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Content

» In this tutorial an DNV 2010 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
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Press - ~ on toolbar and “Analyze active §) Eoenvalue Bucking 1 > extemaioce : Y ) soc verier
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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 |
8 Recopition ] {Envecee |
& Jobs (1) Descrption | B2
£ 1. Static Structural 2 |
¥ Individual Loads (5) —
&4 Load Sets () [TE , Safety Factor [ ] samom
4 1.Lload Set 1 - & — :
> Gyt e s |[E
+f¢ 3.Load Set 3 g | 2. Ballast + crane inside - step #2
i Aloodcod | %2 |3. Ballast + crane outside - step #3 1
1 -4+ Load Growps (1) K 1T
| == LEnvelope I
+-F Fatigue Groups (0) ) -
BB Tables (0) > -~
A Plots (0)
X Tools
Standards (0)
g3 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)

Press [[2] and @ to export selected
sections to Named Selection

Press _@I

Custom Section should be used for inclined/curved sections and selections like hull.

Panel Finder - )
B4
Recognition  Fitter I
Sections 2 Section Details

Oshowx [Oshowy [JshowZ | EF Show Custom @ Panels O Plates O Stffeners

FHIED Plates Count Siffeners Count | |

Section Custom 21 (136 ustom &

Section Custom 21 (136 B... |Custom & Panel 212 1 \B & |

Sl [panel 213 1 0 =

x| [Fane2is ! lo x

L}

I

[

2- i As One Component B

3 Each item as Component ﬁ

. & As One Named Selection -

P& cach item 25 Named selection] 2. IF2)

] £

| Analyze Set Parameters...

ok | [ cocel |

Example: It is possible to create custom section based on hull selection:
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Panel Finder. Find Free Edges

OGO

Note: Before plates recognition, the model should be checked on free edges. Not correct plate dimensions/direction, plates
with undefined dimensions and as result wrong buckling factor — possible consequences of free edges.

Click [d to find free edges

Press Find

Select all free edges

Press| @ to preview elements
with free edges

2 elements connected to |

L
1B =
Recogntion  Fiter
Sections Section Details
Hshowx [ ShowY [JShowZ [ Show Custom @ Panels O Plates O Stffeners
| Stffeners Court
Tile Type C;:id Panels * HF{“ Edge Finder - X w &
=7 ¥{ & &
m ss) 753 [ St 5
ld =0 = B = [T [ 63 f 1 I I =
Section X3(X=73.36) |X B3 | <M e B0 e 3 ?;';‘“e':i 4 ! 2
Secton X4 0X- 7508 TE x| | eer— P | .. x
Section X5 (X =76.72) |X [7672 |18 i 12 elemaris E 2
Section Y6 (Y=-14.15) |¥ |-1415 |7 P vl |x 40 slemerts 0 B
Section Y7(Y=-965 |Y |-965 |1 P R
Section Y8 (=895 Y |25 |5 3 Ll D @
Section Y9 (Y =175 |Y ™ |a R —
SeconY10(Y=0) |Y 0 4 Py | Bements | | I
Section Y11 (Y=537) _|Y [s37 12 i 3 7|
Section Y 12(Y=895) |Y |35 |4 P L
Section Y 13 (Y = 1165) |¥ |15 |16 P 0
Section Y 14 (Y = 14.15) |Y 1415 |9 P @ I 3 B
SeconZ15@=0) |z [0 |20 3 b2 :
SectonZ16(Z=22) |2 22 = @ 1 G
SectonZ17(2=905) |2 [s05 |8 f g
SecionZ18@Z=118) |2 ms |2 2 |n A None I o »
SectonZ19@2=133) |2 133 3 P 0
SectionZ20Z =148 |Z [148 17 o 2. Gom o
Section Custom 21 (136... | Custom ] v| |4 r)
Analyze Set Parameters ..
Settings Find OK Cancel

Mesh does not coincide

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

Analyze

Panel Finder - (=) X
In Selection details Press Plates | | m 4 3
R ion  Fiter
Sections Section Details l.
- [ show x £ Show Y A showZ [ Show Custom
Select Section X3. - — . IS
Title Type m Panels :
Section X1(X=70)  |X [70 [17 & _ - £|
Section X2 (X = 71.68) |X 71.68 13 ;l—ED Plate 3.1.1(Y = 0 0 Edges: 4 Yes 0.01539855 —EI’
fae [Fit ; 2. E2 (Pate312(r=761:2= 0 lo Edges:d  |Yes 001539855 [F | ==
Tlp' Ifit is necessary to recognize Section X4 (X = 75.04) | [7504 |8 [%| |Pate313(r=671:2=1) o 0 Edges:4  |Yes oo1539855 |k [ [x]
plates only for one section press Section X5 (X =7672) | 7672 [16 Plate 3.14 (Y = 5:82.2= 183 0 0 Edoesit  |Yes oorssess [F | g
 Secton :gg;‘;;? : ‘!;‘13;5 : Plote 3.15 (Y = 4.92. 2= 1.1) 0 0 Edges:4  |Yes 001539855 |F !
Sms”hi; a7 = Plate 3.1.6 (Y =-5.82:2=037) 0 0 Edges: 4 |Yes oorsisess ¢ ¥
Secton Y9(Y=-179) |¥ 4 [ |Prete 31,7 =408 22 1.89) 0 o Blgwd  |Yes 001539855 |F :
Section Y 10(Y = 0) Y 4 B |pae31sy=3132=11) 0 0 Edges:4  |Yes 001539855 | 6
Secton Y 11(Y=537 |Y 2 Plate 3.1.9 (Y =-4.03; Z=0.37) 1 0 0 Edges: 4 Yes 001539855 |F @
Section Y 12(r =895 |Y 4 Plate 3.1.10( =-224: 2= 1.1) |2 : 0-1) |0 0 Edges:4  |Yes 001539885 |F |
W::igj ::::; : ;" Plate 321 (= 1275,2-626) |25 |06083 |(0:10) |0 0 Edges:6  |Yes 001539855 | F |
SectonZ152-0) |2 2 [Pt 322 0r 128,257y (25  [OSSY |010) 10 0 Edges:d  |Yes omsasess ¢ | |8
SectonZ16@Z=22) |2 2 [B] |Pate323(v=1207.7-652 08333 06083 |(0:1:0) |0 0 Edges:d  |Yes 001539855 |F | (]
Secton Z17(2=905 |2 3 . [mee32sr=129z-5 (25 Jos  [e10 |0 0 Edges:4  |Yes oo1s3sess [P [ =
SectonZ18Z=118) |2 2 B e 325(r=1373,2+662 0833 |04367 0100 |0 0 Edges: 4 |Yes ooisasess | | 142
Sen 219 =139 |2 3 [®] |Pete326(r=1207.2-753 08333 |06083 |(0:10) |0 0 |Edges:4  |Yes 001539855 |F | [@®)]
SectonZ N@E=118 |2 2 o |Pete3270r=1207.Z-42 (08333 l08  [@-10 [0 0 |Edoes4  |ves 001539855 |Fv|
‘Section Custom 21 (136... | Custom 3 o[ ||« > |[#]
[ Analyze | Set Parameters. . |
Setings | | Fnd ok || cencel |
Length  Width Stifeners Stfeners Same
Title Direction along along Rectangular . Thickness [m]
ml Length Width i
Plate 3.5.10(Y=-2.24:Z=1.1) 22 0.895 0:0:-1) 0 Edges: 4 Yes 0.01539855
Ptae|3.6.1|(Y =-0.89:2=0.37) 1.79 0.7333  |(0:1:0) 0 Edges: 4 Yes 0.01539855

Section ID. Panel ID. Plate ID
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Plate Dimensions and Thicknesses

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

Width=1

Y

.
-~

Length=2 Length =2

Plate Thickness: Calculations are performed on every element and thickness is taken directly from each element. It is possible
to set thickness manually for plate, in this case element thickness will be ignored and user defined thickness will be used.
Example: Plate with 2 properties 0.01 and 0.02 thicknesses. Left picture displays property labels with property thicknesses and
right presents plate buckling plot of thickness parameter:
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Plate Buckling Dimensions by CSR

Panel Finder Recognition Settings = X
Selection Plates
[ Use Selection 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

11

= 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 [m]

0.012 (Original: 0.01539855)

0.012 (Original: 0.01539855)
0.012 (Original: 0.01539855)

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

12

Dimensions

(®) Set Length/Width Value
teghim] [
N —

(O) Set Stiffeners Amourt along Plate’s:

=]
| 4

Thickness [m]

Coefficients

2 —
@ —
Psi X
PsiY

Direction
[[] Swap Direction for

Set Direction
Direction IX

=]

ok

| [ caneel
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Panel Finder — o X
B S
Recognition  Fitter
Sections Section Details
A showX [JShowY [JShowZ [ Show Custom O Panels @) Plates O Stiffeners
Tile Type C;“u;d Pancis | L% Tile ﬁw m“h Direction iiegnm iﬂ;m Rectangular a:“;a, Thickness [m] -
Section X 1 (X = 70) X 70 17 & ! : Length W 1 ! ! &
SeconX20X 7169 X 7813 o |Peertiv-eszein 22 Josss oo o 0 [Edges:4  [Yes ooisess [P
SectionX3(X=7336) __|X 7% |17 Pte 112(r=761:Z=11) |22 [08%5 |0:0:) |0 0 |Edges:a [ves |001s398s5  |F
Section X4 (X=7504) |X 7504 |8 x| |Paeta3er-s7uz-10) (22 Josss |@oy |0 0 Edges:d  |Yes oosasess  F | [x
SeconX5(X=7671 |x w72 |16 Plte 1.1.4 (v - 582 7= 183) (0855 |0.733 |(0:10) |0 0 |Edges:a[ves |o01530855 |F @
Plte 115(r=492.Z=11 |22 085 |@00:) |0 0 Edges: 4 |Yes 001533855 |
[o7333 |00 |0 0 |Edges- 4 |ves |onts3sess ¢ | R
Plate 117 (Y 0 0 00153955  |R
U e 100 0 0 001539855 | AIIES
Y 0 0 00153955 |
Plte 1110(Y=224:Z=11) |22 |08 |©0:1) |0 0 Edges:d  |Yes 001533855 |
Plote 121 (Y=1275.2=626) 25 06083 |@:10) |0 0 |Edgesis  |ves [001520855 ¢
Pate 122(r=129:2=57 |25  |06083 |00 |0 0 |Edges:a [Yes lomsa08ss [k | I
B| [Paei230r-12072-652 083 [osoe [0t [o 0 |Edges:a [Yes oorsxess |F |
Pate 124(=129:7=5 |25 (08 |©:10) |0 0 |Edges:a [ves [o0tsasess ¢
Bl |rae1250-13732-662 083 [04887 |00 |0 0 |Edgesia [ves looisasess | |42
B [Pete126(r=1207.2-753 08333 [06083 [0:1:0) |0 0 |Edges:4 |Yes [omsasess ¢ | @
Plate 127(Y =1207.Z-=42) 108333 108 |@-10) 0 0 Edaes:4  |Yes 001539855 FV
J < > a‘
Analyze Set Parameters...
Settings Find oK Cancel
Set Plates Parameters (Leave Empty Field to not to Set a Value) *



Panel Finder. Plates Plot

Panel Finder - o
'l S
Select Section X1 Recognton Faer
Sections Section Details
EA Show x [ ShowY [ ShowZ [ Show Custom O Panels @) Plates O Stffeners
Coord Siffeners Stfeners Al [
Tile Type mj  Panels -l —-— song 2. along Rectanguar  pom, Thickness fm] Related Panel e
+ ) 1. ¢ &
Select All Plates (Ctrl+A e e T Poncl 11 =
SectonX3(X=7336 |X. ENEL = o e DULSHES fxd 11
Section X 4 (X = 75.04) X (7504 |8 [x Edges 3 Panel 11 x
S SectionX5(K=7672)  |X 1872 (16 . 100 |0 Edges ) 5 Panel 1.1 ﬁ
Press ’ : ) Edges Panel 1.1 =
el 10 Edges Yes 3 Panel 11 x|
Edges )12 (Original: 0.01539855) Panel 1.1
U1 (5. o Edges 0.012 (Orignal: 00153985 Panel 1.1 &
0 [ inal: 0.01539855) Panel 1.1 "
H 0:-1) |0 0 Edge 0 5 Panel 1.1 .
Click on ¥ Colors+ Labels of Ids ‘ — =
) |0 Edges: 6 0.01539355 Panel 12
0.01539855 Panel 12
B 0.01539855 Panel 1.2
= Edges: 4 0.0153985¢ Panel 12
2 e Edges: 4 Y 0.0153985¢ Panel 1.2
§<) Edges: 4 001539 Panel 12
= Edaes: 4 0.01539855 Panel 1.2
|
Analyze _’ Set Parameters...
Settings Find OK Cancel

Colors Only
Colors + Labels of Ids 4.

Colors + Labels of Corners Count

| [w]
e

Y
£

Colors + Labels of Dimensions

 |2]

>EHER

Length Values (no labels)

Width Values (no labels)

Coordinate Systems

Draw Stiffeners along Length/Width
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Panel Finder. Stiffeners Plot

Select Stiffeners

Select All Stiffeners (Ctrl+A)

Press ’E

OOG

Click on 4@ Colors + Labels of Ids

14

| [w]

|
CHEEER &6

Colors Only

Colors + Labels of Ids

Colors + Labels of Lengths
Colors + Labels of Widths
Length Values (no labels)

Width Values (no labels)

Max Girder Length, Lg (no labels)
Torsional Length, Lt (no labels)

Sniped or Continuous

Panel Finder — [m] >
- R
F g Fitter
Sections
[ Showx [ Show ¥
Tile *
&
Section X 2 (X = 71.68) X 0895 22 =1
 Section X 3 (x = 73.36) X 895 22
Section X 4 (X = 75.04) X 0.835 22 X
Sectin X5(X=7673)  |X 0.895 22 %
0.895 22 —
22 X
22
25 &
i
&
CrossSection:9 Iy
CrossSection 9 —
ction 3 2
@:.
| Set Parameters...
Settings OK Cancel
4.
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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 — o X
Click on Filter tab B[] I
R it Fiter
ZISeieam Al Entties Iy
Selection: All Entities Diplay Panch Plaes () Siflencrs 4.
Fiter Rle 3, | Undefined Dimensions M B Apply Fiter
Tele };:g“"“ Widhfm]  Direction gﬂmm 3;’:;“",{,‘% Reclangular  Same Materia [Tn““d‘"’“ Related Panel a1 c2  psx |
. . . . =h
Filter: Undefined dimensions -
&
i x|
Press Apply Filter
. . @
Table with plates is empty means B
that there is no plates with
undefined dimensions. Press OK o
< > [
Find by ID << Previous Next >> =) Ele =
Find 5.| oK I Cancel
Undefined Dimensions v

Tip: It is also possible to filter plates by shape (triangle, rectangular)
or number of edges parameters.

E.g. Plates with numbers of edges > 4 can be displayed.

Control using Selection plates from which Sections should be
filtered.

Rectangular

Number of Edges
Length

Width

Thickness

None
Undefined Dimensions

Not Rectangular (4 Edges)
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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.

16

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
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Panel Finder. Split Plate

OJONOICIO

Panel Finder

18

e 7
Select Section X1 B4
Recognition  Fiter
Sections Section Details
[ Show % O ShowY [ ShowZ [ Show Custom () Panels (®) Plates () Siifeners
| Pl 1.10.4 Coord (4] Siferers  Stftenes (4
Select Plate 0.49 T Tipe m  Pans Te tengh | Wil 1y on dong dong Recanguar 2% Thickness il Related Panel o X P |
m] [ Matenal
— Length Widh 7
[ Section X1 & T 1 1| ]
. . |Pate11043¢v=9387-57 08657 [0s083 (010 |0 0 Edgesd  |Yes 001539855 | Panel 110 EEEEE =
Section X2 (X= 7168 |X I = | L S A =)
Section X3 (=733 X BB |17 | [Pae 104y =11122-34 [0ss7 o2 o1m o 0 Edgesid  |[Yes 001539855 | Panel 1.10 L O O
| o Section X4 (X=75.04)  |X BM |8 X| |Pate11045(Y=10257-42) (08666 (08  |@10) |0 0 Edges:d  |Yes [ Split by Nodes (by 2 end nodes on plate edges) X |
Press I@ and Spl’t by elements Section X5(X=7672) X 7|16 Plate 11046(Y =938, Z=5)  |08667 (08 @10 |0 0 Edgesid  |Yes 0 Split by Nodes (ordered)
Pate 11047(Y=982.Z=34 17333 |08 @10 |0 0 Edges 4 |Ys 3o Splitby Elements
9, |rae i 1.3567 o |0 0 Edges: 4 001539855 | Panel 110
Pite 11045 7-168)3 1733 (000 o 0 Fdges: 6 00539855 Panel 110
Selected p|ate is d|sp|ayed in B e tiosi--nizz- 15 o1 |0 0 Blgessd  |Yes 01539855 Panel 110
Pite 11051 (Y=935:2=11) |22 |08 (@0 |0 0 Edgesd  |Yes 001539855 | Panel 110
AnSYS- Select elements for one Pl 17052(Y=-T138.2=11) |22 |08667 |©0-1) |0 0 Edges.5  |Yes 001533855 | Panel 110
Plate 11053 (Y =112 Z=037 08667 0723 @10, |0 0 Edgesd  |Yes 001529855 | Panel 110
I nd press Y
p ateand press res Plate 11054 (Y =-1275:2=1.17) 21645 (08665 | (00-1) |0 0 Edges5  |Yes 01539855 | Panel 110
B [Pae 1.1085(v=-12592- 1451747 |08667 |00:) [0 0 Edges:6  |Yes 001529855 | Panel 110
9 Plate 1111(Y=1373:2-1368) (08333 076 @-10) 0 0 Edgesd  |Yes 001539855 | Panel 111
Plte 11120 =137 Z=1442) 08333 075 @10 |0 0 Edgesid  |Yes 001529855 | Panel 111
Press Ok B (P 11iar-1282-1442 (0833 07 @10 |0 0 Bdgesid  |fes 001539855 | Panel 1,11
o |Pate 111401207, 7= 1442 [0mm [0 (@m0 0 Edgesid  |Yes 001529855 | Panel 1.11
r
|
| navee
Settings Find

Plate 1.10.49 is replaced with Plates 1.10.56 and 1.10.57

Title

Plate 1.10.56 (Y =-9.8; Z = 2.6)

Plate 1.10.57 (Y =-10.22; Z=1.1)
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Add Plate Buckling DNV 2010 standard

OIOOICIOION0.

In Standards Context menu execute
Add => DNV => DNV RP-C201
Plate/Stiffener Buckling (2010)

Utilization Factor (Eta) = 1.15

Press

E |
v

Press Update from Ansys

Press OK

Use Plate Average Stress: On

DMV Plate/Stiffener Buckling (2010} —

O X

ID [1 | Title

[DNV Buckling Strength of Plated Structures (2010) |

Description |

Options

Resulting Material Factor 2.
Buckling Resistance is divided on Resulting Matenal Factar

Materials with Yield = 0 [1

Sections |21 sections

Plate Buckling
Thickness Factor

|6-| Use Plate Average Stress I
[1 Use Absolute Shearfor Plate Averans (Conservative)

| I Miateril Faigoe Parameters - o X

}in table

i

H m

Cancel

7.
Press OK
5.| 0K I Canced
X Tools ||
S
B — :
@ Optimizi =) Rename Multiple AISC »
- R""’"“ = Remove Multiple APl »
'1  Renumber ASME VI (2010)
Clear results DIN 15018 (1984)

DNV

I, Load from Library

| DNV RP-C203 Fatigue (2016)

DVS 1608 and 1612
EN13001 (2018)

Eurocode3

-
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13:20:50 D:\Vitalik\Tutorial \for Ansys\Plate Buckling DNV\Input
13:35:49 Saving backup file.

13:35:45 D:\Vitalik \Tutorial\for Ansys\Plate Buckling DNVAInput
13:35:50 D:\Vialik\ Tutorial\for Ansys\Plate Buckling DNV\input
13:46:53 D:\Vitalk\Tutonal\for Ansys\Plate Buckling DNV\Input
13:50:49 Saving backup file.

13:50:49 D:\Vitalik \Tutorial \for Ansys\Plate Buckling DNV\Input
13:50:50 D:\Vitalik\Tutorial \for Ansys'\Plate Buckling DNVAInput

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

150 19902 (1st, 2007)
Norsok NOO4 (rev.3, 2013)

AT TR T

Comparison Standard

[l

Custom

DNV CN30 Plate Buckling (1995

DNV RP-C201 Plate/Stiffener Buckling (2010) I

Bl DNV 05-C101-LRFD Weld Strength (2011)
DNV 0S-C201-WSD Weld Strength (2011)

W_atobackup_ 01~ an
T\dnv_daiybackup_04Dec2020 ansb saved
T\dnv ansv saved

T\dnv_sutobackup_04Dec2020_01-50PM.ansb saved
T\dnv_daiybackup_04Dec2020.ansb saved

savi

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

Materials with Yield Stress = 0
shows how many materials
have yield equal to 0. If value is
>0 press <y | to define yield.

By default all sections will be
checked. Click ‘= to modify.

Plate Buckling transforms stresses automatically
into plate direction.
Options about element stresses and plate
stresses are described on the next slide

www.sdcverifier.com



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)

20 www.sdcverifier.com



Views

Execute Views => Add

Title: Frame

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

Press Get

Press OK

OI0)0I0I0

21

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

@@ | d e B

Edit Multiple

Rename Multiple

Remove Multiple

Renumber

-4 Individual Loads (5)
E)-4§# Load Sets (4)
-+ 1.Load Set 1
-+ 2.Load Set 2
~afe 3.Load Set 3
a4 Load Set 4
-4 Load Groups (1)
| L 1 Envelope
+-FG Fatigue Groups (0)
(BB Tables (0)
4 Pots (0)
- Tools
= Standards (1)
&1 [ 1..DNV Buckling Strength of Plated Structures

(8 ] -Processing
- §. Optimizations (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...
14:05:49 D:\Vitalik \Tutorial\for Ansys\Plate Buckling DNV\
14:05:50 D:\Vitalik \Tutorial\for Ansys\Plate Buckliing 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
D 2 Title [Frame |
Description El
Location
Center X |73.36 Center Y |0.00 CenterZ |7.77
RotX (7672 RotY 395 RotZ 148
locX [11101 | locY [785 |tocz  [424
Up Vec X |-2.73 Up Vec Y |-047 Up Vec Z 3451
ViewX 099 ViewY [0.11 | viewz [o08
3. [[] Autoscale 4. |TI W

X
Settings
D i Undef d v = m] X
Geometry Ederior v
Contours Contour Bands ~ ~
Edges |
Independent Bands NDneivr
Color Scheme Rainbow =
Display on _Result Onl'y v
Digits [s ]

[] Logarithmic Scale

Min, Max on Colorbar

Semi Transparency

Date and Time

Show Legend Show Triad
[] Show Ruler Show Mesh
Show Wireframe

[] Show Thick Shells and Beams

Legend Limits
@® Use limits from legend settings ‘E

O Use local limits

Mode Automatic
Min 0

~
Max 1

()

Number of levels.

Format General

2 e :

Nodes: 8824 | Elements: 8993 | SYS-1.mechdb

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

www.sdcverifier.com




Views

OIOJOI0I0

Execute Views => Add

Title: Stiffeners

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

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

Press Get

Press OK

22

Legend Limits

%4 SDC Verifier 2020.0.2 - D:\Vitalik\ Tutorial\for Ansys\Plate Buckling DNV\Input data\PlateBucklingDNV_files\dpO\SDCVA\AC T\dnv.ansv - [m] x
sys g P! gDNV | PO\
File Settings View Model Recognition Job Tool Post. i Results Report Help
NmEs o® @+¢p BLH%S @0 o -e»fﬂﬂ-tJL F1
I.
Rename Multiple
Remove Multiple
Renumber
Finder View X
Findes 2
. Settings
j 1. D 3 Title Fﬁﬁennrs D i L fi .,i
-4 Individual Loads (5) = —_—
& .;. Load Sets (4) Description | Geometry Exterior v
i 4§ 1 Lload Set1 —
e 2. Sa2 Location Contours | Contour Bands ~ ~ |
+§ 3.Load Set 3 ——
o 4.load Set 4 Center X [73.36 CenterY 0.00 CenterZ |7.77 Edges v/
-4 Load Groups (1) r . L
briiedrs Rot X _73.55 RotY  |0.00 RotZ [7.77 independentBands |None  v]
atigue Groups LocX 10818 locY 000 locZ (805 = 7
g _r;ue’ s © L Color Scheme Rainbow v
A Plots (0) Up Vec X |-028 Up VecY [-027 Up Vec Z (3462 —
o - P s Display on Result Only ~]
& % Tools ViewX [100 View¥ [0.00 ViewZ 001 e
= H Standards (1) Dig 5 =
- [F 1.DNV Bucking Strength of Plated Structures (201 Clatoscie 4o [Gat ][ show gits L |
[ g& Post-Processing [[] Logarithmic Scale
. Optimizations (0) 3
~[if] Reports (0) [ Min, Max on Colorbar
[] Semi Transparency
Date and Time
Show Legend Show Triad
13:50:48 D:\Vtalik \Tutorial for Ansys \Plate Buckling DNVAInput ~
13:50:50 D:\Witalik\Tutorialfor Ansys\Plate Buckling DNVAInput [] Show Ruler Show Mesh
14:05:49 Saving up
14:05:49 D:\Vialik\Tutorial or Ansys\Plate Buckiing DNV Inpu Show Wireframe
14:05:50 D:\Vitalik\Tutorial\for Ansys\Plate Buddng DNV\hpu
14:20:49 Saving backup = [] Show Thick Shells and Beams
14:20:45 D:\Vitalik\ Tutorial\ior Ansys\Plate Buckling DNVAInput | ~Hi
14:20:50 D:\Vitalik \Tutorial\for Ansys'\Plate Buckling DNV\Input ey
143038 % Viow > cromed == [t [ svow ]
14:28:26 2. Frame’ created =
—-—M.A v
S
o

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

FEFL RLLE==HEH B b

®) Use limits from legend settings

O Use local limits

Mode Automatic

Min 0
Max 1
Number of levels 12
Format General

5_| oK I Cancel

KS (Meter/Kg/Second) | Ansys _:

www.sdcverifier.com




Plate Buckling Plot

Execute Criteria Plot from Plate
Buckling DNV 2010 context menu

Load Group: 1..Envelop

& [¢] Checks (3)

=1 1. Piate Buckiing (Plate Av + Add =

: 2. Dimensions and Limits

[ 3.Sfener Bucking Resu

443 Post-Processing
- O

View: 2..Frame

Press and Select:1..Section X1

m Reports (0)

©

& Edit
=}l Rename

(& Copy

X Remove

Copy To Standard...
Clear Results

B Table (expand/extreme)

Press OK

Press G Preview

OIOIOIOI0C

4:05:50 D:\Vitalik\Tutorial\for Ansys\Plate
4:20+49 Savina hackin

file:

Flow Table (over loads

[ Criteria Plot

Plate Buckling Plot - x
D E | Tie |
Desciption | |+ ]
Options .Sic?k’”’_ on Selection
Check 1. Plate Buckling (Plate Avg, Blemert )| ALL| EC 4.
LoadGroup 2., |1. Envelope |EI :h
Parameter | Buckling Factor Overal | ¥ %]
Values to plot | Element Values v |E: |E|
View 3. | 2. Frame ~ |_!'_ @ Bemerts 1477
e [ 7] e #]

T 6. @ o< [ ce |

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

l@ 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

OlOIO

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

Load Group: 1..Envelop

Show plates results: OFF

Press Fill Table

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

24

= 1..DNV Buckling Strength of Plated Structures (2010)
@
i »
i3 Post-Processi
e i I Rename
-~ Q. Optimizations (0) i
[ Reports (0) (g Copy
X Remove
Copy To Standard...
Clear Results
BB Teble (expand/extreme)
: B, Flow Table (over loads) E
14:50:11 Plot '1. Buckling Factor Overal B Criteria Plot
Nodes: 8824 | Elements: 8999 | SVS-1.mechdb
Plate Buckling Table - o #
E e S
o e | 1| | ssction e Pl Loogth jn]  Ple Wt ju]  Fizie Thckems &nﬂs%al Syr-plw;nal Swnnhr;ﬂ Sequ [Pal Bucking Faclor  Bucking Facter |, B
Descripton I 3% (] [ 108005 116 Toet | 130E] G}
{B.Section ¥ Bi{Y =...| 685 1% .02 ETleek Al | A5 153
Cptune 14 Sectien 140, | 3% os2 [T 18, 8eeb a5 9905 | L53] [
Crck [1-Pate Bicking iPite Aug, Blemerd gy | | |1 Secton K10k | 083 £75 L] 52306 158 deet | Eitest| Ls3
2 e |5 Section A5 @ .. | LN 0 oo 43245 150 D-e5 | E3Tweb | L53
Load oy Lo [[1 Evvsion [B]| 5semenrane | 088 [32] ngz| T3 275k 104 3ed 153
113 Section ¥ 131 B.BS 313 0w 400§ -ZAeeh | A Ls3
i 16 Section Z 16 ( | 716 1% {111} -35.Beek a6 | 3 1esb 153
Ssarch Tips Fictoted] To Last Posameter ¥| | |2 setonnz = | 1 250 00z 00ee5 31 505 | 1508 L53
m 2 Soction X4 K= 1T 260 00 Tiesd! 3 fesk et [}
|6.Section ¥ B =...| 3% 08z 002 Theek | 295k BBeed 153
F Dhaglay guvaming biads. Shedt Tl = | hassaen vzt | 22 150 02| 1008 00| B4k 151
rch 21 Section Custo 13 7 gz A3eed| R Tees| 153
o T Secton T 110, | [F] o8 [ e Q6weE | B st
GRERA s = | 18 SecnZ 150 1% 250 02| SBeek D5ed | AT 153
i 9 Section Y3 {1 = 22 168 [ et D0ne6 | 005 153
18 Section Z 181 a5 13 (T3] 0eed ek | A7 L5
Sot by 10 Section ¥ 100 | an 16 @ Ileed | Ot | 136ee8 | 153
20 Section Z 201 1% 0.87 003 Tk | 13746 RAE ] L53
i e | | 7 Ssaenzire. 15 16 ota) 000 0ot | $505] 5
Crdar Descendng w| | [7Sectn Y7i¥ = 672 105 0.03 D0eeE D Tieed| [E3]
Max 3 (1] 10, Bk 116, Tweb | 33008
Sectiors on Sekection oy Sedio * L 00z 6o 8 » S
a0 N e e
21 Secton ~
v X }a
a B —
| | e
Bererts L th
o 4. " o
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Report. Tables

Execute Reports => Add =>
Designer - Results

Results => Check Tables

=>@

Press => Check ‘1..Plate Buckling’

Type: Expand

Press

EE‘ and select LS; LG loads.

Press OK

v J—
 —

N

Press & and Execute

From List

Select all X Sections

Press OK

Press OK

DOEOOEOOE KOG

25

-

Add

£5 0004

v

Remove Multiple

Renumber

Generate Multiple

Report Designer 2,

R BB BB

Wizard - Empty
Wizard - Model Setup
Wizard - Results
Wizard - Full

Designer - Empty
Designer - Model Setup

Designer - Results

Designer - Full

Add Check Tables

Check 2.Dimensions and Limits'
Check ‘3. Stiffener Buckling Results'

Home Insert Post Processing Import 2.
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 =
1_Static Structural ] 41 1L Gravity - step #1
[ 41 IL2.Ballast = crane inside - step #2
IL3..Ballast + crane outside - step #3
IL4. Hydroload outside - step #4
IL5..Hydroload inside - step #5
L51. Load Set 1
5 L52. Load Set 2
. L53. Load Set 3
L54. Load Set 4
LG1. Envelope
. B elect e = u] X
Plate Buckling Table
5. : orCe |
Low | 1B Selections () (Hemerts) Vo i [ [=]
& o] [ [ (B X @ =] X Filer %
Settings .
1 0 Mone.
Teble Type 4. |Eead ] (2 Secton x2 = 7168) & I 6 =
Search Type | Related To Last - ‘ 3..Section X 3 (% = 73.36) | R
4_Section X 4 (X = 75.04) =l [ 3 Section X3 X = T338) OK | Cancel
[ Show Plates Resuts 5 Secion X5 X767 11 ifecson s secson a0t - sy
% @ Ffsection 'S.Section X5 (X « 7672}
[ Display goveming loads ~ Sheit Title |£ 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)
[] Section ‘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 ‘Dm""d”g bt [] Section ‘17 Section 217 (2 = 805}
= 9 —_— [ Section '1B.Section Z 18.(Z = 11.8y .
[22] ok | e | o= 1 o
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Report. Plots

Results => Check Plots

Insert Results

B % 5 %

Home

Expand / Components Flow Summarized Forces

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

Extreme Extreme

Summarized
Table (over Selections) Forces (over Loads)

B0 L o B

Criteria Contour Histogram Expand Beam Member
Graph

Dibe

Check| Check
Tables] Plots

Diagram

Add Check Plots

Parameter: Buckling Factor
Overall.

5 Standard '1.DNV Buckling Strength of Plated Structures (2010)' |
Check 1..Plate Buckling (Piate Avg, Element Avg)’ 2.
Check ‘2..Dimensions and Limits'

Check "3..Stiffener Buckling Results’

Views: Frame.

Press .EE', select LS; LG Loads and

Press OK.

Plate Buckling Check Plot

Loads

Count |

1..Static Structural IL1. Gravity - step #1

IL2. Ballast + crane inside - step #2
IL3. Ballast + crane outside - step #3
IL4. Hydroload outside - step H4

IL5. Hydroload inside - step #5

Press [B and Execute ‘= From List

Select all X sections.

Press OK.

Press OK.

OICIOXOIONOIONOXO

LS1..Load Set 1
L52. Load Set 2
L53. Load Set 3
LS54, Load Set 4
LG1..Envelope
Select ltems -

Search

L]

Filker

7 [ ¥Fecton Tsecton X 1 X = 701,

I 2-Sechan X 2 (X = T168

“3.Section X3 (X » 72381
+] “a.5ection X4 (X = T304
'ﬂ‘."nan S Saction X § (X = TATY
L Section ‘6 Section ¥ 6 ¥ = -14.15)
[Tl Section 7 Section ¥ 7 [¥ = 865"
[ Section ‘5. Section ¥ & [
[C] Section 9. Secton v & |

Laoe s
Select Loads - |j
Parameter
dobs. Loads (5 / 10) Plate Length
Coa ] [Ceee | [au][wess | [[s@ss |GGz [ [Pae
i Plate Thickness

Sx in plate direction

Sy in plate direction

Sxy in plate direction

Sequ

Buckling Factor Combined
Buckling Factor Overall

Values to plot Blement Values v|

Views

1_Default View

3. Stiffners

Limits None = FromList

= in Components

Selections (5) (Elements)

Group Elements between

3

[t (& [ (] 4 B =] L

2 Section X 2 (X = 71 68)

3. Section %3 (X = 7336) Ed
4. Section X 4 (X =75.04) [x]
5. Section X5 (X=76.72) —

el

F.]

9. | Gl |

[} Section '10.Section ¥ 10.{¥ = Oy

26

[C] Section V1. Section ¥ 11 ¥ = 5377
[ Section "12.Section ¥ 12 (¥ = £95)
[ Section 13 Sactan ¥ 13 (¥ = 1165y
[C] Section ‘14 Sectian ¥ 14 ¥ = 14.15)
|7 Section "15.Section 2 15 (2 = 0

[C] Section 16, Secton T 162 = 2.2¢
[ $ection 17 Section 2 17 (7 = S05)

| [ Section ‘1B, Section Z 18T » 1181

8. e |
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Report. First Page

OJOX00.

27

Right click on First Page => Edit.

Fill in information about project.

Select Image From View and pick
‘2..Frame’.

Press OK.
- 111
%E Ta O] Generate Ctrl+Alt+G
glﬁ] Pd#  Edit Ctrl+ Alt+E
w1 e =

First Page Editar

Engineer details
Engineer | Support | ﬁg
Company |SDC Vertier | |_ﬁ|
E-mail |support @sdevertier.com -
Phone +31 15 30-10-310 |
Address [Zilvest 25 ] | |

Web Site |sdcverfier.com |

Logo

SDCv |

VERIFIER bed | = |

[+] Put logo on report plots

Project Details

MNumber

Name

— O *
Customer details
Contact Person |cu5tomer | ’i
Comparry |::u::um|35|r1}.r | |ﬁ|
E-mail |customer@compan}'.com | o
Phone |+31 15 555-55.55 |
Address [Zilvest 25[.] [ w]
Web Site |compar1y.com |
Logo |E|
Company x|
Image
() From file
X
. |® From View !2__Fm_|'|'|g vl

4. [ ok || concel |
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Report

Press to generate complete report and pressE to convert report to word

POF
—

Generate Exportto Export
Word to PDF

Page 45 0f 72 Page 50 of 72

Checks Buckling Factor Overall (LG1, 2. Section X 2 (X = 71.68], v2)

This paragraph contains checks descriptions with their results,

1..Plate Buckling (Plate Avgl Element Avg)

Property Value
Category Plate Buckling
Parameter Count 7

Use Absolute Shear Ne

Convert Stresses into plate direction Yes

LG1..Envelope

1..Table (LG1, 21 Sections)

stancara 1..DNV Buckling Strength of Plated chsck [S1) &Piate Bucking (Plate Avg, Element
Structures (2010} Aval

Load Group LGL Envelope 21 Sectons
Reiated 1o Last
Plate  Plate Plate Sxin  Syin  Skgin

Seay.  Bucklin Buckiin Load

Length Width Thickne plate plate plate [Pa] g Factorg Factor heck 151 1_Prate Bucking (Piate Avg, Element LG1 Envel
[m  [m] ss[m] directio directio directio Combin Overall E o tase tyeve il
n[Pa] n[Pa] n(Pa] ed Parameter Buckling Facior Overall Selsction 2..Section X 2 (X = 71.68)
15..Section Z 15 002 1085 - -3dest 111.7es6) 208 A4 LS) View 2. Frame

[? 116 7ce8

002 87.1e0¢ 38a+d -35est 0570+ EEREIRENES L8y [ Buckling Factor Overall [LG1, 3_Section X 3 (X = 73.36), v2)
|‘_,’$gcﬁm Y14 338 092 002 158048 -T390s8 39048 69 6esd 121 112 LS v M b
)

{Y = 14.15]

l 1.SectionX1(X 083 075 002 S2%esd . 3gesd 1832ce8 414 407 LSy
=7 1684008

083 075 002 43Zeed €3feed 1727ce8 401 101 Ls3

150008

083 071 002 T9desé -275ee8 1276 085 082  LS3
104 3008
Prepared by: Prepared for: 685 33 002 400c+s 24ce8 OSesd Gest 063 07 L3
SDC Verifier company 7AE 336 002 35806 308 dfess MTers 082 072 LS3
300 260 002 00+ 315esd 119ee8 TTesd 03  0E2  Ls3
+31 15 30-10-310 +31 15 555.55-55
- p— 300 260 002 Qfess ANfess -118es8 Fiess 03 0@ LS I
Zijvest25 Zijvest 25 338 0% 002 THeef 0S8 BHced Nbces 020 045 LS3
2011 VB Haarlem 2011 VB Haarlem
The Nethertands The Netherlands 220 168 002 10ce6 00ce8 362008 €206 013 03 LS
Chack [51] 1. Piato Buckling (Plate Avg, Element  LOBGGIOUp  LG1_Enveloge.
338 277 002 -1desd 1@7eef Jdesd Wlesd 003 02 LS Ava)
Paramater Bucking Facter Overall selection 3.Seftion X 3 (X = 73.38)
. View 2 Frame
Engineer: Support 220 08¢ D02 -394cs6 06e+E 224046 Siless 008 029 Ls1
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