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Plate Yield
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Plate & stiffener buckling

This workshop will explain how to perform plate code check for yield and buckling assessment by DNV
Rule. Yield check will be done by DNV-RU-SHIP Pt.3 Ch.7 Sec.3, and buckling will be done by DNV/-
RU-SHIP Pt.3 Ch.8 Sec.4 / DNV-CG-0128 Sec.3 CFM.

Below programs are used for this tutorial
- GeniE 8.12
- Sestra 10.20
- Xtract 6.5

Sesam Example
- Plate Code Check in GeniE by DNV Rule
- Date: July 2025, Revision 1
- Prepared by DNV — Digital Solutions
Email support: software.support@dnv.com
Email sales: software@dnv.com

© DNV AS. All rights reserved

This publication or parts thereof may not be reproduced or transmitted in any form or by any
means, including copying or recording, without the prior written consent of DNV AS
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DNV

1 MODEL PREPARATION AND RUN ANALYSIS

1.1  Open GeniE model

o Open GeniE

e open “Plate_Code_Check_DNV.gnx” in
“File > Open Workspace”

kg Untitled - Genie
B Edit View Guiding Geometry Str

O MNew Warkspace... Ctrl+MN
.ﬁm
(™|

Then model will be displayed as shown
right.

1.2 Check Model — Corrosion Additoin, Structure Type

1.2.1 Color Code for Corrosion Addition Property
Corrosion value will be used during the buckling evaluation.

e Activate “Color Code” to check how the corrosion additions are assigned to structural

members.
J
x
] GeniE_CapacityModel_Export Name Description
L1 Analysis Ca 05 Corrosion A {
~{]] Capadty L Ca_o_? Corros!on ;}
~{7] Compartments @ Cal_ orrosion Ué
-{73] Environment ®Ca_10 Corrosion Acs
-{7] Equipment #$ca1z? Corrosion Ac B
-{7] Properties @®Ca_14 Corrosion Ach
-{_ 7] Beam Classification i Ca_1 5 Corrosion Acs
--{_7] Beam Types ®Cca_17 Corrosion Ac
-{_7] Compartment Content ®Ca2 1 Corrosion Ac
g | Corrosion Additio s T T - osion Ack
-{_] Effective Flange Corrosion Additions... osion Ac
-{_7 Hinges New Corrosion Addition... osion Ac 3
Hyd s = - i ki
9 Hydro Color code all visible properties... osion Ac
-{7] Load Interfaces ETop : 2
i ! 3 Corrosion Addition
-{_7] Mass Density Fact Fields... } . Hs
i a
~{] Materials Save HTML Report... = ca"170
e i T L W RS N o
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1.2.2 Color Code for Corrosion Rule
Corrosion rule, to determine how the corrosion values are applied to mesh, is defined in Edit |
Rule | Meshing Rule > Scantling Idealizations | Thickness.

e Edit | Rule | Meshing Rule

B " Rules Meshing

General FEM options

Scantling idealizations

General  Max/Min Angle  Jacobi

[[JUse second order elements G2

Superelement type |1

Model topology (Performed before meshing)
L MBsbymys simnliftnnolags_ Do

Thickness

|V|

[ 1gnore beam ecc|Sress

[JUse co-centric bg

Met Generic

Met CSR. Bulk
Loads based on {Met CSR. Tank

Met DNV 1A1

L s i S T R

-  Now it's defined as “Net DNV”

- For detail information, how GeniE applies the corrosion addition properties to mesh,
lease refer GeniE User Documentation 7.4.1.2 Corrosion Addition Rule Case.

I S i T e Ve e S

Eliminate edge  Chord Height

Other preferences
[ Indude unused properties

B Automatic load combination FEM numbering

B round off Mesh Density ‘5
B adjust number of elements G

L T L LL WL W ER_ NP

e e T e

Sam
O Template Quad Mesher
(") Patch Surf Tri Mesher
(") Patch Surf Quad Mesher

Edge mesher
© Uniform distribution

Linear distribution

T T T
s TEsRer ]

tc = fac * (Rounding(tcq + te2) + tres)
Wm

7.4.1.2. Corrosion Addition Rule Case

|
|

The different rules like CSR BC & OT and DNV have different ways of rounding off corrosion additions and also
different minimum values. The corrosion addition can be expressed as:

8

The table below gives the parameters of the expressions above depending on the rule, all thicknesses in mm.
As seen, the factor fac depends on whether a FE model or a capacity model is created. For completeness the
Corrosion Addition Generic Case is given in the rightmost column.

Rule CSRBulk |CSRBulk |CSRTank |[CSRBCE& | DNV 1A1 DNV Generic
Plate Stiffener oT Legacy
fac (FE) 0.5 0.5 0.5(1) 0.5 (1) 1.0 0.5(2) 1.0
fac 1.0 1.0 1.0 1.0 1.0 1.0 1.0
(Capacity)
tmin 2.0 0.0(3) 0.0 2.0 (plate) | 0.0 0.0 0.0
0.0
(stiffener)
tres 0.5 0.5 0.0 0.5 0.0 0.5 0.0
tI11E)< 02 = tgross
Rounding Up Up Nearest up None Up None

DNV — Sesam Example — www.dnv.com/digital
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1.2.3 Color Code for Structure Type

The Structure type is to be used to automatically determine “Buckling Type Method”, whether
the panel type is SP-A, SP-B, UP-A, UP-B. User can manually change it locally later, so it's not

mandatory.

e Activate “Color Code” to check how the Structype Types are assigned to structural members.

<3
1
g Mesh Mame Description ‘\
Mesh Options ) )
-{_7] Permeability @ St Bige Bilge F
>
-{_7] Pile Characteristics & 5t_Bottom Bottom =
{1 Plate Types & 5t_HopperTankTop Hopper Tank Top 3}
{:l Reinforcements & St_InnerBottom Inner Bottom F
{1 Sections @ St_InnerSide Inner Side 3
{7 Slot/Lug properties @ St_LongitudinalBulkhead  Longitudinal Bulkhead )&
{17 5 Curves & St_LongitudinalGirder Longitudinal Girder ~ J
{17 Sniping properties & St_Side Side M
M St ChanathMack Strannth Nark
0o ¢
-{ 7] Thicknesses Structure Types... i
>
{20 Wet Surface MNew Structure Type... khead ‘i
-{17 Structure o . :b Frame
({7 User Defined Obje Color code all visible properties... 1
[-{7] Utilities Fields... J
1

_— Save HTML Report...

pperTankTap

it InnerBottom
_InnerSide
St_LongitudinalBulkhead
St_LongitudinalGirder

St

~StrengthDeck

B St_Stringer

B St_TransverseBulkhead
|

5t_TransverseWebFrame

e To turn off the color code, please click “Property color coding” button

L34 RE | Properties

~ Thickness Property [ v}'
i}

nE ?

~ - - — — A T —

Property color coding of all visible structure

1.3 Check Model — 2D plate mesh
1.3.1 Check Mesh

Mesh - All

e Change view into “Mesh — All” L

e Check mesh

v
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e User may check model by color coding,
too. For example, “Element Thickness”
can be displayed as like right picture.

& & a ||'\-"|esh ~ Element Thickness
W%mm

Fbr FEFP FEEF

Pt
i

1
N,
4
o
§
N

ford g
4L
oo
oo
pargrg
L
au‘l

3
3

15 m

EEEN
===
=
=~
3
3

1.4 Check Design Condition
e Enter property of load case.

X

e W e T e ey

-] GeniE_CapadtyModel_Expc Mame Description FEM Loadcase  FEM LC Rule

E|{:| Analysis -
-] Activities ’ o
Da Load Cases Bk LC2 Lo Set Current
--{_7] Capadty i LC3 Lo Move to Load Cases folder
3 Compartments Generate Applied Loads...

[-{2] Environment
{7 Equipment
=-{1] Properties

Recompute Load Sums

External Matrices Loads...

eam Types ew Load Combination...
: Beam T Mew Load Combinat
{ 7] Compartment Conts

Create Scan Combinations...

; Properties...
-~ L] Effective Flange Wm

e Then check “Design Condition” in | Load Case Properties: LC3
“Design Condition” tab. Currently it's General | Loads | Combination _Desian Conition |
defined as below

o LC1,LC2: Seagoing
o LC3: Harbour

o
Design Condition | Teeeeie] - @

e This will be related to evaluation
criteria, mentioned in “2.1.3 Add
Run” & “2.2.3 Add Run”

e For DNV (or CSR BC OT) rule, “Harbor, Seagoing, or Flooded” condition can be used.

Design Condition
7| Load Case Properties: LC3 ® Forjacket and topside frame structures: use
Operation, Storm, Earthquake or Manual
conditions.
m For ship plate structures: use Harbar,

Design Condition | el - % Seagaoing or Flooded conditions.

General ] Loads ] Combination Design Condition l

1.5 Run structural analysis
Now it’s ready to run the analysis.

DNV — Sesam Example — www.dnv.com/digital Page 5
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¢ Open “Activity Monitor” by “Alt+D” o T roox
>

o “Start” Analysis

[T Journal activity executions

Activity Duration Status Generate Input
M % 1 - Analysis1 - Analysis 8s Warnings

O ¥ 1.1-Meshing (Conditional R... 4s Success

O 1.1.1 - Delete loads 0s Success

O 1.1.2 - Update loads 0s Success

[m} 1.1.3 - Delete mesh Os Success

[m} 1.1.4 - Update mesh 45 Success

M Ei 1.2 - Linear Structural Analy... 4s \Warnings fes

M P 1.3-LloadResults 0s Success

Y T P R S

e e e v e L

1.6 Check Analysis result in Xtract

Check the analysis result in Xtract. Displacements, deformation shape, and applied loads and
stress components, and so on.

o« Mesh & Analysi Hel
e Open Xtract in “Result > Advanced esh & Analyis [T tiep
” . @ % :3: <::| Run Analysis and Code Checks ... Alt+E
Result (Xtract) Panel Functions L S

Frame Code Check (Framework)
LR '{ s Advanced Results (Xtract) S

Presentation ... Alt+P

Beam Result Diagrams ... Alt+G
HE W m v Show Analysis and Results

o Check analysis result in Xtract. Below is deformation of LC1 case.

¢ Normal pressure for load load case ¢ Von-mises stress for load combination
(ELEMENT | SURFACE-LOADS | case (Resultpoints | D-STRESS |
NORMAL-PRESSURE) MVONMISES)

DNV — Sesam Example — www.dnv.com/digital Page 6
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2 STRENGTH EVALUATION

2.1 Yield Strength Evaluation

2.1.1 Create Capacity Manager

. . {7 Analysi 1
e Create new capacity manager in “New +% ﬁ‘ || i
Capacity Manager” : New Capacity Manager.. ‘J
MNew Fatigue Manager... g
Run All.. !
! Fields... 1}
Fl
= = T
e Setting as below i | Capacity Manager ? X i’
o Name : Cc_Yield @ name Ce_Yield i
. . Analysis i v G2 2
o Analysis : Analysis1 sl 4
Code Check |DN'\.|' rules £ | a2 }
o Code Check : DNV rules - _ S
Code Edition |Use latest version e | e r;
o Corr Add : DNV Corr Add Rule | vl &2 E
H_--\,_‘,.‘,w'_"ﬂ_’_“

2.1.2 Create Panel

o “Create (Update) Panel’

=-{1Q Corr_BHD Mame Desdription
{:l Analysis ¥ Ccc_vield.alRuns Represents
E-{] Capadty
& §EEED

D Ervironmer,  'reate (Update) Members...

H-{]] Equipment Create (Update) Panels...
E-{I] Properties Create Joints... b

D Structure Add Run...

{7 Utiities

Run All...
e Subset: “AA_target” B Create (Update) Panels ? > E
{
|Cc_’field 3
Bsubset TomNErm O
3
]
Code Check: |DN'\.I' rules - | ')
Method: |DN\.-'ruIes Default V |Q? E
@ change Tolerance: G |3[:| deg deg .z
I
[(Jupdate G2 B Create new panels onupdate g2 i
rd
T
cees e S

|
|
?
é
%
|

DNV — Sesam Example — www.dnv.com/digital
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e Change view into “Capacity Models”

Capacity Models j

to see whether capacity panel has
been created well.

2.1.3 Add Run

¢ “Add Run”

7] GeniE_CapadityModel_Export

1
Desc{
2

- MName
-7 Analysi

gD Ca;::; £F cc_vield.allRuns Repr'E
W 4 Cc vield }
Create (Update) Members... 3
i+{7] Compartmen i
-] Environment Create (Update]) Panels... 5’
(7] Equipment Create Joints... }
il Add Run... !
- M\.——W?

For “Loadcase” tab
e Code Check : DNV Rule
e Click “Add AIl’ for included loadcase

i | Create Code Check Run

Capacity Cc_vield

Code Chedk: |IZJI‘~JW|| rules

Indude:
Loadcases Gemeral Panel

Available LoadCases

B rancls

Name DesignCondition

B T o W P

Induded LoadCases

Mame  Design...

R LC1 Seagoing
Rk LC2 Seaqgoing

Rebr LC3 Harbour

T T B T T LT ¥

N

DNV — Sesam Example — www.dnv.com/digital
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For “General” tab
o Select “Yield” (exclude “Buckling”)
e Structure Type : “All Others”

e Check “DNV” is selected for corrosion
addition.

B Create Code Check Run 7

x

H
-~

B T T L i LA Ll P e W

Capacity Cc_Yield
Code Check:

Indude:

DNV rules e | Cancel

B rancls

Loadcases General Panel
—

DNY or C5 CR&OT
Checks FU?-"

[ ] Bucking
B vield

Structural component

Structure Type All Other

V|Q?

0

| Exdusively exposed to local loads ‘g%

| Bulk carrier stiffeners with spedal loads

Corrosion addition DMV w |

e e T e T, Py S

For “Panel | Permissible” tab

¢ Change “Check Free edge flanges”

as “Yes” and also check other options.

e Alsoit’'s important to check
permissible criteria, especially for
“‘Permissible Yield” for this moment.

B Create Code Check Run 7 bt }
:
| o)
Capacity Cc_Yield ]
Code Check: |DN\-‘ rules v | Cancel ;5
b
Indude: B rancls 1
Loadcases General Panel %
DMV rules H

E

Permissible yield  Budding %

),
Yield check type |Coarse Mesh Check - |Q? }
Iz vertically corrugated bulkhead |Defau|t (No) e | 1_}
Default (Yes) }

1

Default (No) {
{
Is dummy rod for corruag. |DEfEL.I|t (No) v |Q? 4

i

Check free edge flanges |@ - |'Q? ﬂ
Permissible usage factor Tor Yield :?

[] User spedified permissible Yield G2 Z‘

| 1 G 13

o8 G2 }
3
Permissible usage factor for Budkling Y
[] User spedified permissible Budding 92 f
Py

1 s

' ;
o8 G 3
m’v_nhuyml‘_‘“_rﬂrﬂ Jl)

DNV — Sesam Example — www.dnv.com/digital
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o Below is criteria for Yield in DNV-RU-SHIP Pt.3, for reference. Seagoing can be considered
“S+D” component, while “Harbour” can be considered as “S”.

k]
P . . . s
Table 1 Permissible coarse mesh yield utilisation factor A,perm n) 3
— 3
Structural member Acceptance criteria | Load componentsv .EL'r perm O ;5'
. =1l
Plating of all longitudinal hull girder structural AC-I s 0.8 )
members, primary supporting structural members and - @
bulkheads. AC-IT 5+D 1.0 U ¢
Dummy red of corrugated bulkhead. Face plate of ac-niitt AT 1.00 ~ 5
primary supporting members modelled using shell or -l . b
rod elements. m}
- ] 2
Corrugation of corrugated bulkheads under lateral AC-T s o.72v" =3
ressure from liquid loads, for shell elements only. Py
pressure from 1iq " ¥ AC-TI 5+D 0.90 =
For corrugation angle between 45° and 55° the W) }
reduction in A, e, as given in Ch.3 Sec.6 [6.1.1] ac-ttY AT 0.90 - g
applies. ™
o}
1) For members of the collision bulkhead, AC-I shall be used. I,.EEI {
2) See ch.l Sec.? [4.2]. o f
3)  Myperm = 0.85 when hull girder permissible loads for harbour cperations or special operations are applied. i
4)  Myperm = 0.77 when hull girder permissible loads for harbour cperations or special operations are applied. ?
R ) W =y P N W W s e
*
2.1.4 Generate Code check * Execute Code Check.
13 ”
e “Generate Check check loads ] GenE_Capacitybodel Export | vame Descrption
[+ Analysis
:J% Cap:city 3 Cc_vield.alRuns Represents al
I 5 & Cc_Yield.run(1) Results Datab

“ Cc®
--{ 7] Compartmer
{7 Environmeni
+-{_7] Equipment

Create (Update) Members...
Create (Update) Panels...

Create Joints...

s I e A Pl eyl

¢ “Execute Code Checks”

Add Run...
—I-{_7] Properties

Run All...

Code Check Status...

Generate Code Check Loads

Execute Code Checks
E P P

7

;| GeniE_CapacityModel_Export Mame Description i;

771 Analysi 3
2% C;Z:;fy 3 cc_vield.alRuns Represents aII{
T = & Cc_vield.run(1) DNV rules - Cod

ER !
i f AllF Create (Update) Members... {
------ Cc_

] Compartme Create (Update) Panels... E
+-{_7] Environmer Create loints... {
+-{_7] Equipment Add Run... H
—-{ ) Properties j

f Run All.. 5}
Code Check Status... ;
Generate Code Check Loads é
T
Execute Code Checks [4
E —"_\_‘_'_,_J_rm-\“wu

DNV — Sesam Example — www.dnv.com/digital
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2.1.5 Check Yield result of Plate

o Change load case into “Worst
Case(CC)’

<MNo Load Case> ‘l ]
<No Load Case>
Rk LIC1
FLC2_moment
Bl C3
i Local

Worst Case (CC) 4

.
LRI ) p—

o Select “Result = Uf-PlateYield” > then activate color code for that
|l w@ [Resuts v ||Uf-Platevield B | |

g O

o Then Plate Yield can be displayed as below.

VWV VY
I

2.1.6 Check Yield result of Dummy Beam

e Select “Result > Uf Beam Yield”’

‘@t@ 73 | Results ~ Uf-BeamVield &: /- Ede—— turn offl

@ E‘\?gj ‘. i & y H B ﬁ Toggle ColorICode Edge Override
el T i i

(Toggle color code edge override should be turned off)

e Then yield for dummy rod can be checked.

DNV — Sesam Example — www.dnv.com/digital
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2.1.7 Check detail result of yield result

e Select 1 panel > Properties

Explode Selected Panels

Join Selected Panels

Divide Selected Panels by a Plane
Divide Selected Panels Along Direction

Start Single Panel Buckling Tool - Current loadcase
Execute Code Checks
Delete...

Ploerﬁs...

Y S i

DNV — Sesam Example — www.dnv.com/digital
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e Then select one element
(“8299” is element number.)

e Check whether criteria is
correct, and each check stress
component, if want.

B Properties

Object Properties  Edit Panel Data

; & Cc_Yield.panel(PI2693, 24)
=] @ Cc_Yield.run(1).panel(Pl253, 24)

General Options

Buckling Check Options
Permissible Options

Yield Check Options

Results - DNV Rules - for LC3
L MMIElem 8299 Plate Yield

& Elem 3300 Plate Yield

& Elem 3301 Plate Yield
Elem 3701 Beam Yield

@ Elem 3702 Beam Yield

Marme Description
& Panel Pl269, 24

@ LoadCase LC3

# Position 8299

® Status oK

& UfTot 0.79

@ Formula ufVonMises
# GeomChedk Geom OK

@ SubCheck Plate Yield

# Fun Cc_vield.run(1)
@ ufVonMises 0.787 A
@ vonMises [MPa] 147.889

& AllowUF 0,800

@ Yield Stress Plate [MPa] 235

# Material factor 1.000
J Thickness (-tc/2) [m] 0.01275

& sigmaX [MPa] 46,4931 |
@ sigma¥ [MPa] 82,7207
| tau_xy [MP3] 74,6388 )
@ sigmaX_beam [MFa] a

# b1 _bracketToe [m] 0

@ b2_bracketToe [m] a

@ Area_beam_n50 [mZ] 0

@ leglength_Ra [m] a

T g P e e g e [P FIWELSE) NPy e
e el R T e

g
5

DNV — Sesam Example — www.dnv.com/digital
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2.2 Buckling Strength Evaluation

2.2.1 Create Capacity Manager

e Create new capacity manager in “New EJ
Capacity Managern E{E Enf_ﬁap.adWMDdEl_E Mame DESCI'iI:ItiDI'I ;In
..
E‘i:l oo | ﬁc:_‘rield Capadity Manai
= % Ce_ Mew Capacity Manager... %
""" % Mew Fatigue Manager... g
] Compar Run All.. },
] h A WV S
. L
° Settlng as below B Capacity Manager ? X {
1
o Name : Cc_Buckling ® tiame Cc_Buckling ;’)
b3
. . Analysi i R Q. t
o Analysis : Analysis1 S |Anlyssi 3
Code Chedk |DN'\.I' rules w | &2 E
o Code Check : DNV rules 5 : {
Code Edition |Use latest version ~ | e 1’
o Corr Add : DNV Corr Add Rule | v| [*5] g
{
Wﬂk—"}

2.2.2 Create Panel

1] ” }‘

e “Create (Update) Panel =0 Gent_CapadtiMode £ | nme -
[H-{7] Analysis ) )

EI ) Capaity BF Cc_Budkling.allRuns Repreg

Il Rur Create (Update) Members... i

= § cc_vield Y

£ Compartments Create (UEdateJ Panels...
i Create Joj

o Subset: “AA_target” B Create (Update) Panels ?
|Cc_Buclding

4

B subset: |I. v | ?1

Code Chedk: |DN'\.I' rules w | f;

Method: |DNVruIes Default v |Q? g

B change Tolerance: §2 |3[) deg deg {:

[CJupdate G B Create new panels on update 2 %:

Cancel Apply :_i

MMWMfw—mH

DNV — Sesam Example — www.dnv.com/digital Page 15




DNV

e Change view into “Capacity Models”

Capacity Models j

to see whether capacity panel has
been created well.

2.2.3 Add Run

¢ “Add Run”

-] GeniE_CapacityModel_E
{17 Analysis

{7] Compartment

[#-{Z] Environment
#-{Z7] Equipment

o

R T iR ST T

Mame
ﬁc:_ﬁudding allRuns R

Create (Update) Members...
Create (Update) Panels...
Create Joints...

Add Run...

oL Peoperties e o

T
For “Loadcase” tab " Create Code Check Run [
i
3
. L
e Code Check : DNV Rule Capacty —— ;
e Click “Add All” for included loadcase Code Check: | DNV rules v Cancel ]5
Incude: B rancls 3
Lloadcases  General  Panel 3?
1
Available LoadCases Induded LoadCases :
rd
Mame DesignCondition MName Design... %
EELC1 Seagoing {
ek LC2 Seagoing i
F# LC3 Harbour :5
§

oyt B i O i

DNV — Sesam Example — www.dnv.com/digital
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For “General” tab
o Select “Buckling Only”
e Structure Type : “All Others”
e Corrosion Addition : DNV

B " Create Code Check Run

]
*

g g P e e e Y YL i e Y U e e

Capacity Cc_Buckling O
Code Check: |DNV rules ~ | Cancel
Indude: B rancls

Loadcases General panel

DNY or C5 C&OT
Checks FU?-"

B Buckiing
[ vield

Structural component

Structure Type All Other ™ |Q?

0

| Exdusively exposed to local loads G

| Bulk carrier stiffeners with special loads

Corrosion addition |DN\-‘
N‘—‘HW_\‘_‘I‘_‘J

<]

%
z

For “Panel | Permissible” tab

o Check whether proper options are
selected in “Permissible” tab.

e Also it’'s important to check
permissible criteria, especially for
“Permissible Buckling” for this

~
X

B Create Code Check Run

H
-~

Capacity Cc_Buckling
Code Check: |DN'¢-‘ rules ~ | Cancel
Indude: B ranels

Loadcases General Panel

DMV rules

3

1
!

>

'y

;
3

3

By
4

4

Permissible i E
moment. Yield  Buckling %
Yield check type |Coarse Mesh Check w |Q? §
Iz vertically corrugated bulkhead |Defau|t (No) w | )S
Default (Yes) Er

Default (No) 2

7

Iz dummy rod for corrug. |Defau|t (No) w |Q? L
Check free edge flanges |Defau|t (No) w |Q? }
Permissible usage factor for Yield %
[ user spedified permissible Yield G2 3

| 1 e f

?

|-:|.3 T H

!

Permissible usage factor for Buckling j
[CJuser specified permissible Budding 5% %
R e v

]

o8 G2 }

ey P e T e A e A Ny i

DNV — Sesam Example — www.dnv.com/digital Page 17
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o Below is criteria for Buckling in DNV-RU-SHIP, for reference
3.4 Allowable buckling utilization factor
The allowable buckling utilization factor is defined in Table 3.
Table 3 Allowable buckling utilization factor nay
Design load
Structural member Acceptance criteria an .MZJ Mai
scenario
i AC-T 5 0.8
Plates and stiffeners/stiffened panels AC-TI S+D 1.00
ac-rn Y AT 1.00
AC-I 5 0.657
Struts, pillars, cross-ties and beam-columns AC-TI S+D 0.75 %
ac-rm1 Y AT 0.75 %
Corrugation of corrugated bulkheads under lateral AC-1 s o.72%
pressure from, liquid loads
. AC-TI S+D 0.90
For corrugation angle between 45° and 55® the
reduction in R,y as given in Ch.3 Sec.6 [6.1.1] applies ac-r ¥ AT 0.90
1) For members of the collision bulkhead, AC-I shall be used.
2) See Ch.l Sec.Z [4.2].
3)  nay = 0.85 when hull girder permissible loads for harbour operations or special cperations are applied.
4)  ngy = 0.77 when hull girder permissible loads for harbour operations or special cperations are applied.
5) Ny = 0.77 for additional check of combined axial force and bending moment if applicable, see DNV-CG-0128 Sec.3
Table 7.
6) nay = 0.90 for additional check of combined axial force and bending moment if applicable, see DNV-CG-0128 Sec.3
Table 7.

Part 3 Chapter 8 Section 1

e oy A eI N A B A A A
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For “Panel | Buckling” tab

¢ One of the main setting here is to
define “Buckling Type Method”

e In case, “Structural Type” are
defined, user may select “From
calculated Structure” / “From
Structure” option. Then GeniE will
determine “Buckling Type Method”
automatically.

o But this automatic function may
need check and manual update
for some panels.

e This is kind of “Global” setting. User
can change them “Locally” later.

B Create Code Check Run

Capacity Cc_Budding
Code Chedk: | MV rules w |
Indude: B ranels
Loadcases General Panel
DNV rules
Permissible  Yield ~ Bucking
Plate  stifferer 1 Stiffener 2
Geometry
Length |From Idealized Shape v |rn g
Width |From Idealized Shape ™ ||-|-|
Met Thickness |Average From Structure ™ ||-|-|
Hole length |From Idealized Shape ™ ||-|-|
Hole heightwidth |From Idealized Shape ™ ||-|-|
[ JHole is reinforced with not-modelled buckling stiffeners
Long Edge Radius |From Idealized Shape ™ ||-|-|
Short Edge Radius |From Idealized Shape ™ ||-|-|

Boundary Conditions
Rotational Support

Left |Simply Supported . |97 Right |Simply Supported ...
Upper | Simply Supported . Lower |Simply Supported ..

Tripping Brackets |From General Tab w |Q?
Loads

Safety factor for plate |From Structure w |Q?

(") Spedify Shear Correction | i G

[ Adjust Stress  ‘ge
Stress Scaling Factor

Cancel

el Y e e T e, e P e e i e e e e e ey e et Y T e

Results
Panel Budding Type Method |From Calculated Structure w |Q?
Buckling Assessment Method | w |Q?
b=y e e i S e S

DNV — Sesam Example — www.dnv.com/digital
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2.2.4 Check Buckling Type Method & Corrosion

e Activate color code for “Capacity
Check | Type Method”

< ¢ |Capacit_l,r Check | Type Method o B

L W

Type Method

SP-A
SP-B
UP-B

¢ Update “Type Method” if needed.
This can be done by entering
“Properties” of panel

Explode Selected Panels
Join Selected Panels
Divide Selected Panels by a Plane
Divide Selected Panels Along Direction

Start Single Panel Buckling Tool - Current loz
Execute Code Checks
Delete...

Properties...
e U I S o N Y PV g S

i Properties ? x

Object Properties  Edit Panel Data

I DMV rules  Idealized Panel |

Permissible Yield ~ Buckling

v WUHWUWW\/‘\&

Plate  stiffener 1 Stiffener 2
Geometry

v, g F he—Ty T
Sigrnas: IIII Sigriat: IIII Tauxy: IEI

Results

Panel Buckling Type Method  |Unstiffened Pane . |2
Budking Assessment Method |Method B |

o If “sets” for each “Type Method” are already defined, then user may use script
“Change_Buckling_Type_Method_v05_Simple.js”, which can quickly update type method

based on sets.

For the definitions of “Buckling Type Method”, please refer to DNV-RU-SHIP Ch.8 Buckling Sec.4-

2 Stiffened and unstiffened panels.

DNV — Sesam Example — www.dnv.com/digital
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It would be also good to check whether final corrosion additional is well determined in panel

model.

[ ] ACt|Vate CO|0I' COde fOI' “Panel g @ ;@ | Panel Gegmetr}r «+ Panel Corrosion Adc ~ {
Geometry | Panel Corrosion et e e e 7
Addtion”

“ . I’ ” e ]

e Update “Corrosion Addition” if {
needed. This can be done by g
entering “Properties” of panel Explode Selected Panels {

Join Selected Panels i
Divide Selected Panels by a Plane )
Divide Selected Panels Along Dire§
Start Single Panel Buckling Tool - s
Execute Code Checks ?
Delete... 5
ProEerties... %
Labels g

e Then update “Net Thickness” . }
property directly including Object Properties  Edit Panel Data EE
corrosion. }

DMV rules  Idealized Panel }
Permissible Yield ~ Bucking i
Plate  stiffener 1 Stiffener 2 [
Geometry 5
Length |(5.923508?4 V|m9? ?
Width |(D.?3894369 V|m i
— ¥
Net Thickness (Mal) wm }
»
Hole length |(U m} ~ |n'| i
. )
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2.2.5 Generate Code check * Execute Code Check.

o “Generate Check check loads 53 Con 5D — T

E-{1 Analysis ) cc_vield.allRuns Represents
D: Capadty "Cc_‘ﬁeld.run{l} Results Dat:

¥dc e

{27 Environmen Create (Update) Members...
-] Equipment Create (Update) Panels...
F-{] Properties Create Joints...

{1 Structure Add Run...

--{:| Utilities
Run All...
Code Check Status...
Generate Code Check Loads
Execute Code Checks
* “Execute Code Checks” El-{7] Corr_BHD MName | Descriptio

3 cc_vield.alRuns Represen
.’Cc_‘ﬁeld.run[l} Results D:

Create (Update) Members...
D Equipmen Create (Update) Panels...
D Properties Create loints...

{1 Structure Add Run...
H-{17 Utilities

Run All...
Code Check Status...
Generate Code Check Loads

Execute Code Checks

- Then Buckling calculation will be performed, based on DNV-RU-SHIP Ch.8 Sec.4 Buckling
requirements for direct strength analysis / DNV-CG-0128 Sec.3 Closed Form Method (CFM).

2.2.6 Check Buckling result of Plate

<Mo Load Case= 'l

<Mo Load Case>
kL C1

EELCZ_moment
EiLC3

F#Local

e Change load case into “Worst
Case(CC)’

.
[ —

e Select “Result > Uf-PlateBuckling” - then activate color code for that

“ ‘@| & = IResuIts j -

e Then Plate Yield will be color coded.
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&

Stiffener Buckling could be checked too.

< & 13 | Results | Uf-StiffenerBuckling ~ | BB

I L B

2.2.7

Start Single Panel Buckling Tool (SPBT) for design iteration

Select one Panel -> “Start Single Panel Buckling Tool”

Explode Selected Panels
loin Selected Panels
Divide Selected Panels by a Plane
Divide Selected Panels Along Direction

i i DT T

s

Start Single Panel Buckling Tool - Current loadcase

Execute Code Checks

]’“"V"H"""-u
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e Press buttons (1), (2), (3) to see the input parameters in detail.

B " DNV, single Panel Buckling window: D:\OneDrive\20_Sesam_Example\00_YOCho_Update250716_PlateCodeCheck\10_modeN\Cc_Buckling.run1\SinglePanellnputPlateload xml

Buckling of plate and stiffeners

o
2 (

=

=il
5

i gﬂ

il

r Ships - Parqhapler 8.

é@l

4

SN, W - NP O P

( Please Note: After changing to estimated values or after iteration on scantlings based on local considerations, it is necessary to re-check the whole Cross Section.)

|ViEW intermediate plate buckling and stiffener buckling results in a spmadsheet| |

Save

H Save As...

| [ open. | [ Pint- | [ Exit/Close |

Calculated Date: 18 July 2025, Program version Build: 20.35.2505.1602
N e

Description: | Worst plate buckling load Panel Name: |Cc_Buckling.run(1).panel(CLBulkhead_fp7, 4) Load case name: |LC3 Load type: | Other  ~ Rule version: | DN/
Sgfener Types:  Stiffener 1: | T-profile v | Stiffener 2: | Angle profil ~ | Stiff. types4 & 3
Stiffener 1: Tot. Height: | 343 mm Web. Height: | 323 mm Flange width: | 125 mm Web Thickn.: |12 mm Flange Thickn.: |18 mm
Stiffener 2: Tot. Height: | 330 mm Web. Height: 333 mm Flange width: | 100 mm Web Thickn.: |12 mm Flange Thickn.: |17 mm
Plate Data: Pl.length: |4250 mm Plate width: |850.000024 mm | Plate thickn. |14 mm 100 1.00
Hole length: [0 mm Hole width: (0 mm PSM opt: | Other, not F
Material Data: Poisson ratio: 0.3 E-Module: |205999.996528 MPa |Vield str. stiﬂ.'l:| 315 MPa |‘f’|e\d str. StIH.ZJ‘ 315 MPa ‘-))
Stress Data: O stress: Oy 1 Oy 2 Wy T Note: E
Panel Leastsq: | 157.1288 MPa| |11401616 MPa| [39.8145 MPa| 0.29 |42.54146 MPa| compression stress s positive.. o i
Stiffenert: | 144.046528 MPa | 11401616 MPa| 39.8145 MPa 0.29 42.54146 MPa j
Stiffener2: | 163455744 MPa | 11401616 MPa| 39.8145 MPa 0.29 42.54146 MPa 2
0.80 surface pressure: |0 kPa p. for stiffener 2: |0 kPa [kMN/m2] (pos. pressure on plate side, neg. on stiffener side) ‘Ji
Stress from: | FEA calculation. ~ | Special cases: | General, ~ | Assessm.met: Method A, ~ | No.of tripping brackets: No Brackets %
Boundary Data: Long side 1: | Simply supported - Long side 2: | Simply supported v I .
Short side 1: | Simply supported e Short side 2: | Simply supported - L._l g
Stiff.1 supp.: | Continuous or fixed at both ends = ;‘: Length between brackets: 4250 mm }
5tiff.2 supp.: | Continuous or fixed at both ends ¥ ;‘: i
Subtract corr. add. from profile Plate corr: 2.5 mm Stiff1 Corr:  |2.5 mm SHiff2 corr: |25 mm }
Add angle of plate and profile Stiff. angle: |90 W.to Fl. ang: (90 Stiff.2 angle: |90 W.to Fl. ang.2: |90 %
[ ™Check curved plate buckling R long edge: |0 mm R short edge: |0 mm Use radius R = 0 for flat or non-curved edge: [ Bilge plate }’
Run Buckl ic| 5 (Default units above are [mm] or [MPa] if no other units are given.) ‘}
#Plate Results: Usage factor: Req. pl. thickn:  (Estimated required plate thickness shown here is estimated net value and only considering plate buckling) ;}
Least square: 1.04 12.1 mm ;‘
Slenderness: v|tpr= - OK 0 \if
Stiffener results: Usage factor: buc.Mode: Eff. width: Req.webh.. Req.webt: Req.fl.B. Req. fl. t.: Req. £ Req. pl. t: (Required estimates are ‘Pg
Stiffener 1: 0.87 sl 576.3 mm NA NA NA NA NA NA net values and only consi- i
\_ Stiffener 2: 098 sl 5874 mm NA. NA. NA. NA. NA. NA. dering stiffener buckling.) {:
Slendemness 1: v twre - tfe= - bfic - = {
Slenderness 2: vltws= - tf>= - bf>= - - j?
¢
=

v

o (4) Modify them for design iteration - (5) run Buckling Analysis = (6) new usage factor

will be obtained.

2.2.8 Check detail result of bucklin

g result

o Select 1 panel > Properties

Explode Selected Panels
loin Selected Panels

Divide Selected Panels by a Plane

B P e PRV

Divide Selected Panels Along Direction i

3
Start Single Panel Buckling Tool - Current \oadcasa{
Execute Code Checks }r
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e Then select one calculation (panel
buckling or stiffener buckling)

e Check whether criteria is correct, and

check each stress component, if want.

8 Properties 7 x }
3
Object Properties  Edit Panel Data %
- Cc_Buckling.panel(CLBulkhead_fp: | yame Description g
= i_zidnirnag:.[r]upné;li:spanel{CLBulkhe & Panel CLEquhead_fp'E
Budding Chedk Options @ LoadCase LC3 }
@ Permissible Options @ Position 0.50
@ Yield Check Options @ Status Failed(uf) i’
Results - DNV Rules - for LC3 | @ UfTot 104 i
T & Formula etaBS allowss 2
& Stff 1 Stiffener Buckling @ GeomChedk Geom OK }
- Stff 2 Stiffener Buckling @ SubCheck Plate Buckling ;t
# Fun Cc_Budding.rurlz,
@ ct=B5/allowBs 1.039 1
& EtaBS 0.831 ]
@ AllowBs 0.800 :
@ Panel Length [m] 4,25 T
# Panel Width [m] 0.85 }
@ Panel Thickness [m] 0.0115 }
# Required Thidan. [m] 0.0120819  §
& EModulus [MPa] 2.06e+05 2
# Poisson's Ratio 0.30 §
@ Yield Stress Plate [MPa] 315 ¥
® Sgmall [MPa) 157 3
® Sigma12 [MPa] 157 b
@ Sigma21 [MPa] 1.4 g
@ Sigma22 [MPa] 0.8 3
& Taulz [MPa] 42.5 %

J""’U“‘J‘\“\"W—‘m—u‘-’_n_'_‘_\'\—u

L—ru—

|
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3 MAKING A PLATE CODE CHECK REPORT

The Graphics chapter in the report supports automated creation of plots looping over sets, load cases or

worst load case only in the workspace. External pictures can also be added. In the following you will

practice adding some typical pictures to a report.

Create a new report:
¢ File -> Save Report

¢ Name it Report_CH

Add a graphics chapter:
e Select Graphics in Available Chapters list
and click Add Selected

e Click Create

Change chapter name:
o Select the Graphics chapter in the tree view

e Change chapter name (to the right) to
Model
e Press tab key
o Loop Sets > Select sets below
o Stringer_Z_ 10250
Stringer_Z_ 15350

o Stringer_Z 6000
o TransverseBulkhead Fr59
o TransverseWebFrame Fr60

Change figure name:
- Select the figure in the tree view
- Change figure name to Mesh
- Press tab key or click elsewhere

Set options for picture of mesh model:
- Display Configuration
o Display = Mesh - All
o Background = Paper
- Camera
o View = Auto
o The Auto option is default and will
attempt to orientate the model to an
axis-aligned camera such that
“flattest” side is facing the viewer. If
there is no “flattest” side then an
ISO view is chosen.
- Color Coding
o Mesh - Element Thickness

DNV — Sesam Example — www.dnv.com/digital

5 Report 7 X

Define Report

Mame | Genif_CapacityModel_Export1 |
Report Title
GeniE_CapacityModel_Expart

[ Create Cancel

Available Chapters:

Structure
Properties

Masses

Loads

FEM Results
Frame Code Check
Plate Code Check

Add Selected, e

At e A e o

e

e N

i {
{
A
3
Define Report j
Mame | GeniE_CapacityModel_Export1 | Create Cancel b]
5
=-BE) GeniE_CapagityModel Export|  Chapter Name: Model e New Figure !
= @ Model =

-4 # Figure B oopsets [ Loop Loadcases Warst Loadcase e
Andlysis selection 3,
Capacity Manager Mone @2 3
Runs 4
1
Analysis  Analysis1 = i3
H
Load Case Description i
Ot Reference to LoadC 7
ez Reference to LoadC i
O s Reference to LoadCq !
2
3

Structure selection

o Set

B # stringer_Z_10250
B @ stinger_Z_15350
B @ stringer_Z_s000 Regular Set
B # TransverseBulkhead_Fr59 Regular Set
[ @ TransverseBukhead_Fr58_ONLY | Reguiar Set
B @ TransverseWebFrame_Fré0 Regular Set
Dynamic Set, Lim

Desaription @2

Regular Set All

Regular Set
None

U Pt S L,

e it VI NN e et
n p)
3

2

Define Report ‘i,
Name | Gerif_CapacityMode| Export1 ~ Cancel i
—_—— 7
=-EE GenE_CapacityModel_Export| /Fawe Name:  Mesh G2 1

= [ @ Model

@ Mesh o

Display Configuration
Display: |Mesh - Al
Background: |Paper
Camera
view: | Auto

Color Coding
Category: |Mesh

\_  Meme |Hement Thidness

[o73

3
Y U L S G e

Labels
ApplyTo: [None | oy 97
Label Type: | ] Ut

%

NMMJ\’JH“LB'W\__.J
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Add a new graphics chapter for code check
results:

B’ Report ? *
Define Report
Name | GeniE_CapacityModel_Fxport1 | [ Create Cancel

- Report Title
=[] _GeniE_CapacityModel Export!
-8 @ Model GeniE_CapacityModel_Export
--[A® Mesh
Available Chapters:
Add Selected 9
Frame Code Check
Plate Code Check
N e RSP |

- Select top level GeiE_CapacityModel in
tree view and add another Grahpics
chapter

- Rename the chapter name to Buckling
check

- Check Loop Sets and select 3-5 different
sets in Structure selection.

- Check Loop Loadcase
Set the following options for Analysis
selection:

o Capacity Manager = Cc_Buckling
o Runs = Cc_Buckling.run(1)
- Check Worst Loadcase

Set options for plot of buckling yield usage factors:
- Rename Figure Name to
Usage_factors_Buckling
- Display Configuration
o Display = Capacity Models
- Color Coding
o Category = Results
o Name = Uf-Buckling
- Click Modify

Creating this report will take some minutes. Since
creating a report with many pictures takes a long
time, it is useful to test the chapters separately
(check/uncheck chapters in the tree view) first,
before creating the full report.

Make sure that Report format is set to WordXML
or Html and Click Save to create the report.

Click View to open the report after creation.

(If the word XML file is not opened from GeniE,
then try to open from MS Word)

DNV — Sesam Example — www.dnv.com/digital

T e VR C F N s T C e MR

7 Report

Define Report

~
X

Name |GeniE_CapacityModel_Export1 ~|

[ Create ] Cancel

=-[FAE GeniE_CapacityModel Export|  Chapter Name: BuckingCheck

New Figure

E-E @ Model

Capadty Manager Cc_Bucking

d —
LA @ Mesh o B oop Sets [ Loop Loadeases Biorstloadease. | 97
= BuckingCheck Analysis selection
[ @ Figure

v Fe

Runs  Cc_Buckling.run(1) { DNV rules - Bucking Check | -

Analysis  Analysis1

Load Case

[wmmLct
[ wwicz
wwics

Desaiption
Reference to LoadC: lone
Reference to LoadCy
Reference to LoadCi

Set
B & TransverseBulkhead_Fr59

B & TransverseWebFrame_Fr60
8 @z 0600
B @ z_w020

(] @ TransverseBulkhead_Fr59_OMNLY

h G2

Description
Regular Set Al
Regular Set
Reqular Set
Dynamic Set, Lim
Dynamic Set, Lim

None

A i A i e P e P i A I g ey P\

Define Report
Name |GeniE_CapacityModel_Exportl

T e g e et i,

BuddingChedk
Usage_factors_Bucklil

z

7

J

{

5

= GeniE_CapacityModel_Export| ffigure Name:  Usage_factors_Buckling =23 )}
-9 Model Display Configuration 2
‘B vesh Display: | Capaty Models @ H
=-[A 4 BucdingCheck 5
-[A @ Usage_factors_Buckii | Background: \paper v‘ e },

3

o Camera $

2 1

View: ‘Aum V‘ Take Snapshot N ‘5

Color Coding ;

2 i

Category: |Results g Z

b ~ }

Labels 3

Apply To: [None ~| [ overlay g2 2

Label Type: | v] DAt set I

Resuits 3

e e e s “WWW

() 4 2_10250_Regular Regular Set
B ez_i550 Dynamic Set, Lim
L R T S it ~—
B9 Report ? X
Define Report
Name | GenE_CapacityModsl_Expartl | Create Cancel

File name: Report_CH

Save Report
Report format: |WordxML

Save

(2

View

‘e
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examples from final report:

3 T o
[GeniE_CapacityModel_Export GenE_CapaciyModel_Exportt cho
I o
[BeniE_Capacitybiodel_Export ft8-Ju-2025
e e B
GeniE V8.12-03 110neDrive/20_Sesam_Exampieio0_YOCho_Updale/2S0716_PlateCodeCheck/10_model f18-duk2025 14:10:42

1.3 Mesh Stringer Z 15350

18 Jul 2025 14:10
GeniE_CapacityModel_Export
Analysist

Element Thicknes
W 001075m
001275m
0.01525m

Mesh (Set: Stinger_2_15350)

3
[Genie._Caparitylodel_Expor
I

GeniE v8.12-03

A i
[GeniE_CapacityModel_Exportt cho

oo
[geniE_Gapacityhotel_Export fie-at 2025
o e EEET
[p0neDriver20_Sesam_Examp/00_YOCho_Updale/2507 6_PateCode Chieck/10_model o202 14:1042

2.5 Usage factors_Buckling Worst_Loadcase Z_15350

18 Jul 2026 14:10
GeniE_CapacityModel_Export
Analysis1

k.

=N

At o i et e s S S bt A PN PG IS A SN ISttt L )

Usage_actors_Bucking ( Loadcase: Worsi_Loadease, Set 2_15350 ) Capacity: Ce_Bucking un(1]]

Ut-Buckling!

A NS A T S NN AP P P e U AP T N INA PPt b AP N i

GeniE V8.12-03

1/OneDrive/20_Sesam_Exampie/d0_YOCho_Updale/250715._PiateCodeCheck10_model

B
f1B-4uk2025 14:10:42

GeniE V8.12-03

R S T S o o A e e
At ettt
3 o = - e -
[ Cpailde, g on Capsio ot cho foene_Gonasiyode Expor Goni CapadyModel Expart o i
= I
foen_Capaciyhiose Expor fEus2n2s [oenie_CapacityModel_Export fequ.2025 )
e

e
1/0ne Drive/20_Sesam_Example/00_YOCho_Updatei250718_PiteCodsCheck/10_model

e
18402025 121092

1.4 Mesh_TransverseBulkhead Fr59

18 Jul 2025 14:10
GeniE_CapacityModel_Export
Analysis1

A .

'

Mesh ( Set Transverssbulkhead Frse)

Element Thicknes

0.01075m
= onem

0.01475m
W 00152%m

S SVEESUNCN . NSRS SENY MUV SNV NPV USSP NSURSSV U VVUSAUMISN WV VIPU eV SV e

PN e S N S|

2 BucklingCheck

2.1 Usage_factors Buckling Worst_Loadcase_TransverseBulkhead_Fr59

18 Jul 2025 14:10
GeniE_CapacityM odel_Export
Analysis1

Usage.factors_Bucking (Loadcase: Wors{ Loadcase, Set: TransuerseSulthead_F159 ) ( Capasiy: Cc_Bucking run{1) )
e N e e -

Ut-Buckiing
<00

R P e KB AP N AN I P 5 PO N g P

e |
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-  DNVGL-CG-0127 Finite element analysis, Nov 2020
- DNVGL-RU-SHIP Pt.3 Hull, July 2025
- DNVGL-CG-0128 Buckling, Sep 2021
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About DNV

We are the independent expert in risk management and quality assurance. Driven by our purpose, to safeguard life, property
and the environment, we empower our customers and their stakeholders with facts and reliable insights so that critical decisions
can be made with confidence. As a trusted voice for many of the world’s most successful organizations, we use our knowledge
to advance safety and performance, set industry benchmarks, and inspire and invent solutions to tackle global transformations.

Digital Solutions

DNV is a world-leading provider of digital solutions and software applications with focus on the energy, maritime and healthcare
markets. Our solutions are used worldwide to manage risk and performance for wind turbines, electric grids, pipelines,
processing plants, offshore structures, ships, and more. Supported by our domain knowledge and Veracity assurance platform,
we enable companies to digitize and manage business critical activities in a sustainable, cost-efficient, safe and secure way.
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