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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

R :. PlateBucklingDNV - Workbench — m] X
Open in Ansys Workbench Iﬂi T
PlateBucklingDNV.wbpj wHBe
:} Lﬁ Hﬂ H Project {
Double Click ony2 @ soc verfier & glimport... | <oRecomect (] ReffeshProject 7 Update Project | 5 ACT Start Page
. ematic > 3
or execute Edit from context menu [ Avahis sysms B
(& Coupled Field Static
. [ CoupledField Transient > A - B - G
Press - ~ on toolbar and “Analyze active §) Eoenvalue Bucking 1 > extemaioce : Y ) soc verier
iob: i @ seenc Q@ v 2|@ Eremimnuia [0 movte 2
ob: 1.. Static Structural” —e— 4 | .
’ = — o1 T o
@ HarmonicResponse 470 Setup v 4 4 bl Load Combinations #
Hydrodynamic Diffraction 5 @ Solution v 4 s B standards '
.Q Hydrodynamic Response 6 0 Results v 4 6 [ Reports 7 4
::::Acnuﬂis Static Structural SDC Verifier
il Random vibration
[l ResponseSpectrum
& Rigid Dynamics
L staticAcoustics
& Static Structural
B steady-State Thermal
SDC Verifier 2020.0.2 - D:\Vitalik\Tutorial\for Ansys\Plate Buckling DNV\Input data\PlateBucklingDNV _files\dpO\SDCv\ACT\dnv.ansv
> C : File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
- D D@ S E4dp- BRDHH BEL L& A FmldFl
2.[2 @ scv m"— [l @@ Views (1) 3.[[&_Anslyze sctive job: 1.Static Structural |||
— g a Reoogltwim lzl  Analyze selected job » I‘I‘tle {Static Structural |
4 | Load Combi 53 Duplicate =l Jobs (1) P Analyze multiple Jobs/Standards I | v
i =
5 _ Standards Transfer Data From New Yl 3¢ Tools _
6 Reports Transfer Data To New > -8 Standards (0) . : — e aal
[ Repor 458 Pos ! Analysis Static Structural L s (3 3R =
SDCVer| # Update -, Optimizations (0) £ Stress 84 strain + Al Entiies Al
Update Upstream Components - Reports (0) [ Nodal Force [ Contact Miscellaneous 5
Clear Generated Data [] Beam Section [ General Miscellaneous ﬁ »
Refresh 2
Reset Bements
m Rename D
Properties
Quick Help
Add Note
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Load Sets

ONONOIO

Right click on Load Sets =>
Create/Edit 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)

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.

=z Jobs (1)
- 1..Static Structural
-4 Individual Loads (5)
I. 44 o)i= Create/Edit multiple
-
-FG Fati '— Remove multiple
~f8 Ta 3:4‘ Renumber
= A
#X Tools | Y SafetyF
0Ny afety Factors...
- st .
i Export to Mechanical
443 Post P
Create/Edit Multiple LoadSets - ] *
- g Add load Sets
# o -
Tle |E |2
3 =5 i i __me Clipboard
2l g |3
= 5 3 |= v
* © @ £ [3 Eaciar
= & & 2 c ’I 3 -
i v} =) ] b ] i
HES RN . —
tich H i " 5 +5 Set Diagonally
g lg |8 |8 |2 |2
% = e e < aq _Clean Selected
Load Set 1 e
Load Set 2 1 [ e
Losd et 3 ] =
Load Set 4
Selected Rows

==
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Load Groups

Click on Load Groups.

Press [E to select all
Load Sets.

Title: Envelope

Press Create

Ol010

SDC Verifier 2020.0.2 - D:\Vitalik\Tuterial\for Ansys\Plate Buckling DNVAInput data\PlateBucklingDNV _files\dpO\SDCVAVACT\dnv.ansv = m] x
File Settings View Model Recognition Job Tool Standard Post-Processing Automation Results Report Help
&R So® e BERDHDH EAm s A =dFl
@ Views (1) Edit Load Group
H Model D 1 Ttle 3. [Envel
B ] e 3. e ] |
& Jobs (1) Descrption | B2
£ 1. Static Structural 2 |
¥ Individual Loads (5) —
-+ Load Sets (4) [TANE" [ Safety Factor [ ]| setTom
4 1.Lload Set 1 - & — :
> Gyt e s |[E
+f¢ 3.Load Set 3 g | 2. Ballast + crane inside - step #2
i Aload a "’.‘ | 3..Ballast + crane outside - step #3 1
1 -4+ Load Growps (1) K 1T
| == LEnvelope I
+-F Fatigue Groups (0) ) -
B Tables (0) > A
A Plots (0)
X Tools
Standards (0)
g Post-Processing < v
. Optimizations (0) . L
[5) Reports (0)

Clear Results

11:20:49 Updating Beam Section Finder...

11:20:49 Updating Panel Finder...

11:20:49 Updating standards...

11:20:50 Project D:\Vitalik \Tutorial\for Ansys\Plate Buckling DNV\Input data\Plate BucklingDNV _files\dp0\SDCv\AC T\dnv.ansv was opened
11:27:57 Static Structural Analysis analysis started

11:28:08 Static Structural Analysis analysis finished

11:35:20 Load Group has to contain at least two tems

11:35:32 Load Group "1..Envelope’ created

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

v

MKS (Meter/Kg/Second) | Ansys .:

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

Execute Recognition - Panel
Finder from main menu

Click on Find

Recognition I

Joint Finder
Beam Member Finder

Beam Section Finder

= (0] B N -

I Panel Finder |
Weld Finder
PanelFindev - a X
i<
Recognition  Fiter
Sections Section Details
[ Show X [ Show Y [ Show Z [ Show Custom @) Panels O Plates O Stiffeners
Th T c;:;ﬁ pircs. | g Title Plates Count Stiffeners Count t
Section X 1 (X = 70) X 7 7 & |#
v Panel 1.2 18 15 —
Section X2 (X = 71.68) | e 13| =7
Section X3(X=73.36) | X 7336 |17 [N == Panel 1.3 1 1 —
Section X4 (X = 75.04) | X 7504 |8 x| |Panelld 7 5 X
Section X5(X=76.72) | X 7872 16 - |Panet15 112 1 ]
Section Y6 (Y =-14.15) |Y 1415 |7 Panel 1.6 1 0 D
Section Y7(Y =985 | Y 988 1 Panel 17 12 7 &5
Section YB(Y = 855) | 8% |5 S : 0
Section YS(Y=-179) |Y 179 |4 @ -
Secton Y10(Y=0) Y 0 4 | L Fored 19 % S @
v s 2 J Panel 1.10 5 3
lid 8% |4 | Panel 1.11 1 Ji
E ¥, 165 |16 | Panel 1.12 1 0
Section Y 14 (Y = 14.15) |Y 1415 |9 \ Panel 113 5 3 @
Z152=0 -Z 0 2 1 Panel 1.14 4 2 i
SectionZ16@Z=22) |Z 22 28 [£3 B
Secton Z17(Z=9.05) |Z 905 |8 Panel 115 L ! .
Sectn Z18Z=118) |Z 18 |2 B [Panei 116 1 0 2
SectonZ19(Z=133) |Z 133 3 FORN ki 11 0 2
wigrlz?ﬂ(z =148) |Z 148 [ ==
Section Custom 21 (136... | Custom 4 Lo | [ )
2 Analyze | Set Parameters...
= =] o e
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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
B - [ e
Press and @ to export e |
SeIeCte SeCtions to named Sel‘ éled;::x [ Showy [ ShowZ .Ilzlsnuncmuml (i)e?::imls O Plates O Stifeners
- e C{erd e || [T Plates Court Stffeners Court. | ||
TG £ [ [#]
Press @ Ell=Er ; ; =
L E\ Panel 21.4 1 0 E
&
i} ]
©
2. i
& AsOne Component =S
3.8 i &
Each Iltem as Mamed Selection b @
(]
e ——
[T [ ok | omm
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Panel Finder. Recognize plates

Analyze

Panel Finder - m] X
In Selection details Press Plates B[S
Rs i Fiter
Sections Section Detals I.
B showx [JShowY [JShowZ  [] Show Custom O Panels (@ Plates O Stffeners
. Stiffe Stiffe
Select Section X3 = e O e " o, S S e T
Section X 1 (X= 70) [x w7 ¢ Legh i |#
X =71 X 171, 13 Plate 3.1.1(r=-85:Z2=1.1) 0 0 1
e . 2. = [Pwe3r2c-7612-10 [22 o [w0-) o B Egest e oo |t | =
Tip: If it is necessary to recognize = L2 x| [Paeaiso=s7mz=1n (22 |osss |00 |0 o |Edgesis | Yes o0 IES
. Section X 5 (X = 76.72) X 7672 |16 Plate 314 (Y=-582Z=183) |0.895 |0.7333 |(0:1:0) |0 0 Edges: 4 Yes 0.018 P B
plates only for one section press Pae315(r=422-11) 22 (085 |00:) |0 0 Eigest Yoo oos |p |
Plate 316 (r=-582:2-037 0835 (07333 |©:1:0) |0 0 |Edges: 4 Yes |0.018 |F By
Plate 31.7(f =-403:Z= 1,83[ 0.895 0.7333 (0:1:0)7 0 |0 Edges: 4 Yes 0.016 |F
Iy Plate 318(Y=-313Z=11) |22 0895 |(00-1) [0 I Edges: 4 Yes 0.016 IF ey
Plate 319(r=-403:Z=037 [08%5 (07333 |(0:1:00 |0 0 Edges: 4 Yes 0.016 F :
Plate 3.1.10(Y = -224;:2=1.1) | 2.2 089 |00 (0 0 | Edges: 4 Yes |0.016 |F o
Plate 3.2.1(Y=-089;Z2=037) [1.79 07333 |(:;1:0) |0 |0 Edges: 4 Yes 0.013 i_F
Plate 33.1(r=045;2=1.1) |22 0.895 ©:0:1) |0 ‘0 Edges: 4 Yes 0.012 [ ﬁ
E’ Plate 332(Y=134:Z=11) |22 0835 |©00:1) |0 0 Edges: 4 Yes 0.012 F E‘
- Plate 33.3(f=224:2=037) }D.BSS |0.7333 [(0-1:0) |0 0 \ Edges: 4 Yes }9.012 | F
B lhwe3seo-3imz-11 J22  |osss 0N |0 0 |Edges:4 | Yes 0012 |F L2
p Plate 335(r=224:Z2=1283) |0.8%5 0.7333 |((0:-1:.0) jU }0 Edges: 4 Yes 0.012 ‘_F p
Plate 3.36(Y=403.2=11) (22 0895 |00 [0 10 | Edaes: 4 Yes 10.012 Ll
 JINES > |
Anaiyze Set Parameters..
Settings Find OK Cancel
length  Width Stiffeners Stiffeners Same
Title im] m] 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|36.1(Y=129:2=239) [25  [15333 [(0:1:00 |0 0 /|Edges:8 | Yes Min = 0.016

Section ID. Panel ID. Plate ID

Plate is rectangle with
all corners = 90 degrees

Plate has elements more
than from one property
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Plate Dimensions and Thicknesses

Title Length  Width Direction Rectangular Yield Stress Thickness
Plate 3 (Y = 12.07. Z = 11.34) 03167 (08333 | ([00:1) Yes | 24E+08 0.012
Plate] 10} = 12.5: 2= 2.39) 25 15333 |(0:1:0) Edges: 2 | 24E+08 [Win 0016 |

Plate |D

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 s

Width=1

Plate has elements more than from
one property

-

Length =2

.
e

- =
= =

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:
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Plate Buckling Dimensions by CSR

Panel Finder Recognition Settings = X
Selection Plates
[ Use Selection IHErﬂies I & Minimum Angle Between Plate Edges [0:90] 3
Predefined Girders [Empty] | [#] D1 Skp Not Four Edged Pates
Predefined Stffeners | [Empty] | [#] | | T S0 Toanguier Prtes
- [ spit Plate on Thickness Difference
Edtied Bomieny o I1#] 3 s Pute# Difre Propesy 0s
Default Titles by Section Type [ Calculate Dimensions by CSR Method |
Section X [ Section X| o
Section Y [ Section Y| [ Skip Curved Stffeners
onZ I SedionZl Lengthen Stiffener (Dummy) & Covers Panel More Than, % 8015
Section Custom [ Section Custom| | value >80% value > 66%
Sections «—100%
Coordinate Deviation Linit of Section Plane
Minimum Elements Count in a Section 10_-:—_.
Minimum Angle Between Inclined Plane Nomals [0:90] | 3
Minimum Angle Between Flat Plane Normals [0:90] 15
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:

b=A/a

where:

A : Area of the plate, in mm?

a : length defined in (d), in mm

10

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

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

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

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

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

Thickness
0.01& (Original: 0.012)

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

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

11

Panel Finder = {m] X
B[S
Recogntion  Fiter
Sections Section Details
M Showx [ ShowY [] Show Custom O Panels ® Plates O Sifeners
7
Lo CF"T Panels i Title mﬂh W Dection 3«“:% Rectangular E&":H Thickness [m] o
Section X 1 (X = 70) X 17 & ! L ! : L
SecunX200- 7168 X e 13 o [Peertio-aszan 22 Jo [Edgesia |Yes [oms [
Section X 3 (X = 73.36) X 7336 |16 Plate 1.12(Y=-761:2=11) |22 0 |Edges: 4 |Yes 0018 3
Secton X4(X=7504) |X [7504 e x| |Paer1ar=671:z-1n |22 lo Edgesd  |Yes loore I ES
SectionX5(X=767)  |X %72 |16 Plate 114 (Y = 5.82. 7= 183) |0.695 [ [Edges:4 | Yes 0018 ;s
Plate 1.15(=452.2=11) | lo [Edgesi4 |Yes [oots [¢
[o E r | By
5 |
B 0 | @
0 f
; ! 0 :
Plate 12.1(=083:2=037 179 07333 |@10 |0 [Edgesid |Yes [oo1a’ [¢
Plate 131(r=045Z=11) |22 0895 |@01) |0 Edges:d | Yes l0012 r | B
B [Pmeiazo-13ez-in 22 Josss [oon o T loo2 F e
= Plate 133(Y=224Z=037 (08% 07333 |(0:10) |0 |Edges: 4 | Yes |0.012 |f
B lpacraaw=smz-1n 22 |0s% |00 |0 Edgesi4  |Yes 0012 [ |2
P |Pate1ase-2267-189 (085 073 |00 [0 [Edgesd |Yes o012 [ |I@
Plate 136(=403:Z-11) 122 10835 @01 10 Edaes:d  |Yes 0012 Py
[ e > |4
—
Setings oK Cancel
Set Plates Parameters (Leave Empty Field to not to Set a Value) *

Dimensions

@ Set Length/Width Value

Length [m]
Width [m]

[ |
[ ]

(O) Set Stiffeners Amourt along Plate’s:

Thickness [m]
Coefficients
(o]

c2

Psi X

Psi Y

]

| |

I
o

[ ]

Direction
[[] Swap Direction for

[ Set Direction

Direction IX

[ concel |

www.sdcverifier.com




Panel Finder. Plates Plot

OO

B - B R
Select Section X1 Recogrton Faer
Sections Section Details
A showx  [Jshowy [JShowZ [ ShowCustom O Panels @ Plates O Stffeners
Title Type Cood Panels 2 e 2. gt AR Diection i il Rectanguar  pome, S N—— |
| e
Select All Plates (Ctrl+A) Secton X10C=70) | m 7| — ¢
Section X 2 (X = 71.68) I3 [7iee |13 = 001539855 =
I. — 001 5 i
Section X4(X=7504) X 75048 1% JEECEAER ©0.0-1) 0.01539855 x|
S Section X5(X=76.72) __ |X 7672 |16 i Plate 3.1.4 ( ©:1:0) 0.01539855 Q
Plate 3.1.5 ( 0.01539855 =
Press [’ Plate 3.1.6( 0.01539855
Plate 3.1 0.01539855
I piae 21 0.01539855
Plate 3.1.9( 0.01539855
Click on 8 Colors + Labels of Ids e
25
G 08333
= 25
2|
¥ 0.01539855
== n nreaomss
r
—
Setings Fog oK Cancel
Colors Only
Colors + Labels of Ids 4.

¥ [
e

>EHER

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

Width Values (no labels)

Coordinate Systems

Draw Stiffeners along Length/Width

12
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Panel Finder. Plot Options

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

13

e

>HHEE

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 Corners Count

Labels of dimensions
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Panel Finder. Update Plates

In some cases (e.g. stiffener is not modeled) plate is recognized not correctly, dimensions are bigger than in reality which leads
to wrong results. Plate has to be updated manually. In Section X1 plate with Id = 1.10.49 should be split on 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

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

Yes No Cancel
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Panel Finder. Export Plates

Select All X sections.

Press E => Each Item as named
Selection

Pick Export by section.

5 Named Selection will be created
for 5 Sections .

OOOO

4.

....... / B SectonX 1 (X = 70)
-, SectionX 2 (X = 71.68)
------- B Section X 3 (X = 73.36)
------- B Section X 4 (X = 75.04)
AAAAAAA B SectionX 5 (X = 76.72)
SDC: SDC Verifier (C)

15

Panel Finder - a =
- P ]
Recognition  Fiter
Sections Section Details
[ showXx [ ShowY O Panels @ Plates O Stiffeners
*
#|
X
(]
B
0 @
m
i
. E @  As One Component Ef
@ @ Each item as Component —
1& @ As One Named Selection Z?Z
2 twniom s s =
r 4|
[ s || K || Cancd |

z
&
x
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Panel Finder. Filter

OGO

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

Click on Filter tab B[] I
ZISeieam Al Entties Iy
Selection: All Entities Do QP ©Pmm O Sienn 4.
Fiter Rle 3, | Undefined Dimensions M B Apply Fiter
Tele e Wehin]  Drecion  Soene’ 3;’:;“",{,‘% Rectangular Same Materal 1<% Related Panel 12 Pax 'I
Filter: Undefined dimensions -
@
. &
Press Apply Filter
Table with plates is empty means ;
that there is no plates with
undefined dimensions. Press OK L
< >|
FndbylD | <cPrevious | [ || Nemts» & B A
Fod 5. o] cmn
Tip: It is also possible to filter plates by shape (triangle, rectangular) rl.lndef'ned Dimensions v
et
E.g. Plates with numbers of edges > 4 can be displayed. mensnons
Control using Selection plates from which Sections should be Not Recg;tangular (4 Edges)
filtered. Number of Edges
Length
Width
Thickness
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Add Plate Buckling ABS 2014

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)

+) 1..ABS Plate Rucklina (2014)

AL

@ & Post-Pri# Add » | » | ABS Plate Buckling (2004)
& é g::;:'"f & Edit AISC » | ABS Plate Buckling (2014)
= Rename AP| »
Copy ASME VIl (2010)
¥ Remove DIN 15018 (1984)
DNV »

Convert to Custom

Clear results

Plate Buckling transforms stresses automatically
into plate direction.

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

17

4:33:09 Updating Beam Member Finder...
4:33.09 Updating Weld Findgr...

DVS 1608 and 1612
EN13001 (2018)
Eurocode3

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

1SO 19902 (1st, 2007)

ABS 2014

Descfption[

Buckling Parameters

Thickness Factor

Pr

- O
D Ttle  |ABS Plate Buckling (2014)
2.
Maximum Allowable Strength Utilization Factor (Eta). _081
Eta is muttiplied on Critical Buckling Factor.
eg [f safetyfactor=1.25. Ba=1/5f=1/125=08

3.|[A Use Plate Average Stress| [ Use Absolute Shear for Plate Average (Conservative)

Stress on Element Average

Materials with Yield = 0 [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+S3+S4+S5+S6+S7+S8) / 8

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

S1-S8 - translated element stresses into Plate Direction

Use Plate Average Stress

On/ \Off

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)

18 www.sdcverifier.com



Views

Execute Views => Add

Title: Frame

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

Press Get

OI0)0I0I0

Press OK

19

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

SDC Verifier 2020.0.2 - D:\Vitalik\ Tutorial\for Ansy|

File Settings View Model Recognition

DEIEI

@@ | d e B

Edit Multiple
Rename Multiple

Remove Multiple

Renumber

+-FG Fatigue Groups (0)
[ Tables (0)

A Plots ©)
Tools

-0

BoRsmA

Standards (1)

H 1.DNV Buckling Strength of Plated Structures
Post-Processing

. Optimizations (0)

Reports (0)

-

13:50:49 Saving backup file...
13:50:49 D:\Vitalik \Tutorial'for Ansys\Plate Buckling DNV
13:50:50 D:\Vitalik \Tutorial\for Ansys\Plate Buckling DNV
14:05:48 Saving backup file...

14:05:43 D:\Vtalik \Tutorial for Ansys\Plate Buckling DNV
14:05:50 D:\Vitalik \Tutorial\for Ansys\Plate Buckling DNV
14:20:49 Saving backup file...

14:20:49 D:\Vitalik \Tutorial\for Ansys'\Plate Buckling DNV
14:20:50 D:\Vitalik \Tutorial\for Ansys\Plate Buckling DNV
14:24:34 2 View 2 created

View
2.
D 2| itle fframe |
Description E
Location
CenterX |7336 | Centerv [000 | Centerz [7.77
RotX  |7672 |RotY 305 |Rotz 148
locX [11101  |locY 785 |tocz  [424
Up Vec X |-2.73 | UpVecY |-047 | Up VecZ (3451
ViewX 099 I Viewy [om | viewz 008
3. [[] Autoscale 4. |_||_

Settings

D - [} X
Geometry Exterior v

Contours :Contour Bands v

Edges ‘ gl

IndependentBands | None |

Color Scheme L-Rainbow v

Display on | Result Only v

Digits [s v

[] Logarithmic Scale

Min, Max on Colorbar

Semi Transparency
Date and Time
Show Legend

[] Show Ruler

Show Wireframe

[] Show Thick Shells and Beams

Legend Limits

® Use limits from legend settings

O Use local limits
Mode

Min

Max

Number of levels.

Format

5. o J el |

Show Triad

Show Mesh

[ =]

Automatic

General

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

MKS (Meter/Kg/Second) | Ansys .:

v

www.sdcverifier.com




Plate Buckling Plot

Execute Criteria Plot from Plate
Buckling DNV 2010 context menu

- Standards (1)
B,

Load Group: 1..Envelope

View: 2..Frame

Press and Select:3..Section X3

Press OK

Press G Preview

OIOIOIOI0C

..ABS Plate Buckling (2014)

Remove

Copy To Standard...
Clear Results

Table (expand/extreme)
Flow Table (over loads)

B A

Criteria Plot

Plate Buckling Plot -

] 2 e |

¥ { ==t [
Check [1-Pate Bucking (Pite Avg. Bemert | [All] A2 |3 |
Parameter | Bucking Factor Overal |
Vaestoplot | Bement Values v
vew 3. [2fme v [}l

Label o ][#]

 SetDefault Ttle

Edit + 1..5ection X 1 (X=70) - O *
Operation | Add " |
Search
0 | [e |
Fier | [

4. ||Z| 1.Section X 1 (X = 70]

[]2.Section X 2 (% = 71.68)
[ 3.Section X 3 (X = 73.36)
[ 4.Section X 4 (% = 75.04)
[ 5.8ection X 5 (X = 76.72)
[ 6.Section Y 6 (v = -14.15)
[]7.Section ¥ 7 {¥ = -2.65)
[] 8.5ection ¥ 8 (¥ = -8.95)
] 9.Section ¥ 9 {¥ = -1.79)
[ 10.5ection ¥ 10 (Y = 0)
] 11.5ection ¥ 11 {¥ = 537}
[ 12.5ection ¥ 12 (Y = 895)
[7]13.5ection ¥ 13 (¥ = 11.65)
[[] 14.5ection ¥ 14 {Y = 14.15)
[[] 15.5ection Z 15 (Z = 0}
[ 16.Section Z 16 (Z = 2.2)

5. o[ coren |

www.sdcverifier.com




Plate Buckling Table

|1l Table - o *
Execute Table(expand/extreme) CL
from Plate Buckling DVN 2010 « Tm C Sk Manlghil Pwenbl Pantore SIS BN BSARST BT meown [ »
Deactetion | Jiw 300 17 ooz| 75 Bilech Fed | 53] |
context menu e L ke - T |
Chock [1 e Bucking A5 2974 Pl forg, Bomurt ] | 4. Secton K4 = 7500 100 28 oz Tieh Flech A 15
ey [[Erm 10 ) i ) — &
o = B [ 1 Ll Aleh | ] 0ess | 51
Load Group: 1..Envelop e [ e a— ey =
3 _l:wdﬂuwm I[E .?g;r.::l::-m? | 20 1658 aoz| -3 twef ?‘H ]3(-«6_ LST
iz 13 Sechon VI3V = 1165 | [ 3% o0z E ] D3k | 153
W Saction ¥ WY = IS | 1% ns2 anz| 15 Bes T3 5eb 58| L53
Show plates results: OFF et — e o s i~ s~ =
T oectien I17 =905 | 2% 168 o0z 0 0nsf 0 (w6 BInag | 151
18 Seten ZRE-11E | 457 EE anz| 0 Ouef D306 A7 | 153
19 Section 215 =133 | 136 5 0“2_ & Busfi 4 b 1 Y‘AE_ L53
20, Sechion 2202 = 148 1% oer om 7 GweE REE T 17 3me 153
. n &lﬁu\:ulm\!h’"x. | 1% an Oﬂ?i 1 3ae6 <18 Tasb Jln-Ei L53
Press FIII Table Max s Sectora [ 8/ 1] [Ty 13 (17 67 tests Abesk Ateas 153
@
B
&
[+21 Cancel
=l Standards (1)
. = 1.ABS Plate Bucking (2014)
o Bl nput
L o2M G'necks (1)
BRI Piate B . .
o2 M + Add » Use Show plates results for detailed table with results for all plates.
- . Optimizations (0) | # Edit Otherwise only the worst results over Sections will be shown.
a @ m’ m [ Rename
[ 1.Report
EE Copy
X  Remove
Copy To Standard... Plate with ID = 70 has the highest result in Section X 1
: Bucking  Buckiing
Clear Results . Plate Plate Sx in plate Sy in plate Sxy i in plate
Section Title Length Plate Width Thickness jirection frecti i Seqv Fado!' gi(:g;l
BB Table (expand/extreme) : Combined
B, Flow Table (over loads) 1..Section X 1 (X = 70000)[MaxID=70]] 83333 750.00 | 1200  0.0%+6| -0.06e+6|  -0.05%+6|  0.09%-+6 0.2 047
- 2..Section X 2 (X = 71680) [MaxID=46] 3000.00 2600.00 16.00]  0.00e+6|  -0.02%e+6|  -0.0%e+6|  0.02e+6 0.12 0.35
B Criteria Plot 3 Section X 3 (X = 73360) MaxID=92] | 895.00 73333 1400| 004e+6| -00%e+6| -0.05e+6 0.10e+6 0.2 047
! Max over Sections [3 / 92 895.00 733.33 1400 ~Q.04e+6|  00le+6|  0.0%+6|  0.10e+6 0.2 047
Section ID =3/ Plate ID =92 All results (dimensions, stresses) are from the plate which causes
worst result among sections higher BF = 0.47 because Search Type = Related to Last Parameter
21 www.sdcverifier.com




Report. Tables

Execute Reports => Add =>
Designer - Results

Results => Check Tables

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

Type: Expand

Press EE‘ and select LS; LG loads.

Press OK

Press :IH' and Execute ‘= From List

Select all X Sections

Press OK

Press OK

DOEOOEOOE KOG

22

-

Add Check Tables - o

]

X
Add Wizard - Empty
=  Remove Multiple Wizard - Model Setup - 3.
2%  Renumber Wizard - Results
¥, Generate Multiple Wizard - Full
Designer - Empty
Designer - Model Setup
Designer - Results
Designer - Full
Report Designer 2,
Home Insert Post Processing Import 2.
B % = % T E . ¥ m % "5
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
| [ Nere | mt|| wors || sesa || wosn | G Cortemt = Clear
1_Static Structural ] 41 1L Gravity - step #1
[ 41 IL2.Ballast = crane inside - step #2
[141 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
Un Componer "
Lo | 1B Selsction (5) (Elements) Vo i [ [=]
ount E:I" e =2 e —
Ll @) oo (B A ] e 2
Settings . =
{ . Mome
e8| i
Teble Type 4. |Eead ] (2 Secton x2 = 7168) IEI I 6 =
Search Type Related Ta Last o 3..Section X 3 (X = 73.36) B R
S : | 4_Section X 4 (X = 75.04) % i 3. Section K3 X = T4.36) | OK I | Cancel
[] Show Plates Results 5 Section X 5 (X = 76.72) o= | '_ ‘4 Section % 4 (4 = T4
; | [ fsection 'S.Sectan X5 (X = 772
[ Display goveming loads ~ Sheit Title |£i IH Secban 'GS5ectan ¥ 6 [Y = -14.15)
|ﬁ-i [ Section 7 Sectan ¥ 7 ¥ = 045
Fitter by | Cci | [J Section ‘8. Sectian ¥ & {¥ = -035)
Parameter ‘None ~ [] Section B.Section ¥ 3 [¥ = -1.79)"
[ Section '710.Section ¥ 10 (¥ = 0
Value > 1 (] Saction ‘17, Saction ¥ 17 (¥ = 5,37y
[ Section 't2_Section ¥ 12 (¥ = 8.8
Sort by [ Secticn '13.Section ¥ 13 [¥ = 11.65)
[] Sectian '14.Section ¥ 14 (¥ = 14.15]
Parameter | Buckling Factor Overal > s [ Section 15.Seckion 2 15 2 = OF
|—'| [[] Section "18-Sectan T 16 (2 = 1.0y
Order | Descending ~| v [T Section 17.Section Z 17 (Z = 805y
= 9 - [ Section 'tB.Section Z 18.(Z = 11.8y .
= N e == 9. o]
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Report. Plots

OICIOXOIONOIONOXO

l.
Home Insert Post Processing Import l.
Results => Check Plots | % =] % =] E B I L ¥ m
I~ Il |
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
Press => Check ‘1..Plate Buckling’ Sjiates s paodac
=> M [ Add Check Plots - o x
= Standard '1.ABS Plate Buckling (2014)' 2.
Parameter' Buckling Factor | Check "1..Plate Buckling ABS 2014 (Element Ava)' [ 2,
Overall. Plate Buckling Check Plot = X
Loads
. Court l 5.9E-
Views: Frame.
L ¥ v e
Select Loads - = in Components. 1
Parameter Selections (5) (Bements) Group Elements between  »
- Jobs Loads (5 / 10) Plate Length ot & (] [ 2 [ I
v [ ] [Nene | [aw] [ Lerm | [ sara | [warw | | Piate Wicth B i
Press|:=, select LS, LG Loads and _ P T Socon X170 ¥
S [ 1. Static Structural L1, Gravity - step #1 ‘Stress x In Plate Drection 2.Section X 2 {X = 71.68) ¥
IL2. Ballast + crane inside - step #2 Stress y in Plate Drection 3. Section X 3 (X = 73.36)
Press OK. IL3. Ballast = crane outside - step #3 M,Lnﬂ:am,,,m 4. Section X4 (X = 75.04) x|
IL4. Hydroload outside - step £4 AT 5. Section X5 (X = 76.72)
IL5. Hydroload inside - step #5 Ukimate ﬂ
L51. Load Set 1 i
3 o
o 5 152 Load Set 2 o |
Press and Execute := From List 153 Load 5ot 3
: LS4 Load Set 4 =
LG1. Envelope Vekee o pia Flowens Valles b
Views
[3 select tems - 1. Default View +*|
Select all X sections. i " [3-Sifener s
Filtar 2:
Ca ] =
: =) Ea
7. [¥ecton Tsecvon .1 0= 701 2|
I 2 Sechan X 2 = TLEEY
Press OK v -3.se<mnxa::<.msr %]
[ ‘d.5ection X4 (X = TS04)" -~
'ﬂ‘mnan "8 Sectian X 8 (¥ = TATY =
L_| Section 'fi.Section ¥ & (¥ = -14.15) v.
[T Sectian 7.Section ¥ 7 {¥ = 365"
- 9.1 oo |
Press OK. o _
|_i Section ‘10.Section ¥ 10 {¥
[C] Section "1 1.5ection ¥ 11 ¥ = 5377
[} Section '12.Section ¥ 12 [¥ = 695}
[ Section 13 Sactan ¥ 13 (¥ = 1165y
[C] Section ‘14 Sectian ¥ 14 (¥ = 14.15)
[] Section "15.Section 215 (Z = 0
[] Sectan 16, Secton T 16 (2 = 2.2)
[T Section 17 Section 217 (% = S05)
| [ Section “18.Section Z 182 = 118
8L e |
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Report. First Page

Right click on First Page => Edit. 25 11
- Ta @] Generate Ctrl+Alt+G Ii
= - Edit Ctrl+Alt+E
Press l‘to select engineer and W gg 1| f. —
custom from library I
Select Image From View and pick
‘2..Frame’.
. First P Edit - O X
@ Press OK. 4 First Page Ector
Engineer details 2. Customer details
Engineer |Support | Contact Person |cu5tomer | E
Comparty |SDC\|’er'rfier | |ﬁ| Compary |comparr)r | ”ﬁ”
E-mail |support@sdcveﬂfier.com | E-mail |wstomer@compan}'.com |
Phone |+31 15 30-10-310 | Phane |+31 15 555-55.55 |
Address [Zilvest 251..] || Address [Zilvest 25[.] | w]
Web Site |sdcvenﬁer.com | Web Site |company.com |
Logo SD C i w |h| Logo -.E ..
x| Compan %
VERIFIER i p v i
[&] Put logo on report plots i
Project Details . - O B
Number I:I Version E'I
MName | | =
3. |® FomView |2 Frame vll
| CustomFelds 4, | Canedd |
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Report

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

Generate Exportto Export
Word to PDF

[

1..ABS Plate Buckling (2014)
1..Table (LG1, 25 Sections)

LoadGroup  LG1.Envelope
e Related ToLast

xy
[m] [m] ss  Directio Directio Plate
niPa] n[Pa] Directi

0.02-1452e+5 -226e+5 -136e+d
005 38 0.02-141.0e+8 -18.8e+6 -5.1e+0 133.3e+3
300 172 0.02-157.16+0 -138.0646 127.86+0 200.68+0
300 173 0.02-177.1e+8 -124.8e+5 - 118.8e+0 250.4e+0
885 EE 0.02 -TB5e+8 -135e+6 BH0e+d T1Te+d
3.00 260 0.02 -24.0e+0-100.0e+6 -20.4e+0 102.8e+0

4. Section X 4 (X 200 280 002 230e+8 -002e+8 204a+8 1021245
=75.04)

1..Section X 1(X 280 225 0.02 -460e+8 -05.0e+0 25.3e+0 75.0e4d
=70,
15. Section Z 15 X 080 0.02 -108e+8-1220e+8 -4.4e+8 118.2e+8
Z=0)
14, Section Y 14 32 075 003 -90.5e+8-237.1e+0 122,08+ 2006040
(¥ =14.15)
6.Section Y 6 (Y 33 075 003 -357e+8-226 1e+8 -50 4e+8 234 4048
=-14.15)
19 Section Z 19 3 250 002 -538e+8 -157e+6 -11.3e+8 23.0e+8
Z=133)
Prepared by: Prepared for: 18..Section Z 18 487 3% 002 -35e+8 -TOe+ 1iewd  T.ie+d
Z=18)
O 20.Section Z 20 330 0s7 0.03 -47.5¢+0-130.3e+0 00.1e+0 154.0e+0
SDC Verifier company Z=148)
21..Section 338 27 002 O00s+8 -234e+8 Oda+d 234048
+31 15 30-10-310 +31 15 555-55-55 Custom 21 (136
. Elements)
sdoverifier.com company.com 2. Section Y 12 220 168 002 00ed 00es0 427ed 72000
i (r=895)
g":fffdgzauﬂm zz‘;':"f\‘gi“,‘m 11 Section Y 11 220 03¢ 002 805e+d -1led Z10etd T0.0e+d
The Netherands The Netherlands (¥ =537)
9 Section Y 9 (Y 220 168 0.02 -104e+0 -27e*0 31.4e+0 552040
=-1.79)
10..Section Y 10 220 188 002 -TOe+d -TOetd 144e+d 20.12+8
(Y=0)
Engineer: Support 17. Section Z 17 233 260 002 006 00esb £2ev8 142e48
Z=9.05)
Customer: customer 24 Section 168 043 002 D4+ 00e+d -110e+d 20.0e+d
4 (1
Project Number: g‘ﬂ:‘“‘s «e
Vi . 1 22 Section 188 042 002 00e+8 -53e+8 0O0e+8 17.8e+8
o Custom 22 (16
Date: 03/02/2020 Elements)
C 25 Section 188 040 002 -20e+8 0.0e+ -10.32+0 18.0e+0
Custom 25 (18

25

455
570

544

072

008

0.13

0.08

002

001

Plate Plate Plate Stressx Stressy Stress Equivale Uitimate Buckling
Length Width Thickne inPlate inPlate xyin ntStressStrength State

155
082
081

are

007

(X<}

oo

Smndard 1.ABS Piate Suckiing (2014) Check [S1] 1. Fiate Bucking ASS 2014 (Slement
Avg)

Load

BB

BB BB IE

&

BEBEEERE

&

]

Page 84 of 107
Buckling State Limit {LG1. 2..Section X 2 (X = 71.68). v2||
ANSYS
e

check [S1] 1. Piate Buckling ABS 2014 (Element  L0ad Group LG1_Envelope

Ava)
Parameter Buckling State Lim selection 2.Section X 2 (X = 71.68)
View 2. Frame

Buckling State Limit (LG4, 3..Section X 3 (X = 73.36). v2|

et

4

L

Chack 15111 Plate Buckling ABS 2014 (Element  Load Group LG1_Envelope
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