ALL| (k= 0 it %@
#  Update : a T Individual Loads = Steps ST —1
FEM Loads (16)
& Constraints (0) Request Results v | X
Update Upstream Components RT3 p&w;d;;_-;ﬁ;g - Stress Strain 2P
48 2 Balast +crane inside - step 42 Nodal Force 1l
Clear Generated Data Eimﬁ»:ﬂ;ﬁ_mﬁeﬁm D] BeamSsctin 2] General Mscelneous | Bements
§ roload outside - step
A 5. Hyciolosd inside - step 5
F'.Eﬁ"ESh ¢ Load Sets (0) Apply
+2 Load Groups (0)
~F Fatigue Groups {0}
B Tables (0)
Reset A Pats 0
T Tools
H standards (0)
Rename B o e
il Reports (0)
Properties
152252 1 Defau View created
ick Hel 15:22:52 Model E\Bodia_Data'\Plate_Bucklng DNV\Plate_Buckiing_DNV_files\dp0'global\MECH\S ¥S-1.mechdb is opened
15:22:53 Updating Joint Finde
Quick Help 123058 Lo B e e
e
: ing Panel Finder .
Add Mote 152253 Updatng sandards
[15:22'53 Updating beam member finders.
15:22'53 Project E-\Bodia_Data'Plate_Buckling DNV'Plate_Buckling_DNV_fies\dp0\SDCVPACT\dnv answ was opened
Modes: 8324 Elements: 8999 Fem Model: EX\Bodia_Date'Plate_Buckling DNV\Plate_Buckling DNV files\dp0\globsNMECH\SYS-T.mechdb
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Load Sets

O OOG

Right click on Load Sets => Create
multiple.

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

Select highlighted cells in the table
like shown on the picture and
press Set to define Factors of Load
Sets.(By default LS Factor is 1)

b Load Grou Create multiple
i FI Fatigue G Edit multiple
8 Tables (0) 5= Remove multiple
“o gl Plots (0)

Tools Safety Factors...
3t l'ﬂ.'! Renumber

Pest-Pro g

Add Load Sets

Press OK

Load Sets are created with default
titles “Load Set #”. It is possible to
rename them by double-click on
the respective load set title.
Alternatively, the titles and factors
can be pasted from the Clipboard
using Paste button.

Load Set 1
Load Set 2
Load Set 3
Load Set 4

Safety Factor

IL1..Gravity - step #1

IL2. Ballast + crane inside - step #2
IL3. Ballast + crane outside - step #
L4, Hydroload outside - step #4
LS. Hydroload inside - step #5

— O *
Add Load Sets
A -
From Clipboard

[ Focor = |
Clipboard
Copy Paste

Selected Rows

Copy Remove

4. I OK I Cancel
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Load Groups

Click on Load Groups.

SDC Verifier 5.3 - Untitled
File  Settings Model Recognition Job  Tools  Standard  Post-Processing  Results  Report  Help

DL SYPLE+Lp- oL BERHDH BO AL FmdFl

Press | +#+ | to select all
Load Sets.

Title: Envelope

Press Create

Ol010

mf_v-‘ln Unit System ~ || Add Load Group Ij

I Legend Settings

ra " D 1 Tile | [Envelop| | |
[

E-@ Views (1)
i 1. Defautt View
-E Model
EJ"-E Recognition
Sl Jobs (1)
=g 1 Static Structural b
El-‘f Individual Loads (5)
428 1. Gravity - step #1
428 2. Ballast + crane inside - step 52
ﬁ 3. Ballast = crane outside - step #3
42 4. Hydroload outside - step #4
ﬂ 5..Hydroload inside - step 5
=4+ Load Sets (4)
+ 1 Load Set 1
+f+ 2. Load Set 2
¢ 3. Load Set 3 < i

Safety Factor Set To Al

Title Ed @

» |2..Ballast + crane inside - step #2
3. Ballast + crane outside - step #3 K

2.Load Set 2 1
3.Load Set 3 1
4. Load Set 4 1

e

s
']

c3

4. Hydroload outside - step #4 .
5..Hydroload inside - step #5 +

[y
(]

|
(]
"

[ Tables (0)
il Plats (0)
-3 Tools

|3 Standards (0)
@ Reports (0)

14:31:07 Saving backup file
14:31:08 C:\Users\Yarko'\Downloads'\Plate_Buckling_ABS_Ansys (2)\PlateBucklingABS _files\dp0tSDCvPACTVSYS-1_autobackup_27Jan2020_02-31PM.ansb saved

14:36:07 Saving backup file...
14:36:08 C:\Users\Yarko‘\Downloads'\Plate_Buckling_ABS_Ansys (2)PlateBucklingABS _files\dp04SDCvPACTSYS-1_autobackup_27Jan2020_02-36PM.ansb saved

14:41:07 Saving backup file...
14:41:08 C:\Users\Yarko'\Downloads'\Plate_Buckling_ABS_Ansys (2)\PlateBucklingABS _files'\dp0tSDCvPACTWSYS-1_autobackup_27Jan2020_02-41PM.ansb saved

14.46:07 Saving backupfile...
14:46:08 C:\Users\Yarko‘\Downloads'\Plate_Buckling_ABS_Ansys (2)\PlateBucklingABS _files'\dp0tSDCvPACTVSY5-1_autobackup_27Jan2020_02-46PM ansb saved v

MKS (Meter/Kg/Second) | Ansys :

Nodes: 8824 | Elements: 8099 | SY5-1.mechdb

Load Sets and Load Groups are analyzed by SDC Verifier.
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Panel Finder. Recognize

Execute Recognition - Panel
Finder from main menu

Click on Find

Sections.

Recognition

loint Finder
Beam Member Finder

Beam Section Finder

= 0] R ™ o

1. Panel Finder |
All Frames, Longitudinals and Desks Weld Finder
were automatically.
Panel Finder — O X
(I N
Recognition  Filter
Sections Section Details
Show X Show Y Show 2 Show Custom (@) Panels () Plates () Stiffeners
Tile Type C([)n(:;d Title Plates Court Stiffeners Count |E|
Section ; X &
Im 2(x271 £8) 7168 Panel 1.2 ! !
on = R J EI]
Section X 3 (X = 73.36) X 73.36 Panel 1.3 7 5
Section X 4 (X = 75.04) X 7504 Panel 1.4 12 25
Section X 5 (X = 76.72) X 76.72 Fanel 1.5 12 13
Section ¥ 6 (Y =-14.15) Y -14.15 Panel 16 18 16 @
Section 1 7 (Y = -9.65) Y 965 Panel 17 55 55 B
Section Y 8 (Y = -8.95) Y 835 Ponel 18 5 5
Section Y § (¥ =-1.79) Y 179 :
Sedion ¥ 10 (¥ = 0) ¥ [ Panel 19 5 3 IE|
Section Y 11 (¥ =5.37) Y 537 Panel 110 4 2
Section Y 12 (¥ = 8.95) Y 895 Panel 1.11 1 1
Section Y 13(Y=1165 Y 1165 Panel 1.12 1 1
Section ¥ 14{Y = 14.15) Y 14.15 Panel 1.13 1 0
Section Z 15{Z = 0) z 0
Panel 1.14 1 0
Section Z 16(Z = 22 z 22 28 Pa"el e . .
Section Z 17 (Z = 9.05) z 9.05 3 anet 1.
Section Z 18(Z=11.8) z 1.8 2 Panel 1.16 1 0
Section Z 19 (Z = 13.3) z 133 2 Panel 1.17 1 0
Section Z 20(Z = 14.8) z 148 7
Section Custom 21 (136 E... | Custom 4 @ |z|
2 Set Parameters...
e Corc
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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
M| 4
Press and @ to export — L
selected sections to named sel. Domx Dot Dom: [Bommn] @ O O st
T Type CTn]rd Paneis \ﬂ Title Plates Count Stiffeners Count E
Press @ @ [rmgs 1 : 5
Panel 21.4 1 0
[+
]
]
2.
§ AsOne Component
3. .‘ Each Item as Compenent
N )
9]
Analyze Set Parameters.
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Panel Finder. Recognize plates

Panel Finder - m} X
In Selection details Press Plates (4]
Recognition  Filter
Sections Section Details 1
Show X [] Show ¥ [ Show Z [] Show Custom (O Panels @) Plates () Stiffeners
Select Section X3. Tile Twe g’ Pansk * Tle {'nf;‘gm m‘m Direction g\tg‘zﬂm ?L*LZ"”S Rectangular | P Thickness [r] ] [+
Section X1 (X = 70) [x 70 17 # Length Viickh
ection X2 04 71 63 X e 13 Plate 3.1.1(Y =-8.5,Z=1.1) 0.835 i 0 Edges: 4
. . . 2. = leaeatagw-761z-11) 22 0895 @01 |0 0 Fdges: 4  |Yes 0018 P
Tlp: |f 1tis necessary to recogmze Sction =75, 1 Plate 3.1.3(r=-671,2=1.1) |22 0835 |(00-) |0 0 Edges: 4 Yes 0.018 F
| I f . Section X 5 (X = 76.72) [x (72 [16 Plate 314(r=-5827=183) 0835 07333 |(O:-1:0) |0 0 Edges: 4 Yes 0018 F B
p ateson y1orone section press Flate 3.15(Y =-4.92.2=17) |22 0835 |(©0-1) |0 0 Edges: 4 | Yes 0016 F
Analyze Plate 316(Y =-5.82,Z=037) 0895 (07333 |(@10) |0 0 Edges: 4 |Yes 0018 P
Flate 3.17(r =-4.03,Z=183 0895 (07333 (010 |0 0 Edges: 4 | Yes 0016 F
Plate 318(Y=-313Z=11) |22 0895 |@©0-1) |0 0 Edges: 4 |Yes 0016 P
Flate 3.19(r=-403,Z=037 0895 |07333 (@10 |0 0 Edges: 4 |Yes 0016 P
Plate 3110 (Y =224, Z=1.1) |22 0895 |@0-1) |0 0 Edges:4  |Yes 0016 P
Flate 321(r=-0.85,2=037 179 |07333 (@10 |0 0 Edges: 4 |Yes 0013 P
Plate 3.3.1(Y =045, Z=1.1) |22 0895 [0 |0 0 Edges:4  |Yes 0012 P
Flate 332(r=134Z=11) |22 0895 @0 |0 0 Edges:4 | Yes 0012 P E
Plate 3.33(Y =224, Z=037) 0895 (07333 |(©:-1:0 |0 0 Edges:4  |Yes 0012 P
Flate 33.4(r=313.Z=11) |22 0895 @0 |0 0 Edges:4 | Yes 0012 P
Plate 3.35(Y=224: Z=183) 0895 (07333 (@10 |0 0 Edges:4  |Yes 0012 F
Flate 336(Y =403, Z=11) |22 0895 @0 o 0 Edaes:4  |Yes 0012 P
IR > |[#
Settings | | Find Cancel
, Stiffeners Stiffeners
Length  Width o Same .
Title m] im] Direction along along Rectangular Material Thickness [m]
Length Width
Plate 3.515(v=1373;Z=1... |0.8333 (075 (01,00 |D 0 Edges: 4 Yes o012
Plate|36.1|(v =129, 7=2139) |25 15333 |(0:1:0) |0 0 / Fdges: 8 Yes Min = 0.016

. _
Section ID. Panel ID. Plate Plate is rectangle with Plate has elements more
1D all corners = 90 degrees than from one property

8 www.sdcverifier.com



Plate Dimensions and Thicknesses

Title Length  Width Direction Rectangular Yield Stress Thickness
Plate 9 (Y = 12.07: Z = 11.34) 03167 (08333 |00 Yes | 2 4E+08 0.012
Plate 10fy - 12.9: 2= 2.39) 25 (15333 | (@10) Edges: 8 24E+08 [Vin = 0.016 |

Plate ID

Plate is,rectangle with
all corners = 90 degrees

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

longest perpendicular to the longest edge:

Length is

Width=1

Flate has elements more than from
one property

[2:1]

=~ >
- - Ll

T~

Length =2

Length =2

Plate Thickness: the calculations are performed on every element and thickness is taken directly from each element. It is
possible to set thickness manually for a plate, in this case, the element thickness will be ignored and the user defined thickness

will be used.

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

www.sdcverifier.com



Plate Buckling Dimensions by CSR

Panel Finder Recognition Settings - *
Selection Default Titles by Section Type
[] Use Selection |NI Entities | # Section X | Section X|
Predefined Girders |[Empty] | # Section Y | Section Y|
Predefined Stiffeners | [Empty] | |#| Sectionz | Section Z |
Predefined Borders |D | ra Section Custom | Section Custom|
Plates Sections
Minimum Angle Between Plate Edges [0:%0] 3 Coordinate Deviation Limit of Section Plane | D.D1|
[] Skip Mot Four Edged Plates Minimum Elements Courtt in a Section 10k
[ Skip Triangular Plates Minimum Angle Between Inclined Plane Mormals [0;%0] k=
Skip Curved Stiffeners
[] Split Plate on Thickness Difference

| Calculate Dimensions by CSR Method | Fo—

2.3.2 Modelling of an unstiffened panel with irregular geometry

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

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

10 www.sdcverifier.com



Editing plates manually

. . Panel Finder - m] x
To modify plates select them from the list B8]0
and press Set Parameters. It is possible to Recognton Fiter
. . . Sections Section Details
edit (Length / Width / Thickness / SmowX  [ISmowY []ShowZ [ Show Custom O Pansis ® Plates Q Stifeners
Coefficients / Direction). e e O e |H | o W S S S e |
Section X 1(X=70) X 7 ‘ # Lengih Wieth ¢
Secton X2 (X= 7168 |X T8 |13 o |Pertivesszain |22 jows oo o 0 Edgesié  |ves 0.018 Al
. . . . Section X 3 (¥ = 73.36) X 73.36 16 Plate 1.1.2(Y=761:Z=1.1) |22 0835 |(0:0-1) |0 0 Edges: 4 Yes 0.018 F
Itis pOSSIble to define parametric Section X4 (X=7504) __|X [ETE %X |Paterr3-s7z=1n |22 losss |@on o 0 Edgesi4  |Yes 00t IES
. . Section X 5 (X = 76.72) X 7672 16 Plate 1.1.4 (Y =-5.82:Z=183) (0885 (07332 |(0-1.0) |0 0 Edges: 4 Yes 008 F
Stlffeners along the Length and Wldth' Plate 115(r=492,Z=11) |22 0835 |(0:0-1) |0 0 Edges: 4 Yes 0.016 F %
0 0 0018 PR
0 0 H
If thickness is changed you can see in i " : . . ' f
L . ale 4037 50733 (010 oo i |
table what was the original thickness Pale 1110(v-226Z=11) [22 085 |00 |0 0 Bigee:d | ver e |r
R Piie 121 (Y=0.89:2-037 [179 0733 |@10 |0 0 Edges:4  |Yes 0013 ;
recognlzed from model: Plae131(Y=0452=11) |22 085 @001 |0 [ Edgesid  |Yes 0012 Follm
B [Peetszir-1azo1ny (22 [oss [mon |o 0 Edges:4  |Yes 0012 e
Plate 13.3(r=224:Z=037) (089 |07333 |(0-1.0) |0 0 Edges: 4 Yes 0.012 F
-l-hldﬂ"lESS ﬁ Plate 134 (Y =313 Z=17) |22 0835 (@01 |0 0 Edges: 4 Yes 0.012 F ﬁ
p Plate 13.5(r =224 Z=183) |08%% |07333 |(0-1.0) |0 0 Edges: 4 Yes 0.012 F p
ﬂ{rlﬁ {Gﬂglﬂal ﬂ{rl 2' # z\ale 136(r=403:Z=17 |22 0835 @o1n 0 0 Edaes: 4 Yes 0.012 )F 4 ‘
0.016 (Original: 0.012) ==
Settings Find 0K Cancel
Set Plates Parameters (Leave Empty Field to not te Set a Value) X
Dimensions Direction
(® Set Length/Width Value [] Swap Direction for
lenghfm] [ | Plates where Wicth > Len
If the direction of plate should be L 5t Drecton
ope . . Length 0 = Direction X v | ik
modified, define global axis or custom wan b . . T
vector and press Set Direction. Todewbl [ ] 0
z 0
Coefficients
¢t I
S
OK Cancel

11 www.sdcverifier.com



Panel Finder. Plates Plot

OlOIO

Panel Finder
[#]as

Recognition  Filter

Select Section X3

Section Details

O Panels

@) Plates O Stiffeners

Sections
ShowX  [JShowY [JShowZ [ Show Custom
Coord
Tile Type . Panes
SeIeCt A” Plates Section X 1 (% = 70) I3 [70 [17
1IEE
ection -
Section X5(%=7672 X 772 |16

Press | 4

Click on Colors + Labels of Ids.

ic}

Plate 3.1.10
Plate

Plate 3.3.1(
Plate 33.

Stiffeners

Length  Width .
P ml Direction a

(r=

N

Stiffeners

Rectanguiar | 3o | Thickness [m]

Edges: 4

=B
Edges: 4

x
Edges: 4
Edges:4  |Yes i
Edgos 4 s ]
Edges:4  |Yes B
Edges: 4 s

Edges: 4

Edges: 4
Ed

Edges: 4
Frnae 4

>

Analyze

Settings Find

Set Parameters..

0K Cancel

Length ~ Width

Plate 82 Y =-13.28; 2 = 2.6)

117333 |08

12

Colors Only

Colors + Labels of Ids

>EHEE

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

Draw Stiffeners along Length/Width

www.sdcverifier.com




Panel Finder. Plot Options

13

Plate Plot can be displayed with different labels (plate id, plate dimensions or plate number of edges). Also, it is possible to
show plates in colors (no labels), length and width in colors (no labels).

Colors an

Colors + Labels with plates number of edges
Colors + Labels with plates 1Ds

Colors + Labels with plates dimensions
Length values (no labels)

Width values (no labels)

Labels with |Ds of plates without dimensions

Plate IDs

Plate dimensions

Plate # of edges

www.sdcverifier.com



Panel Finder. Update Plates

In some cases (e.g. stiffener is not modeled) a plate is recognized not correctly, dimensions are bigger than in reality which
leads to incorrect results. The plate has to be updated manually. In Section X3 plate with Id = 77 should be split in 2 plates.

14

If plates were modified manually and later user
decided to run recognition of plates, Panel Finder
will ask what to do with the modified plates:

- Keep plates that was modified;

- Clear everything and recognize from scratch;

SDC Verifier

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

www.sdcverifier.com



Panel Finder. Export Plates

Select Export Plates tab.

All Sections X: ON.

Panel Finder Wizard

1.

Sections X (5) Sections Y (3) Sections Z () Sections Custom (4) _Plot Plates Fiter
Select Section(s) Export to Named Selections

(® All plates from sections

PICk EXPOrt by section. 2_| NISedlonSXI 3

[1 Al Sections ¥

[ Al Sections 7
[] Al Custom Sections

Click Export.

() Plates of selected section

1..Section X 1 (X = 70) ~ 4‘

| |3€] Detailed section overview {per element) |

5 Named Selection will be created
for 5 Sections .

LOOOO

Seings | | FindAl || Clear Al Sections | | Update al sections

Export to Components

[ Ml plates as one component

[] Unused elements from the entire made!
[ Unused elements from all sections

[] Rectangular plates

[1 Not rectangular plates

[ 4 edged fnot rectanguiar)

[1 Mot 4 edged plates

[ Plates with undefined dimensions

[ Plates with free edges

[] Plates edges court >than
[] Plates with edges count =

Close.

------- o ballast1z
------- 8 ballast13
------- B Hull Part
----- M Section'1..Section X 1 (X = 70)'. All Plates

----- B Section '2..Section X 2 (X = 71.68)". All Plates
518 Section '3..Section X 3 (X = 73.36)". All Plates
----- v B Section '4..Section ¥ 4 (% = 75.04)", &l Plates
----- M8 Section'S..Section ¥ 5 (X = 76.72)". All Plates

15
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Panel Finder. Filter

OlO0J010

Note: It is very important to check that all plates dimensions were recognized. If in the model, there are coincident nodes,

coincident elements or free edges Panel Finder cannot recognize plate dimensions.

Click on Filter tab

Panel Finder
(S 1.

Hecognitinn

Selection: All Entities

Filter: Undefined dimensions

Press Apply Filter

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

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

or number of edges parameters.

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

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

filtered.

Mot Rectangular (4 Edges)
Mumber of Edges

Length

Width

Thickness

www.sdcverifier.com




Add Plate Buckling ABS 2014

OlOIO

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

Utilization Factor (Eta) = 0.8

Use Plate Average Stress: On

Press OK

o t Add B a8s v | ABS Plate Buckling (2004)
:= Remove Multiple H asc » |  ABS Plate Buckling (2014)
2% Renumber B an 3

Clear results E ASME VI {2010) 1
Iy Load From Library B Din1s013 (1984)
B onv 3
B eni130m 2018)
B Eurocode3 3
B FEM.1.001 (3rd, 1993)
H 150 19902 (1st, 2007)
H Norsok NOD4 (rev.3, 2013)
H cCustem

Plate Buckling transforms stresses automatically
into plate direction.

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

17

ABS 2014 - O *
ID [1 | Tile  [ABS Plate Buckling (2014) |
Description | | -
Buckling Parameters X
Maximum Allowable Strength |ttilization Factor (Eta).

Eta is multiplied on Critical Buckling Factor.
eg If safety factor=1.25 Ba=1/5/=1,125=08
Thickness Factor
Pr

3' Use Plate Average StI'BSEI [] Use Absolute Shearfor Plate Average (Conservative)
Stress on Element Average I
Materials with Yield = 0 o | |5
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

Calculations are performed for each element with converted stresses (into plate direction) or Plate Average
Stresses and using Plate dimensions.

4

Average Element Stress:
Sel =(S51+52+453+54+55+56+45T+58) / &

Minimum Element MidPlane:
Sel = Min((51+55) 1 2, (52+56)/ 2, (S3+57)/ 2, (54+58) [ 2))

51-58 - translated element stresses into Plate Direction

Use Plate Average Stress

un/ \nrr

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)
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Views

Execute Views => Add

Title: Frames

Deformation: Undeformed
Display on: Result Only

Show Legend and Show Triad: On

To make a plot Views should be created firstly (the set of settings how to display a plot).

Orient model in Ansys Mechanical
as shown on picture below
(2Y plane)

ONOMO

Press Get and OK.

19

Repeat Steps 1-4 2 times to
create a view for Longitudinals
(plane ZX) and Decks (plane XY)

SDC Verifier 5.3 - Untitled - O ®
File  Settings Model Recognition Job  Tools  Standard  Post-Processing  Results  Report  Help
OB (SYE 4 %p- oL BRERDH BO & 7= lL(F1
: List of Views
. I ID Title Description ‘
g Add/Edit View X
iy [ 1.
i-H Model [= Edit Multiple 2. Settings
B - o 2 [moms ]
j%mm 2: 2emo\-r:Mu\tlple D 2 Trtl4|Frames |I Deformation Undeformed
f-i@ Post-Processi
{d Pt romrn ocsion
Center X |73.55 Center ¥ |-0-03 | Center Z |?-36 Edges Show Elements  *
RotX 7336 RotY  |0.00 |Rotz  [7.93 Independent Bands
LocX  [11149 Locy  |0.00 |locz  |793 .

13:16:08 C:\Users\Yarko'\Downloads\Plate_Buckling_ABS_Ar
13:17:46 Table 1. Table (LG1, 21 Sections)’ created

13:18:36 Load Group "1. Envelop® edited

13:20:57 Plot "1..Buckling State Limit (LG1, 3. Section X 3 (X =
13:21:07 Saving backup file

13:21:08 C:\Users'Yarko Downloads\Plate_Buckling_ABS_Ar
13:24:11 Table 1. Table (LG1. 21 Sections)’ edited
13:24:23 [51] Check 1. Plate Buckling ABS 2014 (Plate Ava. H

Nodes: 8824 | Elements: 8999 | SY5-1.mechdb

Up Vec X Up Vec ¥ [0.00

| Up Vec z 3813

View X Viewy [0.00

| Viewz

|0.00

.

Zoom

Get

| show

Display on 2.
[] Logarithmic Scale
[] Min, Max on Calorbar
[] Semi Transparency
Date and Time

p. I Show Legend

[] Show Ruler

[] Show Wireframe
[] Show Thick Shells and Beams

Legend Limits
(®) Use limits from legend settings

O Use local limits

Show Triad |
[] Show Mesh

Maode Automatic
Min 0
Max 1
Number of levels 12
Format General

4. I| OK I | Cancel
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Plate Buckling Plot

Execute Criteria Plot from Plate
Buckling ABS 2014 context menu

Load Group: 1..Envelop

View: Frames

Press Select: Section X3

Press Preview

OICIOIOI®

Parameter is automatically set to
Buckling Factor Overall.

20

= Standards (1)

i = 1.ABS Plate Buckling (2014)
: =B Input

70 Constants (3)

= Types (1)

&5 Characteristic {0)
iaa Classifications ()
LA Standard Tables (0}

£-[¥] Checks (1)

i) 1 Fiate Buc o

Plate Buckling Plot - X
ID [1 | Tite |
Description | |
Options Sections
Check [1..Plate Buckiing ABS 2014 (Plate Avg| 4.

(IR,

ED?TN:MS o e e Load Growp 2 |[1. Envelop ] -3
% iz:;me Parameter |Bud(|ingSta1eLim'rt V| v
»  Remove Values to plot |Eement Values v|

- vew 3.2 Fanes #]#]  eemens
E® Table (expand/extreme)
B Flow Table (over loads) Labels [None | Limits
B Table (Loads vs Selections)
1 [ crera et Set Defaut Ttle | 5. ||| oK || Cancel |

www.sdcverifier.com




Plate Buckling Table

OJOXO.

=-2)

% Plate Buckling Table - o x
g
Execute Expand Table from the 4
P I ate B uc k I n g C h ec k context menu D we [ ]| sectonTue Plae Lengh ] Plte Widh ] Plate Thickness  presa joa® e prempde Eavdet S e sengh  pag 0 <4 Loag o
Descrion | I3 300 173 00 T5esb N 399e+6 535 [iE] 162 53| @
2.Section X 2 (X = 71.68) 300 260 00 [ 3156 1956 3776 018 22 Ls3
Options 3 Section 3 (X = 73.36) 300 173 00 60e+6 397e+6 e 88.00+6 02 229 Ls3
r-a 4 Section X 4 (X = 75.04) 30 260 002 Dlesh 31es6 11856 73646 018 217 Ls3
Check 1.Plate Bucking ABS 2014 (Pate Avg, Elemert A
Press [}Ji and select Load Group : | oo w 17 @ ews  mas|  mas s o e =
Load Group 1. Emvebop [k | 6 Secton v 6 (r =14.15) 33 052 002 T6esh 2956 B8e%6 30666 013 02 Ls3
“ ” 7. Section Y 7 (1 =-9.65) 672 108 003 00246 00e+6 00e+6 0.0e+6 0.00 000 Ls1
n Ve O p e Table Type Expand v
8._Section Y 8 (Y = -8.95) 6.85 336 0.02 £7.7es6 -36e+6 -35e6 65.7e+6 1.04 19.88 Ls3
Search Type Related To Last Parameter | | [9Secton Y3 (=179 220 168 002 3iess 00e+6 270646 6506 005 008 L83
l_ID “Show pates reeults 10.Section Y 10 (7 =) 220 168 002 3less 00e+6 136esb 23766 001 002 L3
1.Section Y 11 (Y= 537) 220 03 002 Bdesh D6ess 2dest 55.1e<6 0 008 Ls1
bl Display goveming loads | Short Title | | [12 Section ¥ 121 = 8.95) 220 168 0.02 10ess 0.0e+6 3.desb £31e+6 0.10 014 L5
o 13 Section ¥ 13 (1 = 11.65) 685 33 (17 2006 24048 05e+b 3856 [ 7.08 Ls3
Show plates results: OFF e 14.Section ¥ 14(Y = 14.15) 336 092 002 158¢+6 735e+6 99e+6 69.6e+6 080 132 Ls3
e None | | [15.Section 215 =1) 33 089 00 A0 8ess 1167+6 33+ 11176 197 299 L3
e 7 16.Section Z 16 (Z= 22) 716 33 00 E 30e+6 E 347046 030 582 Ls3
17..Section 2 17 (Z = 9.05) 250 168 00 [ 00e+6 59e+6 10.3e+6 000 00 Ls1
Sotby 18.Section Z 18(Z = 11.8) 48 33 002 00es6 03+ 37et6 64es6 000 (17 Ls3
P Nors 21 | [e.sectonz192- 133 33 250 002 58256 056 17256 21066 002 010 Ls3
20, Section 220 Z - 14.8) 33 087 003 T6es6 1396 113256 2256 00 on Ls3
P ress FI” TClb/e Order Descending 21..Section Custom 21 (136 3.36 27 0.02 13846 -18.7¢+6 3desb 19.1e+6 0.04 034 Ls3
. Max over Sections [Y 8 /1] 635 33 002 £71ess £ 35esk 85766 104 1988 153
Sections or
ALl (k2
21 Sections s
&[] Checks (1)
ERiSil 1 Plste Bucking AScoiiaoi vl @
Plots (1) ¥ Ad 5p =
o
B Tables (1) | & edt
Post-Processing PR Bements
! Rename
Reports (0) B c Set Defaht Tile 4| rtae oK Cancel
opy
Remove
Copy To Standard...

21

Clear Results

Table (expand/extreme)

& 8 A

Flow Table (over loads)

Table (Loads vs Selections)

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

Criteria Plot
Plate with ID = 70 has the highest result in Section X 1
) ) ) Buckling Buckling
) Plate - Plate S in plate Sy in plate Swy in plate

Sectien Tite Length Plate Width  fhickness  direcon  directon  drecton oo Factor Factor

Combined Overall
1. Section X 1 (¥ = ?DDDD][ME:ID:?D] 83113 750.00 12.00 0.02e+6 0.06e+6 0.05e+6 0.0%+6 022 047
2. Section X 2 (X = 71680) [MaxID=4E] 3000.00 2600.00 16.00 0.00e+6 {).0Ze+6 .01e+6 0.02s+6 0.12 0.35
i = [MaxID=52] 255.00 733133 14.00 0.0de+6 D.01e+E 0.05e+6 0.10e+6 022 047
Max over Sections [3 / 5 255.00 73333 14.00 J.0de+6 0.01e+6 0.05e+6 0.10e+5 022 047

Section ID =3 / Plate ID =92
worst result among sections

All results (dimensions, stresses) are from the plate which causes
higher BF = 0.47 because Search Type = Related to Last Parameter

www.sdcverifier.com




Report. Tables

OICIOICIONONC

N

Execute Reports => Add =>
Designer - Results

Plate Buckling ABS 2014 check
context menu in model tree =>
Table(expand/extreme)

Type: Expand

Press =

and select LS; LG loads.

Press OK.

Select all X Sections from List

Add v

. @

=
£ i

h J
v

Remove Multiple

Generate Multiple

i
i
Renumber @
i

Wizard -
Wizard -
Wizard -
Wizard - Full

Empty
Model Setup

Results

Designer - Empty
Designer - Model Setup

Designer - Results

Designer - Full

Presentation

&[] Checks Il
& Mm @ Generate Ctrl+Alt+ G
Copy Ctrl+C
[E Paste
*  Remove Del
:E Remowve Multiple Ctrl + Del
Restore default title
Criteria Plot
Table (expand/extreme)

N
X [E] &

Flow Table (over loads)
Governing Loads

Results Wizard

Press OK.

Select Loads - x
Jobs Loads (5/ 10)
Al Nane ALL IL(0/5) LS (4/4) LG(1/1) G Conter G
1.adob 1 O L1 Gravity
[0 1 IL2.Ballast+crane_outside
11 13 Ballastscrane_inside
141 1L4.Hydroload_crane_outside
ne_inside
4 J1 L51..Load Set 1
i J1 L52.Load Set 2
J1 LS3.Load Set 3
J1 LS4 Load Set 4
41 LG1 Envelop
Plate Buckling Table X
Loads | 4|| Selections (5) (Elements) 6
Court 501:= 5
: ALL| (€9 o) B A | i
Setti
A5 1. Section X 1 ) +
Table Type 3' Expand ~ I 2..5ection X 2 (¥ =71.68)
oK Cancel
Search Type EE—— o [3.5ecton x3px=7335) s 5 I I i
4. Section X 4 [X =75.04) x
[] Show Plates Results 5.Secion X5 (X = 76.72)
[ Display goveming loads | Short Title p
Fitter by 2
Parameter None >
alue 1
Sort by
Parameter Buckling State Limit s o
Order Descending ~ v
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Report. Plots

Click Criteria Plot in Plate Buckling
ABS 2014 check context menu

Parameter: Buckling State Limit.

Views: Frames.

Press|'=, select LS; LG Loads and
Press OK.

Select all X sections from List

Press OK.

OJOJOJOIONO

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

b Generate Ctrl+ Alt+G Plate Buckling Check Plot - X
Copy Ctrl+C Loads
1 Court [ 5| 2.
[E Paste 3
X Remove Del 4 e .
= Remove Multiple Ctrl + Del pae Selections (5) (Blements) 5.
Restore default title Pla Length AL (9] o] (] f] [ ]
Plate Wicth T =
. Section X 1 (X =7
Criteria Plot Plate Thickness v
. E!' Stress x in Plate Direction 2 Section X2 (X = 71.68) >
AR Table (expand/extreme) Stress y in Plate Direction 3. Section X3 (X - 73.36)
Siress xy in Plate Direction 4. Section X 4 (X = 75.04) X
Equivalent Stress 5. Section X 5 (X = 76.72)
2_ Buckling State Limit ﬁ
Values to plot Blement Values ~
Views
+
8.
..Longitudinals &
4.Decks =
=l
x
o b
| Select Loads 6 Close
Jobs Loads (5 4 10)
Al None ALL IL{0/5) LS4/4) G(1/1) G Corte: G Clear
1.Job 1 [0 IL1. Gravity
[ 1 IL2. Ballast+crane_outside
[ 41 IL3. Ballast+crane_inside
[ 41 IL4. Hydroload_crane_outside
&_inside
J1 LS1.Load Set 1
F 01 LS2 load Set 2
J1 LS3. Load Set 3
J1 LS54 Load Set 4
J1 LG1. Envelop
| < < N | 3
L
OK Cancel
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Report. Sort tables and plots by Load

Execute Plate Buckling ABS 2014
=> Sort Tables/Plots and put in :
Chapters =E @  Generate Ctrl+Alt+G
LS1..Load S Copy Ctel+C
P LS2.Load S8 [Fi,  Paste
. L53..Load S¢
Click => By Load %] L4 Load 54 X Remove Del
EE Remove Multiple Ctrl + Del

Restore default title

Criteria Plot
Table (expand/extreme)

Flow Table (over loads)

VE B E &

Governing Loads
Results Wizard
Apply To All

Replace

1 Sort Tables/Plots
Sort Tables/Plots and put in chapters

|l v v

By Parameter
Add User Chapter By Load
Add Load Containers 2. By Selection

wd

W

F
s D]F
=

IEI|E| 1..Plate Buckling ABS 2014 (Plate Awvg, Element £
=@
AR 1. Table (LG1, 23 Sections)
- i!| 1..Buckling State Limit (LG1, 3. Section X
- [ABH Table (LG1, Componert *2..Section X 1
B8 Table (LG1. Componert *3..Section % 2 (
@ Table (LG1, Component 4. Section X 3 (*
AR Table (LG1. Componert '5..Section X 4 (x
-[AB® Table (LG1. Componert 6. Section X 5
[ ARR Buckling State Limit (LG 1, Component "2..
s i!| Buckling State Limit (LG1, Component 3.
[ ARR Buckling State Limit (LG 1, Component *4..
~[]H8 Buckling State Limit (LG 1, Component '5..
- i!| Buckling State Limit (LG 1, Component '6..
-] LS1..Load Set 1
-] LS2. Load Set 2
@ LS3. Load Set 3
-] LS4 Load Set 4

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

[ O e I e A |
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Report. First Page

25

Right click on First Page => Edit.

Press| | to select engineer and
custom from library

Press OK.

@] Generate Ctrl+Alt+5 i
|+ Edit Ctrl+ Alt+E [l
A 1 Y-
1.
First Page Editor — O >
Engineer details 2. Customer details 2.
Engineer |S|_|pport | E Contact Person |customer | E
Company |SDC Verffier | ﬁ Company |ccmpar1'_.' | ﬂ
E-mail |5upport@sdcveriﬁer.com | E-mail |customer@company.com |
Phone |+31 15 30-10-310 | Phone |+31 15 555-55-55 |
Address |Zilvest 25..] | v Address |Zilvest 25.] | v
Web Site |5dcveriﬁer.com | Web Site |comparw.corn |
" SDCV %~
v Compan x
VERIFIER p v
] Put loge on report plots image
Project Details
From fil
Mmber [ Vemon [i g | O Fomfie =
Name | | x
@®) From View | 1_Defautt View v
Custom Fields 3. Cancel
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Report

Press [0 to generate complete report. Press @ to export to Word.

Page 2 of 42 Page 3 of 42

SDCW 1..Plate Buckling ABS 2014 LS1.Load Set 1

Buckling (L$1,5 Sections)
Standard

1.Plats Buckling ABS 2014 Check [57] 1. Plate Buckling ABS 2014 (Fiate
Tithe Plats Buckling AES 2014 Aug, Element Avg)
Constants 3 Load Set LE1. Load Set 1 Sestions 5
Classifications o Search Type __Relsted To Last
Standard Tabies o Plate Plate Plate  Stessx Stressy Stress xyEquivale Ultimate Bucl
Checks 1 Length Width  Thicknes in Pl in Pl in Plate nt Stress Strength State
s irection Direction Direction
. 1_8ecion X 1 (X= 3.00 173 02 - - - T2340288 042 233
Warning 70) [MaxID=34] 7835280.5 31817172 38326332 00
The following 8 plate elemenis are not included in any Sections and are not checked according to Stendard 0 0 (1]
"1. Plate Buckling ABS 2014’ 2 Sechion X 2 (X= 3.00 280 a2 0.00 - - 30523388 026 328
71.83) MaxID=3] 30500402 11854074 00
o0 00
A.Section X 3 (X= 2.00 173 02 - - - 25060384. 0.58 335
73.38) [MaxID=88] B003046.0 39442112 44540200, 00
0 o0 00
4.Section X 4 (X= 2.00 2680 02 0.00 - - 25395104, 0.25 321
75.04) [MaxID=4] 30311968, 11830252 00
00 00
5.Section X5 (X= 3.00 280 o0z - - - 21659222 012 145
78.72) MaxID=85] 12070138 17523600 B711087.0 00
(1] 00 [1]
Max over Sections 3.00 173 o0z 85060384, 0.58 335

X383 0030430 35442112 44540200, 00
0 00 00

Buckling State Limit (LS1, 1..Section X 1(X=70), 2 Frames)

ot
Exaru: ST (oo e o s
Tt

Prepared by Prepared for
SDC Verifier company Constant
£311530-10-310 +31 15 555-55-55
itle Value  Description
sdcverifier.com company.com Eta 08 Maximum Allewable Strength Utiization Factor (Ets).
Criticsl Buckiing Factor is multiphed on Ets
Zijvest 26 Zilvest 26 "
2011 v8 Hearem 2011 v Hearlem Pr 08 Propertionsl linear elastio fmit
The Metheriands The Nethariands T_Factor 1 Thickness Factor (inerease thickness end reduce stresses)
Engineer. Support
Customer: company
Check [S1] 1_Plate Buckling ABS 2014 (Plate Aug. Load Set L51 Load Set |
Project Mumber: Element Aug)
Version y Parameter ;Ar:illrg State Limit Panels 1. Secfon X 1 (X =T70)
Dste: 230172018
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