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1. INTRODUCTION - CODE CHECKING OF PANELS

This is the user manual for the part of GeniE dedicated to code checking of panels on ship structures
according to IACS Common Structural Rules for Bulk Carriers (CSR Bulk).

This user manual assumes that the user has knowledge in the use of GeniE as covered by the GeniE User
Manual Volume I and Il — the main user manual and the one describing how to run analysis..

This manual describes how to create a capacity model (or code checking model), how to perform the code
checking as well as how to report the results.

Chapter 2 gives an overview while Chapter 3 contains a more detailed description on the code checking.

1.1 How to read this manual

Read Chapter 2 “Panel Code checking features of GeniE™ to get an overview on code checking features of
GeniE (what you can do).

Read Chapter 3 “How to do panel code checking” to learn how to set up a capacity model, perform the code
checks and how to report the results.

A command from the menu list (also referred to as the pulldown menu) is written like this:
Insert|Plate|Dialog. The name of a tool button is written like this: Basic plate. A function buttons is referred
to like this: F1.

GeniE comes with a context sensitive menu. You invoke this menu by pushing your right mouse button
when the mouse is located above a selected object. In this manual this operation is termed RMB. The
commands on the context sensitive menu are written like this: Join Panels.

Viewing this manual assumes the usage of Adobe Acrobat Reader version 8.0 or higher. You may use older
versions, but then you don’t have access to important features like e.g. free text search and bookmarks (table
of content + hyperlinks).

It is particularly noted that this User Manual documents all capabilities of GeniE. If you do not have access
to the program extension “Code checking of plates (CCPL)” there are several items in this manual you do not
have access to in your program. These features are blanked out in your program version.

1.2 Learning from tutorials for code checking

GeniE comes with an on-line help system (Help|Help Topics or F1). Its purpose is to provide easy access to
release notes, limitations, tutorials, wizards and this user manual. In addition it contains a detailed
documentation of all available commands in the journalling system (based on J-script). There are also videos
showing how to do certain operations, these are best viewed using resolution 1280x1024.

The easiest way to find the tutorials is from GeniE’s help page. For panel code checking the most relevant
tutorial is called Panel Code Check.
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2l Sesam GeniE Help - Microsoft Internet Explorer provided by Det Norske Veritas E||E|[E|
File Edit Wew Favorites Tools Help |'f
@Back o Iﬂ |§| _I\J /- ! Search ‘-5'\/ Favarites Q“:‘ [ _"' =] ﬂ %k : ﬁ
Address |@ C:\Program Files\DNVS1GeniE_D40_10YHelpiModeller_Help html ~ | EY o links P

GeniE

Wirsion D4 0-10
06 Mgy 2008

Copyright (o) 1999-2008
DHY Sofbvrare

Introduction
Introduction
Eelease Notes

Support Request

User's Guide

ol - Concept engineening
Bhvol 2 - Waves pile and soil
Eol 3 - Plate/Shell Structures
Bol4 - Beam code checking
Bl 5 - Plate code checking
PR eference Documents

Command Reference

JSenpt comands

GeniE Tutorials - Basic and
Codechecking

A smaldl introduction to Genil
- For new users you should do

this tutorial first

B Genie Basic “Workshop

Learn the user inierface and

|how to do a small

madalling and analvsis task

B Genie “Workshop ) Tnput files

| Maice a small module frame and

load with explicit

M ioads and equipments. Run
\cnadysis, perform code

checking using Frameawark as
an integrated service.

"B Cenie Frame Worlshop B Framework Worlkshop 5

Tutorials
R e
Wizards

{3 Wizard templates

HowTo-Videos
Video Index

This tutorial will take you
through the steps af
madalling and analvsing an
arched steel

building frame

12 Tnput files

Make a structure built up with

ol begrns and loaded
V| with equipments. Second pari of

futorial
includes one_joint modelled with
crrved plates.

e ck Mode ing £ Tnput files

Learn how to do code checling

w|af beams in @
*\topside structure. The tutarial is

based on APIWWSD,

BEivermber Code Check O Tnput files

S Learn how to apply

GeniE Tutorials - Advanced
Modelling

Muke a crane pedestal sitting on
tap af @ vessal. The structurs is
madelled with curved plaies

BCrane Pedestal © Input files

Mauke the pontoons and calumn
Eransitions using

s|curved plates and stiffeners.

Focus i also on

controlling the finite elemant

s,

Semisub Pontoon (2 Tnput fles

The purpase of this workshop is
fo creale we

models af @ tubular joint — ane
beawm modsl and one 30 shell

wmadel — and compare the results

to

compute siress concentration faciors

B Tubular Teint Mo delling o Input files

|" I.I

This tutorial gives ong example
o haw the scripi

language can be used to create
parametric models.

Bsermisub Panel Model O Input files

Make a cargo rail analysis by

f |rrodelling the aft part
P | of @ Dpical vessel. Main focus is
o |on modelling, but

there is alse a loadcase so that

analysis car be dore.

IECa.rgo Rl £ Input files

Fanel Code Check

Learn how to perform a
buckling check accarding to
CER Bl

BUser Maral - Vol 5 0 Input files

~

@ File: /i fPrograme 20Files/DNYS GeniE_D40_10jHelpjModeller_Tutorials, html

f My Computer

The most efficient way to work with the tutorials is to make a print-out of the tutorials, start GeniE, create a
new workspace (command File|New workspace) and follow the steps in the tutorial. Each tutorial comes
with a pre-defined journal file (command file) — you find these from the help page as shown above under

“Input Files”. If you want to use these files the steps are as follows:

orkspace|<name>

(Keep the default settings for tolerant modelling and database units)

1. Create a new workspace File|New W
2.

3. Save your model by File|Save

4,

You have now created the same model as in the tutorial you selected.

In the example below the <name> has been set to CSR_Bulk_test and the imported file is for the tutorial

“CSR_Bulk”.

Read in the journal file from File|Read Command File|<browse until you find the desired input file>
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D e o
en Command File ? X
; 12X

= Open Workspace. ..

& 5ave workspacs Chrl+s Look jr: IE} CSA_Bulk j & ﬁ( _
Close Workspace -
Set Default Workspace Folder... CSR_BUlk-jS

Sawe Graphics As. ..

Prink Graphics. ..

Old Save repart ...

Save repark ...

Impork
Export 4
ormand Fils... File name:  |CSR_Bulk.js Open
Recent Command Files r
N ——— 5 Files of type: IGeniE Command Files [*.s] ;I Cancel |
Exit Read command file made using ather Genie version:
Compatibility: I.&utodetect LI W2

|

The sequence above creates the following view in GeniE (the colour background has been set to white and
the view is set to “Capacity Models”:

CSE_Dulk_testVCSR_Dulk_test.gnl - Genlo

e L [

DEE X ?wld0RE? | ¢ 000 @@ -7 fomyun <] =] | v fpem =
Ao EE e Ak M Bl W ke m e g e s b e B o | =l =l =l
= 2 |14 May 2008 15:01
-9 CSRCAhL [Maom — [Dwcigbon ||
1 Avdlvi = o CSR Ii.!:lll( et
+ [ Capacty ) Capciy Fokder Analysis1
+ L Emvcemare St Ermviormend. Foides Lca
- .A_;tmnm_m (Cy Equpment  Foider FEM Loadcage = 3
) Progeties [y Propeties  Fokler
L Stuchae [CaGvucose  Foder
) Usinae Caltices  Foider
f/Executing coedecheck

Ccl.creatapPanals (cmMinBox)
Ccel, run (1) . gensrateCodeCheckLoads () §
cel. run(l) . executeCodecheck () 3

// Please check Messages acrea for 1 informetion message,

3|
»

%
AT amaam b g emmind e S Vium Cpbosd ) Dvisuit |

You may also read in a journal file by using drag-and-drop. Simply select a journal file from your browser
and drop it into the command line window.
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1.3 Acronyms frequently used in the User Manual
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Acronym Explanation

RMB Right Mouse Button

LMB Left Mouse Button

GUI Graphical User Interface

DOF Degree Of Freedom

CLI Command Line Interface

FEM file SESAM Input Interface File

IACS International Association of Class Societies
CSR Bulk Common Structural Rules for Bulk Carriers




DET NORSKE VERITAS SOFTWARE GeniE User Manual Vol. IV

Version 4.0 7 4 June 2008

2. PANEL CODE CHECKING FEATURES OF GENIE

Code checking of panels based on the results from a linear structural analysis can be done in GeniE. The
features include checks against allowable stress levels and buckling.

You should be familiar with the relevant rules and procedure of the type of code checking you want to do as
this user manual is not intended to cover such. This manual describes how to use Genie to do a panel code
check.

2.1 Panel code checking standards

GeniE supports the following panel code checking standards:

(] CSR Bulk Capacity Manager: |Ccl LS
Common Structural Rules for Bulk Carriers, IACS, Code Check: (BTN _ Coneal |
January 2006 R e =

Loadcases | 4P| LRFD 2003
APIWSD 2002
Available | AP 'wSD 2005 Included LoadCases

—— [T

Mame  [Eurocode3 EM 1993-1-1 2005 Mame | DesignCondition
e LCot 415013302 2007
=1 T IMORSOK, M-004 2004
ek LCOZ o

Fekr LCO3_»_linear

ke LCO4_v_linear

ke LCO5_#_parab Add Al
ki LEDB_y_parab Femaove All
ke LCO7_shear_const 4
ke LCOB_shear_linear

i LC11_w_const_linear

i LC12_y_const_linear

foi L1 3_xp_const_linear v

<] > < >

2.2 Available code checks

The table below shows the type of check that may be performed for each code of practice and the section
type that may be processed.

Code of practice Check

Panel Yield
CSR Bulk

Panel Buckling
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2.3

Code checking procedure

A typical procedure adopted for a panel code check analysis may be as follows:

Modelling of material, thickness, structure, loads and boundary conditions. For CSR Bulk analysis
compartments are generated in Genie. Compartment loads, external sea pressure and corrosion
additions are provided from Nauticus Hull.

Run the finite element analysis.

Define relevant load combinations if they were not part of the above analysis.

Create a capacity manager(s). You decide which analysis you want to base the code checking on.
You may have several capacity managers — each capacity manager may have one set of panels.
These may be selected from the whole structure or from named sets

Define the panels.

Create a code check run. The purpose of this task is to decide which code of practice to use, which
loadcases to include and to specify other global factors.

Compute the code checking forces. These are computed at pre-defined positions.

Perform the code check and investigate the results graphically or from the browser.

If necessary modify thickness, materials or other code checking parameters and re-run.

Make a report using the report generator and include pictures to it. The granularity of the report
depends on how much details you want to add to it. There are several filters you can use to decide
the content.

The above procedural steps from creating the capacity manager are illustrated in the following.
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231 Reference model

A reference model has been created. It is a small slice from
the three cargo hold model from the CSR Bulk tutorial. The
purpose of this tutorial is to create a capacity model to do
panel check. The reference model has one analysis activity
and a few simple loadcases.

2.3.2 Loadcases

4 June 2008

The reference model has a number of basic loadcases (manually applied) and load combinations.
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2.3.3 Create a capacity manager

The purpose of a capacity manager is to decide which analysis results to use in the code checking. You may
have several capacity managers if you want to use

e various analysis results

e different selection of capacity panels

A capacity manager is created from the browser, and in this case it is given the name “CSR_Code_Check”.

= Analysis $ 4 :
5 Activites L& Capacity Manager
g E'D Load Cases | | Name:  [CSR_Code Check
H Mew i apacityManager
I+ i E B
= D Fiel 7
+ = Save HTML Report ... oK. | Cancel
+-{ ] Properties 1
2.3.4 Create capacity panels

We now need to define the panels. In a code check the panels are normally not the same as the concept
model, hence it is necessary to define the capacity panels by splitting the concept plates.

The capacity panels can be visualised by using the view setting Capacity Model

S8 - # C5R_Code_Check ! 14 Create Panels
- Al F:uns Create Members. ..

[+ rrironmen
: E E?DUI;E:;T % Capacity Manager: |[CSR_Code Chect
=3 Structure AddRun... [ Subset; | _J

e Fedlies Generate Code Check Loac :

B Point Masses Execute Code Checks b ethod:

cmbd ardreakd oment
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235 Create a CSR Bulk code check run

When you define a code check run you decide which code of practice to use. We here select the the CSR
Bulk code check.

G Analysis i CSR_Code_Check alFuns  Fep }& Create Code Check Run
=[] Capacity
= R_Code_Chegl 1
3 DK
i . Al F:“m Create Members.., Capacity b anager: |ESF|_EDde_EhECk -
(1] Enwiranmen Create Panels. .,

(2] Equipment S Code Check: |CSR Buk | Cancsl

[+ Properties | i v
F-07 Stucture W nelude: v Fanels
=0 Generate Cote Check Loads

Ltiliti
i+l Utits Execute Code Checks Loadeases l General] Panel ]
Set Ackive 7
= [ Available LoadCazes Inciuded LoadCases
it Descripkion. ..
M arne Add - Namej DesignCondition |

You need to select which LoadCases you want to
include in your run. This is done by selecting the
LoadCases and clicking Add/Add All.

ek LCOY_shear_const
ke LCO8_shear linear
EE|LC11_8_const_linear

B LCT2 y_const_linear

BRI LCT3 =y const_linear

B LCT4 =y _const

Bk LC15 = parab linear

B LC1E v _parab linear

B LC17_5_tension

B LCTE v tenzion

B LC19 =y _tension

Eekf] LC20 =y tension compres
B LC21_my_compression_ter
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2.3.6 Modifying the General settings in the CSR Bulk code check run

There are several general settings you can alter for the run. Normally you would not alter the settings, but
sometimes it may be useful. Splitting yield and buckling into separate runs makes it simpler to evaluate

results.

Checks:

Yield and Buckling - For checking both for
yield and buckling. This is set as default.

Buckling Only - For checking for buckling
only.

Yield Only - For checking for yield only

Often you would check for both buckling and
yield in the same run, but split if you want to
assess yield and buckling results separately.

Global Options:

Safety Factor Buckling and Safety Factor
Yield - You can set the safety factors larger
than 1 if you want the construction to have a
lower allowed usage rate. A higher safety
factor gives a “safer” structure.

Capacity Manager: |Cu:‘|
Code Check: |C5R Bulk

Inchude:

14 Create Code Check Run

X

Loadcases General lF'aneI ]

CSR Bulk

Checks
{* “ield and Buckling
" Buckling Only
" Yield Only

Global Options
Safety Factor Buckling

Safety Factor ield

Transwerse stress option C1
Poizzon correchion option

[ Purge subpanel results [bucklindg=s

=

W Panels

Direct Loads k
Eztreme Bending

General Bending

Cahcel

Transverse stress option C1

See CSR Bulk rules, chapter 6.3, table 2 for an explanation. Three alternatives are available:

Direct Loads

Extreme Bending

General Bending — This is default.

Poisson correction option

Four alternatives are available:

Average Stress — Uses the average X-stress
and average Y-stress as input to the Poisson
correction for the whole panel.

Mac Compressive Stress — Uses the max
compressive X-stress and max compressive
Y-stress as input to the Poisson correction
for the whole panel. - This is default.

(lobal Options
Safety Factar Buckling

Safety Factar Yield

Transverse strezs option C1
Poizzon comection option

™ Purge subpanel results (bucklin

Element Stress — Performs the Poisson correction element by element.

1

1

General Bending
kM ax Compressive &3
Element Strass

taw Compressive Stie
Mo Canection

No Correction — This option is primary available for parameter studies. It will give higher usage

factors than when the Poisson correction is applied for bi-axial compression.

Purge subpanel results (buckling only)

With this option checked, Genie will still perform buckling check for all subpanels, but will only store

results for the one with the highest usage factor.
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2.3.7 Modifying the Panel settings in the CSR Bulk code check run

There are several panel settings you can alter for the run. Normally you would not alter the settings, but
sometimes it may be useful.

14 Create Code Check Pun @

]4
Capacity b anager: |ESF|_EDde_Ehec:k _

Check Buckling for:
Whole and Subpanels — For checking

buckling both on the panels and on the Code Check: |[BE{EEETE | i
subpanels. All panels that are long Include: ¥ Parels
compared to the breadth (aspect ratio Loadcases | Gereral  Panel ]
greater than 3) are split into subpanels. Im %
Check Buckling far
Whole only — for checking buckling only ™ Whole and Subpanels
on whole panels, not taking subpanels into © ‘whole Only
consideration. ¥
Fanel Options
. . Correction Factor F1 |Sniped j
Subpanels only — for checking buckling 2 . — _
only on subpanels. ahel Met Thickness |M|n|mum Idealized Panel j ]
Fanel Length (3] |Fr|:um Idealized Panel j [m]
Fanel width [b] |Fru:um |dealized Panel j [rm]
Panel Options: Subparel Length (5] [Twa B x| ]

Correction Factor F1 — Correction factor

! ; Riotation Boundary for Panel Buckl
for boundary condition of stiffeners on the SR L e

longer side gf panels as described in Tap [Simply Supported &
chapter 6.3 in the CSR Bulk rules. _
Left |S|mply Supported j
Right |Simply Supported LJ
Panel Net Thickness — you can manually Battom | Simply Supported ~|
insert a net thickness or use the default net
thickness.

Panel Length (a) — Length of elementary plate panel

Panel Width (b) — Breadth of elementary plate panel

Subpanel Length (a’) — Length of subpanel. One panel can consist of several subpanels if its length is long
compared to its breadth. Default subpanel length is 2 x b.

Rotation Boundary for Panel Buckling:

Normally, all edges are assumed simply supported, you can however override this by freeing or clamping
some of the edges. See CSR Bulk rules, chapter 6.3 table 2 for details.

The CSR Bulk code check run is now available in the browser — the browser will be used when looking at
the code checking results later.
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2.3.8 Compute code checking forces

The finite element analysis will compute the element stresses within each finite element. For the code
checking it is necessary to compute the forces for the idealised panels. The code checking positions are
automatically determined by GeniE. Whenever the concept model has been updated, and the finite element
analysis has been reexecuted, the code checking forces must be recomputed.

The code checking forces are computed by selecting an individual run or a capacity manager in the browser.
Click RMB and select Generate Code Check Loads.

+{] Analyzs
=1-{27 Capacity
- & CSR_Code_Check
B Al Buns
F 4CSR_Code Check rungs
-;- D E rvironiment Generate Code Check Loads
+ D Equipment Execute Cobke Check
-;- D P[Dpertieg Set Active
-] Stucture Edit Description. ..
7] Features Sawe Code Check Report
[ Point Masses Delete. ..
{7 Supports :
+-[7 Utilities Properties. ..

Fields ...
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2.3.9 Perform the code check

The code checks for panels can now be done from the browser (remember to specify which code check run is
active). Below is shown how to start the code check and the associated results in the browser and a colour
coded view.

If you have several code check runs, you may compute the forces and execute the code checks for all your
runs from the “All Runs” folder.

=L doc_example30 Capacity Model | LoadCase | Position | Status | LT at | Forrmula | SubCheck | GeomCheck | *~

=0 Analysis @ panelF1334) L3 050  Fallediges] 275 ufBuckComb Buckling  tnet/b
+-[ Activities @ panellPI210] Lca 050  Falediges] 274  ufBuckComb Buckling  tnet/b
{7} Load Cases & panellPI1953, 1] LC3 050 Falled(geo) 206  wfBuckComb Buckling  tret/b
=-{ Capacity @ panellPNE7. 1) LC3 050 Failed{geo) 205 ufBuckComb Buckling  tret/b
=& CSR_Code_Check | gy panel[PI907, 1) Lca 050 Falediges) 1.53  ufBuckComb Buckling  tnet/b
1 Al Runs @ panelQuterShel_fp13, 1) LC3 0.0 Failed{geo) 1.53  ufBuckComb  Buckling thet/b

w Generate Code Chack Loads LC3 076 Fa?led[uf] 150  uiBuckComb Buckl?ng

+-(7] Enwironment LC3 0.24 Failed{uf] 150  uwiBuckComb Buckling
+-{7] Equipment ierSide fp10,1] LC3 050 Faiedigeo] 1.43  ufBuckComb Buckling  tret/b
+-{]] Properties ) - LC3 &0 Failedigeo] 1.43  ufBuckComb Buckling  tret/b

+-[ Structure Edit Description. . Lca 050 Falediuf] 137  uBuckComb Buckling

+- (13 Utilties 5ave Cade Check Report LC3 050 Faledufl 135 uBuckComb Buckling

Delete. . LCa 050  Falediufl 131  ufBuckComb Buckling

Properties... LC3 076 Falled{ufl  1.30  ufBuckComb  Buckling

Fields ... Lfp3.10) LC3 050 Faiedufl  1.30  ufBuckComb Buckling

LC3 0.an Failed{uf]  1.20  wfBuckComb  Buckling

save HTML Report .. LC3 024  Faledufl 174 uBuckComb Buckling

@ pancl[FISSE, 4) LC3 0.24 Failed{uf] 114  uiBuckComb  Buckling

@ panellF1221,18) LC3 0.76 Failed{uf] 114  uiBuckComb  Buckling

& panel(TopwingT ank_fp3, 11] LC3 050 Faledufl  1.08  ufBuckComb Buckling

@ panel(PI1918, 11) LC3 050 Failed{ufl  1.08  ufBuckComb Buckling

@ panel(TopWingT ank_fp3, 7] LC3 0.50 Faiedufl  1.04  wfBuckComb Buckling

@ panel[ToptingT ank_fp3. 9] LC3 0.30 Failed{uf] 1.03  uiBuckComb  Buckling

@ panellF1221,12) LC3 0.76 Failed{uf] 1.02  uiBuckComb Buckling

@ panel[FIBEE, 12) LC3 0.24 Failed{uf] 1.02  uiBuckComb Buckling

& panel(PI908, 1] LC3 050 Falled{ufl  1.01  ufBuckComb Buckling

@ panel(DuterShell_fp14, 1] LC3 050 Failed{ufl  1.01  ufBuckComb  Buckling

@ pancl(PI918, 7] LC3 0.0 ok 098  uiBuckComb  Buckling

@ panel[ToptingT ank_fp0, 6] LC3 033 ok 0597  uiBuckComb Buckling

@ panelFNOES, 9) LC3 0.0 ok 0595  uwiBuckComb Buckling

@ panellF123, 9) LC3 0.0 ok 04593  uiBuckComb Buckling

& panel(P1930, 1) LC3 050 u]: 092  uBuckComb Buckling

@ panelllnnerBottomlnnerSide_fp11, 1] LC3 050 ] 092 uBuckComb Buckling

@ panel(P1907, 3] LC3 050 [ul: 089  uiBuckComb  Buckling

@ panelQuterShel_fp13, 3) LC3 0.0 ok 089  uBuckComb Buckling

@ panel[FI907, 2] LC3 0.0 ok 089  uBuckComb Buckling

@ panel(DuterShell_fp13, 2] LC3 050 u]:4 083  uBuckComb Buckling

@ panel(PI35E, 7] LC3 024 u]: 088  uBuckComb Buckling

@ panel(PI307, 4] LC3 050 a8 088  uBuckComb Buckling

@ panel(DuterShell_fp13, 4] LC3 050 [ul: 088  uiBuckComb  Buckling

@ panel[FI1929, 5) LC3 0.0 ok 088  ufBuckComb Buckling

@ panelllnnerBottominnerSide_fp10, 5] LC3 0.0 ok 088  ufBuckComb Buckling

& panel(P1929, 4] LC3 050 Ok 088  uBuckComb Buckling

@ panelllnneBottomlnnerSide_fpl10, 4] LC3 050 u]: 088  uBuckComb Buckling

@ panelllnnerBottominnerSide_fpl10, 3] LC3 0.50 a8 088  uiBuckComb Buckling

@ panel[FI1929, 3) LC3 0.0 ok 088  ufBuckComb Buckling

@ panel[FI1929, 5] LC3 0.0 ok 0.87  ufBuckComb Buckling

M ranelilnnefattamlaneGide i1l BLO1E3 nen nk Ne7  vfRockCamb Roeklinn A/
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To make a colour coded view of the utilisation
factors, simply select all capacity panels in the
capacity view, RMB and select
ColorCode|Results|UfTot.

Propetties. ..

Resulks  »

Marned sek. ..
Vieww options, ..
Wisible model [

16

On the illustration below, the transparency levels are

set higher for panels with low usage factor. This

makes it easier to see the problem areas.

4 June 2008

10 Har 2008 10:41
doc_examala_
Analynis]
LE2_momonts

[ |
“a

0 o=

B -
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2.3.10 Making a code checking report

The report generator comes with templates to easily generate reports for viewing in text format (typically by
using MS Notepad), html format (typically from an internet browser), spreadsheet (MS Excel) or formatted
report (MS Word).You may use filters to limit the amount of data that is reported. Furthermore, your report

settings may be saved so that you easily can recreate the same report in another code checking run.

®[=0 Edit Mjew Insert Tools Help
| Mew Workspace. ..
= Cpen Workspace. ..
H Save Warkspace
Close Workspace

Set Default Workspace Folder, .

Save Graphics As...

Print Graphics. ..

Old Save report L.,

T

Import
Expork

Read Command Eile. .

Chrl4+-M

Chrl+0
-l
Chrl+5
34 Report
Define Report
MName IDocumentation_ExampIeD‘l‘I L] ¥ Jounal report generation Create | Cloze ‘
ME] Report Report Title:
JDocumentation_E wamnplel
Available Chapters:
Structure Add Selected
Froperties
Mazzes
Loads
Frame Code Check
-Flate Code Check,
1 Overide Number Format
Murnber format | = - eie
Precizion i
Save Report
Repart farmat WordstL -
Filer narme: |Documentation_E:-:ampleU11 J Save i




DET NORSKE VERITAS SOFTWARE GeniE User Manual Vol. IV
Version 4.0 18 4 June 2008

When you have added the Chapter “Plate Code Check” to your report it is possible to use the filters to
specify the content you
want.

A Define Report
ThIS example uses the Rt |Documentati0n_E:-:ampleD1'I ﬂ v Jaoumal report generation Create | Cloze I
default report settings
p e 9 E-[E Report Capacity Manager [C5R_Code_Check |
except for the limit of --[1§ Plate Cods Check -
: + Al ung
05 for the IOWEF O ® Fanel Options Ful =
tilisation fact [AE Panel Result Brief £ Oy J
utilisation ractor. A® Fanel Fesul Ful & Allloadoases
" Only _]
& Al Panels
" Selected Panels
Panel Resultz G2
W Worst Loadcase v “wWarst Check
UiTat s
v Lower |U.5 1
I~ Upper |
Save Report
Repart format: ['Words<ML -
File arne: |Documentati0n_EHampIeD1'I J Save Wiew
Repart EIGR [="TH
Docurnertation_Example0d] Docurentation_Exarnplell] it
EE TN - Ok -
- Cocumentation_Exampled 5-fufar-2005
3 [ELTH Erizawd
Genik 2 ADhotkz paces GeniEDocumention_Bamplel 502008 152338
D4.0-03

A typical page of a report when 1 CSR _Code Check : Plate Code Check
viewing it in MS Word is Dieseription.: Capacity Manager
shown to the right.
1.1 CSR_Code_Check.run(l) : Plate Code Check
Deescription : C3R Bulk - Buckling and ¥ield Chedk

General options

Code (SR Buk
Check Buckling true
Check Yield brue
Safety Factor Buckling 1

Safety Factor Yield 1

Trarewerse Stress Option  General Bending

111 CSE Code Checlkrun(l) : Panel Result Brief

CSR_Code_Checkrun(l) : Panel Result Brief

- Sorted by LHT ot [Descending)

- Fitteteed by Limit : [ LTt == 0.5]

- Rur 1 CSR_Gode_Checkrun(1]

- Wlarst LoadCaze per Panel

- Bl SubiChecks per Panel

- Wlarst Pesition along Panel

Loadcase |Posibon| Status |UfTot| Fomwla |GeomCheck SubChech Run

Pand

P [ LCD2_y_const| 0.50 FailedLf]| 254 [ wiTolalFB | Geom OK | CSR. Buk Panel Buckling | C5R_Code_Check un(T)
PH LC02_y_const| 0.50 [ 01 68 | ufdonhlses | Geom OF C5E. Bulk Panel Yieh] CSRE_Code_Check.nan[1)
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2.4  The work flow of a panel code check

Start with a plated
model containing load-

cases and an analysis

v

Create/edit a

capacity manager

v

Select Create Panels
for the
Capacity Manager

v

Add/edit CSR Bulk
run or use existing
run under the

capacity manager

v

Select Generate Code
Check Loads for

all/one run

Re-run analysis

4 June 2008

A

!

A

Select Run Code Check

for all/one run

A

Investigate result

Change
- Correction Factor F1
- Rotation Boundary

for panel buckling

Change

Check Buckling for:

- Whole and Subpanels
- Whole Only

- Subpanels Only

Panel Options:

- Panel Net Thickness
- Panel Length

- Panel Width

- Subpanel Length

Make changes to
concept model:
add/remove
plates/beams,
change
material/sections/

thickness

A
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3. HOW TO DO PANEL CODE CHECKING

This Chapter will guide you through the steps which are necessary to do code panel code checking. A
reference case will be used; the slice of a bulk ship that was introduced earlier in this user documentation.

The following procedure may be used when performing code checks; each is described in detail except for
the four first steps (please consult the User Manual Vol. I for guidance).

e Make a plate model. Beams may be included. A “real world” model will typically contain both
beams and plates.

Run the finite element analysis

Define relevant load combinations if they were not part of the above analysis.

Create a capacity manager

Define the panels

Create a code check run

Assign specific settings to individual panels

Compute the code checking forces

Perform the code check and investigate the results graphically or from the browser.

If necessary modify plate thickness, materials or other code checking parameters and re-run.
Make a report

3.1 Create a capacity manager

The purpose of a capacity manager is to decide which analysis results to use in the code checking. It is
possible to have several analysis activities in GeniE where you can have different loadcases as well as
analyse subsets of your model. To be able to do code checking you need to define multiple capacity
managers referring to the different analysis in question.

In this case we have one analysis, and one capacity manager is created from the browser.

-3 _.-’-'-.nalysis B
-3 Activities 14 Capacity Manager
+- B2 Analysiz]
[} Load Cazes @ I arne; |EapMan_ESH_Bqu

Analyziz: |.-'1‘-.na|_l,l$i$'|

G WAyl Mew CapacityManager. |
+-{ 7 Equiprm  Fields ...
+-[ ] Propert  Save HTML Report ...
+-{7 Stucturs I
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You may add additional description to the capacity manager.

The description is also shown in the browser. -3 l?:city
When making a report, the descriptions are also documented. ) Emio Create Members...
* franmen Create Panels. ..
@ . . . ) +] Equiprment )
& Edit Description : % Properties Create Jaints...
S— +-{ Stucture Add Run...
. Generate Code Check Loads
+-{] Utilities
Dbject: |EapMan_ESH_E ulk, Exte;ut: Code Checks
=] CLIVE
Dezcrption: |C5FA Bulk Code Check, - small part W
af hull including a cormugated bulk S
hEEld Rename...
Froperkies. ..
Fields ...
Save HTML Report ...
] Cancel |
"I
[ doc_example_11 M ame | Drezcription
=[] Analysis & CapMan_CSA_Bulk CSR Bulk Code Check - small part of hull including a cormigated bulk head
=1-{7] Activities %
+- 92 Analyziz]
[} Load Cases
=& Capacity
= & CapMan_CSF_Bulk
&F &l Runs

3.2 Define panels

When modelling a concept model it is possible to make continuous plates that span several beams. This
means that the concept model is different from a panel capacity model which spans between two beams only.
It is therefore necessary to split up the concept model into a elementary panel capacity models.

When the model is split or kept, the default buckling lengths are set since they are the same as the length or
the breadth of a capacity panel.

[ Capacity | L& Create Panels

Capacity Manager. |Captan_CSR_Bu
Create Members. ..

E nvironmett
S L —
) Direction ~ —'e3te Joints... Method: | o bhdl 3

[ Soi add Run... lowsi_piece
7 Water izenerate Code Check Loads hgxffc-olir"icbi_dz —
(2] Equipment Execute Code Checks EEEZ[_EEEEE_;
[ Properties Set Ackive -
[ Stucture Edit Description. . 4d Create Panels
[ Utilities Delete. ..
Rename. .. Capacity Manager. |Capkan_CSR_Bu
Properties. .. [ Subset: | J
Fields ... Method:  |ERIGIHEEE

Save HTML Report ... crtd axdreatd oment
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If you are working on a large bulk carrier model it is necessary to divide the model into smaller subsets and
create panels for one subset at a time. This can be done by checking the Subset check button and choose a
subset from the subset list.

When creating panels there are two choices available:

- cmMinBox: finds the smallest idealised rectangular panel possible enclosing the possibly non-
rectangular structural region.

- cmMaxAreaMoment: Is an alternative algorithm.

It most cases cmMinBox can be used and it is therefore set as default.

The naming convention of capacity panels refer to the plates. If Plate P20 is split into two capacity
members they are denoted panel(P120,1) and panel(P120,2).
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The pictures show the concept model and the capacity members.

31 Mar2008 13:24 31 Mar 2008 1324
doc_example_11 doc_example_11
Analysis1 Analysis1

LC3 LC3

FEM Loadcase = 3 FEM Loadcase = 3

¥

The browser lists each capacity member. If you have several capacity managers you need to specify which
manager is active (select a manager, RMB and choose Set Active). In this case “CapMan_CSR_Bulk” is the
only capacity manager and it is set to active.

L] doc_example_11 # | | Capacity Model | Pun | LoadCase | Pasition | Statusz |
E'D Analyziz & panelFl5, 2] Mo active loadcasze
E‘D Activities & panelFl5, 3] Mo active loadcasze
w22 Analysis] & panelFl5, 4] Mo active loadcasze
[} Load Cases & panelFIE, 1] Mo active loadcasze
E'D Capacity & panelFIE, 2] Mo active loadcasze
= E Caphdan_C5R_Bulk & panelFIE, 3] Mo active loadcasze
= % & panelFIE, 4] Mo active loadcasze
E‘D E”'*"i“:'””"e”t & panelFI7, 1] Mo active loadcasze
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3.3 Create a code check run £ dac_gvample 11 | Mame | Description
=-{3 .t’-‘«nal_l,ls!s ﬁCaDMan_CSH_Bqu.aIIHunS Reprezentz all the runs in a snapshot
During the definition of code check runs you decide B D Esi'm"y S ‘
T

e which code of practice to use Create Members...

+-{_7] Environment

. +-{ Equipment )
e which loadcases to use 5 Propetties Create Joints. ..

_ ) 503 Stucture W
e global code checking parameters (i.e. those 43 Utiities Generate Cod Check Loads

L . de Checks
who apply to the entire capacity model) — for et otk che

example buckling lengths or safety factors Edit Description. .

Delete...

The code check run is defined from the browser. Rename. .

Create Panels...

Properties. ..
Fields ...
Save HTML Report ...

In the example to the right the code check CSR Bulk 14 Create Code Check Run
has been selected. 0

Capacity Manager: |Captan_CSR_Bulk
Cancel

AISC LRFD 2005
Loadeases |ap| LRFD 2003

Furthermore, all the loadcases have been added to the soaiate |51 WD 2002 e Losdt
code check run. wallable §AP| WwWSD 2005 ncluded LoadCaszes
Mame  |Furocoded EM 1993-1-1 20& MName | DezighCondition
mmLCT 150719302 2007
—_— MORSOK, N-004 2004
R:kr LC2_IT =TT TP
i LC3 Opetating
Add Al
S *

14 Create Code Check Run X {4 Create Code Check Run @

o
Capacity Manager. |Caphan_CSR_Bulk Capacity Manager: |Captdan_CSR_Bulk _
Code Check: BT Fancel Code Check: [FEIEN Cancel

Include: ¥ Panels Include: [¥ Panels
Loadcases ] General] Panel ] Loadcases lGeneraI] Panel ]
Available LoadCases Included LoadCases Available LoadCases Included LoadCases
Name | DesignCon ~ Add - Name | DesignCondiion Mame | DesignCondtion | |Adc|\§| N ame | DesignCor

Fabr LC1 Operating
§ < FRemove < Remove | |22
g 4 wke LCZ2_moment  Operating

< Remove |
i L3 Operating
w Add Al
Remove i

Operating

Femove Al Remaove Al

|
b

-~

w
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You may modify the code check run from the browser and define additional information to the run.

Capacity & panelPIG03, 2)
§ CapMar_CSR_Bulk & panelOuterShel_fpe, 3
B All Runs & panelPIE03, 1) —— —
ﬁ I:apMEm_I:E;F:_Eluu::__r|_m' T Y 17 YR o PR | K BN = Iu!n Edit Desc l"ll]t'lﬂl'l
E mwiramment Generate Code Check Loads
Equipment Execute Code Check Object  [Caphan_CSR_Bulk run(1]
Properties Sek Active o
Structure W Description: |C5R Bulk - Buckling and Yield
[tilities Save Code Cheétdk Report Check] :I:
Delete. .. !
I
Properties. ..
Figlds ... ak. | Cancel
Save HTML Report ... P

]. panell nnerB ottomlnnerSide_fp

The same procedure may be used to create another code check run. You then have to specify which one is
active from the browser.
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3.3.1

You specify and modify the general code checking
parameters when you define the code check run, or
you may modify at a later stage. To modify, select
Properties as shown on the picture to the right.

For a further description of parameters shown herein,
please consult the relevant codes of practices.

The general code checking parameters are global, i.e.
they apply to all capacity panels.

3311 General parameters CSR Bulk

The general parameters for the offshore code check
CSR Bulk are shown to the right.
The parameters are explained in
chapter 2.3.6.

B Properties

Define global general code checking parameters

& CapMan_CSR_Bulk
3 Al Funs

4 June 2008

W RS P el

& panel(FIE?. 4

[[=Te

& panelllnnerB ottomlnnert

oa
L5

ﬁ Captdan_CSE_Buill il 1 I ey ey =P aere P s
Ervviranment Generate Code Check Loads
E quiprnent Execute Code Check
Properties Set Ackive
Structure Edit Description, ..
Litiities Save Code Check Report
Delete...

Object Propetties  Edit Cods Check Run |

Figlds ... [ !

Save HTML Report ...

oo
ert

.2

| & ranelPIEE 5]

X]

[nizlude:;

Loadcazes

C5R Bulk

Checks

Capacity i anager: |Eaph-1 an_C5FE_Bulk

Code Check: |ESH Bulk

GE"SEI' l Parel ]

v Panels

& ield and Buckling
" Buckling Only
° ield Only

Global Dptions
Safety Factor Buckling |'I

Safety Factor *rield |1
|GeneraIBending ﬂ
|Ma:-: Compressive ﬂ

Tranzwerse stress option C1

Foizzon corection option

| Purge subpanel results [buckling only]

Cancel

Apply
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3.3.2 Define global panel parameters

The global panel parameters (those who apply to the all capacity panels) may be changed from default values
when you define the code check run or later. The default values are shown in the following for the CSR Bulk
code check alternative.

3321 Panel parameters CSR Bulk

The default member data for - . FST
panels are shown to the right. The Properties X|
parameters are explained in Object Properties  Edit Cade Check Fiun ]

chapter 2.3.7.

Capacity Manager: |EapMan_ESH_Eulk

Code Check: |CSR Buk

Include: v Panels
Lnadcases] General PaﬂE'[%

CER Bulk

Check Buckling for

*+ ‘whaole and Subpanels
" Whale Only

" Subpanels Dnly

Panel Options

Correction Factor F1 |Sniped j

Panel Met Thickness |Minimum |dealized Panel j [m]
Fanel Length [a] |Fn:|m ldealized Parel ﬂ [m]
Panel width [b] |Fn:|m |dzalized Panel j [m]
Subpanel Length (2" |Tw::| B j [rn]

Ratation Boundary far Panel Buckling

Top |5i|‘l‘||2l|_',' Suppaorted j
Left |5 imply Supported j
Right |5 imply Supported j
Bottom | Simply Supported ~]
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3.4  Perform the code check

4 June 2008

To do the code check, we first have to select a loadcase
that is included in our run. To do this, select the

loadcase from the combo box on top of the screen, like
P R ENE Y

shown to the right.

Capacity Models ﬂ

=life

L

LC2_moment

=no loadcase=

We then have to generate the code check =-(1] Capacity . i:anelilnnera attornlnmerSide |
loads. This can be done for one run - & CapMan_CSRA_Bulk @& panellnneBottor nnerSide |
individually, or for all the runs at the same 3 Al Runs & panellPIET, 4)
time. To generate code check loads for all U\ Caphdan CSR_Bulk runpa = — —
the runs, click RMB at All Runs and select {7 Enviranment enerate Code CheckLosds
Generate Code Check Loads. To generate {1 Equipment Secute Cade Check
code check loads for one individual run, +-[_] Properties Set Active
click RMB on the run of interest, and select ~*L1 Stucture Edit Description. .
Generate Code Check Loads. This is shown [ Utiities save Code Check Report
in the illustration to the right. Delete. .

Properties. ..

Figlds ...

Save HTML Report ...

1
The code check is executed by using the command
Execute Code Check. -3 ?DEC“PM S @ parelBattom

- 3 dan Ll

Like for the Generate Code Check Loads, the Execute @p I : Ei:i:ﬁf:tf:

Code Check, can be carried out for all the runs at once
or for only one run.

In the illustration to the right it is shown how to execute
code check for all runs at once.

+-{9)
+-{9)
+-{9)
+-{9)
+-{9)

f Caphdal
Ervvironment Execute Code Check
E quiprnent Set Ackive
Froperties Edit Drescription. ..
Shructure Save Code Check Report
Utilitie=s Properties...
Fields ...

Save HTML Repaott L.,

Generate Code Check Loads

When the code check has been performed the browser includes results from the code check. The example

below show a typical browser view for a panel check.

& panelBattomgirder] 2800 _fpd, &) LC3 050 Ok
& panel[PI230, B LC3 0.50 ] 4
& panel[FI906, 1) LC3 050 Failed{gea)
& panel[JuterShel_fpl2, 1] LC3 0.50 Failed(gen]
& pancl[TopwingT ank_fp2. 3] LC3 0.a0 (]
& panel[FI1303, 6] LC3 050 (i]4
& pancl[PI317, 3] LC3 050 (i]4
& panel[F1314, 5) LC3 050 (i]4

0.55
0.55
0.54
0.54
0.54
0.54
0.54
0.54

uffontdizes
uffontdizes
ufBuckComb
ufBuckComb
ufBuckComb
ufontdizes
ufBuckComb
ufBuckComb

rield
rield
Buckling
Buckling
Buckling
Tield
Buckling
Buckling

tnetdb
thet/b
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3.5 Local code checking parameters

This Section describes how to modify the parameters for individually capacity panels. To do this, you select
one ore more panels either in the browser or in the capacity models graphic view. Then click RMB and
select Properties. You can then modify the code checking parameters as described in the previous Chapter.

-y e e

Caparity Mods! [ LoadCase | Postion [ Status | UfTot | Formula | SubCheck [ GeomCheck |~ doc._example30
@ panel[P1334) LC3 050 Failedigeo] 275  ulBuckComb Bucking  tnet/b

& panelP210) = 050 Falkdigeo) 274 uiBuckComb Bucking et/ = [Analysis™
& panellP1953, 1) LE3 050 Failedigeo] 206  uBuckComb Buckling  tnet/b LC3
& parelPHa7 1) L3 050 Foilediges] 205 wBuckComb Bucklng  tmeth FEM Loadcase = 3
& panellF1907, 1) LE3 050 Failedigeo] 1.52  uBuckComb Bucklng  tnet/b

@ panellQuterShel_fp13. 1] LC3 a0 Failedigeo) 1.52  ufBuckComb Bucklng  thet/b

@ parelP1221.15) Lc3 076 Falleduf] 150  ufBuckComb  Buckliing

& panellFIBBE, 15) LC3 024 Failediuf) 150  ufBuckComb  Buckling

@ panellnnerBottominnerSide_fp10, 1] LC3 050 Failedigeo] 1.42  ulBuckComb Buckling  tnet/b

& panellP1929, 1) LE3 050 Failedigeo] 1.43  ufBuckComb Buckling  tnet/b

& panel[P1347) LC3 050 Failediuf) 137 ulBuckComb  Buckling

& panellF1195) LE3 050 Failediuf) 135 ulBuckComb Buckling

& panellP1318,10) LE3 050 Faileduf)  1.31  ufBuckComb  Buckling

& panellP221, 7) LC3 076 Failediuf) 130 ufBuckComb  Buckling

& panellTopwingTank_fp3, 10) LC3 050 Failediuf) 130 ufBuckComb  Buckling

& panellF1312, 9) Le3 020 Failediuf) 1200 ufBuckComb  Buckling

@ parelPIBEE, 18) Lc3 024 Falleduf] 174  ufBuckComb  Buckling

& panellFIB8E, 4) LC3 024 Failediuf) 114 ulBuckComb  Buckling

& panellP1221, 18] LE3 07e Failediuf) 114 ufBuckComb  Buckling

A panellTopwingT ank_fp3, 11) LC3 0.a0 Failediuf]  1.08  ufBuckComb Buckling

& panellPI318,11] LC3 050 Failediuf) ~ 1.08  ufBuckComb  Buckling

@ panellTopwingTank_fp3, 7] LE3 050 Failediuf)  1.04  ulBuckComb Buckling

@ panellTopwingTank_fp3, 9] LC3 030 Failediuf]  1.03  ufBuckComb  Buckling

& panellPI221,12) LC3 076 Failediuf)  1.02  ulBuckComb  Buckling

& panellFIBBE, 12) LC3 024 Failediuf)  1.02  ufBuckComb  Buckling

& panellF1902, 1) Le3 0&n Faileduf)  1.01  ufBuckComb  Buckling

@ pareluterShelfp1d, 1) Lc3 050 Failleduf] 101  ufBuckComb  Buckling

& panellFI318,7) LC3 050 oK 0358  ulBuckComb  Buckling

@ panellTopwingTank_fpl, E] LE3 03 oK 097  ulBuckComb Buckling

& panelP063, 9] LE3 050 ok 095  ulBuckComb  Buckling

& panellP123, 9) LC3 050 oK 053  ulBuckComb  Buckling

@ panellF1930, 1) LE3 050 oK 052 uBuckComb Buckling

@ panellnneBaottominnerSide_fp11, 1) LC3 a0 ok 092  uBuckComb  Buckling

& panellP1307, 3) LC3 050 [ul 083  uBuckComb  Buckling

& panellOuterShell_fp13, 3) LC3 050 [ul4 083  ulBuckComb Buckling

& panellF1907, 2) Le3 0&n oK 089 uBuckComb Buckling

@ pareluterShelfp13. 2) Lc3 050 0k 089  uBuckComb Buckling

& panellFIB8E, 7) LC3 024 oK 088  uBuckComb Buckling

@ panellF1907, 4) LE3 050 oK 082 ulBuckComb Buckling

@ panellQuterShel_fpl3. 4] LC3 a0 ok 088  uBuckComb  Buckling

& panel[P1329, 5) LC3 050 oK 088  uBuckComb Buckling

& panellnnerBottominnerSide_fp10, 5] LC3 050 oK 082 uBuckComb Buckling

& panellP1929, 4) LE3 050 ok 088  uBuckComb Buckling

& panellnneBottominnerSide_fp1l, 4] LC3 050 [ul 088  uBuckComb Buckling

@ panellnneBottominnerSide_fp1, 3] LC3 050 [ul4 088  ulBuckComb Buckling

& panellF1929, 3) Le3 0&n oK 082 uBuckComb Buckling

@ parellPI929. 6] Lc3 050 0k 087  uBuckComb Buckling

& nanslilrnefataminnardida 10 /113 nR1 Nk NA7  iRickCamb Fucklina M

This opens the Properties dialog.

& panellFiddb, 4] .24 Falledut] 1.74  utBucklomb  Bucklng
Failed[uf] UBuckComb  Buckling

i ] " F if] : B ifig
m Failed[uf] ufBuckComb  Buckling
& panelToptafingT ank_fp3. 7] a0 Falediufl  1.04  wBuckComb  Buckling

@ panelTopwingT ark_fp3, 9] Labels * 130 Failediufl 103 ufBuckComb  Buckling
@ paneliFIZ21, 12) CalorCode * 76 Faledifl 102 uBuckComb Buckling
& panslFI336. 12] Mamed set. . 24 Falediufl  1.02  wBuckComb  Buckling
& pancelFI908, 1] Yiew options a0 Falediufl  1.01  wBuckComb  Buckling
& panelOuterShel_fp14, 1] visible madel , a0 Falediufl  1.01  wBuckComb  Buckling
& paneliFIT18, 7] =0 k. 098  wBuckComb  Buckling
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Under the Edit Panel Data tab we can

change the panel’s properties.

The correction factor F1 is changed
from Sniped to Rigid Girder. The

rotation boundaries for panel

buckling is changed from Simply

Supported to Clamped for all
boundaries.

After closing the Properties dialog by

clicking OK, we can observe that

there are no results available for the

panel.

& panel[FI33E, 4]

& panel[PI221.18)

i panelT op'wWingT ank_fp3, 11]
& pancl[PI918,11)

& panelTopitfingT ank_fp3. 7]
& panelTopitfingT ank_fp3. 9]
& panellPI221.12]

by

31

B Properties

Object Properties  Edit Panel Data l

4 June 2008

C5R Bulk

Check Buckling for
* "whole and Subpanels
" wihaole Only
" Subpanels Only

Fanel Optionz

Correction Factor F1 |Higi|:| Girder

Panel Met Thickness |I'-.-1inimum |dealized Panel

Panel Length [a] |Fr|:|m |dealised Panel

Panel width (b] |From |dealised Panel

Subpanel Length [a'] |Twu:- B

Fiatation Boundary for Panel Buckling

Top |Elamped ﬂ
Left |Elamped j
Right [lamped =l
Bottomn 4%
] | Cancel Apply

LC3 024 Failed(uf] 114 uBuckComb  Buckling

LC3 078 Failed(uf] 114 uBuckComb  Buckling

Mo resultz

LC3 IR Failed(uf] 1.08  uBuckComb  Buckling

LC3 IR Failed(uf] 1.04  wBuckComb  Buckling

LC3 Q.30 Failed(uf] 1.03  uBuckComb  Buckling

LC3 076 Faileduf] 1.02  ufBuckComb  Buckling

X
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—=-{ 1 Capacity & panel[F1908, 7)
- & Cel & panelQuterShel_fp14, ¢
AllR - .
%Mﬁm ® panellluterShel 4.2 74 see the new result after having made the changes, we
£ Environment Generate Code Check Loads have to select Execute Code Check for our run.
wecube Code Check
#.0 Equipment ..J Code Check,
+-[ 7] Properties E_ - WE_ _ s
+(] Stucture Edit Descripkion. ..
+-{7 Utilties Save Code Check Report o
Delete, .. )
Properties...
Fields ...
i
Save HTML Repart .., [~
e S
e Panel UG, 3] LIS L.au LIt (A Nuta] UresUckE Lamo BUCKEINg
& panelQuterShel_fp14, 9] LC3 .50 ] 035 uBuckComb  Buckling

L X panel[TopingT ank_fp3, 11] .50 uiBuckComb  Buckling

& panelP1E03, 11] k LCa 050 ] 085  wuBuckComb  Buckling
& panelDuterShel_fp14, 11] LC3 0.A0 2k, 085  wuBuckComb  Buckling
& panelDuterShel_fp14, 15] LC3 0.A0 2k, 034  wBuckComb  Buckling
& panelP1A03, 15] LCa 050 ] 034  wBuckComb  Buckling

The new result for the panel is now available. Note that Uftot for the panel is different because of the
changes we made in the panel’s properties.
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3.6  The properties of a panel

26 Mar 2008 1557

We are watching the capacity model color
coded with respect to the Uftot. We select FEM Loadenso - 3
one panel by LMB, click RMB and select

Properties.

I Properties

Object Properties

A dialog appears and we select Object Properties to have il

a look at the properties for the selected panel. et e ey
* ‘whaole and Subpanels

" Whole Only
" Subpanels Orly
Panel Options
Correction Factor F1 |Sniped j
Panel Met Thickness |Minimum Idealised Panel j [m]

Panel Length [a] |Fr0m |dealised Panel j [m]
Panel width [b) |Fr0m |dealized Panel j [m]
Subpanel Length [a') |Tw0 ] j [m]

Ratation Boundany for Panel Buckling

Top |Simp|y Suppoarted j
Left |Simpl}l Supported j
Fiight |Simp|_\.l Supported j
Bottarn |Simply Supported j

] | Cancel Apply
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We then select Buckling to have a look at the buckling results.

A lot of information concerning the panel is available. The
different concepts are explained below.

4 June 2008

Object Properties | Edit Member Dat:

& Ccl.panel[F1303, 15)
=i Ccl.un(1).panel(PIE03, 15]
=iy Resulz - C5A Bulk

& [C10.50ield

€

C2 0.50 Buckling

M ame | Description |
& Panel TopwingT ank_fp3, 11
& LoadCasze LC3

& Pozition .50

& Statuz ]

& UiTot 0.as

& Formula uiBuckComb
& GeomCheck  Geom OF

& SubCheck Buckling

& Fun CSR_Code _Check.run(1]
& a[m] 2,359

& b[m] 0.900071

& _net[m] n.os

& Fv[Pa] 2.55e+008

& da[m] 1]

& db[m] 1]

& Sigmax1 [Pa]  -2.85515=+008
& SigmaxZ [Pa]  -2.29542=+008
& Sigmav1[Pa] 0O

& SigmavZ[Pa] 0O

& Tauwdr [Pa) -BAB02T

& uBuckComb 0847

& uBuckSigmax 0.847

& uBuckSigmay 0.000

& uBuckTau 0.000

& uBuckinter 0.000

& /b 2 6EE244984
& tnet/b 0.0 BEEE34652
& ks 7091110229
& kap: 085021 293M
& Ky 1

@ kapy 1

& Klau 1022373772

& kaptau

1
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Panel The name of the panel

Loadcase The name of the loadcase

Position Centroid of panel or subpanel. 0.50 is on the middle of whole panel.
Status Status of a panel is either: OK, Failed (Uf) or Failed (geo)
UfTot Utilisation factor

Formula The formula that is governing

GeomCheck Shows whether the panel’s geometry is consistent with regards to the code check
SubCheck Which subcheck is governing

Run The name of the run

a The length of the panel (longest side)

b The breadth of the panel (shortest side)

t_net The net thickness of the panel used in capacity check

Fy Yield strength of material

da Length of cut out in panel (longest side), if any

db Breadth of cut out in panel (shortest side), if any
SigmaX1 Stress in X direction along short side, see illustration
SigmaX2 Stress in X direction along short side, see illustration
SigmaY1 Stress in Y direction along long side, see illustration
SigmaY?2 Stress in Y direction along long side, see illustration
TauXyY Shear stress in panel

ufBuckComb Combined buckling Uf (i.e. bi-axial stress plus shear)
ufSigmaX Contribution to Uf from stress in X direction

ufSigmayY Contribution to Uf from stress in Y direction

ufTau Contribution to Uf from shear stress

ufinterXY Contribution to Uf from interaction term

a/b Aspect ratio a/b

tnet/b Net thickness / breadth.

Kx Buckling factor X direction

kapx Reduction factor X direction

Ky Buckling factor Y direction

kapy Reduction factor Y direction

ktau Buckling factor shear

kaptau Reduction factor shear
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SigmaY1
SigmaY?2
Sigmax2 Y igmax2
HtOpH
7eft” right”
y
/ > X “bottom”
Sigmax1 £ h SigmaX1
SigmaY?2
SigmaY1l
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3.7 Edit Panel Data - Description

Select a panel, either in the graphics of the capacity view or by using the browser. Click RMB and select
Properties. The dialog below shows up. Here you can change the settings for the panel.

M Properties E]

Object Properties  Edit Panel Data ]

C5F Bulk

Check Buckling far

+ whole and Subpanels
e " Wwhale Only
" Subpanels Only

7 Panel Options

Corection Factar F1 ’h‘

Panel Net Thickness ,W [m]
Panel Length [a) ’W [rm]
Panel Width [b) [Fiomdealised Panel ~_+| [l

F)
Subpanel Length (8] [Two B | [m]
)
| Ratation Boundary for Panel Buckling
Top Simply Supparted -
Left Sirmply Supported -
Right Simply Supparted -
Eottom Simply Supported -
|
e
| LC3 050 [i[3 055
LC3 050 0K 058
e_fp11.8] LC3 050 0K nss

z
LC3 050 OK 058 P
e fol1.41 LC3 050 0K 0%
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Object Properties

C5R Bullk

Check Buckling for

. . * ‘whole and Subpanels
These are explained in chapter 2.3.7.  whole Orly

- Whole and Subpanels
- Whole only

- Subpanels only

" Subpanels Only

Panel Optionz

Correction Factor F1 |Sniped ﬂ

Panel Net Thickness  [Minimum |dealised Panel | [m]
Farel Lergth [a) |Fr|:|m [dealized Panel j [rn]
Parel Width k] |From |dealised Parel | m]
Subpanel Length (2] |Tw::| E ﬂ [rn]

Rotation Boundary for Panel Buckling

Top |Sim|:n|_l,I Supported j
Left |Simp|_l,l Supported j
Right |5in'||:||_l,l Supported ﬂ
Battom |Simpl_|,| Supported ﬂ

k. | Cancel Apply
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3.7.2 Panel Options

3.7.2.1 Panel Options - Correction Factor F1

The correction factor F1 is described in the CSR

Bulk Rules as: Panel Options
Corection Factar F1

Correction factor for boundary condition of

stiffeners on the longer side of elementary plate Panel Net Thickness | Flat =tmi
panels according to Tab 1. If the clamping is Parel Lenath [a) Fiigid Girder [m]

unequal on the longitudinal sides of the panel,
the minimum value of the appropriate F1
parameter has to be used. Subpanel Length () |Two B | [m]

Panel Wwidth [b] Tee w |[m]

F1 values from the CSR Bulk Rules:

F1 Edge stiffener

Stiffeners sniped at both ends 1.00

Guidance values where both ends are 1.05 | Flat bar

effectively connected to adjacent structures 110 | Bulb section

1.20 | Angle and tee-sections

1.30 | Girders of high rigidity (e. g. bottom transverses)

The different F1 values can be chosen in the drop down menu (except the bulb section). Furthermore you can
also insert a manual F1 value for your panel.

The default F1 value is sniped; F1 = 1.00.

If the panel has different conncetion to adjacent strcture on each side of the panel, you must manually
specify the average F1 value.

Example : The panel has a rigid girder on one side and a bulb stiffener on the other side, you must manually
specify the average F1 value : F1 =05*(1.3+1.1)=1.2

F1 values for corrugated bulkheads

F1 Edge stiffener

Corrugated bulkheads 1.1 Corr Web - web plate of corrugated bulkhead

11 Corr Flange — flange plate of corrugated bulkhead

Note that normally the value of F1 is not significant for the usage factors for corrugated bulkheads, since the
order of magnitude of SigmaY is much smaller than SigmaX.
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3.7.2.2 Panel Options - Panel Net Thickness

You have three alternatives for setting the net P Ut
thickness of the panel. Correction Factor F1 |Sniped ﬂ
FPahel Met Thickness: (iR e e ]
. Average ldealized Panel
Average ldealised Panel Ferzllamgtilel Manu.gl
. . . - Panel \Width [b inirmurn |dealized Panel
Using the weighted average net thickness within 2 p— -
the panel. Subpanel Length [ |Tw::u E j [rir]
Manual

Manually override the net thickness

Minimum ldealised Panel (default)

Using the smallest net thickness within the panel.
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3.7.2.3 Panel Options - Panel Length (a) and Panel Width (b)

There are two options: Panel Options

From Idealised Panel Canection Factar F1

The panel’s length and width are decided from the Panel Met Thickness

idealised panel. Panel Length [a]

Panel ‘width [b)

Manual Subpanel Length [a]

After having chosen Manual you can fill in your
own panel width or length. You can use this

option if you are not satisfied with the idealised _
panel. Cormrection Factor F1

Fanel Optionz

Patel Met Thickness
Fanel Length [a]
Fanel width (b
Subpanel Length [a]

3.7.2.4 Panel Options - Subpanel Length (a’)

|S niped j

|h-'|inimum |dealized Pansl j [m]

From |dealized Pane w | [mn]

From |dealized Panel
GEE

|Twu:| E ﬂ [n]

|Sniped ﬂ

|Minimum |dealized Panel ﬂ [rm]

|Fr|:|m |dealised Panel j [rm]

If a panel is long compared to its breadth, it will be divided into several subpanels.

In the alternatives here “A” is referring to the _
length of the “big” panel that surrounds the Panel Options

subpanel. B is referring to the breadth of the “big” Correction Factar F1

panel. Fanel Het Thickness

Fanel Length [a]
Two B (default) Panel 'width [b)

By default the subpanel length is set to Two B, Subpanel Length [a]
meaning twice the breadth of the “big” panel.

This is what is suitable for buckling of long
panels where shear is dominant.

Half A

|Sniped ﬂ

|Minimum |dealized Panel j ]

|Fr|:|m |dealized Panel ﬂ ]
|Fru:um |dealized Pansl j [rn]
)
Half &,

b anual

Qe B

Use the Half A option will be equivalent to inserting a buckling stiffener over the middle of the panel,

without this being modelled.

One B

Use the One B option for buckling of long panels where axial force is dominant.
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Manual
The subpanel length can also be manually overridden.



DET NORSKE VERITAS SOFTWARE GeniE User Manual Vol. IV

Version 4.0 43

3.7.25 Rotation Boundary for Panel Buckling

The drop down menu alternatives are the same for
Top, Left, Right and Bottom. Since they are all
identical, only the drop down menu for Top is

Ratation Boundary for Panel Buckling

4 June 2008

. 4 ; T
shown in the illustration. =
. Left
The alternatives are: Free
Right Sirply Supparted

Clamped

Bottaom Simply Supported
Clamping of edges should normally not be

specified unless the user is secure that the edge is
fully fixed against rotation.

Free

You should set the free edge option if relevant.

Simply Supported (default)
Simply supported is the default option, and it covers most cases.

El
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3.8 Panels and subpanels
If a panel is long compared to its breadth, subpanels will be created.

Subpanels are created if
a/b >3

a: the panel’s length

b: the panel’s breadth

I Properties

Object Properties | Edit Panel Daata |

- i C5R_Code_Check.panelPI130

E|. CSRE_Code_Check.run(1].par
@ General Ophions

@ Panel Options

=@ Fesults - CSA Bulk

4 C1050Yield

: -~ C2 050 Buckling

& C3024 Buckling

~ iy C4050Buckling
"4 C5 076 Buckling

i 1} >

Mame | D escription |
& Panel PI907, 8

@ LoadCaze LC3

@ Position 0.50

@ Status 0k

& UfTat 084

& Fomula ufBuckComb

@ GeomCheck  Geom 0K
@ SubCheck Buckling

@ Fun C5A_Code_Check.mn(1]
[ 3 a [m] d

[ 3 b [m] [

@ t_net[m] k 0.014

& Fu[Pa] 2.35=+008

@ dalm] 0

& db[m] I

& Siomax1 [Pa] 0O

& Siomax<2[Pa] 0O

& Siomav'1 [Pa]  -4.02926=+007
& Siomav'? [Pa]  -1.09117=+008
& Tauxy [Pa) -1.64337e+007
@ ufBuckComb  0.838

@ ufBuckSigma= 0.000

@ ulBuckSigmay 0.802

@ ulBuckTau 0.037

@ ulBuckinter 0.000

& ab 4155771732

& tnet/b 0.01743899425

& bk« 1

& hkapx 1

& Ky 1.599600911

& kapy 0.6672813058

& flau 9.650310516

@ kaptau 1

¢ il [ »

’TI Cancel Apply |

G R L o T L5 S 33 YT 1 0 =0 2 T
LC3 050 kK 084  uBuckComb  Buckling
3] LC3 0.A0 kK 084  uBuckComb  Buckling
13 n&n Mk NA&3  ufRockCamb Rucklinn

Y ] = =

Here we have an example of a panel with length a, 3.32 m and breadth b, 0.8 m. The dimensions of the panel
can be seen in the illustration, and the panel is highlighted in the graphics. Note that the subpanels are not

visible in the graphics.



DET NORSKE VERITAS SOFTWARE GeniE User Manual Vol. IV

Version 4.0 45 4 June 2008

The results for the subpanels as well as the main panel can be accessed from the list in the Properties dialog:
: C1 0.50 Yield — This shows the yield results
=l 4 Results - C5R Bulk
~- 4 C10.50Yied C2 0.50 Buckling — This shows the results for the entire large panel. The number

------ f» C2050Bucking  0.50 indicates that the results are calculated at the middle of the panel.

-4 C30.24 Buckling - i [
: 04 0.50 Buckiing C3 0.24 Buckling — This shows the results for the first (out of three) subpanels.

@ C50.76 Buckling The results are c_alculated at the middle of the subpanel, which in this case is
located at 0.24 times the length of the main panel.

C4 0.50 Buckling — Shows the results for the second subpanel.
C5 0.76 Buckling — Shows the results for the third subpanel.

Ibject Propetties | Edit Panel Diata |

@ CSR_Code_Check panelP10 | Name I Description
=@ CSR_Code_Check.un(1].par | g Panel Pl307. &
4 General Options & LoadCase LC3

-4 Panel Dptions & Position 024
=4 Results - C5R Bulk & Status 0k,
- d C10.50 Yield & UfTat 0.41

& C2050Buckling & Fomula ufBuckComb
@ GeomCheck  Geom OK
& SubCheck Buckling

& Fun C5SA_Code Check.un(1]
& a[m] 1.80005

& b[m] 0800045

& t_net [m] 0.014

& Fv[FPa] 2.35=+008

& da[m] 0

& db[m] 1]

& Sigmax1[Pa] O

& SigmaxZ[Pa] O

& Sigmayvl [Pa]  -4.10417e+007
& Sigmav2 [Pa]  -7.28625e+007
& Tau=y [Pa) -1.60421e+007
@ ufBuckComb 0408

& uBuckSigmax 0.000

& uBuckSigmay 0.379

& uBuckTau 0.027

& ufBuckinter 0.000

& a/b 2

& tnet/b 0.017432833425
& Kz 1

& kapx 1

® 1.972762181

® kapy 0.EAE341 2261

& Flau 1092120213

@ kaptau 1

¢ i £ 1l |*

(] I Cancel Apply |

L B gy o = S 1032 BT =0 o R

LC3 0.a0n 4 084  wBuckComb Buckling
13 NnAMn ne ned ufRoek Carmb Roek linn

Here we have selected the first subpanel with its center at 0.24 times the length of the main panel.

a is here the length of the subpanel which is twice the breadth of the main panel by default, it can be changed
by the user.

b is here the breadth of the subpanel which is the same as the breadth of the main panel.
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If you try to add the lengths of the three subpanels together you see that the total length of the three
subpanels are larger than the total length of the main panel. This means that the subpanels overlap each other.

There is never more than five subpanels. This means that for a very narrow main panel there will be a gap
between the subpanels. If this is a problem, you can change the length of the subpanels as shown in 3.7.2.4.

Note that the Uftot for this subpanel is smaller than the Uftot for the main panel. In the browser list the
largest Uftot is displayed. This is sometimes the Uftot for the main panel and sometimes the Uftot for one of
the subpanels.

Below is an example from the browser where the largest Uftot appeared in a subpanel, Position is different
from 0.50.

Capacity Maodel | LoadCase | Fosition | Statusz | LIFT ot | Farmula | SubCheck | GeomChe ¢
& panel[JuterShell_fp13, 3] LC3 Q.50 k. 039  wfBuckComb  Buckling
& panel[F1907, 2] LC3 Q.50 k. 039  wfBuckComb  Buckling
& panel[JuterShel_fp13, 2] LC3 Q.50 k. 039  wfBuckComb  Buckling
i panelPI28E, 7) LC3 024 k. 038 wfBuckComb Buckling
& pansl[F1907, 4] % LC3 .50 k. 038  ufBuckComb  Buckling
& panel[JOuterShel_fp13, 4] LC3 Q.50 k. 038  ufBuckComb  Buckling
& panel[F1329, 5] LC3 Q.50 k. 038  ufBuckComb  Buckling
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3.9 Investigate the results
There are four ways of investigating code checking results:

e From the browser
e Graphically
e From object property

e Areport

The three first alternatives are described in this Chapter while Chapter 3.11 “Make a report” shows how to
make a default report or how to customize a report.



DET NORSKE VERITAS SOFTWARE GeniE User Manual Vol. IV

Version 4.0 48 4 June 2008
3.9.1 From the browser

The default view is set up so that it sorts on the highest utilisation E'{:' E&?‘FE':“PM —

factor (UfTot). The results shown are dependent on which load case B ﬁap Mf‘;— -5

you have set to active. g
gt

1 — If status is Failed(uf), the panel has a usage factor above 1.0 for EI{:| Erwironment

yield and/or buckling. If buckling gives the highest Uftot, subcheck S

will be flagged as Buckling.

2 — If status is Failed(geo), the panels fail to satisfy the geometric requirements for the CSR Bulk Panel
Buckling code check. The geometry check tnet/b failed. This means that the thickness of the panels are too
low. To fix this you can increase the thickness in the actual plates, or insert additional stiffeners.

3 — If a panels has a Uftot based on the yield check that is larger than the Uftot based on the buckling check,
the Subcheck will be flagged as Yield-

In addition the relative position for the worst code check result for each capacity panel is shown.

If you specify the option Worst Case (CC) from the loadcase pulldown list, the browser will find the worst
condition for each code checking position and report it.

The “Formula” column identifies which formula was used to do the code checking. This is a reference to the
relevant formula as listed in the various codes of practice supported by GeniE.

The column for “SubCheck” lists which type of code check that has been performed, i.e. a CSR Bulk Panel
Buckling check or a CSR Bulk Panel Yield check. In our case, since we have carried out both code checks, it
lists which check that gave the highest Uftot.

You may sort each column in the browser by clicking on the column header.

If you select some of the capacity panels with a high utilisation factor it is easy to see graphically where they
are located.

IOV L

:a:\l Modsl LoadCass | Postion | Status UtTst [ Fomula SubCheck | GeomCheck *doc_example30
. N | Analysis1
i
LC3

FEM Loadcase = 3

dluf)

L L P E L E N Y N Y P T Y]

Failed(uf]
@ panel ufBuckComb  Buckling
@ panel(TopWingT ank_fp0, €) uBuckComb  Buckling
& panel[PHOEY, 9) L3 050 0K 095 uBuckComb  Buckling
& panellP23, 9 Lc3 050 oK 082 ufBuckComb  Buckling
& panelPI930, 1) L3 050 0K 092  uBuckComb  Buckling
& panellnnerBottomlnnerSide_fp11, 1] LC3 0&n oK 092 ufBuckComb  Buckling
& panellPIA07, 3] LC3 050 oK 083 ufBuckComb  Buckling
& panel[QuterShell_tp13. 3] LC3 050 1.9 089  ufBuckComb Buckling
& panellPIA07, 2] LC3 050 oK 083  ufBuckComb  Buckling
@ panelDuterShell_p13, 2) Lca 0s0 0K 089  uBuckComb  Buckling
@ panellPI22E, 7] Lc3 024 oK 088 ufBuckComb Buckling
& panelPI907, 4] L3 050 0K 088 uBuckComb  Buckling
@ panellDuterShel_fp13, 4) Lc3 050 oK 088 ufBuckComb Buckling
& panelPI929, 5] L3 050 0K 088 uBuckComb  Buckling
& panellnnerBottominnerSide_fp10, 5] LC3 0&n oK 088 ufBuckComb Buckling
& panellPI323, 4] LC3 050 oK 088  ufBuckComb  Buckling
@ panellnnerBottominnerSide_fp10, 4] LC3 050 Ok 088  ufBuckComb Buckling
& panelllnnerBottomlnnerSide_fpl10, 3] LC3 050 oK 088  ufBuckComb  Buckling
@ panelPI929,3) Lc3 050 0K 088  uBuckComb  Buckling
& panellPI323, €] Lc3 050 oK 087 ufBuckComb  Buckling
& panellnneBottominnerSide_fp10, ) LC3 050 0K 087  uBuckComb  Buckling

£

& nanelilterShell 1717 91 12 nen nk NR7  fRockCamh Roeklinn
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3.9.2 From the graphic window.

You may select and visualise parts of the capacity model similar to how you do this for other objects like
beams, plates, loads etc.

Graphic presentation of results depends on the load case that is selected. You may also select the Worst Case
(CC) to display the worst results for all load cases part of the code check.

In the following there are examples on how to present results. Not all are shown herein, but all relevant
commands are shown.

Color coding of utilisation factors from code check.

Properties...

Labels
ColorCode Results  » MetThick

Named set UFBuckiComb
V.ame ie LfBuckSigrmal
I OpHENS. . UFBuckSigrna'

Wisible: model

UFBuckT au

Lftield g

Yield3trength

Select all the panels, click RMB, select
ColorCode|Result|Uftot.

= 0.01

WOMOW WY
I

===

[ ] oot

] D:ImE

As you can see, you also have the option of color coding other information regarding the model. Feel free to
try the others as well.
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M View Options

Generall Settingsl Mouse Color Coding Annotation!DiagramsI Browserl

Categary 5 v Include legend title
Marne fTat = I~ Dizable light n?ode ;
The color coding is based on default Pacte  [Fange ConouPaete  w| |- oo alpossie vaiesinlagerd
thresholds. You may customise these settings W Enable Color Coding
(both the colours, the threshold values, the @ AddContou | Srep Cols |
number of thresholds and the transparency of Contour Color e |
each colour) from the command =0.01 I | < lightgrey jlgﬂﬂ %
. . . ==0.01 I biue © 80 %
View|Options|Color Coding. Y I lime | B0 %
T yellow =0 %
> carrot LI-ZI]%
N e d ~|mo%

Below is an example of a colour coded model
with transparencies set as seen in the
illustration to the right. Note that the Disable
light mode checkbutton also has been
unchecked

™ Mark propesty not found [ undefined j
™ Mark ambiguous property [ 1 undefined -
Mark properties with - —
r undefined color [ Jundsfined N
QK | Cancel | Apply
LiTot
=0.01
W =00
W ==05
==08
0 ==
W ==133



DET NORSKE VERITAS SOFTWARE GeniE User Manual Vol. IV

Version 4.0 52 4 June 2008

Labelling results from CSR Bulk code check.

To add a label to an object (a capacity panel in this case) you need to select the object and right click to see
the available labelling options. You may add labels as shown in the picture below. It is also possible to have
several labels on the same object; the example below shows the utilisation factor as well as the formula used
during the code checking.

The label UfTot shows the utilisation factor.

Properties. ..

Capacity Model Local Coordinate System
ColorZode Description

LoadCase
Mamed set...

Yigw options, .,
Wisible model

0.51

Results Caphodel ufBuckComb
Clear Labels F1

Formula
GeomCheck
Lengthf

Met Thick.
Sigmaxi
Sigrnaxs
Sigrnat'l
Sigmat’z
Stakus
SubCheck
Tauxy
UfBuckComb .
UfBuckSigma 0.A0

UrBuckSigma' uBuck(omb
UFBuckTau

UfTok_LC %

UFYield
WidthB
‘ieldStrength

omb

It is also possible to do colour coding of utilisation factors and add labels. In the example below, colour
coding has been added.

0.51
ufBuckComb

045
ufBuckComiz

UfTot
< 0.01
=gy
{eTmirls ==0,
uckComb == 0B
w o>
B ==133
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From object property

The previous ways of documenting the results are primarily meant to give you an overview on whether the
code checks are within satisfactory levels or not. If a panel fails it is necessary to investigate the code
checking results more detailed to decide how to strengthen the panel. Detailed code checking results may be
found from the object browser or from a printed report. Both options are explained in the following.

It may also be that you need to re-distribute the forces in the structure to improve the code checking results.
To understand the moment and force distribution you may use the features for visualising these ina 3
dimensional view (Tools|Analysis|Presentation).

B Properties @

3.9.21 Detailed results for panel check. Obisc Propaies | P
. . C5R Bulk
To access detailed results from the object property you select the N
H - - - EC uckling for
panel — either from browser or graphically - you want to investigate, & \whole and Subpanels
- " Wwhale Onl
RMB and select Properties. P
The panel data are listed as shown to the right. U
. PanelNet Thickness  [Minimum Idealised Panel | [
You may also modify panel data for later use. Paellongh(s)  [Fem Hoaked Pand <]
Panel Width [b) From ldealized Panel ~ | [m]
=-{ ] doc_example_11 Capacity Maodel | LoadCase [ Position | Statw SubpanelLenth (@) [TwoB ]I
=0 Analysis & parellnneBottominnerSide_fpl1.1]  LC3 050 0K Fiatation Baundary for Panel Buckling
+([] Activities [ parel[Top'inaT ank_fp0, 4) e 033
{7 Load Cases @ panelPIE07, 3] w 4 Ton  [Simes Suspared .
=3 Capacity & parelDuterShel_fp13, 3) e , | OK Left Simply Supported =
- & CapMan_CSR_Buk @ panelPI907, 2) Labels oK. Right Simply Supported -
[ 4l Runs @ panelDuterShel_fol3, 2) ColorCode ¥ | o butom[Emels Suppated =
@€ CapMan_CSR_Bukrun(l] | @ panelPiass, 7) Mamed set. .. oK.
= Erwironmet @ panelFI907, 4) View options. . oK.
3 i & parelOuterShell_fp13, 4) visble madel  » | OK
{1 Directions @ panelPI329, 5)
T3 Sl - " L ' EE B TN (Y - -
(1.4 Cancel | Apply |

M Properties @

Object Properties 1 Edit Panel Data |
@ Ccl.panelPI907. 6) Marne | Description
=4 Celoun(l]panelPIS07. 6] | g9 Panel Fla07. 5
=@ Hesults - CSRA Bulk. & Loadcase  LC3
@ 01 050Yield & Position 050
L8 C2 050 Buickling il =T oK
@ C3024Bucking | g UfTat 068
#® C4050Bucking | @ Farmula UBuckComb
® C5076Bucking | @ GeormCheck Geom DK
@ SubCheck  Buckling
& Aun Celun(1]
. 230005
- - & t_net 0.014
Panel properties - options. oF 23561008
& da 0
The Options folder for the Object Properties lists which options AV J—
have been assigned to the capacity panel. In this case default values o Somir o600
have been used. The options to use are described in the previous et
Chapter 3.3.2 Define global panel parameters and Chapter 3.5 :5:2;?;3”‘" i
Local code checking parameters. S e
& ullntery 0.000
& alpha 4185771732
& tnet’b 0.01743893425
P
& Ky 1.503823519
& kapy 05274139643
& Klau 9.650310516
@ kaptau 1
< E 3 >
oK | Cancel Apply
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M Properties E|
Object Properties ] Edit Panel Data |
& CclopanellPI221.18] F'usitiu:unl Statuz | LIfTu:utl Faorrnula | Geu:umEheu:kl SubEheck| | Fiun | -~
=4 Celun1)panelPl221,.18) | g9 050 Fallediufl 1.05  ufdonMizes  Geom 0K ‘ield Cel.un(1]
=1 @ Results - C3A Bulk ® 050 0K 0.39  uBuckComb Geom OK. Buckling Cel.un(1)
& C1050%ield _ I 3024  Failed{uf] 114  ufBuckComb  Geom OF Buckling Cel.run(1]
& L2050 Bucklng ® 050 0K 0.02  ufBuckComb Geom 0K Buckling Cel.un(1]
@ C30.24 Bucklng ® 07 0K 000  uBuckComb Geam 0K Buckling Cel.run(1]
& C4050Buckling
& C5076Buckling
L1 3 “
0k, | Cancel Apply

Panel properties — code checking, Uftot.

There are two ways of investigating the code checking forces. The

alternative to the right gives the worst forces and moments at each
code checking position determined by the program.

The other option is to investigate the forces and moments per
position. In this case the worst load case name is also listed.

Notice that the load case shown depends on whether you have set
a specific load case to active or used the option Worst Case (CC).

|| fwiorst case (oc)

=na loadcazes=

Object Properies ] Edit Panel Data |

@ CSR_Code_Check.panel[F1at
=@ CSR_Code Check.run(1].par
@ General Options

@ Panel Options
=4 Results - CSR Bulk
@ C1050Yield
@ CZ20.50 Buckling
L 83 0.24 Buckling
& C40.50 Buckling
@ C50.76 Buckling

Name | Description
@ Panel PISSE, 4
@ LoadCase LC3
@ Position 0.24
& Status Failed(uf]
& UTat 114
& Formula ulBuckComb
@ GeomCheck  Geom OK
& SubCheck Buckling
& Run C5A_Code_Check.mun(1]
& am 1.60002
& bm 0.800071
& t_net [m] 0ma
& Fy[Pa] 2.35e+008
& da[m] 1]
& db[m) 0
& Sigmax1[Fa] O
& Sigmax2[Pa] 0
& Sigmav'l [Pa]  -2.34315e+008
@ Sigmar2 [Fa]  -B.82719e+007
@ Tausy [Pa]  -3E2744e+007
& ufBuckComb  1.133
& ufBuckSigmax, 0.000
@ ufBuckSigmay 1.065
& ufBuckTau 0.075
& ufBuckinter 0.000
& ab 2
& tnet/b 0.02374571099
& Kx 1
@ kapx 1
&Ky 2.35026548
& kapy [0.9641839862
& Ktau 1098120213
@ kaptau 1
<
aK Cancel Apply
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3.10 Modify and re-run code check

There are three levels of modifying a code check run:

Object Properties l D
1) Only Execute Code Check needs to be done:
C5R Bulk
Correction factor F1 Check Buckling for
; ) " ‘whole and Subpanels

Rotation boundaries £ \whole Orly

" Subpanels Only

Panel Optiohs

These are parameters that belong to the capacity model and a Eorecton Factor F1 [Sriped [
re-run of the code check does not require new code checking Panel Net Thickness  JMinimun (doaksed Panel v |
forces Panel Length (2] |Fram Idealised Panel x| m]

Panel \width [b] |me |dealized Panel j [m]

Subpanel Length [a] |TWDB j [m]
2) Generate Code Check Loads needs to be done (and etz B e e e
Execute Code Check): Top  [Simply Supported =]

: . Left |Sim|3|y Supported j

Check Buckling for: Right  |Smpl Supported =l
Wh0|e and SubpanEIS Bottam |Sim|:I}I Supported j
Whole Only
Subpanels Only
Panel Options: oK | cancel Apply

Panel net thickness
Panel length

Panel Width
Subpanel Length

The properties above can be changed without re-running the analysis. Please notice that the code checking

result is based on a non-consistent stiffness or load matrix.

4 June 2008

M Properties @

3) Entire Analysis needs to be re-run (and Generate Code Check Loads and Execute Code Check):

Change thickness or material properties or adding/removing additional structural panels using a consistent
and updated load and stiffness matrix. This option requires a full re-run of the analysis and the code check
steps.
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Each of these options are described in the following using the reference model, focus is on panel(P1908,1).
The Uftot for the panel is 1.01.

B Properties |X

Obisct Properties | Edit Panel Data |

) ESH_Eode_Eheck.panel[PE[! Mame | Deseription |
- [CSR_Code_Check.un(1).p I%}H Pl903. 1

General Options & LoadCaze LC3

Panel Optionz & Position 050

Results - CSR Bulk & Status Failed(uf]

@ C1050Yield @ Ufot 1.01

------ C2 0.50 Buckling & Famula WiBuckCamb

& GeomCheck Geom 0K
& SubCheck Buckling

& Fun C5A_Code Check.run(1)
& a[m] 159398

& b[m] 1.30002

& t_net [m] noi4

& Fy[Pa] 2.30e+008

& da[m] 1]

& db[m] a

& Sigmax1 [Pa]  -1.35868e+008
& Sigmax2 [Pa]  -1.09089e+008
& Sigmav1[Pa] 0O

& Sigmav2[Pa] 0

& Tausy [Pa] 311061 e+007
& uBuckComb  1.014

@ ulBuckSigmax 0.904

& ulBuckSigmay 0.000

& ulBuckTau 0109

& ufBucklnter 0.000

® ah 1230734587
@ tret/h 001076307944
M 4414308071
& kapx 0,6206631565
&ty 1

& kapy 1

& Klau 1382310581
@ kaptau 09446732402

|
%

QK I Cancel Apply

3.10.1 Change code checking parameters only (1)

Modify the rotation boundaries of panel(P1908,1) from browser or GUI (select the member, RMB and choose
Properties).

— Ruotation Boundary far Panel Buckling

Top IEIamped

Change all the rotation boundaries from

; Left Cl d
simply supported to clamped. ® I amee

. . Right |Clamped
The browser is now updated since

panel(P1908,1) has no results since the panel Bottom
data has been modified.

Led Leflefle]

Free
Simply Supported
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& paneliFI918.11] LC3 .50 Falediufl  1.08  wBuckComb  Buckling
& panelToptwingT ank_fp3. 7] LC3 .50 Falediufl  1.04  wBuckComb  Buckling
& panelToptwingT ank_fp3. 9] LC3 070 Falediufl  1.03  wBuckComb  Buckling
& paneliPIZ21.12) LC3 .24 Falediufl  1.02 wBuckComb  Buckling
& panelFI336. 12] LC3 .24 Falediufl  1.02 wBuckComb  Buckling
a4 panel(PI308, 1) Mo resultz

& panel[OuterShel_fp14, 1] LC3 .50 Falediufl  1.01  wBuckComb  Buckling
& panellFIT18, 7] LC3 .50 k. 0398  wBuckComb  Buckling

To generate new code check results you need to re-run the code check. Select the actual run, RMB and
choose Execute Code Check.

- s & panel[F1947) LC3 0.50 F ailed(ur] 1.37
% All Runs & panel[FI195] LC3 050  Faiedul  1.35
4 Lol g e s LC3 050  Faleduf)  1.31
= Enwirorment | Generate Code CheckLoads 1, 4, LC3 0.50 Failed{uf% 1.30
3 A Execute Code '-*'”'E‘*- LC3 024 Faledu 1.28
{1 Directions | 5t Active LC3 070 Failedu  1.19
{1 Soi Edit Description... LC3 024  Faledul  1.14
[ Water Save Code Check Report L3 0.24 Faleduf]  1.14
+-{ ] Equipment Delete. .. LC3 024 Faillediufl  1.14
+-[] Properties Propertios 23, 1) LC3 050  Faledu)  1.08
- Stucture e LC3 050  Faledu)  1.08
- Utilities Fields ... 53, 7) LC3 050  Faleduf)  1.04
(] Evaluators|  SaveHTMLRepart.. 14 g LC3 070 Faleduf)  1.03
#-{1 Guiding Geometry | gy panel[PIz21,12] LC3 024  Faledu  1.02
(1 Mesh Priarities @ panelPIESE, 12) LC3 024  Falledu)  1.02

[ Model Views & panelPI902, 1) Mo results
g EEF":'T'E & panel[JuterShel_fp14, 1] LC3 0.a0 F ailed(ur] 1.01

NeW results are now Computed and the may e e ot e e N s e oo
& panel(FI1931,10] LC3 0.50 ak 068  uwiBuckComb Buckling

be investigated as explained in the previous @ panellP1911, 7) Le3 050 OK 088 uBuckComb Buckling

Chapter @ panel(PI908, 1] LC3 0.50 ak 067  uBuckComb Buckling
. @ panel[QuterShell_fp18, 3] LC3 0.50 ak 067  uffonMizes  Yield

& panel[QuterShell_fp17. 7] LC3 0.50 ak 067  uwiBuckComb Buckling

As can be seen the utilisation factor has
changed from 1.01 to 0.67.

3.10.2 Modify structural data without re-running analysis (2)

When you do modifications to the structural model (typically section or material data) without re-running the
whole analysis it is required to re-generate the capacity members and code checking forces prior to executing
the code check.

Notice also that if you have added local modifications to a capacity member these need to be re-applied. All
global settings are kept.

The following example shows how to change the panel net thickness and compute a new utilisation factor
without re-running analysis. We are starting with our panel(P1908,1) again. The Uftot for the panel is 1.01.
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Fanel Optionz

We right click the panel and select Properties.

We change Panel Net Thickness to Manual and Conecton Factor 1 [Sriped [

insert the value 0.1. Panel Net Thickness |01 | [m]
Fanel Length [a] |Fr|:|m |dealised Panel j [rm]
Fanel width [b] |Fr|:|m |dealized Panel j [rir]
Subpanel Length [a'] |TW|:| B ﬂ ]

The browser is now updated since panel(P1908,1) has no results since the panel data has been modified.

& panel[F1918,11) LC3 050 Faled[uf] 1.08  wBuckComb Buckling
& panel[ToptingT ank_fp3, 7] LC3 050 Faled[uf] 1.04  wBuckComb Buckling
& panel[ToptingT ank_fp3, 9] LC3 070 Faled[uf] 1.03  wlBuckComb Buckling
& panel[PI221,.12) LC3 024 Faled[uf]  1.02 wBuckComb Buckling
& panel[FI33E, 12) LC3 024 Faled[uf]  1.02 wBuckComb Buckling
i panel(P1908, 1) Mo results

& panelOuterShell_fp14, 1] LC3 050 Faled[ufl 1.001  wBuckComb Buckling
& panel[FI1318, 7] LC3 050 ] 093  wulBuckComb Buckling

We select Generate Code Check Loads and then Execute Code Check:

- & Ccl @ panelnnerBattomlnne - § Cet & panelllnnerBattominne
% Al Runs & panelPlo2a, 1] % All Rurs & panelFla29, 1)
0 Envirulnmment Generate Code Check Loads k O Envirnlnmment Generate Code Check Loads
0 A Execute Code Check 3 Air Execute Code Check
{1 Direction: SEF .ﬁ.ctwe. _ f [7] Directions) et Active i
7 Soai Edit Description. .. 1 {3 Soil Edit Descriptian, ..
[ Water Save Code Check Report [ Wwater Save Code Check Report
[ Equiprent Delete. .. [ Equipment Delete..,
[ Properties . [ Properties
P Lies... ;
[ Structure F.ru:;zer =5 7 Structure F'-I’DF'EI’tIES...
(] Utilties IS f 7 Utiities Fields ... f
[ Ewaluator 5ave HTML Report ... I [ Ewvaluators Save HTML Repart ...
L rid e N I U s S

As can be seen the utilisation factor has changed from 1.01 to 0.45.

@ panelOuterShel_fp1, 5] LC3 0.a0 0k, N4 uffonbMizes  Yield
& panel[PI295, B LC3 0,50 ] 4 048 ufforMizes  “ield
df. panel[PI1908, 1] LC3 0,50 ] 4 045  ufforMizes  “ield
& panelOuterShel_fp15, 4] LC3 0.a0 0k, 045 wfBuckComb Buckling
& panel[F1309, 4] LC3 0.a0 0k, 045 wfBuckComb Buckling
& panel(F1903, 2] LC3 0,50 ] 4 044 ufforMizes  “ield
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3.10.3 Modify structural data and re-run analysis (3)
When you re-run analysis it is necessary to
e Create new panels of the capacity manager.
0 Global settings are kept, but local modifications must be re-applied
e Compute new code checking forces
e Run the code check

To do this you run analysis (ALT+D) and follow the steps as explained in the previous Section. New results
may now be assessed.
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3.11 Make a report

A customised report may be generated from the File|Save report.

&8 Edit Wiew Insert Tools Help

. . . . . . [ mew Workspace... Chel+M

Please notice that the report functionality in versions prior to GenikE ﬁg " ksp Clso
. . - - - 20 wWor ace, ., Il
version v3.4-27 is still available from the command File|Old Save = P
n Save Workspace Chrl+5
report.
Close Warkspace

The File|Save report allows you to specify the content of your Set Default Warkspace Folder...

report as well as to decide the levels of detail in of your report.
Save Graphics As...

In the following is given an example on how to make a code Print Graphics. ..

checking report.
Qld Save report L.,

Import 4
Export 4

Read Command File. ..

Recent Command Files 4
Recent Workspaces 4
Exit

14 Report
To make a report of the Define Report
plate COde Check yOU Select M ame |Bu|kD'| j [ Jourmnal repart generation Create | Close |
Plate Code Check under LI Report Report Title

|B ulkship example

Available Chapters and
click Add Selected.

The report name, title and
file name can be changed.
By default the file name is
the same as the report
name.

Available Chapters:

Structure Add Selepted
Properties

M azzes

Loads

Frame Code Check

‘Plate Code Check

[ Owvenide Mumber Format

Mumber farmat
Precizion

Save Report
Report farmat: — [Html -

File: narne: |Bulk01 J Save Wig
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The available tables for 14 Report X
plate code check are Panel _
. Drefine Report
Op_tlons Full, Panel Result Name [Buk0T = W Joumalieport generstion | Cieate | Ciose |
Brief and Panel Result Full.
=-EAE Report Capacity Manager |Ec'| ﬂ
--[A § Flate Code Check
E® Fanel Options Ful ; ’;" I'“”S | ]
ME Panel Result Brief ny
We have checked the Lower @ Panel Resut Ful & Al ladoases
checkbox for Uftot, and £ Onlp | |
typed in the value 0.5. & Al Panels
. " Selected Panel
This means that the report Feeeel A
. . Panel Results @
will not list any panEIS v ‘Warst Loadcase v “wWarst Check
having a Uftot at 0.5 or UfTot |
|0wer. v Lower |05
[ Upper |
We have chosen the report
format to be WordXML.
Other available formats are:
HTML, ExcelXML and Text. Save Report Ly
Repaort format:
File narme: Bl J Save Wi
After having clicked Save, you can have a look at the report by clicking View.
Below are examples of what our selected tables might look like in the report.
Panel Options Full:
Cecl.run(1) : Panel Options CSE Bulk
- Sorted by Panel [Azcending)
- Fun : Ged i)
- Only panels with oplions modified from the Default object =) will be lizted
Code ChechWhole | ChechSubpanel PanelLength PanelWidth PanelThichness SubpanelLength Fi RE _Top
Panel
RE_Bottom RE_Left RE_Right
Default | GSR Bulk tue rue From Idealised Panel | From Idealized Panel | hfinimum Idealised Panel | Tuo B [sniped | simply Supporten |
Sirmply Supported | Simply Supported | Sirmply Supported
PI918, 11 | CGSR Bulk true true From Idealised Pans! | From Idealised Panel | hinimum Idealised Panel | Tuo B | Rigin Ginter | Simply Supporten |
Sirnply Supported | Simply Supported | Sirmply Supported

Here the options are different from the defaults for only one panel, and this panel is listed in addition to the

default values.
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Panel Result Brief:
Cel.rund1) ;: Panel Result Brief
- Sorted by LHTof [Descending)
- Filteted by Litnit [ WHTot==0.5)
- Fun o Cetun(1]
- Iarst LoadCaze per Panel
- Bl SubChecks per Panel
- ar=t of Mhale Panel and SubPanel Checks per Panel
Loadcase | Position | SGtus | WHTot| Formula | GeomChech SubChech Run
Panel
P1934 LC3 0.0 Failed[gea) | 2.75 | WfTotalFEM | heth CSE Bulk Panel Buckling | Sct.mun(1)
PlI210 LC3 0.0 Failed{gea] | 2.74 | WfTotalFEM | heth CSE Bulk Panel Buckling | Sct.mun(1)
P1953, 1 LC3 0.0 Failed{gea) | 2.07 | WfTotalFEM | theth CSE Bulk Panel Buckling | Sct.mun(1)
PI1497, 1 LC3 0.0 Failed[gea] | 2.05 | WfTotalFEM | heth CSE Bulk Panel Buckling | Sot.mun(1)
Pla0y, 1 L3 0.50 Failed[gen] | 1.53 | WfTotalFEM | et G5 R Bulk Panel Buckling | Se1.run(1)
Panel Result Full:
1.1.2 CSR_Code_Checlrun(l) : Panel Result Full
L.1L2.1 CSE_Code Checkrun(l) : CSE Bulk Panel Buckling Resuli
CSE_Code_Checlurundl) : CSE Bulk Panel Buckling Result
- Sotted by Panel [Szcending)
- Then soted by LoadCase [Bzcending)
- Fitbererd by Libnit : [ WMot == 05
- Run :C5R_Code _Check.un(1]
- ozt LoadCaze per Panel
- Selected SubCheck per Panel
- ozt of Mikole Parel ard SubPanel Chedks per Parel
Pand LoadCase Position Status LHTot Fomwla GeomChech | SubChech Run
a ] b t_netjm] FyPal da g db ju] Sigmax1[Pa SigmaX 2 [Pa]
SigmaT1[Pa] | SipmaT2[Pa] | TauXY Pa] | uwfBuchComb | ufBuckSigmaX | ufBuckSigmaY| ufBuckTau uf Buchinter
afb et Kx kapx Ky hapy Kiau haptau
Bottormairdet0_fal, 9 L3 0.7 ok 015 [ uBuckCaonb | Geatn OK Buickling C5F_Ciode_Chedk.nun(1]
1.15012 0574062 [NTE 3150005 i 0] 1.04901 e-+108 12693264005
S| F2BE2Te4l0T] 32833204007 0.154 0.135 0.0oz2 0.033 0015
1.26361e4007
2| 002260624617 1 1 19 21361732 1| 108512013 1
Bottorngirderd00_fpl, 7 [ LC3 076 {7 018 | ufBuckComb | Georn OF Biucklirig CSR_Code_Chedk.un(1)
115012 0.575062 oo 3.15e+H105 a 0 [ 1.03885e-+08 12611924005
S| 53245934007 [ 33431 Te007 0183 0.133 0.002 0.034 o4
1.24035e+007
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4. APPLICATION TO CSR BULK

When performing rule check according to CSR Bulk, capacity checks should be performed for the region
around the middle hold of the 3 hold model.

It is recommened to split the check into runs for different sets of structure categories :

Then it will be more easy to set the control parameters that differs for different category. This applies to the
subpanel types to be checked and to different F1 values.

Yield check Buckling checks to be performed
Part of ship Whole panel 2 b * b subpanels | b x b subpanels
General X X X (ifa/b>3)
Corr bhd —web X X X
Corr bhd - flange X X X
Side shell X X X X

The generic stress algorithm is extended to be used also for Corrugated bulkhead and Side shell.

This check will use interpolated / averaged stresses for the b x b or for the 2b x b subpanel regions.

For the corrugated bulkheads — flange plate, the axial stress case is most important and the b x b subpanel
must be checked.

For the corrugated bulkheads — web plate, the shear stress case is most important and the 2b x b subpanel
must be checked.

For the side shell, it will be required to set up an extra buckling run with subpanel size b x b, since it is not
possible to do the b x b and 2b x b subpanels in the same run.
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